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IHosicHuTEeNLHAA 3aNIUCKA

JlonosiHUTENBbHAS 001LIepa3BUBaOIas porpaMma «brnokBanTym» pazpaboTaHa
Ha ocHoBaHuu denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHUM B
Poccuniickon @enepanum».

HanpagiieHHOCTBH POrpaMMBblI
EcrecTBeHHO-Hay4Has.
AKTYaJIbHOCTH NIPOrPaMMBbI

B coBpeMEHHOM  TOHUMaHUM  COJEP)KAHWE  E€CTECTBEHHOHAYYHOU
HAIPaBIEHHOCTH JIOTIOJHUTENHFHOTO OOpa3oBaHUs JeTe BKIOYaeT B  celd
(dopMupOBaHHE HAYYHOW KAapTHUHBI MHpPa U YAOBJIETBOPEHUE I0O3HABATEIbHBIX
WHTEPECOB ydYalIuxcs B O0JacTH €CTeCTBEHHBIX HAyK, pa3BUTHE Yy HHUX
UCCIIEIOBATENbCKOM AKTUBHOCTH, HAILIEJIEHHOW Ha M3y4yeHUE OOBEKTOB KHUBOU U
HEXMBOW MPHUPOJABI, B3aUMOCBA3E€H MEXIy HHMMH, OSKOJOTMUYECKOE BOCIHTAHUE,
npuoOpeTeHne MPAKTUYECKHX HAaBBIKOB B OOJNACTH OXpaHbl MPHUPOABI U
IPUPOIOTIOIB30BAHUS.

Benymieil 1enbi0 JOMNOJHUTEIBHOTO E€CTECTBEHHOHAYYHOI'O 00pa30oBaHUs
SBIISIETCS.  Pa3BUTHE €CTECTBEHHOHAYYHOW TpaMOTHOCTH oOydaromuxcs. B
COOTBETCTBHUHM C PUHATHIMU TpakToBKaMu (PISA) ectecTtBeHHOHay4YHasi TpaMOTHOCTb
— CTMOCOOHOCTh MCIOJIB30BaTh €CTECTBEHHOHAYYHBIC 3HAHWS, BBIABIATH MPOOJIEMBI,
JiesaTh 00OOCHOBAHHBIE BBIBOJIbI, HEOOXOIMMBIE /ISl HOHUMAaHUS OKPYXKAIOLIET0 MUpPa
U T€X U3MEHEHHH, KOTOpbIE BHOCUT B HETrO JESATEIbHOCTh YEJIOBEKA, U Ui MPUHATHUS
COOTBETCTBYIOIINX pelieHui. J[aHHbIe TOoJI0KeHUsI TPEOYIOT OT €CTECTBEHHO-HAYYHO
IPaMOTHOT'O Y€JIOBEKa CIEAYIONINX KOMIETEHTHOCTEH: apryMEeHTUPOBAHHO (HAY4HO)
OOBSICHATH SIBJIICHUS, OIEHWBATh W IUIAHUPOBATH HCCIIEIOBaHUS, OOOCHOBAHHO
UHTEPIIPETUPOBATH JaHHBIC U I0KA3aTEeIHCTRA.

3anatus 1o mporpamMMme «BHOKBaHTYM» MO3BOJSAT  (QOPMHUPOBATH Y
00yJarouxcs yMEHHsI OObSICHATD SBJICHUS C HAYYHOW TOUKH 3pEHUS; pa3padaThiBaTh
IU3ailH HAy4YyHOTO WCCIEAOBAHUSA; WHTEPIPETUPOBATh TMOJNyUYEHHBIE J@aHHBIE U

JI0KA3aTeNIbCTBA C Pa3HbIX MO3ULMKN U (POPMYIUPOBATH COOTBETCTBYIOIINE BHIBOIBI.



OOpazoBareibpHass MporpamMma TOTPYKaeT oO0ydYaromerocss B cpemy
GbopMUPOBaHUS W Pa3BUTHS E€CTECTBEHHO-HAYYHOTO MHPOBO33PCHHsI, IIEIIOCTHON

HAay4YHOM KapTUHBI MUPA B 3TO 001aCTH.

IMegarornyeckas neaecoo0pPa3HOCTb NPOrPpaMMBbl

IIporpamma «buokBaHTyM», B TOM 4YHCIE, HaIpaBJieHAa Ha pPEIICHUE
npo(OpUEHTAIMOHHBIX  3ajay,  oOecrneuuBas  BO3MOXKHOCTb  3HAKOMCTBA
00y4aroluxcs ¢ COBPEMEHHBIM 00OPYJOBAHMEM M aKTyaJbHBIMH TPEOOBaHUSAMHU K
npogeccusiM €CTECTBEHHO-HAYYHON HalpaBJIE€HHOCTH.

IToHuMaHuEe COBPEMEHHBIX TEXHOJIOTMM W MPHUHIMIIOB €CTECTBEHHO-HAYYHOTO
MBIIUIEHUS HEOOXOAMMO IJisi pa3BUTHs peOeHKa B cdepax OHMOJIOTHHU, HKOJIOTHH,
MEJULMHBI, XUMHUH, IOTPAHUYHBIX HA CTBIKE €CTECTBEHHO-HAYYHOMN HAIIPaBICHHOCTH
HayK.

Mertononorunyeckon OCHOBOM IIPOTrPaMMBbI SABJISIETCSA CHUCTEMHO-
NEeATEIbHOCTHBIN NIOIX0/I, OPraHUYHO COYETAIOIIMICS C Pa3IMYHBIMA COBPEMEHHBIMU
00pa30BaTeIbHBIMU TEXHOJOTUSAMH, TAKUMHU KaK pa3BUTHE MOHATUWHOTO MBIIUICHHUS,
UCCJIENOBATENbCKAss M INPOEKTHas  JeATeNbHOCTh. [IpuMEHEeHHe CUCTEMHO-
JeATeIBHOCTHOTO TMoJxoaa HambOojiee 3(PPEeKTUBHO CIOCOOCTBYET (hOPMHUPOBAHHUIO

YHUBEPCAIbHBIX yUYE€OHBIX JEHCTBUH.

esas nporpaMmmbl
- (opmupoBaHME  HABBIKOB  €CTECTBEHHO-HAYYHOM  TIpPaMOTHOCTHU
oOyJaroluxcs, UHTErPUPOBAHUE TIOHUMAaHUsI €CTECTBEHHO-HAYUYHbBIX, B TOM YHUCIE,

HKOJIOTHYECKUX MPOOIIeM, MOMYJIspU3aLKsa HAyKH.

3amauu nmporpamMmsl

1.  pacmMpsTh U YriayOJaTh 3HAHUS, YMEHUS U HABBIKU yYaIlIUXCs 110 OMOJIOTHU U
SKOJIOTUM TOCPEICTBOM OCBOCHMSI TEXHOJIOTUM MPOEKTHOW M HCCIEIOBATEIILCKON

TSI TCIIbHOCTH;



2. TO3HAaKOMHUTb C TEOpPUEW M MPAKTHKON pelIeHus H300pEeTaTeNIbCKUX 3a1ad
(TPU3);

3. 00yyarh mpocTelmmM MeTofaMm JabopaTOPHBIX HCCIEAOBAHMM, MPOBEACHUIO
IKCIEPUMEHTA;

4. Hay4YUTb M0JH30BATHCSI HAYYHO-TIOMYJISIPHOM U CIIPaBOYHOU JTUTEPATYpPOii, B TOM
YHUCJIe HHTEPHET-UCTOYHUKAMU;

5. TO3HAKOMHUTH C BBICOKOTEXHOJOTUYHBIM 000PYAOBAHUEM U IPUHIUIIAMU PAOOTHI
C HUM;

6. TMO3HAaKOMUTb C NpPaBWIaMU TEXHUKM O€30macHOCTM TIpu  padboTe ¢
BBICOKOTEXHOJIOTMUHBIM 000PYOBaHUEM;

7. chopMHpPOBATh HABBIK Pa0OTHI B KOMAH/IE;

8. pa3BUBaTh HaONIOAATEIbHOCTh, BHUMAaHHME, CIOCOOHOCTH ydaluxcs K
CaMOCTOATEILHOMY PELIEHUIO BOZHUKAIOIIKX MPOo0IIeM;

9. oOyuarb o0Opa0OaTbiBaTh pe3yibTaThl HCCIEAOBAaHUSA, B TOM YHCIE C
ucnojibzoBanueM UKT;

10. ¢gopMHpOBaTH KOMMYHUKATUBHbIE HABBIKH.

AJpecat mporpamMmsl
VYyammecs 5-7 kiacca
KosmuyecTBo 00y4aoumuxcsi B rpynime
oT 12 no 15 yenosex;

DopMbI 00y4eHUS U BUbI 3AaHATHH

[Iporpamma npenamnosnaraet BoIOOp (GOpM 3aHATUM, TaKUX Kak J1adOpaTopHbIe U
IpaKTHYECKHUE pabOThl, CEMUHAPBI, TPOBEICHUE HKCIIEPUMEHTA, UCCIIEI0BATENbCKAs U
MPOEKTHAsI paboTa, BEIOOP KOTOPHIX 00YCIIaBIMBACTCS TeMOM 3aHITHSI U (POPMOit ero
MPOBEICHHUS.

[lo Tumy opraHuzanuu B3aUMOJACHCTBHS IENAaroroB ¢ oOydYaloIMMUCA TpU
peanu3aluuy MporpaMM HUCIOJb3YIOTCS JTUYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTHU

00y4eHHs (TEXHOJIOTHH MPOCKTHON M UCCIIEA0BATEIbCKOM AEATEILHOCTH).



Peanuzaumss ~ mporpaMmbl  OPEANOJIAra€T  MCIOJIB30BAHUE  370POBBE
cOeperarolux TEXHOJIOTHM, pean3yIoIINXCcsl Yepe3 co3aHre 0e30MaCHbIX YCIOBHA,
TaKMX KakK BKIIOYEHHE B 3aHATHE IUHAMUYECKUX Iay3, MEpUOJHYECKas CMEHa
NESATEIbHOCTH O00YYalolUXCsl, KOHTPOJb COOMIOACHUS OOYYAIONIMMUCS TIPaBUII

pa6OTI>I Ha HK, CO31aHHC 6HaFOHpI/ISITHOFO IMCUXOJIOTHUYICCKOI'O KIIMMAaTa B I'PYIIIIC.

OTiuvuTebHAass 0CO0EHHOCTh NPOTrPAMMbI

[IpeacraBnsemas mporpamma ocHoBaHa Ha "MeTOAMYECKOM MHCTPYMEHTApUU

ThiIOTOpa. «bruokBantym Tyakut» (Pszanos U., Auaperok 1.).

OpraHmaunonno-nenarornqecmae yciaoBus

Peanuzanus mporpaMMbl MOXKET OBITh OCYIIECTBIIEHa KaK Ha COOCTBEHHBIX
pecypcax KBaHTOpHUyMa, TaK W TPU TOIACPKKE CETEBBIX W WHIYCTPHAIBHBIX
MapTHEPOB YEPE3 CETEBOE B3aUMO/ICHCTBHUE.

CoBMecTHast  JICATENBHOCTh  YYaCTHHUKOB  0Opa30BaTEIbHOIO  IpoIecca
BBICTPAMBACTCS HAa MNPUHIUIAX AMOIMOHAILHOW 3HAYMMOCTH, OTKPBITOCTH,
JEATEeIIbHOCTH, 0OPATHOM CBSI3U U CYOBEKTHOCTU 00YUYarOIIETrOCs.

®opma o00yuyeHUsI - OYHAs, BO3MOXKHO HCIIOJIb30BAaHUE JIUCTAHIIMOHHBIX
0o0pa30BaTeIbHBIX TEXHOJOTHHA M JIEKTPOHHOTO OOydYeHHMs. 3aHATHS MPOBOAATCS IO
rpynnam. [lpu peanmzanuu nporpaMmbl, MOTYT OBITHh OPTaHU30BAHBI U TPOBEICHBI
MaCCOBBIE MEPOIIPHUSTHUS JIJIsI COBMECTHOM IE€SITEIbHOCTH O0OYYAIOIINXCSI M POAUTENCH
(3aKOHHBIX MMPEACTABUTENECH ).

Cpok ocBoeHusi OOIIEpa3BUBAIOIICH MPOrpaMMBbl OMPEEsIeTCsS B y4eOHOM
TJIaHe, KOTOPBIM SBIIACTCS TPUJIOKCHHEM M MOXET OOHOBJIATHCA IO Mepe
HEOOXOIMMOCTH.

Pexxum 3ansaTuil

[Tpo10KATETEHOCTS OHOTO 3aHATHA — 45 muHyT. KonmmyecTBo 3aHATHI B

JIeHb, HEJIETI0 OMPEAeIsIeTCS B COOTBETCTBUU C YUYEOHBIM TUIAHOM U KaJICHIAPHBIM

rpadukom.



IInanupyembie pe3yJabTaThl 0CBOCHHSI 00Pa30BaTeJbHOMN NMPOrPaMMBbI
OOyuaromuecs Hay4yaTcs:
- pacro3HaBaTh OHMOJOTHYECKYIO MPOOJEMATHKy 3a peajbHBIMU CUTYalUsSIMH,
OpUMEHss 6a30Bbl€ HAYYHbIE METO/IbI [IO3HAHNUS;
- IOHUMAaTh AaKTyaJbHOCTb HAyYHOTO OOBSICHEHUs OHOJIIOTMYECKUX (PaKTOB,
IIPOLIECCOB, SIBJIEHUI, 3aKOHOMEPHOCTEM, X POJIH B )KM3HU OPraHU3MOB U YEJIOBEKA,;
- NPOBOJUTH HAOJIOJEHUS 3a JKUBBIMH OOBEKTaMH, COOCTBEHHBIM OpPraHU3MOM;
OTUCHIBATh OMOJIOTUYECKHE OOBEKTHI, IPOIECCHI U SIBJICHHUS,
- 0CO3HAHHO MCII0JIb30BaTh 3HAHUSI OCHOBHBIX MPABUJI TOBE/ICHUS B IPUPOJIE U OCHOB
3I0pOBOr0  00pa3a KU3HM B OpPraHM3allUd  COOCTBEHHOrO  IPOCTpPaHCTBA
KU3ZHENIEATEIbHOCTH U JIEATEIIbHOCTH;
- BBIOMpATh LEJIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOUX JEHCTBUSX M MOCTYIIKAX 10
OTHOLIEHUIO K KMUBOU MPUPOJE, 3J0POBBIO CBOEMY U OKPYKAIOIIMX;
- AHAJIM3UPOBATH U OLICHUBATH LIEJIEBBIE M CMBICIIOBBIE YCTAHOBKHU B CBOUX JIEHCTBUSIX
U TIOCTYIIKaX IO OTHOUIEHHUIO K 3JI0POBBI0 CBOEMY M OKPYXAIOIIUX, IOCJIEICTBHSI
BIIMSIHUS (PAKTOPOB PUCKA HA 3/I0POBbE YEIOBEKA;
- packpblBaTh Ha IpUMeEpax pojb OUOJOTMH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOU KapTHUHBI MUPA U B IPAKTUYECKOU ACATEIIBHOCTH JIIOACH;
- YCTaHABJIMBATh B3aUMOCBSA3b IPUPOAHBIX SIBJICHUM;
- IIOHMMAaTh CMBICJ, pa3jMyaTh U ONMCHIBATH CHCTEMHYIO CBSI3b MEXKIY
OCHOBOITOJIATAOIIUMHA  OMOJIOTMYECKUMHU TOHATUSIMU: KIJIETKa, OpraHu3M, BUJ,
sKocucreMa, onocdepa;
- HCTI0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOTO MO3HAHUS B yU€OHBIX OMOJIOTHUECKUX
UCCJIEIOBAHUSX, TPOBOJUTH IKCIIEPUMEHTHI;
- OOBACHATH pPE3yJbTaThl JKCIEPUMEHTOB, aHAIM3UPOBATH HUX, (HOPMYIHPOBATH
BBIBO/IBI;
- (GopMyIMpOBaTh TUMOTE3bl HA OCHOBAHMM MPEIJIOKEHHOW OHOJOrHYEeCKOi
uH(pOpMallMU U peJiaraTb BApUAHThI IPOBEPKU THIIOTES;
- CpaBHMBATh OHOJIOTMYECKHE OOBEKTHI MEXKAY COOOW MO 3aJaHHBIM KPUTEPHSM,

ACJIaThb BbIBOJbI 1 YMO3AKIIIOYCHUS Ha OCHOBC CPABHCHUS



- 00OCHOBBIBATh €IMHCTBO KHUBOW W HEKUBOW TPHUPOMABI, POJCTBO KHUBBIX
OpPraHu3MOB, B3aMMOCBSI3M OPTaHU3MOB M OKPYXKAIOUIEH Cpelbl Ha OCHOBE
OMOJIOTMYECKUX TEOPUIL;

- ONPEIENATh MOJENb AKOJIOTHUYECKH IMPABUIIBHOTO TMOBEICHUSA B OKpYKaloIIeH
cpene;

- TIPEACTaBIIATh OWOJOTUYECKYI0 WHGOPMAIMIO B BHUIAE TEKCTa, TaOJIUIIHI,
rpaduka, TMarpaMMbl U JeaTh BEIBOABI HA OCHOBAHUHM IMPE/ICTABIICHHBIX JaHHBIX.
OOyuaromuecs moaydaT BO3MOXHOCTh HAYIUThCS:

- pa3IMyaTh €CTECTBEHHBIC MPOIECCHl HA PA3HBIX YPOBHSIX OPraHU3aIlMU KUBOU
MPUPOABLI OT MPOIECCOB, MPOUCXOASANINUX O] BO3JCUCTBHEM AHTPONOTEHHOTO

dakTopa;

- IOHUMATh 3HaueHue (QYHKITMN) IKOJIOTHUECKUX IPYIIT OPTaHU3MOB B CTPYKTYpE
COOOIIIECTB M IKOCUCTEM;

- JIEMOHCTPUPOBATh IMMOHMMAHWE KPYroBOPOTa BEIIECTB U 3HAYEHUE KUBOTO
BEIIECTBA B KPYrOBOPOTE BEILECTB; COCTABIATh CXEMbl IEPEHOCA BEIIECTB
Y DHEPI'UH B SKOCUCTEME U B aHTPOIOAKOCUCTEME (1IENU TTUTAHMUS);

- BBIABJIATH MOpPGOJOrHYecKre, (PU3HOJOTHUECKHE, TMOBEASHYSCKUE aJanTaIiin
OpraHHU3MOB K CpeJiec OOUTaHUS U JICHCTBUIO YKOJIOTHUECKUX (haKTOPOB;

- ONPENeNISITh MOJIENb YKOJOTHYECKH IMPABWIHHOTO MOBEACHUS B OKPYXKAIOIICH
Cpezie; OIIEHUBATh PE3yJIbTaThl B3aUMOJICCTBUS YEJIOBEKA U OKPY KAIOIIeH Cpebl,
MPOTHO3UPOBATh BO3MOXKHBIC TOCJECACTBUS JEATCIIBHOCTH 4YeJoBeKa s
CYIIECTBOBAHMS OTJIEIBHBIX OHOJOTHUYECKUX OOBEKTOB U IEIBIX MPUPOIHBIX
COOOIIECTB;

- TIOHMMAaTh, OIKCHIBATH W MPUMEHSATh HA TMPAKTUKE B3aUMOCBS3b MEXIY
€CTECTBEHHBIMU HayKaMu — OWOJIOTHEH, (PU3UKOW, XUMHUEH; yCTaHABJIMBATh

B3aMMOCBSI3b IPUPOIHBIX SIBJICHUN.



Y yyammxcs B npouecce 00yueHusi GOpMHUPYIOTCH YHUBEPCAJIbHbIE
yueOHbIe 1eiiCTBUSA:
JIMYHOCTHBIE

- OCO3HAaHHWE CBOEH CONMPUYACTHOCTH K J>KHU3HU CTpPaHbl uepe3 HU3y4YeHUe
HKOJIOTHYECKUX TMpOOJIeM U OKpYXKalolled Cpeabl PpOAHOTO Tropoja U €ro
OKPECTHOCTEW;

- YBQXXUTEIHHOE OTHOIIIEHHE K MHOMY MHEHHUIO, FPAMOTHO BECTH JAUCKYCCHIO;

- yCTaHOBKa Ha 0e30macHbIM, 310pOBbI 00pa3 >KU3HHU, OEPEKHOE OTHOLICHUE K
MaTepHaIbHBIM U JYXOBHBIM [IEHHOCTSIM.

PeryasiTuBHbIC

- YMEHHE TOCTaBUTh y4e€OHYIO 3aJlauy Ha OCHOBE COOTHECEHHUsSI TOTO, YTO YKE
M3BECTHO U YCBOEHO U TOTO, YTO €Il€ HE U3BECTHO;

- CIIOCOOHOCTH IJIAaHUPOBATh, KOHTPOJIUPOBATH U OIICHUBATH CBOM JEHCTBUS,
BHOCUTh HEOOXOJUMBIC JOMOJHEHUS U KOPPEKTHUBBI B IJIaH B COOTBETCTBUU C
MOCTABJICHHON 3a7]a4eil U YCIOBUSIMH €€ peain3aluu JJid MoJydeHuss He00X0IUMOro
pe3yabTara Mpu BIMOJTHEHUH UCCIICI0BaHUS;

- (dopmupoBaHHEe yMEHHUS TOHHUMATh MPUYUHBI YyClexXa/Heycnexa ydeOHOM
NESATETLHOCTH M CIIOCOOHOCTH KOHCTPYKTHMBHO J€HCTBOBATH Ja)Ke B CHUTYyaIUsIX
Heycrexa.

Io3naBareabHbIC

- CaMOCTOATENBLHOE BbIACICHHE W (OPMYIMPOBAHME LENH M 3aJayd y4eOHOH
JEATEIIbHOCTH, IIOUCKA CPEACTB €€ OCYIIECTBICHUS;

- TOCTaHOBKa H (opMyIHpoBaHUE TPOOJIEMBI, CaMOCTOSITEIIBHOE CO3JaHUE
QJITOPUTMOB JICATECIIBHOCTH TPHU PEIICHUH MPOOJIEM TBOPYECKOTO M TMOUCKOBOIO
XapaKkTepa,

- TOWCK HEOOXOoAMMON uWH(OpMAIMK C TPUMEHEHUEM pPa3JIMYHBIX METO0B
MH()OPMAITMOHHOTO TTOMCKA, B TOM YHCJIE C IOMOIIBI0 KOMITBIOTEPHBIX CPEJICTB;

- BJIQJICHUE JIOTUYECKUMHU oOmNepanusMu (aHaiu3, CHUHTE3, CpPaBHEHHUE,
Kiaccudukaiys, 000011eHNe, BBIIBIKEHUE TUIIOTE3, YCTAHOBIICHUE aHAJIOTHH U T.11.).

KomMMyHuKaTHBHBIE



- IUTAaHUpPOBAHHE Y4eOHOTO COTPYIHHUYECTBA C MEAAroraMM M CBEPCTHUKAMU:
oIpeeNneHue nein, GyHKIUNA Yy4aCTHUKOB, CIIOCOOOB B3aUMOJICHCTBHS;

- YMEHHUE C JOCTAaTOYHOW TMOJHOTOW U TOYHOCTBHIO BBIPaKaTh CBOM MBICIH B
COOTBETCTBUHM C 33J]a4aMH U yCIOBUSIMU KOMMYHHKAIIMK; BIaJIeHHE MOHOJIOTUYECKON
U TUAJIOTUYEeCKON opMaMu peyH.

Soft skills:
- KOMMYHHUKAaO€JIbHOCTh, OPraHW30BaHHOCTb, YMEHHE pPaboTaTh B
KOMaH/ie, MyHKTYyaJIbHOCTh, KPUTUYECKOE MBIIUICHUE, KPEaTUBHOCTD,
rHOKOCTb, IPYKEIOOHOCTD, TUIEPCKHE Ka4ecTBa.

Hard skills:
- TIOCTAHOBKa OMNBITOB W OSKCIEPUMEHTOB B 00JacTH OHUONOTHH H

HKOJIOTUH;

- cO371aHNe OMOJIOTUYECKUX MOJIEIICH, MaKeTOB;
- HaBBIKU pa0OThI HA OMOJIOTUYECKOM JJaO0paTOPHOM 000pYAOBaHUY;

- dHaJIM3 U CUHTC3 I/IH(l)OpMaHI/II/I I10 TCMC IIPOCKTA.

PaGota mnpoekTHOW Trpynmbl TPOBOJUTCS TIO Pa3HBIM  HANPABJICHHUSIM
MCCJICIOBAHUM C yUETOM MHTEPECOB YUALIUXCS.
DopMbl aTTECTALUN
ITpomexyTOYHAS aTTECTANUSA BBITIOJIHECHUS ITPOTPAMMBI U CTETIEHU YCBOCHUS
Marepuasa MpOU3BOJUTCS C MTOMOIIBIO BBIMIOJHEHUS KEMCOB.
HToroBoii arrecraumei sBiseTcss pa3paboTka W 3alldTa MPOEKTa B BUIE
y4acCTHsl B BHYyTPUTPYNIIOBBIX BBICTABKAX, KOHKYpCaX, MPE3CHTALHAX.

CucremMbl OLIECHKH Pe3yJIbTATOB OCBOCHUS 00pa30BaTeIbHOM MPOTrPaAMMBbI
OcBoeHMe TporpaMMbl Ha KaKJI0M YPOBHE 3aBEPIIAETCA 3alIUTON MPOEKTOB.

Kpurtepuu onieHKH myOIMYHON MTPE3EHTAIUN MTPOCKTA!

Kpurepuu oueHky ny0JIM4YHON NPEe3eHTALMM MPOEKTA:

1. AKTYyaJbHOCTB M 3HAYMMOCTh npoekTa (ot 0 10 5 6asioB).

2. CooTBeTcTBUE pe3ynbTara nocrasieHHou menu (0-5 6amios).



VYpoBeHb 3aBepiiieHHOCTH npoekTa (0-5 6aoB).

3
4, YpoBeHb CaMOCTOSITEIBHOCTH TIPH BBINOJIHEHUHU padoThI (0-3 Oaia).
5 KadectBo mpesenTanuu npoekta (oopmienue, nuzaita) (0-3 6ama).
6 KauecTBo 3ammrthl mpoekTa (YCTHOE BBICTYIUICHHE) M Y4acTHE KaKIOTO B
zamuTe (0-3 6anna).
1. YMeHne oTBe4YaTh Ha BOMPOCHI M OTCTaMBaTh CBOIO TOUKY 3perus (0-3 Gamra).
8.  AHanu3 Hay4YHBIX U WHXCHEPHBIX HCTOYHHUKOB, KOHKYPEHTHBIX IOIXOJ0OB K
aHaJOTHMYHOU Mian Onm3koi 3amade (0-3 OGamra).

Y4eHnKkam, yCIenTHo 3alIUTUBIINM MPOEKT 0T 20 GaJIJIOB U BHIIIIE, TOCETHBIIINM
70% 3aHATHN 110 TpOrpaMMe PEKOMEHYETCS TIPOJOJIKUTE 00yUeHUE Ha CIIeAYIOIEM
ypOBHE. YUeHUKaM, HaOpaBIlKMM M0 pe3yJbTaTaM 3allluThl TpoekTa MeHee 20 0aos,
a Takxke nocetuBmuM MeHee 70% 3aHATHI 1O pOorpaMMe PeKOMEHIyeTCsl BhIOpaTh

oOydyeHHe 10 Jpyroll JOMOJIHUTENbHOW oOuiepasBuBatonieii nporpamme [T

«KBanToprym».
Metoanueckoe odecneyeHre peajn3aluu NporpaMmmbl

MeTobl, UCTIOIB3YyEMBIE TIE€IATOTOM:

- IEMOHCTpAIMs HATJISIAHOTO MaTepuala;
- U3yYEHHUE UCTOUYHUKOB;

- MO3TOBOM IITYPM;

- ICCIICNOBATEIILCKUM METO

- KEHC-METO/I;

- IPOEKTHAs JIEATEIbHOCTD;

- MyOJIMYHOE BBICTYIICHUE.

IIpuempbl aKTHBU3ALUMN UHTEPECA K MPEAMETHOMY COAEPKAHUIO
- Gacunuranus

- Monepanus
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- [ToBpITIIEHUE SMTIATHYECKOTO BOCTIPUSITHSI OMO0OHEKTOB

- Ucnionp30BaHne MPOBOKATUBHBIX METOJOB B TEOPUHU OOYUECHHUS U
TBOPYECTBE

- [Ipobnemaruzarus

- CxemaTtu3anus

buoxkBanTym

Conep:xkanue
Pa3nen 1. Beenenue.

TeopeTnyeckas 4acThb.

[IpaBuna mnoBenenuss B Jsaboparopun buokBantyMm. IlpaBuna paboTel C
xuMmpeaktuBamu.  [IpaBuna  paGoTel ¢ ;mabopaTOpHBIM  00OpPYIOBaHUEM:
MHKPOCKOIIAMH, AaHATUTHYECKUMH BECAMH.

[IpakTHUyeckas 4acThb.

1. VcrpoiicTtBo cBeToBOro Mukpockomna. [IpaBuiia paboTel ¢ MUKPOCKOTIOM.
[IpurotoBieHue npenaparta KOXKHUIIbI JTyKa.
Pa3znen 2. CTtpoeHue u (pyHKIMH JIUCTA.

TeopeTnueckas 4acThb:

CtpoeHue JIMCTa, TUCThS MPOCTHIE U CIIOKHBIC, YEPEIIKOBBIE U CUASTYME. TUIIBI
JKMJIKOBAHUS JIMCTOBOW IUIACTUHKHW. THIIBI JIUCTOPACIOJIOKEHUS. BHyTpeHHEe
cTpoeHue ucta. CBsi3b CTPOEHHUS JUCTA C BBINOJHAEMON QyHKUMEH. DYHKIUY JIUCTA:
dboToCuHTE3, IBIXaHUE, TPAHCITUPAIIHS.

IIpakTHyeckas 4acTe.

1. IIpaktuueckoe 3aHsTue: M3ydyeHne BHEIIHETO CTPOEHUS JIUCTHEB
Pa3IMYHBIX PACTECHUM.

2. IlpakTrueckoe 3aHsTUE: U3TOTOBIICHUE MTpenapara KOKHUIIbI JIUCTA
(M3y4eHHEe YCTBUYHOTO anIapara).

3. IlpakTuueckoe 3aHATHE: TPUTOTOBJICHHE MTOTIEPEYHOTO Cpe3a JIUCTA.
N3yuenue npemnapara.

Pa3zpnesn 3. Ctpoenue u pyHkunum nmodera.

TeopeTnueckast 4acThb.
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Buemnee crpoenue mobera. Jluctopacnonoxenue. Tumbl BeTBICHUs ToOera.
Pacnonoxxenue u 3HaueHue nodvek noodera. CtpoeHue novek. BHyTpeHHee cTpoeHue
crebma. Kopa, xamOuii, npeBecuna, cepamneBuHa. Kiaccuduxarmus moOeroB 1o
cTereHn oxapeBecHeHus. Kraccudukamms mnoOeroB 1o HampaBiICHHIO pOCTa:
MPSIMOCTOSIYMM, MNPUINIOJHUMAIOIIUNCS, CTEIIOIIUKCS, TOJN3Y4YHhH, BBIOIIUKCH,
nazaromuii. Bumon3meHeHus mooeros.

[IpakTH4yeckas 4acThb.

1. TlpakTuueckoe 3aHATHE: U3yUCHHE BHEIIHETO CTPOCHHS TOOETOB
HEKOTOPBIX PACTEHUH.

2. Ilpaxtnueckoe 3anstue: CTpoeHue noyex.

3. Ilpaktrueckoe 3ansaTue: M3ydeHne BHyTPEHHETO CTPOCHUS CTEOIIA.
Nzyuenue cnuna. [IpurotoBneHue u u3ydeHue npenapara nonepeyHoro
cpesa nooera.

Pasznen 4. CtpoeHue v pyHKIMHU KOPHS.

TeopeTnyeckas 4acTh.

Kopens, ero ¢pynkuuu. Buabl KOpHE: ri1aBHbIN, IPUIATOYHBIN, O0KOBBIE. THITBI
KOPHEBBIX CHCTEM. 30HbI KOpHs. ['McTonornueckoe CTpoeHue KOpHS. MexaHusm
IepeMenIeHnsl BOJbI 0 pacTeHuro. KopHeBoe naBieHue. Buaon3mMeHEeHUs: KOpHEM:
KOPHEIUIOAbI, KOPHEKIYOHU, KOPHU-TIPULICTIKU, AbIXaTEIbHbIE KOPHH, BO3IYIIHBIC
KOpPHH, KOPHU-TIOATIOPKHU.

IIpakTHyeckas 4acThb.

1. TIpakTruyeckoe 3aHITHE: U3yUYCHHUE BHEIIIHETO CTPOCHUS KOPHEH psiia
pactenuil (0lyBaHUMKa, NETPYIIKHU, TOJAOPOXKHUKA). OnpeieeHne Thmna
KOPHEBOM CHCTEMBI, BBISIBJICHUE TJIABHOTO, OOKOBBIX U MPUIATOUHBIX KOPHEH.

2. IlpakTuueckoe 3aHATHE: U3YUYCHHE 30H KOPHS TPAJACCKAHIINU, TPOPOCTKA
(dacoyu ¢ MOMOILBIO CTEPEOMUKPOCKOTIA.

3. IlpakTruueckoe 3aHATHE: U3YUEHHUE TUCTOJIOTHYECKOTO CTPOCHHS KOPHS Ha
npenapaTtax nonepeyHoro U Npo0JIbHOTO CPE30B KOPHSI.

Paznen 5. Crtpoenue u (pyHKUMM LBETKA.

Teopernueckas 4acThb.
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Crpoenune 1uBeTka. OKOJONBETHUK JBOMHOM, TMPOCTOH, TOJNBIA IBETOK.
CpocTHOIENEeCTHO!N U pa3/eIbHOICIECTHON BeHUUK. PerpoyKTHBHBIC YACTH 1IBETKA:
THIYMHKYU U TeCTHK. Kiaccudukarms MBETKOB: M0 KOJIHMYECTBY OCEH CUMMETPHUH, TI0
HaJIMYUI0 TIECTUKOB W ThIYMHOK. Popmyna mnBerka. Jlmarpamma npetka. [IpaBuia
coctaBiieHus. CouBeTuss NpocThie (KUCTh, KOJIOC, IIMMTOK, TOJIOBKA, KOpP3WHKA,
MOYaTOK, KOJIOC) M CI0XKHBIE (METEJIKa, CIIOKHBIN KOJIOC, CIIOKHBIM 30HTHK).

[IpakTHU4YecKas 4acTkb.

1. TlpakTuyeckoe 3aHATHE: U3YUCHUE BHEIIIHETO CTPOSHUS [IBETKOB PAa3IMYHBIX
paCTECHUH.

2. IlpakTuueckoe 3aHSATHE: COCTABICHUE (POPMYIIBI IIBETKA PA3IUYHBIX PACTCHHM.
Omnpenenenue GopMyJibl IBETKA IO JUATPAMME.

3. IlpakTtuueckoe 3aHsATHE: ONPEEICHUE TUITA COIBETUS PSJIa PACTCHUIM

Pa3ngen 6. CTpoeHne ceMeHM U IJIOJA.

TeopeTnueckas 4acThb.

Ctpoenne cemeHn. OCOOEHHOCTH CTPOCHHUS CEMEHH TOJIOCEMEHHOTO pacTEHUS,
OJTHOJIOJILHOTO M JIBYAOJBHOTO ITOKPBITOCEMEHHOTO pacTeHus. HeoOxoaumbie
yCIIOBUS TIpopacTanus ceMsiH. HamzeMHoe u 1mo13eMHOEe TTPOpacTaHus CEMSH.
Crpoenue mioaa. Paznoobpaszue mioaos.

[IpakTyeckast 4acTb.

1. IlpakTuyeckoe 3aHATHE: U3YUCHUE CTPOCHUS CEMEHHU COCHBI, (hacouiH,
MIIEHALBI.

2. TlpakThueckoe 3aHITHE: U3YUYSHHE IUIO0B PA3IMYHbBIX PACTCHUH (CEMSHKA,
opex, 000, cTpydoUeK, KOCTSHKa, sI0JIOKO, ITOMEpaHell, THIKBHUHA, SAT0/1a,
MHOT'OOpEIIEK).

Pazngen 7. IIpoekTHas 1eATEJIbHOCTD.

Beibop pacteHms s €ro  IOJIHOTO — CaMOCTOSTENIBHOTO — W3YYCHHS.
dopMyIHpOBaHUE TEMbI WCCIACAOBAHMS, LIETU M 3aJad HCCIEIOBaHUS, 00BEKTa U
npeaMeTa uccienoBanus. Hammcanue pasnenos npoekra. DopmyaupoBaHUE BHIBOOB.
Co3ngaHue nmpe3eHTalnH.

IIpakTnyeckasd 4acThb.
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1. V3y4yeHue BHEUIHErO CTPOEHHUS BBIOPAHHOTO PACTEHUS: JIUCTA, M00era, KOpHs,
L[BETKA, TUIO/1A.

2. V3ydyeHue BHYTPEHHEIO CTPOCHHUS JIMCTA, 10Oera, KOpHsS BEIOPAHHOTO

pacTeHusL.

3. Ilpaktuueckas padoTa: 3a1IUTa IPOEKTOB.

Y4yeOHO-TeMaTHYecKoe MJIAHNPOBAHNE

Tema: KoanyecTBO 4acoB
Pa3nen 1. BBenenue Teoper. | IIpakTuy.
1. IlpaBuna noBeaeHus B 1adbopaTopun buokBaHTyMm. 1 gac -
2. IlpaBuna paboTsl ¢ 1a00paTOPHBIM - 1 vac
obopynoBaHueM. Y CTpONCTBO CBETOBOTO
MHUKPOCKOTIA.

Pa3znen 2. CTtpoeHue u (pyHKIMH JIUCTA.

3. CrpoeHue JHCTa, JIUCThS MPOCTHIC U CIOXKHBIE, lgac -
YEPEIIKOBBIE U CUAAYME. THUIIBI )KUIKOBAHMS
JIMCTOBOY IIJIACTUHKU. THIIBI JIMCTOPACIIONOKEHUS.

4. V3ydeHue BHEIIHErO CTPOEHUS JIUCTHEB - 1 gac
pPa3IMYHbIX PACTECHUM.

5. Buytpennee crpoenue nucta. CBsi3b CTPOCHUS 1 vac -
JIUCTA C BBIMOJIHAEMOMN (QyHKITUEH.

6. UsroromieHue npemnapaTta KOXKHIIbI JTUCTA - 1 yac
(M3ydeHne yCThUYHOTO anmnapara).

7. UsroromieHue npenapaTta KOKHIIbI JTUCTA METOJIOM 1 yac
PEIUTUKHU

8. BuxTtopuna «JIucty 1 vac

Paznen 3. Crpoenne u pyHKuum modera.

9. Buemnee crpoenue nodera. JluctopacnonoxeHue. 1 yac -
Tunsl BeTBICHHS mo0era.

10.M3y4ueHre BHEIIHETO CTPOEHUS TOOEroB - 1 yac
HEKOTOPBIX PACTEHUN.

11.PacnoJioxxeHue 1 3HAaYEeHHUE TMoYeK rmooera. 1 yac -
CrpoeHue noyex.

12.Ctpoenue nouex. . 1 gac

13.Buytpennee ctpoenue ctedis. Kopa, kamowmii, 1 yac -
JPEBECHHA, CEpALICBUHA.

14.M3yyeHnue BHYTPEHHETO CTPOSHUS CTEOIIs. - 1 yac

15.Bukropuna «Ctebemnny 1 yac
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Paznen 4. Ctpoenue 1 GyHKIMH KOPHS.

16.Kopens, ero ¢hyHkuu. Bumbl KOpHE: TIaBHBIH,
PUJIATOYHBIN, O0OKOBbIC. THIIBI KOPHEBBIX CUCTEM.

1 yac

17.3yyeHue BHEIIHET0 CTPOCHUS KOpHEH psifa
pactenuil. OnpeaesieHue TUIIa KOPHEBOW CHCTEMBI,
BBISIBJICHUE TJIABHOT'O, OOKOBBIX U MIPUIATOYHBIX
KOpPHEH.

1 yac

18.30HbI KOpHSI.

1 gac

19.M3yuenune 30H KOpHS TpaJeCKaHIUH, IPOPOCTKA
(acos ¢ MOMOIIBI0 CTEPEOMHUKPOCKOTIA.

1 gac

20.Bukropuna «KopeHby

1 gac

Pa3znen 5. CtpoeHue u pyHKIIMHU IIBETKA.

21.Ctpoenue 11BeTKa. PenpoyKTHBHBIC YaCTH IIBETKA.

1 gac

22.V3yueHure BHEIIIHETO CTPOCHHUSI IIBETKOB
Pa3IMYHBIX PACTCHUM.

1 yac

23.Knaccudukanys 1BETKOB: IO KOJMYECTBY OCei
CUMMETPHH, 0 HAJTUYHIO IECTUKOB U THIYMHOK.
®opwmyna nBerka. narpamma nserka. [IpaBuna
COCTABJICHHS.

1 yac

24.CocraBienne (HopMyIIbl IIBETKA Pa3IAIHBIX
pactenuii. Onpenenenre GopMyJibl LIBETKA 110
JuarpaMMme.

1 gac

25.Coretns mpocThie (KUCTh, KOJIOC, IUTOK,
TOJIOBKa, KOP3MHKA, ITOYATOK, KOJIOC) U CIIOKHBIC
(MeTenKa, CIIOKHBIN KOJI0C, CIIOKHBIN 30HTHK).

1 gac

26.0npeeneHne THIA COIBETHS psAia paCTCHHM

1 gac

27.Buxtopuna «l[BeTox»

1 gac

Paznen 6. CtpoeHne U pyHKIUM CeMEHM U TI0/1A.

28.CTpoeHue CEMEHH T'OJI0CEMEHHBIX, OJTHOJOJIBHBIX 1
JBYIOJbHBIX TOKPHITOCEMEHHBIX PACTCHUH.

1 gac

29.[IpakTrueckoe 3aHATHE: U3YYCHHE CTPOCHUS
CEMEHHM COCHBI, (pacoiiv, MITESHHUIIHI.

1 gac

30.Crpoenue mioaa. PazHoobpasue miogos.

1 yac

31.IIpakTdeckoe 3aHATHE: U3YUYEHUE TUIOI0B
PAa3IUYHbIX PACTCHUM.

1 gac

32.Buxropuna «VccnenoBaTenbckas AesITEIbHOCTDY

1 yac

Paznen 7. IlpoekTHas 1eATEJIbHOCTD.

33.IIpakTryaeckoe 3aHsATHE: BEIOOP pACTCHUS JIJISl €TO
MTOJTHOTO CAMOCTOSITEIbHOTO N3YUYEHUSI.
dopMyTHpOBaHNE TEMBI UCCIICIOBAHUS, I U
3a/1a4y UCCJEeI0BaHus, 00bEKTa U MpeaMeTa
uccienoBanus. ONMUCaHUE BHEITHETO CTPOCHUS
BBIOPAHHOTO PacCTCHUS: JINCTA, ToOera, KOpHS,
[[BETKA, TUIO/IA.

1 gac
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34.IlpakTuueckas paboTa: U3yueHHUE BHYTPEHHETO 1 vac
CTPOEHHS TUCTA, modera, KOpHs BEIOPAHHOTO
pacTEeHHUSI.
35.IIpakTraeckas pabora: Hanmucanue pasaena 1 gac
paboThI: pe3yabTaThl COOCTBEHHBIX MCCIICIOBAHUIA.
36.11pakTnueckas paboTa: 3alUTa MPOSKTOB. 1 yac
UTOIO: 14 yac | 22 yacoB
Bcero yacos: 36 yacosB

Ilnanupyembie pe3yJibTaThI:

— OyayT oTpaboTaHBl HABBIKA U3YUYEHUS, ONTMCAHUS, KJIaCCU(UKAITUN BHEIITHETO
Y BHYTPEHHETO CTPOCHUS JIMCTa, Mo0era, KOpHs, [IBETKA, CEMEHH, TIJ10/1a,
aHaJau3a TaHHBIX, TOJIYYEHHBIX C TIOMOIIbIO COOCTBEHHBIX UCCIEOBAHUM C
HCIIOJIb30BaHUEM CBETOBOT'O MUKPOCKOIIA

— Hay4arcs NpeACTaBisATh OMOJOTUUYECKYI0 HH(POpPMAIINIO B BUJE TEKCTA,
Ta0aukl, rpaduka, TuarpaMMBbl U 1€J1aTh BEIBOABI HA OCHOBAHUU
MPECTABICHHBIX JaHHBIX;

— Hay4darcs UCIOJIb30BaTh OCHOBHBIE METObl HAYYHOI'O MMO3HAHUS B YU€OHBIX
OMOJIOTMYECKUX UCCIEOBAHUSIX, MPOBOAUTEH AKCIIEPUMEHTHI;

— HaydyaTcsi OOBSCHATH Pe3yJIbTaThl SKCIIEPUMEHTOB, aHATTU3UPOBATH UX,
bopMyIMpOBaTh BHIBO/IBI,

— Hay4atcsi GOpMYIUPOBATH TUIIOTE3bl HA OCHOBAHUU TTPEIJIOKEHHON
Ouosiornyeckoi nHPoOpMaIKU U TIpeAJIaraTb BapuaHThl IPOBEPKHU TUIIOTES;

— Hay4darcsl CpaBHUBATh OMOJIOTUYECKUE OOBEKTHI MEXIAY CO00i MO 3aJaHHBIM

KPpUTCPUAM, ACJIATh BBIBOJAbI U YMO3AK/IIOUCHHSA Ha OCHOBC CPABHCHHA,
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