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JlononHutenbHas oOlepa3BUBaIoNas mporpamma
«brnokBaHTYM»

(BBOAHBIN YPOBEHBb 72 4aca)



BryTpeHHss sKcniepTr3a nposeaeHa. [IporpaMma pekoMeH10BaHa K
PAacCMOTPEHHIO HA MEAarornieckOM/METOAMUECKOM COBETE YUPEIKICHHUS.

3amecTHTENb PYKOBOAUTENSA 110 00pa30BaTeIbHON AEATEIbHOCTH
5/?!/ 10 (C’ %//ﬂt[{/// ////L (TToamucs, GUO)
« A0 » /r/z//yfw 4 2023r

JonomautensHas oOuiepa3BuBaronias nporpamma COOTBETCTBYET
JNEHCTBYIOMUM  (befepaibHbIM, PETHOHAJBHBIM HOPMATHUBHBIM  [JOKYMEHTaM
Poccuiickoi ®Denepandi W JIOKalbHBIM HOpMatuBHbBIM akTam I['BIIOY JIO
«KKTuCy.



IosicHuTeIbHAA 3aIIUCKA

JlononuutenbHas ooO1Iepa3BuBaroias mporpamMmma «buokBaHTym» pazpaborana
Ha ocHoBaHuU DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 ob6pa3zoBaHuu B
Poccuiickoit @eneparum».

HanpagBiieHHOCTH NPOrPaMMbI
EcrecTBeHHO-Hay4Has.
AKTYaJbHOCTH NPOTPAMMBbI

B COBPEMEHHOM IMOHUMaHUU COZIepKaHUE €CTECTBEHHOHAYYHOU
HaIpaBJICHHOCTH JIOMOJHUTEIBHOTO 00pa3oBaHUsl JIeTel BKIOYaeT B ceOs
dbopmMupoBaHME HAay4yHOM KApTHHBI MHpA M YJOBIECTBOPEHHE TMO3HABATEIbHBIX
MHTEPECOB ydYalluxXxcsi B O00JIACTM €CTECTBEHHBIX HAyK, pa3BUTUE Y HUX
HCCIIEIOBATENCKOM aKTUBHOCTH, HAIIEICHHOW Ha H3y4eHUE OOBEKTOB KMUBOU H
HEKMUBOW TPUPOJbI, B3aUMOCBSI3€M MEXAY HUMH, DKOJIOTMYECKOE BOCHUTAHHUE,
NpuoOpEeTeHHEe TMPAKTUUYECKUX HABBIKOB B 00JacTH OXpaHbl MOPUPOILI U
MPUPOIONIOJIH30BAHMUS.

Benymieit uenpi0 AOMOJHUTEIBHOIO E€CTECTBEHHOHAYYHOTO OOpa3oBaHMS
ABJISIETCS ~ Pa3BUTHE €CTECTBEHHOHAYYHOM TPaMOTHOCTH oOydaromuxca. B
COOTBETCTBUHU C MPUHATHIMU TpakToBKamu (PISA) ecTecTBeHHOHay4HAasi TPaMOTHOCTD
— CHOCOOHOCTh HCIIOJIh30BaTh €CTECTBEHHOHAYYHbBIC 3HAHUS, BBISBIATH MPOOIEMBI,
7enaTh 00OCHOBAHHBIE BBIBOJIBI, HEOOXOUMBIE JJIsI TOHUMAHHMS OKPYIKAIOIIEro MUpa
U T€X U3MEHEHUM, KOTOPbIE BHOCUT B HETrO AEATEIbHOCTh YEIOBEKA, U JJISI IPUHATHUS
COOTBETCTBYIOIIUX pelieHui. [laHHbie mooKeHus! TpeOyIOT OT €CTECTBEHHO-HAYYHO
IPAMOTHOI'O YEJIOBEKA CJIEAYIOIINX KOMIIETEHTHOCTEN: apryMEHTHPOBAHHO (HAy4YHO)
OOBSCHATH SBJICHUS, OIEHWBATh W IUIAHUPOBATH WCCIEAOBAHMS, OOOCHOBAHHO
MHTEPIPETUPOBATH JTaHHBIE U I0KA3aTEIbCTBA.

3ansaTusi 1o mporpamme  «bHOKBaHTYM» TO3BOJISIT  (OPMHUpOBATH Yy
00y4Jaromuxcs yMEHUsI OOBSCHATH SBJICHHS C HAYYHOW TOYKH 3PEHMs; pa3padaThiBaTh
IU3ailH HAay4YHOTO MWCCJEJIOBAHUS; HWHTEPIPETUPOBATh MOJYYEHHBIE JAHHBIE H

JI0Ka3aTeIhCTBA C Pa3HbIX MO3ULIUNA U (DOPMYIUPOBATH COOTBETCTBYIOIINE BHIBOJIBI.



OO6pazoBarenbHasi mporpaMma MOTpyKaeT oOydaromierocss B Cpeay
bOpMHpOBAaHUS W PA3BUTHUS ECTECTBEHHO-HAYYHOTO MHUPOBO33PCHUS, IIEITOCTHOU

Hay4YHOM KapTHUHBI MUpa B 3TOM 00JIaCTH.

Ilenarornyeckas mejiecoo0pa3sHOCTh NPOrPAMMBbI

[Iporpamma «bHOKBaHTYyM», B TOM UHCIE, HAIlpaBI€HA HA pEUICHUE
npopOpUEHTAIMOHHBIX ~ 3a7ay,  oOecrneyuBasl  BO3MOXHOCTb  3HAKOMCTBA
00yyYaroluxcsa ¢ COBPEMEHHBIM 00OpPYJAOBaHUEM M aKTyalbHBIMU TPEOOBAHUSMHU K
npodeccusiM eCTeCTBEHHO-HAYUYHOW HAMPaBICHHOCTH.

[lonnManue COBpEMEHHBIX TEXHOJIOTHM U MPUHIIMIIOB €CTECTBEHHO-HAYYHOTO
MBIIIUIEHUS HEOOXOIMMO MJi1 pa3BUTUS peOeHka B cdepax OUOIOTHU, SKOJIOTHH,
MEJIUIINHBI, XUMHUHU, TIOTPAHUYHBIX HA CTHIKE €CTECTBEHHO-HAYYHOUW HANpaBI€HHOCTH
HayK.

Metononoruueckou OCHOBOU [IpOrpamMMbl SABIIAETCA CUCTEMHO-
NEeATEeNIbHOCTHBIN MOAXO0M, OPraHUYHO COUYETAIOIIMIICS C Pa3JIMYHBIMU COBPEMEHHBIMU
00pa3oBaTEIbHBIMU TEXHOJIOTUSIMU, TAKUMH KaK Pa3BUTUE MOHITUIHHOIO MBIILICHHUS,
UCCIIeIOBAaTENbCKass M MPOEKTHAas JEATENbHOCTh. lIpuMeHeHne CcUCTEeMHO-
NEATeIIbHOCTHOTO IM0X0/1a Hanbojee 3(PEeKTHBHO CIOCOOCTBYET (OPMHUPOBAHHUIO

YHUBEPCAIBHBIX YUCOHBIX ACHCTBUH.

Heas nporpammsbl
- dbopmupoBaHue HaBBIKOB €CTEeCTBEHHO-HAYYHOMU rPaMOTHOCTH
oOy4Jaromuxcs, UHTErPUPOBAHNE MMOHUMAHHUS €CTECTBEHHO-HAYYHBIX, B TOM YHUCIE,

HKOJIOTHYECKUX MPOOIeM, MOMyJspu3alvs HayKH.

3apaum nmporpamMmsl

1. TMO3HAKOMUTH C HCTOpHefI BO3HUKHOBCHUA W PA3BHUTHA HAYKH KdK COOMUAJIBHOTO

uHctutyTa B Poccuu;



2.

paciupAaTsL U er’IY6HHTB SHAaHUA, YMCHHA U HABBIKW Y4alllUXCs 110 OHOJIOTHH U

AKOJIOTMM MOCPEICTBOM OCBOCHHSI TEXHOJOTMM MPOECKTHOM M MCCIEI0BATEIBCKON

ACATCIIBHOCTH,

3.

MO3HAKOMUTh C TEOpUEW M MPaKTHUKON pelieHus H300peTaTeNibCKUX 3ajay
(TPU3);

o0yyaTh OPOCTEUIIMM METOJaM JIa0OpPaTOPHBIX HCCIIEIOBAHUM, MPOBEICHUIO
AKCIEPUMEHTA;

Hay4YUTh MOJIb30BATHCSI HAYYHO-TIOMYJIIPHON U CIIPABOYHOMN JTUTEPATypOH, B TOM
YHUCJIe UHTEPHET-UCTOUYHUKAMU;

MMO3HAKOMUTH C BBICOKOTEXHOJIOTUYHBIM 000PYI0BAHUEM U TPUHIIUIIAMU PAOOTHI
C HUM;

MO3HAKOMUTHh C TMpPaBWIAMU TEXHUKH O€30MacHOCTU TMpu paboTre C
BBICOKOTEXHOJIOTUYHBIM 000pY10BaHUEM;

chopMUpOBaTh HaBBIK PaOOTHI B KOMaH/IE;

JaTh TpPEACTaBICHHE O TEXHMUYECKUX Mpodeccusx U O0O0eCHeUUTh YCIOBUS

po(heCCUOHATTLHOTO CaMOOIIPEICICHIS;

10. pa3BuBaTh HAONIOJATEIBHOCTh, BHUMAHHE, CIOCOOHOCTH YYalIUXCs K

11.

CaMOCTOSITEIbHOMY PEIICHUIO0 BO3HUKAIOIINX MPOOIIeM;
oOyuyaTh oOpabaThiBaTh pe3yJbTaThl HCCJEJAOBaHUS, B TOM UHCIE C

ucnons3oBanueMm UKT;

12. ¢hopMupoBaTh KOMMYHUKATUBHBIC HABBIKHU.

AJnpecat nmporpaMMbl

VYuyamuecs B Bo3pacte 10-18 set , xxenaroniye 3aHUMATBCS UCCICIOBAHUSIMU B

00acT OMOJIOTUH, SYKOJIOTHH.

KoaunuecTBO oﬁyqamumxcn B Irpyuie

- BBOJHBIN U yriayOJIeHHBIA MOYJIH — 10 12 4enoBek;

- IPOEKTHBIN — OT 6 10 10 yemoBexk.



®opmMbl 00y4eHHUsS M BUABI 3aHATHI

[Iporpamma npennonaraet BeIOOp GOpM 3aHATHM, TAKUX KaK Ja0OpaTOpHbIE U
MpaKkTUYEeCKrEe pabOoThl, CEMUHAPHI, TPOBEICHUE SKCIIEPUMEHTA, UCCIEA0BATEIbCKAST 1
MPOEKTHas paboTa, BEIOOP KOTOPBIX 00YCIIaBIMBAETCA TEMOM 3aHATHS U HOPMOIL ero
MPOBECHUS.

[lo Tumy opraHuzanMu B3aUMOJACIHCTBUSI NEJArOoroB ¢ OOYYAIOUIUMHUCS TPHU
peanu3aiuu MporpaMM HCIOIb3YIOTCS JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTMHU
00yueHus (TEXHOJIOTUU MPOEKTHON U UCCIIeIOBATENIbCKON JEATEbHOCTH).

Peanuzanus pOrpaMMbl npearnonaraeT UCIIOJIb30BaHUE
310pOBbECOEPEraOINX TEXHOJOIUH, PeaN3yIOIIMXCS Yepe3 co3JaHue Oe30IMacHbIX
YCJIOBHUHM, TaKWX KakK BKIIOYEHUE B 3aHITUE AMHAMUYECKUX May3, MEPUOJUYECKast
CMEHa JICSITEIIbBHOCTH 00yYaOmnXCs, KOHTPOIb COOMIOACHUS 00yJarOIIUMHICS TPABHIT

pab6otel Ha [IK, co3ganue 61aronpusTHOTO ICUXOJIOTHIECKOTO KIIMMAaTa B TPYIIIIE.

OTau4uTeIbHAS 0CO0EHHOCTH MPOrPaMMBbI

[IpencraBnsemasi mporpaMma OCHOBaHa Ha "MeToAMYECKOM HHCTPYMEHTapHu
ThioTOpa. «buokBaHTYM TyinkuT» (PsizanoB U., Anaperok JI.), UMeeT MOIyIbHYIO

CTPYKTYPY U 3JI0KEHHYIO BO3MOKHOCTb CETEBOI0 B3aUMOJEHCTBHUSI.

Opl"aHl/BaHI/IOHHO-HeIlaFOFquCKHe YCia0BUdA

[Ipu peanmzanuu TOMOJHUTEIBLHOW 00IIE00pa30BATENILHON MPOTPAMMBbI
ucrosb3yercst ¢Gopma, OCHOBAaHHAs Ha MOJIYJbHOM TMPHUHIIMIE TPEICTABICHUS
coziepkaHusi 00pa30BaTEIHLHON MPOTPAMMBI U TIOCTPOCHHS Y4eOHOTO TIJIaHa.

[Iporpamma mpenmosnaraeT 3 ypoBHS OOydYCHHS: BBOIHBIN, YIITyOJIEHHBIA U
MPOEKTHBIN. KaX1blil 13 YpOBHEW MMEET 3aKOHUYCHHYIO CTPYKTYPY CO CBOUM LICJISIMH,
3alayaMd M OXHJIaeMbIMU pe3yibraTamu. OOydYaromiuiicss HauyWHAET H3yueHHUe

IpOrpaMMbl C BBOJHOTO YPOBHS, MOXKET NEperTH Ha YriayOnEHHBI M Janee Ha



MPOEKTHBIN, & MOXKET OCTAHOBUTHCS TOJBKO Ha M3YYEHUU BBOJHOTO YpOBHS. Kaxkabrit
U3 YPOBHEW 3aKaHUMBAETCA 3aLIUTON MPOCKTA.

Peanuzanusa mporpaMMbl MOXKET OBITh OCYHIECTBIIEHA KaK Ha COOCTBEHHBIX
pecypcax KBaHTOpUYMa, TaK M TMpPU MOJJIEPKKE CETEBBIX W HHAYCTPHUAIBHBIX
MapTHEPOB YEepPe3 CETEBOE B3aUMO/ICUCTBUE.

CoBmecTHass  AESTEIBHOCTh YYACTHMKOB  0Opa3oBaTEIBLHOTO  Mpoliecca
BBICTpAauMBACTCSl HA NPUHIUIIAX HSMOIMOHAIBHOM 3HAYUMOCTHU, OTKPBITOCTH,
NEeATEeNIbHOCTH, 0OPAaTHOU CBSI3U U CyObEKTHOCTU 00YyUarOIIEeTOCs.

BHyTpu Kaxgoro ypoBHS CYHIECTBYET MOJYJIbHOE MOCTPOCHHUE MPOrPAMMBI,
BKJIIOYAIOIEe B ce0sl HEMOCPEACTBEHHO MOJYJb IO HAampaBlIeHHIO KBaHTyma (OHO),
KpOM€ TOr0, 00y4aronuMcsi MOXET ObITh MPEIIOKEeHO emé 2-3 MOJysl UCXOAs U3

BO3MOKHOCTEH opraHu3aiuu (1axmaThl, TEXHUUYECKUN aHTJTUUCKUN, MaTeMaTHKa )

®opma o00yuyeHHMs - OYHAs, BO3MOXHO HCIIOJb30BAHHE JIMCTAHIHOHHBIX
00pa3oBaTEIbHBIX TEXHOJOTHN U AIEKTPOHHOTO OO0ydeHMs. 3aHSATUS MPOBOJATCS IO
rpynnam. [lpu peanuzamnuu nporpamMMmbl, MOTYT OBITb OPTaHU30BAHBI U MPOBEICHBI
MacCCOBBIE MEPOTIPUSITHS JJIsl COBMECTHOU JEATENbHOCTU 00yUYaronIuXcsi U poauTeneit

(3aKOHHBIX MPEICTABUTEINIEH).

Cpok ocBoeHusi oO0llepa3BUBaIONIEd MPOTrpaMMbl OMpPENENseTCs] B y4eOHOM
IJIaHe, KOTOPBIM SBISETCS TPWIOKEHUEM W MOXET OOHOBISITRCA 1O Mepe

HEO0OXOIMMOCTH.

Pesxxkum 3ansaTui
[TpoaokuTENBHOCT OOHOTO 3aHATHS — 45 mMuHyT. KonuuecTtBo 3aHATHI B
JI€Hb, HEJIENI0 OINpEIENsieTCs] B COOTBETCTBUM C YYEOHBIM IJIAHOM (SIBISIOIIUMCS
oOHOBIIIEeMbIM TpuioxkeHueM Ne 1), KajneHZapHBIM TpapUKOM (SIBISIOIIUMCS

OOHOBIIIEMBIM TIpHIIOKEHHEM Ne 2).



Ilnanupyemble pe3yJbTAThl OCBOCHHUS 00Pa30BaTeJIbHONH MPOrPaMMbI
OOyuaroiuecs: Hay4arcs:

- pacro3HaBaTh OMOJIOTHYECKYIO MPOOJIEMATUKY 3a PEATbHBIMU CUTYAIUSIMHU,
MpUMEHsIsi 0a30Bble HAYYHbIE METO/bI MO3HAHNUS,
- MOHUMATh AKTYaJlbHOCTh HAYYHOTO OOBSICHEHHS] OMOJOTHYECKUX (DAKTOB,
MPOLIECCOB, SIBJICHUM, 3aKOHOMEPHOCTEW, WX POJHA B KU3HU OPraHU3MOB
1 YEJIOBEKa;
-  MpOBOAUTH HAOIIOAEHUS 3a JKUBBIMHM OOBEKTaMH, COOCTBEHHBIM
OpraHU3MOM; OMUCHIBATH OMOJIOTHYECKUE OOBEKTHI, TPOLIECCHI U SIBJICHUS,
- OCO3HAHHO HCIOJIb30BaTh 3HAHUSI OCHOBHBIX MPABUII MTOBEICHUS B IPUPOJIE
Y OCHOB  3JI0pOBOro oOpa3a KU3HM B OpraHu3allid  COOCTBEHHOTO
POCTPAHCTBA KUZHEACSATEILHOCTU U JEATEIbHOCTH;
- BBIOMpaTh IIENIEBBIE W CMBICTIOBBIC YCTAHOBKH B CBOUX JEHCTBUAX
U TOCTyNKaxX IO OTHOWICHUID K JKMBOM MpPUPOJIE, 30POBBIO CBOEMY
U OKPY’KAIOIIUX;
- aHAJIU3UPOBATh U OLIEHUBATH LIEJIEBbIE WM CMBICIIOBBIE YCTAHOBKH B CBOMX
NEUCTBUSIX W MOCTYNKaxX IO  OTHOLIGHHIO K 3[J0OPOBBIO  CBOEMY
U OKPYXKAIOIMX, TOCIEACTBUS BIHSHUS (AKTOPOB PHUCKA HA 370POBBHE
YEJ0BEKa;
- pacKpbIBaTh Ha MpUMeEpax posib OMOJIOTUU B (OPMUPOBAHUU COBPEMEHHOM
HAaYYHOU KapTHHBI MUPA U B IPAKTUYECKOM JIEATECIILHOCTH JIFOJICH;
- YCTaHaBJIMBATh B3aMMOCBA3b IIPUPOIHBIX SIBJICHHIA;
- MOHUMATh CMBICJ, pa3MyaThb M OINHUCHIBATh CUCTEMHYIO CBS3b MEXKIY
OCHOBOIOJIATAIOIUMHU OMOJIOTHUYECKUMU MTOHATUSMU: KJIETKa, OPTaHU3M, BU/,
aKocucTema, omocdepa;
- HCIONB30BaTh OCHOBHBIE METOAbl HAYYHOIO TO3HAHHS B y4eOHBIX
OMOJIOTUYECKUX UCCIEIOBAHUSIX, TPOBOIUTH IKCIIEPUMEHTHI,
- OOBSICHATD PE3yIbTAThl SKCIIEPUMEHTOB, aHATU3UPOBATH UX, (HOPMYITUPOBATH

BBIBO/JBI,



- (hopMynupoBaTh TUMOTE3bl HA OCHOBAaHUM MPEIOKEHHOW OMOJIOrMYeCKOn
uH(pOpMaIK U Tpeasiaratb BApUaHThI MPOBEPKU TUIIOTES;
- CpaBHUBAaThb OHOJIOTMYECKHE OOBEKThI MEXKIy COOOH MO 3aJaHHBIM
KPUTEPUSAM, JI€JIaTh BHIBOJbI U YMO3AKIIOUECHHS HA OCHOBE CPABHEHUS;
- 00OCHOBBIBATH E€IUHCTBO >KMBOM W HEKUBOW MHPUPOJBI, POJICTBO >KUBBIX
OpraHMW3MOB, B3aUMOCBSI3M OPraHU3MOB M OKpY’Karolled cpeibl Ha OCHOBE
OMOJIOTMYECKUX TEOPUH;
- OmpeAeNsiTh ~ MOJENb  JKOJOTMYECKH  MPABWIBHOTO  TMOBEACHUS
B OKPYJKAIOILIEH Cpeae;
- MPEACTaBIATh OMOJIOTHYECKYI0 MHGOpPMAIIMIO B BUJIE€ TEKCTa, TAOJIMIIBI,
rpaduka, nUarpaMMbl U J€JaTh BBIBOJAbI Ha OCHOBAaHUU IMPECTABICHHBIX
JTAaHHBIX.

OOyuatomuecs moxy4aT BO3MOXHOCTb HAYYHUTHCS:
- pa3inyaTh €CTECTBEHHBIE IPOLIECChl HAa Pa3HbIX YPOBHSAX OpraHU3alUU
KUBOM TPUPOJBI OT TMPOLECCOB, MPOUCXOIAIINX IMOJA BO3AEHCTBHEM
AHTPOMOTEHHOTO (PaKTOpa;
- TIOHMMAaTh 3HadYeHHe ((PYHKIUU) DOKOJOTUYECKUX TPYII OPraHU3MOB
B CTPYKTYpE COOOIECTB U SKOCUCTEM;
- IEMOHCTPHUPOBATH TOHUMAHHE KPYrOBOPOTA BEIIECTB U 3HAYEHUE JKUBOTO
BEILECTBA B KPYrOBOPOTE BEIIECTB; COCTABIISITH CXEMbI MEPEHOCA BEIIECTB
Y DHEPTUU B SKOCUCTEME M B aHTPOIOIKOCHUCTEME (LIETTH MTUTAHUA ),
- BBUMBIATH  Mopdosorudyeckue, (HU3NOIOTHUECKHE, TOBEICHYECKUE
ajanTaly OpraHU3MOB K Cpele OOUTaHUS U JEHCTBUIO DKOJIOTHYECKHUX
(baKkTopoB;
- OTIPENENATh MOJIENb YKOJIOTUYECKH MPABUIILHOTO MMOBEICHUS B OKPYIKAIOIIEH
cpene; OIEHMBATh PE3YJIbTaThl B3AMMOJICHCTBHS YEJIOBEKAa U OKpPYXKaIoIeh
Cpenbl, TPOrHO3UPOBATH BO3MOJKHBIE TOCIEJCTBUSL NEATEILHOCTA YEIOBEKa
JUISL  CYIIECTBOBAHHUS OTHCJIBHBIX OHUOJOTHYECKUX OOBEKTOB U LIETBIX

MIPUPOJTHBIX COOOIIIECTB;



- MOHUMATh, OINUCHIBATH W NPUMEHSATh HA MPAKTUKE B3aUMOCBSI3b MEXIY
€CTECTBEHHBIMU HayKaMH — Ouojorueul, Gu3mKon, XMMUEH; YyCTaHABIUBAThH
B3aUMOCBSI3b PUPOJAHBIX SBJICHUMN.

VY ydamuxcs B mpoiiecce o0yueHus GopMUPYIOTCSl YyHUBEPCATIbHbBIC
y4eOHbIC 1eNCTBUA:
JInuHOCTHBIE

- OCO3HaHUE CBOEM CONMPUYACTHOCTU K IKU3HH CTpaHbl Yepe3 H3yYCHUE
AKOJIOTUYECKUX TPOOJEeM M OKpyXalolleil cpeabl PpOAHOTO TOpoJa U €ro
OKPECTHOCTEW;

- YBOXXHUTEJIbHOE OTHOLIEHUE K MHOMY MHEHHIO, TPAMOTHO BECTH AUCKYCCHIO;

- YyCTaHOBKa Ha O€30MacHbIN, 3/I0POBBIM 00pa3 *KU3HHU, OEPEKHOE OTHOILIECHHUE K
MaTepUaIbHbIM U TyXOBHBIM IIEHHOCTSIM.

PerynsaruBHbie

- YMEHHE TIOCTaBUTh y4eOHYIO 3a7ady Ha OCHOBE COOTHECEHHS TOTO, YTO YKE
M3BECTHO U YCBOEHO U TOT0, YTO €IIE HE U3BECTHO;

- CHOCOOHOCTh IUTAHMPOBATH, KOHTPOJMPOBATH M OIICHWBATH CBOU JICHCTBUS,
BHOCUTh HEOOXOIHMMBIC TOTIOJHEHUS W KOPPEKTUBHI B IJIaH B COOTBETCTBUU C
MIOCTABIICHHOM 3a7]a4eil U YCIOBUSIMH €€ pean3aluy I TMOdydeHruss HeoOX0IUMOro
pe3yJbTaTa Mpy BBIITOJIHEHNUN UCCIIEIOBAHUS;

- (dopmupoBaHHEe yMEHHUS TOHMMATh MPUYUHBI YCIlexa/Heycrnexa YydeOHOM
JESTETPHOCTA U CIIOCOOHOCTH KOHCTPYKTHUBHO JEHCTBOBATh JakKe B CHUTYaIlUsIX
HEeycrexa.

[To3HaBarenbHbBIC

- CaMoOCTOsITeIbHOE BBIIENEHHE U (OPMYJIUPOBAHME IIENIM W 3aJadd y4eOHOH
NEATENbHOCTH, IIOUCKA CPENICTB €€ OCYILECTBIICHHUS;

- TOCTaHOBKAa W (OPMYyIHMpPOBAHUE TMPOOIEMBI, CaMOCTOSITEIILHOE CO3JaHue
QITOPUTMOB JIEATETLHOCTH TPHU PEIICHUH MPoOJIeM TBOPUYECKOTO M TOMCKOBOTO
Xapakrepa;

- TMOUCK HeoO0XoauMol uHGOpPMAIMU C TPUMEHEHHEM pPa3ju4HbIX METOI0B

MH(GOPMAIIMOHHOTO MTOMCKA, B TOM YHCJIE C TTOMOIIHI0 KOMITBIOTEPHBIX CPEJICTB;



- BJaJCHUE JIOTUYECKUMHU oOmeparusiMu  (aHalu3, CHUHTE3, CpaBHEHUE,

Kiaccudukanus, 00001eHNE, BbIIBUKEHUE TUIIOTE3, YCTAHOBIICHUE aHAJIOTUH U T.11.).
KommyHukatuBHBIE

- IUIAHUPOBAHHE Y4YEeOHOrO0 COTPYAHUYECTBA C MeEJaroraMd W CBEPCTHUKAMH:
onpeJiesieHne ey, PyHKIUN YYaCTHUKOB, CITIOCOOOB B3aUMOI€UCTBUS;

- YMEHHUE C JOCTaTOYHOM TMOJHOTOM M TOYHOCTHIO BbIpa)kaThb CBOM MBICIU B
COOTBETCTBUH C 33J]a4aMU U YCIOBUSIMHU KOMMYHHUKAIIUN; BJIaJ€HUE MOHOJIOTUYECKOM
U IMAJIOTUYECKON (popMamMu peyu.

Soft skills:
- KOMMYHHMKaO€IbHOCTh, OpPraHW30BAaHHOCTb, yMEHUE paldoTaTh B
KOMaH/ie, MyHKTYaJlbHOCTb, KPUTUYECKOE MBIIIIEHUE, KPEATUBHOCTb,
TUOKOCTh, APYKETOOHOCTD, TUAEPCKUE KaUueCTBa.

Hard skills:
- MOCTAaHOBKA ONBITOB U JIKCHEPUMEHTOB B 0OO0JACTU OMOJIOTMH H

HKOJIOTHH;

- co3/laHuE OMOJIOTUYECKUX MOJIEIEH, MAKETOB;
- HaBBIKK pabOThI Ha OUOJIOTUYECKOM JIA0OPATOPHOM 00OpPYOBAHUH;

- aHaJIM3 U CUHTE3 HH(POPMAIIUU 10 TEME TPOEKTA.

Pabota mpoekTHOW Tpynmbl MPOBOAUTCS IO Pa3HbBIM  HaIpPaBICHUSM
HCCJIEIOBAHUM C YYETOM MHTEPECOB yHalUXCHl.
Pexxum 3aHaTHMA
[TpoAoKUTENBHOCTh OHOTO 3aHATHS — 45 mMuHyT. KonuyecTBo 3aHSATUM B
JICHb, HEJCIIO OIpPEICIAeTCS B COOTBETCTBHUU C yYEOHBIM IIJIAHOM, KaJeHIapPHBIM

rpauKOM .

DopMbI aTTECTAUUM
IIpoMexyTOUHAsi aTTECTAUMS BHIIIOJIHEHUS NPOTPAMMBI U CTENIEHN YCBOEHUS

Martcpuaia IMMponu3BOAUTCA C IIOMOIIIBIO BBITTOJTHCHUA KeHCoB.



HroroBoii arrecramueii sBisieTcss pa3pabOTKa M 3alllUTa MPOEKTa B BUJE
y4acTHusi B BHyTPUTPYIIIOBBIX BhICTABKaX, KOHKYPCaX, IPE3CHTALUIX.

CucremMbl OLIEHKH Pe3y/JbTATOB OCBOCHUS 00Pa30BaTeJbHONH MPOrPaMMbI
OcBoeHKe NporpaMMbl Ha KaKJI0OM YPOBHE 3aBEPIIACTCS 3alIUTON MPOEKTOB.

KpnTeplm OIICHKH HyﬁJIH‘lHOﬁ MMpe3CcHTAlluM IIPOCKTA:

1. AKTYyaJIbHOCTh U 3HAUUMOCTH IpoekTa (0T 0 10 5 6amios).
2 CooTBeTcTBUE pe3yibTarta nocrabieHHou nenu (0-5 0annos).
3 VYpoBenb 3aBepiieHHOCTH mpoekTa (0-5 6anoB).
4. YpoBeHb caMOCTOATENILHOCTH MPH BhIMOJHEHUHU paboThI (0-3 Oana).
5 KauecTBo npe3enranuu npoekra (opopmiienue, auzaiin) (0-3 6amna).
6 KauecTBo 3ammuThl mpoekra (YCTHOE BBICTYIUIEHHE) M y4YacTHE KaXJoro B
zamuTe (0-3 Oanna).
7. YMeHue oTBe4aTh Ha BOMPOCHI U OTCTauBaTh CBOIO TOUKY 3peHus (0-3 Oamna).
8. AHallU3 HAYYHBIX U WHXEHEPHBIX MCTOYHUKOB, KOHKYPEHTHBIX MOJXOAOB K
aHAJIOrUYHOM Mu Ou3Kkoi 3amade (0-3 6amna).

VYyenukam, yCremHo 3alluTUBIINM MPOEKT OT 20 0asIoB U BbIIIE, TOCETUBIINM
70% 3aHATUI 110 IPOTPaMMeE PEKOMEHAYETCS MPOAOJIKUTh O0YUEHHUE Ha CIIEIYIOIIEM
YpOBHE. YUYeHUKaM, HaOpaBLIMM MO pe3yJibTaTaM 3allUThI IpoekTa MeHee 20 0aos,
a Takke nocetuBmMM MeHee 70% 3aHATHI MO MporpaMme PeKOMEHAYeTCsl BhIOpaTh
oOydeHHe TI0 Jpyrod JOMOJHUTENbHON oOmiepa3BuBaromeii mnporpamme JT

«KBaHTOpHYM).
MeToauyeckoe odecrniedeHue peaaTnu3auy NpPorpaMmmbl

Metoasbl, UCHIONb3yEMbIE T1€1ArOrOM:

- IEMOHCTpAIIMS HAIJISIAHOTO MaTeprana;
- U3y4EHUE UCTOYHUKOB;

- MO3TOBOH LITYPM;

- UCCJIE0BATCIbCKUI METO/I;
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- KEMC-METO/I;
- TIPOEKTHAS IEATEIbHOCTD;

- MyOJIMYHOE BBICTYIUICHHE.

IIpuemMbl aKTHBU3allUU HHTEPECA K NMPEeIMETHOMY COIEPKAHUIO
- @acunuranus
- Monaepanus
- [loBblilIeHHE YMIIATUYECKOTO BOCHIPUATUSI OMOOOBEKTOB

- Ucnonb3oBaHue NpOBOKATUBHBIX METOJOB B TEOPUU O0YUEHHUS U

TBOPYECTBE

- [IpoGnemaTuzanus

- Cxemaru3anusa

Y4eOHbIi IUIAH
Ha3zBanue monyiis KomnuecTBo yacos B KomnuecTBo yacoB Bcero
HEJICITI0
buo 4 72
Hroro 72
buoxkBanTym
Coaepxkanue

Pa3znen 1. BBeaenue.

TeopeTnyeckas 4acThb.

[IpaBuna mnoBeneHuss B Jsabopatopun buokBantym. IlpaBuna paboThl c
xumpeaktuBamu.  llpaBuna  pabGotel ¢ yabopaTOpHBIM  O0OpPYJIOBaHUEM:
MHKPOCKONaMH, AHATUTUYECKUMU BECAMH.

IIpakTnueckas 4acThb.
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1.

YerpoiicTBo cBeTOBOr0O Mukpockomna. [IpaBuna paboTbl ¢ MUKPOCKOTIOM.

[Ipurorosiienue npemnaparta KOKHIbI JIYKa.

Paszgea 2. CtpoeHue U (pyHKUMH JIUCTA.

TeopeTnueckas 4acThb:

CTpOCHI/IC JUCTA, JUCTbA IMPOCTBIC U CIOXKHBIC, YCPCIIKOBEIC U CUAAYNC. Tunel

JKWJIKOBAHUS JIMCTOBOM IUIACTUHKHU. THIIBI JIUCTOPACIIONOXKEHUS. BHyTpeHHEe

cTpoenue nucta. CBsA3b CTPOCHHUS JINCTA C BBINONHSIEMON (pyHKIMeH. OyHKIINY JIUCTA:

(dboTocuHTE3, IbIXaHUE, TPAHCITUPAIIHSI.

IIpakTnueckas 4acThb.

1.

[IpakTtrueckoe 3ansTue: M3ydeHue BHEIIHETO CTPOCHUS JTUCTHEB
Pa3JIUYHBIX PACTEHUMU.

[IpakTrueckoe 3aHsATHE: U3TOTOBIICHUE IIpenapaTa KOKHUIIbI JIUCTa
(M3ydyeHue yCThUYHOTO armapara).

[IpakTrueckoe 3aHsATUE: MPUTOTOBJICHUE MTOMEPEYHOTO Cpe3a JIMCTA.
N3yuenune npenapara.

[IpakTrueckoe 3aHsATHE: I0KA3aTEIbCTBO 00Opa30BaHUs KpaxMalia B
XJIOpOIIacTaX (OMBIT C JIUCThSIMU TPAJECKAHIIUU, UMEIOUUMHU
HEpaBHOMEPHYIO okpacky). [ToctanoBka 5 pactenuii B mkad Ha 2-3 cyTOK
JUTSL AaNbHEHIITUX SKCIIEPUMEHTOB.

[IpakTrueckoe 3aHsATHE: T0KA3aTEIbCTBO BBIICIICHHS KUCIOPO/Ia B
npoiiecce (HOTOCUHTE3a Ha CBETY. 3all0JIHEHUE UHCTPYKTUBHBIX KapTOUEK.
[IpakTrueckoe 3aHsATHE: I0KA3aTEIbCTBO 00OPA30BaHUs KpaxMalia B JINCThSIX
Ha CBETY. 3allOJIHEHUE UHCTPYKTUBHBIX KAPTOUEK.

[IpakTrueckoe 3aHsATUE: T0KA3aTEIbCTBO HEOOXOAMMOCTH YTIEKUCIOrO
rasa [y 00pa3oBaHus Kpaxmaia. 3aroJHEeHHE NHCTPYKTUBHBIX KapTOYEK.
[IpakTrueckoe 3aHsTHE: OMBIT MO 0KA3aTEIbCTBY UCIIAPEHUS BOJIbI
JUCTHAMHU (OTIBIT C KAIUISIMU BOJbI HA KOJI0E€ BOKPYT HEM30JIMPOBAHHOIO
JIMCTA PACTEHUS; OTBIT C BETKAMHU C Pa3HbIM KOJIUYECTBOM JIUCTHEB,
Cpe3aHHBIMM U TOMEIIEHHBIMU B BOJly C KaIlJIel Macia Ha TOBEPXHOCTH).

3anojiHeHHEe UHCTPYKTUBHBIX KapTOYEK.

12



9.

Bukropuna Ha Temy: «CTpoeHUue U PyHKIUH JIUCTAY.

Paznea 3. Crpoenue u pyHkuum moodera.

TeopeTnueckas 4acThb.

Buemnee ctpoenne mobOera. Jluctopacnonoxenue. Tunbsl BeTBIEHUS moOera.

Pacnonoxxenue u 3HaueHue nodek noodera. CtpoeHue nouek. BHyTpeHHee cTpoeHue

cre6ma. Kopa, kamOwmii, apeBecwHa, cepaneBuHa. Kimaccudukaiuys moOeroB o

cTeneHu oxapeBecHeHus. Krnaccudukaiuss mnoOEroB MO HAMPaBICHUIO POCTa:

NPSIMOCTOSIYUNA,  MPUMOJHUMAIOIIUNACS,  CTEJIOMIMNCS, TOJ3YYHMH, BBIOIIUNCS,

nasamomuii. Bugonsmenenus moOeros.

IIpakTnueckas 4acThb.

1.

7.

[IpakTryeckoe 3aHsATHE: U3yUYEHUE BHEIIHETO CTPOCHUS TOOETroB
HEKOTOPBIX PACTCHUM.

[IpakTrueckoe 3anaTue: CTpOECHHUE OYEK.

[IpakTrueckoe 3anstue: M3yueHue BHyTPEHHETO CTPOCHUS CTEOIS.
N3yuenune cnuna. [IpurotoBieHne n n3ydeHrue npenapara rnornepeyHoro
cpesa mobera.

ITpakTnueckoe 3anarue: [loctaHOBKa OMBITA: TPAHCIIOPT BOJIBI U
MUHEPAJIbHBIX BEIECTB MO CT€OI0. 3aM0IHEHUE HHCTPYKTUBHBIX
KapTOYEK.

[IpakTrueckoe 3aHsiTue: onpeaeneHue GoOpMbl U CTETIEHHU OJIPEBECHEHUS
MOOEroB OTJEIbHBIX PACTCHUH.

[IpakTrueckoe 3anstue: M3ydenue BUIOM3MEHEHHOTO To0era KoJibpaou,
penyaToro Jyka, Y4eCHOKa, KIIyOHsI KapTodeasi, KOpHEBHUILA MbIPES.

Buxkropuna o teme «Iloder»

Pa3znen 4. CtpoeHue u pyHKUMH KOPHSI.

TeopeTnyeckas 4acThb.

Kopens, ero dyukuuu. Buasl kopHeil: riaBHbIN, IPUIATOYHBIN, OOKOBBIE. THIIbI

KOPHCBBIX CHCTCM. 30HEBI KOPHA. I'mcromoruyeckoe CTPOCHHUC KOPHAI. MexaHu3Mm

nepeMenIeHns: BoJbl Mo pacteHuto. KopHeBoe napinenune. BuaomsmeHeHUs: KOpHEU:

13



KOPHEIIO/bl, KOPHEKIYOHH, KOPHU-TIPULIETIKU, AbIXaTEIbHbIE KOPHU, BO3IYIIHBIC

KOPHH, KOPHU-TIOJMIOPKH.

IIpakTnueckas 4acThb.

1.

6.

[IpakTrueckoe 3aHATHE: U3YUEHHUE BHEIIHETO CTPOCHUSI KOPHEH psiia
pacTeHuii (oAyBaHYMKA, METPYUIKH, TOIOPOKHMKA). ONpeeseHue Tumna
KOPHEBOM CHCTEMBI, BBISIBICHHE I1aBHOT'0, OOKOBBIX U MPUAATOUYHBIX KOPHEH.
[IpakTrueckoe 3aHATHE: U3YUEHUE 30H KOPHS TPaJAECKaHIINU, TPOPOCTKA
(aconu ¢ MOMOIIBIO CTEPEOMUKPOCKOIA.

[IpakTHueckoe 3aHATHE: U3YUEHNE THCTOJIOTHYECKOIO CTPOCHUS KOPHS Ha
Ipernaparax HonepeyHoro U NpoJa0JbHOTO CPe30B KOPHS.

[IpakTrueckoe 3aHATHE: OIBIT [0 U3YYEHUIO KOPHEBOTO TABJICHHUS.
IIpakTrueckoe 3aHATHE: U3YUEHUE BUIOU3MEHEHNUN KOPHEN: KOPHEILIO A
MOPKOBHU, KOPHEKITYOHSI T€OPTUHBI, BO3YIIHBIX KOPHEU OPXHUJICH.

Bukropuna «Ctpoenue u QyHKIUHU KOPHS.

Paznen 5. Ctpoenne u pyHKIUM IIBETKA.

TeopeTnyueckas 4acThb.

Ctpoenne 1BeTka. OKOJIOIBETHUK JBOMHOW, MPOCTOM, TOJBIA IIBETOK.

CpOCTHOJIEIECTHOW U pa3eIbHOJICTIECTHON BEHYMK. PENpOIyKTUBHBIE YaCTH LIBETKA:

ThIYMHKHW W IICCTHK. KJ'IaCCI/I(l)I/IKaHI/ISI IBCTKOB: IO KOJIMYCCTBY ocen CUMMCTpPHH, 110

HAJIMYHAIO TMECTUKOB M ThIYMHOK. Dopmyna nserka. /[narpamma nserka. [IpaBuia

coctapieHusa. CorBeTuss MTPOCThie (KUCTh, KOJIOC, IIATOK, TOJOBKA, KOP3WHKA,

MOYaTOK, KOJIOC) U CIIOXKHBIE (METENKA, CIIOKHBIM KOJIOC, CIOKHBIA 30HTHK).

IIpakTnueckas 4acTh.

1.

[IpakTryeckoe 3aHsATHE: U3yYEHUE BHEIIHETO CTPOCHUS IBETKOB PA3JIMUHbBIX
pacTeHHUIA.

[IpakTrueckoe 3aHsTHE: cOcTaBieHUE (POPMYIIBI IIBETKA PA3IMUHBIX PACTCHUM.
Omnpenenenue GopMyabl IBETKA MO JUArpaMMe.

[IpakTryeckoe 3aHsATUE: ONPEACICHUE TUTIA COLIBETHS Psifia pacCTCHUM

Bukropuna Ha temy «L{BeTOK».

Pa3gen 6. CTpoeHue ceMeHHU U IJI0/A.
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TeopeTnyeckas 4acThb.

Crpoenue cemMenn. OCOOEHHOCTU CTPOCHHUS CEMEHU T'OJIOCEMEHHOIO PacTEHHS,

OOHOJOJIBHOTO W ABYAOJBHOTO ITOKPBITOCCMCHHOI'O PACTCHUS. H€O6XOI[I/IMBIC

YCJIOBUA IpOpacCTaHusd CEMSH. Hanzemnuoe u moa3zemMHoe mpopacTaHuss CCMH.

Crpoenue mnoaa. PazHooOpasue mioaos.

IIpakTnueckas 4acTh.

1.

6.

[IpakTrueckoe 3aHsATUE: U3yUYEHUE CTPOCHHSI CEMEHU COCHBI, (pacoiu,
MIIECHULIBI.

[IpakTryeckoe 3aHsATHE: OMBIT, TOKA3BIBAIOIINI HEOOXOAUMOCTh HATUYUs
BOJIbI M BO3/TyXa JJIs MPOpacTaHusl CEeMsiH (CpaBHEHHE CTENIEHU MpOpacTaHus
CEMSIH, CyXHUX, 3aJIUThIX BOJIOW U CMOUYEHHBIX BO/0I). DOpMyIUpOBaHHE
BBIBOJIOB.

[IpakTrueckoe 3aHsTHE: 3aKJIaJIKa OMbITA [0 U3YUYECHHIO BIUSHUS TEMIIEPATYPHI
Ha CKOPOCTb MPOpACTaHUs CEMsH. 3al0JIHEHUE UHCTPYKTUBHBIX KapTOUEK.
[IpakTryeckoe 3aHsATHE: BIUSIHUE CBETA HA TPOpPACTaHKUE CEMSH. 3aKIaiKa
onbiTa (Ha 15 nHeM).

[IpakTryeckoe 3aHsATHE: U3YUYECHUE TUJI0JIOB PA3IMYHbBIX PACTCHUHN (CEMSIHKA,
opex, 000, CTpydoUeK, KOCTSHKA, 0JI0KO, MOMEpaHell, ThIKBUHA, SIT0/1a,
MHOTOOPEIIIEK).

Bukropuna Ha temy «Cemsi U 110a»

Pa3nea 7. IlpoekTHas 1€ATEJIbHOCTD.

BI)I60p paCTCHHA pIn) b €ro IIOJIHOI'O CaMOCTOATCIBHOI'O HN3Yy4YCHHUA.

(DOpMy.]'H/IpOBaHI/Ie TEMBI HCCICOAOBAHUA, OCIM M 3aJad HCCICAOBAaHMIA, 00BEKTa H

npeamMeTa uccnenoBanus. Hanrcanue pasznenos npoekra. PopMyIupOBaHUE BBIBOJOB.

Co3nanue mpe3eHTalum.

IIpakTnueckas 4acThb.

1.

N3yueHne BHENTHETO CTPOSHUS BELIOPAHHOTO PacTeHUs: JIUCTA, mobera, KOpHs,
LBETKA, TUI0/A.
N3yueHne BHyTpEHHEr0 CTPOEHUS JIUCTA, Mo0era, KOpHs BHIOPAHHOTO

pacTeHus.
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3. IlpakTudeckast paboTa: 3aIIUTa MPOSKTOB.

4. BuxkropunHa Ha TeMy «Mopdosorus u Gu3nonaorus pacTeHU.

Y4eOHO-TeMaTH4YeCKOe IJIAHNPOBAHHE

Tema:

KoaunuecTBO 4acoB

Pasznen 1. BBeaenue

Teoper.

[IpakTny.

[IpaBusna nosenenus B naboparopuu bUOKBaHTYM.
[IpaBuna paboTsl ¢ xuMpeakTuBamu. [IpaBuna
paboTHI ¢ Ta0OPATOPHBIM 000PYIOBAHUEM:
MHKPOCKONAaMH, AHAJTUTHYECKUMU BECAMH.

1 yac

[IpakTrueckoe 3aHsATHUE: YCTPOMCTBO CBETOBOTO
Mukpockona. [IpaBuna paboTbl ¢ MUKPOCKOTIOM.
[TpurotoBiieHne npenapaTta KOXKHUIIbI JIyKa.

1 yac

Paznea 2. Ctpoenue u (pyHKUMH JIUCTA.

CTpOCHI/IC JUCTA, JIMCThA IMPOCTBIC U CI0KHBIC,
YCPCUIKOBLIC U CHUAAYINC. Tunel XKUIKOBaHUS

JINCTOBOM TUJIACTUHKU. THIIBI TUCTOPACTIOTOXKEHHUS.

lyac

[IpakTnueckoe 3ansatue: M3yueHue BHEIIHETO
CTPOCHMUS JINCTHEB PA3JIUYHBIX PACTCHUN.

1 yac

Buytpennee ctpoenue ymcra. CBs3b CTPOEHHUS
JIUCTA C BBINOJHIEMON QyHKIMEN.

1 yac

IIpakTrueckoe 3aHsATHE: U3TOTOBIICHHUE Ipenapara
KOXHIIbI TUCTA (M3yYEHHE YCTBMYHOIO anmnapara).

1 yac

[IpakTrueckoe 3aHATHE: MPUTOTOBIICHUE
MOTIEPEYHOT0 cpe3a aucta. Mzydyenue mpemapara.

1 yac

Oyukumu aucta. DoToCUHTES, NBIXAHUE,
TPAHCTIAPAIIUS.

1 yac

9.

[IpakTHUeckoe 3aHATHE: T0Ka3aTEIbCTBO
00pa3oBaHus KpaxMalia B XJIOPOIJIacTax

1 yac

10.IIpakTrueckoe 3aHSATHE: I0KA3aATEIHLCTBO

BBIJICJICHUSI KUCIOpOa B mpoiiecce (POTOCUHTE3a.

1 yac

1 1.IIpakTueckoe 3aHATHE: JOKA3aTEIHCTBO

o0pa3oBaHUsl KpaxMaJia B JINCThSIX HA CBETY.

1 yac
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12.IIpakTueckoe 3aHATHE: JOKA3aTEIbCTBO
HEO0OXOIUMOCTHU YIJIEKUCIIOTO Ta3a JJis
00pa3oBaHUs Kpaxmala.

1 yac

13.1IpakTruecKkoe 3aHATHE: ONBIT IO JOKA3aTEIbCTBY
VICIIAPEHHUSI BOJBI JTUCThSIMMU.

1 yac

14.Buktoprna Ha temy: «CTpoeHue auCTay.

1 yac

15.Bukroprna Ha TeMy «DyHKIIMHU JTUCTaAY.

1 yac

Paznea 3. Ctpoenue u pyHKuum nodera.

16.Buemninee ctpoenue nodera. JluctopacnonaoxeHue.
Turbl BETBICHUS MoOera.

1 yac

17.1IpakTueckoe 3aHATHE: U3yUYEHUE BHEIIHETO
CTpOEHHsI TOOETOB HEKOTOPHIX PACTCHUM.

1 yac

18.Pacmionoxxenne u 3HaYEHNE OYEK 100€era.
CtpoeHue moyex.

1 yac

19.1IpakTnueckoe 3anstre: CTpOCHUE MOYEK.

1 yac

20.Buytpennee crpoenue crebinsa. Kopa, kamOui,
JPEBECHHA, CEpALICBUHA.

1 yac

21.IIpakTrueckoe 3anatue: M3yyeHrne BHyTPEHHETO
cTpoenus cteds. M3yuenue crnuna.
[IpuroroBiieHne u U3y4eHUe npenapara
MONEPEYHOro cpesa nodera.

1 yac

22.IIpaktrnueckoe 3anatue: [loctaHoBka omnbiTa:
TPAHCHOPT BOABI U MUHEPAIBHBIX BEIIECTB 10
CTEOJTIO.

1 yac

23.Knaccudukaiyst moOEroB 1Mo cTerneHu
OJIpEBECHEHUS, 110 HAMPABJICHHUIO POCTA.

1 yac

24 . TlpakTuueckoe 3aHsITHE: onpeaeeHue GopMbl U
CTEMEHU OJIPEBECHEHUS TOOETOB OTIAEIbHBIX
pPACTECHUI.

1 yac

25.Bunonsmenenns noOeros.

1 yac

26.1Ipaxtnueckoe 3ansaTue: M3ydyenue
BUJOM3MEHEHHOTI'0 1T00era OT/1eJbHbIX PACTEHUH.

1 yac

27.Bukropuna no teme «CtpoeHue mooera»

1 yac

28.Bukropuna no teMe «DyHKIMHU noderay.

1 yac

Paznea 4. Ctpoenue u pyHKIMHM KOPHS.

29.Kopens, ero ¢pyHkuuu. Buabl KOpHei: riiaBHbIH,
MPUAATOYHBINA, OOKOBBIE. THUIBI KOPHEBBIX CUCTEM.

1 yac

30.IIpakTueckoe 3aHATHE: U3YUYEHHE BHELITHETO
CTpOEeHUsl KOpHEH psana pacteHuil. OnpeneneHue
TUIIA KOPHEBOM CHCTEMBI, BBISIBJIEHUE TJIABHOTO,
OOKOBBIX M MPUAATOYHBIX KOPHEH.

1 yac

31.30HBI KOPHSI.

1 yac

17



32.IIpakTrueckoe 3aHATHE: U3YUYEHHE 30H KOPHS
TpaJeCKaHLUU, IPOPOCTKA (PacOIH C IOMOIIBIO
CTEPEOMMKPOCKOIA.

1 yac

33.1 UCTONOTHYECKOE CTPOCHUE KOPHS.

1 yac

34.IIpakTuecKkoe 3aHATHE: U3YUEHNE
TUCTOJIOTMYECKOIO CTPOEHUs KOPHS Ha IpernapaTax
ITONEPEYHOr0 U IPOJIOIBHOTO CPE30B KOPHSI.

2 yac

35.MexaHu3M nepeMenieHus BOAbI 0 PACTEHHUIO.
KopneBoe naBienue.

1 yac

36.1IpakTueckoe 3aHATHE: ONBIT 110 U3YYECHUIO
KOPHEBOT'O JTaBJICHHUS.

1 yac

37.Buaon3mMeHeHus1 KOpHEN: KOPHEILTOHI,
KOPHEKIIYOHU, KOPHU-TIPULICTIKU, JIbIXaTeIbHbIC
KOPHH, BO3IYIIIHbIE KOPHU, KOPHU-TIOATIOPKH.

1 yac

38.IIpakTueckoe 3aHATHE: U3YUYEHHE BUAON3MEHEHUI
KOpHEl: KOpHEI101a MOPKOBH, KOPHEKITYOHSI
I€OPIHHbI, BO3AYIIHBIX KOPHEH OPXUAEH.

1 yac

39.Bukropuna «CTpoe€HHE KOPHSI».

1 yac

40.BuxroprHa Ha TeMy «PYHKIHHA KOPHSI».

1 yac

Paznea S. Crpoenne u pyHKIUM IIBETKA.

41.Ctpoenue uBeTka. Penpo1yKTUBHBIE YACTH IIBETKA.

1 yac

42.1IpakTHuecKoe 3aHATHE: N3YUYECHUE BHEIIHETO
CTPOEHMSI IIBETKOB PA3JINYHBIX PACTCHUM.

1 yac

43.Knaccudukanus [IBETKOB: 10 KOJIMYECTBY OCEM
CUMMETPHH, 110 HATNYUIO IECTUKOB U THIYMHOK.
®opmyia neetka. Iuarpamma nserka. [Ipasuna
COCTaBJICHUSL.

1 yac

44 TTpakTUuecKkoe 3aHsITHE: COCTaBIIeHHE (OPMYJIbI
[BETKA pA3JIMYHbIX pacTeHui. OnpenencHue
(GhopMyJIbl IIBETKA MO JUarpamme.

2 yac

45.ComBetHs MpocThie (KUCTh, KOJIOC, IITUTOK,
r0JIOBKA, KOP3UHKA, TTOYATOK, KOJIOC) U CIIO)KHBIC
(MeTenka, CJIOKHBIN KOJIOC, CIIOKHBIM 30HTHK).

1 yac

46.1IpakTuecKOe 3aHATHE: ONPEICICHUE TUIIA
COLIBETHUS PsAJIa PACTEHUU

1 yac

47.Buxkroprna Ha TeMy «CTpoeHuE BETKAY.

1 yac

48.BuxkroprHa Ha TeMy «PopMyJia IBETKAY.

1 yac

Pa3znes 6. Ctpoenue u pyHKIMHU cCeMEHH U ILI0/IA.

49.CtpoeHue CEMEHHU rOJI0CEMEHHBIX, OAHOIOIBHBIX U
JIBYJIOJIbHBIX TOKPBITOCEMEHHBIX PACTCHUH.

1 yac

50.1IpakTryecKoe 3aHATHE: U3YYEHNUE CTPOEHUS
CEMEHH COCHBI, (pacosiv, MIIECHUIIBI.

1 yac

51.HeoOxoaumeble yClIOBHsI TPOPACTAHUS CEMSIH.
HanzeMHOe 1 moazeMHoe NpopacTaHusl CEMSH.

1 yac
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52.IIpakTH4YeCcKOe 3aHATHE: OIBIT, MTOKA3BIBAKOIIINN
HEO0OXOIMMOCTb HAJIUYUS BOJBI U BO3AYyXa JJIs
MpOpacTaHUs CEMSIH.

1 yac

53.1IpakTHyeCcKOE 3aHATHE: U3YUEHUE BIASHUSA
TEMIIEPATYPBI HA CKOPOCTh NPOPACTAHMSI CEMSIH.

1 yac

54.IIpakTryecKkoe 3aHATHE: BIIMSIHUE CBETA Ha
MIPOPACTAHUE CEMSIH.

1 yac

55.Ctpoenune moja. PaznooOpasue mioios.

1 yac

56.1IpakTyeckoe 3aHATHE: U3YUEHUE IIO0B
pAa3JIMYHBIX PACTEHUM.

2 yac

57. Bukropuna Ha temy «Cems»

2 yac

58.Bukropuna Ha Temy «Ilmoa»

2 yac

Pasznen 7. IlpoexkTHas 1eITEJIbHOCTD.

59.1IpakTuueckoe 3aHATHE: BEIOOP pacTeHUs IJi €ro
MOJIHOTO CaMOCTOSITEILHOTO U3yUEHHUS.
dopMynUpOBaHUE TEMbI UCCIIEIOBAHMUS, 1IEIN U
3a7a4 UCCIieIoBaHus, OObEKTa U TIpeaMeTa
rccienoBanus. OnucaHue BHEIIHETO CTPOCHUS
BBIOPAHHOTO PaCTEeHMS: JIUCTA, TToOera, KOpHs,
IBETKA, II0JA.

1 yac

60.1IpakTnueckas paboTa: U3y4eHHE BHYTPEHHETO
CTPOEHHS JIUCTa, To0era, KOpHsI BLIOPaHHOTO
pacTeHusl.

2 yaca

61.Ilpaktuueckas pabora: Hanucanue pazaena

paboOTHI: pe3yJbTaThl COOCTBEHHBIX UCCIIEIOBAHUN.

2 yaca

62.IlpakTnueckas pabora: 3ammTa MPOEKTOB.

2 yaca

63.IlpakTuueckas padbora: 3ammTa MPOEKTOB
(poioMmKeHue).

1 yaca

64.BukTopuna Ha Temy «Mopdomorus u ¢pusnonorus
pACTECHUIY.

1 yaca

HUTOIO:

21 yac

51 gac

Bcero yacos:

72 gyaca

HﬂaanyeMbIe pe3yJabTarThbl:

- 6y,Z[YT OTpa6OTaHBI HaBbIKH M3YUYCHMH:, OITMCAHUS, KHaCCI/ICI)I/IKaHI/II/I BHCIITHET O

Y BHYTPEHHETO CTPOCHHS JIUCTa, To0era, KOpHs, [IBETKA, CEMEHH, IJI0/1a,

aHajlin3a JaHHbIX, ITOJYYCHHBIX C ITIOMOIIbIO COOCTBEHHBIX I/ICCJ'IGI[OBEIHI/Iﬁ C

HCIIOJIb30BAHHUCM CBCTOBOI'O MHUKPOCKOIIA
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Hay4JaTcsl PEeACTaBIATh OMOJOTUUECKYI0 HH(POPMAIUIO B BUJE TEKCTA,
Tabnuukl, rpaduka, TMarpaMMbl U JeiaTh BEIBOABI HA OCHOBAHUU
MPEACTaBICHHBIX JaHHBIX;

Hay4aTcsl UCMOIb30BaTh OCHOBHBIE METObl HAYUYHOI'O MO3HAHUS B YUEOHBIX
OMOJIOrMYECKUX UCCIETOBAHUSIX, MPOBOAUTH SKCIIEPUMEHTHI;

Hay4aTcsi O0ObSICHATH PE3yJIbTaThl SKCIEPUMEHTOB, AaHAIM3UPOBATD UX,
(dhopmynHpoBaTh BHIBOJBL

Hay4aTcsi GOpMyIUPOBATh TUIOTE3bl HA OCHOBAHUU MPE/JI0KEHHOM
Ouosiornueckor nHpopMalu U Tpeasiaratb BapuaHThl MPOBEPKU TUIIOTES;
Hay4aTcsi CpPaBHUBATh OUOJIOTUYECKUE 00BEKTHI MEXy COOOM MO 33 IaHHBIM

KPpUTCPHAM, J1CJIaTh BbIBOJAbI 1 YMO3AKIIIOYCHUA HAa OCHOBC CPABHCHUSA
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