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Pabovas mporpamma mo OHOJOTMHM Ha yYpOBHE OCHOBHOIO OOIIEro oOpa3oBaHWsl COCTaBIeHAa Ha OCHOBEe TpeOoBaHW K pe3yiabTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHMs, NPEACTaBICHHBIX B DenepanrbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTAaHIAPTE OCHOBHOTO
ob1iero oopazoBanus, a Takxke [IpumMepHON IPOrpaMMbl BOCIIUTAHHUSL.

MHNOACHUTEJIBHASA 3AIIMCKA

Jannast mporpamMma 1o OWOJOTHH OCHOBHOTO 0O0mIero oOpa3oBaHusi pa3paboTaHa B COOTBETCTBUHM C TpeOoBaHUSIMU OOHOBIEHHOTO DenepanbHOro
rocyJapCcTBEHHOTO 00pa30oBaTEIbLHOTO CTaHAapTa OCHOBHOro oobmero ooOpazoanus (GI'OC OOO) m c¢ yuérom [IpumepHO#l OCHOBHOH 00pa3oBaTeIbHON
nporpamMmsl ocHOBHOTO obmiero oopazosanus (IIOOIT OOO0).

[Tporpamma HampapiieHa Ha (pOpMHUpPOBAHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH Y4YaIIMXCs U OPTaHU3AlMI0 U3ydeHHs OMOJIOTHH Ha JesITeIbHOCTHOM OcHOBE. B
IporpamMMe YYWTBIBAIOTCS BO3MOXKHOCTH mpeamera B peanuzanuu Tpedoanuit @I'OC OOO x muiaHupyeMbIM, TUYHOCTHBIM U METAalpeIMETHBIM Pe3ylibTaTaM
oOyueHus, a TAK)Ke peau3alns MeXIPEIMETHBIX CBSI3€i €CTeCTBEHHO-HAYUYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHusl.

B nporpamme onpenenstorcss OCHOBHBIE IIETTH U3y4YeHHs OMOJIOTHH Ha YPOBHE 5 Kjlacca OCHOBHOTO 00mIero o6pa3oBaHus, INIAHUPYEMbIE PE3yIbTaThl OCBOCHUS
Kypca OMOJIOTUU: JINYHOCTHBIE, METApPEMETHbIE, IPEAMETHEIE.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA «bUOJIOT' USD»

Y4eOublii npeamet «broaorus» pa3BUBaeT MPEACTABICHUS O TO3HABAEMOCTH KUBOM MPUPOJIBI U METOAAX €€ MO3HAHUS, OH MO3BOJISIET CPOPMUPOBATH CUCTEMY
HAyYHBIX 3HAHUH O KHUBBIX CHCTEMaX, YMCHHS MX TOJy4aTh, IPUCBAUBATEH M IIPUMCHSTH B KHU3HECHHBIX CHTYAIIHSIX.

buonorudeckast moAroroBka odecrneyrBaeT MOHUMAaHKUE OOYUYAIOLNUMUCS HAYYHBIX MPUHIIMIIOB YEJIOBEUECKOM JIEATENbHOCTH B MPHUPOJE, 3aKIaAbIBAET OCHOBBI
HKOJIOTHYECKOH KYJIBTYPHI, 37J0pPOBOTO 00pa3a KU3HHU.

HEJIU U3YUYEHUSA YYEBHOI'O IPEJIMETA «BUOJIOT' U
LenssMu n3ydeHns OMOIOTUN HA YPOBHE OCHOBHOT'O O0IIEro 0Opa30BaHMs SIBISIOTCS:
e (opmupoBaHUE CHCTEMBI 3HAHHI O PU3HAKAX U MPOIleccax KU3HEAEATEIbHOCTH OMOIOTMUECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3AIlNH;
e (opMupOBaHHE CHCTEMBI 3HaHUI 00 0COOEHHOCTSX CTPOCHHUS, )KU3HEACATEIIFHOCTH OPTaHU3Ma YEJIOBEKA, YCIOBHSIX COXPAHEHHUS €T0 37I0POBbS;
e (opMupoBaHHE YMEHUI PUMEHATh METO bl OMOJIOTUYECKON HAYKH [T N3yd4eHUs] OMOJIOTHUECKUX CUCTEM, B TOM YHCJIE U OPraHU3Ma YelIOBeKa;
e (opMupOBaHHE yMEHHUI HCITOJIB30BaTh WH(POPMAIMIO O COBPEMEHHBIX JOCTIKEHUSX B 00JAaCTH OMOJOTHH Uil OOBSICHEHHUS TPOILECCOB U SIBICHHUNA KHUBOK

HOPUPOIBI M KU3HEIEATEILHOCTH COOCTBEHHOT'O OPraHu3Ma;

e (GopMHpPOBaHHE YMEHHH OOBSCHATH POJb OMOJIOTMM B TMPAKTUUYECKOW NEATETLHOCTH JIOJEH, 3HaueHHWE OWOJIOTHYECKOTO Pa3zHOo0Opas3usi JUisi COXpaHEHHS

O6uocdepsl, TOCIENCTBUS ASITEIbHOCTH YeJIOBEKA B IPUPO/IE;

e (hopMUpPOBaHHE YKOJIOTHUECKON KYJIBTYPHI B IIETSIX COXpaHEHHsI COOCTBEHHOTO 3/I0POBbSI M OXPaHBI OKPYKAIOIIEH CPEIBI.
JocTrkeHue eneit obecneurnBaercs pemenueM cienyommx 3A1AY:
e TpHOOpEeTeHHE 3HAHWK OOYYAIOUIMMHCS O >KUBOH NPUPOAE, 3aKOHOMEPHOCTSX CTPOCHUS, KM3HEICSITEIBbHOCTH M CpenooOpas3ylomield poju OpraHUu3MOB;
4eJ0BEeKe KaK OMOCOLMAIBHOM CYIIECTBE; O POJIHM OMOJIOrMYeCKON HAYKH B MPAKTUUECKOM NesATETbHOCTH JIO/IEH;
e OBJIQJICHWE YMEHUSMHU [TPOBOAUTDH UCCIIEIOBAHUS C UCIIOJIb30BAHUEM OMOJIOTHYECKOro 000pyA0BaHNs U HAOIOIEHUS 33 COCTOSIHUEM COOCTBEHHOT'O OpraHU3Ma;
e OCBOEHHE NMPUEMOB palbOTHI ¢ OHonornyeckoi MHpopMmalnmen, B TOM YHUCIE O COBPEMEHHBIX JOCTHKEHUSAX B 00JacTu OMONOTHH, €€ aHaJU3 U KPUTHUECKOE
OIICHUBAHMC;
e BOCNHTaHHE OMOJIOTUYECKH U KOJIOTMUYECKH IPaMOTHON JIUYHOCTH, TOTOBOM K COXpPaHEHHIO COOCTBEHHOT'O 3/I0POBbS U OXPaHbl OKPY’KAIOIIEH Cpeibl.
MECTO YYEBHOTI'O IIPEJMETA «bUOJIOT'US1» B YYUEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC OOO Ouomnorust sBisercss 00sS3aTENbHBIM IPEIMETOM Ha YpPOBHE OCHOBHOrO oOmiero obOpa3oBaHus. JlaHHas mporpamma
IperycMaTpuBaeT u3yuyeHue Ouonoruu B 5 kinacce - 1 yac B Hezento, Beero - 34 yaca.

COJAEP)KXAHUE YYEBHOI'O ITPEJIMETA




1. Buosorusi — Hayka o *KUBOM pupoe

[Tonsatne o xu3Hu. [Ipu3HaKM *KHUBOro (KJIETOYHOE CTPOEHHE, NMHUTAHHE, JbIXaHWE, BbIAEIECHUE, POCT U Ap.). OOBEKTH KUBOW M HEKUBOW NPHUPOJBI, UX
cpaBHeHue. JKuBas ¥ HEKUBas IPUPOIA — EAUHOE 1IEII0E.

Bbuonorus — cucrema Hayk o >xuBoi npupozae. OCHOBHbIE pa3zaeibl 0Moaoruu (60TaHMWKA, 300JI0THsI, SKOJIOTUsS, LIUTOJIOTUS, aHATOMMUS, (HPU3HOJIOTUS U Jp.).
[Ipodeccuu, cBsa3aHHBIE ¢ OHONOTHEH: Bpad, BETEpUHAP, IICUXOJIOT, arPOHOM, >KUBOTHOBOJ U J1p. (4—35). CBsA3b OMOJOTHH C OPYTHMH HayKamH (MaTeMaThKa,
reorpadus u ap.). Poiab 61oa0ruy B HO3HaHUM OKPYKAIOLIET0 MUPA U MPAKTUYECKOH JeSITeIbHOCTH COBPEMEHHOT'O YeJIOBEKa.

Kabuner 6uonoruu. [IpaBuina noseneHus 1 paboThl B KAOMHETE ¢ OMOIOTMYECKUMU TPUOOpaMH U HHCTPYMEHTaMH.

buonornueckue TepMUHBI, MOHATUSA, CUMBOJBL. VcTOUHMKM Ouosormyeckux 3HaHMM. [loumck mHpopmManuuM C HCIOJIB30BaHHEM PA3JIMUYHBIX HCTOYHUKOB
(Hay4yHONOMYJISIpHAs IUTEpaTypa, CIPAaBOYHUKHU, MIHTEpHET).

2. MeToabl U3yYeHHUs KMBOW NMPUPOABI

Hayunble MeTOABI M3Y4YeHUs KUBOW MPHUPOJIBL: HAOIIOIEHUE, SKCIIEPUMEHT, OITMCAHNE, U3MEPEHHUE, KITacCU(PUKAIM. Y CTPOICTBO YBETUUNUTEIBHBIX TPUOOPOB:
Jynsl U1 MUKpockora. [IpaBuia paboThl ¢ yBeTUYUTEIBHBIMU IPUOOPAMHU.

Mertox onrcanusi B OMOJIOTUY (HATIISIHBINA, CIIOBECHBIH, CXeMaTHUECKHil). MeTon u3Mepenus (MHCTPYMEHTHI U3MepeHus). MeTo]| KitacCu(pUKaIA OPraHu3MOB,
IIPUMEHEHME ABOMHBIX Ha3BaHUI opraHu3MoB. HabitoqeHre 1 3KcriepuMeHT Kak BelylLI1e MeTO bl OHOJIOTHH.

Jlabopamopnvle u npakmuueckue pabomoi

1. U3yuenue nabopaTopHOro oOOpylOBaHMSA: TEPMOMETpBI, Bechl, yamku Ilerpu, mpobupku, Menzypku. IlpaBuna paboTel ¢ 000pyAOBaHUEM B LIKOJBLHOM
KaOuHere.

2. O3HaKOMJICHHE C YCTPOWCTBOM JIyIIbl, CBETOBOI'O MUKPOCKOIIA, paBuiia paboThl C HUMH.

3. O3HaKOMJIGHHME C PACTUTENbHBIMH M JKMBOTHBIMH KJETKaMH: TOMara W apOy3a (HaTypajbHBIC INperaparbl), HHPY30puHu Typelrbku U THIPHI (TOTOBBIC
MHUKPOIIPENapaThl) ¢ MOMOILBIO JIYIbl K CBETOBOI'O MUKPOCKOIIA.

IKCKypcuu uiu 8U0e0IKCKypCcuu

OBnajieHne METO1aMu U3y4eHHUs ’KUBOM MPUPO/IbI — HAOIIOAEHUEM U HKCIIEPUMEHTOM.

3. OpranusMsbl — TeJIa ;KUBOI NPHPOABI

[Tonsitue 06 opranusme. JlosaepHsie U sIEpHbIE OPraHU3MBI.

Krnerka u e€ otkpeitue. Kiterounoe ctpoenue opranusmos. Lluronorus — Hayka o kieTke. KieTka — HauMeHbIlas €IMHUIA CTPOEHUS U KU3HEAESITEIbHOCTH
opranu3MoB. CTpoeHHe KIJIETKH 10/l CBETOBBIM MUKPOCKOIIOM: KJIeTOYHast 000JI0UKa, [IUTOIIa3Ma, s1po.

OOHOKJIETOUHBIE 1 MHOTOKJIETOUHbIE OpraHu3Mbl. KileTku, TKaHu, OpraHbl, CUCTEMBbI OPIaHOB.

XKuznenesarenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOEHUS U MPOLIECCOB KU3HEAEATEIbHOCTU Y PACTeHUH, )KUBOTHBIX, OaKTepuil U rpuOoOB.

CBolicTBa OpPraHMW3MOB: MUTaHUE, JbIXaHUE, BbIIEICHUE, IBUKEHHE, Pa3MHOKEHUE, Pa3BUTHE, Pa3JIpa)kKUMOCTh, MPUCHIOCOOIEHHOCTh. OpraHu3M — €INHOe
LeN0e.

Pa3HoobOpasue opraHu3MoB M UX Kiaccuukanus (TaKCOHbI B OWOJIOTMH: LIapCTBa, TUIBI (OTAENbI), KIACChl, OTPSAAbl (NMOPSAIKU), CEMEWCTBA, POAbI, BUIbL.
baktepuu u BUpychl Kak (popMbl )KU3HU. 3HaUYCHHE OAKTEepHii U BUPYCOB B IMPHUPOJIE U B KHU3HU YETIOBEKA.

Jlabopamopnule u npakmuueckue pabomoi

1. 3y4yeHne KIeTOK KOKUIIBI YENIYyH JIyKa MO JIYIIOW U MUKPOCKOIIOM (Ha IIPUMEPE CaMOCTOSTENBHO IPUTOTOBIEHHOIO MUKPOIIpEnapara).

2. O3HaKOMJIEHUE C MIPUHLIMIIAMUA CUCTEMATUKH OPraHU3MOB.

3. HaGmoienue 3a moTpeOiIeHueM BOIbI pACTEHUEM.

4. OpraHusmsl U cpea 00UTAHUSA

[lonartue o cpene oburanus. BopaHas, Ha3eMHO-BO3IyLIHAs, MOYBEHHAas, BHYTPUOpPraHW3MEHHas cpelasl oOuTaHus. IlpencraBurenu cpen OOMTaHUS.
Ocobennoctu cpen oouTaHust opranu3mMoB. [Ipucmocobiennst opranu3MoB K cpezie oontanus. Ce30HHbIE H3MEHEHUS B )KU3HU OPTaHU3MOB.



JlabopamopHule u npakmuueckue pabomol

BrlisiBieHne npucrnocoOaeHnid OpraHu3MoOB K cpesie 00uTaHus (Ha KOHKPETHBIX ITpUMEpax).

IKCKypcuu unu 8U0e0IKCKypCcuu

PacTuTenbHbli U )KUBOTHBIN MUP POIHOTO Kpas (KpaeBeleHue).

5. llpupoaubie coodecTBa

[TonsiTue o mpupogHOM coolmiecTBe. B3auMocBsi3u opranu3MoB B IpUPOIHBIX coolmiecTBax. [IumieBsie cBs3u B cooOuiecTBax. [luieBrie 3BeHbs, IIENH U CETH
nuTanus. [Ipon3BoauTenu, NOTPeOUTENN U PA3pyIIUTEIN OPraHUYECKUX BEIIECTB B MPUPOAHBIX coodOmiecTBax. [IpumMepsl mpupoaHbXx coolmiecTB (Jiec, mpyH,
03€epo U Jp.).

HckyccTBenHble cooOmiecTBa, MX OTIUYMTENbHBIE NPU3HAKH OT MPUPOAHBIX cooOmiecTB. IIpuyMHBI HEYCTOMYMBOCTM HCKYCCTBEHHBIX co00miecTB. Poib
MCKYCCTBEHHBIX COOOILIECTB B KU3HH YEJIOBEKA.

[Ipupousie 30HbI 3emin, ux odurtarenu. @nopa u ¢payHa NPUPOAHBIX 30H. JlaHAA(TH: TPUPOTHBIC U KYJIbTypHBIE.

Jlabopamophvie u npakmuyeckue pabomul

N3yuenune ncKycCTBEHHBIX COOOIIECTB U UX OOUTaTeNel (Ha mMpuMepe akBapuyma H Jip.).

OKcKypcuu unu 8Uu0eoIKCKypcuu

1. I3yuenue npupoJHbIX COOOIIECTB (Ha IpUMeEpe Jieca, 03epa, py/a, JIyra u ap.).

2. V3y4yeHue Ce30HHBIX SIBICHUN B dKU3HU IPUPOTHBIX COOOIIECTB.

6. ’KuBasi npupoaa u 4eji0BeK

V3MeHeHus B IPUPOJIE B CBSA3H C PA3BUTHEM CEIICKOTO X035HCTBa, IPOU3BOJICTBA M POCTOM YHMCICHHOCTH HaceleHus. BiusHue yenoBeka Ha )KUBYIO IPUPOJTY B
X07ie UCTOpUHU. [J100anbHbIE HKOJOTHYECKHE MPOOJIEMBI. 3arpsi3HeHHe BO3AYIIHOW W BOJHOW 00070YeK 3eMiH, MOTepH MOYB, WX mpenorBpameHue. [lytu

coXpaHeHHUs OMOJIOTHYECKOTO pa3zHooOpaszusa. OXpaHseMble TEPPUTOPUH (3aMIOBETHUKH, 3aKa3HUKH, HAITAOHAJIbHBIC TTAPKH, MAMSITHUKU MpUpobl). KpacHas kHUra
P®. Oco3nanue XU3HA KaK BEIUKON [IEHHOCTH.

Ilpakmuueckue pabomul

[IpoBenenue akuu no yoopke Mmycopa B Orpkaiiem Jiecy, Hapke, CKBEpe WM Ha IPUILKOIbHON TEPPUTOPHH.
NJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

OcBoenue yuebOHOro mnpenmera «buonorusi» Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHHS JIOJDKHO OOECMeYMBaTh JOCTHXKEHHUE CIENYIOMUX JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB:
JJUYHOCTHBIE PE3YJAbTATBI
Ilampuomuueckoe 6ocnumanue:
e OTHOIIEHUE K OMOJIOTHHU KaK K BaXXHOM COCTaBISIONICH KYJIbTYPBI, TOPAOCTh 3a BKJIAJl POCCUHCKUX M COBETCKUX YUEHBIX B Pa3BUTHE MHUPOBOUM OMOJIOTUUYECKON
HayKH.
I'pasicoanckoe eocnumanue:
e TOTOBHOCTbh K KOHCTPYKTUBHON COBMECTHOMH JESITEIbHOCTH MIPH BBIMOJHEHUU UCCIIEI0BAHUM U MMPOEKTOB, CTPEMIICHHE K B3aMMOIIOHUMAHUIO U B3aMOIIOMOIIIH.
/lyxoeno-npaecmeennoe éocnumanue:
e TOTOBHOCTH OLICHMBATh MOBEACHUE U MOCTYIKHU C MO3UIIMH HPABCTBEHHBIX HOPM U HOPM 3KOJIOTHUYECKOU KYJIbTYPBHI;
e TIOHMMaHUE 3HAYUMOCTHU HPABCTBEHHOTO aCIEKTa JIEATEILHOCTH YEJIOBEKA B MEIUIIMHE U OMOJIOTHH.
Jcmemuueckoe 6ocnumanue:
e TIOHMMAaHUE POJHU OMOJIOTHUHU B (POPMUPOBAHUY ICTETHUECCKOU KYIbTYPHI JUIHOCTH.
Ilennocmu nayunozo noznanus:



e OpHUEHTAIUS HA COBPEMEHHYIO CUCTEMY HAayUHBIX MPEICTaBICHUI 00 OCHOBHBIX OMOJIOTMYECKHX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YeIOBEKa C MPUPOIAHOMN U
COLMAITBHOU CpEeJIOoN;
e TIOHMMAaHHE POJIM OMOJIOTUYECKOIN HayKH B (HOPMUPOBAHMH HAYYHOT'O MUPOBO33PEHMUS;
e DPa3BUTHE HAY4YHOM JHOO03HATENBHOCTH, HHTEpECA K OMOJIOTNYECKON HayKe, HAaBbIKOB UCCIIEI0BATEIbCKON AESATEIbHOCTH.
Dopmuposanue Kyaibmypol 300p06ba:
e OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3[J0OPOBBIO U YCTAaHOBKA Ha 370POBBIA 00pa3 ’KU3HU (30pOBOE MUTAHHUE, COONIIOJIEHNE TMTUEHUYECKUX IPAaBUI U HOPM,
cOaaHCUpPOBAHHBIN PEXKUM 3aHATHN U OT/bIXA, PEryJsipHas GU3NUECcKasi aKTUBHOCTD);
e 0CO3HaHHE IOCIEICTBUHA M HENpUATHE BPEIAHBIX NPUBBIUEK (YIOTpeOJEHHE aJIKOroJisd, HapKOTUKOB, KypeHHe) M HHbIX (opM Bpena Uil (U3NYECKOrO U
IICUXUYECKOTO 37J0POBbS;
e coOumoieHne MpaBui 0€30MaCHOCTH, B TOM YHCJIE HAaBBIKM 0€3011aCHOTO MIOBEACHNUS B IPUPOIHON Cpee;
e c(hOPMHUPOBAHHOCTH HaBBIKA PEe(ICKCHH, yIIPaBICHHE COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSTHHEM.
Tpyooeoe eocnumanue:
e AKTHBHOE y4acCTHE€ B PEIICHHUU IMPAKTHUUECKUX 33/1a4 (B paMKax CEMbH, IIKOJIbI, TOPOJa, Kpas) OMOJIOrMUECKON M SKOJIOIMYECKO HANpaBIEHHOCTH, UHTEPEC K
IPaKTUYECKOMY U3YyYEHHIO NTPO(ECcCHid, CBI3aHHBIX ¢ ONOIOTHEH.
JKonozuueckoe eocnumanue:
e OpHUEHTAalUs HAa IPUMEHEHHE OMOJIOTUYECKUX 3HaHUH MPH pellieHUH 3aay B 00J1aCTH OKpY’Karollel cpeabl;
e  OCO3HAHME KOJOTMUYECKUX MPOOJIEM U IyTEH UX pElICHMUS;
e TOTOBHOCTb K YYaCTHIO B IPAKTUYECKOH J1EATEIbHOCTH 3KOJIOTHYECKOI HAalIPaBIEHHOCTH.
Adanmayusa 00yuarOue2oca K UsMEHAIOUWUMCA YCI06UAM COUUANLHOU U NPUPOOHOIL CPeodbl:
e aJIGKBaTHAs OLEHKA U3MEHSIOIUXCS YCIOBUI;
e TPUHATHE pelieHus (MHINBUAYAIbHOE, B TPYIIIE) B M3MEHSIOIIMXCS YCIOBUAX HA OCHOBAHMH aHAIN3a OMOIOTHYecKoi nH(popMaimmy;
e IUIAHUPOBAHME JEHCTBUI B HOBOM CUTyallul HA OCHOBAaHMM 3HAHUM OMOJIOIMYECKHX 3aKOHOMEPHOCTEH.
METAINIPEJMETHBIE PE3YJIbTATBI
YHuBepcanbHbIe IO3HABATENbHbBIE 1eHCTBUA
bazoevie nozuueckue oeiicmeus:
* BBISIBJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKY OMOIOTUYECKUX 0OBEKTOB (SIBJICHUN);
* YCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK KJIacCHU(PUKAIUU OUOJIOTHUYECKUX OOBEKTOB (SIBICHUMH, MPOIECCOB), OCHOBAHUS JUId OOOOIIEHUS M CpaBHEHUS,
KpUTEPUU IPOBOAUMOIO aHAIIN3a;
* ¢ yuéTOM MPEUI0KEHHON OMOJIOTMYECKOM 3a7aud BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B paccCMaTpUBAEMbIX (akTax M HaOIIOACHMSX; Mpeasaratb
KPUTEPUH IS BBISIBJICHMS 3aKOHOMEPHOCTEN U MPOTUBOPEUNN;
* BBISIBJISATH ACPUIMTH HHPOPMAINH, JaHHBIX, HEOOXOIUMBIX JJIsl PEILIEHHs IOCTaBICHHOM 3aauu;
* BBIABIATH NMPUYMHHO-CJIEJCTBEHHBbIE CBSI3U MpPU M3YYCHUU OMOJOTMYECKHX SIBICHHHM M MPOLECCOB; JAeiaTh BBIBOABI C HCIOJIb30BAHUEM JEIYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIIOYEHHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH, (JOPMYJINPOBATh TUIIOTE3bI O B3aUMOCBS3SIX;
* CaMOCTOSITETIbHO BBIOMpPATh CHOCOO pelIeHus y4uyeOHOH Oumojormueckoil 3anaud (CpaBHUBaTh HECKOJIBKO BapHaHTOB peLIEHHs, BbIOMpaTh Haubolee
MOAXOIAUINH ¢ yUETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPHEB).
ba3zoewie uccnedosamenvckue oeiicmeus:
* HCII0JIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHMUS;
* (opMyIHpOBaTH BONPOCH], (PUKCUPYIOIINE PA3PHIB MEXKAY PETbHBIM U XKeNaTeIbHbIM COCTOSHUEM CHUTYaIlMH, OOBEKTa, U CaMOCTOSATENILHO YCTaHABIMBATh
HCKOMOE U JaHHOE;



* popmupoBaTh TUIIOTE3y 00 UCTUHHOCTU COOCTBEHHBIX CYKJICHUH, apryMEHTUPOBATH CBOIO TIO3HIINIO, MHEHUE;

* MPOBOAWTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IIJIaHy HaOJI0JeHHe, HECIOKHbII OHOJOTHYECKH SKCIepUMEHT, HEeOONbIIOEe HCCIEOBAaHHE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH OMOJIOrHMYecKoro o0hekTa (mporecca) U3ydeHUs, TPUUYNHHO-CICACTBCHHBIX CBSI3€d M 3aBUCUMOCTEH OMOJIOTHYECKUX OOBEKTOB
MEXIy COOOI;

* OIIEHUBATh HAa MPUMEHUMOCTH U JIOCTOBEPHOCTH MH(POPMAITHIO, TIOTYYSCHHYIO B X0/1€ HAOIIIOICHUS U SKCTICPUMEHTA;

* CaMOCTOSTENbHO (HOPMYIHUPOBaTh 00OOIIEHUS U BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOIO HAOIIONEHUS, SKCIIEPUMEHTA, BIAJE€Th MHCTPYMEHTAMH OLIEHKH
JIOCTOBEPHOCTH TOTYYCHHBIX BBIBOJIOB U O0OOIICHMIA;

* IPOTHO3UPOBATH BO3MOXKHOE JajbHeiIiee pa3BUTHE OMOJOTMYECKUX IMPOLECCOB M UX MOCIEACTBHUS B AQHAJIOTMYHBIX WJIM CXOJHBIX CHUTYallMsIX, a TaKkKe
BBIIBUTATh TIPEIONIOKEHUST 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmayuei:

* MPUMEHSATh PA3JIMYHBIC METOJbI, HHCTPYMEHTHI M 3alpOChl MPH MOUCKEe U OTOOpe OMONOrHmuecKoil MHPOpPMAIUU WIM JAHHBIX W3 UCTOYHHKOB C Y4ETOM
MPeIIOKEHHON yueOHON OHOIOTHUecKOl 3a1auu;

* BBIOMPATh, AHATM3UPOBATH, CHCTEMATH3UPOBATH M HHTEPIPETUPOBATH OHOJIOTHYECKYI0 HH(POPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MIPEIICTABICHHUS

* HAXOJIUTh CXO/HbIE apPryMEHTHI (OATBEP>KIAIOIINE WU OMPOBEPTAIOIINE OJHY U TY K€ UJICI0, BEPCHIO) B Pa3IMYHbIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

* CaMOCTOSITCIILHO BBIOMpATh ONTHMAIBHYIO (OpMY TMpeacTaBieHUsS WHOOPMANMKA W WUIIOCTPUPOBATh pEIIacMble 3aJadd HECIOXKHBIMH CXEMaMH,
auarpaMMmamu, HHOU rpadukoi 1 uX KOMOUHAIUSIMU;

* OIICHUBATH HAJIEKHOCTh OMOIOTMYECKON MH(POPMAITHH 110 KPUTEPHUSIM, PETIOKEHHBIM YIUTEIEM HIH CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

* 3aTIOMUHATh U CUCTEMAaTU3UPOBATh OMOJOTUYECKYIO HH(OPMALIUIO.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUS

Oowenue:

* BOCIIPHHUMATH U (hOPMYIIMPOBATH CYXKICHUS, BBIPAXKATh YMOIIUU B TIPOIECCE BBHIMTOJHEHUS TPAKTHYECKUX U TAOOPATOPHBIX paboT;

* BBIpaXKaTh ceOs (CBOIO TOUYKY 3PEHHUSI) B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;

* pacrio3HaBaTh HeBepOAIBLHBIC CPEJCTBA OOIICHNS, TOHUMATh 3HAUECHUE COIMATLHBIX 3HAKOB, 3HATh M PACIO3HABATH MPEAMOCHUTKN KOH(MIMKTHBIX CUTyalluid 1
CMSTYaTh KOH(JIUKTHI, BECTH MIEPETOBOPHI;

* IOHUMATh HAMEPEHHUS IPYTHX, IPOSBIISATH YBAKUTEIILHOE OTHOIIEHUE K COOSCETHUKY U B KOPPEKTHOU (hopme (HOpMyITHPOBATH CBOU BO3PAKEHU S;

* B XO0j/I¢ JMajora W/WiM AUCKYCCHUU 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil OHOJIOTMYECKOW TeMBbI W BBICKA3bIBATh HJIEU, HAIICJICHHBIE HA pElICHUE
OMOJIOTMYECKON 3a/1aUd U TO/JIepKaHue OJIaroKenaTeTbHOCTH OOIICHHS;

* CONOCTAaBIISATh CBOU CYKJEHUS C CY)KJIEHUSIMU APYTUX YUaCTHUKOB JUANIOTa, OOHAPYKUBATh Pa3IuiKe U CXOACTBO MO3UIINH;

* MyOJUYHO TIPEJICTABIATH PE3YJIbTAThI BEIIOJTHEHHOTO OMOJIOTHYIECKOTO OTBITa (IKCIIEPUMEHTA, UCCIICIOBAHMS, TPOCKTA);

* CaMOCTOSITENILHO BBHIOMpATh (hOpMAT BBICTYIICHUS ¢ YYETOM 3a/a4 MPE3EHTAIIMU U OCOOEHHOCTEH ayAUTOPUU M B COOTBETCTBHH C HUM COCTABISATh YCTHBIE U
MMMCbMEHHBIC TEKCTHI ¢ UCTIOIB30BAHNEM WILTIOCTPATUBHBIX MAaTECPHUAJIOB.

Coemecmuasn deamenvHocCmy (COmpyoHuU4ecmeo):

* IOHUMATh M UCITOJIb30BaTh MIPEUMYIIECTBA KOMAHIHONH Y HHIUBUyaTbHOW PabOTHI IPH PEIICHUU KOHKPETHOH OHOJIOTHYECKOM

po0IIeMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHUS TPYMIOBLIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUH MOCTaBICHHON yueOHOI 3a1auu;

* IPUHUMATH 1I€TTh COBMECTHOM NESITETHHOCTH, KOJUIEKTHBHO CTPOUTH IEHCTBHS O € JTOCTIKEHHIO: PACTIPENIENIATh POJIH, TIOTOBAPUBATHCS, 00CYKIaTh MPOIIECC
U pe3ybTaT COBMECTHON pabOTHI; yMeTh 000011aTh MHEHHSI HECKOIBKUX JFOJIEH, MPOSIBIATH TOTOBHOCTh PYKOBOJIUTD, BHITIOTHSTH MMOPYYEHUSI, TOJUHHSITHCS,

* TUIAHUPOBATh OPraHU3aLMI0 COBMECTHOW PabOThI, OMPENENATh CBOIO POJIb (C yU4ETOM MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYAaCTHMKOB B3aWMOJICHCTBUS),
pacmpeenaTh 3a1a4i MKy WieHAMH KOMaH/Ibl, y4aCTBOBATh B TPYIIIOBBIX (hopMax paboThI (00CYKIeHUS, 0OMEH MHEHHUSIMH, MO3TOBBIC IIITYPMBI U UHBIE);



* BBINIOJHATH CBOIO YacTh Pa0OTHI, JOCTUraTh KAUECTBEHHOTO PE3yJIbTaTa 10 CBOEMY HAIPABICHHIO M KOOPAUHHUPOBATH CBOU JEHCTBUS C APYTUMH WICHAMHU
KOMaH/Ibl;

* OILICHMBATh KaY€CTBO CBOETO BKJAJa B OOLIUI MPOIYKT MO KPUTEPHUSM, CAMOCTOSATEILHO C(HOPMYTUPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBUS; CPAaBHUBAThH
pe3yNbTaThl C UCXOHON 3a7aueii U BKIIAJ KaXXIOro YjeHa KOMaH/Abl B JOCTHKEHHE PE3YyIbTaTOB, pa3aeiiarTh cepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K
IIPEAOCTABIICHUIO OTUYETA IIEPET TPYIIIION;

* OBJIQJICTh CHUCTEMOIl YHHUBEpCAIbHBIX KOMMYHUKATUBHBIX JIEHCTBUH, KOTOpasi o0ecreunBaeT chOPMHUPOBAHHOCTh COIHMAIBHBIX HABBIKOB U AMOILIMOHAIBHOTO
WHTEJUIEKTa 00yUJarOIUXCs.

YHuBepcaibHbIe peryJsiTUBHbIE el CTBUS

Camoopzanuzayusa:

* BBISIBJISITH IPOOJIEMBI JIsl PEIICHUS B dKU3HEHHBIX U YU€OHBIX CUTYAIUSIX, UCIOJIB3YSl OMOIOrHUeCKUEe 3HAHUS,

* OPUEHTHPOBATHCS B PA3IMYHBIX MOJIXOAAX MPUHATUS PEHICHUH (MHANBUIYAIbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PEILICHUH TPYIIIO);

* CaMOCTOATEIHHO COCTABIISATH AITOPUTM PELICHHS 33/1a4U (WU €r0 YacTh), BHIOMPATh coco0 perieHus: yueOHOH OMOIOrnueckoi 3a1aun ¢ y4ETOM UMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH [IPE/IaraéMble BAPUAHTHI PELLICHUI;

* COCTaBIIATH IJIaH ACHCTBU (TJIaH peanu3alii HaMEUEeHHOTO aIrOpUTMa PEIIeHus), KOPPEKTUPOBATh MPEIOKEHHBIN aJrOPUTM C YUETOM MOTYyYEHUS HOBBIX
OMOJIOTHYECKUX 3HAHUH 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

* JIefaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (peghrexcus):

* BJIAJICTh CIIOCOOAMHU CAMOKOHTPOJIS, CAMOMOTHUBAIIUU U peIICKCUY;

* 1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYyalluH U IIpelaraTh IiaH €€ U3MEHEHMUS;

* YUUTHIBATh KOHTEKCT W MPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEHICHUH y4eOHOW OHMOJIOrHMYecKoy 3aJauu, aJanTUPOBATh peEIlleHue K
MEHSIOLUMCS 00CTOATEIbCTBAM;

* OOBSICHATH NMPUYUHBI JTOCTH)KEHUS (HEIOCTHKEHHUs) Pe3yIbTaTOB JAEATENbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY, YMETh HaXOJIUTh MO3UTHUBHOE B
MIPOU3O0LIEIIIEH CUTYALNH;

* BHOCUTb KOPPEKTHUBBI B JIESTEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, U3MEHUBIIMXCS CUTYallul, YyCTAHOBJICHHBIX OIIMOOK, BOSHUKILINX TPYIHOCTEH;

* OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa LI€JU U YCIOBUSIM.

Imoyuonanvrwlii unmeneKm:

* pa3nuyarh, Ha3bIBaTh U YIIPABISATH COOCTBEHHBIMHU SMOIMSIMU M SMOIIUSMU JIPYTHX;

* BBISIBIISITH U @HAJTU3UPOBATH MIPUYHUHBI SMOIHIA;

* CTaBUTh c€0sl HA MECTO JPYToro 4ejJ0BeKa, IOHUMAaTh MOTUBBI U HAMEPEHMUSI IPYTroro;

* peryaupoBaTh Crioco0 BhIPayKEHHs SMOLIUH.

Ilpunamue ceéa u opyzux:

* OCO3HAaHHO OTHOCHUTHCSI K IpyTOMY Y€JIOBEKY, Er0 MHEHUIO;

* MpU3HABATH CBOE MPaBO Ha OMMOKY M TaKOE K€ MPaBO JPYIroro;

* OTKPBITOCTH ce0€ U IPYTUM;

* 0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATh BCE BOKPYT;

* OBJAJETh CHUCTEMOH YHHUBEPCAIbHBIX Y4YEOHBIX PETYISATUBHBIX JCUCTBHUM, KOoTOpas obecrednBaeT (OPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JUYHOCTH
(BHYTpEHHSISI TO3UIIHS] TMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTH (YIIPaBICHHUS COOOW, CAMOIUCITUIUTNHBI, YCTOHYHNBOTO MTOBEICHHS).

INPEIMETHBIE PE3YJIBTATbHI
* XapaKTeprU30BaTh OMOJIOTHIO KaK HAayKy O )KHBOH MPHUPOJIE; Ha3bIBATh MPU3HAKH KUBOTO, CPAaBHUBATH OOBEKTHI )KUBOH W HEXKUBOW TIPUPOJIHI;



* IEPEUYMCIIATh HCTOYHUKN OMOJOTUYECKHX 3HAHMIA, XapaKTepPH30BaTh 3HAUCHUE OMOIIOTUYECKUX 3HAHUH JUISI COBPEMEHHOTO YeIoBeKa; Mpodeccuu, CBI3aHHbIE
¢ buonorwueii (4—>5);

* MPUBOAWTH MPUMEPHI BKIaaa poccuiickux (B Tom uucie B. W. Bepuanckuii, A. JI. UnmxkeBckuil) u 3apyOekHbIX (B ToM uucie Apucrorens, Teodpacrt,
l'unmokpat) yuéHbIX B pa3BUTHE OUMOJIOTUU;

* UMETh MPEJACTABICHUE O BAXHEUIINX OMOJOTHYECKHX MPOIECCaX U SIBJICHUSX: MUTAHUE, JbIXaHHE, TPAHCIOPT BEIIECTB, Pa3ApaKMMOCTh, POCT, Pa3BUTHE,
JBUKEHHE, PA3MHOXKEHUE,

* MPUMEHSTh OUMOJIOTUYECKHUE TEPMUHBI U TOHSTHS (B TOM YHCIIC: )KHBBIC Tella, OMOJIOTHS, DKOJIOTHS, IIUTOJOTHS, aHATOMHUS, (HPU3HOJIOTHS, OMOJIOTHYECKast
CHUCTeMaTHKa, KJeTKa, TKaHb, OpraH, CUCTEMa OpraHOB, OPraHHU3M, BUPYC, IBHKEHHE, MUTaHHE, (OTOCHHTE3, AbIXaHHE, BBIACICHUE, Pa3Jpa)XKHUMOCTh, POCT,
pa3MHOXKEHHUE, pa3BUTHE, Cpella OOUTaHUS, PUPOIHOE COOOIIECTBO, MCKYCCTBEHHOE COOOINECTBO) B COOTBETCTBUU C MIOCTABICHHOH 3a7aueii M B KOHTEKCTE;

* pa3nuyaTh MO BHEUIHEMY BHUAY (M300pakeHHsIM), CXeMaM U OMUCAHUAM JOSJIEPHbIE U siIepHbIE OPraHU3MBbl; pa3iIndHble OHMOJIOrHYeCKHe OOBEKThI: PACTCHHUS,
KUBOTHBIX, TPUOBI, JTUIIAHHUKN, OAKTEPUU; IPUPOIHBIC U UCKYCCTBEHHBIC COOOINECTBA, B3AUMOCBSI3H OPTaHU3MOB B IIPHUPOJTHOM U UCKYCCTBEHHOM COOOIIECTBAX;
npeacraBuTenel (Gaopsl U ¢hayHbl IPUPOTHBIX 30H 3eMin; JaHAIA( Tl IPUPOIHBIE U KYIbTYPHBIE;

* MPOBOAUTH OINKHCAHHE OpraHu3Ma (pacTeHHs, >KUBOTHOTO) MO 3aJaHHOMY IUIAHY; BBIJACIATh CYIIECTBEHHbIE MPHU3HAKH CTPOCHUS W TIPOLIECCOB
KHU3HEICATSIbHOCTY OPraHU3MOB, XapaKTepU30BaTh OPraHM3Mbl KaK Tela XUBOW MPUPOJBI, IMEPEUUCISITh OCOOCHHOCTH pPACTEHUH, KUBOTHBIX, T'pUOOB,
JUIIAHUKOB, OaKTepHUil M BUPYCOB;

* pacKphbIBaTh MOHATHE O cpejie 0OuTaHus (BOIHOM, HA3eMHO-BO3AYIIIHON, TOYBEHHOW, BHYTPUOPTaHU3MEHHOM ), YCIIOBUSAX CpeAbl OOUTAHUS;

* IPUBOJIUTH MIPUMEPHI, XapaAKTEPU3YIOIINE MPUCTIOCOOIEHHOCTh OPTaHU3MOB K CpeJie OOMTaHUSs, B3aUMOCBSI3U OPTaHU3MOB B COOOIIECTBAX;

* BBIJICNIATH OTINYUTEIbHbIC TPU3HAKU PUPOTHBIX M HCKYCCTBEHHBIX COOOIIECTB;

* aQpryMEHTUPOBATh OCHOBHBIE TIpaBUjIa MOBEACHHS YEJIOBEKA B MPHUPOIEC M OOBSCHATH 3HAUCHHE MPUPOJAOOXPAHHON JCSITEIHHOCTU YEIOBEKA; aHAITU3UPOBATh
r7100ambHBIE SKOJIOTHUECKHUE TPOOIIEMBI;

* PacKpbIBaTh POJIb OMOJIOTHH B IPAKTUYECKOMN JACSITEIIbHOCTH YEJIOBEKA,;

* IEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPax CBSI3b 3HAHUN OMOJIOTUU CO 3HAHUSMU M0 MaTeMaTUKe, MPEeIMETOB T'YMAHUTAPHOTO IHUKJIA, Pa3IMYHBIMU BUAAMHU
HCKYCCTBA;

* BBINOJIHATH TPaKTUYEeCKHe paboThl (MOMCK MH(POpPMAIMU C HMCIOJIH30BAaHHUEM Pa3UYHBIX HMCTOYHUKOB; OMUCAHHE OpraHu3Ma IO 33JaHHOMY IIJIaHy) U
nmabopaTopHbie paboThI (paboTa ¢ MUKPOCKOIIOM; 3HAKOMCTBO C Pa3JIMYHBIMHU CIIOCOOAMU U3MEPEHUS U CPABHEHHS )KUBBIX 00BEKTOB);

* IPUMEHSTh METOJIbI OMOJIOTHH (HaOII0IeHNEe, ONKUCcaHue, KIacCuPUKAIHs, U3MEPEHHE, SKCIIEPUMEHT): TPOBOANTH HAOIIOJCHHS 32 OpraHU3MaMu, OMHICHIBATh
OMoJIOTUYECKHE O0BEKTHI, MPOIECCHI U SIBICHHUS; BBITIOJHATh OMOJIOTHYECKUN PUCYHOK U U3MEpPEHUE OMOJIOTUYECKUX 0OBEKTOB;

* BIIQJICTh NMPUEMaMH pabOTHI C YO, CBETOBBIM U ITU(POBBEIM MUKPOCKOIIAMH TPU PacCMaTPUBAHUH OMOIOTUYECKUX 0OBEKTOB;

* cO0MI0IaTh TIpaBmiIa OE30MaCHOTO TPy/Ia Mpu paboTe ¢ YI4eOHBIM U JTaOOPATOPHBIM 00OPYIOBAHHEM, XUMUYECKOHN MOCY/IONH B COOTBETCTBUU C MHCTPYKIIUSIMHU
Ha ypOKe, BO BHEYPOUHOIl 1eATeTbHOCTH;

* MCTIOJIb30BaTh MPHU BBHITTOJIHEHUH YICOHBIX 33aJIaHUN HAYIHO-TIOMYJISIPHYIO JIUTEPATypy MO0 OMOJIOTHH, CIIPABOYHBIE MaTepHalibl, pecypchl HTepHeTa;

* cO3/1aBaTh MUCHhbMEHHBIE M YCTHBIE COOOIIEHUS, TPAMOTHO MCIOJIb3Ysl OHSATUIMHBIN anmapar u3y4aeMoro pasjena OUOIOTHH.




TEMATHYECKOE IINTAHUPOBAHHE

n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbI

KoaunuecTBO 4acoB

BCEro | KOHTPOJIbHbIE

padoTsbI

NpaKTHYeCKue
"
JadopaTopHbie
padoThI

Jara
U3y4YeHUS

Buabl aesiTeIbHOCTH

Buapbl,
KOHTPOJIA

(¢popmbI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

buonorus —
HayKa O JKMUBOU
pupoie

O3HakomiieHHE C OOBEKTAaMH H3YyYCHHS
Ouomnoruu, eé pasnenamu;
[TpumeHeHne OHMOIOTMYECKUX TEPMUHOB
U TIOHSATWH: >KUBBIE Teja, OHOJIOTHS,
9KOJIOTHUA, OUTOJIO0THUA, aHaTOMMUA,
¢dusnonorus u ap.;
PackpsiTne ponu ouosorun B
NPaKTHYECKOH  JEATeNbHOCTH  JIFOJICH,
S3HA4YCHUA pPa3JIMYHBIX OpPraHu3MOB B
KHU3HU YeJI0BeKa;

[TrnceMeHHbBIM
KOHTPOJIb;
TECTUPOBAHUE,;
YCTHBIN OIIPOC

Mertosl
W3yYCHUS HKUBOU
MIPUPOABI

O3HakomileHHue c METOJIaMU
OMOJIOrMYecKOM HayKu: HaOJIoJIeHueE,
HKCIEPUMEHT, KJaccupukanus,
U3MepeHne " OIHCBHIBAHUE;
O3HakoMJIeHHE C MpaBWJIaMH paboTHI C
YBEINYATEIbHBIMA npubopamu;
[TpoBenenue 3JIEMEHTapHbIX
OKCIIEPUMEHTOB ¥  HaONIoJeHWH  Ha
npUMepax pacTeHHi (TeJMOTPONU3M H
TEOTPOTIH3M) " OJTHOKJIETOYHBIX
KHUBOTHBIX ((DOTOTAKCHC U XEMOTAKCHUC) U
JIp. C OMMCAHHUEM ILIEJIEH, BBIIBHKECHUEM
runote3 (IpeanoiaokKeHni), MOoTydeHus
HOBBIX (akToB;
Onucanue W WMHTEpHpeTalys ITaHHBIX C
11(S) 157 000CHOBaHHUS BBLIBOJIOB;

[TuceMeHHbII
KOHTPOJIb ;
YCTHBIN OIIpOC;
TECTUPOBAHUE;
MpaKTHIecKast
pabora ;

Opranusmbl —

OnpeneneHue MO  BHEHIHEMY  BHIY

IIuceMeHHBIH




Tela JKUBOU
IIPUPOIBI

(M300pakeHUsAM), CXeMaM U OIHMCaHHE
JOSIIEPHBIX U SACPHBIX OPTraHU3MOB;
VYcraHoBieHME  B3aUMOCBSI3EM  MEXIY
0COOEHHOCTSIMH CTPOSHHS M (PYHKIUSAMH
KJIETOK W TKAaHEH, OpPraHOB M CHUCTEM
OpTraHoOB;

ApryMEHTHpOBAaHHE JIOBOJOB O KIIETKE
KakK SIUHHILIC CTPOCHHSI u
JKU3HEEATEILHOCTH OpraHU3MOB.
BoisiBneHue CYIITHOCTH JKU3HCHHO
BOXHBIX TIPOLECCOB Y  OpPraHU3MOB
pa3HbIX IAPCTB: IHTaHUE, JbIXaHHE,
BBIJIENIEHHE, 1504 CpaBHEHUE;
O0ocHOBaHME POJIM  pa3ApaKUMOCTU
KJIETOK. CpaBHeHue CBOMCTB
OpPTaHW3MOB: IBW)KCHUS, Pa3MHOXKCHUS,
pa3BUTHA. AHAIU3 MPUYUH Pa3HOOOpa3us
OpraHU3MOB.

KOHTPOJIb;, YCTHBIN
o1poc;
TECTUPOBAHUE;
MpaKkTUYecKas
pabora

Opranusmel 1
cpena oOuTaHHS

PackpeiTe CYIIHOCTH TEPMHHOB: Cpena
KU3HHM, (aKTOphl cpeabl. BoisiBiaeHue
CYILIECTBEHHBIX MIPU3HAKOB cpen
oOWTaHus: BOJAHOM, HA36MHO-BO3IyLITHOM,
INIOYBEHHO, OPraHU3MEHHOM.
VYcraHOBIEHHE  B3aMMOCBSI3E€H  MEXKIY
pacnpocTpaHEeHuEeM OpraHu3MOB B
pPa3HbIX cpenax oOuTaHus u
MPHUCTIOCOOJICHHOCTHIO K HUM.
OOBsicHeHUe MOSIBJICHUS
MPUCTIOCOOIeHN K cpene oOuTaHus:
obrekaemass (Qopma Tenma, HaIMYHE
Yelmyl WM IJIaBHUKOB y pbIO, KpemKuit
KPIOUKOBUIHBIA  KIIOB U OCTPHIE,
3arHyThl€ KOI'TH Yy XMIIHBIX NTHIl U Ap.;
CpaBHEHHE BHEITHETO BUJIAa OPTaHU3MOB
HA  HaTypalbHBIX  OOBEKTaX, IO
TaOJIUIAM, CXEMaM, OITMCAHUSIM.

[TucbMeHHBIM
KOHTpPOJIb, YCTHBIN
OIIpOC;
TECTUPOBAHUE;
MpaKkTUYecKas
pabora

IIpuponHsie

PaCKpLITI/IC CYIIIHOCTHU TCPMHUHOB:

IIuceMeHHBIH




coo0I11IeCTBa

pUPOTHOE " HCKYCCTBEHHOE
COOOIIIECTBO, IIENH U CETH IHUTAHMUSL.
AHanu3 rpymni OpraHu3MoB B IPUPOIHBIX
coo01ecTBax: IIPOU3BOIUTEINH,
noTpeduTeny, pa3pyLmTenu
OpPraHMYeCKHUX  BELIeCTB. BbIsABICHHUE
CYIIECTBEHHBIX MPU3HAKOB MPUPOIHBIX
COOOILECTB OpPraHu3MoB (Jiec, IMpy.x,
03epo u T. ).
AHaJIN3 MCKYCCTBEHHOTO M TPUPOIHOTO
COOOIIIEeCTB, BBISIBJICHUE ux
OTJIIMYHUTENILHBIX IPU3HAKOB.
HccnenoBanue >KM3HUM OPraHU3MOB 10
CEe30HaM, 3aBUCHUMOCTh CE30HHBIX
SBJICHUH  OT  (DAaKTOPOB  HEXKHBOM
HPUPOJIBL.

KOHTPOJIb, YCTHBII
o1poc;
TECTUPOBAHUE

6. |XXuas npupona
1 YEJIOBEK

AHanu3 U OLEHUWBaHUE  BIUSHUSA
XO3AMCTBEHHOM JAEATENBHOCTH JIIOJEH Ha
npupoay. ApryMeHTHUpPOBAHHE BBEICHUS
palMoOHAIbHOIO IPUPOJONOIb30BAHUS U
IpUMEHEHHE OEe30TXOAHBIX TEXHOJIOTHIM
(yTmiinzanusi OTXOJIOB MPOU3BOJICTBA M
OBITOBOTO Mycopa).
OmnpeneneHue posi YeloBeKa B IPUPOJIE,
3aBHCHUMOCTH €70 37J0pOBbs OT COCTOSHUSA
OKpYKaroleun Cpenpl.
ObocHoBaHUe MpaBuiI MOBEACHUS
YyeJI0BEKa B IIPUPOJIE.

[TucbMeHHBIM
KOHTpPOJIb, YCTHBIN
0Ipoc;
TECTUPOBAHUE

PesepBHOE Bpemst

OBILIEE
KOJIMYECTBO
YACOB Io
[TIPOTPAMME

ITOYPOYHOE IIVTAHUPOBAHHUE

Ne Tema ypoka

KoanuyecTBOo 4acoB

Hara KonTpounpyembie IIpoBepsiemble

Bunpl,




n/n BCero | KOHTpoJbHbIe | [IpakTHyeckue/ | M3ydeHusi |  IJI€MEHTHI COAEPKAHUS 3J1eMeHThI ¢hopmbl
padoThbI J1adopaTopHbIe coJlepKaHUA KOHTPOJIA
padoThI
1 |IlonsTHE O XKU3HMU. 1 buoiiorus kak Hayka. [TonsiTue 0 Ku3HMU. YcTHblii onpoc
[Ipu3Haku xKUBOTO MeTo1p1 U3y4eHUSs KUBBIX CxX0/1cTBO U pa3inuuus
(KJI1€TO4YHOE CTPOEHHUE, opranu3moB. Hayunsie YKUBOT'O U HEKUBOTO.
MUTaHKUE, TbIXaHUE, METO/Ibl U3yUYECHHUS, Kupas u HexxuBast
BBIJICJICHHUE, POCT U MIpUMEHSIEMbIE B OMOJIOTHH: | IPUPOJIa — €IUHOE
1p.) OOBEKTHI )KHUBOM HaOJII0IeHE, OMKMCAHHUE, ejxoe
Y HEXXUBOU IIPUPOIBL, sKcnepuMeHT. ['unoresa,
ux cpaBHeHue. JKuas MOJIeJIb, TEOPHUS, UX 3HAUCHUE
Y HEXUBas NMPUPOJIa Y UCIIOJIb30BAaHUE B
— eIMHOM 1enoe MOBCEIHEBHOM JKU3HH.
buonornueckue nayku. Poib
Ouosioruu B pOpMHUPOBAHUH
€CTECTBEHHO-HAy4YHON
KapTUHBI MUPA
2 | buonorus — cucrema |1 buonorus xak Hayka. buonorus — cuctema

HayK O KMBOU
npupoje. OCHOBHBIE
paznensl OUOIOTUN
(6oTanuka, 300J10TH,
AKOJIOTHS, IUTOJOTHSA,
aHATOMM,
dbuzuoIoTH U 1Ip.).
[Tpodeccun,
CBSI3aHHBIE C
Ouosiorueil: Bpad,
BETepUHAp, IICUXOJIOT,
arpoHOM, >KHBOTHOBO/{
u ap. (4—75). Cea3p
OMOJIOTHH C APYTUMHU
HayKamH (MaTeMaTHKa,
reorpadus, u 1p.).
Ponb Guonoruu B
MTO3HAHUHT
OKpY>KaloIlero Mupa u

MeToapl u3y4eHus KUBBIX
opranu3moB. HayuHsie
METO/bl U3yUYEHUS,
MPUMEHSIEMbIE B OUOJIOTHH:
HaOII0IcHUE, ONTMCAHUE,
sKcnepuMeHT. ['unoresa,
MOJIENb, TEOPUSI, UX 3HAUCHUE
1 HCIIOJIb30BAHUE B
MMOBCETHEBHOM JKU3HH.
buonornueckue Hayku. Ponb
ouonoruu B popMuUpoBaHUHI
€CTECTBEHHO-HAy4YHOMN
KapTHUHBI MUpa

HayK O KHUBOU
npupoae. OCHOBHBIE
pasnensl OMOJIOTHH.
3HayeHue
OHOJIOrHYECKUX
3HAHUH IS
COBPEMEHHOTO
YyelloBeKa

YcTHbIi onpoc




MPaKTUYECKOU
ACATCIIbHOCTHU
COBPEMEHHOT0
4eJloBeKa

Kabuner Ononoruu.
[IpaBuna noBeneHus u
paboThl B KaOUHETE C

buonorus xak Hayka.
MeTo bl U3YYEeHHUS KUBBIX
opranu3mMoB. Hayunsie

Kabuner 6uonoruu.
[IpaBuna noBeneHus u
paboThl B KaOUHETE

YcrHblit onpoc

OMOJIOTUYECKIMHU METO/bl U3yUYEHUS, Ouooruu
npudopamu u MPUMEHsIEMbIE B OUOJIOTUHU:
WHCTPYMEHTaMHU Ha0JII0/IeHUE, ONICAHUE,
sKcnepuMeHT. ['unoresa,
MOJENb, TEOPUS, UX 3HAUCHUE
U UCIIOJIb30BaHUE B
MOBCEIHEBHOW KU3HU.
buonornueckue nayku. Posb
Ouonoruu B popMupoBaHUU
€CTECTBEHHO-HAy4YHOI
KapTUHBI MUpa
buonornueckue buosiorus kak Hayka. S3bIK OHONOTHH: TectupoBanue;
TEPMUHBI, IOHATHUS, Meto1bl U3y4YeHHUs! )KUBBIX TEPMHUHBI, IIOHATHUS,
CUMBOJIbL. UCTOYHUKHN opranu3moB. Hayunbie cuMBOJIbL. ICTOUHHKH
OMOJIOTHYECKHIX METO/Ibl U3YUYECHHUS, OMOJOTUYECKHIX
3HaHWI: HAOJIIOICHHE, MpUMEHsIeMbIE B OMOJIOTHH: | 3HAHUH: HAOJIIOICHHE,
JKCIIEPUMEHT U HaOI0IeHUE, ONUCAHHE, onbIT U Teopus. [Tonuck
teopus. [louck AKCIEpUMEHT. [ umnoresa, nHpopMaluu ¢
uH(pOpMaILIUU C MOJIEJb, TEOPUS, UX 3HAUCHUE | UCIIOJIBb30BAHUEM
HCIIOJIb30BAaHUEM Y HUCTIOJIb30BAaHHE B Pa3IMYHBIX
Pa3IMYHBIX ITIOBCETHEBHOW KU3HH. HMCTOYHUKOB
HMCTOYHHUKOB (HAy4YHO- buonornueckue nayku. Pons | undopmanum
MOIYJsIpHAs ouonoruu B popMupoOBaHUU
JIATEPATYDA, €CTECTBEHHO-HAYYHOI
CIIPAaBOYHUKH, KapTHUHBI MUpa
WuTepHer)
Hayunsie MeTosl buonorus kak Hayka. Hayunsiit MeTog YcrHbII
W3y4YEHUs KUBOU Mertonb! n3y4eHus KUBbIX W3y4YEHUs KUBOU OIpoc,

IIPUPOBIL:

OpTraHHu3MOB. HaquLIe

npupozsl. Meton

nabopaTopHas




HaOJIIOIEHNE, METO/bI U3yUEHUS, HaOJIIOIEHUS B pabora
AKCIEPUMEHT, MpPUMEHsSIeMbIE B OUoJIoTun: | OMOJIOTHH.
ONMCaHue, U3MEpPEHUE, Ha0JI0/IeHUE, ONTUCAHUE, VYBennuuTenbHbIe
Kiaccuukanus AKCIIEpUMEHT. ['unoresa, puOOopHL. Y CTPOHCTBO
MO/I€JIb, TEOPHUsI, UX 3HAUEHUE | CBETOBOI'O
Y UCIOJIb30BaHUE B MHUKpOCKOIIa,
MTOBCEJHEBHOM KHU3HH. G poBOro
buonornuyeckue Hayku. Poinp | MEUKpOCKONa U
Oouosoruu B OpMUPOBAHUHU | ITpaBuUiIa pabOTHI C
€CTECTBEHHO-HAy4YHON HUM
KapTHUHBI MUpa
VYcerpolicTBo buosiorus kak Hayka. Hayunslit MeToq Jlaboparopuas
YBEJIMYUTEIbHbIX MeToabl u3y4eHus KUBbIX U3Y4YEHUs KUBOU pabota
PUOOPOB: JTYIIBI U opranu3moB. Hayunbie npupoasl. Meton
Mukpockomna. [IpaBuna METO/bl U3yUYEHUS, HaOIIOICHUS B
paboThI ¢ IIpUMEHsIeMbIe B Onosioruu: | OMoJIOTUu.
YBEJIUYUTEIbHBIMU HaOII0/IeHUE, ONTUCAHHE, YBenuuuTenbHbIe
npudopamu AKCHEepUMEHT. [ urnoresa, npuoOOpHI. Y CTPOMCTBO
MO/I€JIb, TEOPHUSI, UX 3HAUYEHUE | CBETOBOI'O
Y UCIOJIb30BaHUE B MHUKpPOCKOIIa,
MIOBCEIHEBHOM JKHU3HM. U(ppPOBOro
buonornueckue Hayku. Ponp | MEUKpOCKoOna u
Ouosioruu B GopMUpOBaHUM | MpaBUIIa pabOTHI C
€CTECTBEHHO-HAy4YHON HUM
KapTHUHBI MUpa
HaoOmronenue u buoinorus kak Hayka. Hayuns1it MeTox IInceMeHHbIN
AKCIIEPUMEHT KakK MeToapl u3y4eHus KUBBIX M3Yy4YEHUs KUBOU KOHTPOJIb

BEIYIIUE METOIBI
OHuoJIOTUH

opranu3mMoB. HayuHnsie
METOJTbI U3YICHHSI,
MPUMEHSIEMbIE B OUOJIOTHH:
HaOJII0IeHUE, ONKMCaHMUE,
sKcnepuMeHT. ['unoresa,
MO/J1eJIb, TEOPHUS, UX 3HAUCHUE
Y UCTIOJIh30BaHUE B
MMOBCETHEBHOM KU3HH.
buonornueckue nHayku. Ponb
Ouonoruu B hopMupoBaHUH

npupoasl. Meron
HaOJIIOICHNS B
OHOJIOTHH.
VBeaInunTenpHbIE
npuOopHl. Y CTpOHCTBO
CBETOBOT'O
MHUKPOCKOTIA,
nudpoBoro
MHUKPOCKOITa U
mpaBmIa paboTHI C




€CTECTBEHHO-HAYYHOI
KapTUHBI MUpa

HUM
DKCHepUMEHTATbHBIN
METOJ1 B OMOJIOTUU U
€ro 0COOCHHOCTH

Meton onucanus B
Oouosoruu
(HarTsATHBIN,
CIIOBECHBIH,
CXeMaTHYECKHUI)

buoinorus kak Hayka.
MeToabl u3y4eHus KUBbIX
opranu3moB. Hayunbie
METO/bl U3yUYEHUS,
MIpUMEHSIEMbIE B OMOJIOTHH:
HaO0II0JIcHUE, ONIMCAHUE,
AKCIepuMeHT. [ unoresa,
MOJENb, TEOPUS, UX 3HAUCHUE
M UCIIOJIL30BaHNE B
MMOBCETHEBHOM KU3HU.
buonornueckue nayku. Posb
ouonoruu B popMuUpoBaHUU
€CTECTBEHHO-HAy4YHOI
KapTUHBI MUpa

Meton onucanus B
OHoJIOTUH

[TuceMeHHbII
KOHTPOJIb;
nmabopaTopHas
pabora

Meron nusmepeHus
(MHCTPYMEHTBI
U3MEpEeHUs)

buosiorus kak Hayka.
MeTopl n3y4eHHs KUBBIX
opranu3moB. HayuyHsie
METO/Ibl U3YUYECHHUS],
IIPUMEHsIEMbIE B OMOJIOTUHU:
HaOJroieHue, ON1ucaHue,
sKcnepuMeHT. ['unoresa,
MOJIEJIb, TEOPHUS, UX 3HAUECHUE
Y UCMOJIb30BaHUE B
MIOBCEIHEBHOM JKHU3HM.
buonornueckue nayku. Poib
Ouonoruu B popMupoBaHUH
€CTECTBEHHO-HAyYHOMN
KapTUHBI MUpa

Meroa nusmepeHus

IIucebMeHHBIH
KOHTPOIJIb ;

10

MeTton
KIaccupuKauu
OpPTraHHU3MOB,
MPUMEHEHHE JBOMHBIX

buoinorus kak Hayka.
Meronbl U3y4eHus KUBBIX
opranu3moB. HayuyHsie
METO/BbI U3yUYECHUS,

Meton
KIaccupuKanum
OpPTaHHU3MOB

TectupoBanue;




Ha3BaHUN OPraHU3MOB

MpUMEHsIEMbIE B OMOJIOTHH:
HaOJII0IeHUE, OIIMCAHHE,
SKCIIepUMEHT. ['unoresa,
MO/IeJIb, TEOPHUsl, UX 3HAUCHUE
U UCTOJIb30BaHUE B
MMOBCETHEBHOW KU3HH.
buonornueckue nayku. Posib
Ouonoruu B hopMupoBaHUH
€CTECTBEHHO-HAYYHOI
KapTUHBI MUPA

11 |IlonsTue 06 Kierounoe crpoenue [Tonsitue 06 TectupoBanue;
OpraHu3Me. OpPraHu3MOB KaK OpraHu3Me.
JlosiiepHbIe U sIepHbIE JI0KA3aTeNbCTBO UX POACTBA, | JlosaepHbie U siaepHbIe
OpTaHU3MBI eIMHCTBA KUBOW MPUPOABL. | opraHu3mbl. Kietku,
MHuoroo6pasue KJIeTOK. TKaHU, OPTaHBbI,
XpOMOCOMEI 1 T€HBI. CHCTEMBI OPTaHOB
KneTounsie u HEKIETOYHbBIE
¢dopMbl xxu3HU. Bupycel
12 | Kierka u e€ Kierounoe crpoenue [Tonsatue 06 YcTHbI# onpoc
oTkpeITHe. [{uTomorus OpPraHU3MOB KakK OpraHu3sMe.
— HayKa O KJIeTKe JIOKa3aTeIbCTBO UX POJCTBa, | JlosimepHble U saepHbIe
€IMHCTBA KUBOU MPHUPOALL. | opraHu3Mbl. Kietku,
MHuoroobpasue KIeToK. TKaHH, OPTaHbl,
XPpOMOCOMBI U T'€HBI. CUCTEMBI OPTaHOB
Knerounsie 1 HEKJIETOYHBIE
dbopMbl ku3HU. Bupycher
13 | Knerka — Kiterounoe crpoenue [Tonsitue 06 [IpakTrnueckas
HauMEHbIIIast eUHHUIIA OpPraHU3MOB KakK OpraHu3sMe. pabota
CTPOCHUS U JIOKa3aTeIbCTBO UX POJICTBa, | JlosimepHbIe U saepHbIe
KHU3HEIeATSIbHOCTH €IMHCTBA KUBOU MPHUPOALL. | opraHu3Mbl. Kiietku,
OpPraHHU3MOB. MHoroo0pasue KIETOK. TKaHU, OpTaHEbI,

CrtpoeHue KIeTKU 1oj
CBETOBBIM
MHUKPOCKOTIOM:
KJIeTOYHAas 000JI0UKa,
[IUTOILIIA3Ma, SIAPO.

XpOMOCOMBI U TE€HBI.
KnerouyHsle U HEKIJIETOUHBIE
dbopMbI ku3HU. Bupych

CHUCTCMBI OpPTaHOB




14

OIHOKJIETOYHEIE U
MHOTOKJICTOUYHBIC
opranusmsl. Kietku,
TKaHH, OpraHbl,
CHUCTEMBI OPTaHOB

Knerounoe crpoenue
OpraHU3MOB KakK
JI0Ka3aTeNbCTBO UX POJICTBA,
€AMHCTBA )KUBOU IIPUPOJIBI.
MHoroo0pasue KIeTOK.
XpOMOCOMBI U TE€HBI.
KieTounsle 1 HEKIETOYHBIE
¢dopmbl sxu3HU. Bupychr

[Tonsitue 06
OpraHu3Me.
JlosinepHbIe U siiepHbIE
opranu3msl. Kinetku,
TKaHH, OPTaHbl,
CHUCTEMBbI OPT'aHOB

VYcTHbIi onpoc

15

JKuzHenesTeIbHOCTh
OpPTraHHU3MOB.
OcobeHHOCTH
CTPOEHUS U MPOIIECCOB
KHU3HECATEIILHOCTH Y
pacTeHui, )KUBOTHBIX,
OakTepuii U TpUOOB

OIHOKJIETOYHEIE U
MHOT'OKJICTOYHBIC
OpraHU3MBI.
HacnenctBeHHOCTE B
W3MEHYHUBOCTE — CBOMCTBA
OpraHU3MOB.
HacnencrBennas u
HEHACJICICTBCHHAS

W3MEHUYHMBOCTL.PacTuTENLHEIC

TKaHU ¥ OpraHbl PaCTCHUM.
TkaHu, OpraHbl ¥ CUCTEMBI
OpraHoOB OpraHU3Ma
YeJI0BEKa, UX CTPOCHUE U
¢byukun. [Ipuémsl
BBIpAILIMBAHUA U
Pa3MHOKEHUs paCTEHUHN U
yXxoja 3a HUMH. Jlomalinue
MITULBI, TPUEMBI
BBIPAILMBAHUA U YXOJ4 3a
nrunamu. [Tpuémsr
BBIPAILIMBAHUA U YXOJ4 3a
JIOMAIIHUMHU
MJIEKOITUTAIOIIAMHU

[Ipoueccsl
KH3HEACATCILHOCTH
OpraHU3MOB.
Opranusm — euHOe
LIEeJI0E

TectupoBanue;
nabopaTopHas
pabora

16

CsoiicTBa
OpFaHI/I3MOBZ IIUTaHUEC,
IbIXaHHUe, BBIIEIICHHE,
JBHKECHHUE,
pa3MHOKCHHE,
pa3BUTHE,

OIHOKJIETOYHEIE U
MHOT'OKJIETOYHEIE
OpraHU3MBI.
HacnencTBeHHOCTE U
N3MEHUYNBOCTEL — CBOMCTBA
OpraHU3MOB.

[Ipoueccsl
KU3HEACATCIIBHOCTHN
OpraHU3MOB.
Opranusm — eTMHOE
nemnoe

TectupoBanue;




pa3IpakuMoCTh,
MPUCTIOCOOTICHHOCTb.
Opranuszm — eauHoe
Iesnoe

Hacnencreennas u
HEHACIICICTBCHHAS
N3MEHYHBOCTb.
PactutenbHbIC TKaHU U
oprassl pactenuil. TkaHu,
OpraHbl U CUCTEMbI OPTaHOB
OpraHu3mMa 4ejioBeKa, ux
CTpOEHHUE U (DYHKITHH.
[Ipuémpl BeipaliuBanus 1
Pa3MHOKEHUs paCTEHUHN U
yxoJ1a 3a HUMH. JlomaiiHue
MITULBL, TPUEMBI
BBIpAIIMBaHUs U yX0/a 3a
nrunamu. [Ipuémel
BBIpAIIUBaHUs U yX0/a 3a
JIOMaITHUMU

MJIEKOTIUTAIOIUMU
17 | Pa3znoobpasue bakrepun, ux crpoenue u Knaccudukanms TectupoBanue;
OpPraHU3MOB U UX KU3HEJEATENbHOCTh. Pob OpTaHU3MOB. naboparopHas
KJIaCCU(UKAIIHS OakTepuil B mpupoe, xku3Hu | OcobeHHOCTH pabora
(TakCOHBI B OMOJIOTHU: qyenoBeKa. Mepsl pacTeHul, )KUBOTHBIX,
LapCTBa, TUIIBI npodunakTuky 3a00eBaHul, | rpuOOB, JTUIIAHUKOB,
(oTHensr), KIacchl, BBI3bIBAEMBIX OaKTEpUSIMU OaxTepuii. Bupycer —
OTpsAIbI (MTOPSAKH), Knerounoe crpoenue HEKJIETOYHBIE (POPMBI
ceMeNCcTBa, poapl, OpPraHU3MOB KakK KU3HU
BUJIBI. baktepuu u JI0Ka3aTeNbCTBO UX POJICTBA,
BUPYCHI KaK (hOPMBI €IMHCTBA KUBOW MPUPOJIBI.
KU3HH. 3HAYCHUE MHuoroob6pasue KJIeToK.
OaxkTepuil U BUPYCOB B XPpOMOCOMBI U TE€HBI.
IpUPOJIE U IS KneTouHsie u HEKIETOUHbBIE
4eJI0BEKa dbopMbI ku3HU. Bupych
18 |IlousTHe o cpene OKoJorus, 3K0JIOTNYeCKUe [lonsTue o cpene YcTHBIl onpoc

obutanus. Boguas,
HA3eMHO-BO3IYIIIHAS,
MMOYBCHHA,
BHYTPHOpPTaHH3MEHHAs
cpenbl 0OUTaHusI.

(bakTopbl, UX BIHUSIHUE
Haopranusmsl. Cpena
oOuranus. [lonmynsanus kak
(dbopmacymiecTBOBaHMs BUIA
B IIpupoje. Bzaumoneiicreue

oburtanus. BogHas,
Ha3eMHO-BO3/IYIIIHAS,
MTOYBCHHAS,
BHYTPHUOpPTaHU3MEHHAs
Cpenbl 0OUTaHUS U UX




[IpencraButenu cpex
o0uTaHUA.
OcobenHocTu cpen
OOUTaHUs OPTaHU3MOB

MOMYJISIIIAIA Pa3HbIX BUJOB B
skocucteMe. Ce30HHBIC
SIBJICHUS B )KM3HU PACTCHHH.
Ce30HHEBIE SBJIEHHS B KU3HU
JKMBOTHBIX

XapaKTEePUCTHKA.
VY ci10BUA KU3HUA
OpraHU3MOB

19 |IlousTHe o cpene OKoJorus, 3K0JI0rn4ecKue [TonsTHe 0 cpene IInceMeHHBIM
obutanus. Bognas, (bakTOphl, UX BIUSHUE obutanus. BonHas, KOHTPOJIb ;
Ha3eMHO-BO3/1yIIIHAs, Haopranu3msel. Cpena Ha3eMHO-BO3/1yIlIHAS,

IIOYBEHHas, obutanus. [lonynsuus kak HOYBEHHAs,
BHYTPHOPTraHU3MEHHAs (dbopmacymecTBOBaHUS BHIAa | BHYTPHOpPTaHU3MEHHAs
cpeabl 0OUTaHus. B nipupoze. BzaumoneiictBue | cpeabl 0OMTaHUS U UX
[IpencraBurenu cpen MOIYJISIIUI Pa3HBIX BUJOB B | XapaKTEPUCTHKA.
oOuTaHus. skocucteme. Ce30HHbIE VYcioBus )KU3HU
OcobeHHoctu cpex SIBJICHUS B )KM3HH PACTEHHUHA. | OPTaHU3MOB
OOUTaHUsl OPraHU3MOB Ce30HHBIE SIBIICHUS B KH3HU

KUBOTHBIX

20 |IlousTue o cpene DKOJIOTHS, IKOJIOTHIECKUE [TonsTue o cpene TectupoBanue;
obutanus. Boanas, (bakTophl, UX BIUSHUE obutanus. Bonnas,
HA3eMHO-BO3/IyIIIHAS, Haopranu3msel. Cpena Ha3€MHO-BO3TyIITHAS,

MOYBEHHas, obutanus. [lonymnsuus kak MOYBEHHAs,
BHYTPHOPTaHU3MEHHAs (dbopmacymecTBOBaHUS BHIA | BHYTPHOpPTaHU3MEHHAs
cpeabl OOUTaHus. B nipupoze. BzaumoneiictBue | cpeapl OOMTaHUS U UX
[IpencraBurenu cpen TIOITYJISIIIAH Pa3HBIX BUJOB B | XapaKTEPUCTHKA.
oOuTaHus. skocucteme. Ce30HHbIE YcioBus )KU3HU
OcobenHoctu cpen SIBJICHUS B )KM3HU PACTEHUI. | OpraHU3MOB
OOUTaHUsI OPTaHU3MOB Ce30HHBIE SIBIICHUS B KU3HU

KUBOTHBIX

21 | IIpucnocoGnenus DKOJIOT s, SKOJIOTHYECKHE IIpucnocobnaeHHoCTh | YCTHBIN
OpPTaHU3MOB K cpeJie (baKTOpHI, UX BIUSHUE OpPTraHU3MOB K cpelie | ompoc;
oOuTaHus Haopranusmsl. Cpena obutaHus. BrisiBnenue | mabopaTtopHas

oburtanus. [lomymsius kak MPUCITOCOOTIECHUH pabora

dbopMacyIecTBOBaHMsI BIIa
B npupoje. Bzanmoeiicteue
MOMYJISIIIAIA Pa3HbIX BUOB B
skocucteMe. Ce30HHBIE
SIBIICHUS B )KU3HU PACTCHHM.

OpPraHUu3MOB K
YCIOBHSM Pa3HbBIX
cpen oOuTaHus




Ce30HHEBIC SBIICHHS B KU3HU
KHUBOTHBIX

22 | Ce30HHBIC U3MEHEHUS DKOJIOTHS, IKOJIOTUYECKUE [Ipucroco06aeHHOCTh | YCTHBIM OIpocC
B JKU3HHU OPTaHU3MOB (bakTOpbl, UX BIHUSHUC OpraHU3MOB K CpeJie ;
Haopranusmel. Cpena oOutanus. BrisaBnenue
oburanus. [lonynsanus kak MPUCIIOCOOTICHUI
¢dbopMacyiecTBOBaHMS BUAa | OPraHU3MOB K
B IIpupoJie. B3aumonencTBue | yCIOBHUSIM pa3HbIX
MOMYJISILIUK pa3HbIX BUJOB B | cpejl 0OOUTaHuUs
skocucreme. Ce30HHbIE
SIBJICHUS B )KM3HU PACTCHUM.
Ce30HHBIC SIBJICHUS B KU3HU
JKUBOTHBIX
23 | Iloustue o OxocucremHas opranuzamnus | [lonstue o IInceMeHHbIN
MIPUPOTHOM JKUBOU TIPUPOJIBI. IPUPOTHOM KOHTPOJIb
co0011IeCTBE. Dkocucrema, €€ OCHOBHBIE co0O011IeCTBeE.
B3anmocsssu KOMIIOHEHThI. CTpyKTypa [Ipuponssie n
OpraHu3MOB B sKocucTeMsl. [Iumessie HCKYCCTBEHHbIE
MIPUPOTHBIX CBSI3H B DKOCHCTEME. cOO0IIeCTBA.
coo01ecTBax B3aumoneiicteue nonynsauui | Bzanmocssizu
Pa3HBIX BUOB B DKOCHUCTEME. | OPraHU3MOB B
EcrecTBeHHas skocucTema IPUPOTHOM
(OuoreoreHos). CO0O011IeCTBE.
Arposkocucrema B3aumocss3u Mmexnay
(arporeHo3) Kak OpraHu3Mamu B
HCKYCCTBEHHOE COOOIIECTBO | HCKYCCTBEHHOM
OpraHU3MOB coo0IIeCTBe
24 | TIuieBbie CBSI3U B OkocucremHas opranuzanus | [lonstue o [TucbMeHHbIM
coo0ImIecTBax. KUBOW TIPUPOJIBI. MIPUPOTHOM KOHTPOJIb
[IuieBbie 3BeHbA, DxocucTema, €€ OCHOBHBIE COO0O0IIIeCTBeE.
[T U CeTH TTUTaHUS KOMITOHEHTHI. CTpyKTypa [Ipuponusie u
sKocucTeMsl. [Iumiessie HUCKYCCTBEHHBIE
CBSI3U B DKOCHUCTEME. COO00IIIeCTBA.
B3aumoneiicteue nonynauui | Bzaumocssizu

Pa3HBIX BUOOB B OSKOCHUCTEME.
EcrecTBeHHas ’3kocucTeMa

OpPraHHU3MOB B
MIPUPOJAHOM




(buoreo1eHo3).
ArposkocucreMa
(arporeHo3) Kak

COOOIIIECTBE.
B3anmocss3u Mexny
OpraHu3Mamu B

HCKYCCTBEHHOE COOOIIECTBO | HCKYCCTBEHHOM
OpraHU3MOB coo01iecTse
25 |IIpowusBoaureny, OxocuctemHas opranuzanus | [lousarue o YcTHbIi onpoc
MOTPEOUTENH U JKUBOU MPUPOIBL. IPUPOTHOM ;
pa3pyluTenu DKocucTema, €€ OCHOBHBIE COO0O0IIIeCTRBE.
OpPraHUYECKUX KOMIOHEHTHI. CTpyKTypa [Ipupoansie u
BEILIECTB B MPUPOIHBIX sKocucTeMsl. [IumieBsie HUCKYCCTBEHHBIC
cooob1ecTBax CBSI3H B 9KOCUCTEME. coo0111ecTBa.
Bsaumopeiictue nonynsauuid | Bzanmocssasu
pa3HbIX BUJOB B SKOCUCTEME. | OPTraHU3MOB B
EcrecTBenHas sxocucrema PUPOTHOM
(buoreoreHo3). COOOIIIECTBE.
Arposkocuctema B3aumocsszu mexay
(arporeHo3) Kak OpraHu3Mamu B
HUCKYCCTBEHHOE COOOIIECTBO | HCKYCCTBEHHOM
OpraHU3MOB coo0l1ecTse
26 | [Ipumepbl IpUPOTHBIX OkocucremHas opranuzauus | [lonstue o VYcTHbI onpoc
coo0miecTB (Jiec, mpy, JKUBOU TIPUPOJIBI. MIPUPOTHOM ;
03€epo u JIp.) Dkocucrema, €€ OCHOBHBIE COO0O0IIIeCTBeE.
KOMITOHEHTHI. CTpyKTypa [Ipuponusie u
sKocucTeMsl. [Iumessie HCKYCCTBEHHbIE
CBSI3U B DKOCHUCTEME. co00111eCTBa.
B3aumoneiicteue nonynsauui | Bzanmocssizu
Pa3HBIX BUOB B DKOCHUCTEME. | OPraHU3MOB B
EcrecTBeHHas skocucTema IPUPOTHOM
(OuoreoreHos). co0O011IeCTBE.
Arposkocucrema B3anmocss3u mexay
(arporeHo3) Kak OpraHu3Mamu B
HCKYCCTBEHHOE COOOIIECTBO | HCKYCCTBEHHOM
OpraHWU3MOB coo0IIeCTBe
27 | UckyccTBEeHHBIE OxocuctemHas opranuzanust | [lousarue o VYcTHbI onpoc
coo01miecTBa, ux KUBOU TIPUPOJIBI. MIPUPOTHOM ;
OTJINYUTEbHBIC DxocucTema, €€ OCHOBHBIE COO0O0IIIeCTBE.




MPU3HAKH OT
MIPUPOTHBIX
cooOmecTB. [IpuyrHbI
HEYCTOMYMBOCTH
HCKYCCTBEHHBIX
cooOmectB. Ponb
HCKYCCTBEHHBIX
COOOIILIECTB B KU3HU
yejgoBeKa

KOMIOHEHTHI. CTpyKTypa
9KOocUcCTeMBI. [Iumessle
CBSI3H B 9KOCUCTEME.
B3auMozeicTBre NOnmysanui
pa3HbIX BUIOB B SKOCUCTEME.
EcrecTBeHHas skocucrema
(buoreoreHo3).
ArposkocucreMa
(arporeHo3) Kak
HCKYCCTBEHHOE COOOIIECTBO
OpraHU3MOB

[Tpuponnsie n
HCKYCCTBEHHBIC
CO00IIIeCTBA.
BzauMmocss3u
OpraHU3MOB B
MIPUPOTHOM
COOOIIIECTBE.
B3anmocss3u Mexny
OpraHu3MamMu B
HCKYCCTBEHHOM
CO00I1IeCTBE
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[IpupoaHbie 30HBI
3eMiu, uX oOuTaTeNu.
diopa u payHa
IIPUPOJHBIX 30H

buocdepa — riobanbHas
skocucreMa. B.1.
Bepnaackuit —
OCHOBOITOJIOKHUK YYCHUS O
ouocdepe. CtpykTypa
ounocdepsl.
Pacnpoctpanenue u poiib
YKUBOT'O BEIIIECTBA B
ouocdepe. 3HaUCHUE OXPAHBI
ouocdepsl s COXpaHEeHUs
JKU3HH Ha 3eMIie.
buonornyeckoe
pasHooOpa3ue Kak OCHOBA
ycToifunBocTu Ouochepsl.
CoBpeMeHHbIE
HKOJIOTMYECKHE TTPOOIIEMBI,
WX BJIMSTHUE HAa COOCTBEHHYIO
KHU3Hb U KHU3Hb
OKPYKaIOIIMX JIFOAEH.
[TocneacTBust NEATENHHOCTH
YeJIOBEKa B IKOCHCTEMAaX

[IpupoHbIe 30HBI
3emun. @nopa u
(ayHa pUpPOIHBIX
30H. Jlanamad e
IPUPOJIHBIC U
KYJIbTYPHBIE

IIucebMeHHBIH
KOHTPOJIb ;
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Jlannmadsr:
IIPUPOJIHBIE U
KYJIbTYpPHBIE.

buocdepa — rmobanpHas
akocucrema. B.1.
BepHuanckwuit —
OCHOBOTIOJIO’)KHUK YYCHUS O

ouocdepe. CTpykTypa

[IpupoHbIE 30HEBI
3emuu. @nopa u
(hayHa mpupOTHBIX
30H. JlanamadTer
MIPUPOJAHBIE U

YcTHBII onpoc




onocdepsr.
Pacnipoctpanenue u posb
JKUBOTO BEILIECTBA B
ouocdepe. 3HaUCHUE OXPAHBI
ourocdepsl 111 COXpaHESHUS
JKU3HU Ha 3eMIIe.
buonornueckoe
pasHooOpa3ue Kak OCHOBA
YCTOMYHUBOCTU OHOCHEPHI.
CoBpeMeHHbIe
HKOJIOTMYECKHE TPOOIIEMBI,
WX BIIMSHUE Ha COOCTBCHHYIO
JKU3HDb U KU3Hb
OKPYKaIOIIMX JIFOAEH.
[TocneacTBust 1EATENBHOCTH
YeJI0BEKa B IKOCHUCTEMAX

KYJIbTYpHbIE
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W3meneHus B npupoze
B CBSI3U C Pa3BUTHEM
CEJIbCKOTO XO35IICTBA,
MIPOU3BOJICTBA U
POCTOM YUCIEHHOCTH
HaceJIeHUs

buocdepa — rmobdanpHas
skocuctema. B.1.
Bepnaackwuii —
OCHOBOTIOJIO’KHUK YYCHUS O
ouocdepe. CTpykTypa
ounocdepsl.
Pacnipoctpanenue u posb
JKUBOTO BEIIIECTBA B
ouocdepe. 3HaUCHUE OXPAHBI
ourocdepsl 111 COXpaHESHUS
JKU3HU Ha 3eMJIe.
buonornueckoe
pa3zHooOpasue Kak OCHOBA
YCTOHYMBOCTU OHOCGEPHI.
CoBpeMeHHbIE
HKOJIOTMYECKHE TPOOIIEMBI,
WX BIIMSIHUE Ha COOCTBEHHYIO
KHU3Hb U )KU3Hb
OKPYXKaIOIIKX JIFOAEH.
ITocaencTBUsA NEITEILHOCTH
YeNoBeKa B IKOCHCTEMax

Yenosek — yacThb
JKUBOU ITPUPOJBL.
XO03s11ICTBEHHAs
JeSATEIbHOCTh
YeJI0BEKA B KUBOU
npupoae. Oxpana
JKUBOU IIPUPOLBI

YcTHbI onpoc




DKOCHUCTEMHAas OpraHu3anus
JKUBOU IIPUPOLBL.
Okocucrema, €€ OCHOBHBIE
KOMITIOHEHTHI. CTpyKTypa
sKocucTeMsbl. [IuieBpie
CBSI3U B SKOCHUCTEME.
B3aumoneiictBue nomynsmui
Pa3HBIX BUOB B IKOCUCTEME.
EctectBennas skocuctema
(buoreoreHo3).
Arposkocucrema
(arporieH03) Kak
HCKYCCTBEHHOE COOOIIECTBO
OpraHU3MOB
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Bnusuue yenoBeka Ha

KHUBYIO IIPUPOTY C
XO0JIOM HCTOPHH.
I'noGanbHBIC
9KOJIOTHYECKHE
POOIIEMBI

buocdepa — rmobdanpHas
skocucrtema. B.1.
Bepnaackwuii —
OCHOBOTIOJIO’)KHUK YYCHUS O
6uocdepe. CtpykTypa
ouocdepsl.
PacnipocTpanenue u poib
JKUBOTO BEIIIECTBA B
ouocdepe. 3HauUeHUE OXPAHBI
orocdepsl 111 COXpaHESHUS
JKU3HU Ha 3eMJIe.
buonorunyeckoe
pa3zHooOpasue Kak OCHOBA
YCTOHYMBOCTU OHOCGEPBHI.
CoBpeMeHHbIE
HKOJIOTMYECKHE TTPOOIIEMBI,
WX BIIMSHUE Ha COOCTBEHHYIO
KHU3Hb U )KU3Hb
OKPYXKaIOIIMX JIFOAEH.
ITocaencTBUSA NEITEILHOCTH
YeNoBeKa B IKOCHCTEMAaxX

Yenosek — yacThb
JKUBOU ITPUPOJBL.
XO03s511ICTBEHHAs
JeSATEIbHOCTh
YeJI0BEKA B KUBOU
npupoze. Oxpana
JKUBOU IIPUPOLBI

[IpakTnueckas
pabora
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3arpsi3HeHue

BO3YIIHOW U BOAHOMN

VYkaxxute 4yacel

VYkaxurte yacol

VYkaxure
naTy

buocdepa — rinobanbHas
skocucremMa. B.M.

Yenosek — 4acTh
JKUBOU IIPUPOJBL.

YcTHBII onpoc




00o0JyI0ueK 3eMiu,
HOTepI/I I104YB, UX
MPEIOTBPALICHHE

Bepnaackwuii —
OCHOBOTIOJIO’KHUK YYEHUS O
ounochepe. CTpykTypa
ouocdepsl.
Pacnipoctpanenue u posib
JKUBOTO BEIIIECTBA B
ounocdepe. 3HaUeHHE OXPAHBI
ouocdepsl sl COXpaHCHUS
JKU3HU Ha 3eMJIe.
buonornueckoe
pa3zHooOpasue Kak OCHOBA
yCTOMUUBOCTH Onochepsl.
CoBpeMeHHbIE
HKOJIOTHYECKHUE TTPOOIIEMBI,
UX BIIMSHUE Ha COOCTBEHHYIO
JKU3HB U KHU3Hb
OKPYKAIOIINX JIFOJICH.
[TocnencTBust AeATEIBHOCTH
YeIIOBEKa B IKOCHCTEMAaX

Xo3siicTBeHHAs
JIeSITCIIbHOCTD
YyeJIoBeKa B JKUBOU
npupoae. Oxpana
YKUBOU TIPUPOIBI
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Ilytn coxpanenus
OMOJIOTUYECKOTO
pazHo0Opa3usi.
Oxpansiemble
TEPPUTOPHUU
(3amoBeIHUKH,
3aKa3HHKH,

HallMOHAJIbHBIC ITAPKH,
MaMSATHUKU TIPUPOJIbI)

buocdepa — rinobabHas
akocucrema. B.1.
Bepnaackuii —
OCHOBOTIOJIO’KHUK YYEHUS O
ouocgepe. Ctpykrypa
ouochepsl.
Pacnpoctpanenue u poiib
JKUBOTO BEIIIECTBA B
ouocdepe. 3HaUeHNE OXPAHBI
ouocdepsl A COXpaHEeHUs
KU3HU Ha 3eMJie.
buonornyeckoe
pa3HooOpa3ue Kak OCHOBA
ycToiuuBocTH Onochepsl.
CoBpeMeHHbIC
HKOJIOTHUYECKHE TIPOOIIEMBI,
WX BJIMSHUE HA COOCTBEHHYIO
JKU3HD U KU3Hb

Yenosek — yacTh
JKUBOU IIPUPOJBI.
XO03511ICTBEHHAs
JeATEIbHOCTD
YeJI0BEKa B KUBOU
npupone. Oxpana
JKUBOU ITPUPOJBI

YcTHBII onpoc




OKPYKaIOIIMX JIFOACH.
HOCJIGIICTBI/IH ACATCIIBHOCTHU
YeJIOBEKA B DKOCUCTEMAX
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Kpacnas xnura PO.
Oco3HaHue XU3HU KaK
BEJIIUKOU IICHHOCTU

buocdepa — rimobanpHas
skocucreMa. B.1.
Bepnanckuit —
OCHOBOITOJIOKHUK YYCHUS O
ouocdepe. CTpykrypa
ounocdepsr.
PacnipocTpanenue u posb
YKUBOT'O BEIIIECTBA B
ouocdepe. 3HaUCHUE OXPAHBI
Oourocdepsl 111 COXpaHCHUS
JKU3HH Ha 3eMIie.
buonorunyeckoe
pasHooOpa3ue Kak OCHOBA
yCTOHYMBOCTH OUOCHEPHI.
CoBpeMeHHbIE
9KOJIOTHYECKUE MPOOIIEMBI,
WX BIIMSHUE Ha COOCTBCHHYIO
JKU3HD U KU3Hb
OKPYKaIOIIMX JIFOAEH.
[TocneacTBust NeATENHHOCTH
YeJIOBEKa B IKOCHCTEMAaX

YenoBek — yactb
YKUBOU TIPUPO/IBI.
XO035iCTBEHHAS
JeATEIbHOCTh
YeJI0BEKa B KUBOU
npupozae. Oxpana
JKUBOU IIPUPOLBI

YceTHBIT onpoc

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

Bribepure yueOHbIE MaTepHAaIbI
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

BBenurte manHbIe
MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
BBenurte manabIe




