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1. IlosicHuTEIBHAS 3aNIMCKA

PaGouass mporpamma y4yeOHOro kKypca Ouonoruu 5-9 Kiacca cOCTaBlieHa Ha OCHOBE
nporpaMmsel o Ouosoruu anst 5-9 xiaccoB aBropa: CusornazoB B. U. buonorus. Paboune
nporpammel. [Ipenmernas nuaus yueOHnkoB Cuornazoa B. M. 5—9 kmaccel: yue6. mocodue
st obmeoOpazosar. opranmszammii / B. WM. CuBornmazoB. — M.: Ilpocsemenue, 2019r. u
COOTBETCTBYET  mojokeHusiM  DelnepaqbHOr0  TOCYJApCTBEHHOTO  00pa3oBaTENIbHOTO
CTaHJapTa OCHOBHOTO O0IIEro oOpa3oBaHMs, B TOM YHUCIE TPEOOBAHUSAM K pe3yjbTaTam
OCBOEHHUSI OCHOBHOH 00pa30BaTeIbHOM MpOrpaMMbl, (pyHIAMEHTATBbHOMY SAPY COAEpKAHUS
obmiero obOpazoBanus, [IpumepHoii mporpamme mo Ouonoruu. IIporpamma oTpaxaer wuueu
u nonoxeHuss KoHuenmuu JgyXOBHO - HPABCTBEHHOTO Pa3BUTHUS M BOCHUTAHMS JIMYHOCTU
rpaxnannaa Poccun, IIporpamMmel (hopMupoBaHus YHUBEPCAIBbHBIX Y4eOHBIX AeiicTBuil (YY),
COCTaBIISIFOLIMX OCHOBY JJISi CaMOPAa3BUTHS U HENPEPBIBHOIO  OOpa30BaHUSA,  BBIPAOOTKU
KOMMYHHUKaTUBHBIX KayecTB, L[EJIOCTHOCTHU OO0IIEKYIBTYpPHOTO, JUYHOCTHOTO M
MO3HABATEIILHOTO PA3BUTHS YUAIUXCSL.

Cucrema ypoKOB COpPUEHTHUPOBaHA HE CTOJBKO Ha Ieperady FOTOBBIX 3HAHWM, CKOJIBKO
Ha (GOpMUPOBAHHE AKTUBHOW JIMYHOCTH, MOTHUBHPOBAHHOMW K caMooOpa3oBanui. Ocoboe
BHUMAaHUE YJEISAETCSl IO3HABATEIbHOM aKTUBHOCTH yYalllUXCs, Pa3BUTUE TBOPUYECKUX YMEHUH,
HAyYHOTO MUPOBO33PEHUS, TYMAaHHOCTHU, IKOJIOTUYECKON KYJIbTYPBHI.

[IpyHuunsl oTOOpPa OCHOBHOTO M JIOTIOJIHUTENBHOIO  COJIEP)KAaHUSl CBSA3aHBl C
MIPEEMCTBEHHOCTBIO 1Iele OoOpa3oBaHMsl Ha pPA3IMYHBIX YpPOBHSAX OOydYeHHUs, JIOTUKOMN
BHYTPUIIPEIMETHBIX CBSI3€H, C BO3PACTHBIMU OCOOEHHOCTSIMU pa3BUTHs yuamuxcs. CoaepkaHue
Kypca HampaBlieHO Ha oOecrnedyeHHe HMOLMOHAIBHO-IICHHOCTHOTO TMMOHMMAHUS BBICOKOU
3HAYMMOCTH KH3HH, [IEHHOCTH 3HAHMS O CBOCOOpAa3ny IAPCTB KUBOTHBIX, PACTEHHIA, TPHOOB U
OakTepuii B cicTeMe OMOOTHYECKUX 3HAHUM, Ha (popMHUpOBaHUE HAYYHOU KapTUHBI MHpPA, a TaK
e Ha (OopMHUpOBaHUE CIIOCOOHOCTH HCIIONB30BaTh NMPHOOPETEHHBIC 3HAHUS B MPAKTHYECKOU
JESATEIIBHOCTH.

Pabouas nporpamma yueOGHOro mpeamera «buojorus» C  HUCIOIB30BaHHEM
oOopynoBanust U HHPpacTpykTypsl LlenTpa «Touka pocTa» MO3BOJISET pacIIUPsTh COAEpKaHUE
IIKOJIbHOTO €CTEeCTBEHHO-HAyYyHOro 0O0pa30BaHUs, IOBBIIIATh I[103HABATEIbHYIO AKTHBHOCTh
yyalluxcs, pa3BUBAaTh COLHUAIBHO 3HAUYMMBblEe HHTEPECHl U IOTPEOHOCTH, OPraHU30BbLIBATH
paboTy ¢ yyaliMMHCS C TOBBIIIEHHBIMU 00pa3oBaTelbHBIMU NOTpeOHOCTSIMU. [IpoekTupoBanue
paboueil mporpaMMbl B YCIOBHUSIX JeSATENbHOCTH «TOYKM pOCTa» BBICTPAaUBACTCA C Y4ETOM
CMEIIEHHs aKIeHTa ¢ (OpPMaNbHBIX JJIEMEHTOB JESITEIbHOCTH Ha IMpoleccyaabHbIe
COCTaBIJIAIOLIME, 4YTO TMO3BOJIsAeT Oosee 3((EeKTUBHO BBIBIATH M KOPPEKTHPOBATH
oOpa3oBaTeibHbIe 1e(ULIUTHI YUaIUXCS.

JlnarHoCTUpOBaHKWE PE3yJIbTATOB IPEAIOJIAracTCs 4Yepe3 HCIOJIb30BAHUE YPOYHOIO U
TEMaTHYECKOIO0 TECTHUPOBAHUS, BBINOJIHEHUE WHIUBUAYAIbHBIX M TBOPUECKUX 3aJaHUM,
npoBesieHue 1a00paTOPHBIX PadOT, SKCKYPCHUH, 3alIUTHI IIPOEKTOB.

CpenctBamu peanmsainuu pabodeit mporpammbl siBisitoTcss YMK CuBornazos B.U,
MaTepHalbHO-TeXHHUecKoe obopynoBanue Llentpa «Touka poctay, NUIAKTHUECKUH MaTepual
1o OMOJIOTHUH.

JIOCTIKEHHIO — pe3ylbTaToB  OOyueHHMsl  ydamuxcs CHocoOCTBYeT — IpUMEHEHHe
JESTEJIbHOCTHOTO TOJX0/a, KOTOPBbIM peaqu3yeTrcss depe3 MHCIoIb30oBaHue 3(PPEKTUBHBIX
NEearorMYeckuX TEXHOJNOTHH  (TEXHOJIOTMH JIMYHOCTHO OPHEHTUPOBAHHOTO  OOy4YeHHMH,
pa3BUBAIOIIETO OOYYEHMs, TEXHOJOTHUU PAa3BUTUS KPUTHUYECKOTO MBIIIJICHUS, MPOEKTHON
texnonorun, WKT, 3noposbecOeperatonux). Ilpenmonaraercs HCMIoNb30BaHUE METOIOB
oOydeHus, TrAe BeAyledl sBISETCS CaMOCTOSTENbHAs IO3HABaTeNbHAsl JIEATEIbHOCTh
o0yyaromuxcs: MpoOJIEeMHBIN, HCCIeN0BATEIbCKUI, MPOrpaMMHPOBAHHBIA, OOBSCHUTEIBHO-
WJUTIOCTPATUBHBIH.

Pabouas mporpamma peanusyercs Ha ocHoBe YMK co3maHHOrO moj pyKOBOICTBOM
Cusornazosa B. 1.



1. buonorus. 5 xmacc: yue0. s obmeobpa3oBat. yupexaenuii / CuBornazos B. U
[TnemakoB A. A.— M. : [Ipocsemenue, 2019.

2. buonorus. 6 kmacc: yueb. mis obmieoOpaszosar. yupexaenuit / CuBornazos B. U
[TnemakoB A. A.— M. : [Ipocsemenue, 2019.

3. buonorus. 7 kmacc: yde0. mns obmeoOpa3oBar. yupexaenuii /| CuBornazos B. U,
CapsiueBa H. 1O., Kamenckuit A. A. — M.: [Ipocsemenue, 2019.

4. buonorus. 8 xinacc: y4eb. mis obmeodpaszoBar. yupexaenuit / Cusornazos B. U
Kamenckuii A. A., CapprueBa H. FO. — M. : [Ipocseuienune, 2019.

5. buonorus. 9 kmacc: yue0. s obmeobpazosat. yupexacnuii /| CuBornazos B. U
Kamenckuii A. A., Kacniepckas E.K., I'abpuensu O.C.— M. : [Ipocsemenue, 2019.

Y4eOHuKkH CcOOTBETCTBYIOT {DenepanbHOMY TOCYJapCTBEHHOMY 00Opa30BaTEIbHOMY
cranaapty. PekomennoBansl MunuctepcTBoM npocBenienusi Poccuiickoit @eaepanuu.

[IporpamMma pazpaboraHa B cOOTBeTCTBHH ¢ Yy4eOHBIM MmianoM MAOY COII Ne 1 .
CoicepTh AJi1 YpOBHS OCHOBHOTO OOIIEro oOpa3oBaHMsI C HCIIOJIB30BAHMEM COBPEMEHHOTO
000pyI0OBaHUs IIEHTPAa €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKON HampaBieHHocTH «Touka
pocra». Ha 0aze mentpa «Touka pocra» oOecreunBaeTcs peanusanus o0pa3zoBaTeNbHBIX
[IPOrpaMM €CTECTBEHHOHAYYHON M TEXHOJOIMYECKON HaIlpaBI€HHOCTEH, pa3paboTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMHU 3aKOHOAATENbCTBA B cdepe oOpa3oBaHUS U C Y4ETOM
pexomenpauuii denepanpHoro omeparopa yuebHoro mpenmera «buosorus». Mcnonb3oBanue
o0opynoBanus neHTpa «Touka poctay npu peaan3anuu JaHHON pabodeil mporpaMmbl O3BOJISET
CO3/aTh YCJIOBUS:

* UTsl paCIIUPEHUS COACPIKAHUS MIKOIHHOIO OMOJIOTHYeCKOro 00pa3oBaHus;

* JUId TOBBIIIEHMS] IO3HABATEJIIbHONM aKTMBHOCTH OOYYalOIIMXCS B €CTECTBEHHOHAYYHOU
obnacry;

e JUISI pa3BUTHS JIMYHOCTH peOEHKAa B TpoIriecce OOy4YeHHsI OMOJIOTHH, €ro CIOCOOHOCTEH,
(GbopMUPOBAHUS U YIOBIETBOPEHUSI COIIMAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* U1t pabOTHI C OTAPEHHBIMU IIKOJBHUKAMU, OPTaHU3AIMN WX PA3BUTHS B PA3THMYHBIX 00JACTIX
00pa3oBaTeNbHON, TBOPUECKON AEATEIbHOCTH.

[Tpumensist 1dpoBbie J1abOpaTOPUU Ha ypoKax OMOJOTMM, YYalUeCcs CMOTYT BBIIOJIHUTH
MHO>KECTBO JTAOOPATOPHBIX pabOT M IKCIIEPUMEHTOB M0 nporpamme buonorus.

Henn Owuonormueckoro o0pa3oBaHHS B OCHOBHOM IIKOJIE€ (OPMYIUPYIOTCS Ha
HECKOJIbKUX YPOBHSIX: I100AIbHOM, METapeIMETHOM, JHUYHOCTHOM U MPEAMETHOM, Ha YPOBHE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHUS COJEpPKAaHUS MPEIMETHBIX MporpaMM. I'obanbHble 1eau
OHOJOTHYEeCKOr0 00pa3oBaHUs SBJISIOTCA OOUIMMH 11 OCHOBHOW M CTapuiel IMIKOJBl U
OTIPEAEIAI0TCS COLUAIbHBIMU TPEOOBAHUSAMH, B TOM UHCIIE U3MEHEHUEM COLIMAIbHOM CUTYyalluu
pa3BUTHUA — POCTOM HWH(MOPMALMOHHBIX IEPErpy30K, M3MEHEHHEM XapakTepa U CHOcOoO0B
OOLIEHUs] M COLMAIbHBIX B3aUMOJEHCTBUN (00BEMBI M CHOCOOBI MOJIydyeHUs HH(OpMaLUU
BBI3BIBAIOT OMNpEIENEHHbBIE OCOOCHHOCTU PA3BUTUS COBPEMEHHBIX MOJpocTkoB). Hambonee
MPOAYKTHBHBIMH, C TOYKH 3PCHHS pEHMICHHS 3a7a4 Pa3BUTHS TOJIPOCTKA, SBIAETCS
colMoMopanbHas W HWHTEUIEKTyallbHas B3pociocTh. [lomMumo 23TOro, mIoOanbHbBIE IIENU
dopMupyroTcs € y4€TOM pacCMOTPEHHS] OHMOJOTMYECKOro O0pa30BaHMsSI KaK KOMIIOHEHTa
cUcTeMbl O00pa30BaHUS B 1IEJOM, MO3TOMY OHH SIBIISIIOTCS HanOojee OOIMIMMU M COLMAIBHO
3HAYUMBIMH.

C yu€roM BBIIICHA3BAHHBIX IMOAXOI0B TJIO0AJBHBIMH LEJAMH OHOJOTHYECKOTO
00pa3oBaHUs SBISIOTCS:

econMaIM3anus o00y4aeMbIX — BXOXKJIEHHE B MHUDP KYJIbTYpbl U COIHMAIBHBIX
OTHOLIEHUH, 00ecreunBaroIas BKIIOUEHNE yJallluXcs B Ty UM UHYIO TPYIITY WU OOIIHOCTh —
HOCHUTENS €€ HOPM, LIEHHOCTEH, OpUEHTAlNil, OCBANBAEMBIX B IPOIIECCE 3HAKOMCTBA C MHPOM
KUBOU TIPUPOBL;

*npuo0IIeHNe K [TO3HABATEJIILHOM KYJIbType KaK CHUCTEME IO3HABATEIbHBIX (HAayYHBIX)
IIEHHOCTEHN, HAKOTUICHHBIX 00IIeCTBOM B c(hepe OMOJIOTHUECKOM HAYKH.

ITomumo 3TOTO, OMOTIOrHUECKOE 00pa30BaHUE MTPU3BAHO 00ECIICUUTH!



*OPHEHTALMIO B CHUCTEME MOPAJIBHBIX HOPM M ILICHHOCTEW: NpPU3HAHUE HAUBBICIICH
IIEHHOCTBIO JKHU3Hb M 370POBBE YeJIOBEKa; (POPMHPOBAHHME IIEHHOCTHOTO OTHOIIEHUS K YKUBOU
IPUPO/IE;

*pa3BUTHE TI03HABATEIHLHBIX MOTHBOB, HANPABJIECHHBIX Ha IMOJTYYEHUE 3HAHUU O JKMBOU
HpI/IpOI[e; IIO3HABAaTCJIbHBIX Ka4YCCTB JIMYHOCTHU, CBA3aHHBIX C OBJIaACHHUCM MCTOAdaMU I/I3yT-I€HI/I$I
IPUPOIEI, POPMUPOBAHUEM MHTEIUICKTYATbHBIX U MMPAKTHUYECKUX YMEHUI;

*0oBJIaJICHHE KJII0YEBBIMHU KOMIIETEHTHOCTSIMU y4eOHO-TI03HABATEIbHOM,
WH(pOPMAIMOHHOM, [IEHHOCTHO-CMBICIIOBOM, KOMMYHHKAaTHBHOM;

*(popMupoBaHHe y 00yUaAIOIIUXCS [T03HABATEIILHON KYJIbTYpPbI, OCBABAEMOH B IIpoIIecCe
MO3HABATEIIBHON JIEATEILHOCTH, M 3CTETHYECKOM KYJIb TYphl KaK CIIOCOOHOCTH SMOIMOHAIBHO-
[IEHHOCTHOTO OTHOIICHUS K 00bEKTaM >KUBOU MPUPOIBI.

3agaun:

. dbopMupoBaHHE y  IMIKOJHHUKOB  €CTECTBEHHOHAYYHOT'O  MHPOBO33PCHUS,
OCHOBaHHOTO HAa TOHMMAaHUHU B3aMMOCBS3H JJICMEHTOB KHUBOW M HEXXUBOH MPUPOJIBI, OCOZHAHUU
YeJI0BEKa KAaK YaCTH NPUPOJIBI, IPOAYKTA 3BOJIOLMH )KUBOU IIPUPOJIBI;

° dbopMupoBaHHE Yy WIKOJBHHUKOB HKOJIOIMYECKOTO MBIIICHUS ¥ HaBBIKOB
3M0poBOr0 o0pa3a >KU3HM HAa OCHOBE YMEIOTO BIAACHHUS CIOCOOAMHM CaMOOpraHH3alUuU
KUBHEACATCIIBHOCTH,

o npuoOpeTeHnue  MIKOJPHUKAMU  OMBbITa  PAa3HOOOPA3HOW  MPAKTUYECKOM
JESITEIbHOCTH, OTBITA MTO3HAHUS U CAMOIIO3HAHUS B TIPOIIECCE U3YUCHHS OKPYKAIOIIEr0 MUPA;
. BOCIIUTAHUE TPAXKIAHCKOM OTBETCTBEHHOCTHM U TMPABOBOIO CaMOCO3HAHUS,

CaMOCTOSITCILHOCTH W WHHIIMATUBHOCTH YYalIUXCS 4Yepe3 BKIIOUCHHUE WX B IO3UTHUBHYIO
CO3UAATEIIHbHYIO SKOJIOTHUECKYIO ACSITENbHOCTD;

CO3/IaHHME YCJIIOBUW JUII BO3MOXXHOCTH OCO3HAHHOTO BBIOOpa WHAWBHUIYAILHON
0o0pa3oBaTeNbHOIl  TPAEKTOpUH, CHOCOOCTBYIOUIEH mMocienymmeMy HpodhecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C HWHIUBUAYAIBHBIMH HWHTEpecaMu peOCeHKa U
notpebHOCTIMU  pernoHa. OcBoeHHME 3HAaHUM O OJKUBOM TMpUpoAEe H TPUCYIIUX e
3aKOHOMEPHOCTSIX; CTPOSHUH, IKU3HEACIATCILHOCTH U CPeIoo0pa3yroled poiM  KUBBIX
OpraHu3MOB (pacTeHUi); O poNU OHOJOTHYECKOW HAyKH B MPAKTHUECKON NeATeIbHOCTH;
METOJIaX IMO3HAHUS YKHUBOW TIPUPOIBI

DYHKYUOHATILHO-YETOCIHBIN NOOX00 K AeleHUaM dcuzHu. JKU3Hb — CBOWCTBO II€NIOTO0, a
He ero yacredl. [loaTomMy B mporpammax 5-9 kiaccoB cTpoeHue M (QYHKIMH OPraHU3MOB
paccMaTpUBaIOTCS HE OTJENBHO 10 OpraHaM M CHCTEMaM OpraHoOB, a B BUJE IIEJIOCTHBIX TIAHOB
ctpoeHusi. OcoOCHHOE BHHMAHHE TIPU ITOM YACHSETCS POJIM KaXJIOH YacTH OpraHu3Ma B
GyHKIIMOHUpOBaHUM 11e7oro. WelHBIM CTep’KHEM TporpaMMbl  8-TOo  Kilacca SIBISIETCS
PAacCMOTPEHHE POJIM OCHOBHBIX (DYHKIIMOHATBHBIX CHUCTEM B IMOJJEPKAHUM TOMEOcTasa |
MOCTOSTHCTBA BHYTPEHHEH cpespl oprannzMa. OCHOBHOM Ujeel mporpamMmbl 9-To Kiacca CIyKUT
pPEryJIAus KU3HEHHBIX IPOIECCOB KaK OCHOBA YCTOWYWUBOTO CYIIECTBOBAHUS M Pa3BHUTHSA,
MOKAa3aHHAas Ha BCEX YPOBHIX OpraHU3aIlUH KUBOTO.

Hcmopuueckuti nooxoo k saenenusm dwcuzvu. OCOOEHHOCTh JAHHOTO Kypca OMOJOTHH
COCTOMT B TOM, YTO HCTOPUYECKOE BO33pEHHE Ha MPHUPOAY MPOBOAMTCS C CaMOro Hadyala
U3YYEHHUs MpelMeTa B OCHOBHOWM cpenHed Imkoie. B mporpamme 5—7-ro KiaccoB mMmokaszaHa
UCTOpPUYECKAsl CBsI3b IUIAHOB CTPOCHHS M JKU3HEHHBIX ITMKJIOB BAKHEHIIMX TPYII KUBBIX
opraHu3MoB. B mporpamme 8-ro Kiacca MOKa3aHO HCTOPUYECKOE CTAHOBJIICHWE OCHOBHBIX
CTPYKTYp ¥ GYHKIUH YelIoBEYeCKOro Tena. B 9-M kiacce WMCTOpHYECKHUN TMOAXOJ
MOCJICIOBATEIPHO MPOBEICH HE TOJBKO B IBOJIIOIMOHHBIX, HO M B JKOJOTHYCCKHX pa3jeliax
Kypca.

Oxocucmemmuulil no0xod. buonorndeckoe 00pazoBaHue B CPEAHEH IIKOJIE JOJDKHO OBITH,
OKOJIOTMYECKA OpPUCHTUPOBAHHBIM Ha pEIICHHE TMPAKTUYSCKUX 3a/ad, CTOSIMIMX Mepen
YeJIOBEUCCTBOM.

Dopmbl, nepuoOUUHOCMb U  HOPAOOK  MEKYUe20  KOHMPONA  ycneeaemocmu
RPOMENHCYMOUHOU AMmMeCmayuu 00y4aroujuxca:



e Tekymmii KOHTPOJIb YCTIIEBAEMOCTH OOYYaIOIIUXCSI TPOBOAUTCS B TEUEHHE Y4eOHOTO
nepuoia (4eTBEPTH):

e KoHTponb ycTHOro OTBeTa OOYYAIOLIMXCS OCYLIECTBISETCS BBIOOPOYHO HA KaXIIOM
YPOKe;

e KoHTposb caMOCTOSITETbHON pabOThl 00YJAFOIIUXCS OCYIIECTBISETCS HA KAXKJIOM YPOKE;

e KoHTponb W OIICHKAa BBINOJHEHHUS TPAKTHYECKOW WM Ja0OpaTOpHOH pPabOThI
OCYILIECTBIISICTCS B TEUCHUE U3YUYCHUS TEM U Pa3/IeIIOB.

2. O0masi XapakTepuCTHKA Y4eOHOro npeamMera

Kypc Ouosorum Ha CTyleHM OCHOBHOIO o0OLIero o0pa3oBaHMsA HaIpaBiIeH Ha
¢dopMHpOBaHHE Yy IIKOJBHUKOB NPEACTABICHUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSX IKHBOMH
OpUPOBI, O €€ MHOr0OOpa3uu U HBOJIOLMHM, YEJIOBEKEe Kak OumoconuaabHoOM cymiectBe. OTOop
COJIep’KaHusl MPOBENEH C YYETOM KYJIbTYPOJIOIMUECKOIO M0/IX0/1a, B COOTBETCTBUU C KOTOPHIM
ydaliuecsi JOJDKHBI OCBOMTH COJEp)KaHue, 3HAauuMoe s (HOpMUpPOBaHMS IO3HABATEJBHOM,
HPABCTBEHHOM M 3CTETMYECKOM KYJIbTYPBl, COXpPAHEHUS OKpY’Karollel cpeabl U COOCTBEHHOI'O
3JI0pOBbBS, 1JIs1 IOBCEITHEBHOM KU3HU U IPAKTHUYECKOM EATENBHOCTH.

buonorus kak yueOHas IUCUUIUIMHA IpeaMeTHOW obnactu «EcrecTBeHHOHay4yHbIE
HpeaMEThD» 00ecreunBaeT:

- (opmupoBaHuE cHUCTEMBbl OMOJOTMYECKMX 3HAHUM KaK KOMIIOHEHTA ILIEJIOCTHOCTH Hay4yHOU
KapThl MUDA;

- OBJIaJICHUE HAYYHBIM IIOJIXOJIOM K PEILICHUIO pa3INYHbIX 33/1a4;

- OBJaJeHHe YyMEHMIMU (OpPMYyIUpOBaTh THUIOTE3bl, KOHCTPYUPOBaTb, IPOBOAUTH
AKCIIEPUMEHTBHI, OLICHUBATh I1OJIY4YEHHbIE PE3YJIbTaThl;

- OBJAQJICHUE YMEHHMEM COIIOCTABJIATh OJKCIEPUMEHTAJIBHBIE M TEOPETUYECKUE 3HAHUSA C
O00BEKTUBHBIMH PEANTHSIMU KU3HU;

- BOCIIUTaHHE OTBETCTBEHHOI'O U OEpeXHOro OTHOIIEHUS K OKpYXarolled cpeie, OCO3HaHuE
3HAYMMOCTH KOHUENIUN YCTOMYMBOTO Pa3BUTHS;

- popmMupoBaHuEe yMeHHH Ge30macHoro U 3(pPeKTHBHOr0 UCIOIB30BaHUS J1a00PATOPHOTO
0o0opy/sOBaHus, MPOBEIEHUS TOYHBIX HM3MEPEHUM U aJeKBAaTHOM OLIEHKH IOJyYEHHBIX
pe3ysbTaToB, MPEACTABICHUS HAayyHO OOOCHOBAHHBIX apPryMEHTOB CBOMX JACUCTBUM NyTEéM
INPUMEHEHUS MEXIIPEIMETHOr0 aHaiu3a y4yeOHbIX 3amad. Kypc OHOIOTMYEeCKMX IUCHUIUIMH
BXOJUT B YHCJIO €CTECTBEHHBIX HAYK M3y4arOIIMX MPHUPONY, a TAK)KE HaydHbIE METOJbI U IIYTH
MO3HAHUS Y€JI0BEKOM MPUPOIBI.

B 5 kiacce yuamuecs y3HarOT, 4YeM >KMBasi IPUPOJIa OTJIIMYAETCS] OT HEKHUBOH, MOJydaroT
oOlIye TMpencTaBiIeHUs] O CTPYKType OMOJOrMYecKoM Haykd, €€ HCTOPUM U MeToAax
UCCIIEIOBaHMsI, LIapCTBaX *XHMBBIX OPraHU3MOB, cpellaX OOMTaHHs OPraHU3MOB, HPABCTBEHHBIX
HOpMax W MPUHIUINAX OTHOIIEHHS K mpupoje. OHU MOMy4yaroT CBEIEHHUS O KJIETKEe, TKaHIX U
OpraHax >HBBIX OpPraHU3MOB, 00 YCJOBHSAX JXU3HH MU Pa3HOOOpa3sHM, PACHPOCTPAHEHUU H
3HaYeHUH OaKkTepuil, rpuOOB, pacTeHUN U )KUBOTHBIX.

B 6 kxnacce yuwammecs MOMy4alOT 3HaHHUA O Pa3HOOOpa3uM KHUBBIX OPraHU3MOB, HX
OTIIMYMSIX OT OOBEKTOB HEXXMBOW MPUPOJBL. B Kypce paccMaTpuBaroTCs BONPOCHI CTPOCHUS U
KU3HEJEATEIIBHOCTH ~ OPraHM3MOB, NPHHAUIEKAIIMX K pa3HbIM  [AapCTBaM  IIPHUPOJIBI,
OCOOEHHOCTH B3aUMOJEHUCTBUSI OOBEKTOB JKMBOM M HEKHMBOW IPHUPOJBI. Yyaliuecs y3HAIOT O
PAaKTUYECKOM 3HAYeHMH OWOJIOTMUECKUX 3HAHMHA KaK HayyHOW OCHOBE OXpaHbl NPHPOJIBI,
MIPUPOIONIOIB30BaHUS, CEIbCKOXO03SHCTBEHHOTO MPOU3BO/ICTBA, METUIIMHBI U 3[PaBOOXPAHEHUS,
OMOTEXHOJIOTMM U OTpaciieil MpOU3BOJICTBA, OCHOBAHHBIX HA HCIHOJIB30BAHUU OHMOIOTUYECKHUX
CHUCTEM.

B 7 kiacce ydamuecs nojy4aroT yriayOJieHHbIE 3HAaHHs O CTPOCHUH, KU3HEIEATEIIbHOCTH
U MHOrooOpasuu OakTepuii, TpPUOOB, PACTCHHWH, >KUBOTHBIX, BHPYCOB, MPHUHIIUIIAX HX
KJaccu(UKalUM; 3HAKOMSTCS C 3BOJIOIHMENH CTPOEHUS J>KHUBBIX OPTraHU3MOB, B3aWMOCBS3BIO
CTPOEHUS U (PYHKIMI OPraHOB M UX CUCTEM, C UHAMBHUIYaIbHBIM Pa3BUTHEM OPTaHU3MOB.



B 8 kilacce ywamuecs mony4yaroT 3HaHHMS O YEIOBEKE Kak 0 OMOCOIMaIbHOM CYIIECTBE,
€ro CTaHOBJICHMM B IIPOLIECCE aHTpOIIOreHe3a M (OPMHPOBAHUU COLUAIBLHOW cpenbl. Jlaércs
OIPENEIICHUE CUCTEMaTUYECKOrO0 IIOJIOKEHHsI 4YEJIOBEKa B psANYy JKHUBBIX CYIIECTB, €T0
TEHETHYECKasl CBA3b C )KMBOTHBIMH IPEAKAMH, YTO IO3BOJIAET y4alllUMCS OCO3HATH €OUHCTBO
OMOJIOTMYECKUX 3aKOHOB, WX MPOSIBJICHME HA pa3HbIX YPOBHAX OpraHu3alud, IOHATh
B3aUMOCBSI3b CTPOCHUS U (PYHKIHMI OpraHoB M cucTeM. 3HaHUs 00 OCOOEHHOCTSAX CTPOEHUS U
(YyHKIIMOHUPOBAHUS YEIOBEUYECKOTO OpraHu3Ma, MOJTYYeHHBIE B Kypce, HAyYHO 0OOCHOBBIBAIOT
HEO0X0MMOCTh BEIEHUS 370pOBOro oOpas3a >ku3HU. B kypce yaenserca 0oibllloe BHUMaHHE
CaHMTAaPHO-TUTUEHUUYECKON ciyk0e, oOXpaHe MPUPOIAHOHN Cpeipl, JIUYHON THrHeHe. Briouenue
CBEJICHUI 0 ICUXOJOIMH MO3BOJIUT 00Jiee PalMOHAIbHO OPraHMW30BaTh y4eOHY0, TPYIOBYIO,
CIIOPTUBHYIO JCATENBHOCTh M OTIBIX, JIEr4e BIIMCATbCA B KOJUIEKTUB CBEPCTHHKOB U CTaTh
JIMYHOCTBIO.

B 9 xnacce yyamuecs moiay4aroT 3HaHHUS 00 OCHOBHBIX 3aKOHAX XM3HHM Ha BCEX YPOBHAX
e€ opraHu3aluy, 3HaKOMTCS ¢ COBPEMEHHBIMH JTOCTH)KEHUSMHU B 00J1aCTH OMOJIOTUH, OCO3HAIOT
MECTO 4eJloBeKa B OMocdepe M ero OTBETCTBEHHOCTb 3a COCTOSIHHME IPHUPOJbL. B Kypce Takxke
IIPOXOJATCS OCHOBBI LIUTOJIOTUH, TEHETUKH, CEJIEKLIUN, TEOPHSI IBOIIOLUH.

IIperyiaraemas mporpaMma 1o OMOJIOIMU BKIIIOYAET B ce0s CIECAYIOUINE COIEPKATEIbHBIE
JIMHWUU:

— MHOroo0pasue 1 BOIIONNS OPraHNIEeCKOr0 MUPA;

— Ouonoruyeckas MpupoJa U COLUANIbHAs CYIIHOCTh YEJI0BEKa;

— CTPYKTYPHO-YPOBHEBAsl OpraHu3alus ;KUBON IIPUPOIBL;

— LIEHHOCTHOE 1 9KOKYJIbTYPHOE OTHOILEHUE K IPUPOJIE;

— MPaKTUKO-OPUEHTUPOBAHHASI CYILIHOCTh OMOJIOTUYECKUX 3HAHUM.

3. MecTo yueoHoro npeamera buosiorus 5-9 kiaccbl B yueOHOM IJIaHe.
buonorus B ocHOBHOII 1mIKoJe u3ydaetcs ¢ 5 no 9 knaccel. OO01iee Ynciao yueOHbIX YacoB

3a 5 et o0yuenus coctaisier 280, U3 HUX:

buonorus. 5 xmace - 35 (14 B Hepemno)

buonorus. 6 xnacc - 35 (14 B Heneno)

buonorus. 7 xnace - 35(1 4 B Hepemn0)

buonorus .8 xmacc - 704. (2 4 B HEAEIIO)

buonorus. 9 xnacc - 684.( 2 yaca B HEZEINIO)

4. IleHHOCTHBIC OPHEHTHPBI COACPKAHUA Y4eOHOr0 MpeaMeTa

B kayecTBe IICHHOCTHBIX OPHEHTHUPOB OHOJIOTHYECKOTO OOpa30oBaHUs BBICTYIMAIOT
00BEKTHI, U3yyaeMble B Kypce OMOJOIMH, K KOTOPBIM y ydamuxcs (GOpMHUPYETCsl LIEHHOCTHOE
otHomieHue. [Ipu 3TOM BeAyllyl0 pOJib UrParOT MO3HABATENbHBIE LEHHOCTH, TAK KaK JTaHHBIN
y4eOHbI NpeaMeT BXOAUT B TPYIMIy NPEAMETOB IO3HABAaTENBHOTO IHMKJA, TJIaBHAs LENb
KOTOPBIX 3aKITH0YaCTCAd B U3YUCHUH IMPUPOIBI. OCHOBy II03HABAaTCJIIbHBIX HCHHOCTGI\/'I COCTAaBJIAOT
Hay4HbIe 3HaHUS ¥ HayYHbIE METO]IbI TO3HAHMUS.

[lo3HaBaTenbHbIE IEHHOCTHBIE OpHEHTAlMH, (opMHUpyeMble B TpOIecCe H3yYeHUs
O61oJI0THH, IPOSBIISAIOTCS B IPU3HAHUU:
®* JECHHOCTHW HAYYHOI'O 3HaHUs, €ro HpaKTI/IquKOI\/'I 3HAYUMOCTH, TOCTOBEPHOCTHU,
* IEGHHOCTH OMOJOTMYECKHX METO/I0B HCCIIEIOBAHNUS )KUBON M HEXXUBOM MTPUPOIBI;
* MIOHMMaHUH CJIOXHOCTH ¥ IIPOTUBOPEUYNBOCTH CAMOTO MPOIEcca TO3HAHUSI.

PazButue mo3HaBaTENbHBIX LEHHOCTHBIX OPHEHTAI[MH COJEpXKaHHs Kypca OHOJIOTUH
M03BOJIIET CHOPMHUPOBATH:
* YBO)XXUTEJIbHOE OTHOILIEHHE K CO3MJIaTeNIbHON, TBOPUYECKOM JI€ATEIbHOCTH;
* MIOHUMaHKNe HEOOXOAUMOCTH 3710pOBOTO 00pa3a KHU3HH,
* OCO3HaHUE HEOOXOAUMOCTH COOI0aTh TUTHEHNYECKHE IPAaBUIa U HOPMBI,
* CO3HATEJIbHBINA BHIOOP OyayIel mpodecCHOHATBHOMN NEeITeTbHOCTH.



Kypc Ouomoruu o61amaeT BO3MOXKHOCTAMHU st (POPMHPOBAHUS KOMMYHHKATHBHBIX
[IEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIFOT MPOIIECC OOIIEHHS U TPaMOTHAs PEYb.

KomMMmyHUKaTHBHBIE IEGHHOCTHBIE OPUEHTAIIMU Kypca CIIOCOOCTBYIOT:

* IPaBUIIBHOMY HCITOJIB30BAHUIO OMOJIOTHYECKON TEPMUHOIOTUH U CUMBOJIMKH;

* Pa3BUTHIO MOTPEOHOCTH BECTH AMAJIOr, BBICIYIIMBAaTh MHEHHE OIMOHEHTa, y4acTBOBATh B
JIMCKYCCHH;

* Pa3BUTHIO CIOCOOHOCTH OTKPBITO BBIPAXKAaTh W apryMEHTHPOBAHO OTCTAWBaTh CBOIO TOUKY
3pEHUSL.

Kypc Ouonoruu B HanOombIei Mepe, 0 CPAaBHEHUIO C IPYTUMH IIKOJBHBIMU KYpCaMH,
HarpasjeH Ha (OPMUPOBAHHE HPABCTBCHHBIX IIEHHOCTEH — IIGHHOCTH JXM3HH BO BCEX €€
NPOSIBJICHUSX, BKJIIOYAs MOHMMAaHHE CAaMOILIEHHOCTH, YHUKAIbHOCTH M HETIOBTOPHUMOCTH BCEX
KMBBIX OOBEKTOB, B TOM 4HCJe U uyenoBeka.lleHHocTHBIE opueHTanuu, GopMHpYeMbIe B Kypce
Ouonornu B cdepe ICTETUUYECKUX IEHHOCTEW, MPEanoaaraloT BOCIHUTAHHE Yy YYalIUXCs
CIIOCOOHOCTH K BOCIPHATHIO W TPEOOpPa30OBaHHUIO KMBOM MPUPOABI MO 3aKOHAM KpacoThl,
TapMOHUU; SCTETUYECKOTO OTHOILIEHHS K 00bEKTaM KUBOW MPUpoabl. Bee Bhilie 0003HAYCHHBIE
IICHHOCTH W [IEHHOCTHBIC OPUEHTAIIMN COCTABIISIFOT B COBOKYITHOCTH OCHOBY JUIs (HOPMHPOBAHHS
[IEHHOCTHOTO OTHOIICHUSI K TPHUPOJE, OOMIECTBY, YENOBEKY B KOHTEKCTE OOIIEYETOBEYECKHX
IICHHOCTEH UCTUHBI, J00pa, U KPacOTHI.

5. /IMYHOCTHBIE, MeTanpeMeTHbIe H NPeMeTHbIe Pe3y/IbTaThl 0CBOEHHUS Kypca
TpeboBanust k pe3ynbTaTaM OCBOEHHUS Kypca OHOJIOTMM B OCHOBHOM IIKOJIE
OIIpeNeNAI0TCA KIIIOYEBBIMU 3aJjauaMK 0011ero o0pa3oBaHusi, OTPaKAOIIUMU WHAUBUyalIbHbIE,
0OIIECTBEHHBIE M TOCY/IaPCTBEHHBIC MOTPEOHOCTH, M BKIIFOUAIOT JIMYHOCTHBIE, METAIIPEMETHBIC
Y IIPEJMETHBIE PE3YJIbTAThl OCBOCHMS IPEAMETA.
JINYHOCTHBIMM pe3yJbTaTaMH U3Yy4eHHUs npeamera buonorus 5-9 kiaccel ABIsAIOTCA
CIIENYIOLINE YMEHUSA:

e (Oco3HaBaTh €AMHCTBO M LEJOCTHOCTh OKPYXAlOIIEr0 MHpa, BO3MOXHOCTHU €ro
03HAaBAaEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JIOCTHKEHUIN HAYKU.

e [locreneHHo BHICTpauBaTh COOCTBEHHOE L[EIIOCTHOE MUPOBO33pEHUE.

e (Oco3HaBaTh NOTPEOHOCTh U TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCIIE U B paMKax
CaMOCTOATENIBHON JEATEIbHOCTH BHE IIKOJIBI.

e OrneHuBaTh XM3HEHHBIE CHUTyallUd C TOYKHM 3peHMsl Oe3omacHoro obpasa >KU3HU H
COXPaHEHHUsI 310POBbS.

e OleHNBATh IKOJIOTMUECKUN PUCK B3aUMOOTHOILIEHUH YeJI0BeKa U MPUPO/IBI.

e @opMHPOBaTh HKOJOIMYECKOE MBIIUICHUE: YMEHUE OLICHMBATh CBOIO JEATEIBHOCTh U
IIOCTYIIKH JPYIUX JIFOJAEH C TOYKU 3PEHMS COXPAHEHHsI OKPYXKAIOIIEH Cpelbl — rapaHTa
KHU3HU U OJIaromnorydus Jojieil Ha 3emie.

Cpeocmeom pazsumus TAYHOCTHBIX PE3YJIbTATOB CIYKUT yU€OHBIM MaTepHall, U MPexkIe
BCETO0 NMPOJYKTUBHBIC 3a7]aHNsl y4eOHUKOB.

MeranpeaMeTHbIMM  pe3yjibTaTaMu  W3y4eHHs  Kypca  buomorus  sBisiercs
¢dopmHpoBaHnEe YHUBEpCAIbHBIX yueOHbIX aeiictBuit (YVY ).

Pecynamuenvie YY/I:

e CamMmocTrosTenbHO OOHapyKHMBaTh U (OPMYJIHMPOBATH Y4eOHYIO MpOOJieMy, ONpEAesaTh
1eb y4eOHOM JeITeNbHOCTH, BBIOMpPATh TEMY IPOEKTa.

e  BrigBurarh Bepcuu pemieHust npodiieMbl, 0CO3HABaTh KOHEUHBIN Pe3ybTaT, BBIOUPATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIH.

e CocraBnaTh (MHAWBUIYAJIBHO WM B TPYIIE) IUIAH PEUIeHUs MpoOIeMbl (BBIMOIHEHUS
MIPOEKTA).

e Paboras o niany, CBEpSTh CBOM JEHCTBUS C LIEIbIO U, IPU HEOOXOTUMOCTH, UCTIPABIIATh
OLIMOKH CaMOCTOSITENBHO.

e B nwuarnore ¢ yuuTeneM COBEpLIEHCTBOBATH CAMOCTOSITENILHO BbIPAOOTaHHBIE KPUTEPUU
OLICHKH.




Cpeocmeom gopmuposanus perynsTUBHBIX Y Y]l ciyaT TeXHOJOTHsS MpoOIEeMHOTO
Jiajiora Ha 3Tare U3y4eHHs HOBOro MaTepHaja U TEXHOJIOTHs OLICHUBAHUS 00pa30BaTeIbHbIX
JOCTH>KEHUH (y4eOHBIX YCIIEXOB).

lloznasamenvnvie YVJI:

e AHaIM3MPOBATh, CPABHUBATH, KJIIACCH(PHUIIMPOBATH U 000011aTh (DAKTHI U SIBICHHUS.

e BbIABIATE NPUYMHBI U CIIEACTBUS MPOCTHIX SIBICHUI.

e OcyuiecTBIATh CPABHEHUE, CEPUALIMIO M KJIACCU(UKALMIO, CAMOCTOSITEIBHO BBIOMpAst
OCHOBaHMA M KpUTEPUM U1 YKa3aHHBIX JIOTHYECKUX OINEpauuil; CTPOUTh
KJIaccU(UKALMIO HA OCHOBE JTUXOTOMHYECKOTO JeNIeHHsI (Ha OCHOBE OTPULIAHHS).

e CrpouTh JIOTHYECKOE PACCYXKACHUE, BKIIOYAIOIIEE YCTAHOBJIEHUE IPUUYUHHO-
CJICZICTBEHHBIX CBS3EH.

e (Co3naBaTh CXEMaTHUYECKUE MOJENIN C BBIJCIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
oOBeKTa.

e CoCTaBisATh TE3UCHI, DPA3JIMYHbIE BHUJbl IUIAHOB (IPOCTBIX, CIOXKHBIX M T.IL.).
[TpeoOpa3zoBbIBaTh HHPOPMAIUMIO M3 OJHOTO BHAA B APYroil (TabIUIly B TEKCT U Tp.).

e BruuThBaTh BCE YPOBHHU TEKCTOBON MH(POPMAITUH.

e VYMeTh onpenensiTh BO3MOXHbBIE UCTOYHUKU HEOOXOIAMMBIX CBEIEHHH, MPOU3BOIUTH
NOUCK MH(POPMALIMH, AaHAIN3UPOBATh U OLICHUBATh €€ JI0CTOBEPHOCTb.

Cpeocmeom ¢popmuposanusi mo3HaBaTeNbHBIX Y'Y [ CIy)XUT yueOHBI MaTepuai, U Mpexe
BCEro NMPOJYKTUBHBIE 3a/jaHNsl yueOHUKa, HalleJIeHHbIE Ha:

— OCO3HAHUE POJIU KU3HU;

— paccMOTpeHHe OMOJIOrMYECKHX MPOLIECCOB B Pa3BUTUH;

— UCMOJIb30BaHUE OMOJIOTUYECKUX 3HAHUH B OBITY;

— O0BACHATH MUP C TOUKH 3pPEHUS OUOJIOTHH.

Kommynuxamusnvie YVJI:

e CaMOCTOSITEIBHO OPraHW30BBIBATH YU€OHOE B3aMMOJIEHCTBHE B Ipymne (ONpenensiTh
oO1iue 1enu, pacrpeeNnaTh PoJid, 10roBapuBaThes APYT C APYTOM U T.11.).

Cpeocmeom  ghopmuposanusi KOMMYHUKATUBHBIX Y'Y ]| ciayKaT TEXHOJOTHS MPOOIIEMHOTO
nuanora (moOy XAl U MOABOAIIMI TUalor) U OpraHu3alus padoTel B MaJIbIX IpyNmax, a
TaK)Ke€ UCIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTMU MTPOYKTUBHOTO YTEHHUS.

IIpenmeTrHbIMH pe3ynbTaTaMu H3ydeHUs npeamera buonorus 5-9 kiaccel ABISAIOTCA

CIIEIyIOIINE YMEHHUS:
0CO3HAHUE PONU HCUSHU!

® OIpEeNeNITh POJib B IPUPOJIE PA3INYHBIX TPYII OPraHU3MOB;

® OOBSICHATH POJIb )KUBBIX OPraHU3MOB B KPYTOBOPOTE BEIIECTB SKOCUCTEMBI.

paccmompenue bUOI02UUECKUX NPOYECCOs8 8 Pa3BUMULL

® [IPUBOAUTH MPUMEPHI MPUCTOCOOTIEHU OPraHU3MOB K cpeie OOUTaHUS M OOBACHATH UX
3HAUEHHUE;

® HAxXOJUTh YEpThl, CBUICTEIbCTBYIOIIME 00 YCIOXHEHUHM IKUBBIX OpPraHU3MOB IO
CPaBHEHHUIO C MPeIKaMHU, U JaBaTb UM OObSICHEHUE;

e OOBSACHATH NPUCHIOCOOTIECHNUS HAa PA3HBIX CTAIUSAX )KU3HEHHBIX 1IUKIIOB.

UCNONb306aHUE OUOIO2UYECKUX 3HAHUL 6 DbMY:

e OOBSACHATH 3HAYEHUE KUBBIX OPraHU3MOB B )KU3HU U XO035ICTBE YeTIOBEKA.

00BACHAMb MUD € MOYKU 3PEHUSA OUONOUU:

® [IEpPEUUCIATh OTIMYUTENbHBIE CBOWCTBA JKUBOTO;

e pasznuuath (MO TaOMMIE) OCHOBHBIE TPYIIbl KUBBIX OpraHU3MOB (OakTepuu:
0e3bsiiepHbIe, siAepHbIE: TPUOBI, PACTEHMSI, )KUBOTHBIE) U OCHOBHBIE I'PYMIbI pacTEHUI
(BotopoCIH, MXH, XBOIIH, TIAYHbI, TAIIOPOTHUKH, TOJIOCEMEHHBIC U I[BETKOBBIE);

® OmpeleNsTh OCHOBHBIE OPTaHbl PACTEHHM (4acTH KIIETKH);

® [IOHUMAaTh CMBIC]I OMOJIOTUYECKIX TEPMUHOB;




® XapakTepu3oBaTb METOJbl  OMOJOTHMYECKOW Hayku (HaOioaeHHWe, CpaBHEHHE,
HKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU KUBOW TIPUPO/IBI;

® [POBOJIUTH OHMOJOTMYECKHE OIBITHI W 3KCIEPHUMEHTHl M OOBSICHATH HMX pE3yJbTATHI,
MOJIb30BAThCS  YBEIWYHUTEIBHBIME NPUOOpaMH M HUMETh JJIEMEHTapHbIE HaBBIKU
MPUTOTOBJICHUS U U3YUYECHHUSI IPENapaToB.

6. Illianupyemble pe3ybTaTbl HU3yYeHUs Kypca buosaorus

OcBoeHne Kypca OHOJOTMM B OCHOBHOM IIKOJE€ HANpaBlI€HO Ha JIOCTHXKEHUE
00y4aOIUMUCS JUYHOCMHBIX, NPEOMEMHBIX U MeMmanpeomMemublix pe3yJibTaToB OCBOCHHS
OCHOBHOI1 00pa30BaTeIbHON MPOrPAMMBI.

B pe3yabrare u3ydyeHus Kypca OHMOJIOrHM B OCHOBHOM IIKOJIE:

BbIyCKHUK HAYYHMTCS [I0JIb30BATbCS ~ HAYYHBIMH ~ METOJaMU Uil paclo3HaHUS
Ouosnornyeckux npoodiieM; 1aBaTh HAy4yHOE OOBSACHEHHE OMOJIOTMYECKUM (paKTaM, MPOLECccam,
SBIICHUSIM, 3aKOHOMEPHOCTSIM, UX pOJH B >KM3HM OPraHW3MOB M YEJOBEKa; IMPOBOJIUTH
HaOJIOICHUS 32 J)KUBBIMH O0BEKTaMHU, COOCTBEHHBIM OPTraHM3MOM; ONHCHIBATH OMOJIOTHYECKHE
OOBEKThI, MPOIECCHl U SBICHUS; CTABUTh HECJOXKHBIE OWOJIOTMYECKHE SKCIEPUMEHTHl U
MHTEPIPETHPOBATH UX PE3YIIbTATHI.

BrinmyckHHK OBJIajieeT CUCTEMOM OMOJOTUYECKHX 3HAaHUH’ — MOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 33aKOHAMH, TEOPHSIMH, HMEIOIMIMMHU BaXHOE 00IIe00pa3oBaTeibHOE H
M03HABATEILHOE 3HAYCHUE; CBEJCHHUSIMHU 110 UCTOPHH CTAHOBJICHUS OMOJIOTUU KaK HAyKH.

BblnycKHUK OCBOMT OOIIME IPUEMbl: OKa3aHUS IEpPBOM IOMOIIM; pallOHaIbHOU
OpraHM3aly Tpyla U OTAbIXA; BBIPAIIMBAHHUSA M PA3MHOXKEHUS KYJIbTYPHBIX PacTECHUH U
JIOMAIITHUX JKAUBOTHBIX, YXO0/1a 33 HUMH; IPOBEJCHHUS HAOIIOJCHUN 32 COCTOSIHUEM COOCTBEHHOTO
opraHusma; IpaBuja pabOThHl B KaOWMHETE OHOJOTHHM, C OHOJOTHYECKHMMH IpHOOpaMu U
UHCTPYMEHTaMHU.

BbinmyckHUK NpHOGpeTeT HABBIKM HCIIOJIb30BAaHUS HAYYHO-TIOMYJIIPHOM JIUTEPaTypsl MO
OMOJIOTHH, CIPABOYHBIX MaTepHaOB (Ha OyMa)KHBIX M AJIEKTPOHHBIX HOCHUTENSX), PECYpPCOB
WHTepHeTa npy BBITOJHEHUN yIeOHBIX 3a/1a4.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

e OCO3HAaHHO HCIIOJB30BATh 3HAHHMS OCHOBHBIX IPABHJI IOBEJIEHHS B NPHUPOJE W OCHOB
3JI0pOBOT0 00pa3a >kKU3HU B OBITY;

e BBIOMpATH IEJNEBBIE M CMBICIOBBIE YCTAHOBKM B CBOHMX JICHCTBUSIX M IOCTYNKax IO
OTHOILEHHIO K KUBOU MPUPOJIE, 3J0POBBIO CBOEMY U OKPYXKAIOIIUX;

e OpHUCHTHPOBAaTHCS B CHCTEME I[IO3HABATEIbHBIX IIEHHOCTEH — BOCIPHUHHMATH
uHpOpMalLMI0 OHOJOrMYECKOrO COJEpXKaHWs B HAYYHO-TIOMYJISPHOW JMTEparype,
cpeacTBax MaccoBoil wmHGpopmammu W HHTepHET-pecypcax, KPUTUYECKH OIICHUBAThH
NOJYYEHHYI0O HMH(OpMAIMIO, AaHATIU3UPYsl €€ CoJepXKaHHWe M JaHHble 00 HCTOYHHUKE
uH(pOopMaLnu;

e CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIEC U YCTHBIE COOOIIEHUS O OMOIOTUYECKHX SBICHUSIX
U TIpoleccax Ha OCHOBE HECKOJNBKHX HMCTOYHHKOB WH(GOpPMAIMH, COMPOBOXKIATH
BBICTYIIJICHHE TIPe3E€HTalNeH, YUUThIBass 0COOEHHOCTH ayIMTOPHH CBEPCTHUKOB.

/KuBbie opranu3msl

BbINYCKHUK HAYYUTCS:

® BBHIIENATH CYIIECTBEHHBIC MPH3HAKK OWOJOTHYECKUX OOBEKTOB (KJIETOK W OpPTaHW3MOB
pacTeHui, KMBOTHBIX, TpHOOB, OakTepuil) M MPOLECCOB, XapaKTEPHBIX I KUBBIX

OpPTraHNU3MOB;

® apryMEHTHpOBATh, NPUBOJIUTH JIOKA3aTEIHCTBA POJICTBA PA3IMYHBIX TAKCOHOB PACTCHHIA,
KUBOTHBIX, TPHOOB U OaKTepuii;

® ApryMEHTHpPOBaTh, MPUBOJUTH JOKA3aTEIbCTBA PA3IMYUIl pacTeHUM, )KUBOTHBIX, TPUOOB U
OakTepuii;



OCYIIECTBIISITh  KJIACCU(UKAIMIO OWOJOTHYECKHX OOBEKTOB (pacTeHUM, IKUBOTHBIX,
OakTepuii, TpuOOB) Ha OCHOBE ONpPEIECICHUS HUX MPHUHAJICKHOCTH K OIpeAeeHHON
CHCTEMATUYECKOU IpyIIIE;

pacKkpbIiBaTh POJb OHMOJOTMM B MPAKTHUYECKON MAESITENbHOCTH IIOJEH; POJIb Pa3IuYHbIX
OpPraHU3MOB B JKU3HH YEJIOBEKA;

OOBSACHATh OOIIHOCTH MPOUCXOKICHUS U IBOJIOIHUUA CUCTEMATUYECKUX TPYII PACTCHUN H
YKUBOTHBIX Ha IPUMEPaX COMOCTABICHUS OUOIOTHIECKIX OOBEKTOB;

BBISIBJISITH MPUMEPBI U PACKPBIBATh CYIIHOCTh MPUCIOCOOJIEHHOCTH OPraHHU3MOB K cpeje
obouTaHus;

pa3inyaTth 10 BHEUTHEMY BHJY, CXeMaM M OMHCAHUSM pealbHbIE OMOJIOTUYECKHE OOBEKTHI
VI UX H300paKEHUs, BBISIBIIATH OTIIMYUTEIbHBIC TPU3HAKNA OMOIOTHYECKUX O0BEKTOB;
CpaBHUBATh OMOJOTUYECKHE OOBEKTHI (PACTeHHUsI, )KUBOTHBIE, OAKTEPUH, TPUOBI), TIPOIIECCHI
YKU3ZHEJEATEIIbHOCTH, JIeNaTh BHIBOJIBI U YMO3AKIIOUEHHSI HA OCHOBE CPaBHEHUS;
YCTaHABIIMBATh B3aMMOCBS3M MEXKIY OCOOCHHOCTSIMU CTPOCHHS W (DYHKIHUSIMH KIETOK H
TKaHEeW, OPraHOB U CHCTEM OPTraHOB;

MCIIOJIH30BaTh METO/bl OMOJOTUYECKOW HayKH: HAOJI0JAaTh W ONKCHIBATH OHMOJIOTHYECKHE
O0OBEKTHI M MPOIIECCHI; CTABUTH OMOJIOTHYECKUE IKCIIEPUMEHTHI U OOBSCHSATH UX PE3YJIbTATHI;
3HATh U ApTyMEHTUPOBATH OCHOBHBIE MpaBUJja MOBEACHUS B IPUPOJIE;

AHAIM3UPOBATH U OLEHUBATH IMOCIIEICTBUS ACSITEILHOCTU YeIOBEKa B IPUPOJIE;

OIKCHIBATh U MCIOJIb30BATh MIPUEMBI BHIPAIUBAHUS U PAa3MHOKEHUS KYIbTYPHBIX PacTeHUN
U JIOMAIIHUX KUBOTHBIX, YXO/a 32 HUMHU;

3HATh M COOIO/IATh MpaBmiia paboOTH B KaOWHETe OUOJIOTHH.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH:

Haxooums UHGOpMayuio 0 PACMEHUsX, IHCUBOMHBIX 2pubax u Oaxmepusx 8 HAYUHO-
NONYNAPHOU Tumepamype, OUOI02UYecKuUx C108apsx, cnpagouynuxax, Humepuem pecypce,
AHAUZUPOBAMNb U OYEHUBAMb ee, NepesoOUmb U3 0OHOU PopMbL 8 OpYYio;

OCHOBAM UCCIE008AMENbCKOU U NPOEKMHOU OesmeNbHOCMU N0 U3YYEHUI0 Op2aHUSMO8
DA3IUYHBIX  YAPCME  HCUBOU  NPUPOObl, 6KAIOUAS YMEHUs (opmyauposams 3a0adu,
npeocmasiaimes pabomy Ha 3auWumy U 3auuyams ee.

UCNONIL306AMb NPUEMbl OKA3AHUS NEPBOll NOMOWU NPpU OMPABGIeHUU S008UMbIMU cpubamu,
A00BUMBIMU  PACMEHUAMU, YKYCAX JHCUBOMHBIX, pabdomvl ¢ ONnpedenumensiMu pacmeHull;
PA3MHOJCEHUs. U BbIPAWUBAHUS  KVIBMYPHLIX pPACMEHUl, YX000M 3d OOMAUWHUMU
HCUBOMHBIMU

OPUEHMUPOBAMBCSL 8 CUCTEME MOPATbHBIX HOPM U YEHHOCMel N0 OMHOWEHUIO K 00beKkmam
HCUBOU NPUPOObL  (NPUBHAHUE BbICOKOU YEHHOCU JHCU3HU 60 8CeX ee NPOsGIeHUsX,
9KONO2UHECKOe CO3HAHUe, IMOYUOHANbHO-YEHHOCMHOe OMHOWEeHUe K 00beKmam JHCUoU
npupoosl);

OCO3HAHHO UCNONBL306AMb 3HAHUSL OCHOBHLIX NPABUNL NOBEOCHUs 6 Npupooe; GblOUpamo
yenesvie U CMbICIIOBblE YCMAHOBKU 8 CBOUX O€UCMEUAX U NOCMYNKAX NO OMHOUWLEHUIO K
JHCUBOUL NPUPOOE;

co30asams coOCMEEHHbIe NUCbMEHHble U YCHHble COOOWEHUS O PACMEHUAX, HCUBOMHBIX,
bakmepus u epudax Ha OCHO8e HECKONbKUX UCMOYHUKO8 UHGOPpMAyUU, CONpOBO#COaAms
8bICMYNeHUe npe3eHmayuel, y4umoleds 0CcoOeHHOCMU ayOumopul C8epCMHUKO8,
pabomamsv 8 2pynne C8epCMHUKO8 NpU peuleHuu NO3HABAMENbHbIX 3a0ay CEA3AHHbIX C
usyyeHuem O0coOeHHOCmel CMPOeHUsl U HCUSHEOesMelbHOCMU PACMEeHUU, HCUBOMHBIX,
2pubo6 u Oakmepuii, NIAHUPOBAMb COBMECMHYIO O€AMENbHOCMb, YUUMbIEAMb MHEHUe
OKDYHCAIOUUX U AOEKBAMHO OYEHUBAMb COOCMBEHHDIN 6KAO 8 0esIMENbHOCNb 2PYNNbL.
Yes10BeK U ero 310poBbe

BbInyCKHUK HAYy4YUTCH:



BBIJICTISITh CYIISCTBEHHBIC MPHU3HAKA OHOJIOTUYECKUX OOBEKTOB (KUBOTHBIX KIETOK U
TKaHeW, OpraHoB M CHCTEM OpPraHOB 4YeJOBEeKa) M TPOLECCOB KU3HEAEATEIbHOCTH,
XapaKTEePHBIX JIJIsi OpraHU3Ma YeJIOBeKa;

apryMeHTHPOBaTh, MPUBOJUTH [OKA3aTENbCTBA B3aMMOCBSI3M YEJIOBEKA M OKpYKarollen
Cpelbl, POJICTBA YEIOBEKA C KUBOTHBIMHU;

apryMEeHTHUPOBATh, IPUBOIUTH JI0KA3aTEILCTBA OTIIMYUI Y€TIOBEKA OT )KHMBOTHBIX;
apryMEHTUPOBaTh, MPHUBOJIUTH JOKA3aTEIbCTBA HEOOXOAMMOCTH  COOJIFOICHUS — MeEp
npoUIaKkTUKA 3a00JCBaHUM, TpaBMaTH3Ma, CTPECCOB, BPEIHBIX MPUBBIUCK, HAPYIICHUS
OCaHKH, 3peHus, cllyXa, THPEKINOHHBIX U MIPOCTYIHBIX 3a00JI€BaHUM;

OOBSCHATh DBOJNIONHIO BUAa YenoBeK pa3yMHBI Ha TpUMEpax COIMOCTABICHUS
OMOJOTUYECKUX 0O0BEKTOB M IPYTHX MaTePUATBHBIX apTE(aKTOB;

BBISIBJISITH MPUMEPHl U TMOSICHATH MPOSIBICHHE HACIEACTBEHHBIX 3a00JeBaHHUIl y 4elloBeKa,
CYIIIHOCTb MPOLIECCOB HACIEACTBEHHOCTH U M3MEHYMBOCTHU, IPUCYILIEH YETIOBEKY;

pas3nuyYaTh MO BHEIIHEMY BHUJIY, CXEMaM M OIHMCAHUSM PeajbHbIe OMOJIOTHYECKHUE OOBEKTHI
(KIeTKH, TKaHM OpraHbl, CHUCTEMbl OpPraHOB) WJIM WX HU300paKEHUs, BBISBIATH
OTJIMYUTEILHBIC TPU3HAKU OMOJIOTHYECKUX O0OBEKTOB;

CpaBHHMBAaTh OMOJIOTHMYECKHE OOBEKTHl (KJIETKH, TKAaHU, OpraHbl, CHUCTEMbl OpPraHOB),
MPOLIECCHl JKU3HENEATEIbHOCTH (IUTaHHUE, JbIXaHWe, OOMEH BEIleCTB, BBIJACICHUE U JIp.);
JIeJIaTh BBIBOJIBI U YMO3AKITFOUCHUS HA OCHOBE CPABHCHUS;

YCTaHaBIIMBATh B3aMMOCBS3M MEXIY OCOOCHHOCTSMHU CTPOCHHS M (DYHKUHAMU KIETOK H
TKaHEeW, OPraHOB U CHCTEM OPTraHOB;

MCIIOJIb30BaTh METO/bl OMOJOTHYECKON HAayKH: HAONMI0aTh U OMHCHIBATH OMOJIOTHYECKHE
O00BEKTHI M MPOIIECCHI; TIPOBOINUTH UCCIICOBAHMS C OPTaHU3MOM YEJIOBEKa U OOBSCHATH UX
pe3yIbTaThI;

3HATh M APTYMEHTHPOBATH OCHOBHBIC MPUHITUIIBI 3JI0POBOTO 00pa3a KM3HU, PAllMOHAIBLHOM
OpTaHM3aIH TPYy/Ia U OT/IbIXA,

aAHAIM3UPOBATH U OIIEHUBATh BIUSHHUE (DAKTOPOB PHCKA HA 3/I0POBbE YEIIOBEKA;

OTHCHIBAThH M MCIIOJIB30BATh MPUEMBI OKa3aHHUs IEPBOM TTOMOIIIH;

3HaTh U COOMIOAATH MpaBmiia pabOThl B KaOMHETE OMOJIOTHY.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

00BACHAMb HE0OX00UMOCMb NPUMEHEHUs. meX UIU UHBbIX NPUeMO8 NpuU OKA3AHUU Nepeol
008pauebHOl NOMOWU NPU OMPABIEHUSX, 0HCO2AX, OOMOPOICEHUSX, MPABMAX, CHACEHUU
Ymonarnwez0, Kp08OmMe4eHUusx;

Haxooums UHGOpMAyuio O CMPOEHUU U IHCUSHEOesMEeIbHOCMU Yel08eKd 6 HAYYHO-
HONYNAPHOU Jumepamype, OUOIO2UYECKUX CN08APAX, ChpasoyHukax, HMumepunem-pecypce,
AHATU3UPOBAMb U OYEHUBAMD ee, NePeBoOUMb U3 0OHOU PopMblL 8 Opy2Yio;
OpUEHMUPOBAMbCSL 8 CUCEME MOPAIbHLIX HOPM U YEHHOCMeU NO OMHOUWEeHUIO K
CcOOCMBEHHOMY 300P08bI0 U 300POBLIO OPY2UX H00el;

HAaxooums 8 y4eOHOU, HaAYYHO-NONYIAPHOU Tumepamype, Mnmepnem-pecypcax ungopmayuio
00 opeanuzme yenosexa, ohopmaams ee 8 8uoe YCMHbIX CO0OWeHUl U OOKIAO08;
AHAIU3UPOBAMYb U OYEHUBAMb lellesble U CMbICLO8ble YCMAHOBKU 6 CBOUX Oelicmeusx u
HOCMYNKAX NO OMHOWEHUIO K 300PO08bI0 CB0EMY U OKPYHCAIOWUX, NOCIeOCEUsL GNUAHUSL
@axkmopoe pucka Ha 300po8ve uenoseKd.

co30aeamv cobCmeeHHble NUCbMEHHbIE U YCMHble CO0OUWeHUs 00 Op2aHu3Me YelogeKa U e2o
HCUBHEOESAMENbHOCIU HA OCHOBE HECKONbKUX UCHMOYHUKO8 UH@OpMayuu, COnposotcoams
8bICMYNeHUe npe3eHmayuel, y4umoleds 0COOeHHOCU ayOumopuu C6epCMHUKOS,
pabomamsv 6 epynne C8epCMHUKO8 NpU peuleHUuu NO3HABAMENbHbIX 3a0ay, CEA3aHHbIX C
0CODEHHOCMAMU CMPOEHUs. U JHCUSHEOesmeNlbHOCMU Op2aHU3Ma Yenosekd, NIAAHUPO8amby
COBMECMHYI0 0esIMENbHOCMb, YHUMbIBAMb MHEHUE OKPYICAIOWUX U AOeK8AMHO OYEeHUBAMb
COOCMBEHHDII BKNAO 8 0esIMENbHOCIb 2PYNNbL.

O0mme OHoIOrNYecKne 3aKOHOMEPHOCTH



BbInyCKHUK HAYYHMTCS:

BBIICTISITh  CYIIECTBEHHbIC TPU3HAKKM OHUOJOrMYECKUX OOBEKTOB (BHUIA, 3KOCHUCTEMBI,
Oounocepsl) U MPOIECCOB, XaPAKTEPHBIX JJISI COOOIIECTB )KUBBIX OPTaHU3MOB;
apryMeHTHUPOBaTh, IMPUBOAUTH JI0KA3aTENbCTBA HEOOXOAMMOCTH 3alUTHl OKpYXKaroulei
Cpelibl;

apryMEHTUPOBaTh, MPHUBOIUTH JOKA3aTEIbCTBA 3aBUCHMOCTH 3J0POBbSI YEIIOBEKAa OT
COCTOSTHUSI OKPY)KAOIIEH CPEeIbI;

OCYIIECTBIISITh KJIACCHU(PHUKAIUIO OHOJIOTMYECKHX OOBEKTOB HAa OCHOBE OIpEACNEHUS HX
MPUHA]JISKHOCTU K ONPEIEIIEHHON CUCTeMaTH4eCKO! TPYIIIeE;

pacKpbIBaTh POJIb OMOJOTHH B MPAKTHUYECKON JEATEIBHOCTH JIOJCH; POJh OMOIOTHYECKUX
O00BEKTOB B MPUPOJAC W JKU3HH YEIIOBEKA; 3HAYCHHE OMOJOTHYECKOrO Pa3sHOOOpasus IJis
coxpaHeHus ouocdepsr;

OOBSACHATH OOIIHOCTH MTPOUCXOXKICHUS U SBOJIIOIIMHA OPTAHU3MOB Ha OCHOBE COIOCTABJICHUS
0COOEHHOCTEH UX CTPOCHHS U PYHKIIMOHUPOBAHMUS,

OOBSACHATP  MEXAaHU3Mbl  HACIEACTBEHHOCTH M  HU3MEHYMBOCTH, BO3HHMKHOBEHHUS
MPHUCIIOCOOJICHHOCTH, MPOIIECC BUA000pA30BaAHUS;

pa3iauyaTh 10 BHEUIHEMY BHJY, CXeMaM M OMUCAHUSM pealbHble OMOIOTHYECKHE OOBEKTHI
VI UX U300pa’KeHUs1, BBISABIIAS OTIMYUTENbHBIE IPU3HAKU OMOJIOTHYECKHX 00BEKTOB;
CpaBHHMBATh OMOJIOTHYECKHE OOBEKTHI, MPOIECCHI; JIeaTh BHIBOJIBI M YMO3AKIIOUYCHHUS Ha
OCHOBE CPaBHCHHS,

YCTaHABIIMBATh B3aUMOCBSI3U MEXKAY OCOOCHHOCTSIMU CTPOEHUS U (DYHKIUSMU OPraHOB H
CUCTEM OpPTraHoOB;

MCIIOJI30BaTh METO/bl OMOJOTWYECKOW HayKu: HAOJI0JaTh U OMHUCHIBATH OMOJIOTHYECKHE
O0OBEKTHI M MPOIIECCHI; CTABUTH OMOJIOTHYECKUE IKCIIEPUMEHTHI U OOBSICHSATH UX PE3YJIbTATHI;
3HaTh U apryMEHTHPOBATh OCHOBHBIC MpaBWja MOBEACHUS B MPUPOJE; aHATU3UPOBATH H
OIICHUBATH MOCIEACTBUS IEATEIHHOCTH YEeTIOBEKa B MPUPO/IE;

OTHMCHIBATh M MCIIOJIH30BATh MTPUEMBI BBIPAIUBAHUS M PAa3MHOKEHUS KYIbTYPHBIX PAacTCHUN
U JIOMAIIHHUX KUBOTHBIX, YXO/1a 32 HUMHU B arpoIleH03aX;

HaxoJIUTh B y4eOHOM, HAyYHO-TIONYJIApHOHN nuTeparype, UHTepHeT-pecypcax uHGOpMAITHIO
0 JKUBO# mpupoe, 0popMIISIThH €€ B BHJIE TUCHbMEHHBIX COOOIICHHH, TOKIIAI0B, pedepaTos;
3HATh U COOMIOAATH MpaBmiIa pabOThl B KaOMHETE OMOJIOTHH.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH:

HOHUMamb  IKOJ02U4ecKue npoobaemsl, BO3HUKAWOWUE 6 YCI08UAX HEPAYUOHATLHO2O
NPUPOOONONL308AHUSL, U NYMU PEUUEHUS IMUX NPOOTIeM;

AHAU3UPOBAMb U OYEHUBAMD Uellesble U CMbICI08ble YCIMAHOBKU 6 C8OUX Oelicmeusx U
HOCMYNKAX NO OMHOULEHUIO K 300P08bI0 C80EM) U OKPYICAIOWUX, NOCLeOCMBUsL GIUAHUS
@axkmopoe pucka Ha 300po8be UenoseKd,

HAxXo0ums UHGOpMayuio o 6ONPocam oouel bUOI02UU 8 HAYYHO-NONYIAPHOU TUmepamype,
CNeYUuanU3sUPOBAHHLIX OUONOSUHECKUX CNI08APAX, cnpagoyHukax, Mumepnem pecypcax,
AHATU3UPOBAMb U OYEHUBAMD ee, NePeBoOUMb U3 0OHOU (PopMbl 8 Opy2Yio;
OpPUEHMUPOBAMBCSL 8 CUCTIEME MOPANbHBIX HOPM U YeHHOCmel N0 OMHOUWEHUIO K 00beKmam
HCUBOUL NPUPOOBL, CODCMEEHHOMY 300POBbIO U 300P0BbI0 OpY2UX 00l (NPU3HAHUE 8bICOKOU
YEHHOCMU JHCU3HU 80 BCeX ee NPOSBIEeHUsAX, IKOIO2UYEeCKoe CO3HAHUe, IMOYUOHATLHO-
YEeHHOCHOEe OMHOUleHUE K 00beKMam HCU8ou Npupoowl);

co30asams cobcmeeHHble NUCLMEHHbIE U YCIHble COOOWEHUSI O COBPEMEHHbIX NPobiemMax 6
obnacmu 6uono2uU U OXpamvl OKpyd#carowel cpeobl HA OCHO8E HECKONbKUX UCMOYHUKOB
ungopmayuu, Cconpoeol’coams GvlCMyNnieHue npeeHmayueli, Y4yumvleédas 0CcOOeHHOCmU
ayoumopuu cepcmHUK08;

pabomamov 8 cpynne C8epCMHUKO8 NpU peuileHuu NO3HABAMENbHbIX 3a0a4, CEA3AHHBIX C
meopemuyecKuMu U NpaKmuyecKumMu npooremMamu 6 obnacmu MONeKYIAPHOU OuoIo2uu,
2eHemuKU, 9KOI02UU, OUOMEXHONO2UU, MeOUYUHbl U OXPAHbl OKpydcarouen cpeovl,



NAAHUPOBAMb  COBMECHMHYIO  0esIMEeNbHOCMb,  YUUMbIGAMb MHEHUE OKPYICAIOWUX U
A0eKBAMHO OYEeHUBAMb COOCMBEHHDIU BKAAO 8 0esAMeNbHOCMb PYNNbL.

7. CucremMa OLEHKH:

OneHka yCTHOr0 OTBeTa y4aluxcs.

OtmeTtka "5" craBuTCS B Ciydae:
1. 3HaHuWs, MOHMMAaHU, TIYyOMHBI YCBOCHHS OOYYaroIIMMCS BCEro 00BEMa MPOTPaMMHOTO
MmarepHaa.
2. YMeHHS BBLICTATH IJIaBHBIC MOJIOKEHHUS B M3yYEHHOM MarepHaje, Ha OCHOBaHMH (DaKTOB U
IpUMEpPOB 0000IaTh, JeJIaTh BBIBOJIbI, YCTAHABINBATh MEXIPEAMETHbIC U BHYTPUIIPEAMETHBIC
CBSI3M, TBOPUYECKU IPUMEHSET NI0JyYEHHbIE 3HAHUS B HE3HAKOMOM CUTYyallUH.
3. OrcyrcTBHe OMMOOK M HEAOYETOB IPU BOCIPOM3BEIECHUM H3YyYEHHOIO Marepuaia, Mpu
YCTHBIX OTBETaX YCTPAHEHHUE OTAEIbHBIX HETOUHOCTEN C MOMOILBIO JOIOJHUTENIBHBIX BOIIPOCOB
yuuTens, coOI0AeHNE KyIbTYpbl YCTHOM peun.

Otmerka "4":
1. 3HaHMe Bcero M3y4eHHOro MporpaMMHOI0 MaTepuania.
2. YMeHHl BBIIENATH TJIAaBHBIC MOJIOKEHHUS B M3YYEHHOM MaTepualie, Ha OCHOBaHUH (aKTOB U
npUMepoB 000011aTh, eaTh BBIBO/bI, YCTAHABIMBATh BHYTPUIIPEAMETHBIE CBA3H, NPUMEHAThH
IIOJIy4YEHHBIEC 3HAHUS Ha IIPAKTHKE.
3. He3nauurenbHble (HerpyOble) OMMOKM M HEJOYETHI MPHU BOCIPOU3BENCHUU H3YyYEHHOI'O
Marepuaia, COOII0IEeHIEe OCHOBHBIX MPABHJII KYJIbTYPbI YCTHOH pedn.

Otmetrka "3" (ypoBeHb MpEICTABICHUN, COYETAIOMIUXCS C DSJIEMEHTAMH HayYHBIX
MOHSTUH):
1. 3HaHume M YyCBOEHME MaTepuaja Ha YpPOBHE MHUHHMMAJbHBIX TpeOOBaHUIl INpoOrpamMmsl,
3aTpyJHEHUE IPU CaMOCTOSITEIbHOM BOCIPOU3BEACHUHM, HEOOXOAUMOCTh HE3HAUYUTEIbHOU
MIOMOIIY NPENOIABATENS.
2. VYmenue paboTaTb Ha YypOBHE BOCIPOU3BEACHHUS, 3aTPyAHEHHMs] IpH OTBETax Ha
BHUJIOM3MEHEHHBIE BOIIPOCHI.
3. Hamuume rpy0Goii OmMOKM, HECKOJBKMX HErpyObIX IpHU BOCIPOM3BEACHUM H3Y4YEHHOTO
MaTepHala, He3HaUUTEeIbHOE HECOOII0JIEHHE OCHOBHBIX MPABUII KYJIBTYpbl YCTHON pEyH.

Otmerka "2":
1. 3HaHMe U YCBOEGHHE MaTepuana Ha YpOBHE HUXKE€ MUHHMAJIbHBIX TPeOOBaHUIl MpOrpamMMmbl,
OTJIebHBIE IPEJCTAaBIECHUs 00 H3YUEHHOM MaTepHalle.
2. OrcyTcTBHE YMEHHMH paboTaTh Ha YpOBHE BOCIIPOU3BEIEHUS, 3aTPyJHEHHs MPU OTBETaX Ha
CTaH/IapTHbBIE BOIPOCHI.
3. Hanimune HeCKONBKUX TpyOBIX OLIMOOK, OOJIBIIOro 4Hciaa HErpyObIX NMPH BOCIHPOU3BEICHUU
M3YYEHHOTO MaTepHualla, 3HauUHWTEeIbHOE HECOOJIOJIEHUE OCHOBHBIX NPAaBHJ KYJIbTYpPhl YCTHOM
peun.

OueHka BbINOJHEHHUS NPAKTHYECKUX (J1200paTOPHBbIX) padoT.

Otmerka "5" cTaBUTCS, €CIIU YUEHHUK:
1.IIpaBrJIBHO OIpenEeanII LEJb ONBITA.
2. BoinmonHun paboTy B MOJTHOM 00BbeMe ¢ COOMIOJeHHEM HEOOXOAMMOM MOCIe0BAaTEIbHOCTH
IIPOBEJICHUS OIBITOB U U3MEPEHUH.
3.CamocTOATENbHO M pALMOHAIBHO BHIOpall M MOJTOTOBUJI JUISL OMNbITa HEOOXoIuMoe
o0opy/ioBaHUE, BCE OMBITHI MPOBEN B YCIOBHUSAX M pexuMax, o0ecrnedyuBarolIUX MOJy4yeHUe
pe3yJIbTaTOB U BHIBOAOB C HAMOOJBIIEH TOUHOCTBIO.
4.Hay4yHO TpamMOTHO, JJOTHYHO OINHKCal HaOI0AeHUus U cPOpMyIHpoBall BBHIBOJABI U3 OmbITa. B
IPEJCTaBICHHOM OTYETe MPAaBUJIBHO M aKKypaTHO BBIMOJHWJI BCE 3aIMCH, TAOIUIIBI, PUCYHKH,
rpaduky, BHIYUCIECHUS U C/IeJ1al BBIBOBI.
5.I0posiBiseT opraHU3alMOHHO-TPYJOBbIE YMEHUS (IOJIEPKUBACT YHCTOTY pabouero Mecra u
HOPSIOK Ha CTOJIE, SKOHOMHO HMCIIOJIb3YET PACXOHBIE MATEPUAIIBI).



6.JKCIIepUMEHT OCYILECTBIISET IO TUIaHY C YUYEeTOM TEXHHMKH O€30MaCHOCTH M MPaBUI pabOTHI C
MaTepHuagaMu U 000pYJOBaHUEM.
Otmerka "4" cTaBUTCS, €CIIU YUCHUK:
1. OnbIT IPOBOAXI B YCIOBUAX, HE 00ECIIEUNBAOLINX J10CTATOYHON TOYHOCTH U3MEPEHUHM.
2. Mnu 6b110 JOMYIIEHO /BA-TPU HEI0UYETA.
3. Wnu He 6onee ogHO# HErpyOO# OMMOKK M OJTHOTO HEJA0YETa.
4. Vnu 3KCIIEpUMEHT NPOBE/IEH HE MOJIHOCTHIO.
5. Vlnu B onvcaHuy HaOJIFOJEHUH U3 OIBITA IOIYCTUII HETOUHOCTH, BBIBOBI CJI€JIall HEIOIHbIE.
Otmetka "3" cTaBUTCS, €CIIU YUCHUK:
1. IlpaBunbHO ompenenua LEdb OIbITa; PadOTy BBHINOJHIET HPAaBUIBHO HE MEHEEe ueM
HAIOJIOBUHY, OJJHAKO 00bEM BBIMOJIHEHHON YacTH TaKOB, YTO MO3BOJISICT MOJIYYHUTh MTPABHIIbHBIC
pe3yJbTaThl U BBIBOJIBI 10 OCHOBHBIM, IPUHIMITHAIIBHO BaXKHBIM 3a/1a4aM pPaOOTHI.
2. N nmonbop obopyaoBaHMs, OOBEKTOB, MaTepHajoOB, a Takke pabOTHI MO Hayally OIbITA
IPOBEJI C MOMOIIBIO YUUTEINS; UM B XOJ€ MPOBEACHUS ONbITA U U3MEPEHUN OBbUIM TOMYIIEHBI
OIMOKY B ONMCAHUH HAOIIOACHUH, (HOPMYTUPOBAaHUH BBIBOJIOB.
3. OnsIT NPOBOAMIICS B HEPALMOHAIBHBIX YCIOBHUSX, YTO MPUBEJIO K MOJYYCHHUIO PE3YJIbTATOB C
0oJbIIEH MOTPEIIHOCTHIO; WM B OTYETE OBLIM JOMYLIEHBI B OOIIEH CI0XKHOCTU He Oosiee ABYX
OLIMOOK (B 3aMUCAX €AMHUL, U3MEPEHUSX, B BRIYUCICHUSIX, rpadukax, Tabaumax, cxemax, u T.1.)
HE NPUHIUNHAIBHOTO JUIA JaHHOW paboThl XapakTepa, HO TOBIHMSBIIUX Ha pPE3yJIbTaT
BBITOJIHEHUSL.
4. Jlonyckaet rpyOyro OmmMOKy B X0/€ dKCTIiepuMeHTa (B 00BbsiCHEHUH, B 0popMIIEHUN paboTHI, B
COOJIIOJICHUH TPaBWJI TEXHUKU 0€30MacHOCTH Ipu padoTe ¢ MaTepualaMu U 000pYyJOBaHUEM),
KOTOPAst UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.
OtmMmetka "2" cTaBUTCS, €CIIM YUCHHUK:
1. He ompemenwyn caMOCTOSTENBHO II€Nb OIBITA; BBIIOTHHI pPabOTy HE MOJHOCTHIO, HE
HOJArOTOBWJI HYXHOE 000pynoBaHME M OOBEM BBINOJHEHHOM YacTh paboThl HE IMO3BOJISET
c/IenaTh NPaBUIBHBIX BBIBOIOB.
2. Wnu ombIThl, HM3MEpPEHUs, BBIYMCICHMS, HAOIIOJCHHUS NPOU3BOJUINCH HENPaBUIBHO.
3. Unu B xome paboThl W B OTYETE OOHAPYKWIHCh B COBOKYITHOCTH BCE HEIOCTaTKH,
OTMEYEHHbIE B TpeOOBaHMX K OleHKe "3".
4. Jlomyckaer nBe (u Oojee) rpyOble OMIMOKA B XOJI€ SKCIEPUMEHTa, B OOBSICHCHUH, B
opopmieHun paboOThl, B COOJIOJEHMM TMpaBUJI TEXHUKU O€30MacHOCTH Ipu pabore ¢
BeleCTBaMH U 000PYZ0BaHNEM, KOTOPbIE HE MOXKET UCIIPaBUTh JIaXke 110 TPEOOBAHUIO YUUTEIIS.
OneHka caMoCTOATEbHBIX MMCbMEHHBIX H KOHTPOJIBHBIX PadoT.
Otmetka "5" cTaBUTCS, €CIIU YUCHHUK:
1. Beimonnun paboty 6e3 ommboK U HeI0UEeTOB.
2. Jlomyctuit He 6oJiee OTHOTO HEJIoYeTa.
Otmetka "4" cTaBUTCS, €CIM YUEHHUK BBITOJHUI pabOTy MOJTHOCTHIO, HO JJOMYCTHII B HEM:
1. He Gonee ogHOM HETrpyOOl OMTMOKHA U OHOTO HEIOYETA.
2. Vnu He Gomnee MByX HEJOUETOB.
Otmetka "3" cTaBUTCS, €CTU YUYEHUK MPAaBUILHO BBIMOJHUI HE MeHee 2/3 paboThl WU
JIOTTYCTHII:
1. He Gonee 1ByX rpyOBIX OMIMOOK.
2. N He 6osee oHOM TpyOO# M 01HOM HerpyOoi oMOKK U OHOTO HEJ0YeTa.
3. inu He 6onee IBYX-TpexX HETPYObIX OMIMOOK.
4. inu ontHOM HEerpy0oil OMMOKY U TpeX HEI0UYETOB.
5. Vlnm ipu OTCYTCTBHM OUIMOOK, HO NP HAIWYHH YE€THIPEX-TISITH HEJT0YETOB.
Otmetka "2" cTaBUTCS, €CIIU YUEHUK:
1. JomycTtuin uncio omuOOK U HEJOUETOB IMPEBOCXOJAIIEe HOPMY, IIPU KOTOPOW MOXKET ObITh
BBICTaBJICHA OLieHKa "3".
2. nun ecny paBWIIBHO BBINOJIHUI MEHEE MOJOBUHBI PaOOTHI.



8. Conep:xanue yueoHoro npeamera buonorus

5 kaace
Ha3Banue Tembl (pa3aesa) Kosm4yecTBO 4acoB KoanuyectBo
JIa0OpaTOPHBIX U
NPaKTHYEeCKUX padoT

Benenue 7 0

Paznen 1. Ctpoenue opranusma 12 5

Pazmen 2.  MHoroo0pasue  KHBBIX 14 6+1
OpraHu3MOB

[ToBTOpEHue 2 12
UTOIO: 35 24

BBenenue (7 yacoB)

buonorus — Hayka O XHUBBIX Opranu3mMax. MeTopl U3y4eHHs] MPUPOJbI: HaONIO/ICHUE,
JKCIEPUMEHT (OmBIT), u3MepeHue. PazHooOpasue KHUBBIX OpraHu3zMoB. PazHooOpasue u
KJaccuguKkanus >KuBblX opranu3zmMoB. Bun. IlapctBa xuBoil mpuponbl. [Ipu3Haku OCHOBHBIX
[apCTB, MX XapaKTEPUCTHKA, CTPOEHHE, OCOOCHHOCTH >KU3HEAEATEIBHOCTH, MecTa OOWTaHHMS,
pOJIb B MPUPOJIE U KU3HEACATEIBHOCTU YelloBeKa. bepexHoe oTHouleHue K npupoxe. Oxpana
Omonornvecknx o00BekTOB. [IpaBuia paboTEl B KaOWMHETE OHOJOTHUH, C OHOJOTHUYCCKUMU
npubopaMu U HHCTPYMEHTaMHU.

CBolicTBa KUBBIX OPIraHU3MOB (CMPYKMYPUPOBAHHOCMb, YeI0CMHOCHb, OOMEH BEIIECTB,
JIBIDKEHUE, pa3MHOXKEHHE, Pa3BUTHE, Pa3ApaXUMOCTh, IPUCTIOCOOIEHHOCTh, HACIe0CMBEHHOCHb
U U3MEeHYUBOCMb) UX TIPOSIBJICHUE Y PACTEHH, dKUBOTHBIX, TPUOOB U OaKTepUil.
HazemHo-Bo31y1IHAas!, BOAHAS U IOYBEHHAs cpeibl 0OUTaHMs opraHu3MoB. [Ipucrnoco6ieHHOCTh
Oopranu3MoB K cpene ooutanusi. PK Pacmumenbhwiii u scugommswiii Mup pooHo2o Kpas.

Paznen 1. Ctpoenne oprannsma (14 yacoB)

MHoroo6pasue K HUBbIX OpraHu3mMoB. (OCHOBHBIE CBOICTBa JHUBBIX OPraHU3MOB:
KJIETOYHOE CTPOEHHME, CXOIHBIM XUMHUECKUH COCTaB, OOMEH BEIEeCTB U HHEPIuu, MHUTaHHE,
JbIXaHUE, BbIACIEHUE, POCT U pa3BUTHE, pPa3APaXUMOCTh, JIBKEHUE, pa3MHOXKEHUE.
OO6opynoBaHue Jis HAYYHBIX HCcleloBaHUN (J1TabopaTopHOE 000pyAOBaHHE, YBEIMUUTEIbHBIC
npuOOpbI, U3MEpPUTENbHBIE NMPUOOPHI). YBEIUUYUTENbHbIE MPUOOPHI: pydHAs Jyma, CBETOBOU
MUKpockon. KneTka — sieMeHTapHas €AMHMIA XUBOro. besbsnepHble U sAEpHBIE KIETKH.
Crpoenve u (QyHKIUM sipa, LUTOIUIa3Mbl U €€ OpraHousIoB. XpOMOCOMBI, UX 3HAu€HUE.
Paznuuus B CcTpOe€HMM pacTUTENBbHOM M JKMBOTHOW KieTok. CopepkaHMEe XHMHUYECKUX U
AIIEMEHTOB B KileTKe. Bona, npyrue HeopraHuueckue BEIIECTBA, UX POJIb B JKU3HEAEATEIbHOCTH
KJeToK. OpraHuyecKue BelecTBa: OeNKU, KUPBI, YIIIEBO/Ibl, HYKJICUHOBBIE KHCIOTHI, UX POJb B
KieTke. TkaHu pacTeHuid © KUBOTHBIX. [loHsATHE «TKaHb». KieTouHble »IE€MEHTHI U
MEXKJIETOYHOE BEIIeCTBO. THIBI TKaHEel pacTeHHi, ©X MHOTooOpasue, 3HadYeHue, 0COOCHHOCTH
cTpoeHus. TUnbl TKaHel )KUBOTHBIX OPraHU3MOB, X cTpoeHue U GpyHKIUU. OpraHbl BETKOBBIX
pactenuii. [lonstue «opran». Opranbsl IBETKOBOI'O pacTeHMs. BHelIHee cTpoeHne U 3HAUYEHHE
kopHsi. KopHeBble cucrembl. Bunonsmenenus: kopueidl. Ctpoenue u 3HadeHue noodera. [Touka -
3ayaTouHblii moder. Crebenb Kak oceBoil opran moOera. [lepeaBikeHne BEIIECTB MO CTEOIIO.
Jluct. Ctpoenne u pyukiuu. [IpocTeie u cinoxxubie MUCThs. L[BETOK, €ero 3HaueHHE U CTPOEHUE
(OKOJIOLIBETHUK, THIYMHKHM, mecTuku). Comserus. I[lmomsl, MXx 3HaueHHWe W pazHOOOpasue.
CTpoeHne CeMsH OIHOAOJBHOTrO W JBYIOJBHOIO pacTteHuil. Cucrembl opraHoB. OCHOBHBIE
CUCTEMBI OPT'aHOB )XKMBOTHOT'O OpPraHM3Ma: NMUIIEBApPUTEIbHAs, ONIOPHO-/IBUrATENbHAs, HEPBHAS,
SHJOKPUHHAs, pa3MHOXKeHUsA. OpraHbl U CUCTEMBI OPTaHOB >KMBOTHBIX. OpraHu3M Kak €QUHOE
nenoe. BzauMoCBs3b KJIETOK, TKaHEW M OpraHoB B opraHu3max. JKuBble OpraHusmbl U
oKpyXkaromas cpena. Opranusm - OHOJIIOruyecKas CUCTEMA.




JlabopaTopHble padoThI:

Ne 1 M3ydenue ycTpoiicTBa yBEIMUYUTEIbHBIX IPUOOPOB U MpaBuiia pabOThl ¢ HUMU

Ne 2 [TpuroroBneHre MUKponpenapara KOXHUIbl YEIIyH JyKa

Ne 3 Xummnueckuil cocTaB KIETKH

Ne 4 JIBvokeHHE ITUTOIIIa3MbI

Ne 5 Opransl IBETKOBOTO PaCTCHUS

Pa3nea 2. MHorooopasue ;kuBbIX OpranuzMos (14 yacoB)

Hayunble mpencraBiieHHs O NPOMCXOKIACHUM 4YelIOBeKa. J[peBHHME NPEIKU YeIOBEKa.
UYenosek ymensiil. Yenoek npsMoxonsmuid. YemoBek pasymHblil. CTpoeHUE M CHCTEMaTHKa
npoKapuoT. OCOOEHHOCTH KU3HEAEATEIbHOCTH U POJIb MPOKAPHOT B MPUPOJE U AEATEIBHOCTH
4yejoBeka. MHOroobpasue, OCOOCHHOCTHM CTPOSHHS W TPOHUCXOXKIECHHE MPOKAPUOTHYECKUX
opranu3MoB. Ilpoucxoxnenue u sBomonus Oakrtepuil. OOuIMe CBONCTBA HMPOKAapPUOTUYECKHUX
opraau3mMoB. MHorooOpaszue popm Gakrepuii. OCOOEHHOCTH CTPOCHUS OaKTePHATLHOMN KIICTKH.
[Tonsatue o tunmax obmeHa y mpokapuoT. OCOOEHHOCTH OpraHU3allMyd U JKU3HEAEATEIbHOCTH
IPOKApHOT; PacIpOCTPaHEHHOCTh U POJIb B OMOIEHO3aX. DKOJIOTUYecKas POJib U METUIIMHCKOE
3HavyeHue (Ha npumepe npencrasurenet [loanapctso Hacrosimue Gakrepun).

Oobmas xapakrepuctuka rpuboB. Cucremaruka u MHorooopasue rpubos. Posib rpu6oB B
HOpUPOJIe U KHU3HU 4yenoBeka. OOmias xapakTepucTuka rpu6oB. I[IpoucxoxieHre U 3BONIOLUS
rpuboB. OCOOCHHOCTH CTpPOEHHUs KJIeTOK rpuOoB. OCHOBHBIE YepThl OpraHU3aIUU
MHOT'OKJIETOYHBIX I'puboB OOmas xapaktepucTuka TpuOoB. IIpoucxoxIeHHe M 3BOIIOLHUA
rpu6oB. OCOOEHHOCTH CTPOCHHUsI KJIETOK TpuOOB. (OCHOBHBIE HYEpTHl OpraHU3aAINH
MHOT'OKJIETOYHBIX TPHO0B. OCOOEHHOCTH KU3HEACATEILHOCTH U pacupocTpaHenue. Posib rpubos
B OMOLIEHO3aX U XO3SIIICTBEHHOH J1€ATEIbHOCTH YEJIOBEKa.

OOwiast xapakTepucTUKa pacTeHUil PacTuTelbHBIH OpraHM3M Kak LEJIOCTHAas CHUCTEMA.
Knerkn, TkaHM, opraHbl M CHCTEMbl OpraHoB pacTeHuil. Perynsuus >XU3HEAEATEIbHOCTU
pactenuif; Quroropmonsl. OCOOEHHOCTH KU3HEICATEIBHOCTH pacTeHHi. DOTOCHHTES.
[Turmentsl. CucTeMaThKa pacTeHHMW; HU3IIME M BbICHIME pacTeHud. Husmme pacteHus
Bonmopocnn kak gapeBHeifmas rpynma pacteHui. OOmas XapakTepUCTHKa BOJOpPOCIE.
OcoOenHoctu cTpoenust Tena. OJTHOKIETOYHbIE U MHOTOKJIETOUHbIE BOOpOCIH. MHOroodpasue
BOZOpOCIIEH: OTaenbl 3en€Hble BOJIOpociau, bypsle Bogopocnu u  KpacHele Boaopociu.
Pacnipoctpanenne B BOAHBIX M Ha3eMHBIX OHOILIEHO3aX, SKOJIOTMYECKas pOJb BOJOPOCIEH.
ITpakTHueckoe 3HaYECHHUE.

JInmaiinuku. Ilonstne o cumOmosze. OOmIass XapaKTEpUCTHKA JIMIIAMHUKOB. THIIBI
CJIOEBMI  JHMIIAHHHMKOB; OCOOCHHOCTH  >KU3HENEATEIbHOCTH, pACHpOCTPaHEHHOCTh U
AKOJIOTMYECKAS POJIb JTUIIAHHUKOB.

Beicumme cnopoBbie pacteHus. [IpoucxokiaeHue u oOIias XapakTepUCTHKA BBICHIMX
pacternii. OCOOEHHOCTH OpraHu3alUy ¥ HHIAUBUAYAIBHOIO pPa3BUTHS BBICIIMX PACTEHM.
CropoBble pacteHus. OOmias xapakTepucTHKa, MpoucxoxjaeHue. Otaen MOXOBHUIHBIE,
OCOOEHHOCTH OpraHu3allid, >KU3HEHHOTo Lukia. Pacnpoctpanenue u posib B OHOIEHO3aX.
Otnen [lnayHoBUAHBIE, OCOOCHHOCTH OpraHU3allNM, XU3HEHHOro LuKiIa. Pacmpocrpanenue u
ponb B OGuoneHo3ax. Otaen XBOUIEBUAHBIE; OCOOCHHOCTH OpPraHU3allUM, KU3HEHHOTO IIMKIIA.
Pacnpoctpanenue u pons B OumouneHoszax. Otnen IlamoporHukoBuansle. [IpoucxoxieHue u
OCOOCHHOCTH  OpraHM3ali  NanopoTHUKOB.  JKWM3HEHHBII UMK  HAnoOpOTHUKOB.
Pacnpoctpanenue u posib B OuoneHo3ax. Breicime cemennsie pactenus. Otaen ['onocemenHble
pacrenus. Otnen [lokpeirocemennble (L[BeTkoBbie) pactenus. [IporcxoxaeHnne 1 0COOEHHOCTH
OpraHu3alliil  MOKPHITOCEMEHHBIX  PACTEHMI; CTPOEHUE  Teja, IKU3HEHHbIE  (OPMBI
nokpbIToceMeHHbIX. Kmaccet  OpHomonbHble W JIBymosibHble. OCHOBHBIE — CEMECTBA
MOKPBITOCEMEHHBIX pacTeHui (2 ceMeicTBa OJHOAONBHBIX M 3 ceMeiicTBa JBYIOJIbHBIX
pactenuit). MHOrooOpasue, pacnpoCTpaHEHHOCTh IIBETKOBBIX, MX POJIb B OMOIIEHO3aX, B )KU3HU
YEJIOBEKA U €T0 XO3SMCTBEHHOMN AEATEIBbHOCTH.



Oxpana xuBOW mpupoabl. Baxueimme ->Kolorudyeckue MpoOIEeMbl: COXpaHEHUE
OHOJOru4ecKoro pasHoodpasus, 00pb0a ¢ YHUUTOKEHHEM JIECOB U OIYCTHIHWBAHUEM, 3alllUTa
MJIAHETHI OT BCEX BUJIOB 3arpsI3HEHUMN.

JlaGopaTopHble padoOThbI:

Ne 6 TInecueBble rpuObI

Ne 7 Jlposxoku

Neo 8 CtpoeHue xi1aMuI0MOHA B

Ne 9 BHemiHee cTpoeHrnEe MXOB

Ne 10 M3yueHre BHEIIHEr0 CTPOSHUS MAallOPOTHUKOOOPA3HBIX

Neo 11 M3yueHune BHEIIHErO CTPOCHUS IIMILIEK, XBOU U CEMEHU I'OJIOCEMEHHBIX PACTEHUIN
IIpakTuyeckne padoThbl:

Neo 1 M3ydeHue BHEIIHETO CTPOEHUS MOKPHITOCEMEHHBIX PACTEHUM.

6 kiacc
Ha3Banue Temsl (pa3aesa) Koan4vecTBo KoanuecrBo | IIpoekTsl
4acoB Ja0opaTopH
bIX H
NPaKTHYECK
ux pador

OcobenHocTu CTPOCHUS LBETKOBBIX 14 14 1
pacTeHui
KuznenesaTenbHOCTh PacTUTENBHOTO 10 6 1
opraHu3ma
Krnaccugukanys n1BeTKOBbIX pacTeHUN 6 3 1
Pactenus u okpykaromias cpeaa 6 -
UTOIroO 35 23 3

Pa3nes 1. OcodeHHOCTH CTPOCHMSA IIBETKOBBIX pacTenuii (14 yacos).

OOmiee 3HaKOMCTBO C IBETKOBbIMU pacTeHusMH. Cemsi. Ctpoenue cemeHu. Kopens.
3oHb! KOpHs. Buabpl kopHeit. KopHeBble cuctemsl. 3HaueHue KopHs. BugonsmeHneHust KopHeEi.
[To6er. I'eneparuBHbie U BeretaTuBHBIC MoOeru. CtpoeHue nmobdera. PaznooOpasue u 3HaueHue
no6eroB. Bugonzmenénnsie noderu. [ouku. BereratuBHele u renepatuBHble MOYKU. CTpoeHUE
mucra. JIncropacnonoxenue. JKMIKOBaHUE JINCTA.

Crebenb. Ctpoenue u 3HaueHue crebua. CtpoeHue M 3HaueHue LBeTka. ColBerus.
Onbutenne. Buasl ombuienus. CTpoeHue W 3HaueHWE Iwioga. MHorooOpasue TIJI0I0B.
Pacnipoctpanenue nmiaoaoB.

Mukpockonuueckoe CTpoeHue pacteHuil. PazHooOpa3ne pacTHUTENBHBIX KJIETOK. TKaHH
pacteHnid. Mukpockonuueckoe crpoeHune kopHs. KopHeBoil Bosiocok. MuKpockonudeckoe
cTpoeHue crediiss. MUKpOCKOIIMYeCKOe CTPOEHHE JINCTA.

JlabopaTopHblie padoThbI:
Ne 1 Ctpoenne ceMsaH /[ByZOJBHBIX pacTEHHM.
Ne 2 CtpoeHne ceMsiH OJHOJOJIBHBIX PACTEHUH.
Ne 3 CtpoeHne KOpHEBBIX CUCTEM.
Ne 4 CtpoeHne KOpHEBBIX BOJIOCKOB U KOPHEBOTO YEXJIHKA.
Ne 5 Crpoenune noukwu.
Ne 6 CtpoeHue nyKoBUIIBI.
Neo 7 Ctpoenue kiryOHs.
Ne 8 CtpoeHue KopHeBHIIIA.
Neo O BuemiHee u BHyTpEHHEE CTPOCHHE CTEOJIS.



Ne 10 Buemnee cTpoeHue aucTa.

No 11 BHyTpeHHee CTpOCHHE JIUCTA.

Ne 12 Ctpoenue userka.

Ne 13 CrpoeHnue couBeTuid.

Ne 14 ITnoas!.

[TpoekT «I"epbapuii mo MopdoIOTHN pacTCHUIN

Paznen 2. ’KuszHeesiTeIbHOCTh pacTUTEJIbHOr0 opranusma (10 yacos).
[Ipoueccrl xu3HEnEATENbHOCTH pacTeHui. OOMEH BEleCTB U IMpPEeBpalICHUE YHEPIUHU:

MOYBEHHOE MHUTAaHWE W BO3IYyIIHOEC NHUTaHHWE (POTOCHHTE3),JbIXaHUE, YHAICHHE KOHEUHBIX
MPOAYKTOB oOMeHa BeulecTB. Tpancnopt BemiecTB. JBmxkenus. Poct, pa3BuTie u pa3MHOKEHUE
pacrenuid. [lonoBoe pa3smHoxkeHue pacreHuil. OIUIOJOTBOPEHHE Y LBETKOBBIX PaCTEHHM.
BereratuBHoe pazmHOeHue pacteHuil. [Ipuémbl BbIpaliMBaHus M Pa3MHOXKEHUS PACTEHUU U
yxoza 3a HuMH. KocMuueckas ponb 3e1EHBIX PaCTCHUMN.
JlaGopaTtopHbie padoThbI:

Neo 15 Jlpixanue.

Neo 16 KopHeBoe naBiieHue.

Ne 17 TlepenBuxeHne Boibl 1 MUHEPAJIbHBIX BEILIECTB.

No 18 IlepeaBukeHrue OpraHMYECKUX BEIIECTB.

No 19 Ucniapenue BoAbI TUCTHIMH.

No 20 BereratnuBHOE pa3MHOKEHHUE.
[Ipoekt «IIpopactanue ceMsH»

Paznen 3 . Knaccuukanusi uBeTKOBBIX pacTeHuii (6 4acoB).

Otnen IlokpeitocemenHsle (LIBeTkoBBIE), MX OTIMUUTENbHBIE OCOOEHHOCTH. Kiaccsl
OpnononeHbie U JByAonbHble. MHOrooOpa3ue IBETKOBBIX pacTeHUil. Mepbl mpoduIaKkTUKU
3a00JI€BaHU, BHI3BIBAEMBIX PACTCHUSIMHU.

JlabopaTropHblie padoThbI:

Ne 21 Onpenenenue npusHakoB pacTeHuil cemeiicTB Kpecronsernsie, Po3oiBeTHble.

Ne 22 CewmeiictBa bo6oBrie, [TacneHoBbie, COKHOILIBETHEIC.

Ne 23 CemeiictBa 3naku, JIlneiHble.

Ilpoexm no cucmemamuke pacmeHuti
Pa3nen 4. Pactenus u okpy»kaiouas cpena (6 yacon).
Pactutenbnbie coobmiectBa. OXpaHa pacTUTENBHOTO MHpa. PacTeHHs B HCKYCCTBE,
JTUTEPATypPE, MOIZUU U MY3BIKE.

7 kiacce
Ha3zBanmne Temsl (pa3jaea) KoumuecTBo KoanuectBo | IlpoexTsi
4acoB Ja0opaTopH
bIX U
NPaKTHYeCK
ux pador

300J10rUsI — HayKa O KUBOTHBIX 2 - -
Msoroo0pasue KUBOTHOT'O Mupa: 17 5 1
0€ecr03BOHOYHBIE
Msoroo0pasue KUBOTHOT'O Mupa: 11 3 2
MMO3BOHOYHBIE
DOBOJIIOIMS M 3KOJIOTUSI  >KUBOTHBIX. 5 - -
JKUBOTHBIE B 4ETTOBEYECKOUN KYJIBTYpE
UTOro: 35 8 3




Pasnen 1. 300/10rus1i — Hayka 0 JKUBOTHBIX (2 4aca).
Yro wmzyuaer 300norus? CrpoeHHe Tena KUBOTHOrO. MeCTO JKMBOTHBIX B IIPUPOJE U SKU3HU
4esloBeKa
Pazjen 2. MHorooopasue >KHBOTHOr0 MUpa: 0ecno3BoHouHbIe (17 yacoB).

Ipocreiimme. OO0mas xapakrepucTrka npocTedimx. KopHEHOXKH U KryTukoBble. OOpa3
JKU3HH M CTPOCHUE MH(Y30pHid. 3HAYECHUE TIPOCTEHIIINX.

[lepBble MHOTOKJIETOYHBIE — KHIIEYHOMOJNOCTHbIE M TyOku OOIas XapakTepucTUKa
MHOIOKJIETOUHBIX ~ JKMBOTHbBIX. Tun  KumneynononoctHele. MuorooOpasue W 3HayeHHe
KHUILIEYHOMOJIOCTHBIX.

YepBu. OOmas xapaktepucTuka depBed. Tunm Ilmockue dYepBH: pECHUYHBIC YEpPBH.
[TapazuTryeckue II0CKUE YEPBU — COCATIBIIMKY U JIEHTOUYHbIE uepBU. Tun Kpyrible uepsu.

Tun Kosbuatsie yepBu: o011as xapakrepuctuka. MHOroo0pasue KoipuaTblX YepBeid.

Tun Ynenucronorme. OcHOBHbIe uepThl uneHucToHorux. Kimacc PakooOpasubie. Kiacc
[TaykooOpasnsbie. Kitacc Hacexomble. Ob1ias xapaktepuctika. MHOrooopasyue HaceKoOMbIX. 3HaueHHe
HACEKOMBIX.

Tun Mosutrocku, win Msirkoreibie. O0pa3 >KU3HU U CTPOSHHE MOJUTFOCKOB. MHOroo0pasue
MOJUTIOCKOB. VX pOJIb B IPUPOJE U KU3HU YEIIOBEKA.

JlaGopatopHblie padoThI:

Ne 1 «3ydyeHue cTpoeHHS U TEPEIBIKEHUS] OJHOKJIETOYHBIX JKHUBOTHBIX», «l3ydeHue
BHEIIHETO CTPOEHHUS, IBUKEHNS, pPa3IpaKUMOCTH JI0KIEBOTO YEPBS»

Ne 2 «M3ydeHne BHEIITHETO CTPOCHHSI HACEKOMBIX)

Ne 3 «3y4eHne TUIIOB pa3BUTHSI HACEKOMBIX»

Ne 4 «I3ydeHrie BHEIIHETO CTPOEHHUS PAKOBUH MOJLTFOCKOB)

Paznen 3. MHorooopasue ;kKHBOTHOro MHpa: mo3BoHo4HbIe (11 yacos).

Tun Xopaoosble: OecuepenHble, pbIObl. OCOOCHHOCTH CTPOEHUSI XOPJOBBIX JKUBOTHBIX.
Huzime xopaosble. CTpoeHne U sKU3HEAEATELHOCTD pbl0. MHOrooOpasue pblo. 3HaueHue phIo.

Tun Xopaosble: 3eMHOBO/IHBIE U NpecMbikarolmecs. Kinacc 3emHoBoHbIe, M AMGUONH.
Kiace [Ipecmbikaronmecs, wm Penrrumn.

Tun Xopaossble: nTunbl U MiekonuTaomue. OcCOOEHHOCTH CTpoeHusl MTULL. PasMHOXkeHe 1
pazButHe NTHL. 3HaueHue nTul. OCOOEHHOCTH CTPOEHHsS MIIEKOMHUTAoUMX. PasMHOXeHHE |
CE30HHBIC SIBJICHMSI B JKU3HM Miekonuraioumx. Kiaccudukaims miiexonuraronmx. OTpsiasl
IUTALIEHTApHBIX MJIEKOITUTAIOIMX. YenoBeK 1 MIEKOIUTAIOIIKE.

JlaGopaTopHbie padoThI:

Ne 5 «MI3ydeHne BHEITHETO CTPOSHUS U NIEPEIBMKEHUST PhIO»

Ne 6 «3yueHne BHEITHEr0 CTPOEHHUS U NIEPHEBOTO ITOKPOBA MTHULDY

Ne 7 «I3y4eHne BHEILIHETO CTPOEHMS, CKeJleTa ¥ 3yO0B MIICKOMUTAFOIIX)

Pa3nen 4. IBosnonys ¥ 3K0JIOTUS JKUBOTHBIX. 2ZKMBOTHBIE B YeJIOBeUeCKOil KyJIbType (5 4acoB).
Postb >KMBOTHBIX B PUPOIHBIX coodIiecTBaX. OCHOBHBIE ATAIlbl Pa3BUTHSI )KUBOTHOTO MUpa Ha 3emJIe.
3HaueHUE JKUBOTHBIX B UCKYCCTBE U HAYYHO- TEXHUUECKUX OTKPBITUSIX

8 kaacc
Ha3zBanmne Temsl (pa3jaea) KoumuecTBo KoanuectBo | IlpoexTsi
4acoB JlabopaTopH
bIX U
NPaKTH4YeCK
ux pador

Pazgen 1. MecrTo 4esioBeka B cucreme 6 1
OPraHuYecKoro Mupa.
Paznen 2. ®u3noI0rHUecKHe CHCTEMBbI 60
OPraHoOB YeJIOBEKA.




[

PerynaropHele cuCTEMBI — HEpBHasA W 9
SHJOKPUHHAsA

CeHCOpHBIE CUCTEMBI

OHOpHO-,I[BI/IFaTeJ'IBHaH CcHUCTEMA

BuyTtpenussa cpena opranusma.

Al

CepaeuHo - cocyaucrtas u numdpaTuieckast
CUCTEMA.

Z[BIX&TCJ'IBH&H cucrTema.

[InmeBapurenpHas cucreMa.

HI/IH_IeBapI/ITeJ'IBHaH cucrema.

[TokpoBsI Tena

MoueBbIAeIUTEIbHAS CHCTEMA

AN [(DN|OT]OT]| W

PenponykruBHas cucrema.
WuauBuayanbHOE pa3BUTHE OpraHu3Ma
YEIJIOBEKA.

IToBeneHue u nNcuxuKa yeloBeKa.

UYeioBek U €ro 310pOBbE

Hrorosoe TectupoBanue

Rl | N[ 0o

IToBTOpEeHnE

HUTOrO: 70 12

Paznen 1. Mecrto 4esioBeKka B cMCTeMe OPraHH4ecKoro Mupa (6 4acos)

UYenoBek Kak 4acTb KUBOM IPHUPOJBI, MECTO YEIOBEKA B CUCTEME OPraHUYECKOro Mupa. Heprol
CXOJICTBA YEJIOBEKA U KMBOTHBIX. CXOACTBO M PA3fMYMS YENOBEKAa M YEJIOBEKOOOPAa3HBIX 00E3bsH.
UenoBek pazyMmHblil. buosormueckue u conpianbHble (AKTOpbl aHTPONOCOLMOIrEHe3a. JTanbl U
(bakTOpBI CTAHOBJIEHHUS YeJIOBeKa. Packl uenoBeka, UX MPOUCXOXKACHNE U €JMHCTBO.

JlaGopaTopnas padora:
Ne 1 BoisiBneHue 0coOeHHOCTEH CTPOEHUS KJIETOK Pa3HbIX TKaHEH
Paznen 2. ®u3uos10rnyecKne CMCTEMbI OPraHOB YesioBeKa. (60 yacos).

PerynsitopHble cucTeMbl — HEPBHAS ¥ JHIOKPHHHAA (9 4acoB)

I'ymopaneHas peryssiuums [lonstre o perymsiipn. HepBHast, rymopaiibHas 1 HEHpOTryMOpaibHast
perymsuus. 'ymopanbHas perymsauust. JKenessl BHyTpeHHEH cekpenmu. (CocTaB 3HIOKPUHHOIO
armapara. [ 'opMOHBI 1 HX POJIb B 0OOMEHHBIX Mporieccax. JleMOHCTpalys CXeM CTPOEHHS 3HIO0KPHHHBIX
JKeNe3; CTPOeHHs, OHOJIOTMYECKOM AaKTMBHOCTH M TOYEK NPHIIOKEHHsS TOPMOHOB; (oTorpaduii
OONMBHBIX C  pa3NUMYHbIMK  HapylleHUsIMA  (QYHKIMM ~ SHIOKPUHHBIX  Jkene3.  Hepshas
perymsiius.3HadyeHne HepBHOW cucteMbl. lleHTpanbHas W mepudepuueckas HepBHas CHCTEMA.
BereratuBHas u comaTndeckas 4acTy HEPBHOW cUcTeMbl. Peduiekc; npoBeneHre HEpBHOIO UMITYJIbCA.
Crpoenrie 1 (GYHKIMU CIIMHHOTO MO3T'a, OT/ENIOB T'OJIOBHOIO MO3ra. bosbliie momyrapys roioBHOro
mosra. Kopa Oompimx nomymiapuil. 3HaueHre KOpbl OOJNBIIMX TOMYIIApUil U €e CBS3U C JIPYTHMMHU
OT/IEJIaMU MO3Ta.

JlaboparopHasi pabora:

Ne 2 « I3y4yenue roloBHOrO MO3ra 4esioBeKa (1o MyJisiKam)».

Cencopnble cucremsbl (6 4acoB).

Opranbsl 4yBCTB (aHaTM3aTophl), WX crpoeHue, (QyHkimu. CtpoeHue, (YHKIMHM W TUTHEHA
opraHoB 3penust. CTpoeHue 1 QyHKIMU OpraHoB ciyxa. [Ipenynpexnenue HapymeHui ciryxa. Oprassl



0CsI3aHMs, BKyca, OOOHSHMSA. | MrMeHa opraHoB 4yBCTB. MBIIIEUHOE M KO)KHOE UyBCTBO. 3PUTEIIBHBIN
aHANIM3aToOp M OCOOEHHOCTU €ro CTpOeHus. bIM30pykocTh, NadbHO30PKOCTb, HMX KOPPEKLMsA U
npodmiakTrka. CilyXoBOM aHaIM3aTop, CTpOeHUE U (DYHKIMOHMpOBaHHEe. BecTHOYISIpHBIi armapar u
ero TpeHupoBka. OcszaHue, 0OOHsIHUE, BKYC. POJIb KOpBI T'OJIOBHOIO MO3Ia B OPUEHTALIMHU YEJIOBEKA B
MHpE 3a11ax0B, 3BYKOB Y OLIYILIEHUH.

JlaboparopHasi padora:

Ne 3 «M3ydenue cTpoeHust ¥ pabOThI OpraHa 3peHUsD

OnopHo-aBUraTeibHasA cucreMa (S 4acos).

Ckerner yenoBeKa, ero OTJENbl: OCEBOI CKEJIET, CKEJIET MOSICOB KOHEUHOCTEN, CKEJIET CBOOOAHBIX
KOHeyHocTed. (OCOOEHHOCTH CKelleTa YeNOBEKa, CBSI3aHHbIE C TPYJOBOM JIEATENBHOCTBIO U
npsiMoxokienneM. CoctaB M CTpOeHHE KOCTei: TpyOuarble W rybuarsie kocTu. Kiaccupuxarms
kocreil. Poct kocrtell. Bo3pacTHble M3MEHEHHsT B CTPOCHMM KOCTE€H. THIBI COEIMHEHMS KOCTEH.
3a00s1eBaHMs OTIOPHO-/IBUTATENIHHON CUCTEMBI U UX TIpoduiakTuka. Mpimeunas cucrema. CTpoeHue u
pazButrie Mbin. OCHOBHbIE TIpyHmbl MbII, MX (yHkuud. PaGora Mbmmny *cratuyeckas Hu
JMHaMU4ecKasi Harpyska. Poib HEpBHOI CHCTEMBI B peryisiliuy paOOThl MBIIIL. Y TOMJIEHHE MBbIIIIL,
pOJIb AKTMBHOIO OT/IbIXa B BOCCTAHOBJIEHWM AKTMBHOCTH MBIIIEYHON TKAHW. 3HaueHUE (pu3HyecKon
KYJIBTYPBI U PEKHM TPY/a B MPABIWILHOM (POPMUPOBAHKH OTTOPHO-ABUTaTEIBHOTO amapara.
JlabopatopHblie padoThI:

Ne 4 «BpisiBIeHHE 0COOEHHOCTEN CTPOSHUS TO3BOHKOB)

No 5 «M3yueHne BHEIIHETO CTPOEHUS KOCTEM»

Ne 6 «BpIsiBIIEHNE TUIOCKOCTOIUST HAPYIIEHUH OCAHKI

Buyrpennsisi cpena opranusma (4 yaca).

[TonsiTust «BHYTpeHHSST cpefa» U «romeocTa3». TkaHeBas xkuakocTb. KpoBb, ee cocraB u
3HaYeHWE B OOECTCUEHHH IKM3HEACSTENbHOCTH oOpraHn3ma. KilerouHble 371eMeHThl KpOBU:
SPHUTPOLUTHL, JTEHKOIUTHL, TPOMOOLUTHL. [ I1azma kpoBu. CBepThiBanue KpoBu. | pymmsr kposu. Jluma.
Nmmynuter. Amneprus. Mudekipionnsle 3a0oneBanus. [IpenynpenurenbHble MpuBUBKH. JleueOHbIe
ceiBopoTKH. [lepemuBanue kpoBu. JlonopctBo. 3Hauenue padot JI. lacrepa u U. 1. Meunukosa B
00J1aCT IMMYHUTETA.

JlaGopaTopnas padora:

Ne 7 «CpaBHEHNE MUKPOCKOITMUECKOTO CTPOEHUSI KPOBU YEJIOBEKA U JISITYILIKI

CepneuHno-cocyaucras u Jjumdaruyeckas cucrema. (4 yaca)

Cepatie, ero CTpoeHHe U peryIsiLus IeITeNbHOCTH, OONBIION 1 Malblii KPYTH KPOBOOOPAIIIEHHSI.
Cepneunbrii k1. CTpoeHHe BEHO3HBIX U apTepHalbHBIX cOCynoB. JlumdooOparmenue. [[BikeHne
KpoBu 10 cocynaMm. KpopsHoe naBnenue. Perymsauus naenenus. I[lynsc. 3aboneBaHust opraHoB
KPOBOOOpAILIEHHS, UX MIPEAYPEKIACHHE.

JlabopaTopHbie 1 IpaKkTHYecKue padoThI:

Ne 8 «3mMepeHre KpoBSIHOTO JJABJIEHHUS C TOMOIIBIO ABTOMATHUYECKOr0 PUOOpa

Ne 9 «Onpenenenue myabca U MOJCYET YUCHA CEPIICUHBIX COKPAILIEHHH J10 M TIOCie (PU3HUECKOI
Harpy3Ku»

JpIxaresibHasi cucrema (3 yaca).

[ToTpeGHOCTH OpraHM3Ma uenoBeka B KHCIIOpoje Bo3ayxa. OpraHbl JbIXaHHS, UX CTPOEHHE.
JlpixatenbHble ABMKEHUS. ['a3000MEH B JIETKHMX, TKaHSX; MEPEHOC Ta30B SPUTPOLUTAMU U ILIa3MOM
KpoBU. Perymsimst npixanusi. [wurmeHa opraHoB ApIXxaHus. 3a00NICBaHUS OPraHOB JIBIXaHWS.
Nupexumonnble 3a6oneBanust. ['010coBoit anmapar.

IIpakTyeckas padora:

Ne 10 «Omnpenenenrie 4acTOThI ABIXAHUS U €TO CBSI3b C ITYJIbCOM»

IumeBapurenbHas cucrema (5 4acoB).

[urarenpHbIe BelecTBa U MUIIEBbIE MPOAYKTHL [oTpeOHOCTh UenoBeka B MUILe ¥ MUTATETbHBIX
BemectBax. [lumieBapenne. Ctpoenne W (YyHKIMU OpraHoB muiieBapeHus. [lumieBaputenbHbie
JKeJIe3bl: TIeYEeHb U TODKENTy0uHas JKene3a. JTanbl nporeccos nuieBapenus. Mecnenosanus M. 1L
[TaBnoBa B 005aCTH NUIIEBAPEHHUSI.

JlabopaTopHble 1 IpaKkTHYecKue padoThI:



Ne 11 « BozzeiicTBue »emy104HOT0 coka Ha OeJIKH, CIIOHBI Ha KpaxMall (BUpTyaibHas paboTa)»

No 12 «M3ydeHue BHEIITHETO CTPOSHHS 3yOOB)

O0meH BelecTs (5 yaca).

OOm1as xapakTeprcTUKa 0OMeHa BellecTB U sHepruu. [lnactuueckuil u sHepreTudeckuii oOMeH,
UX B3aMMOCBs3b. OOMEH BObI, MHHEPATHHBIX BELIECTB, OCJIKOB, XMPOB M YIJIEBOIOB U  €r0
perymsiuus. Hopmbl u pexxuM nuranusi. Parpionansnoe nuranve. Butamunel. Mx ponb B oOMene
BellecTB. [ nroBuraMuHo3. [ MnepBUTaMUHO3.

IHoxpoBbI TeJ1a (2 Yaca).

Crpoenre u QYHKIMHM KOXH. POIIb KOXKHM B TEIUIOPETy/ALMHU. 3aKaluBaHHE. | MTMEHUYecKre
TpeOOBaHUSI K ONIEK/E, OOyBU. YXOH 3a KOXKEl, BOJIOCAMU W HOITSIMHU. 3a00JeBaHUS KOXXKH U UX
IIPEAYIIPEKICHHE.

MoueBblieuTeIbHASI ccTeMa (2 yaca).

Koneunsie npoaykTel oOMeHa BerectB. Opransl BeieneHus. [1ouku, ux ctpoeHre U QyHKIMH.
OOpazoBanue Moud. Poib KOKM B BBIIENICHUM W3 OpraHu3Ma IPOAYKTOB OOMEHa BEIIECTB.
3aboseBaHNsl OPraHOB MOUEBBIIENICHUS U UX MIPEAYIIPExXIeHHUE. JleMOHCTpalys MOJIEIH MOYEK.

PenponykrusBHas cucrema. UHauBuayaibHOE Pa3BUTHE OPraHU3MA YesI0BeKa (5 4yacoB).

Cucrema OpraHoB pa3MHOMKEHHS; CTpOSHHE W TUrHeHa. MH(eKImu, nepenatonmecst mojIoBbIM
nyrem. BUY. Ilpodunaxtuka CIIM/a. OmnomorBopeHue. BHyTpuyTpoOHOE pa3BUTHE, POJBL
Jlakrarms. Poct u pa3sutue pedenka. [lnanupoBanue cembu. Hacnencrsennsie 3a0oneBanust. Meauko-
TeHETHUYECKOe KOHCYIbTUPOBaHUE. BiusiHue Ha opraHu3M peOeHKa KypeHHsl, ajlKorois, HapKOTHKOB.
Oraribl OHTOreHe3a 4yenoBeka. Kpurnueckue nepro/ibl OHTOreHesa.

IloBenenne u ncuxuka Yesioeka (8 yacon).

Pednexc — ocnoBa HepBHOU nesitensHocTU. MccnenoBanus 1. M. Ceuenosa, . I1. [1aBnosa, A.
A. VYxtomckoro, II. K. Anoxuna. Bumel pedrexcoB. @opmbl noBeneHus. OcoOEHHOCTH BbICIIEH
HEPBHOM JEATENIBHOCTH U NOBEACHUs YesioBeka. [Ionsatre o curaanbHeix cucremax. [lo3HaBarenbHble
npouecchl. Baumanue. Topmoxkenue. Tumbl HepBHOM cuctembl. Peds. Mpmenue. CosHaHue.
buonornyeckne purmel. CoH, €ro 3Ha4eHWE W TUTHEHA. | WrueHa ymMcTBEHHOro Tpyza. [lamsTs.
Omormn 1 4yBcTBa. OCOOEHHOCTH TICUXMKH 4YenoBeka. TemrepameHT u xapakrep. CrocoOHOCTH U
OJIapEHHOCTh. MEeXITMYHOCTHBIE OTHOIIEHHUS. Poib 00ydeHHs 1 BOCIIUTAHUS B Pa3BUTHU MOBEIACHUS U
TICUXHMKH YEJIOBEKA.

Yes1i0BeK M €ro 310poBbe (2 4acoB).

[TonsTe 0 310pOoBOM 00pasze *kW3HU U 3710poBbe. COOMOJEHNE CAHUTAPHO-TMIMEHHMYECKHX
HOPM M TMpaBWJ 310poBOro oOpasza xu3HU. OkazaHue NEepBOW J10BpaueOHOM MOMOIIM IpU
KPOBOTEUEHUH, OTPABJICHUH (ITUILEBBIMU MPOIYKTAMU U YrapHBIM T'a30M), CMIACEHWH YTOIAFOIIIETO,
TpaBMax, 0XKOrax, 0OMOpPOKEHUH. YKpEIUIEHHUE 3/I0pOBbs: JBUraTellbHasi aKTMBHOCTh, 3aKaJIMBaHUE.
@DaKTopbl pUCKA: CTPECCHI, TMIIOAMHAMUS, NEpeyTOMIIeHHE. BpeaHble NMpUBBIUKM, MX BIUSHUAE HA
3/10pOBbE YeroBeka. YenoBek u okpyxaromias cpena. Okpyxaromias cpeia Kak UCTOYHHUK BEIIECTB U
sneprun. Cpena oouranus. [IpaBua noBeeHNs 4enoBeka B OKpYXKarolen cpese.

JlabopaTropHble M NPpaKTH4YeCKUe Pad0ThI:

No 13 «/3yyeHne mnpuUEeMOB OCTAaHOBKH KalWUIIPHOIO, apTEPUATBHOIO M BEHO3HOIO

KPOBOTEUEHUI.

IIpumepHbIii CIUCOK TEM /ISl IPOEKTHBIX  UCCJIe0BATEILCKUX PadoT. 8 kiace.
1. V3y4enue rumnore3 mpoMCXOKIECHHS YeNIOBEKa, BOSHUKIIMX B PA3IMUHbIE UCTOPUUECKUE TIEPUOIBI.
Cocrapnenue A0KIa1a WM oopMIIeHHE CTEH/Ia Ha 3TY TEMY.
2. UccnenoBarenbekast paboTa 1o onpezeieH o 3aBUCHMOCTH COCTOSIHUS OpraHn3Ma (4acToTa MmyJbca,
apTepuanbHOE JIaBIICHUE, TeMIleparypa) oT ypoBHs (usmueckod Harpy3ku. CocTaBleHHE OT4eTa U
npe3eHTauu. [ pymnmnosas paboTa.
3. OmeHka kayecTBa BO3QyXa IIyTeM O0TOOpa MNpoO MHKPO(IOpHl B PA3NUYHBIX IIKOJIBHBIX
MOMEUICHUSAX C MOCIIEAYIOIIMM BEICEBAHUEM U KOJTMYECTBEHHON OLIEHKOM.
4. UccnenoBanre MUKPOGIIOPH POTOBOM TIOJIOCTH HA KAYECTBEHHOM YPOBHE ITyTeM MapKHPOBAHUS
HEUTPAIbHBIM JIEKAPCTBEHHBIM IPETIAPATOM.



5. Uzydenune 6e3ycnoBHBIX pedieKcoB yenoBeka. PaboTa mpoBOAMTCS B TpyIMIE, MO UTOraM paboTh
COCTAaBJISIETCS OTYET C MpEe3eHTAIHEH.

6. ccrienoBanue paboThI pElIeTOPOB KOXKH, POTOBOM M HOCOBOI mosiocteit. [ pymmoas pabora.

7. zyuenue nHpopMaIy 0 COCTaBe U KaJIOPUIHOCTU MPOAYKTOB rutaHus. CocTaBieHHe CyTOYHOTO
Y HEJIETIbHOT'O PALIMOHA ITUTaHUs C yIE€TOM 3HEpro3arpar JUisi IOAPOCTKa.

8. OmpenerneHrie TUMa TeMIEpaMEHTa METOAOM TecTHpoBaHMs. [lo pe3ynbraram HcClIenOBaHUS
CTPOUTCS IMarpamMmMa KOJIM4eCTBEHHOTo cocTaBa. I pyrmoBas padoTa.

9. BoIsiBieHrE PUYKH cTapeHust opranu3ma. [IpeseHranus no utoram UCCiIeJOBaHUSL.

9 kaacc
Ha3Banue Tembl (pa3aena) Koan4yecTBo KonuuecrBo | IIpoexkTsl
4acoB J1adopaTopH
BbIX M
NMPaKTHYECK
ux pador
buonorus xak Hayka 2
Knerka 9 1
Opranuzm 24 1
Bun 13 1
DKOCHUCTEMBI 20
HUTOI'O: 68 3

Paznen 1. buosiorusi kak Hayka (2 yaca).

Hay4nble Merompl U3ydeHUs, IpPUMEHsSEMble B OWOJNOIMH: HAOMIOJEHHE, OIMCAHME,
AKCIIEpUMEHT. ['Hroresa, Mozienb, Teopusl, UX 3HaYE€HWE U HCIIOJIb30BaHHE B MOBCETHEBHOM >KU3HM.
buonoruueckre Hayku. Ponp Ouonormu B ()OPMHPOBAaHHMHM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA.
OCHOBHBIE TIPU3HAKH KUBOTO. YPOBHHU OpraHU3alllN >KUBOM MpHUpoibl. JKuBble MPUPOIHbIE OOBEKTHI
Kak cucrema. Kimaccudukarius >KMBbIX PUPOIAHBIX OOBEKTOB.

Paznen 2. Kiierka (9 yacos).

Knerounas Teopust. KierouHoe cTpoeHMe OpraHM3MOB KakK JIOKa3aTelIbCTBO WX POACTBA,
eIMHCTBa XUBOW Mpupoapl. CTpoeHHe KIIETKH: KIeTOo4Has 000JIouka, Ila3Marhyeckas MeMOpaHa,
LUTOILIa3Ma, SI7Ipo, OpraHoubl. MHorooopasue kinetok. OOMeH BeIlecTB U MpeBpallieHHe SHEPTUH B
KJIeTke. XpoMocoMmbl U reHbl. Hapyiienus B cTpoeHMM M (PyHKIIMIOHMPOBAaHUM KJIETOK — OJIHA U3
OpUYMH 3a00JIeBaHUs OpraHu3Ma. JleneHne KIETKM — OCHOBA Pa3MHOMKEHUs, pocTa U Pa3BUTHS
OpraHu3MOB.

JlabopaTopnas padora:

Nel  «M3yuenue CTpoeHMs KIETOK W TKaHEM pacTeHWil M KMBOTHBIX Ha TOTOBBIX
MUKpOIpenaparax»

Paznen 3. Opranusm (24 yaca).

Knerounsle u Hexnerounslie (Gopmbl xu3HH. Bupychl. OJHOKIETOYHBIE M MHOTOKJIETOUHBIE
opraHu3Mbl. OCOOEHHOCTH XMMHMYECKOTO COCTaBa OPraHW3MOB: HEOPraHWMYECKUE W OpraHUuYeCcKHe
BEIIECTBA, UX PONib B opraHm3Me. OOMEH BEUIeCTB W MPEBPAILEHUs] SHEPIUH — TPU3HAK >KMBBIX
opraHu3MoB. [Iutanue, ApIxaHue, TPAaHCIIOPT BEILECTB, YAaJIEHUE MPOILYKTOB 0OMEHa, KOOPIMHALUS U
perymsiimst QYHKUMMA, TBIDKEHUE W OIOpa y PACTEHUM M KUBOTHBIX. POCT M pa3BUTHE OpPraHU3MOB.



Pasmuoxenue. becrionoe u monoBoe pasmHokeHue. [lomoBble kierku.  OIIog0TBOPEHUE.
HacnencrBeHHOCTh M M3MEHUMBOCTH — CBOMCTBA OpraHm3MoB. HacnecTBeHHas 1 HeHaceACTBEHHAS
MU3MEHYUBOCTB. [IpHCIOCOOICHHOCTh OPraHU3MOB K YCIIOBUSIM CPEIbL.
JlaboparopHas padora:
No 2 «BbIsiBIIeHHE W3MEHUYUBOCTH
Paznen 4. Bua (13 yacos).

Bun, npusnaku Buga. Buj kak OCHOBHAs CUCTEMATUYECKasi KaTeropust kuBoro. [lomysanums kak
dopma cymiectBoBaHusl Buaa B mpupoze. llomymsims kxak emuHuna spomormu. Y. JlapBun —
OCHOBOITIOJIOKHUK YydeHHsl 00 3Botoiu. OCHOBHBIC JBIDKYIIME CHIIBI 3BOJIIOLMHU B TPHUPOJIC.
Pe3ynbTaThl 5BOMIOLMHI: MHOr00Opasye BUIIOB, IMPUCIIOCOOICHHOCTh OPIraHM3MOB K Cpe/ie OOUTAaHMUSL
VYcnoxHeHue pacTeHuil W KUBOTHBIX B TIpoliecce 3BOMOIMH. [IpoucxoxieHre OCHOBHBIX
CHCTEMAaTHUYEeCKUX TpPYI pacTeHUd M KUBOTHBIX. [IprMeHeHue 3HaHMI O HACIEACTBEHHOCTH,
W3MEHYMBOCTH U UCKYCCTBEHHOM OTOOPE TIPH BHIBEACHUN HOBBIX TIOPO/T )KUBOTHBIX, COPTOB PACTCHUI
Y [IITAMMOB MUKPOOPTaHU3MOB.

JlaGopaTopnas padora:
Ne 3 «BpIsiBIIeHHE y OpraHU3MOB IPUCTIOCOOIICHHI K cpeie OOMTaHuUs
Paznen S. Ikocucremsbl (20 yacos).

DKOJIOrusl, SKoJoruueckue (hakTopbl, UX BIMSHUE HA OPTaHU3MBL. DKOCHCTEMHAs] OpraHu3allus
YKUBOM TPUPOJIbI. IKOCUCTEMA, €€ OCHOBHBIE KOMIIOHEHTHL. CTPYKTYypa SKOcucTeMbL. [InieBrie cBszn
B dKocucTeMe. BzanMozeiicTBrie momysisiiuii pa3HbIX BUIOB B SKocucTeMe. EcTecTBeHHas SKochcTeMa
(6uoreorieno3). Arposkocucrema (arpolieHo3) KaK HCKYCCTBEHHOE COOOIIECTBO OPraHM3MOB.
KpyroBopor BeliecTs u moTok 3Hepruu B ouoreorieHo3ax. buochepa—rinodanbHas sxocuctema. B. .
Bepnanckuii — ocHOBONOJIOXKHUK yaeHust o onocdepe. Ctpykrypa 6uochepsl. Pacnpocrpanenne u
poits kuBoro BemectBa B Onocepe. Hoocdepa. Kparkas ucropus sBomoru 6uocdepsl. 3HaueHHe
OXpaHbl Orocdepsl I COXpaHeHWs XM3HH Ha 3emie. bronmormueckoe pazHOOOpasue Kak OCHOBA
ycroiturBocTH Ouocdepsl. CoBpeMeHHBIE IKOIOTUYECKHEe MPOOJeMbl, UX BIUSHHE Ha COOCTBEHHYIO
KU3Hb U KH3Hb OKpYXarommx jonei. [locrnencTBus AesTenbHOCTH YelIOBEKa B HKOCHCTEMAX.
BrusiHre cOOCTBEHHBIX TIOCTYIIKOB HA YKUBBIE OPTaHU3MBI U SKOCHCTEMBI.

9. Onucanune y4e0HO-METOAHYECKOT0 U MATEPHATbHO-TEXHUYECKOro o0ecreveHus.

ITepedyenb y4eOHO—METOANYECKOTO O0eceYeHH.

1. Asropckoii mporpammbl «buonorus. Ilpumepnsie paGoune mporpammsbl. [IpenmerHas
muHug  ydyeOHukoB B. WM. CuBormazoBa». 5—9 knaccel: ywyeOHoe mocoOue [uis
obmieoOpa3oBarenbHbix opranuzauuii / B. U. CuBornazoB. — M.: Ilpocsemenue, 2019
d1oC 000

2. bBuomorus, 5 kiacc: y4eOHHK JiIs 001Ieo0pa3oBaTeNbHBIX opraHu3aiuii/B.1 cuBorias3os,
ALA. IInemakoB.-M.: IIpocsemenne, 2019-160c.: u.

3. Bbuwomormsa. 5 wmacc: yue0. Jlnms oOmieoOpasosar. yupexaenumii / CuBormazoB B. .,
[InemakoB A. A.— M. :IIpocsewmenue, 2019.

4. buonorusa. 6 xmacc: yue0.wiso0meodpasoBar. ydpexaenuid / CuBormazos B. U
[InemaxoB A. A.— M. : [Ipocsemenue, 2019.

5. buonorms. 7 xmacc: yueb.misobmeodpazoBar. yupexaeHuit / CuBornmazoB B. U
CapsiueBa H. 1O., Kamenckuii A. A. — M. : [Ipocsemenue, 2019.

6. bwuonorms. 8 xmacc: yue0.miso0meoOpazoBar. yupexnaenuii / CuBormazoB B. .,
Kamencknit A. A., CaperueBa H. 1O. — M. : [Ipocsemienue, 2019.

7. buonorusa. 9 xmacc: yueb.mans oOmeoOpasoBaT. yupexnenuid / CuBormazos B. U
Kamenckuii A. A., Caperuesa H. YO. u 1p.— M. : [Ipoceemenue, 2019.

MeTtoauyeckasi JJuTepaTrypa 1JIst YYUTEJIs.



How

ITonomapeBa M.H., Kopuunosa O.A., Kyumenko B.C. buonorus: Pacrenus. bakrepuu.
I'puOb1. Jlumraitauku. 6 kmacc. Metonuueckoe mocodue st yuurtens.- M.: BeHrana-
I'pad, 2005.

MupzoeB C.C. AxrtuBu3anus I03HABATEIBHOTO HWHTEpeca ydamuxcs // buomnorus B
mkoJie, 2007. Neb6.

Cenesko I'.K. CoBpemenHble 00pazoBareibHbIe TeXHOJI0THU. M.: 1998.

Crambepckas JI.B. Ypok Ouonormm maraeT B KOMIBIOTEPHBIN Kiacc // buomorus B
mkoJre, 2006, Ne6.

Tymmna W.A. Vcnonb3oBaHHE KOMIBIOTEPHBIX TEXHOJIOTHI B 0OyueHun Ouonoruu //
[TepBoe cenTs6psi. buomorus, 2003, Ne27-28.

Ucnons3oBanne MKT mpu pabore ¢ METOAWYSCKUMHU MaTepuajaMH B IOATOTOBKE
ypokoB 6uosoruu. [1epms, 2006.

OcHOBHasl JIUTEpaTypa A5 yIaIIUXCS.

1.

2.

buonorus. 5 xmacc: yue0. [ns obGmeobpaszoBar. yupexnaenuit / Cusoriazos B. U

[TnemakoB A. A.— M. : [Ipocsemienue, 2019.

buonorus. 6 kmacc: yueO.ansobmieoOpasoBar. yupexaenuid / CuBormazoB B. U

[TnemakoB A. A.— M. : [Ipocsemienue, 2019.

buonorus. 7 kmacc: yue0.miso0ieo0pasoBar. yupexaenudt / CuBormazoB B. U,
CapsiueBa H. 10O., Kamenckuii A. A. — M. : [Ipocsemenue, 2019.

buonorus. 8 kmacc: yue0.miso0meodpazosar. yupexaenuit / Cubornazos B. U

Kamenckuii A. A., CaperueBa H. }O. — M. : IIpocsemienue, 2019.

buonorus. 9 kmacc: yueb.anms ob6meoOpa3oBat. yupexaenuit / Cupornazos B. U

Kamencknii A. A., CaperueBa H. 0. u np.— M. : [Ipocsemenue, 2019.

JlonoIHUTeIbHAS JTUTepPaTypa I yYaluxcs.

1.
2.

3.

4.

S.
6.

AxumymikuH U.W. 3anumarensnas Ouonorus. - M.: Mononas reapaus, 1972.- 304 c.
AxumymikuH U.M.Mup *uBOTHBIX (O€CIIO3BOHOYHBIE U MCKOMAEMbIE KUBOTHBIE). - M.:
Mpsicnsb, 2004 r. — 234 c.

AxumymikuH .. Mup )KUBOTHBIX (MJIEKOIIUTAIOIINE WK 3BepH).- M.: Mbicib, 2004 1. -
318 c.

AxumymikuH M.U. Mup XuBOTHBIX (HaceKkoMmble, MayKd, JOMAIlHUE >KUBOTHBIE). - M.:
Meicab, 2004 1. — 213 c.

AxumynikuH .M. HeBuaumelie HuTH npupozst. - M.: Meicib, 2005 r.-142 c.
OHIMKIONEaNs Mt netei. buomorus. M.: «ABanTta+» 1996.

HNHuTepHeT-pecypcebl.

1.

arwN

http://school-collection.edu.ru/) . «Enunas xomnexnust Lludposeix OOpa3oBaTenbHBIX
Pecypcos»

http://www.fcior.edu.ru/

www.bio.1september.ru — razera «buonorus»

WWW.bi0.nature.ru — HaygHble HOBOCTH OMOJIOTHUU

www.km.ru/education - ydeOHble MaTepuaibl W cioBapu Ha caite «Kupumn wu
Medonuii»

http://video.edu-lib.net — yue6ubie GpunbmbI

MarepuajbHO-TeXHHYECKOe o0ecrieueHue y4eOHOoro npoiecca.
MartepuanpHo-TeXHUYECKOe OcHameHue Jlaboparopun xwumunm u Ouonoruu LleHTpa

«Touka pocTa» HEOOXOIUMO Ul OpPraHM3aLUHU Ipolecca OO0ydeHHs B LENAX pealu3aluu
tpeboBanuit PI'OC 0 AOCTHKEHMH pe3yJIbTaTOB OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHOU
nporpaMMel. B kabuHeTe OMOJIOTMHM OCYIIECTBIISIIOTCA KAaK ypOuHas, Tak U BHEYpOUHas (pOpMbI
y4eOHO-BOCIIUTATEIBHON JESITEIbHOCTH C YYATUMHCS.


http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.km.ru/education
http://video.edu-lib.net/

JlaGopaTopHblii MHCTpPYMeHTapHii HEOOXOIUM Kak JJIsi YPOUHBIX 3aHATHUH, TaK U IS
IpOBE/IeHUs] HAOIIOIEHUH U UCCIIeI0BAaHUM B NMPHUPOJIE, IOCTAHOBKU U BBIIIOJIHEHHS OIBITOB, B
LIEJIOM — JIJISl peaIlu3alui HayYHbIX METO/I0B U3YUEHUs KUBBIX OPIaHU3MOB.

HartypaibHble 00beKTbI HCIOIB3YIOTCA KaK IMPU M3YYEHUU HOBOIO MaTepuala, Tak U
OpU TPOBEACHHM HCCIEIOBATENbCKUX paboT, TOATOTOBKE IPOEKTOB, OO0OOIIEHHH U
cUcTeMaTH3alllH,

IOCTPOCHUH BBIBOJAOB C YYETOM BBINMOJHEHHBIX HaOmroneHuil. JKuBble OOBEKTHI CieayeT
colepkaTb B COOTBETCTBUM C CAHUTAPHO-TUTMEHUYECKUMH TpEOOBaHUSIMU WU IIPaBUIAMU
TEXHUKU 0€30MaCHOCTH.

YueOHbIe MO/IEJIM CIIY)XKaT JJIs1 IEMOHCTPALlUU CTPYKTYPhl U B3aUMOCBSA3EH PAa3IMYHbIX

OMOJIOTMYECKUX CUCTEM M I pealu3allid MOJEIMPOBAaHUSA KaK Ipolecca H3y4YeHUS U
IIO3HAHUS, Pa3BUBAIOLIETO aKTUBHOCTh U TBOPUECKUE CIIOCOOHOCTH 00yUaroIuXCs.
B KOMIUIEKT TeXHHYeCKHX M HH(OPMAIMOHHO-KOMMYHUATUBHBIX CpPeICTB 00y4YeHHs
BXOJAT: ammapaTypa Uil 3alluceM BOCIPOM3BENEHHs ayauo- U BUAECOMH(OpMaIuy,
KOMIIBIOTEP, MYJIbTUMEIUANIPOEKTOP, KOJUIEKLIHUS MEUa-PECYPCOB, JIEKTPOHHBIE MPUITOKEHUS K
yueOHUKaM, 00yJaroie mporpamMmabl.

Hcnonb30BaHne HKpPaHHO-3BYKOBBIX M JJIEKTPOHHBIX CpEICTB OOyY€HHs I103BOJISIET
aKTUBU3UPOBATh JEATEIBHOCTh OOYYaAIOLIMXCS, IOJydyaTb Oo0Jiee BBICOKME KauyeCTBEHHBIE
pe3ynbratel 00yueHus; hopmupoarb MKT- KOMIETEHTHOCTD, CIIOCOOCTBYIOIIYIO YCIICITHOCTH
B y4eOHOH JesTelabHOCTH: Npu mojarotoBke k EI'D obecreunBaTh €aMOCTOATENBHOCTH B
OBIIQJICHUU COJEpXaHWEM Kypca Ouojorud, (HOpMUPOBAHMHM YHUBEPCAIBHBIX Y4EOHBIX
JeMCcTBUH, 110 CTPOSHUH UHIMBUAYAIbHOW 00pa30BaTeIbHONM IPOTrPaMMBlI.

Hudposas nadoparopus no 6uosoruun TP (yuennueckasn):
Kommuexkranus:
1. Jaruuk BiakHocTH ¢ quanasoHoM m3Mepenus 0. ..100%
2. laTukK OCBELIEHHOCTH ¢ AuanazoHoM n3mepenus ot 0 1o 180000 ik
3. Maruuk pH ¢ quanazonom n3mepenus ot 0 o 14 pH
4. JTaT4uk TeMneparypsl ¢ AuanazoHoM usmepenus ot -20 o +140C
5. Jlatauk Temreparypbl OKpYy>Karolei cpeibl ¢ quanazoHoM mmeperus -20 no +40C
AKceccyapsl:
1. BapsimHoe yeTpoiicTBo ¢ kabeem MiniUSB
2. USB Ananrep Bluetooth 4.1 Low Energy
3. Kpatkoe pyKoBOICTBO 10 dKCILTyaTaluu mudpoBoii madopaTopun
4. ITudposas BUIEeOKaMepa ¢ METANIMYECKUM IITATUBOM, pasperieHue 0,3 Mnukc
5. [IporpammHoe obecrieueHue
6. Metoanueckue pekomeraanuu (30 padbor)





