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IosicHUTeJIbHAA 3aNIUCKA

PaGouas mporpamma mo Kypcy BHEYPOUHOW NEATEIHHOCTH «3aHUMAaTelbHas
ouosorusi. Mup moa MHKpocKormom.» (namee — [Iporpamma) cocTaBieHa Ha OCHOBE
TpeOOBaHU K pe3yJibTaTaM OCBOECHHMS OCHOBHOM OOpa30BaTEbHONM MPOTrpaMMBbl
OCHOBHOTO o0011ero oOpazoBanus, npeactaBieHHbIX B DPI'OC OO0, a Ttakxke
dbenepabHO# pabouel mporpaMMbl BOCIIMTAHUS U OPUEHTHPOBAHA HA PealM3aIuio B
LEHTpe 00pa3oBaHMsl €CTeCTBEHHOHAYYHOW M TEXHOJOTMYECKOHM HaIpaBiIeHHOCTEH
«Toukapocta», cozgannoro Ha 6aze MbOY Kowmckoit COIL Ne4 ¢ nienbro pa3Butus y
00yJaroImmXxCs €CTECTBEHHOHAYYHOMH, MaTeMaTU4E€CKOU, nH()OpMaMOHHO
IrPaMOTHOCTH, (OPMUPOBAHUS  KPUTUYECKOTO H  KPEaTMBHOTO  MBINUICHUS,
COBEpIIICHCTBOBAHUS ~ HABBIKOB  €CTECTBEHHOHAYYHOM W TEXHOJOTHUYECKOU
HaMpaBJICHHOCTH, a TaKXe IJI MPAKTUYECKON OTpabOTKH Yy4eOHOro marepuania o
yaeOHBIM npenmeTam «Duszukay, « Xumusi», «buomorus, « TexHomorus.
Hcnonb3oBanne 060pyaoBaHus ieHTpa « Touka pocTay Mo3BOJISIET CO3/1aTh YCIOBHS:

® JIJIsl pacIIUPEHUS COEPIKaHUs €CTECTBEHHOHAYYHOTO 00pa3oBaHus;
® 1715 IOBBIIICHUS [T03HABATEIbHO N aKTUBHOCTH 00 yJarOIIXCS B
€CTECTBEHHOHAYYHOM 001aCTH;
® 17151 pa3BUTHS JIMYHOCTH peOCHKA B MPOIiecce 00ydeHnsI OMOJIOTHH, €TO
crocoOHocCTel, POPMHUPOBAHUS U YIOBIETBOPEHUS COTMATHLHO 3HAYUMBIX
MHTEPECOB U MOTPEOHOCTEN;
e 17151 paOOTHI C 01apEHHBIMHU IIKOJILHUKAMU, OPTaHU3AIIUN UX PA3BUTHS B
pa3IMYHBIX 00JIACTAX 00pa30BaATEILHON, TBOP YECKOM IEATETHHOCTH.
[Tpumensst mudpoBbIe TA0OPaTOPUHN HA YPOKaX OMOJIOTHH, YIAIIUECs CMOTYT
BBITIOJTHUTH MHOKECTBO JIA0OPATOPHBIX PabOT M SKCTIEPUMEHTOB I10 MPOrpamMmme
OCHOBHOM IIIKOJIBI.

[Iporpamma BHEYpPOYHOM JIEATENLHOCTH «3aHUMAaTrelbHas OuoJsiorusi. Mup noj
MUKPOCKOTIOM» HalpaBJiecH Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH
00ydJaronmxcsi U OpraHu3aIyio U3y4yeHus: OMOJIOTHH Ha JeSTEIbHOCTHOW OCHOBE

B nporpamme o OnosIOTHN OTIPEACIIAIOTCS OCHOBHBIC MG U3y4YEHUS OMOJIOTHN
Ha YpOBHE OCHOBHOTO O0OIIEro 0O0pa3oBaHMsl, MJIAHUPYEMbIE PE3YIbTAaThl O CBOCHUS
MPOrpaMMBbI IO OMOJIOTUH: TMYHOCTHBIE, METaNpeIMETHbIE, MpeaMeTHbIE. [IpenmeTHbie
TUTAHUPYEMBIE PE3YNIbTAThI JaHbI JJI KaXA0TO To/ia U3y4eHUs] OUOJIOTHH.

HanpaBaennocts IIporpammbl — ectecTBeHHOHay4yHas. (OcBoeHUE JaHHOU
[Iporpammbl HampaBiieHO Ha GOPMUPOBAHUE YMEHUM M HABBIKOB CaMOCTOSATEIHLHOU
AKCIIEPUMEHTAIIBHOU M HCCJIEN0BATEIILCKOU AEATEIIbHOCTH; YCTOMUMBOTO MHTEPECA K



SBJICHUSIM TIPUPOJIBI; IPUOOPETEHNE HEOOXOIMMBIX MPAKTUYECKUX YMEHUN U HABBIKOB
JUIsL coXpaHeHus e€ OuopazHooOpaszusl.

HoBusna IIporpammsbl. B Heli npenycMOTpeHa MOATOTOBKAa K OJMMIMAAAM U
KOHKYPCHBIM 33JJaHUSIM, 3alIUTa TPOEKTOB U UCCJICOBAHUMN.

3HaunTenbHas posib B [Iporpamme OTBOAMTCS MCCIEIOBATEILCKON JEATEIHHOCTH. .
brnaromaps sTtoMy yuarmecs IpuoOpeTarOT MOTHUBAIUIO K JTalbHEHIIEMY U3YYCHHIO
npeaMera OWOJOTMHM W TNpodecCHOHATLHOW opueHTanuu. [Iporpamma HocwHT
cOayaHCHPOBAHHBIN XapaKTep W HalpaBJieHa Ha pa3BUTHE HHOOPMAITMOHHOMN KYJIbTYPHI
yaanmxcs. Cojaep)kaHhe TPOTrpaMMBl  OIPEAEISeTCs ¢ y4€TOM BO3PACTHBIX
OCOOCHHOCTEH ydJalmuxcs, IMMPOKHMH BO3MOYKHOCTSIMHU COIMAIM3alMd B IIPOIECCE
oO0mIeHus.

AKTyaJIbHOCTB [ I[porpamMmel onpeaensercs 3anpocoM CO CTOPOHBI AETEN U pOAUTENEH
Ha [Iporpammy €CTECTBEHHOHAYYHOM HaIIpaBJICHHOCTHU. B CUCTEME
€CTeCTBEHHOHAYYHOTO 00pa3oBaHMs OMOJIOTHS 3aHMMAeT BaXHOE MECTO B MO3HAHUU
3aKOHOB TPHUPOJbI, B MAaTepUAIbHON >KM3HU OOLIECTBA, B (POPMHUPOBAHUU HAYYHOU
KApTHUHBI MHUPA, & TAKKE B BOCIIUTAHUN SKOJIOTUYECKOMN KYJIbTYPhl YHaXCS.

B mporpamMe mnpenycMOTpeHa  peanbHas — [PAKTHKO-OPHUEHTUPOBAHHAA
NEeATENbHOCTD YUAIIUXCS, TPEACTABIITIONIAS IIMPOKUE BO3MOXKHOCTH JUUISL CaMOPa3BUTHS
YYaLMXCA.

Heanb:

1. Peanuzaiusi OCHOBHBIX 00111€00pa30BaTENbHBIX NPOTPaMM IO y4E€OHBIM IpeIMETaM
€CTECTBEHHO-HAyYHOM HAMpPaBJICHHOCTH, B TOM YHUCJE B paMKaX BHEYpOUHOU
AESITEbHOCTA 00YyYaroIuXcs;

2. BoBieueHue yqamuxcsi B UCCIICAOBATEILCKYIO U TIPOCKTHYIO JIEITEILHOCTD.

Onucanue MaTepuajJbHO-TeXHHYeCKOH ©0a3bl meHTpa «Touka pocTay,
HCIOJIB3YEMOT0 /ISl peaju3annu o0pa3oBaTeJibHbIX NPOrpaMM B PpaMKax
npenojgaBaHusi OMOJOTrUn

Hugposaa (komnvromepnas) nabopamopusn (IIJI), TporpaMMHO-arapaTHbIA
KOMIUIEKC, TAaTYNKOBAsI CUCTEMA — KOMIUIEKT y4e€OHOTO 000pYI0BaHMsI, BKITIOY KON



U3MEPHUTENbHBIN OJI0K, HMHTEpdEic KOTOPOro TMO3BOJIsIET oOecrneunBaTh CBSI3h C

[IEPCOHAIBHBIM KOMIIBIOTEPOM, u Habop JaTYUKOB,
PETUCTPUPYIOLIUX 3HAaYEHUS Pa3IUYHBIX pu3znuecKux BEJIMYHH.
Hdamuuk memnepamypsr — TUPOCTOM W HAAEKHBIA [NATYUK, IPEIHA3HAYEH I

HU3MEpEHUs TEMIIepaTyphl B BOJIHBIX paCTBOPAX U B Ta30BbIX cpeaax. iMeeT pa3nmuuHbIit
Mana3oH U3MepeHUi oT -40
no +180 °C. TexHuueckHe XapaKTEPUCTHKU JaTdyWKa YKa3aHbl B WMHCTPYKIHUHU IO
AKCIUTyaTallUH.

Jlamuux memnepamypvl mepmonapuslil PEIHA3HAYECH JJI1 U3MEPEHUS TEMIIEPATyp
a0 900 °C. Hcnonb3yercss MpuU BBINOJHEHUH pPadOT, CBSI3aHHBIX C HU3MEpPEHUEM
TeMIeparyp IUIaMEHH, TUTaBJICHUSI u Pa3IoKEHUS BEIIECTB.
Jlamuux onmuueckoit niomuocmu (Konopumemp) — npeHa3HAUECH ISl U3MEPEHUS
ONTUYECKOM TUIOTHOCTH OKpAaIIeHHBIX PacTBOPOB. Mcmomp3yeTcss mpu M3ydeHUH TeEM
«PacTtBOpBI», «CKOPOCTh XUMUYECKUX PEAKUUW», OMNPEACICHUH KOHUEHTpAIUU
OKpaIICHHBIX HOHOB.

Jamuuk pH npenHa3zHayeH JJs U3MEPEHUS BOJIOPOAHOTO nokazarens (pH) BoaHbIX
pacTBOPOB B  Pa3jMUHBIX HCCJEJOBAHUAX OOBEKTOB OKPYKAIOLIEH CpEIbl.
Jlamuux  2nekmponposoonocmu  TpPEJHA3HAYEH JUIsI U3MEpPEHUs  YAEIbHOMU
AIIEKTPOTIPOBOJHOCTH JKMJIKOCTEH, B TOM YHCJE M BOJHBIX PacTBOPOB BEIIECTB.
[Ipumensiercss Tpu  U3YYEHUU  TEOPHUHM  AJIEKTPOJUTUYECKON  JAUCCOIMAIINH,
XapaKTEPUCTUK BOJIHBIX pacTBOpOB
Jlamuux XA0puo-uoHo6 WCNOJIB3YETCS I KOJUYECTBEHHOTO  OIpPEAETICHHUS
COJZIEp>KaHHs MOHOB XJOpa B BOJHBIX pacTBOpax, MOuYBE, MpoJyKTax nutanusa. K
JATIUKY MO AKITFOYAETCSI MOHOCEJIEKTUBHBIN AJIEKTPO
(UCD) (paboumii >I€KTPOJ), MOTCHIHAT KOTOPOTO 3aBUCHT OT KOHIICHTpAIlUH
OTIpENIeISIEMOTO MOHA, B TAaHHOM cliydae oT KoHIeHTpaiuu aHuoHoB Cl-. TloTeHmman
NCD  omnpenensitoT  OTHOCUTENILHO  DJIEKTPOJAa  CpPAaBHEHMS, Kak  [MPaBUIIO,
XJI0OpcepeOpsHOTO.

Jamuuk Hnumpam-uoHo6 IPETHA3HAYCH IJI1 KOJIMYECTBEHHOTO OTIPEEIICHUS HUTPATOB
B Pa3JIMYHBIX OOBEKTaX OKpPYKaIOIIEH Cpenbl: BojAE, OBOIaX, (pPyKTax, KOJOACHBIX
M3JETUSIX U T. .

Mukpockon wyughposon npeaHazHadeH i1 uU3ydeHUs (OPMbI  KPHUCTAUIOB U
HaOJIIOICHUS 32 POCTOM KPUCTALIOB.

Ilunemka-0ozamop — TPUCTIOCOOJIEHUE, HCIMOJb3yeMOE B JaOOpaTOpHH s
OTMEPUBAHUSA  ONpPEACNEHHOTO O00BEéMa KUAKOCTH. [IumeTKkr  BBIMTYyCKAIOTCS
MEPEMEHHOTO ¥ TIOCTOSTHHOTO 00BhEMa. B KOMIIIEKTHI 000pYyI0BaHUS JIJIT METUITMHCKIX



KJIaCCOB BXOJSIT ynoOHbIE MMUTICTKU - J103aTOPHI
OJTHOKaHAJbHBIC, TO3BOJIIOIIME HACTPOUTh HEOOXOMUMBIH 00BEM oOTOHMpaeMoit

JKAJIKOCTU B TPEX pa3IMYHBIX JUANA30HAX.

bana kombunuposannas mnpenHazHaueHa I HarpeBa CTEKISTHHBIX U (papdopoBhIX
COCY/IOB, Korja TpeOyeTcs co03/JaTh BOKPYr HarpeBaeMoro COCyJa pPaBHOMEPHOE
TEMIIEpaTypHOE IoJie, N30eKaTh UCTIOJHL30BaHUS OTKPBHITOTO TUIAMCHH U PAaCKAIEHHOM
AIEKTPUYECKOU CIIMPAJIH. Kopmyc
KOMOMHUPOBAHHOM O0aHH CJIeJIaH U3 alFOMHUHMS. JKHUIKOCTHAS 4acTh KOMOMHHPOBAHHOM
OaHM 3aKpBIBACTCS KOJIbIIAMH Pa3JIMIHOTO JUaMETpa.

[lnanupyembie pe3ybTaThl 0CBOEHHUS Kypca

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHHS IPOTPAMMBI OCHOBHOT'O OOIIEro
0o0pa3oBaHusl JOJDKHBI OTpaXaTb TOTOBHOCTh OOYYarOUIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX LIECHHOCTHBIX OPUEHTALIMU U paCIIMPEHHE OTBITA JEATEIbHOCTH



Ha €€ OCHOBE M B IIPOLIECCE PEATM3ALMHM OCHOBHBIX HAIIPABIICHUM BOCHUTATEIbHOU
NEATENbHOCTH, B TOM YHUCJIE B YACTH:

1) rpasK1aHCKOr0 BOCIIUTAHUSA:

FOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOM NEATEIbHOCTH IPU BBINOJHEHUN
MCCJIEIOBAHUM U TIPOEKTOB, CTPEMIICHHE K B3aUMOIIOHUMAHHIO ¥ B3aUMOIIOMOIIIY;

2) IAaTPHOTUYECKOT0 BOCIIMTAHMSA:

OTHOIIIEHHE K OMOJIOTMH KaK K BaKHOM COCTABIIIOIIEH KyJIbTYypbl, TOPJIOCTh 3a
BKJIJI POCCUMCKHUX U COBETCKUX YUEHBIX B PA3BUTUE MUPOBOM OMOJIOTMUECKON HAYKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

FOTOBHOCTH OLICHUBATH [TOBEJICHHUE U ITOCTYIIKH C IMO3ULIUA HPABCTBEHHBIX HOPM U
HOPM 3KOJIOTUYECKOH KYJIBTYPHI;

ITIOHMMAHWE 3HAYMMOCTH HPABCTBEHHOI'O acCIIEKTa JESITEIbHOCTH 4YEIOBEKa B
MEAUIMHE U OUOJIOTUY;

4) 3¢cTETHYECKOT0 BOCTIUTAHMS:

MOHUMAaHUE POJIM OUOJIOTHUU B POPMHUPOBAHUM SCTETUUECKOH KYJIbTYPbI TUUHOCTH;

S) ¢usnyeckoro BocnMTAHUA, (GOPMUPOBAHHMS KYJIBTYPblI 310POBbS M
3MOLMOHAJIBHOIO 0JIArOIOJIYYHs:

- OTBETCTBEHHOE OTHOIIECHWE K CBOEMY 3J0POBBI0O M YCTAaHOBKA Ha 3J0POBBII
o0pa3 KM3HU (3A0pOBOE MUTAHHE, COOIOJCHUE TMTMEHWYECKUX MPAaBWI U HOPM,
cOaNaHCUPOBAHHBIN PEKUM 3aHATUI U OTIbIXA, PEryJsApHas pU3nyecKasi akTUBHOCTB );

- OCO3HAaHME MOCJEACTBUN W HENPUITHE BPEIHBIX MPUBbIYEK (YIMOTpeOJeHHe
aJIKOroJisl, HAPKOTUKOB, KypeHHE) U HUHBIX (opM Bpena misi (U3UUECKOTO U
MICUXUYECKOTO 3/I0POBBS;

- coOmoaeHue mpaBuil OE€30MACHOCTH, B TOM YHCJIE HaBBIKM OE€30MacHOrO
MOBEJICHUS B IPUPOJIHOU CPELE;

- c(opMHpPOBAHHOCTb HaBbIKa pe(IeKCUH, YIpaBJICHUE COOCTBEHHBIM
SMOLMOHAIBHBIM COCTOSTHUEM;

6) TPyI10BOTr0 BOCIUTAHUA:

- AaKTHBHO€ YYacTHE€ B pEIICHUHM MNPAKTUYECKUX 3a37ad (B paMKax CEMbH,
00pa3oBaTeIbHONW OpraHu3alliy, HACENCHHOrO IIyHKTa, Kpasi) OMOJIOTMYECKOW u
HKOJIOTUYECKOW HAINPaBJICHHOCTH, UHTEPEC K MPaKTHUECKOMY M3YUEHHUIO MPOeCcCHit,
CBSI3aHHBIX ¢ OMOJIOTHEM;

7) 3KOJIOTH4Y€CKOT0 BOCIIUTAHMS:

- OpHEHTAllMsl Ha MPUMEHEHHE OMOJIOTMUECKUX 3HAHUU MpPU pEIICHUU 3a7ad B
00J1aCTH OKPY’KAIOIIIEH CPEIbI;

- 0CO3HAHUE IKOJIOTUUECKUX MPOOJIEM U ITyTeH UX PEIICHUs;

- TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOW JEATENBbHOCTH 3KOJIOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:



- OpMEHTAlMsl HA COBPEMEHHYIO CUCTEMY Hay4YHBIX IPEICTABJIEHUI 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBA3SAX UEIOBEKa C MPUPOJHON U
COLIMAIBHOW CPENOH;

- TOHMMAaHUE pOJH OHOJOTWYECKOW Haykdu B (OPMUPOBAHUM HAYYHOTO
MHPOBO33pCHUS;

- pa3BUTHE HAay4yHOW JIOOO3HATEIILHOCTHU, HMHTEpeca K OHOJOTHMYECKON Hayke,
HAaBBIKOB HCCJIEI0OBATEIILCKON EATEIbHOCTH;

9) ajanTanuu 00y4arerocs K U3MEHSIOUMMCH YCJIOBUAM COLMAIBHOMU U
NPUPOAHOM CpeabI:

- aJICKBaTHAsI OLICHKA U3MEHSAIOIMXCSl YCIOBUM;

- IPUHATHE pelIeHUs] (MHAUBUAYAIbHOE, B TPYIIE) B U3MEHAIOIIUXCS YCIOBUAX
Ha OCHOBAHUU aHAIM3a OMOJIOTUYECKOi nH(pOopMalny;

- IUIAHUPOBAaHUE JECUCTBUM B HOBOW CHUTyalluM Ha OCHOBAaHWM 3HAHWUMU
OMOJIOTHYECKUX 3aKOHOMEPHOCTEN.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysibTaTbl OCBOCHMSI MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusi, JOJDKHBI OTpaKaTh OBJIAJICHUE CJCAYIOIUMU YHUBEPCAIbHBIMU
y4eOHBIMU JICHUCTBUSIMU:

ITo3naBaTeJIbHbBIE YHUBEPCAJIBHbLIC y‘leﬁﬂble aercTBUS

1) 6a30Bble JJOrMYecKHe AeliCTBUS:

- BBIABJATh M XapaKTEpHU30BaTh CYIIECTBEHHbIC TNPU3HAKUA OHUOJOTUYECKHUX
00OBEKTOB (SBJICHUN);

- YCTaHaBIMBAaTh CYILECTBEHHBIM TMpU3HAK KiIacCU(UKALKUKU OUOJOTUYECKHUX
00BEKTOB (SIBJICHUH, IPOLIECCOB), OCHOBAHUS JJIs1 000OILEHUS U CPaBHEHUsI, KPUTEPUU
IPOBOJUMOTO aHAIN3a,;

- ¢ y4€TOM MPEAJIOKEHHOM OMOTOTHYECKON 3a/1a41 BBISBIISITH 3aKOHOMEPHOCTH U
NPOTUBOPEUHs] B paccMaTpUBaeMbIX (PakTax W HAOIOJEHUSX, MpeAyiararb KpUTEpUU
IUJIS1 BBISIBJIEHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEU UM,

- BBISIBJATH JeUIUTHl MHPOPMAIUHU, JAaHHBIX, HEOOXOIUMBIX Ji PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

- BBISIBJSITH MPUYUHHO-CJICACTBEHHBIC CBA3U TMPU H3YYEHUU OHMOJOTUYECKHUX
SBJICHUH M TPOIIECCOB, JeNaThb BBIBOJABI C HCIOJIb30BAHUEM JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUN, YMO3AK/IIOUEHUH 10 aHajloruu, (GopMynupoBaTh
TUMOTE3BI O B3aUMOCBSA3AX;

- CaMOCTOSITEIFHO BBIOMpPATh CIIOCOO pelieHuss yaeOHOH OMOI0TUIEeCKOM 3a1a9u
(cpaBHUBaTh HECKOJILKO BApHMAHTOB PEIICHUS, BHIOMpATh HaWOOJEe TOIXOISIINNA C
y4€TOM CaMOCTOSATEIHHO BBIJICIICHHBIX KPUTEPUEB).



2) 0a3oBbIe HCCAEA0BATEILCKHE ACHCTBUS:

- HCTIOJIb30BaTh BOMPOCHI KAK HCCJIEI0BATENbCKUN NHCTPYMEHT MTO3HAHHUS;

- (dopMynupoBaTh BOMPOCHI, (PUKCUPYIOUIME pPa3pblB MEXAY pEaJbHbIM U
’KEJIaTeIbHBIM COCTOSIHUEM CHUTYallMHM, OO0BEeKTa, U CaMOCTOSITEIIbHO YCTaHABJIMBAThH
MCKOMOE U JTaHHOE;

- (opmupoBare THUNOTE3y 00 HMCTUHHOCTA COOCTBEHHBIX CYXKJICHHU,
apryMEHTHPOBATh CBOIO MO3UIUI0, MHEHUE;

- MPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIaHy HaOJIIOJCHHUE,
HECJIOKHBI ~ OMOJOTHYECKHM  SKCIEpUMEHT, HeOOJbIIOe UCCIEJOBAaHHE IO
YCTAaHOBJIEHUIO OCOOCHHOCTEH OHOJIOTHYECKOT0 00BeKkTa (Tporecca) H3y4deHus,
MPUYMHHO-CJIEICTBEHHBIX CBS3€M M 3aBUCUMOCTEH OMOJIOTHUYECKUX OOBEKTOB MEXKIY
co001i;

- OLICHMBATh HA MPUMEHUMOCTbh U TOCTOBEPHOCTh MH(POPMALIKIO, TOJTYYEHHYIO B
X0/J1e HaOJIIO/IEHUS! U SKCIIEPUMEHTA;

- CaMOCTOSITENILHO (OPMYIMPOBAaTh OOOOIIEHUS M BBIBOJABI IO pE3yjibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, HKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMU OLICHKU
JOCTOBEPHOCTH MOJIy4YE€HHBIX BBIBOJIOB U OOOOIIECHHUI;

- IPOTHO3UPOBATH BO3MOXHOE JaJIbHEHNIIIEE pa3BUTHE OMOJIOTUUECKUX MPOLIECCOB
U UX MOCJEICTBUS B AHAJOTUYHBIX WM CXOJHBIX CHUTYyallUsX, & TAKKE BbIJBUraTh
MPEANOJIOXKEeHHUs 00 UX pa3BUTUU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

3) padorTa ¢ unpopmaumeii:

- IPUMEHSTh PA3JIMYHbIE METO/1bl, THCTPYMEHTHI U 3apOChI IPU IOUCKE U OTOOpE
Ounosiornueckoi MHGOPMaAUU WIM JAHHBIX U3 UCTOYHUKOB C YUETOM MPEIJIOKEHHON
y4eOHOM OMOJIOrHYeCcKOH 3a/1auu;

- BbIOMpaTh, AaHAIU3UPOBATh, CHUCTEMATU3UPOBATb M HHTEPIPETUPOBATH
OMOJIOTUUECKYIO MH(POPMALIMIO pa3IMUHbIX BUAOB U (HOPM MPEACTABICHUS;

- HaXOJIUTh CXO/IHbIE apT'YMEHTHI (T10ITBEPKAAIOIIME UIIM OTIPOBEPTAIOIIUE OJTHY U
Ty K€ UJIeI0, BEPCHUIO) B PA3IMYHBIX HH(OPMAIIMOHHBIX HCTOUHHKAX;

- CAMOCTOSITENIbHO BEIOMPATh ONTUMAIIbHYIO (OpMYy MpEACTaBIeHUsT HH(DOpMaUU
Y WUTIOCTPUPOBATh pelIaeMble 3a7aull HECJOKHBIMU CXEMaMu, JuarpaMMaMiy, UHOU
rpaduKO ¥ X KOMOWHAITUSIMH,

- OLIGHMBaTh HAASKHOCTh OHMOJIOTMUECKOM HHGOpPMaUU 10 KPUTEPUSIM,
MPEAJIOKEHHBIM YUUTENEM WA CHOPMYIUPOBAHHBIM CaMOCTOSITEIILHO;

- 3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(DOPMAIIHIO.

KoMMmyHuKaTHUBHBIE YHUBEpPCaJIbHbIe Y4eOHbIE AeiiCTBUS

1) oO1enue:

- BOCTIpHHUMATh U (GOPMYIUPOBATh CYXIACHHSI, BEIpaKaTh SMOIIMK B TPOIIECCE
BBITIOJTHEHUS MTPAKTUIECKUX U JIAOOPATOPHBIX PaboT;

- BBIpakath ce0s1 (CBOIO TOUKY 3pEHHS) B YCTHBIX M TUChMEHHBIX TEKCTaX;



- pacmo3HaBaThb HeBepOalbHbIE CpEACTBAa OOIICHUS, MOHUMAaTh 3HAYEHHUE
COIMATIbHBIX 3HAKOB, 3HATh M PACIO3HABATh MPEANOCHUIKY KOHPIMKTHBIX CUTYyalui U
cMAr4aTh KOH(IUKTHI, BECTH TIEPErOBOPHI;

- IIOHMMaTb HaMEPEHUs JPYIuX, HPOSABIAATH YBAXUTECIBHOE OTHOIIECHHE K
cobeceTHUKY U B KOpPEKTHOU popMme popMyIupoBaTh CBOM BO3PAKEHUS;

- B XO0J€ auMaiora U (WiM) JOUCKYCCUHM 3aJaBaThb BOIPOCHI MO CYIIECTBY
00CYKIaeMOil OMOJIOTUYECKON TEMBI M BBICKA3bIBaTh MJIEW, HALICTICHHBIE HA P CIICHUE
OHOJOrnYecKOy 3a7aun 1 Noajiep kanue 0JaroxeaaTeIbHOCTH OOIICHUS;

- COIIOCTABJIATh CBOU CYXKICHUS C CYKICHUSAMH JPYIMX YYaCTHUKOB JHAJIOTa,
0OHapyXMBaTh PA3JIUUNE U CXOJICTBO MO3UIINNA;

- MyOJMYHO MPEACTaBIATh PE3YJbTAThl BHIIIOJIHEHHOTO OMOJOTHYECKOTO OMbITa
(9KCIIEpUMEHTA, UCCIEI0BaHMs, MPOEKTA);

- CAMOCTOSITENBHO BIOMPATh (pOpMaT BHICTYIUICHUS C YUETOM 3a/a4 MPE3EHTAUN
U O0COOEHHOCTEH ayAUTOPUM M B COOTBETCTBUM C HHMM COCTaBJIATb YCTHBIE U
MMCbMEHHBIE TEKCTHI C UCIIOJIb30BaHNEM WIUIFOCTPATUBHBIX MaTepUasoB.

2) cCOBMeCTHAS 1eSITeJIbHOCTD:

- IIOHMMATh M MCIIOJb30BaTh NPEUMYLIECTBA KOMAaHIHOM W WHAWBHIYAIbHOMN
paboTbl MpPHU PELICHMH KOHKPETHOM OMOJIOTrH4YecKord MpoOaeMbl, 0OOCHOBBIBATH
HEOOXOJAMMOCTh MPUMEHEHUs TPYNIOBBIX (POPM B3aUMOJCHCTBUSA MPU PELICHUU
MOCTABJICHHOW y4eOHOM 3a1a4u;

- IPUHUMATh LIE€Jb COBMECTHOM IEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBHS
no €€ JOCTHXKEHHUIO: PaclpeaeNnsaTh pOJiM, JOTOBapUBaThCs, 0OCYKIaTh MPOLECC U
pe3yibTaT COBMECTHOM pabOThl, yMETh 0000IIaTh MHEHHSI HECKOJBKUX JIOJEH,
MIPOSIBJISITh TOTOBHOCTh PYKOBOJIUTb, BBITIOJHATH NOPYYEHUS, IOJUUHSATH CS;

- TUTaHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOThl, ONMPENENATh CBOKO POJb (C
y4€TOM MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aMMOJICUCTBUS),
pacrpeaensiTh 3a/1a4d MEeXy YiIeHaMU KOMaH/Ibl, y4aCTBOBAaTh B IPYINIOBBIX (hopmax
paboTsl (00CYKIeHUsI, 0OMEH MHEHHUSIMU, MO3TOBBIE IIITYPMbI U UHBIC);

- BBINOJIHATH CBOIO 4acTh pabOThI, JOCTUTaTh KAYECTBEHHOT'O pe3yybTara Io
CBOEMY HAIIPaBJIEHUI0O W KOOPJWHUPOBATH CBOM JECUCTBHUS C JAPYTMMH YJIEHAMU
KOMaH/1bl;

- OICHMBAThb KAaue€CTBO CBOEro BKJIajga B OOMIMH MNPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENbHO C(OPMYIMPOBAHHBIM YYAaCTHUKAMM B3aUMOJICHCTBUS, CPaBHUBATh
pe3yabTaThl C UCXOJHOM 3aJayed M BKJIAJ KaXJAOTO 4YJIEHA KOMaHIbl B JIOCTHKEHUE
pe3yibTaToOB, pa3feniaTh cdepy OTBETCTBEHHOCTH M MPOSIBISITH TOTOBHOCTh K
MIPEIOCTABICHUIO OTYETA NIEPE TPYIIION;

- OBJIAZICTh CUCTEMOU YHHUBEPCAIBHBIX KOMMYHUKATUBHBIX IAEUCTBUM, KOTOpPas
obecrnieunBaeT CHOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB U SMOLMOHAIBHOTO
HMHTEIVICKTa 00yJaroIIUXCs.

PerynasituBHble YHHBEpCAJIbHbIE Y4eOHbIE 1eCTBUA



Camoopranuzanus:

- BBISIBIISITh NPOOJIEMBI [JIsl PEUICHUS B KU3HEHHBIX U YUYEOHBIX CHUTYalUsX,
UCIIOJIb3Ysl OUOJIOTUYECKHUE 3HAHMUS;

- OpDUEHTHpOBATbCS B  Pa3JIMUHBIX MOAXOJAX MPHUHIATHS  PEHICHUH
(MHIUBHUyaJIbHOE, IPUHITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIOi);

- CaMOCTOSITENIbHO COCTAaBJISITh AITOPUTM pEIICHUs 3a1adu (WM ero 4acTh),
BBIOMpATh CIOCOO pelieHus] yueOHON OMOJIOrHYecKo 3aauu ¢ y4€TOM UMEIOIINXCS
pPECypCcoOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MPEAiaracéMble BApUAHTHI
pELIEHU;

- COCTaBJAATH IUIAaH JEWCTBUU (IUIAH pealn3alyyd HaMEYEHHOTO allroOpuTMa
pelIeHus ), KOPPEKTUPOBATh MPEIIOKEHHBIM AITOPUTM C Y4ETOM MOJIyUYEHHS HOBBIX
OMOJIOTUUECKUX 3HAHUI 00 U3yuaeMoOM OHMOJIOTHYECKOM OOBEKTE;

- IeTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

- BJIAJIETh CTIOCO0aMM CaMOKOHTPOJISI, CAMOMOTHBAIINA U pe(IIeKCUH;

- IaBaTh OLIEHKY CUTYyallMH U MpeAJIararh IuiaH e€ N3MEHEHHUS,

- YYUTBIBATh KOHTEKCT U MPEBUIETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTD IIPU
pelieHnd y4eOHON OMOJIOTMYECKOW 3a/1a4yu, alanTUPOBATh PEIEHUE K MEHSIOLIMMCS
00CTOSITENILCTBAM;

- 00BSICHATH MPUYUHBI JOCTHKEHHSI (HEIOCTHKEHUS ) PE3YIbTaTOB JACSITEIbHOCTH,
JaBaTh OLIGHKY MNpPUOOPETEHHOMY ONBITY, YMETh HAaXOIUTh TMO3UTHBHOE B
MPOU3OIIEAIIEH CUTYAlNH;

- BHOCHUTh KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
WU3MEHUBILINXCS CUTYAIM, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

- OLICHUBATh COOTBETCTBHE PE3YJIbTaTa e U YCIOBUSAM;

- pasyimyarb, HAa3bIBaTh U YIPAaBIATh COOCTBEHHBIMH 3MOLMSIMU U 3MOLMIMHU
APYTruX;

- BBIABJIATh M aHAJM3UPOBATH IPUYUHBI SMOLINA;

- CTaBUTh c€0s HA MECTO JPYroro 4eloBeKa, MOHUMAaTh MOTHBBI U HaMEpPEHUS
ApYroro,

- PEryJMpoBaTh CIOCO0O BBIPAKEHUS IMOLIMM.

IlpunsiTue cedst M Apyrux

- 0CO3HAaHHO OTHOCHTBHCS K IPYTOMY YEJIOBEKY, €0 MHEHUIO;

- IpU3HaBaTh CBOE MIPABO Ha OLIMOKY U TaKOE K€ IPaBo JPYyroro;

- OTKPBITOCTh ce0€ U JPYTHUM;

- 0CO3HAaBaTh HEBO3MOKHOCTh KOHTPOJMPOBATh BCE BOKPYT;

- OBJAJCTh CHUCTEMOW YHHBEpPCAJIbHBIX YYEOHBIX PEryJISATUBHBIX ICHCTBHIA,
KoTOpas obecnieunBaet GOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTH (BHYTPEHHSIS
NO3ULMS JIMYHOCTH), M IKU3HEHHBIX HAaBBIKOB JIMYHOCTU (yHpaBJICHUS COOOMH,
CaMOJUCLHUIUIMHBI, yCTOWYHUBOTO MTOBEAEHUS).



INPEJIMETHBIE PE3YJIbTATbI

[IpeameTHbIC pe3yIbTaThl OCBOCHHS IIPOTPAMMBI IO OMOJIOTHY K KOHITY 00y4YeHus
6 5 knacce:

XapaKTepU30BaTh OMOJIOTHIO KaK HAayKy O KMBOW MPHUPOJIEC, Ha3bIBAaTh MPU3HAKU
KUBOTO, CPAaBHUBATh OOBEKTHI )KUBOU U HEXKUBOUW TIPUPOJIBL;

MEPEYHUCTISITh UCTOYHUKA OHMOJIOTHYECKUX 3HAHUM, XapaKTepU30BaTh 3HAYCHUE
OMOJIOTMUECKUX 3HAHUM JJii COBPEMEHHOI'O 4YesloBeKa, Mpo(ecCHH, CBSI3aHHBIE C
ouosorueit (4-5 npodeccuit);

MIPUBOIUTH IPUMEPHI BKJIaa poccuiickux (B Tom umcie B. U. Bepnanckuit, A. JI.
UmwxkeBckuil) u 3apyOexHbIXx (B TOoM uyucie Apuctorenb, Teodpact, ['mnmokpar)
Y4EHBIX B PA3BUTHE OUOJIOTHH;

MMETh TPEICTABICHUE O BAKHEHUIMX OHMOJIOTHYECKHX MPOIECCaxX W SBICHUSX:
MUTaHUE, JbIXaHUE, TPAHCIIOPT BEIIECTB, Pa3APAKUMOCTb, POCT, Pa3BUTHE, TBUKCHHUE,
Pa3MHOXKEHHE;

MPUMEHATh OMOJOTUYECKHE TEPMHUHBI U TOHITHS (B TOM YHCJE: )KHBBIC TeJa,
OmoNorHsi, DJKOJOTHS, ITUTOJIOTHSA, aHaTOMHs, (U3HOJIOTHSA, OHOJOTHYECKas
CHUCTEMaTHKa, KJIeTKa, TKaHb, OpraH, CUCTEMa OPTaHOB, OPTaHU3M, BUPYC, JIBIKEHUE,
nuTanue, GOTOCUHTE3, JBIXaHHE, BBIJCICHUE, Pa3APAKUMOCTb, POCT, Pa3MHOKCHHUE,
pa3BUTHE, Cpeaa OOUTaHUS, MPUPOTHOE COOOIIECTBO, NCKYCCTBEHHOE COOOIIECTBO) B
COOTBETCTBUU C NTOCTABJICHHOM 3a7]a4€l U B KOHTEKCTE;

paznmuyarh 10 BHEIIHEMY BHUAY (M300paXEHUsAM), CXeMaM M OIHCAHUAM
TOSIIEPHBIC U SIACPHBIC OPTaHU3MBI, PA3IMYHbIE OMOTOTHYECKHEe OOBEKTHI: PACTEHHSI,
KUBOTHBIX, TPUOBI, TUIIAHRHUKN, OAKTEPUH, IPUPOTHBIC U UCKYCCTBEHHBIE COOOIIECTRA,
B3aUMOCBSI3M  OPTaHM3MOB B TMPUPOJHOM U HMCKYCCTBEHHOM COOOIIECTBAX,
npencTaBuTenei Giaopel u (hayHbl MPUPOIHBIX 30H 3eMi, JTaHAmAPTH TPUPOIHBIC U
KYJbTYPHBIE;

MIPOBOJIUTH OMUCAHUE OpPraHu3Ma (PacTeHUs, )KUBOTHOT'O) MO 3aJaHHOMY I1JIaHy,
BBIJICTISITh CYIIECTBEHHbIC MPU3HAKK CTPOEHUS M MPOILECCOB >KU3HEACATEIbHOCTU
OPTaHU3MOB, XapaKTEPHU30BaTh OPTAHU3MbI KaK Teja >KMBOW MPUPOJIbI, IEPEUUCISITh
0COOEHHOCTH PAaCTEHHM, KUBOTHBIX, TPUOOB, JUIIAHHUKOB, OAKTEPHUIl U BUPYCOB;

pacKpbIBaTh TMOHATHE O cpeae oOuTaHus (BOJHOW, Ha3eMHO-BO3JYIIHOM,
MOYBEHHOM, BHYTPUOPTAHU3MEHHOM), YCIOBHSIX CPEbl OOUTAHUS;

MPUBOJIUTH MPUMEPHI, XaPAKTEPU3YIOUIME MPUCIOCOOJIEHHOCTh OPTaHU3MOB K
cpene oOuTaHusl, B3aMMOCBSI3U OPTaHU3MOB B COOOIIECTBAX;

BBIJICIATH OTIMYHUTEIbHBIC TPU3HAKHN MPUPOIHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apTyYMEHTUPOBATh OCHOBHBIC IIpaBUjia TOBEJICHMUS 4YEJIOBEKA B MPUPOJAEC U
OOBSICHSTh 3HAUYCHHE MNPUPOJOOXPAHHOU JEATEIBHOCTA YEJIOBEKA, AHAIM3UPOBATH
rJ100aIbHbIE IKOJIOTUUECKUE MTPOOIIEMBI;

PaCKpBIBaTh POJIb OMOJIOTUH B MPAKTUUECKON JIEITETLHOCTH YEJIOBEKa,



JEMOHCTPUPOBATh Ha KOHKPETHBIX MpPUMEpax CBS3b 3HAHUN OHWOJOTHH CO
3HAHUSIMM 110 MAaTE€MaTUKe, MPEIMETOB T'YMAaHUTApPHOTO IMKIIA, PA3JIMYHBIMU BUJaMU
HCKYCCTBA;

BBITIOJIHATh TPakTHUeCKue paboThl (MOMCK WH(POpPMAIMU C HMCIOJIb30BaHUEM
Pa3JIMYHBIX ICTOYHUKOB, ONTUCAHKE OPTaHU3Ma M0 3aJaHHOMY IUIaHy) U Ja00paTopHbIe
paboThI (paboTa ¢ MUKPOCKOTIOM, 3HAKOMCTBO C Pa3JIMYHBIMU CTIOCO0aMU U3MEPEHUS U
CPaBHEHUS KUBBIX 00BEKTOB);

MPUMEHATh METOABl Ouosoruu (HAOIIOACHHWE, OMHCaHWe, KiaccuuKaims,
U3MEpPEHUE, SKCIEPUMEHT): MPOBOJIUTh HAOJIOJCHUS 3a OpraHu3MaMu, OIMHUCHIBAThH
OMOoJI0TUYEeCKUE OOBEKTHI, MPOIECCHI U SIBJICHUS, BHIMOJHATh OMOJIOTUYECKUN PUCYHOK
Y U3MepeHue OM0JI0TUIEeCKUX 0OOBEKTOB;

BIIQJIETh MPUEMaMU PabOTHI C YO, CBETOBBIM U IU(DPOBBIM MUKPOCKOTIAMH TIPHU
paccMaTpuBaHUU OUOJIOTUYECKUX 0OBEKTOB;

co0Jo1aTh MpaBuiia 0€30MacHOTO TPy/Aa MpU padboTe ¢ yueOHBIM U JIAOOPATOPHBIM
000py1I0BaHUEM, XUMHUECKOM IMOCY/I0M B COOTBETCTBUU C UHCTPYKIUSIMU HA YPOKE, BO
BHEYPOUHOU JEATEIbHOCTH;

MCMOJIb30BaTh TNPU BBIMOJHEHUM Y4YE€OHBIX 3aJlaHUM  HAYYHO -MIOMYJISIPHYIO
JUTEpaTypy MO OMOJIOTHH, CIIPABOYHbBIC MaTEpUaIIbl, pecypchl IHTEpHETa;

C03J1aBaTh MUCHhMEHHBIC U YCTHBIE COOOIICHMUSI, UCTIOJL3Ys TOHATUMHBIN armapar
M3y4aeMoro pasjesna OUoJOoruu.

[IpeameTHbIC pe3yabTaThl OCBOCHUSI IPOTPAMMBI IO OMOJIOTHUHU K KOHITY OOYy4YeHus
6 6 Knacce:

XapakTepu30BaTh OOTaHUKY Kak OMOJIOTMYECKYIH0 HayKy, €€ pa3lieibl U CBA3U C
JIPYTUMH HAyKaMH M TEXHUKOM;

MPUBOIUTH MPUMEPHI BKJIaaa poccuiickux (B Tom yucie B. B. Jlokydaes, K. A.
TumupsizeB, C. I'. HaBammH) u 3apyOexHbix yu€HbiX (B ToM uucie P. I'yk, M.
Masnbsnuru) B pa3BUTHE HAYK O PACTCHUSIX;

MPUMEHATh OUOJIOTMYECKUE TEPMHUHBI W TOHATHS (B TOM YHCIe: OOTaHUKa,
pacTuTelbHAs KJIETKA, pacTUTENbHas TKaHb, OpPraHbl PAcTEHUM, CHUCTEMa OPraHOB
pacTeHUs: KOPEHb, OOET IMOYKa, JTUCT, BUAOU3MEHEHHBIC OPTaHbl, IIBETOK, IO, CEMS,
pacTUTEIbHBIN OpraHu3M, MHUHEpPAIbHOE TWTaHuE, (POTOCUHTE3, IBIXaHHWE, POCT,
pa3BUTHE, Pa3MHOXKEHHE, KJIOH, Pa3JApaXHUMOCTb) B COOTBETCTBUHM C MOCTABJICHHOM
3a/1a4y€il U B KOHTEKCTE;

OTIMCHIBaTh CTPOCHHE U JKU3HEICATCIHLHOCTh PACTUTEIBHOTO oOpraHusma (Ha
MpUMEpPEe TMOKPBITOCEMEHHBIX WJIM I[BETKOBBIX): IMOTJIOIMIEHHWE BOJLI U MHUHEPAILHOE
nuTaHue, POoTOCHHTE3, BIXaHKUEe, TPAHCIIOPT BEILIECTB, POCT, Pa3MHOKEHHUE, Pa3BUTHE,
CBSI3b CTPOCHHS BET€TATUBHBIX U T€HEPATUBHBIX OPTAHOB PAaCTEHUH ¢ X (QYHKIIHUSIMU;

pa3nuyaTth W OMHCHIBATh JKUBBICE M TepOapHbIE S3K3EMIUBIPHl PACTCHUHA I10
3aIaHHOMY TUIaHy, YaCTH PaCTEHUH MO M300paXEHUSIM, CXeMaM, MOJACISAM, MYJISKaM,
penbedHBIM TabIHIIaM;



XapaKTepu30BaTh IMPU3HAKA PACTEHUH, YPOBHU OpTaHU3aIUH PACTUTEIHLHOTO
OpraHu3Ma, 4acTH PacTeHUH: KJIETKU, TKaHU, OPTaHbl, CUCTEMbI OPTaHOB, OPTaHU3M;

CpaBHHUBATh PACTUTEIbHBIC TKAHU U OPTaHbl PACTEHUN MEXKITY COOOMH;

BBITIOJIHATh TMPAKTUYECKHEe | JabopaTopHbie pabdoThl 1o Mopdojornu u
¢u3MONOTUN pacTEeHHil, B TOM 4YHcCIe pabOThl C MHUKPOCKOIOM C TOCTOSHHBIMH
(puxcUpOBaHHBIMHU) U BPEMEHHBIMH MUKPOTIPENapaTaMH, UCCIIEN0BATEILCKUE paOOThI
C UCIIOJIb30BaHUEM MIPUOOPOB U MHCTPYMEHTOB IIU(POBOI Taboparopun;

XapaKTepU30BaTh MPOIIECCHI KUIHEACATEILHOCTH PACTEHUI: IOTJIOLICHUE BOIBI U
MUHEpaIbHOE TUTaHWe, (HOTOCHUHTE3, JbIXaHHWE, pPOCT, pPa3BUTHE, CIOCOOBI
€CTeCTBEHHOTO W HCKYCCTBEHHOTO BEre€TaTUBHOTO Pa3MHOXKEHHS, CEMEHHOE
pa3MHOXeHHe (Ha MpUMepe MOKPHITOCEMEHHBIX, UM 1IBETKO BBIX);

BBISIBIISITh NIPUYMHHO-CJIEJICTBEHHBIE CBSI3M MEXKIY CTPOCHHEM U (PYHKIUSIMU
TKAHEW U OPTraHOB PACTEHUM, CTPOCHUEM U KUZHENEITEIbHOCTBIO PACTEHUM;

KJIacCU(PHUIIMPOBATh PACTEHUS U MX YaCTH MO Pa3HbIM OCHOBAHUSIM;

0OBSCHSTH POJIb PACTEHUH B IPUPOJIE U )KU3HU YeJIOBeKa: 3HaUeHue (POToCHHTE3a
B NPHUPOJE U B JKU3HH YEIOBEKa, OMOJIOTMYECKOE M XO3SHUCTBEHHOE 3HAYCHUE
BUJIOM3MEHEHHBIX TOOETOB, XO35UCTBEHHOE 3HAYEHHE BET€TaTUBHOT'O Pa3MHOKEHHUS;

MPUMEHSTh [TOJTyYEHHbIE 3HAHUS /ISl BEIPAIMBAHUS U PA3MHOXKECHUS KYJIbTYPHBIX
pacTeHUN;

UCIIOJIb30BaTh METOJbl OHMOJOTHHU: MPOBOAUTH HAOMIONEHUS 3a PACTEHUSIMU,
OTHMCHIBATh PACTEHHUS M UX YaCTH, CTAaBUTh MPOCTEHIIME OMOJOTUYECKUE OTBITHI U
IKCIIEPUMEHTHIL;

co0Jr01aTh MpaBuiia 0€30MaCHOTO TPY/ia MpU padboTe ¢ yueOHbIM U JJa0OpaTOPHBIM
o0opyI0oBaHUEM, XUMUYECKOH MOCYIOH B COOTBETCTBUM C MHCTPYKIUSAMH Ha YPOKE U
BO BHEYPOUHOU JESITETHHOCTH;

JIEMOHCTPUPOBATh HAa KOHKPETHBIX MPUMEpPax CBS3b 3HAHUW OWMOJOTHUH CO
3HAHUSIMA TI0 MaTeMaThke, Teorpaduu, TEXHOJIOTHH, MPEIMETOB TYMAHHTAapPHOTO
[IUKJIa, pa3IMYHBIMHA BHJIaMU UCKYCCTBA,

BIIaJIeTh NpuéMaMu paboThl ¢ OMOJIOTHYECKOW MH(pOopMalueit: GopMyarpoBaTh
OCHOBaHHUSl Uil M3BJCUCHUA U 00001IeHMs HHPOpMAlUU U3 JBYX HCTOYHHUKOB,
npeoOpa3oBbIBaTh MH(OPMAIUIO U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh IMHUCHMEHHBIE M YCTHBIE COOOINEHMS, WCIOJIb3yS TOHITHIHBIN armapar
M3y4aeMoro pasjena OHoJIOTHH.

Coaep:xxkanue Kypca
Tema Nel. Mup mox Mukpockonom (7 4)

3HAaKOMCTBO C IJIAHOM Pa0OThI U TEXHUKOM 0€30MaCcHOCTH MTPH BBITIOJTHEHUN
naboparopHbIx padoT. Kak uenoBek mo3HaeT okpyxaronmii Mup. buosorudueckue



Hayku. [Ipodeccun, cBsizanabie ¢ Onosiorueit. Metro el mo3Hanus. buonorndyeckue
npuOopsl U UHCTpYMeHTHI. [louyBcTBYi cebst Ha mecTe JleBenryka. Mictopuu Benukux
OMOJIOTUUECKUX OTKPBITHI. 3HaueHHe n300pereHust Mukpockomna. P. I'yk —
MEPBOOTKPBIBATEI KIIETKU. A. JIEBEHT'YK OTKPBLT MUKPOMHP.

JlabopaTopHblie padoThI:

JlaGopaTopHasi padora 1. Kakue yacti B MUKPOCKOIIE TJIaBHBIE. . .. M 117151 uero
MUKPOCKOILY 36pKaJIO U pEBOJIbBEP? Y CTPOMCTBO MUKPOCKOIIA.

JlaGopaTopHasi padoTa 2. UTo Takoe MUKpOIIpENapar U Kak €ro pacCMOTPETh?
[IpaBuna paboOThI C MUKPOCKOTIOM.

JlaGopaTopnasi padorta 3. Kak npeBpatuts Myxy B cioHa? OnpeneneHne yBeauaeHus
MHKPOCKOTIA.

JlabopaTopHas padota4. Uto yBuzaen B Mukpockon Pooept ['yk? PaccmarpuBanue
cpe3anpoOKu.

JlaGopaTopnasi padora S. Uro yBunen JleBeHryk B karuie Bosl? [lyremectsre B
Karuto BoAbl. OceHHsis SkcKypeust: « [lyremecTBrue B mpupoay ¢ OMHOKIIEM U
MUKPOCKOIIOM»

Tema Ne2. B mupe HeBuaumok. (7 4)

OTtkpeiTHe OakTepuid. PaznooOpa3ue Oakrepuil. 3HaueHue 6akrepuii: Kyna nesarorcs
onasime JucTbs? [louemy mbl 0osieem? KTo )KUBET B KeTyJKe Y KOPOBBI U HAaC B
kumedHuke? Kto 3axuraer B okeane u Ha 6os0te oruu? [Ipo kedup, cunoc u

KBAILICHYIO KaIycCTy.
JlabopaTopHbie padoThI:

JlabopaTopHasi pabota Ne6. Uro Oyzer, eciiv yail OCTaBUTh B 3aBapOYHOM YaliHUKE?
IIpuroroBneHne CEHHOTO HACTOSI, PACCMATPHUBAHUE CEHHO M NANIOYKH.

JlaGopaTopnasi padota Ne7. [lo3HakoMbTeCh, KapTodeabHas MagoyKa.
PaccmarpuBanue qBU>KEHUS] OAKTEpUU.

JlabopaTopHasi paGota Ne 8 . Uto Oyzer, eciu 0CTaBUTh MOJIOKO B TEIJIOM MecTe?
PaccMmarpuBaHie MOJIOUHOKHUCIIBIX OaKTepHil.

JlaGopaTopHnasi paboTa Ne 9. 3auem y ropoxa Ha KOpHSIX KiTyOeHbku? PaccmarpuBanue
KITyO€HbKOB Ha KOPHSIX 000O0BBIX.



JladopaTopnasi pa6ora Nel(. 3auem Ha0 YUCTUTH 3yOBI? PaccmarprBanue 3yOHOTO
HAJIETA.

Tema Ne3. B napcrse pacrenni. (13 1)

Taitael pactennii. Uto takoe potocunte3? [Turmentsr pactennii. CTpoeHUE KICTKH
pacteHni. Tkanu pacTeHUN. MUKpOCKOIIMYECKOE CTPOEHUE OPTAHOB PACTCHUM.
Muoroo6pa3ue pactenuid. OTiebl paCTCHHIA.

JlaGopaTopHbie padoThI

JlaGopaTopHnasi pa6ora Nel1. Kakoe camoe MajieHbKO€ IIBETKOBOE PACTEHUE MOYKET
NpEeBPATUTH 03€pO B 00J0TO?

JlabopaTopHasi padora Ne 12.0 uém MoKeT paccka3arh BaJumMcHepusi? M3ydenue
CTPOCHUS KJIIETKU PACTCHHIA.

JlaGopaTopHnasi padora Nel3.IloueMy y repanu JIUCT 3€NIEHBIN, a JIENECTKNA KPACHBIE.
N3yyenue miacTu o MUKpOCKOIIOM.

JlabopaTopHas pa6ota Nel4.Tlouemy apOy3 craakuii, a JUMOH KUCJIBIH.
PaccmarpuBanue BakyoJiel ¢ KIIETOYHBIM COKOM.

JlabopaTopHnas pa6ota Nel5.Kak o6HapyxuTh kpaxman? PaccmarpuBanue
KpaxMaJbHBIX 3EPEH B KIIETKaX KapToders.

JlaGopaTopHasi padota Nel6.Ilouemy kpanuBa >KKETC, a repaHb MaxHET?
PaccmatpuBaHue BOJIOCKOB 3IUAEPMHUCA PACTEHUM.

JlaGopaTopnasi padota Nel7.Ilouemy KOpHU pacTEHUI BCACHIBAIOT TAK MHOTO BOJIbI?
KopHeBbie BOJIOCKH 101 MUKPOCKOIIOM. 3a4€M KOPHIO YEXJIUK?

JlabopaTopHnas pa6ota Nel8.Ilouemy Boga ciocoOHa IBUTaThCs IO IpeBecHHE?
N3ydenune MUKpOIIPENapaToB APEBECUHBI PA3HBIX PACTEHUMN.

JlabopaTtopHas padora Nel9. Kto uzo0pén 6ymary? M3yueHre oCUHBIX THE3 U
Oymaru nog Mukpockornom. [Touemy kapanaai nuieT no oymare?

JladopaTopHas padora Ne20.Ilouemy xBost 3uMo He 3amep3aeT? M3yueHue ctpoeHus
XBOM Ha MUKpPOIIpEnapare.

JlaGopaTopHasi padoTa Ne21.lloueMy no3eneHenu CTEHKU akBapuyMa v CTBOJIbI
nepeBbeB? M3yueHne 0JTHOKIETOYHBIX BOIOPOCIEH.

JlabopaTopHas pabota Ne22.Yem oOpazoBana TuHa? Ciporupa noJf MUKpOCKOIIOM.



JlaGopaTopHnasi padora Ne23.1 fie uckath 3apobIlly pacTeHuil? 3ydenue ctpoeHus
CEMSIH 10 MUKpomnpenaparaMm. 3uMHss SKcKypcusi: HoBoroausist ckazka. CHEXXUHKU U
JIbJIMHKH T10]T MUKPOCKOTIOM. BeIpanimBaemM 1 CMOTPUM KPUCTAILIBI.

Tema Ne4. B naperse rpudos. (7 4)
Taitasl rpuboB. CTpoenue rpudoB. MHOTOOOpa3ue U 3HaU€HUE TPUOOB.
JlabopaTopHblie padoOThI.

JlaGopaTopnasi pa6ora Ne24. 113 yero rpu6 coctout? PaccmarpuBanue cpe3oB rpuda
IO/ JIyTIOW 1 MUKPOCKOIIOM.

JlaGopaTopnasi pa6oTa Ne25. 3auem rpuly riiacTUHKHY U TpyOouku? M3ydenne cpesa
NUTSTIKA T710/I0BOTO Tea rpuoda.

JlaGopaTopHas padora Ne26. [louemy oo ranth HaunHatOT? Korgapoca ObiBaeT
My4yHUCTOM? M3yuenune nopaxx€HHbIX TPUOKOBBIMU 3200JIEBAHUSMH PACTCHUH.

JlaGopaTopHasi padora Ne27. Uto Takoe miecensb? M3yueHne pa3HblX BUIOB IJIECEHH.

JlabopaTopHasi padorTa Ne28. UTo npouCXoaUT C TECTOM, KOTAa TyAa AP OKKU
n06aBysaroT? M3ydeHnne mouKoBaHUs APOKIKEH.

JlabopaTopHasi paboTa Ne29. [louemy Hemb3s1 BbIpE3aTh CBOE UMS Ha JIepeBeE?
N3ydenne miao10Boro tena rpuda — TpyTOBUKA, pacCMaTpUBAHUE €T0 CIIOP MO/
MHUKPOCKOTIOM

TemaTn4eckoe NJIaHUPOBaAHME

TemaTnueckoe IUIAHUPOBAHUE IO KypCY BHEYPOYHOM JEATEIILHOCTH COCTAaBJIEHO
C y4eToM pabouel mporpaMmbl BOCMUTaHWA. BocruTaTelbHBIA MOTEHIIMAT JTAHHOTO
Kypca 00eCHeuMrBaeT peau3alfio CISAYIOIIMX IIEJIEBBIX MPUOPUTETOB BOCIUTAHUS
ooyuarommxcss O00:

1. Pa3BuTHE 1IEHHOCTHOTO OTHOIICHHS K TPYIY KaK OCHOBHOMY CIIOCOOY TOCTHKEHUS
’KU3HEHHOTO OJIarornojay4usl 4elloBeKa, 3aJ0Ty €ro YCIENIHOro MpoQecCHOHAILHOTO
CaMOOTIPE/ICTICHHS 1 OIILYIIEHUS] YBEPEHHOCTH B 3aBTpPAIIHEM JTHE.

2. Pa3BuTHeE 1IEGHHOCTHOTO OTHOIIEHUS K cBoeMy OTeuecTBY, CBOCH MaJION U OOJIbIION
Poaune kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U MO3HAI NEPBBIC PAIOCTU U HEYIAYH,
KOTOpas 3aBeliaHa eMy MpeaKaMHi U KOTOPYIO HY>KHO 0Oeperarth.

3. Pa3BuTHe LIEGHHOCTHOTO OTHOIIEHUS! K MPUPOJIE€ KAK MCTOYHUKY >KH3HH Ha 3eMIIE,
OCHOBE CaMOT0 €€ CYIIIECTBOBAHMS, HYKJAIOIICHCS B 3alIUTE U ITOCTOSIHHOM BHUMAaHUHU
CO CTOPOHBI YEJIOBEKA.



4. Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUSI K 3HAHUSM KaK WHTEIUIEKTyaJbHOMY PECypcCy,
obecneunBaroieMy  Oyayliee  4eloBeKa, KaK  pe3ylbTaTy  KpPOIMOTIMBOTO,
HO YBJIEKaTeJIbHOTO Y4€OHOT0 Tpy/a.

No | HaumenoBanne | Bcero KomnuectBo wacon ®opma
1/ | pa3ienoBU TEM | 4acoB Teopus [IpakTrka arTecTanuu
1 (KOHTPOJIA)
1 | Mup noa 7 2 5
MHUKPOCKOTIOM
2 | Bwmupe 7 2 3) 3ammTa
HCBUJIUMOK MPOCKTOB,
3 | B uapctse 13 1 12 WCCIICIOBAHUM,
pacTeHuu MpE3EHTALUN
4 | B uapctse 7 1 6
rpu0oB
5 | Urorosas 1 1
aTTecTalus
Uroro: 35




