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PA3JIEJ 1. MOACHUTEJIbHAS 3AIIUCKA.
PaGouas mporpamma cocTaBieHa ¢ y4€TOM OCHOBHBIX HOPMAaTUBHBIX TPABOBBIX JOKYMEHTOB:
3aKOHOB:
- ®enepanbaoro 3akoHa oT 29.12. 2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoit deneparun» (pexa. ot 02.03.2016; ¢ u3M. u 101I., BCTYIL. B CHIIY C
01.07.2016);
- O6nactHoro 3akoHa oT 14.11.2013 Ne 26-3C «O6 ob6pa3zoBannu B PocToBckoit o0mactu» (B pea. oT 24.04.2015 Ne 362-3C).
IIporpamm:
- [IpumepHOIf OCHOBHOM 00pa30BaTEILHOM IPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa3oBaHus (0100peHa (henepanbHbIM yueOHO-METOIUYECKUM 00beTMHEHUEM
o obmiemMy obpazoBaHuto, mpoTokoi 3acenanus ot 08.04.2015 Ne 1/15).
[Ipuka3zos:
- [Ipuxa3z Muno6puayku Poccun ot 17.12.2010 Ne 1897 «O0 yTBep>KA€HUU U BBEJICHUHU B ICHCTBHE (heaAepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJIapTa OCHOBHOT'O 00111ero 00pazoBanus» (B pea. npukaza Munoopuayku Poccun ot 29.12.2014 Ne 1644);
- I[Tpuxa3 Muno6pnayku Poccun ot 29.12.2014 Ne 1644 «O BHeceHun n3MeHeHUi B npuka3 MuHucTtepcTBa 00pazoBanus 1 Hayku Poccuiickoii denepanuun
ot 17 nexabps 2010 r. Ne 1897 «O6 yTBepkaeHNM (PereparbHOro rocyaapCTBEHHOTO 00pa30BaTeIbHOr0 CTaHAApTa OCHOBHOTO 00IIEro 00pa3oBaHUs»;
- Tlpukaz ot 31.12.2015 Ne 1577 «O BHeceHWM W3MEHEHUH B (enepaiabHBIA TOCYAAPCTBEHHBIM 0OpA30BATEIBHBIN CTAHIAPT OCHOBHOI'O OOIIEro
o0Opa3oBaHMUsl, YTBEPKACHHBIN MprkazoM MuHucTepcTBa oopasoBanus u Hayku Poccuiickoit @enepamuu ot 17.12.2010 Ne 1897»;
- [Ipuxa3z Munnpocsemenus Poccun ot 28.12.2018 Ne 345 «O0 yTBepxkaeHUN (QeepaIbHOTO NMepeuHs yueOHUKOB, PEKOMEHIYEMbIX K UCIOJIb30BaHUIO
IPU peaTn3alii UMEIOLIMX TOCYAAPCTBEHHYIO aKKpeIUTaIUI0 00pa30BaTelbHbBIX IPOrpaMM Ha4aJIbHOIO OOIIEro, OCHOBHOI'O OOIIET0, CPETHETO 0OIIEro
00pa3oBaHU»
-YcTaB MyHHIIMIIATBHOTO OIOPKETHOTO 00111e00pazoBaTebHOro yupexaeHus Typosepo-Poccomanckoil o0CHOBHOM 00111€00pa30BaTeNbHON IIKOJbI;
-OCHOBHOM 00pa3oBaTesibHON MporpamMMbl HadaabHOTO o01iero oopazosanust MBOY Typosepo-Poccomanckoit OOI;
- TlonoxxeHue o MopsiAKe YTBEPXKAEHHUS M CTPYKType pabodyux MporpamMMm ydeOHBIX KypcoB (mpeameToB) aucuuiuinH (moayneit) MBOY Typosepo-
Poccomanckoi OOIII;
- Yuebnsiit mman MBOVY Typosepo-Poccomanckoit OOILI na 2022-2023 yuyeOHslii rox;
- F'onoBoii kanennapHseiii yueOHsnid rpadpuk MBOY Typosepo-Poccomanckoit OOILl na 2022-2023 y4eOHbIi TO;
Copep:xaHue MporpaMMbl HaIIpaBJICHO HA OCBOCHHE YYall[UMKCS 3HAHUM, yMEHUI U HaBBIKOB Ha 0a30BOM YpOBHE.

JlarHas mporpaMMa mpeaHa3HaYeHa s yJamuxcsl 5-6 KJIaccoB, MO3BOJISET PACIIUPUTH U YIIIYOUTh y yYAIIUXCS MPAKTUYECKOE TPUMEHEHHUE TIOTYyYeHHBIX
TEOPETHYECKUX 3HAHUH 10 Ouosoruu (pazaen «botanukay).

[IporpamMma paccumtana g ydammxcs 5-6 kimaccoB Ha 70 y4ueOHBIX yaca, OpMEHTHPOBAaHA Ha YIIIyOJIeHWE M PACIIUPEHUE 3HAHUM, HAa Pa3BUTHE
T0003HATEILHOCTH W MHTEpeca K OMOJIOTHH, Ha COBEPIICHCTBOBAHWE YMEHHMM YYalIUXCs MPOBOJIUTH OMOJIOTHYECKUH IKCIIEPUMEHT C MCIOIb30BaHUEM
COBpPEMEHHBIX MPUOOPOB U 000PYAOBAHUS LIEHTPA 00pa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKON HampaBieHHOCcTel « ToUku pocTay.
DKCIIEpUMEHT SIBJISIETCS. ICTOYHUKOM 3HAaHUH M KPUTEPHEM MX MCTHHHOCTH B Hayke. KOHIIEMIUs COBPEMEHHOTO 00pa3oBaHMs MOJIpa3yMeBaeT, YTO B
y4e0HOM SKCIIEPUMEHTE BEIYIIYIO POJIb JOJKECH 3aHATh CAMOCTOSATEIHHBINA UCCIIEOBATEILCKUN YUSHUIECKHUI SKCIIEPUMEHT.

CoBpeMeHHBIE SKCIIEPUMEHTATLHBIC UCCIIEIOBAHMSI 10 OMOJIOTUH yXKe TPYTHO MPEICTaBUTh O3 UCIIOIb30BaHUS HE TOJBKO aHAJIOTOBBIX, HO U ITU(PPOBBIX
n3meputenbHbIX mpuoopoB. Cormacao ®I'OC ogHMM U3 YHUBEPCANBHBIX YYEOHBIX NEHCTBUH, MPHOOPETAEMBIX YUYANIMMHUCS JODKHO CTaTh YMCHHE
«IIPOBEJICHUS OIBITOB, MPOCTHIX YKCIIEPUMEHTAIBLHBIX HCCIIEOBaHUH, MPSIMBIX U KOCBEHHBIX M3MEPEHHI C MCIIOJIb30BAaHHUEM aHAJIOTOBBIX U IU(PPOBBIX
HU3MEPUTEIBHBIX TPHOOPOBY.



B ocHOBy mporpamMmbl 3aliok€HO NHpuMeHeHue HH(poBbIX Jaboparopuil. TemaTwka MpeIOKEHHBIX 3KCIIEPUMEHTOB, KOJHUYECTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKTYpPE MPHUMEPHOH 00pa30BaTeIbHOM MPOrpaMMBbI 110 OHOJIOTHH, coaepkaHuio DenepasbHOro rocyIapCTBEHHOIO 00pa3oBaTeIbHOIO
crarnapta (PI'OC) ocHOBHOTO 00IIeT0 00pa30BaHusI.

[Iupokuii CreKTp HaTYUKOB HU(POBOI Ta00OPATOPUH MMO3BOJIUT yJAIUMCS 3HAKOMUTHLCS C IMapaMeTpaMu OHOJOTHYECKOro 3KCIIEPUMEHTa HE TOJIBKO Ha
KauCCTBCHHOM, HO 1 HAa KOJIMYCCTBCHHOM YPOBHE.

B nporiecce popMHupOBaHUS SKCIIEPUMEHTAIBHBIX YMEHHH YYCHUK 00YUUTCS MPEACTABIATH HH(MOPMAIHIO 00 HCCIIEAOBAHIH B YETHIPEX BUIAX:

’:’ B Bep6aJIBHOMZ OIMUCBIBATb 3KCICPUMCHT, CO34aBaThb CJIIOBECCHYIO MOJCJIb JKCIICPUMCHTA, q)HKCI/IpOBaTb BHUMAHHC HA U3MCPIACMBIX BCIWYHHAX,
TEPMUHOJIOTHH,

X2 B TAOJMYHOM: 3amOJHATH TaOJMIBI JaHHBIX, JIOKAIIMX B OCHOBE IMOCTPOCHHS TpaduKoB (MPU 3TOM Y YYANIUXCS BO3HUKAET IICPBHYHOC
[pEACTaBICHHE O MacIITabax BEJIHYNH);

<> B TpaMuecKOM: CTPOUTH rPa(UKH MO TAOJUYHBIM JAHHBIM, YTO JaET BO3MOKHOCTD MEPEX0/ia K BHIABIDKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEKAY BEIMYMHAMHU (IIPU OTOM YUYHUTEIb I[IOKAa3bIBAET MPEHMYIICCTBO B BH3yalH3allMd 3aBHCHMOCTEH MEXAy BEIMYHMHAMH, HArISTHOCTh |
MHOFOMepHOCTL); B BUJIC MaTEMAaTHUUYCCKUX ypaBHeHI/If/'II JaBaTb MaTEMaTHYCCKOEC OIIMCAaHUEC B3aMMOCBA3U BECIIMYUH, MATEMAaTHYCCKOC O606HI€HH€.

@OopMHUPOBAHUE UCCIIEN0BATEIBCKUX YMEHNN YUAIIUXCS, KOTOPHIE BBIPAYKAIOTCS B CIEAYIOIUX TEUCTBUAX:
. oTIpefieNieHre MpoOIeMBI;

. TIOCTAaHOBKA HCCIIEI0BATENbCKOM 3aauu;

. IJTAaHUPOBAHUE PEILICHUS 3a1a4H;

. IOCTPOEHUE MOJICIIEH;

. BBIIBUYKEHUE TUIIOTES;

. OKCIICPUMCHTAJIbHAsA IMTPOBEPKA I'MIIOTES.

JlanHast mporpaMma Mo3BOJISIET YAOBIETBOPUTH MO3HABATENBHBIE HHTEPECHl ydalluxcs B cepe OMOIOTHH, DKOJIOTUM U OXPaHBI 3JJ0POBBS YEIIOBEKA,
crocobcTByeT (OPMHUPOBAHMIO KOMMYHHUKATHBHBIX KAayeCTB JIMYHOCTH IIKOJIBHUKOB, PAa3BUTHIO HX TBOPYECKUX CHOCOOHOCTEH, (POPMHUPOBAHUIO
MeTamnpeIMETHBIX YMEHUIN 1 HaBBIKOB, YHUBEPCAIBHBIX YUCOHBIX JIEHCTBUH.

3HAaUNTENbHOE KOJMYECTBO 3aHSITHH OTBOAWUTCA Ha HCCICOAOBATCIBCKYIO M IPOCKTHYIO ACATCIBHOCTH, YTO B 3HAYATEIILHON MEPE CHOCO6CTByeT
(hOpPMHUPOBAHUIO Y IIKOJILHUKOB PETYISTUBHBIX, KOMMYHHUKAaTUBHBIX, TMYHOCTHBIX Y'Y []. B X01e paboThl B rpynmax yuammuecs GOpMHUPYIOT U Pa3BUBAIOT
CIIOCOOHOCTH OMPEAEIIATh TPACKTOPUIO CBOETO Pa3BUTHS, CTABUTH 1IEJH, 33141, HAMEYaTh yTH PEIICHUsI, OCYIIIECTBIISATH CaMO M B3aUMOTIPOBEPKY. PaboTa
HaJ KOJUIEKTUBHBIMU TMPOEKTAMH TMO3BOJIAET IIKOJIHHUKAM IOBBIMIATh KOMMYHUKATUBHYIO KOMIETEHTHOCTh. OHHM ydaTCs OpPraHW30BHIBATH y4eOHOE
COTPYAHUUYCCTBO C OJHOKJIIACCHUKAMHU U YYHTECIICM, pa60TaTB rpymnmnaMu U B IIapax, HaxXOJIUTb 06H1ee pE€mICHUE, paspeuiaTb KOH(i)J'II/IKTI)I Ha OCHOBE
COTJIACOBaHUS MO3UIIHM U yu€Ta UHTEepecOoB, (POPMYIUPOBATh, APTYMEHTHPOBATh U OTCTAUBATh CBOE MHEHHE.

HoBusna nporpammbl mposiBisieTcss B 0COOGHHOCTSIX €€ IulaHupoBaHus. [IporpamMmoil mpeaycMOTpPEHO 4YepeloBaHHWE TEOPETUUYECKUX 3aHATHUH ¢
MPAKTUYECKUMH, BBITOIHEHUE TBOPUYECKUX pabOT. 3HAYUTEIHHOE KOJMYECTBO BPEMEHU OTBOJUTCS HA OBIJIAJICHUE YUYAIIMMIUCS TEXHOJIOTUU MPOECKTHOMN
NeSITEIbHOCTH.

AN DN B~ WN =

e nporpamMMmsl:

e popmMHUpoOBaHUE CUCTEMBI 3HAHU O TPU3HAKAX U MPOIleccax KU3HEeAEATeIbHOCTH OMOIOIMYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3allNH;
e (hopMupoBaHe CUCTEMBI 3HAHUH 00 OCOOCHHOCTSAX CTPOCHHS, KHU3HEAEATSILHOCTH OpPraHu3Ma YeJI0BEKa, YCIOBUSAX COXPAHEHHS €r0 37I0POBbS;



e (hopMHpOBaHHE YMECHUH IPUMEHSITH METO/Ibl OMOJIOTUYECKOW HAYKH ISl M3Y4CHHsI OMOJIOTHYECKUX CUCTEM, B TOM YHCIIC M OpraHu3Ma 4eIoBeKa,

o (hOpMUpOBaHKE YMEHUI UCIIOIB30BATH HH(MOPMAIHIO O COBPEMEHHBIX TOCTHKEHHSX B 00J1aCTH OHOJIOTUH /IS OOBSICHEHUS IPOLIECCOB U SIBJICHHI JKHUBOM
NPUPOJIBI U KH3HECATEIILHOCTH COOCTBEHHOTO OPraHU3Ma;

o (hOpMUPOBaHKE YMEHUIT OOBSICHITH POJIb OUOJIOTHH B MIPAKTHYCCKOW ACATEIBHOCTH JIIOJICH, 3HAYCHHE OMOJIOrNYECKOTr0 pa3sHO00pasus sk COXpaHCHUsI
O6uocdepsl, MOCIEACTBUS ACATEIBHOCTH YeJI0BEKA B IPUPOJIE;

« (hOPMUPOBAHKE IKOJIOTUUECKOM KYIBTYPBI B LIEJISIX COXPAHEHUSI COOCTBEHHOT'O 3/I0POBbSI H OXPAHbI OKPYIKAIOLICH CPEJIbL.

3agauu nporpaMmabl:

e MPUOOPETCHNE 3HAHUI 00YYAIOMUMUCS O KUBOUW IPHUPOJIC, 3aKOHOMEPHOCTSIX CTPOCHHUS, )KU3HEACITCILHOCTH U CPEI000pasyIOIIeH PO OPTaHU3MOB;
YeNoBeKe Kak OMOCOIMAIbHOM CYIIECTBE; O POJIM OMOJIOTUYECKON HAyKH B MPAKTUYECKOM IEATEIbHOCTH JIOJEH;

e OBJIAJICHHE YMEHHSIMU TPOBOIHTH HCCIEIOBAHUS C WCIOJIH30BAHUEM OHOJIOTMYECKOrO OO0OPYAOBAaHUS W HAONIONCHHS 32 COCTOSHHEM COOCTBEHHOTO
OpraHu3ma;

e OCBOCHHE MIPUEMOB PaOOTHI C OMOJIOTUIECKON HHPOPMAITUECH, B TOM YHCIIC O COBPEMEHHBIX JOCTHKCHHSIX B 0071aCTH OHOJIOTHH, €€ aHAIIN3 U KPUTHIECKOE
OLICHUBAHUE;

e BOCITUTAHUE OMOJIOTUYECKH M 3KOJIOTUIECKH IPAMOTHOM JIMYHOCTH, TOTOBOW K COXPAaHEHUIO COOCTBEHHOTO 3/I0POBbS M OXPAHBI OKPYKAIOMIEH CPEIbI.

Ileqarornyeckue TeXHOJIOTHH, HCIIOJIb3yeMble MPH PeATH3aALMU CHCTEMHO-/1eSITeILHOCTHOIO MO/IX0/1a B 00y4YeHHU OM010T I
> HUHTCTrpanusa yqe6H0r0 COJCpIKaHUA (HCHOHLSOB&HI/IG HC TOJIBKO XUMHWYCCKOI'0 COACPIKAHWA, HO U BBCIACHUC B HCTO DJICMCHTOB XHWMMHHU, (1)I/I3I/IKI/I,
JTUTEPATyphl, UICTOPUU U T.1.);
» dacTasi CME€Ha BUJIOB JiesiTebHOCTH (32 30—40 MuH ot 3 110 5 pas);
» WCTOJIB30BaHUE CAMBIX PA3HOOOPA3HBIX OPTraHU3AIMOHHBIX (OPM;
> AKICHT Ha MPAKTUYCCKUEC BUbI ACATCIIBHOCTH,
» JUIsl OTBITOB OTOOpaHbI 3HAKOMBIC IS IIKOJBLHUKOB BEIIECTBA, IIPUMEHSIEMbIC B OBITY, )KH3HH, YTO MO3BOJIET BBISABIATH U Pa3BUBATh CIIOCOOHOCTH
ydamuxcsa K O9KCICPUMCHTUPOBAHHIO C BEHICCTBAMU,
» 0TKa3 OT 00s13aTeJIbHBIX JOMAITHUX 3aaHUM;
» o0ecrieueHne ycrexa U MCUX0JI0rHYecKoro KoM(opTa KaXkI0OMy WICHY KpY)KKa ITyTeM pa3BHTHS €r0 JMYHOCTHBIX KAU4eCTB IMOCPEACTBOM (P HEKTUBHON
U WHTEPECHOW JJisi HEro MACsTeNbHOCTH, TOCTOSIHHOTO HAaOMIOJeHWs] 3a JUHAMHKOW €ro pa3BUTUS U COOTBETCTBYIOIIETO IMOOIIPEHUS.

MecTto Kypca B yueOHOM ILIaHe.

B yueOnom muiane MBOY Typosepo-Poccomanckoii OOLLl Ha u3yyeHue Kypca AOMOJIHUTEIBHOIO 00pa3oBaHus (Kpy>KKa) OCHOBHOM IIKOJIBI OTBOAMUTCS
no 2 4 B Henenmo. Kype paccunran Ha 70 4. B cooTBeTCTBUU ¢ MPOU3BOACTBEHHBIM KajieH1apéM Ha 2022-2023 yueOHblii rojl, pakTHYECKH B TeKYIeM
y4eOHOM roay Kypc OyaeT peanau3oBaH 3a 68 y4. yaca (24.02. npa3aauuHbli AeHb). [IporpaMMHBIH MaTepual OyaeT pealrn30BaH MOJHOCTHIO 3a CUET
YILUIOTHEHMsI MaTepuaa.



PA3SJIEJ 2. IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA.
OcBoenne yueOHOro npeamera «bruosorus» Ha ypoBHE OCHOBHOI'O 00Iero o0pa3oBaHus JOKHO 00ecleunBaTh JOCTHKEHUE CIEAYIOIUX JINYHOCTHBIX,
METAaINpeIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe gocnumanue:

e OTHOILIIEHHE K OWOJIOTMM KaK K Ba)KHOM COCTaBIIAIOIIEH KyJIbTYpbl, TOPAOCTh 32 BKJAaJ POCCUHCKHUX U COBETCKUX YYEHBIX B Pa3BUTHUE MHPOBOM
OMOJIOTUYECKOI HAyKH.

I'pasicoanckoe socnumanue:

¢ TOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOM JESTEJILHOCTH IPU BBIIOJHEHUH HCCIIEJOBAaHUM M MPOEKTOB, CTPEMJIEHME K B3aUMOIIOHUMAaHHUIO U
B3aMMOITOMOIITH.

/Jlyxoeno-npascmeennoe eocnumanue:

e TOTOBHOCTbH OIIEHMBATh MOBEJCHUE U MOCTYIKHU C TO3UIIMHA HPABCTBEHHBIX HOPM U HOPM IKOJIOTUYECKOUN KYIbTYPHI;

e MIOHMMaHNE 3HAYMMOCTH HPABCTBEHHOT'O ACIIEKTa JCATEIILHOCTH YEIOBEKA B MEUIIMHE M OMOJIOTHH.

Icmemuueckoe eocnumanue:

e [IOHUMaHKUE PO OUOIOTUU B (POPMHUPOBAHUM ICTETUUECKON KYJIbTYpPbl JUYHOCTH.

Ilennocmu nayunozo nosnanus:

e OPHMEHTALMs Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPEACTABIEHUIN 00 OCHOBHBIX OMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS35IX YEJIOBEKa C MPUPOJIHOMN
U COLIMAJIbHOU CpeoH;

e IOHUMaHHUE POJIM OMOIOTMYECKON HayKU B (HOPMUPOBAHUHM HAYYHOTO MUPOBO33PEHUS;

e pa3BUTHE HAYYHOM JI0O03HATENILHOCTH, HHTEpECca K OMOJIOrMYecKoi HayKe, HaBBIKOB UCCIIEI0BATEIbCKON eI TEIbHOCTH.

Dopmuposanue Kyabmypot 300p06bia:

e OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0OPOBBIO M YCTAaHOBKA Ha 3J0POBBIA 00pa3 >kKU3HU (3J0pOBOE MHUTAHUE, COOIIOICHUE TUTHEHUYECKUX MPAaBUI U
HOpM, cOaJaHCUPOBAaHHBIN PEKUM 3aHATUHN U OTAbIXA, PETyJsipHas pU3ndecKasi akTUBHOCTb);

e OCO3HAHME TOCTEACTBUI M HEMPUITHE BPEIHBIX MPUBBIUEK (YHIOTpeOIEHUE aIKOTOJIsl, HAPKOTHKOB, KYpEeHHE) U UHBIX (GOpM Bpeaa A PU3NIECKOro U
MICUXUYECKOTO 37]0POBbS;

e cOOIO/IEHUE TTPaBHIT 0€30IACHOCTH, B TOM YHCJIE HABBIKM 0€301acHOTO MOBECHNS B IPUPOIHOI cpere;

e c(hopMHUPOBAHHOCTH HaBbIKa pe(IeKCUH, YIPaBIEHUE COOCTBEHHBIM AMOLIMOHAIBHBIM COCTOSIHUEM.

Tpyoosoe socnumanue:

e AKTUBHOE Y4acCTHE B PEIICHUN MPAKTUYECKUX 33/1a4 (B paMKaX CEMbH, LIIKOJIbI, TOPOAa, Kpast) OMOJIOTHYECKON U 3KOJIOTHYECKON HallpaBI€HHOCTH, UHTEPEC
K IPAKTUYECKOMY U3YyUEHHIO MPodeccHii, CBA3aHHBIX ¢ OUOIOTUEH.

JKonozuueckoe eocnumanue:

e OPHEHTAIIMS HA PUMEHEHNE OMOIOTUYECKUX 3HAHUM MTPH PEIICHUH 3a/1a4 B 00JIACTH OKPYKAIOIIEH CpeIbl;

e OCO3HAHHE PKOJOTHUYECKUX MPOOIeM U IMyTel UX perieHus;

e TOTOBHOCTb K YYaCTHIO B IPAKTUYECKOMN ACSITEIBHOCTH IKOJIOTUYECKON HANIPABICHHOCTH.

Aoanmayusa o0yuarue2o0ca K UsMEHAWUMCA YCA08UAM COYUAIbHOU U NPUPOOHOIL CPedbl:

e aJICKBaTHasl OLIEHKA U3MEHSIOIINXCS YCIOBHIA;



e IPUHATHUE pEIeHUs (MHANBUAYAIBHOE, B TPYIIIE) B U3MEHSIOIMXCS YCIOBUAX Ha OCHOBAHUY aHAIM3a OMOIOrHYecKoi HH(popMaIum;
e [IJITAHWPOBAHUE JCHCTBUI B HOBOW CUTYyallud HA OCHOBAaHMM 3HAaHUI OMOJIOrMYECKHX 3aKOHOMEPHOCTEH.

METAINIPEJMETHBIE PE3YJIbTATBI

YHuBepcaibHblIe IO3HABATEIbHbIE 1€l CTBUSA

baszoevie nocuueckue oelicmeus:

e BBISIBIISITH M XapaKTEPU30BaTh CYIECTBEHHbIC IPU3HAKN OMOIOTHYECKUX OOBEKTOB (SIBICHUIN);

e YCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMHA OHOIOTHYECKUX OOBEKTOB (SIBJICHUM, MPOIIECCOB), OCHOBAHUS JJIs1 0000IIECHUS U CPaBHEHMUS,
KpUTEpUU TPOBOAUMOrO aHAIIN3a;

e ¢ YIETOM MPEIOKEHHON OMOIOTUYIECKOM 3a/1a4H BBISBIISITH 3aKOHOMEPHOCTH U POTUBOPEYHS B PaCCMaTPUBACMbIX (DaKTax W HAOIIOACHHSIX; P IaraTh
KPUTEPUH IS BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e BBISIBIIAATE ACPUIMTH HHPOPMAIIMH, TaHHBIX, HEOOXOUMBIX JIJIsl PEIICHHSI IOCTABJICHHOM 3a/1a4U;

e BBISIBIISITH MIPUYMHHO-CIICICTBEHHBIC CBSI3U IPU U3YUYEHUU OUMOJIOTMYECKUX SBICHUUN U MPOIECCOB; JeNaTh BHIBOABI C UCIOJIB30BAHUEM JCTYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUSHUH 110 aHAIOTHH, (DOPMYIIHPOBATH TUTIOTE3BI O B3aMMOCBSI35X;

e CAaMOCTOSITEIbHO BBIOMpATH CIOCOO pelieHus yuyeOHOW Omonormdeckoil 3aiayM (CpaBHHMBATh HECKOJIBKO BapUAaHTOB peIIEHUs, BbIOMpaTh Haunbolee
MOXOJIAIINH ¢ yIETOM CaMOCTOSTEIBHO BBIJICJICHHBIX KPUTEPHEB).

bazoevie uccneoosamenvckue oelicmeus:

e HCITOJTB30BATh BOITPOCKHI KaK MCCIIECA0BATEIHLCKUN HHCTPYMEHT TTO3HAHUS;

e popMynHpOBaTH BOMPOCH], (PUKCUPYIOUINE pa3pblB MEXKIY pEalbHbIM U KENaTeNIbHBIM COCTOSIHUEM CUTyallud, OOBEKTa, M CaMOCTOSTEIHHO
YCTaHABIIMBATh UCKOMOE U JJAHHOE;

e popMHUpOBaTH TUIIOTE3Y 00 HCTUHHOCTU COOCTBEHHBIX CYXKICHUN, apTyMEHTHPOBATH CBOIO TTO3UIINIO, MHEHUE;

e IPOBOJIUTH TI0 CAMOCTOSITENILHO COCTABIICHHOMY IUIaHY HAOJIOJCHHUE, HECIOXKHBIM OHOJOTHUECKHN 3KCIICPUMEHT, HEOOJBIIOE WCCIICOBAHHUE TI0
YCTaHOBJIEHHIO OCOOEHHOCTEW OHOJOrHYeckoro oOwekTa (Tmpoliecca) M3yueHUs, MPUYUHHO-CIEACTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OHMOIOTHMYECKUX
00BEKTOB MEXIY CO00ii;

e OI[EHUBATh Ha MPUMEHUMOCTh U IOCTOBEPHOCTH HHGOPMAITUIO, TIOTYYEHHYIO B X0/1€ HAOMOIEHUS 1 DKCIIEPUMEHTA;

e CAMOCTOSTEIHFHO (POPMYIIMPOBATH 000OIIECHHS U BBIBOJIBI IO Pe3yJIbTaTaM MPOBEIEHHOTO HAOIOICHNS, SKCTICPUMEHTA, BJIaICTh MHCTPYMEHTAMHU OICHKH
JIOCTOBEPHOCTH MOJTYYCHHBIX BHIBOJIOB U O0OOIICHMIA;

e IPOTHO3UPOBATH BO3MOXKHOE JTAJTbHEHIIICe pa3BUTHE OMOJIOTHUECKUX MPOIIECCOB U MX ITOCIICICTBUS B AHAIOTMYHBIX MM CXOIHBIX CHUTYAITUAX, a TAKKe
BBIIBUTATh TIPEINONIOKEHUSI 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmaueii:

e IPUMEHSTH Pa3INYHbIE METO/IbI, HHCTPYMEHTHI U 3apPOCHI MPU MOUCKE U 0TOOpe OMOIOTHYeCKO MHGOPMAIIUU UM JaHHBIX U3 UCTOYHHKOB C YYETOM
MPEIOKEHHON YIeOHON OMOJIOrMYecKO 3a1a4u;

e BEIOMPATH, AHAIM3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH OMOIOTHYECKYIO HH(OPMAIIHIO Pa3IMYHbIX BUIOB U (HOPM MPEICTABICHHUS,

e HAXOJIUTh CXO/HbIE ApryMEHTHI (OATBEP>KIAIOIINE UM ONPOBEPTalOIUe OJHY U TY K€ UJIEI0, BEPCUIO) B PA3IMUHBIX NHPOPMAIIMOHHBIX UCTOYHUKAX

e CAMOCTOSITEIPHO BBIOMPATh ONTUMAIBHYIO (HOpMY TMpeacTaBieHUs WH(GOPMAIMU U WIUTFOCTPUPOBATH pEIIaeMble 3aJadyd HECIOKHBIMH CXEMaMH,
TuarpaMMaMu, HTHOU TpauKoi U MX KOMOMHAIUSMU;

e OI[EHUBATH HAJIEKHOCTH OMOIOTHYECKON HHPOPMAITUH 110 KPUTEPUSM, MPEAJIOKESHHBIM YIUTEIEM WM CHOPMYIUPOBAHHBIM CAMOCTOSITENILHO;



e 3aIIOMHHATH M CUCTEMATHU3UPOBATh OMOJIOTHYECKYIO0 HH(POPMALIUIO.

YHuBepcajibHble KOMMYHHMKATHBHbIE J1eiiCTBUS

Obwenue.

* BOCIIPUHUMATB ¥ (POPMYJIUPOBATh CYKACHUS, BBIPAXKaTh SMOLIMHU B IIPOLIECCE BBIMOIHEHUS IPAKTHUECKUX U JJAOOPAaTOPHBIX padoT;

e BEIpaXkaTh ce0s (CBOIO TOUKY 3PEHHS) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e pacrio3HaBaTh HeBepOaJIbHBbIE CPEACTBA OOIIEHUS, NOHMMAaTh 3HAYEHHE COLMAJIbHBIX 3HAKOB, 3HaTh U PAclO3HaBaTh IPEANOCHUIKM KOH(IMKTHBIX
CUTyallUi ¥ CMATYATh KOH(IIMKTHI, BECTH [IEPETOBOPHI;

e IOHMMAaTh HAMEPEHUS IPYTUX, IPOSABIIATH YBAKUTEIbHOE OTHOLLIECHUE K COOECEHUKY U B KOPPEKTHOI opme HOpMyIUpoBaTh CBOM BO3PAKEHMS,;

e B XOJI€ IaJIOTa W/WJIH AUCKYCCHHU 331aBaTh BOIPOCHI MO CYIIECTBY 00CYKJaeMOil OMOJIOTHUECKON TeMbI M BBICKAa3bIBAaTh HJICH, HAIICJICHHbBIE HA PELICHHE
OMoJIOrnYecKoil 3a1auM U NojAJIepKaHue O6J1aroXxenaTeIbHOCTH OOIIEHUS;

e COIIOCTABJISITh CBOU CYXKJEHUS C CYKJIECHUSMU JPYTUX YYaCTHUKOB JHaliora, OOHapyKUBATh pa3jIMyuue U CXOJICTBO MO3ULINN;

e TyOJIMYHO NPEACTABIATH PE3Y/IbTAThl BBITOJIHEHHOIO OMOJOTMYECKOr0 ONbITA (3KCIIEPUMEHTA, UCCIICA0BAHMS, IPOCKTA);

e CAMOCTOATEIBHO BEIOMPATH (hOpMAT BBICTYIUICHHUS ¢ YIETOM 3a/1a4 MMPE3EHTANN U OCOOCHHOCTEH ayJIUTOPUU U B COOTBETCTBHH C HUM COCTaBIISITh YCTHBIC
Y IMCbMEHHbIE TEKCThI C UCII0JB30BaHUEM HIUTFOCTPATUBHBIX MAaTEPUAIOB.

Coemecmuasn deamenpbHOCMb (COMPYOHUYECMBO):

e IOHMMATh U UCMOJIb30BATh MPEUMYILECTBAa KOMAaHAHOM U MHIMBUAYaIbHOW paOOThI IPU PELICHUH KOHKPETHOM OMOoI0rnyeckon

e 1po0JIeMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHHS TPYIIIOBBIX (POPM B3aUMOAECUCTBHUS ITPHU PEILICHUH [TOCTABIEHHONW yueOHO! 3a/1auu;

e IPUHUMATh 11€1b COBMECTHON JEATENbHOCTH, KOJUIEKTUBHO CTPOUThH JAEUCTBUS MO €€ JOCTHXKEHHIO: paclpeiesTh POJIH, J0rOBapuBaThCs, 00CYXKAaTh
MIPOLIECC U Pe3yIbTaT COBMECTHOM paboOThl; yMETh 0000111aTh MHEHUSI HECKOJIBKHX JIIOJIEH, MPOSIBIATH TOTOBHOCTh PYKOBOJUTH, BBIIOJIHATh MOP yUEHUS,
MOTYMHATHCS;

e IJTAHUPOBAThH OPraHU3ALUI0 COBMECTHON pabOThI, ONPEENIATH CBOIO POJIb (C YUETOM MPEAIOYTEHUI M BO3MOKHOCTEH BCEX YUaCTHUKOB B3aUMOJICHCTBUS),
pacrpesieNiaTh 3aJa4d MEXJy WIEHaMH KOMaH/bl, y4acTBOBATh B IPYMIOBBIX (opMax paboThl (00CYkIeHUS, OOMEH MHEHHMSIMU, MO3TOBBIE IITYPMBbI U
UHBIE);

e BBITIOJIHATB CBOIO YacTh PabOThI, JOCTUTaTh KAUYECTBEHHOTO PE3yJIbTaTa 10 CBOEMY HaIPaBICHUIO U KOOPAMHUPOBATh CBOU JICHCTBUS C APYTMMHU YIEHAMHU
KOMaH/Ibl;

e OIICHMBATh KAauyeCTBO CBOET0 BKJIaJa B OOMIMHA MPOIYKT MO KPUTEPUSM, CAMOCTOATENBHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS;
CpaBHMBaTh pe3yJbTaThl C MCXOJIHOM 3a1ayeil M BKJIAJ KaKIOro 4WieHa KOMaH/Abl B JIOCTH)KEHUE pEe3yNbTaToB, pa3leniTh chepy OTBETCTBEHHOCTH U
IIPOSABIIATE TOTOBHOCTD K IIPEOCTABIEHUIO OTUETA NIEPE] TPYIIION;

e OBJIAJIETh CHCTEMOH YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JAEWCTBUH, KoTOpas oOecreunBaeT cHOPMHUPOBAHHOCTh COLMAIbHBIX HABBIKOB U
HMOILMOHAIBHOTO UHTEIUIEKTa 00yJarOIUXCS.

YHuBepcaibHble peryJsiTUBHbIE AelicTBUS

Camoopzanuzayus:

e BBISBJIATH IIPOOJIEMBI JUIsl PELLICHHS B )KM3HEHHBIX M yUEOHBIX CUTYaLlUsAX, UCIIONb3Ysl OMOJIOTMYECKUE 3HAHMS,

e OPUEHTHPOBATHCS B PA3IMYHBIX MMOIXOAAX MPUHITUS PELUICHUH (MHAUBUIYATbHOE, IPUHATHE PEIICHHS B TPYIIE, IPUHATUE PEIICHUH IPYIIoif);

e CAMOCTOSITEJILHO COCTAaBJISITh AITOPUTM PEIICHHs 3aJaud (WM €ro 4YacTbh), BRIOMpATh CIOCOO penieHus y4eOHOW OMOJIOTMUECKOW 3a/lauu ¢ y4éToM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh Mpe/IaraéMble BApUaHThl PEIICHUH;

e COCTaBJISATh IUIaH AECHUCTBUM (IUIaH peaau3ali HaMEUEHHOTO aJrOpUTMa PELIeHUs), KOPPEKTUPOBATh MPEUIOKEHHBIN aJITOPUTM € YYETOM IOJTyYECHUS
HOBBIX OMOJIOTHYECKHUX 3HAHUN 00 M3ydaeMOM OMOJIOTHYECKOM O0BEKTE;



e JIeJIaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxkoumpons (peghrexcusn):

e BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTUBAIINH U pPe(ICKCHH;

e 1aBaTh AICKBATHYIO OLICHKY CUTYallUX U MpeasaraTh I1aH e€ H3MEHEeHMs,

* YUUTHIBATh KOHTEKCT U MPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPU PELICHUN y4eOHOM OMOIOrMYecKon 3aauu, aanTupoBaTh pelieHue K
MEHSIOIIUMCS 00CTOSITEIbCTBAM;

e O0BSICHATH PUYMHBI JOCTHXKEHUS (HEAOCTUKEHNS) PE3YIbTATOB JI€ATEIbHOCTH, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY, YMETh HaXOUTh O3UTUBHOE
B IIPOM3OLLIEALIEH CUTYaINH;

e BHOCHTH KOPPEKTHBHI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIILCTB, U3MEHUBIINXCS CUTYAIH, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
e OIICHUBATh COOTBETCTBHE PE3YNbTaTa LEIU U YCIOBUSIM.

OmoyuonanbHvlil UHMeENIeKm:

e pa3nuyaTh, Ha3bIBaTh U YNPABIIATH COOCTBEHHBIMU 3MOLMSIMU U SMOLIUAMU JIPYTHX;

e BBISIBJISITh U AHAJIM3UPOBATH IPUUKHBI SMOIIUIA;

e CTaBUTH c€0s HA MECTO APYroro 4eJ0BeKa, IOHUMATh MOTUBBI U HAMEPEHUS IPYTroro;

e PEryJIMpOBaTh CIIOCOO BBIPAXKEHUS IMOLHI.

Ilpunamue ceda u opyzux:

e OCO3HAaHHO OTHOCHUTBHCS K IPYTOMY YEJIOBEKY, €r0 MHEHHIO;

e IPU3HABATh CBOE MPaBO Ha OUIMOKY U TaKOE K€ IPaBO JIPYroro;

e OTKPBITOCTh C€0E U IPYTHUM;

* OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIIMPOBATh BCE BOKPYT;

* OBJIQJIETh CUCTEMON YHHUBEpCAIbHBIX YUEOHBIX PETYJISTUBHBIX IEHCTBH, KOTOpas oOecnedrnBaeT (OPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMUHOCTHU
(BHYTpEHHsIsI TO3ULIMS IMYHOCTH ), U )KU3HEHHBIX HAaBBIKOB JINYHOCTHU (YIpaBJieHUs cOOOH, CAMOIMCIUILINHBI, YCTOMUMBOTO MOBEICHHS).

INPEAMETHBIE PE3YJIBTATBI

e XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTHYECKYIO HayKy, €€ pa3/ienbl U CBSI3U C APYTUMHU HAyKaMU U TEXHHUKOM;

e IPUBOJIMTH MMPUMEPHI BKIIaa poccuiickux (B Tom uncie B. B. Jlokyuaes, K. A. Tumupsszes, C. I'. HaBamun) u 3apy0exHbIx yuéHbIX (B ToM uncie P. I'yk,
M. Manpnuru) B pa3BUTHE HAYK O PACTEHHUSIX;

e IPUMEHATh OMOJIOTWYECKHE TEPMHUHBI M MOHATHUS (B TOM uuciie: 0OTaHMKA, pacTUTeNbHAas KJEeTKa, pacTUTENIbHAs TKaHb, OPraHbl pAaCTeHUH, cHUcTeMa
OpraHOB PacTeHUs: KOpEHb, MoOer moyka, JHUCT, BUJIOM3MEHEHHbIE OpraHbl, L[BETOK, IUIOJ, CEMs, PAaCTHTEJbHBIM OpPraHu3M, MUHEpaJbHOE MHTaHUE,
(boTocuHTE3, BIXaHUE, POCT, pa3BUTHE, PA3MHOXKEHHUE, KJIOH, Pa3/IpaKMMOCTh) B COOTBETCTBHH C IIOCTABJICHHOH 3a/1a4ell U B KOHTEKCTE;

e ONUCHIBATH CTPOEHHE U YKUZHENESATEIbHOCTh PACTUTEIBHOIO OpraHm3Ma (Ha IpHUMepe MOKPHITOCEMEHHBIX WM IIBETKOBBIX): MOTJIOLICHHE BOJBI U
MUHEpaJIbHOE MHUTaHHe, (POTOCUHTE3, JbIXaHHE, TPAHCHIOPT BEIIECTB, POCT, Pa3MHOKEHHE, PAa3BUTHE; CBS3b CTPOCHHS BEr€TaTHBHBIX M I€HEpaTHBHBIX
OpPraHOB PACTEHHH ¢ UX QYHKLUAMU;

e pa3nuyaTh U OMKCHIBATh JKUBBIC U repOapHBbIC AK3EMIUIAPHI PACTEHHM MO 33JaHHOMY IUIaHY, YaCTU PACTEHHH MO M300paKEHUAM, CXeMaM, MOAECTSM,
MYJISDKaM, pesibe(hHBIM TaOIuIaMm;

* XapaKTEpU30BaTh MPU3HAKY PACTCHUMN, YPOBHU OPTaHMU3ALMM PACTUTEIBHOIO OPTaHMU3Ma, YaCTU PACTCHHM: KIIETKH, TKaHW, OPTaHbl, CUCTEMBI OPraHOB,
OpraHusm;

 CPAaBHUBATh PACTUTENbHbBIE TKAHU U OPTaHbl PACTEHUM MEXy COOOM;



e BBITIOJIHATD MPAKTHUECKUE U JTabopaTOpHBIE pabOThl MO0 MOPQOIOTHH U (HU3NOJIOTHH PACTEHUH, B TOM YHUCIE pabOThl ¢ MUKPOCKOIIOM C MOCTOSIHHBIMU
(puxcupoBaHHBIMH) M BPEMEHHBIMM MMKpOIpenapaTaMu, HCCIel0BaTeIbCKUE PabOThl € HCIOJIb30BAHWEM NPUOOPOB UM HMHCTPYMEHTOB LHU(POBOM
naboparopuu;

e XapaKTepU30BaTh MPOLECCHl )KU3HEACATEIbHOCTH PACTEHUH: IOIVIOLIEHUE BOJAbI M MHUHEPAJIbHOE MHUTAaHUE, (POTOCHHTE3, AbIXaHUE, POCT, pPa3BHUTHE,
CIOCOOBI €CTECTBEHHOTO M HCKYCCTBEHHOT'O BET€TATUBHOTO PA3MHOXKECHHUS; CEMEHHOE Pa3MHOXKEHHUE (Ha MMPUMEPE MOKPHITOCEMEHHBIX, UM [IBETKOBBIX);

e BBISIBJIATH IPUYUHHO-CJIEJICTBEHHBIE CBSI3U MEX]ly CTPOCHUEM U (YHKLUSAMHU TKAaHEH U OPraHOB PACTECHUH, CTPOCHHEM U KHU3HEIESATEIbHOCThIO PACTEHUI
e KJIACCH(PMLIMPOBATH PACTEHUS M UX YACTH 110 Pa3HBIM OCHOBAHUSAM;

e OOBSACHATH POJIb PACTEHUN B MPUPOJIE U JKU3HU UYeJIOBEKa: 3HauYeHHe (OTOCHHTE3a B MIPUPOJIE U B KHU3HHU YEIOBEKa; OMOJOTMUECKOe U X035 CTBEHHOE
3HAa4YCHHE BUIOM3MEHEHHBIX IMOOETOB; X03IHCTBEHHOE 3HAYCHNE BETETATUBHOTO PAa3MHOKCHHUS;

e IPUMEHSATH MOJIy4YEHHbIE 3HAHUS AJIS BBIPALIUBAHUS U Pa3MHOKEHHSI KYJIbTYPHBIX pacTEeHU;

* MCIIOJIb30BAaTh METOJIbl OMOJIOTUU: MPOBOJIUTH HAOIOJEHHS 32 PACTCHHUSIMH, OMMCHIBATh PACTCHHUS W WX YaCTH, CTABUTh MPOCTEHIINE OMOIOTHYECKUE
OIIBITHI U SKCIIEPUMEHTHI;

e cOOMIOAATh TpaBwia OE30MacHOrO TpyJaa NpH paboTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM O0OPYIOBAHMEM, XHMHUYECKOH IOCYIOH B COOTBETCTBHUU C
MHCTPYKLHSAMHU Ha YPOKE U BO BHEYPOUHOMU JEATEIbHOCTH;

e IEMOHCTPUPOBATh Ha KOHKPETHBIX IPUMEpax CBS3b 3HAHUK OMOJIOTHHU CO 3HAHUSMU 110 MaTeMaTUKeE, Teorpaduu, TEXHOJIOTHH, TPEIMETOB TYMaHUTAPHOTO
LIUKJIa, Pa3JIMYHBIMU BUIaMHU UCKYCCTBA;

e BJIQZIETh NpUEMaMU paboThl ¢ Ouosiornyeckol mHpopMmanueil: GpopmMynupoBaTh OCHOBaHMS Il M3BJIEYEHUS M 0000IIeHUS MH(OpPMALUU U3 JBYX
MCTOYHHKOB; IPeoOpa30BbIBATh MHPOPMALIUIO U3 OJHOMN 3HAKOBOI CUCTEMBI B JPYTYIO;

e CO3/1aBaTh MICbMEHHBIE U YCTHBIE COOOIICHUS, TPAMOTHO UCIOJIB3Yys MOHATUIHBIN armapaT H3y4aeMoro paszesa OHOoJIOTHH.



PA3JIEJI 3. COAEP/KAHUE YYEBHOI'O KYPCA.

yacTed ceMeHu. ONMChIBaTh CTPOCHHE 3apO/bIIIa PACTEHUS.
VYcTaHaBnMBaTh CXOJICTBO IIPOPOCTKA € 3apOJIBIILIEM CEMEHH.
OnuceIBaTh CTaUU NPOPACTAHUSL.

CEMsH. BBIABIATH OTIMYMUTENbHBIE IPU3HAKU CEMSIH JIBYA0IbHBIX
U OJHOJAOJBHBIX pacTeHui. Mcnonb3oBaTh HHPOPMaLMOHHBIE
pecypcehl A1l HOATOTOBKU COOOIICHHUS O POJIA CEMSIH B )KU3HU
YyesioBeKa. XapakTepru30BaTh poJib BOJbI M BO3yXa B
npopactanuu ceMsH. OOBSICHATh 3HAaYEHUE 3aIIaCHBIX

Ne HaumeHnoBaHue KoanuecTBO Yacon XapakTepucTHKA BUA0B JeATEJIbHOCTH Y4alIUXCH DjexTpoHHbIE (IU(PPOBDLIE)
n/n pa3aesioB U TeM BCero | s1abopaTopHbIe o0pa3oBaTe/ibHbIE pecypchl
NPOrpaMMbl paGoTHI
1 Beenenue 2 1 [TpuMeHsTh nepByI0 TOBpaueOHYIO MOMOIIL. 3HAKOMCTBO C DIEKTPOHHOE MPUTIOKEHUE K
paBUIaMU PabOTHI ¢ OMOJIOTHYECKUM 000PYI0BAaHHEM. y4€OHHKY; SJIEKTPOHHBIE
PackppiTre cynHOCTH MOHSTHSI OOTaHUKH KaK HAYKH O MIPE3EHTALNN; MAaTEPUATIbHO-
pacTeHusX. YMeHue paborats ¢ 000py10BaHUEM LIEHTpPA TeXHUUYecKas 0a3a 1eHTpa
00pa3oBaHMs €CTECTBEHHO-HAYUYHOI U TEXHOJOTHYECKON «Touka pocta»
HarpaBjeHHOCTeN «Touku pocTay.
2 Pacturensubie 14 4 [IpuBOANTE IPUMEPHI OJIHOKJIETOUHBIX 1 MHOTOKJIETOYHBIX DNEeKTPOHHOE NMPUJIOKEHUE K
KJIETKU ¥ TKaHU pacteHuid. Pa3nnuaTe 1 Ha3bIBaTh OPraHOUIbI KJIIETOK PACTEHUN. | yUeOHUKY; AJIEKTPOHHbBIC
XapakTepru30BaTh OCHOBHBIE ITPOLIECCHI KUZHEIEATEIbHOCTH MIPE3EHTALNN; MAaTEePUATIbHO-
kieTkn. O0001AaTh 3HAHUS U JISIaTh BEIBOJIBI O B3aUMOCBSI3H TeXHHuYecKas 0a3a 1ieHTpa
paboThI BcexX yacTel KiIeTKH. BhISBISATh OTIHMUNTENbHbBIE «Touka pocTa»; OTKPBITHIN
MPU3HAKU PACTUTENIBHOM KJIETKU. Y MEHUE paboTath ¢ OaHK 3a1aHU I
1ab0paTOpHBIM 000PYyIOBAaHUEM, YBEIMUUTEIBHBIMU pUOOpamMu, | GOpMHUPOBAHHS €CTECTBEHHO-
000pyI0BaHrEM LIEHTpa 00pa30BaHUs €CTECTBEHHO-HAYYHON 1 Hay4YHOU TPaMOTHOCTH
TEXHOJIOTMYECKOM HanpaBiieHHocTel «Touku poctay. [DneKTpOHHBIN pecypc]: —
OmnpenensaTh MOHATHE «TKaHb». XapaKTepr30BaTh 0COOCHHOCTH URL: https://fipi.ru/otkrytyy-
CTpOEHUs M (PYHKIMM TKaHEH pacTeHHi. Y cTaHaBIUBaTh bank-zadaniy-dlya-
B3aUMOCBSI3b CTPOCHUS U QYyHKIMIA TkaHel. O0bsCHATH 3HaYeHue | otsenkiyestestvennonauchnoy-
TKaHEW B )KU3HU PACTEHUS gramotnosti; caiit Enunas
KOJUTCKIIUS IU(PPOBHIX
00pa3oBaTeNbHBIX PECYPCOB
[DnexTpoHHbIH pecypc]: —
URL: http://school-
collection.edu.ru/catalog
3 Opranbl pacTeHuit 30 9 OOBSICHATH POJIb CEMSIH B IPUPOJE. XapaKTeprU30BaTh (YHKIIUU DNEeKTPOHHOE MPUJIOKEHUE K

y4eOHUKY; SJIEKTPOHHBIE
MPe3eHTAIH; MaTepHaIbHO-
TeXHUYECKas 0asa IeHTpa
«Tou4ka pocTa»; OTKPBITHII
OaHK 3agaHui I
(bopMUPOBaHUS €CTECTBEHHO-
HAay4YHOU T'PaMOTHOCTH
[OnekrponHslii pecype]: —



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
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MUTATEIbHBIX BEIIECTB B IpOpacTaHuu ceMsiH. OOBACHATD
3aBUCUMOCTb IPOPACTAHUs CEMSH OT TeMIEPaTYPHbIX YCIOBUH.
ITporHo3upoBaTh CPOKHU MOCEBA CEMSH OTAENIBHBIX KYJIbTYD.
PaznuuaTh 1 onpenesnaTs TUIIbI KOPHEBBIX CUCTEM Ha PUCYHKAX,
repOapHBIX SK3eMILIApaX, HAaTypallbHbIX 00BbekTax. Ha3pBaTh
YaCTH KOPHs. Y CTaHABIMBATh B3aUMOCBSA3b CTPOCHUS U (PYHKLUI
yacTeil KopHa. OOBSACHATh 0COOEHHOCTH pPOCTa KOPHSL.
ITpoBoaUTH HAOMIOAEHUS 32 U3MEHEHUAMH B BEPXYLICUHON YacTH
KOpPHSI B IEPUOJT pOCTa. XapaKTepHU30BaTh 3HAUCHUE
BUJIOM3MEHEHHBIX KOpHEH /i pacTeHuid. Onpenensrs 4acTH
JHCTa Ha TepOapHBIX HK3EMIUIIpax, pucyHkax. PazmmuaTs
IPOCTHIE U CIIOKHBIE JINCThS. XapaKT€PU30BaTh BHYTPEHHEE
CTPOEHHE JIUCTA, €r0 YaCTU. Y CTAHABIIMBATH B3aUMOCBSA3b
CTpOEHUs M PyHKIMI arcTa. XapakTepu30BaTh BUAOM3MEHEHUS
JUCThEB pacTeHUi. OnuceIBaTh BHEIIHEE CTPOEHUE CTE0,
IPUBOAUTH PUMEPHI PA3IUYHBIX TUIIOB cTebieil. Ha3zpiBaTh
BHYTPEHHUE YacTH cTe0IIsl pacTeHUi U ux pyHkuuu. Onpenensirsb
BUJIOM3MEHEHUS Ha/I3EMHBIX U MTOJI3eMHBIX TOOErOB Ha PUCYHKaX,
doTorpadusx, HaTypaIbHBIX 00bekTax. 3yuaTs U OMUCHIBATH
CTPOEHUE MOA3EMHBIX T0OETOB, 0OTMEYATh UX Pa3IHYus.
[TpoBoUTH HAOMIOACHUS, PUKCHPOBATH UX PE3YIIBTATHl BO BPEMs
BBINOJIHEHU TabopaTopHOil paboThl. CobmoaaTh NpaBuia
paboThl B KabuHeTe, 0OpalieHus ¢ 1a00paTOPHBIM
o0opyoBaHuEM. YMeHHEe paboTaTh ¢ J1aOOpaTOPHBIM
000py/0BaHUEM, YBETUUUTEIHHBIMU TPUOOpaMH, C
000pyI0BaHUEM LIEHTPa 00Pa30BaHUs €CTECTBEHHO-HAYYHOH U
TEXHOJIOTMYECKOM HanpasiieHHocTer «Toukn pocTay

URL: https:/fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy-
gramotnosti; caiir Exunas
KOJUTEKIHS U(DPOBBIX
00pa3zoBaTeNbHBIX PECYPCOB
[DnekTpoHHBIHN pecypc]: —
URL.: http://school-
collection.edu.ru/catalog

OcHOBHBIE NPOIIECCHI
KHU3HECSATEIbHOCTH
pacTeHui
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OOBSICHITH POJIb KOPHEBBIX BOJIOCKOB B MEXaHU3ME ITOUYBEHHOTO
nutagust. OO0CHOBBIBATH POJIb ITOYBEHHOT'O ITUTAHWA B )KU3HU
pactenuii. CpaBHUBATh U pa3IU4aTh COCTAB U 3HAYCHHE
OpraHMYECKUX U MUHEPAJIbHBIX yIOOPEHUH JIJIsl pacTeHHIA.
Hcnons3oBaTh HHGOPMAIIMOHHBIE PECYPCHI TSl TOATOTOBKHU
MPE3CHTAIMH IPOEKTa O MPUCIIOCOOICHHOCTH K BOJIC PACTCHHUI
Pa3HBIX 3KOJIOrMYeCcKuX rpymnit. IIpuBoauTs npumepsl
OpraHU3MOB — aBTOTPO(DOB U reTepoTPO(POB, HAXOAUTH
pa3jinyunia B UX MATAHWUU. O6OCHOBBIBaTB KOCMHUUYCCKYIO POJIb
3eJ€HBIX pacTeHnid. Mcnonp30BaTh HHPOPMAIIMOHHEIE PECYPCHI

DJEKTPOHHOE MPHIIOKEHUE K
y4eOHUKY; SJIEKTPOHHBIE
IIPE3EHTALMN; MaTEPHAIIbHO-
TeXHUYeCKas 0asza IeHTpa
«Tou4ka pocTa»; OTKPBITHII
OaHK 3agaHui I
(GbopMUPOBaHUS €CTECTBEHHO-
HAay4YHOU TPaMOTHOCTH
[@nekrponnsiii pecype]: —
URL.: https:/fipi.ru/otkrytyy-
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JUTSI TIOATOTOBKH COOOIIEHMSI O posid (POTOCHHTE3a Ha HaIEH
riaHere. BeinmonHsaTh HabmoaeHus u u3Mepenus. Bocnuranue
OepeXKHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, IPUBUTHE UHTEPECA
K U3Y4YECHUIO MpeaAMeTa. BBIMOIHATE OMbIT, HAOMI01aTh
Pe3yNbTaThI U ACNaTh BBIBOJBI IO PE3YJIbTaTaM MCCIICOBAHHUS.
YMeHue padboTatb ¢ 000py/1I0BaHUEM IIEHTPa 00pa30oBaHUs
€CTECTBEHHO-HAyYHON U TEXHOJOTMYECKON HAIIPaBICHHOCTEN
«Touku pocta»

bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy-
gramotnosti; caiit Enunas
KOJUICKIIUS IU(PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
[DnexTpoHHbIN pecypc]: —
URL.: http://school-
collection.edu.ru/catalog

) Most 3enenas
nabopaTopus

Hcnonp30Bats MHPOPMAITMOHHBIE PECYPCHI IS TOATOTOBKH
IpEe3eHTalMM IpoeKTa. BhINonHATh HAOMI0IEHUS U U3MEPEHUS.
Bocnuranue 6epeXxHOTO OTHOIIEHUS K CBOEMY 37I0POBEIO,
IIPUBUTHE HHTEPECA K U3YUYEHHUIO NIPEAMETA. BBINOIHATS ONBIT,
Ha6JIIOIlaTI) PE3YIbTATHI U ACJIaTh BBIBOABI 110 PE3yJIbTaTaM
UCclieIoBaHMsl. Y MeHue paboTaTh ¢ 000pyA0BaHUEM LIEHTpa
00pa30BaHMs €CTECTBEHHO-HAYUYHOM U TEXHOJIOTMUECKOMN
HanpasJieHHOCTeN «Touku pocTa»

DJNEeKTPOHHBIE NPE3EHTALUI

Of1ee KOJIMYECTBO YaCOB
10 mporpamMme

70
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PA3JIEJI 4. KAJIEHTIAPHO-TEMATHYECKOE INIAHUPOBAHUE

Hcnoan3oBanue
Ne Hara Hara Kouau- 000py/10BaHMS LEHTPA
I /;1 NMpoBeAeHust NpoBeAeHust Tema 4€eCTBO €CTeCTBEeHHOHAYYHOM
JIaH daxTt 4acoB HANIPABJIEHHOCTH
IenTpa «Touka pocra»
Paznen 1. BBenenue (2 yaca)
1 01.09 VicTopus pa3BuTHS HAyKU OOTaHUKH 1
2 01.09 OCHOBHBIE METOOBI UCCIIEIOBAHUSA 1 Ludposas naboparopus ¢ JaTYMKAMU
Pa3nen 2. PacTurenbHblie KjaeTku u Tkanu (14 yacos)
3 08.09 VicTopust OTKPBITHS KIIETOYHOTO CTPOCHUSI OPTaHM3MOB. 1
4 08.09 JlaboparopHas paboTa «YCTPONCTBO MUKPOCKOTIA. 1 Mukpockon cBeToBoi u uippoBoi,
MHUKpPOIpEenapaTsl
5 15.09 KneTouHoe cTpoeHune pacTeHHiA. 1 Muxkpockorn 1uhppoBoH,
MHUKpPOIpenapaTsl
6 15.09 JlabopaTtopHast pabota «Mukpornpenaparsl: BpeMEHHbBIE U 1
IIOCTOSIHHBIEY.
v 22,09 JlaboparopHas pabota «PaccmarpuBaHue Mo MUKPOCKOIIOM 1 Muxkpockon cBeToBOI 1 u(ppoBOH,
KJIETOK KOKUIIbI JIYKa, TPAJECKAHIIUU, JIMCTHEB HJIOJCH MUKPOTIpENnapaTsl
8 22.09 OCHOBHBIE TIPOIIECCHI )KU3HEACSITEITLHOCTH KIETKH. 1 DJIEeKTPOHHBIE TaOJIHIIBI U TUIAKATHI
9 29.09 Jlenmenue KIETKU. 1 DNEKTPOHHBIE TAOJIUIIBI U TIJIAKaThI
10 29.09 Pazpabotka npoekTa «Co3/1aeM KIETKY» 1
11 06.10 Ypok-nnpoekt «Co3gaeM KIETKy» 1 DJeKTpOHHBIE Ta0IMIIbI U TJIAKATHI
12 06.10 Tkanu pacteHuil. 1 DNEeKTPOHHBIE TaOJIMIIbI U TJIaKaThl
13 13.10 DyHKIIN TKaHCH. 1 Mukpockon cBeToBOM U u(poBOH,
MUKpOTpenaparhbl
14 13.10 [TprunHbI MOSBICHMS TKAHEH. 1
15 20.10 JlaGoparopHas paboTa ((PaCCMaTRHBaHHe 101 MUKPOCKOIIOM 1 MHUKpOCKOI CBETOBOI U IIU(PPOBOH,
Pa3INYHBIX PACTUTEIBHBIX TKAHEH» MHUKPOIPETapaTsl
16 20.10 Pactenue kak ugnocmmﬁ KUBOW OpPraHU3M, COCTOSIILIUI U3 1 DNEeKTPOHHBIE TAOJIHUIIBI U TITAKATHI
KJICTOK M TKaHEeH
Pa3nea 3. Opransl pacrenuii (30 yacos)
CtpoeHue ceMsiH OJJHOJIOJIbHBIX PACTEHUH. 1 DNEeKTPOHHBIE TaOIULIbI U TIIaKaThI

17 27.10




Hudposas nadbopaTopus 1Mo 3KOIOTUN

18 27.10 JlaGopaTtopHnas pabora «CTpoeHHE CEMEHU TMIITESHUTIBI (maTYMK OCBEIIEHHOCTH, BIQKHOCTH U
TEMIEPATYPHI).
19 10.11 CtpoeHue CeMsIH IBYI0IbHBIX PACTEHUM. DJIeKTPOHHBIE TaOIUIIBI U TIAKATHI
Hudposas nabopatopusi M0 3KOJIOTUU
20 10.11 JlaboparopHnas pabota «CtpoeHue cemeru (acomm» (maT4rK OCBEIIEHHOCTH, BIAKHOCTH U
TEeMIIepaTypHhl).
21 17.11 3HaueHHe CeMsIH B )KM3HU YE€JIOBEKa
22 17.11 VYcnoBust mpopacTaHust CEMsIH.
udpoas madbopatopws Mo IKOJIOTHH
23 24.11 JlaGopaTopHas pabota «Y ClIOBHS IPOpPaCTaHUs CEMSH (1aTYMK OCBEIICHHOCTH, BIQXKHOCTH U
TEMIEPATyphl)
24 2411 3amacHble MUTATENbHbBIE BEIIECTBA CEMEHH U UX POJIb B DNEeKTPOHHBIE TAOJIULIBI U TIIaKaThI
IPOPACTAHUN CEMSH.
25 01.12 Cpoxku 1oceBa CeMsiH pa3JInuHbIX KYJIbTYp OIIEKTPOHHbIE TAOMHLIEI H IUIAKATEI
26 0112 Turbl KOPHEBBIX CHCTEM PACTEHHUM. I'epGapnbIiif MmaTepual.
DNEKTPOHHBIE TAOJIUIIBI U TIJIAKaThI
27 08.12 Poct kopHs1, reoTponusM. T'epGapntii matepuar.
DNEeKTPOHHBIE TAOIUIIBI U TUTAKATHI
Muxkpockor 1uppoBoH,
28 08.12 Crtpoenue KopHs. MHUKPOTIpEernapaThbl.
DNEKTPOHHBIE TAOJIUIIBI U TIJIAKaThI
Muxkpockon nudpoBoi,
29 15.12 JlaboparopHas pabota «CTpoeHHEe KOPHS IPOPOCTKA MHUKPOIIpEnapaThl.
DNIEeKTPOHHBIE TAOIUIIBI U TIAKATHI
30 15.12 Bunousmenenus KopHen. DNEKTPOHHBIE TAOJUIIBI U TIIAKATHI
31 22.12 3HaveHHe KOPHEH B MPUPOJIC DNIeKTPOHHBIE TAOIUIIBI U TIAKATHI
32 22.12 Jluct u ero cTtpoeHue. I'epapubii matepuan.
DNIEeKTPOHHBIC TAOIUIII U TIJIAKATHI.
33 29.12 JlaGopatopHas paboTa «BHelHee cTpoeHHe JIUCTa Muipockon wipposoi,
MUKPOTIpEIapaThl.
34 29.12 TubI )KUITKOBAHUS JINCTHEB. I'epOapHbIil MaTepual.
35 12.01 JlaboparopHas paboTa «BHyTpeHHEe CTpOCHUE JTUCTa» Mupockon uupposoi,
MHUKpOTMpenaparsl.
36 12.01 CtpoeHure u QyHKINH YCTHHUII. DNEKTPOHHBIE TAOJUIIBI U TIJIAKATHI




37 19.01 3HavyeHue JIMCTa I pacTeHUs: (POTOCHHTE3, HCIIapeHue, 1 DJEeKTPOHHBIE TAaOIHIIBI U TUIAKATHI
razoo0MeH
38 19.01 Jlucroman, ero poJib B )KU3HU PACTCHHUS. 1 DJIEeKTPOHHBIE TaOJIHIIbI U TIAKATHI
39 26.01 BungonsMeHeHns IMCTHER 1 DNEKTPOHHBIC TAOJUIIBI U TITAKATHI
40 26.01 JlaGopaTopHas pabota « Bumon3smMeHeHUs TUCTHEBY 1
a1 02.02 Crebenb 1 ero cTpoeHHE. 1 I'epOapublii MaTepuai.
DJICKTPOHHBIC TaOJIMIIBI U TUIAKATHI
42 02.02 Ha6opaTvopHa;1 pabora «Ctebenb OTHOAOIBHBIX U ABYI0IbHBIX 1 Muxkpockor nudpoBoi,
pacteHui» MHUKpONpenapaThl.
43 09.02 Bunonsmenenus cte0i1sl y HaA3EMHBIX U MTOA3EMHBIX TTOOETOB. 1 I'epOapHbIil MaTepuall.
DJIeKTPOHHBIE TaOJIHIIBI U TUIAKATHI
44 09.02 JlabopatopHas paboTa «BHelHee cTpOeHHE KOPHEBUIIIA, 1 I'epOapHbIil MaTepuall.
KITYOHSI, JTYKOBHIIBD) DJIeKTPOHHBIE TaOJIHIIBI U TUIAKATHI
45 16.02 Pa3pabotka mpoekra «Co37aeM paCTUTEIbHBIN OpraHH3M) 1
46 16.02 VYpox-npoekT «Co3aaeM pacTUTEIbHBINA OpraHu3M» 1
Pa3nes 4. OcHOBHBIE IPOLECCHI KU3HEIESATETIbHOCTH pacTeHui (16 yacos)
47 02.03 MuHepanbHOE IMTaHKE PACTEHUI U 3HAYEHHE BOJIbI 1 ODJIEKTPOHHBIE TAOIMIIBI U TIAKATHI
48 02.03 [Tepemenienue BOIbl U MUHEPATHHBIX BEIIECTB MO PACTCHHUIO. 1 DNIeKTPOHHBIE TAOIUIIBI U TJIAKATHI
49 09.03 3HaueHNEe MUHEPAITHHOTO (IOYBEHHOTO) TUTAHMSL. 1 DNEKTPOHHBIE TAOJIUIIBI U TIJIAKaThI
50 09.03 JlaGopatopHas pabota «IlepeaBukeHne BoIbl 1 MUHEPAIbHBIX 1 Hudposas nabopaTopus 1Mo 3KOIOTUN
BEIIECTB 110 CTEOIION (1aT4MK BIA)KHOCTH, OCBEILIEHHOCTH)
51 16.03 Tumnsl ynoOpeHuit 1 UX pojib B )KU3HU PACTEHUS 1
52 16.03 DKOJIOTHYECKHE TPYIITBI PACTEHHH 1O OTHOIIEHHUIO K BOJIE 1 DJIEKTPOHHBIE TAOIHIbI U MIIAKATHI
53 30.03 BoszaymHoe nmutanue pacTeHui — (OTOCHHTE3. 1 DNEKTPOHHBIC TAOJINIIBI U TIIAKATHI
54 30.03 JlabopatopHas padoTta «DOTOCHHTE3Y. 1 Hngposas 1adopatopus no sxooruu
(TaTYMK YTIIEKUCIIOTO Tra3a M KUCIOPO/1a)
55 06.04 YcioBust 06pa3oBaHusl OPraHUYECKUX BEIIECTB B PACTEHUHU 1 DJeKTPOHHBIE Ta0JIMIIbI U TIAKATHI
56 06.04 3enéuble pacTeHus — aBToTpodbl. ['eTepoTpodsl Kak 1 DNEeKTPOHHBIE TaOJIULIBI U TIIaKaThI
NOTPEOUTENTN TOTOBBIX OPraHUYECKUX BEIECTB
57 13.04 3HaveHne POTOCHHTE3a B IPUPOJIC 1 DNIEeKTPOHHBIE TAOIUIIBI U TIAKATHI
58 13.04 JlpIxanue 1 0OMeH BelEeCTB y pacTeHUIA. 1 DJIeKTPOHHBIE TaOJIHIIbI U TIAKATHI
59 20.04 JlaboparopHas paboTa «JlpIxaHue pacTeHUN». . Hugposas 1adopatopus no sxonoruu
(TaTYMK YTIIEKUCIIOTO ra3a M KUCIOPO/1a)
60 20.04 Ponp npIxaHus B )KM3HU PaCTEHUH. 1 DJIeKTPOHHBIE TaOJIHIIbI U TIAKATHI
61 27.04 OOMeH BelecTB B OpraHu3Me KaK BaKHEHITUN MPU3HAK JKU3HU 1 DNIeKTPOHHBIE TAOIUIIBI U TIAKATHI




62 2704 CpaBHUTENbHAS XapaKTEPUCTUKA MPOLIECCOB AbIXaHUS U 1 DJEeKTPOHHBIE TAaOIHIIBI U TUIAKATHI
(doTocHHTE3a, UX B3aUMOCBSI3b

Paznen 5. 3esenas nagoparopus (8 yacon)

63 04.05 IToaroroBka NpoekToOB «MOU ONBITHI C PACTEHUSIMU B 1
JIOMAIIHUX YCIOBHUSIX»

64 04.05 IToaroroBka nNpoekToB «MOU ONBITHI C PACTEHUSIMU B 1
JIOMAIIHUX YCIOBHUSIX»

65 11.05 IToaroroBka NpoeKToB «MOHU OIBITHI C PACTEHUSMU B 1
JIOMAITHUX YCIOBHUSIX»

66 11.05 3amuTa npoekToB «MOou ONBITH C PACTEHUSIMU B TOMAIIHUX 1
YCIOBUSAX»

67 18.05 3amuTa npoekToB «MOoU ONBITH C PACTEHUSIMU B TOMAIIHUX 1
YCIOBUSX»

68 18.05 Okckypeust «Pactenus myra» 1

69 25.05 Okckypeus «Pactenus crenm» 1

70 25.05 HToroBoe 3ansaTue 1




YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOT' O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

1. CuBornazos B.1. buonorus, 6 kmace/ OO0 «IPODA», AO «M3narensctBo [IpocBemieHue.

2. . Akumymikud. HeBuaumeie HUTH puposl.- M.: Meicib, 2005 r.-142 c.

3. Bepsunun H.M. Tlo cnenam Pobunsona.- M., [IpocBenienue, 1994.

4. 3aHuMarenbHbIe MaTepHabl U (DAKThI MO 00IIel OMoJIOrHKM B BOmpocax M oTBeTax. 5-11 kmaccel / aBT.-coct. M.M. bonnapyk, H.B., KoBbummna. —
Bonrorpan: Yuurens, 2007.

5. Kpucrtuan ae /{roB. [IyremectBue B Mup xuBoi kietku. M.: «Mup» 1987.

6. DHiukioneaus ais aeteil. buonorus. M.: «ABanta+» 1996.

METOJUYECKUE MATEPUAJIBI JIUIA YUUTEJIA

1. Buosnorus. 6 ki1.: Mmeroandeckoe nocodbue k yueouuky B. W. CuBornazoBa «buosnorus. 6 kimace» / 3. A. Tomanosa, B. . CuBornazoB. — M. : [Ipoda,
2019. — 336 c. — (Poccuiickuil yueOHUK).

2. bycnakoB Bnagumup Bnagumuposuu, IleiHeeB Anexcannp BnagumupoBuu Mertonuyeckoe nocodbue «Peanusanus oOpa3oBaTeibHBIX MPOTrpaMM
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOM HAIIPaBICHHOCTEH 10 OMOJIOTUHU C HCTIONb30BaHHEM 000pyAoBaHus LeHTpa «Touka pocTamy.

3. Mup3zoes C.C. AKTHUBHU3aIIMs TO3HABATEIILHOTO HHTEpeca ydaniuxcs // buonorus B mkone, 2007. Ne6

4. Cenesko ['.K. CoBpemennsie oOpa3oBatenbHbie TeXHOT0rHH. M.: 1998.

5. Cenesxko I'.K. Dunuknoneaus odpazoBarenbHbIX TexHoynorui, T.1. M.: HUW mkoneHbIX Texuomnoruii, 2006.

6. Tymmna M. A. Vcnonb3oBaHNe KOMIBIOTEPHBIX TEXHOJOTHI B 00yueHnn 6uonoruu // IlepBoe centsops. buosnorus, 2003, Ne27-28.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Boponuna I'.A., BanoBa T.B., Kanmunosa I'.C. buonorus. Ilnanupyemsie pesynprathl. Cuctema 3ananuil. 5—9 kiaccel. [locobue s yuureneit
obmeobpasosar. opranuzanuii / [Tox pen. I'.C. Kosanesoii, O.b. Jlorunosoii. — M.: [Ipocsemenue, 2017.

2. l'anontok 3.I'. buonorus. [lnanupyempie pe3ynabTaThl: KapTa MPOXOXKACHHUS padouell mporpaMmel. S—6 Kitacchl: yueb. mocobue /st o0rieoOpa3oBar.
opranu3zaiuii / 3.I'. 'anontok. — M.: IIpocsemenue, 2017.

3. XKepebmonra E.JI.. EI'D. buonorus: Teopernyeckue marepuansl.- CI16.: Tpuron, 2009. — 336 c.

4. Kanununa A.A. Iloypounsle pa3pabotku no 6uonorun «bakrepuu. ['pudsl. Pactenus», 6 knacc. — M.: BAKO, 2005.

5. Hukumos A.U., IletpocoBa P.A. u ap. buonorus B tabmumax.- M.: «MJIEKCA», 1998. Hukumos A.U., Tepemor A.B. Jlugaktnyueckuii MaTepual Mo
3o050oruu. — M.: PAYD «lutanensy», 1996. — 174 c.

6. [Taceunuk B.B. buonorusi. Meroauka nHIuBUAYyadIbHO-TPYyNNOBOM AestenbHOCTH. — M.: IIpocsemenue, 2016.

7. IMaceunuk B.B. buonorus. MaauBuayansHo-rpynmnoBas aestenbHocTh. [loypounsie pazpabotku. 5S—6 kiaccel: yued. mocobue s o0rieoOpa3oBar.
opranuzanuii / B.B. [laceunuk. — M.: IIpocsemenue, 2017.

8. [Maceunuk B.B., Cymaroxun C.B., Kanunosa I'.C., I'anontok 3.I". Ypoku 6uonoruu. 5S—6 Kiaccel: mocoOue i yuuTeneit 00meo0pa3oBar. opranu3ainui
/ moxn pen. B.B. [Taceunuka. — M.: IIpocBemenue, 2014.

9. TepemoB A.B., PoxiioB B.C.. 3anuMaTenbHas 300J10THs: KHUTa AJ1s ydamuxcs, yaureneil u poaureneid.- M.: ACT — I[IPECC, 1999.- 258 c.: ui.
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MATEPHUAJIBHO-TEXHUYECKOE OBECITEHEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

YUYEBHOE OBOPYJOBAHHUE HHEHTPA «TOYKA POCTA»:

- Mukpockomn nudpoBoi.

- Mukpockon cBeTOBOM

- Mukponpenaparsl.

- Hudposas nabopaTopus Mo 3KOJIOTUHU (AATYMK OCBEIIEHHOCTH, BIAXKHOCTH, TEMIIEPATyphl, AATYUK YIIEKUCIIOro I'a3a U KUCI0poa).
- DIIEKTPOHHBIE TAOIHIIBI ¥ TIAKATHI.

- 'epOapHbIit MaTepual.

OBOPYJOBAHME /1151 TIPOBEJIEHUSI IABOPATOPHBIX, IPAKTHUECKHUX PABOT, IEMOHCTPAILIMI
Kommerotep, npoekrop. CripaBodHbIC TAaOIWIIBI, TUTAKATHI, DJIEKTPOHHBIE MPE3CHTAINH, JJCKTPOHHOE NpuioxeHne K ydeOHuky (CD-mmck), momenw,
BIIQKHBIE MPEnapaThl, MUKPOIPENnapaThl, MUKPOCKOIIBI, IPETIapOBalIbHbIEC UTIIbI, MUHIETHI, Yalku [leTpu, mpeaMeTHbIe CTeKIa, TOKPOBHBIE CTEKJIA.
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