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IosicHuTeNLHAA 3aNIUCKA

JlononHuTenbHas ~ obOmiepa3BuBawolias — nporpamma  «buokBaHTyM»
pa3zpaboTrana Ha ocHoBaHUHU DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit denepanumy.

HanpasjieHHOCTH POrpaMMbl
EcrecTBeHHO-Hay4Has.
AKTYaJIbHOCTH NPOTrPAMMBI

B coBpeMEHHOM  IIOHMMAaHMHM  COJEPKAHUE  E€CTECTBEHHOHAYYHOU
HAIIPaBJICHHOCTH JOMOJHUTENBHOIO O0Opa3oBaHUs JIeTeld BKIIOYAET B ce0s
(GopMUpOBaHHE HAyYHOM KapTUHBI MUpa WU YAOBJIETBOPEHHUE I103HABATEIbHBIX
MHTEPECOB Yyualuxcsl B O00JacTH €CTECTBEHHBIX HayK, pa3BUTHE Yy HHX
UCCIIEIOBATENbCKOM aKTUBHOCTH, HAllEJICHHOW Ha HM3y4YEHHE OOBEKTOB >KUBOM U
HEXUBON MPUPOJBI, B3aHUMOCBSI3EH MEXIY HHMH, DKOJOIMYECKOE BOCIMTAHUE,
NpUOOpPETEHNE TNPAKTUYECKUX HABBIKOB B 00JIaCTMU OXpaHbl MPUPOABI U
IIPUPOIOIIOIb30BAHHUS.

Benymieil 1enpio JIOMOJHUTENBHOTO €CTECTBEHHOHAYYHOro OOpa30BaHUs
ABJIIETCSI PA3BUTHE E€CTECTBEHHOHAYYHOM TIpPaMOTHOCTM oOOyuaromuxcsa. B
COOTBETCTBMM C TpuHATBIMH TpakToBKamu (PISA) ecrecTtBeHHOHay4Has
IPaMOTHOCTh — CIHOCOOHOCTh HCIIOJb30BaTh E€CTECTBEHHOHAYYHbIE 3HAHUS,
BBISBJISATH MPOOJEMBbI, JieJaTb OOOCHOBAHHBIE BBIBOJbI, HEOOXOAMMBIE ISt
NOHUMAaHUsl OKPY)KAIOIIEro MHpa M TeX H3MEHEHUW, KOTOpPbIE BHOCUT B HETrO
NeSATEIbHOCTh YEJOBEKa, W I NPHUHIATHS COOTBETCTBYIOIIMX pelieHuid. J[aHHbie
MOJIOKEHUSI TPEOYIOT OT €CTECTBEHHO-HAYYHO IPaMOTHOIO YeJIOBEKa CIIeAYIOUINX
KOMITETEHTHOCTEMN: apryMEHTHUPOBAHHO (Hay4YHO) OOBSICHATD SIBJICHUS, OLIEHUBATh U
IUIAHUPOBAaTh HMCCIIEIOBaHUs, OOOCHOBAHHO HMHTEPIPETUPOBATH JIaHHbIE U
JI0Ka3aTeIbCTBA.

3ansatus 1no mnporpamMme «buOkBaHTymM» MO3BOJIAT (QOpMHUpOBATH Y
oOydarolmuxcss YMEHHUsI OOBSCHATH SIBICHHUS C HAy4YHOM TOUKH 3pEHHUS;

pa3pabaThiBaTh AU3ailH HAYYHOT'O UCCIIEI0BAHUS; HHTEPIPETUPOBATH MOJIyUEHHbIE
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JaHHBIE U OKA3aTEeNbCTBA C PA3HBIX MO3HUIIUN U (POPMYTHUPOBATH COOTBETCTBYIOIIHE
BBIBO/IBI.

OOpa3zoBaTenpHas TMporpaMMma IOTpykaeT oOydJaromerocs B Cpefdy
(GOpMUPOBAaHUSA W Pa3BUTHs €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IICIIOCTHOMN

HAay4YHOM KapTUHBI MUPA B 3TOM 00IAaCTH.

Ilenarornueckas nejecoo0pasHOCTb MPOrPAMMBI

IIporpamma «bHOKBaHTYM», B TOM 4YHCIIE, HANpaBJI€HA HA pELICHUE
npo(OpUEHTAIMOHHBIX  3a/Jay, o0ecnedrBasl  BO3MOYKHOCTb ~ 3HAKOMCTBA
00yyaroluxcst C COBpEMEHHBIM 000PYIOBAaHUEM M aKTyaJIbHBIMHU TPEOOBaHUSIMU K
npodeccusiM eCTECTBEHHO-HAYYHOUM HAPaBIE€HHOCTH.

IloHuMaHuEe COBPEMEHHBIX TEXHOJOIMH M MPUHLUIIOB €CTECTBEHHO-
HAy4YHOI'O MBIIUICHHUS HEOOXOAMMO ISl pa3BUTUA peOeHka B cdepax Ouoioruw,
HKOJIOTUHU, MEJULHHBI, XUMHUHU, MOTPAHUYHBIX HA CTBHIKE €CTECTBEHHO-HAay4YHOU
HaIIPaBJICHHOCTH HayK.

MeTonoNnorn4eckod  OCHOBOM  INPOTPaMMbl  SIBJISIETCS  CHUCTEMHO-
NEATEIbHOCTHBIA  IMOAXOJ, OPraHMYHO  COYETAIOIMUCA C  Pa3IM4YHbIMU
COBPEMEHHBIMH O0pa30BaTEIbHBIMU TEXHOJIOTHSIMU, TaKUMH KaK pa3BUTHE
MOHATUHHOTO MBIIUICHHUS, UCCJIEIOBATENbCKAST U MPOEKTHAsl JEATEIbHOCTD.
[IpuMeHEeHHE CHCTEMHO-IEITSIPHOCTHOTO ToAXxoja Haubonee d3(PHEKTHBHO

crioco0CcTBYET (hOPMUPOBAHUIO YHUBEPCATBHBIX YUEOHBIX ICUCTBUM.

eab nporpaMmmel
- (opMUpOBaHHME  HaBBIKOB  €CTECTBEHHO-HAy4YHOW  TI'PaMOTHOCTHU
0Oy4Jaronuxcs, MHTETPUPOBAHUE IOHUMAHUSI €CTECTBEHHO-HAYYHBIX, B TOM YHCIIE,

HKOJIOTHYECKUX MPOOJieM, MOMyJsipU3alus HayKH.

3agaum nporpamMmsl



1.

IIO3HAaKOMMUTE C HCTOpHCﬁ BO3HHMKHOBCHHUS U PAa3BUTHUA HAYKHU KaK COMAJIbLHOT'O

HHCTUTYTa B POCCI/II/I;

2. pacimupsTh U yIAayOJisTh 3HAHUS, YMEHHS U HAaBBIKM YYalUXCs MO OWOJIOTHH U

9KOJIOTHH ITOCPCACTBOM OCBOCHUA TEXHOJIOTUH HpO@KTHOﬁ )41 HCCHGHOB&TCHLCKOﬁ

JIeSITEIbHOCTH;

3.

10.

11.

12.

MO3HAKOMHUTH C TEOpUEH U MPaKTUKON pelIeHUs M300peTaTeNIbCKUX 3aaauy
(TPU3);

o0y4aTh MPOCTEHIIINM METOaM J1a00paTOPHBIX UCCIEIOBAHUMN, TPOBEICHUIO
HKCIIEPUMEHTA;

HAyYUTh TOJIb30BATHCS HAYYHO-TIOMYJISIPHOM M CIIPAaBOYHOM JTUTEPATypOu, B
TOM YHCJIC UHTEPHET-UCTOYHUKAMU;

MO3HAKOMUTh C BBICOKOTEXHOJOTUYHBIM OOOPYJOBAaHUEM M MPHUHIIUIIAMU
paboThI C HUM;

MO3HAKOMUTh C TPaBWJIAMM TEXHUKM OE30MacCHOCTH TIpu padore C
BBICOKOTEXHOJIOTHYHBIM 000PY/I0BaHUEM;

c(OpMHPOBATh HABBIK PAOOTHI B KOMAH/IE;

JaTh TPEICTABIICHUE O TEXHUUYECKHX MPOEcCUusix M O0eCrneduTh YCIOBUS
po(hecCHOHATFHOTO CaMOOTIPEICTICHHS;

pa3BuBaTh HaOIIOJATENFHOCTh, BHUMAaHHE, CIOCOOHOCTH YYaIlIMXCS K
CaMOCTOSITEJIbHOMY PELLIEHUIO BO3HUKAIOIIUX MPOOIeM;

oOyuyaTh oOpabaThiBaTh peE3yJbTaThl WCCIEAOBaHUSA, B TOM 4YHUCIE C
ucnoas3oBanuem MKT;

dbopMupoBaTH KOMMYHHUKATHBHBIC HABBIKH.

Anpecat nporpamMmmsli

VYuanuecs B Bo3pacte 10-18 ser , xenaronime 3aHUMAThCS UCCIICIOBAHUSIMU

B 00J1acTH OMOJIOTHH, DKOJIOTHH.

KosmuyecTBo 00y4aomuxcs B rpymnime

- BBOJIHBIN U YI1yOJICHHBIA MOJYJIH — 110 12 4eloBekK;
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- IPOEKTHBIN — 0T 6 10 10 yenoBek.

DopMbI 00y4eHUSA U BUABI 3AaHATHHI

[IporpamMma mpeamosaraeT BEIOOP GOpM 3aHATHIA, TAKMX KakK JTabOpaTOpHbBIS
U TpakTU4Yeckue  paboThl,  CEMUHAphl, MPOBEJACHHE  DKCIICPHMEHTA,
UCCIIeIOBATENbCKas U MPOCKTHAs paboTa, BEIOOP KOTOPBIX 00YCIaBINBAETCSA TEMON
3aHATHUS U (OPMOM €ro MPOBEICHHUS.

[To Tumy opraHu3amuyl B3aMMOJCHUCTBHS IEIAroroB ¢ 0OYUYAIOMIUMHUCS TIPH
peanu3aiyy MporpaMM HCTIOIB3YIOTCS JIMTIHOCTHO-OPUEHTHUPOBAHHBIE TEXHOJIOTHN
oOy4eHHUsl (TEXHOJIOTUH MMPOSKTHOM U UCCIIE0BATENbCKOMN IEATETLHOCTH).

Peanmuzamms MIPOTPaAMMBI Mpeoaraet MCIIOJIb30BaHNE
3I0pOBbEeCOEpEraronMXx  TEXHOJOTUM,  peau3yIOIUXCS  4Yepe3  CO3JaHue
0e30mMacHBIX YCIIOBUW, TaKMX KaK BKJIIOYCHUE B 3aHATHE JHWHAMHYECCKUX Tay3,
NEPUOANYECKAass CMEHA JESATENIbHOCTH OO0YYalolIuXcs, KOHTPOJIb COONIOACHUS
oOyuarorumucst mpaBuil  pabotrel  Ha [IK, co3manue  OraronpusiTHOTO

MCUXOJIOTUYCCKOI'O KJIIMMaTa B I'PYIIIIC.

OTiimunTebHAA 0CO0EHHOCTH NMPOTrPaAMMBbI

IIpencrasnsemas Iporpamma OCHOBaHa Ha "MeTtoanueckom
UHCTpYMEHTapuu ThioTOpa. «buokBantym Tynkut» (PsizanoB U., Anmperok /[1.),
MMEET MOJYJBHYIO CTPYKTYpy H 3aJ0KEHHYK) BO3MOYKHOCTb CETEBOTO

B3aUMOJIEUCTBUSL.

OpFaHI/I3aIII/IOHHO-He)IaFOFI/I‘IeCKI/le yciaoBus

[Ipu peanuzanuu JOMOJHUTEIBHON 00IIC00pa30BaTEIbHON TPOTPaAMMBbI
UCIIONIB3yeTCcsl (opMa, OCHOBAaHHAs HAa MOJYJIBHOM TMPHUHIIUAIIC TIPEICTaBICHUS

coJiep KaHusi 00pa30BaTEIHLHOM MPOTPAMMBI M IOCTPOCHUSI YIEOHOTO IJIaHa.
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[Iporpamma mnpeanonaraeT 3 ypoBHs 0Oy4eHUs: BBOJIHBIN, YIIIyOJIEHHBIN U
NpPOEKTHbIA. KaKIblii M3 ypOBHEH HMMEET 3aKOHYEHHYIO CTPYKTYpy CO CBOUM
HEeJsIMH, 3aJadaMd U OXUJAaeMbIMH pe3yibraramu. OOyyaromuiics HayuHaeT
U3Y4YEHUE MPOrpaMMbl C BBOJHOTO YPOBHS, MOXKET MEPEUTH Ha YrIIyOJIEHHBIN U
Jlajie€ Ha TMPOEKTHBIM, & MOYKET OCTAHOBUTHCS TOJIBKO HA M3YYEHUU BBOJHOIO
ypoBHs. KaxX/1plii U3 ypOBHEHN 3aKaHUMBAECTCS 3aLIATON IMPOEKTA.

Peanuzanus mporpaMmbl MOKET OBITh OCYILIECTBIEHA KaK Ha COOCTBEHHBIX
pecypcax KBAaHTOpHYMa, TaK W IPU MOJJIEPKKE CETEBbIX U HHIYCTPUAIBHBIX
IIAPTHEPOB YEPE3 CETEBOE B3aUMO/ICHICTBUE.

CoBMecTHast AESATENBHOCTh YYaCTHUKOB 00pa3oBaTEIbHOrO Ipolecca
BBICTPAMBACTCA HA MPUHIMUIIAX HMOLUMOHAIBHOM 3HAYUMMOCTH, OTKPBITOCTH,
NEeSATEeILHOCTH, 00PATHOM CBSI3U U CYOBEKTHOCTH 00YUaloIIerocs.

BHyTpu Ka)x10r0 ypoBHS CYIIECTBYET MOAYJILHOE TOCTPOEHUE MTPOTPAMMBI,
BKJIIOYAIOIIIee B c€0s1 HETOCPECTBEHHO MOIYJIb IO HAIIpaBJIEHUIO KBaHTyMa (010),
KpOME TOT0, 00YyYarOIIMMCsI MOXKET OBITh MPEJIOKEHO emI€ 2-3 MOIYJIs UCXOIs U3

BO3MOKHOCTEH opraHnmu3aluu (HIaXMaTBI, TEXHUYECKUI aHFHHI;’ICKI/II\/JI, MaTeMaTI/IKa)

®opma 00y4yeHHMs] - OYHAsS, BO3MOXKHO HCHOJIb30BAaHWE AUCTAHIMOHHBIX
o00pa30oBaTeIbHBIX TEXHOJIOTHI U 3JIEKTPOHHOTO O0y4eHHsI. 3aHATHUS IIPOBOISITCS T10
rpynmnam. [Ipu peanuzanuu nporpaMmMbl, MOTYT ObITh OPraHW30BaHbI U MPOBEICHBI
MacCOBBIE MEpPOMPUATUS JUISI COBMECTHOW JEATEIBbHOCTH OOYyYaloluXxcs |

poauTeNel (3aKOHHBIX IPEACTABUTEIIEH ).

Cpoxk ocBoeHusi 001Iepa3BUBAIOIIEH MPOTPAMMBI OMIPENEIIACTCS B Y4eOHOM
IJIaHe, KOTOPBINH SBISICTCS TMPUJIOKEHUEM M MOXKET OOHOBIATBCS IO Mepe

HEOOXOIUMOCTH.

Ili1anupyembie pe3yabTaThl 0CBOCHUS 00Pa30BaTEJIbHON NPOrPaAMMBI

OOyuaromuecs Hay4daTCs:



- pacro3HaBaTh OHMOJOTMYECKYIO MPOOJEMaTHKy 3a  pealbHBIMHU
CUTYaIMSIMU, IPUMEHsIS 0a30BbIc HAYYHBIC METObI TO3HAHNS,

- IOHUMAaTh aKTYaJbHOCTh HAYYHOTO OOBSICHEHHSI OMOJIOTHUECKUX (PaKTOB,
IIPOIIECCOB, SIBJICHUH, 3aKOHOMEPHOCTEH, MX POJIM B KU3HU OPTraHHU3MOB
1 YEJIOBEKA;

- TPOBOAUTH HAOMIONEHUS 3a JKUBBIMH OOBEKTAMH, COOCTBEHHBIM
OpraHU3MOM; OITUCHIBATH OMOJIOTHYCCKHAE OOBEKTHI, IIPOLIECCHI U SBJICHUS;
- OCO3HAaHHO WCIMOJb30BaTh 3HAHWUS OCHOBHBIX TIPABUJ TOBEACHUS
B IIPHUPOJIC U OCHOB 37]0pOBOr0 00pa3a KU3HU B OpraHu3aIiii COOCTBEHHOIO
IIPOCTPAHCTBA KUZHEACATEILHOCTH U JEATCIbHOCTH,

- BBHIOWpPATH IICJICBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX JEHCTBHSX
U TIOCTYNKax II0 OTHOIIEHWIO K JKUBOM MPUPOAE, 37I0POBBIO CBOEMY
1 OKPY KaIOIIINX;

- aHAJIM3WPOBATH W OIICHUBATH IIEJICBHIC M CMBICJIOBBIC YCTAHOBKHA B CBOMIX
JNEUCTBUSAX M IOCTYNKaxX II0  OTHOIICHHWIO K 3JIOPOBBIO  CBOEMY
U OKPYKAIOIIWX, TOCICACTBUS BIUSHUS (PAKTOpPOB pPUCKA HA 3JI0POBBE
YyeJIOBEKa;

- PacKpBIBaTh HA MPpUMEPax PO OMOIOTHH B (POPMUPOBAHUN COBPEMEHHOMN
HAay4YHOW KapTHUHBI MUPA U B MMPAKTHUYECKOU JEATECTLHOCTH JIFOICH;

- YCTaHABJIMBATh B3aMMOCBS3b IIPHUPOIHBIX SBIICHHI;

- TIOHMMaTh CMBIC], Pa3JIndaTh W OIHCHIBATH CHUCTEMHYIO CBSI3b MEXIY
OCHOBOTIOJIATAIOIIIMMH OHOJIOTHYSCKUMHU TTOHATUSIMHU: KJIETKA, OPTaHH3M,
BUJI, DKOCHCTEMa, Orocdepa;

- HCIOJb30BaTh OCHOBHBIC METOJBI HAYYHOTO TIO3HAHUS B YUEOHBIX
OMOJIOTHYCCKHUX HCCIICIOBAHMAX, IIPOBOIUTH SKCIICPUMCHTEHI;

- OOBSACHATH  pe3yJbTaThl  AKCIICPUMEHTOB, aHAJIU3HPOBATh WX,
bopMyIMpOBaThH BHIBOJIHI;

- (hopMyITUPOBAThH TUTIOTE3bI HA OCHOBAHUHU TIPEIJIOKEHHON OMOJIOTHYECKOMN

uH(pOpMAaIUU U TIpeUIaraTh BAPUAHThI MPOBEPKU THUIIOTE3;



- CpaBHHMBaATh OWOJIOTMYECKHE OOBEKTHI MEXKAYy CO0OW MO 3aJaHHBIM
KPUTEPHSM, JIeTIaTh BHIBOABI M YMO3aKIIOUCHHS HA OCHOBE CPaBHCHHSI,
- 000CHOBBIBaTh €IUWHCTBO JKUBOW M HEXKMBOW MPHUPOABI, POJCTBO JKHBBIX
OpPTraHM3MOB, B3aMMOCBSI3U OPTAaHU3MOB U OKPYIKAIOIIEH cpeabl Ha OCHOBE
OMOJOTHYECKUX TEOPHIA;
- OmpeAeNsiATh MOJENb HKOJOTMYECKH TMPAaBWIBHOTO  TMOBEACHUS
B OKpY’KaroIei cpene;
- MIPEACTaBIATh OMONIOTHUECKYI0 HH(GOPMAIIMIO B BUJE TEKCTa, TAOJIHUIIBI,
rpaduka, AuarpaMMbl U JIeiaTh BBIBOJBI HA OCHOBAHHMH IPEACTABICHHBIX
JTaHHBIX.

OOyyaromuecs MmoJrydat BO3MOKHOCTh HAYUUTHCS
- pa3iMyaTh €CTECTBEHHBIE MPOLIECCHl HA Pa3HBIX YPOBHIX OpraHU3aIluu
KUBOM TIPHUPOJBI OT TPOIECCOB, MPOUCXOMSIIMX IOJ BO3ACHCTBHEM
AHTPOMOTEeHHOT0 (haKTOpPa;
- TOHUMAaTh 3Ha4YeHHe ((YHKIHMH) DKOJOTHUECKHX TPYII OPraHu3MOB
B CTPYKTYp€ COOOIIECTB ¥ YKOCUCTEM;
- IGMOHCTPUPOBATH MOHUMAHUE KPYTOBOPOTA BEIIECTB M 3HAYCHHE KUBOTO
BEIIECTBA B KPYTOBOPOTE BEIIECTB; COCTABIISITh CXEMbI TIEPEHOCA BEIIECTB
¥ DHEPTHH B SKOCUCTEME U B aHTPOIMOIKOCUCTEME (LIETTH TUTAHNUSA);
- BBIIBJISATH MOpPQOJOTUYECKHE, (PU3UOJIOTHYECKUE, TMOBEACHYECKUE
a/lanTalid OpPTaHU3MOB K Cpelie OOMTaHUS W JEHCTBUIO IKOJIOTUYECKUX
(bakTOpoB;
- OmpeAeNsiTh  MOJENb HKOJOIMYECKH MPaBWIBHOTO  IMOBEACHUS
B OKpPYKAIOIICH Cpefie; OIEHUBATh PE3yJIbTAThl B3aMMOICHCTBHSI YeIOBEKA
U OKpY’XKalolleil cpelbl, MPOTHO3UPOBATH BO3MOXKHBIE MOCIEACTBUS
JESTEIbHOCTH YeJIOBeKa IS CYIIECTBOBAHUS OTACIBHBIX OMOIOTUYECKUX

00BEKTOB U LIENBIX TPUPOIHBIX COOOIIECTB;



- MOHMMAaTh, OMHUCHIBATh U MPUMEHSITh Ha MPAKTHUKE B3aUMOCBS3b MEXIY
€CTECTBEHHBIMHU HayKaMU — OMOJIOTHEN, (DU3UKON, XMMHEH; YyCTaHABIUBATh
B3aUMOCBSI3b IPUPOIHBIX SIBJICHUM.
VY ydamuxcs B mpouecce 00ydeHus: GOpMHUPYIOTCS YHUBEPCATbHbBIC
y4eOHbIE 1eUCTBUS:
JInyHOCTHBIE

- OCO3HaHME CBOEH COMPUYACTHOCTUM K >KU3HM CTpaHbl uepe3 H3yUYCHHE
HKOJIOTHYECKUX MpOOJEM U OKpYyKarolleil cpeabl POJHOr0 Tropoja U €ro
OKPECTHOCTEWN;

- YBOXKUTEIBHOE OTHOIIEHHE K MTHOMY MHEHHUIO, TPAMOTHO BECTHU AUCKYCCHIO;

- YCTaHOBKA Ha OE€30IAaCHBIN, 3T0POBBIA 00pa3 KU3HU, OEPEKHOE OTHOIICHUE K
MaTepHaIbHBIM U JYXOBHBIM IICHHOCTSIM.

PerynsatuBHbie

- YMEHHE MOCTaBUTh YYEOHYIO 33Jlayy Ha OCHOBE COOTHECEHHs TOTO, UTO Y¥Ke
U3BECTHO U YCBOEHO U TOT0, UTO €III€ HE U3BECTHO;

- CIOCOOHOCTh TUIAHUPOBATh, KOHTPOJIMPOBATH U OLIEHUBATh CBOM JEHCTBUA,
BHOCUTh HEOOXOJUMBIE JIOTIOJIHEHUSI U KOPPEKTUBHI B TUIAH B COOTBETCTBUU C
IIOCTAaBJICHHOW 3aJayedl M YCIOBHSAMHM €€ pealn3alud Uil TOJIy4YEHUs
HE0OXOAMMOr0 pe3yibTaTa MNPy BBIITOJIHEHUH UCCIEA0BaHMS;

- (opmupoBaHHEe yMEHHUsS TOHHMAaTh TMPUYUHBI yCIeXa/Heycrexa y4dyeOHOU
NEeATEIbHOCTH U CIIOCOOHOCTH KOHCTPYKTHMBHO JE€WCTBOBATh JaXX€ B CUTYyalUsIX
Heycrexa.

ITo3HnaBaTenbHbIE

- CaMOCTOSITEIBHOE BbIJENEHHE U (DOPMYJIMPOBAHUE LENIH U 3aa4d yueOHOM
NEeATEIbHOCTH, IIOMCKA CPECTB €€ OCYIIECTBICHHUS;

- MOCTaHOBKa M (OPMYJIMPOBAHHME IMPOOJIEMBI, CAMOCTOSATEIBLHOE CO3/IaHHE
QITOPUTMOB JIESITEIBHOCTU TMPHU PEIICHUH MPOoOJIeM TBOPYECKOIO0 M TMOUCKOBOTO

XapaKkTepa,



- TOMCK HEOOXOoAuMOW WH(GOpPMAIMU C NMPUMEHEHHEM pAa3JIHYHbIX METO/IOB
MH(OPMAIMOHHOTO MOUCKA, B TOM YHCJIE€ C TOMOIIbIO KOMIIBIOTEPHBIX CPEJCTB;

- BJQJICHUE JIOTUYECKUMHU OIepanuusMu (aHaiau3, CHUHTE3, CpaBHEHHUE,
kiaccudukanus, o06001IeHe, BbIIBUKEHUE TUIOTE3, YCTAHOBJICHUE aHAJIOTUN U
T.J.).

KommyHukaTuBHBIE

- IUIAaHUPOBaHUE Y4EOHOTO COTPYJIHUYECTBA C IENaroraMd M CBEPCTHUKAMH:
oTmpejieNieHue 1eir, GyHKIUNA YIaCTHUKOB, CTIOCOOOB B3aUMOJICHCTBUS;

- YMEHHUE C JIOCTAaTOYHOHI MOJHOTOW M TOYHOCTHIO BBIPAXaTh CBOM MBICIH B
COOTBETCTBMM C 3aJayaMd W  YCJIOBUSIMM KOMMYHHUKAllUH;  BJaJCHUE
MOHOJIOTHYECKOW U JUATOTMYECKON (popMaMu peyH.

Soft skills:
- KOMMYHHMKa0O€IbHOCTh, OPTraHM30BAaHHOCTh, YMEHHUE pabOTaTh B
KOMaHjie, MyHKTYaJIbHOCTb, KPUTHYECKOE MBIIIJICHHE,
KpPEaTUBHOCTh, THOKOCTD, APYKEITIOOHOCTD, JTUICPCKUE KaUeCTRa.
Hard skills:
- MOCTAHOBKA OIBITOB M KCIEPUMEHTOB B 00JIACTH OMOJIOTUU U
AKOJIOTHH;
- CO3/laHrEe OMOJIOTUYECKUX MOJIeNIel, MaKETOB;
-  HaBBIKM pabOTBl Ha  OHMOJOTHMYECKOM  J1abopaTOpHOM
000pyI0BaHUMY;

- aHaJIM3 U CUHTE3 UHPOPMAIINH 110 TEME TTPOEKTAa.

Pabota mnpoexkTHOM Tpynmbel MNPOBOAUTCA IO PAa3HbIM HAMPABICHUAM
MCCIICIOBAHUN C YYETOM MHTEPECOB yUaIIuXCsl.
Pesxxum 3aHATHH
[Ipo10KATENBHOCTE OAHOTO 3aHATUSA — 45 MUHYT. KonnuecTBO 3aHATHI B
JI€Hb, HEJICIIIO OMpPEAEAEeTCS B COOTBETCTBUU C yUYE€OHBIM IIAHOM, KaJ€HAapHbBIM

rpadukom .



DopmMbI aTTECTALMH
IIpomesxkyTouHasi aTTecTANMS] BBINOJHEHUS TPOTpaMMbl U CTEIEHU
YCBOEHHS MaTepuasa IPOU3BOJUTCS C MOMOIIBIO BBITTOJHEHUS KEHCOB.
HToroBoii aTrecramueii sBisieTcss pa3padoTKa U 3allUTa MPOCKTa B BHUJIC
y4acTHusl B BHyTPUTPYIIIOBBIX BBICTaBKaX, KOHKypCaX, MPe3eHTaLHIX.
Cucrembl OLEHKH  pe3yJbTAaTOB  OCBOEHHSI 00pa30BaTe/bHOI

NPOrpamMMmblI
OcBoeHue mporpaMmsbl Ha KaKJI0M YPOBHE 3aBEPILIAETCS 3aIIUTON MPOEKTOB.

Kpurepuu oueHky ny0JIMYHON NPEe3CHTALMM IIPOCKTA:

1 AKTyaJIbHOCTh ¥ 3HAUUMOCTh IpoekTa (o1 0 70 5 6anios).

2 CooTBeTcTBUE pe3ybTara nocrapieHHoi nenu (0-5 6anos).

3 YpoBeHb 3aBepilieHHOCTH npoekTa (0-5 6aoB).

4. YpoBeHb CaMOCTOATENLHOCTH MPHU BBINTOJIHEHHH padoThl (0-3 Oarua).

5 KauectBo mpesenTtanuu mpoekta (odhopmiienue, nuzaiin) (0-3 6anmna).

6 KauecTBo 3amuThl mpoekTa (YCTHOE BBICTYIUIEHHE) U yYacTHE KaXJIOTO B
zamute (0-3 Gamna).

1. YMeHue oTBeuaTh Ha BOIPOCHI M OTCTAauBaTh CBOIO TOUKY 3peHus (0-3 Oana).
8. AHamu3 Hay4YHBIX U WHKEHEPHBIX UCTOYHUKOB, KOHKYPEHTHBIX TOJIX0JIOB K
aHaJOTMYHOM Win Onm3koi 3amaye (0-3 Gamra).

VY4yeHukaMm, yCHEIIHO 3allUTUBIIMM NpoeKT OoT 20 OamioB W BBIIIE,
nocetuBIUM 70% 3aHATUI MO IpOrpaMMe PEKOMEHIYETCS MPOIOJKUTE O0yUeHue
Ha CIIEAYIOIIEM YpOBHE. YUeHHKaM, HAOPABIIKUM IO pe3yJibTaTaM 3allUuThl IPOEKTa
MeHee 20 OamioB, a Takxke moceTHBIIMM MeHee 70% 3aHATHIl MO Mporpamme
peKoMeHyeTcss  BhIOpaTb ~ OOyuyeHHMe 1O  JIpyrod  JOMOJHUTEIbHOU

obmepasBuBatoied nporpamme AT «KBantopuym».

MeTtoauyeckoe odecnedeHne peajan3anuu MPorpaMMbl

10



MCTOI[BI, HCIIOJIB3YCMBIC IICAArorom:

- ACMOHCTpauA HArJi1IIHOTO MaTcpualia,

- NI3YYCHHUC NCTOYHHUKOB,

- MO3TOBOM IITYPM;

- ICCIICNOBATEIILCKUUA METO

- KEHC-METO/I;
- IPOEKTHAS JCATEIbHOCTD;

- HY6JII/I‘IHOC BBICTYIIJICHUC.

HpI/IeMLI AKTHUBH3allMd HHTEpPECA K IPEAMETHOMY COACPKAHUIO

- @acunuranus

- Monepanus

- [loBbIlIEHNE YMTIATUYECKOTO BOCIIPUSATHSI OMOOOBEKTOB

- Ucnnonp3oBaHue IIPOBOKATHUBHBIX MCTOJOB B TCOPHUHN O6y‘{eHI/I$I )51

TBOPYECTBE
- [IpoGnemaruzanus

- CxemaTtu3anus

YueOHBIN JIAH

Ha3zBanue monyiis

KomuyecTBO 4acoB B
HEJIEITIO

KomnnuecTBO 4acoB Bcero

buo

4

136

HUtoro

136

Conep:xanue

buoxkBantym

Paszgea 1. 3nakoMcTBO ¢ J1adDopaTopueii.

TeopeTnueckast 4acThb.
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[IpaBuna nosenenus: B nabopatopun buoksantym. [IpaBuna paboTs

¢ xuMmpeaktuBamu. [IpaBuia paboThl ¢ 1a0OpPaTOPHBIM OO0OPYAOBAHHEM:

MHUKPOCKOIIAMH, AHAITUTUICCKUMHU BCCaMMU.

o~ WD E

[IpakTH4YeCcKas 4acTkb.

Komangoo6pazoBanue.

YcTpolicTBO CBETOBOTO MUKpOcKoma. [TpaBuna paboTsl ¢ MUKPOCKOIOM.
Otanbel NPUTOTOBIEHUS BpPEMEHHOro mpenapara. lIpuroroBieHue
IpenapaToB: KOKULbI JIyKa, JTUCTa 3JI0/I€U, KOXKYpbl OaHaHa

Paznen 2. Ctpoenue Jmcra.

TeopeTryeckas 4acTh:

CrpoeHne InHCTa, JIUCTBSA TNPOCTBIE U CIIOXKHBIE, YEPEIIKOBBIE U
cugauue.  Tumbl  JKWIKOBaHWA — JIMCTOBOM  IUIACTUHKU.  THIbI
JMCTOpacnoyNoKeHus. BHyTpennee ctpoenue nucta. CBa3b CTPOCHUS JIUCTA
C BhINOJIHAEMOU QyHkued. CTpoeHHEe yCTBUYHOIO anmnapara, IpUHIUI €ro
paboTHI.

IIpakTHyeckast 4acThb.

N3ydyeHne BHEUIHETO CTPOCHUS JINCTHEB PA3JIMYHBIX PACTCHUM.
[IpuroroBnenue npenapara NONEPEYHOrO CPe3a JIUCTA.
CpaBHUTENBHOE NU3YYEHNE TUMIOB YCTBUYHBIX allapaToB.
[IpurorosiieHue npenapara KOKHULbI JIUCTA.

> KOXKHUIIBI BEPXHEH M HIDKHEH

N3ydenune KoiauM4ecTBa yCThbUIl B 1 MM
ITIOBEPXHOCTEM JIUCTA.
Pazgen 3. ®yHKUMH JUCTA.

Teopernueckast 4acThb.

OyHkuu ucta: (POTOCHMHTE3, bIXaHWE, TpPAHCIUpAIUsi. Y4acTue
XJIOPOIJIACTOB B Ipolecce (PoTocuHTe3a. YCIOBUS, HEOOXOIUMBIC IS
npoTekaHuss ¢GoTocuHTe3a. BelmecTBa, IMOTIIONIAEMBIC W BBIACISACMBIC
pacTeHHWEM TpH  JbIXaHWH. 3HadeHwe apixaHus.  CTpyKTyphl,

YYaCTBYIOIIKME B TPAHCHIUPALIUU. 3HAYEHNE TPAHCITUPALIUY.



[IpakTH4YecKas 4acTkb.

JlokazaTenbcTBO 00pa30BaHMs Kpaxmalia B XJIOpOIIacTax
Jloka3aTeabCcTBO BBIACICHHS KHCIOPOa B Iporiecce (OTOCHHTE3a

I[OK&S&TCHBCTBO 06p8,30BaHH51 KpaxMalia B JIUCTBAX Ha CBCTY

> w e

I[OKaSaTCJ'IBCTBO HGO6XOI[I/IMOCTI/I YIJICKUCIIOTO Tasa JId O6paBOBaHI/I51

Kpaxmaia

o1

Jloka3aTenbCTBO UCTIAPEHUS BOJIbI JIUCTHSIMU
6. Buxtopuna: «CtpoeHue auctay

7. Bukropuna: « DyHKIIUH JTUCTa»

Paznen 4. Ctpoenne u pyHKuum mooera.

TeopeTnyeckas 4acThb.

Buemnee crpoenwe moOera: y3en, MeEXIOy3JiMe, Na3yliHas IouKa,
BEpXYIIEYHasl IOYKa, Ma3yxa JMCTa. THUIbl JUCTOPACIOJIOKEHUS: OYEPETHOE,
CYNIPOTHBHOE, MyTOBYaToe. THUIBl BETBIECHUA MOOETOB: TUXOTOMHYECKOE,
CUMIIOIMAJIBHOE, MOHOIOJUANbHOE, JoKHOAUXoToMu4eckoe. dopma mnoodera:
MPSIMOCTOSTYMM, MPHUIIOIHUMAIONIUICS, BBIOIIANCS, LETUISIIOIIUNACS, CTEIFOIINNCS,
O3y YUH.

Pacnonoxxenne u 3Hauenwe mnouek mnoOera. Crtpoenue mnoyek. Ilouku
OTKPBITBIE, 3aKPBIThIE. BereTaTuBHbIE, TEHEPATUBHBIE M CMEILIAHHBIE TIOYKH.

Buytpennee crpoenue crebns. Kopa, xkamOuii, npeBecuHa, cepJlLIEBHHA.
Oynkiuu nobdera. Pacmomnoskenre cocynoB u CUTOBUAHBIX TpyOok. Kitaccudukanus
100€roB IO CTENEHU OJPEBECHEHNUS, IO HAIIPABJICHUIO POCTA.

Bunousmenenuss moOeroB: ycbl, KOJIOYKH, KOYaH, KJIaJO0AWH, pO3eTKa,
KayJeKC, CTOJIOH, KITyO€Hb, JIyKOBUIIA

IIpakTHyeckas 4acThb.

1. V3ydeHue BHEIIHETO CTPOSHUS TOOETOB OT/IEIBHBIX PACTCHUIA
2. V3ydyeHue TUTIOB BETBIICHUS TOOETOB

3. Uzyuenue GpopmMbl MOOETOB OTJEIBHBIX BUIOB PACTEHUN

13
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4. W3yuyeHue cTpOEHUs OYEK

5. H3ydyeHue BHYTPEHHETO CTPOEHMsI CTEOJsl ABYJOJBHOTO PACTEHUS Ha
MIOCTOSTHHOM TIperapare

6. M3ydyeHne BHYTPEHHETO CTPOCHHUs CTEOJsS OJHOJOJIBHOTO PACTEHUS Ha
MIOCTOSTHHOM TIperapare

7. V3rotoBneHne BPEMEHHOTO Ipernapara MOMEpeyHOro cpesa mobdera u
OIKCaHUE €r0 CTPOCHHUS

8. IlocraHoBka ombITa MO M3YYEHHUIO TPAHCIOPTa BOABI M MHUHEPAIbHBIX
BEIIIECTB 110 CTEOIIIO

9. AHanu3 pe3ynbTaToB ombiTa. lIpUroroBieHwe MPOAOIBHOTO U
MIOTIEPEYHOTO CPE30B MOOETa OMBITHOTO PACTEHUS

10.ITocTaHOBKa OIbITA 10 U3YyYEHUIO HAIPaBJIEHUS pocTa rmoodera

11.YyacTtue nobera B BEreTaTUBHOM pa3MHOXeHUU. [locTaHOBKa ombITa

12.V13y4enne BUAOU3MEHEHNU TTOOErOB

13.BuxTtopuna o teme: «Iloo6er»

Pa3nen 5. Ctpoenne n pyHKIIUM KOPHS.

TeopeTnueckas 4acThb.

Kopens, ero ¢ynkimu. Bumasl KopHeW: TJIaBHBINA, MPUIATOYHBIMN,
O0oxoBbIe. THIIBI KOPHEBBIX CUCTEM. 30HBI KOpHs. MuTo3. Bugonsmenenus
KOpDHEM: KOpHEIUIOAbl, KOPHEKIYOHU, KOPHU-TIPULCTIKH, bIXaTeIbHBIC
KOPHH, BO3IYIIIHbIE KOPHU, KOPHU-TIOJATIOPKH.

IIpakTHyeckast 4acThb.

1. BeiOop 1 mocTaHOBKA pacTeHUH Ha MPOpaIIUBaHUE KOPHEBBIX CHCTEM

2. OnbIT: U3y4YeHUE HAPaBIECHUS pOCTa KOPHEH

3. Pa3zBuTHEe MOUKOBATON M CTEP)KHEBOM KOPHEBBIX CUCTEM Ha MPOPOCTKaX
CEeMsIH 3J1aKOBBIX U 0aX4YeBbIX KYJIbTYp

4. AHanu3 NOJyYEHHBIX Pe3yJIbTaTOB

5. M3y4yeHue 30H KOpHS
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6. N3yuenue npenapaTta koHunka KopHs. [lojcuer konudecTBa JesIuxcs
KJIETOK.

7. 3yuenune BUAOU3MEHEHU KOPHEH: KOPHETI01a MOPKOBH, KOPHEKITY OHS
TE€OPTUHBI, BO3IYIIHBIX KOPHEN MOHCTEPBHI.

8. Buxtopuna o teme: «KopeHb»

Pa3nen 6. Ctpoenne n pyHKIUM LBETKA.

TeopeTnueckas 4acThb.

Ctpoenue 1petka. OKOJIOIBETHUK ABOMHOM, MPOCTOM, TOJIBINA I[BETOK.
CpoCTHOJIENECTHOM W Pa3JeiIbHOJICTIECTHOM BEHUYUK. PenpoayKTHBHBIC
YacTW UBETKA: TBHIUMHKA U mecTuk. Kraccudukamuss 1BETKOB: IO
KOJIMYECTBY OCEH CUMMETPHHM, [0 HAJIUYUIO TECTUKOB W THIYMHOK.
®opmyna nsertka. [unarpamma upetka. [IpaBuna cocraBinenus. ConseTus
MPOCThI€ (KUCTh, KOJIOC, IIUTOK, TOJOBKA, KOP3WHKA, MOYATOK, KOJOC) U
CJIOKHBIC (METEJIKa, CJIOKHBIM KOJIOC, CIIOKHBIN 30HTHUK). buosorndeckuii
CMBICJI COIIBETHIA.

IIpakTHyeckas 4acTe.

N3yuyeHne IBETKOB OTAEIIbHBIX PACTEHUI.
Cocrapnenue (opMyJ1 IBETKOB OTACIbHBIX PACTEHUM.
PacmudpoBka quarpamMm BETKOB
Buxkropuna: «IIpocTeie couBeTusd»
Bukropuna: «CloxHbIE COILIBETUSD)
Bukropuna Ha temy «l{BeTOK».
Paszjnen 7. Ctpoenue u (pyHKIIMU CEMEHHU M TLUI0JA.

TeopeTnyueckast 4acThb.

CtpoeHue ceMeHM OAHOAOJIbHBIX pacteHuid. CTpoeHue CeMeHU
JBYJIOJIbHBIX pacTCHUHN. Y CJIIOBHS, HEOOXOAUMBIE ISl MPOPACTaHUS CEMSIH.
Crpoenue miona. Kimaccudukanus miomos.

IIpakTHyeckas 4acTb.
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> W nhpoe

o1

8.
9.

N3yuyenue cTpoeHus: CEMEHH OAHOI0JIBHBIX PACTEHUH.

M3yuyeHue CTpoeHus: CEMEHHU JBYAOJIBHBIX PACTCHUM.

3amava: «4YTo BUAMUT ceMs?»

OmnbIT, MOKa3bIBAIOIIMNA HEOOXOAMMOCTh HAIWYMs BOABI M BO3AyXa MJis
IPOpacCTaHUsl CEMSIH

AHanu3 MoJIy4YEeHHbIX PE3yIbTaTOB

W3yuyeHue BIMSAHUSA TEMIEPATypbl Ha CKOPOCTh IIPOpPAcTaHUsl CEMSH
OTJEJIbHBIX PACTECHUM.

CpaBHUTENBHBIN aHAJIN3 OJYYEHHBIX PE3YIbTAaTOB

W3yuyeHue BIUSAHUSA CBETA HA IPOPACTAHNE CEMSH OTACIIbHBIX PACTEHUN.

CpaBHUTENBHBIN aHAJIN3 MOJyYEHHBIX PE3YJIbTATOB

10.N3ydeHue m10/10B OTACIBHBIX PACTCHHI

11.CpaBHHTENBHOE U3YUYEHHE COYHBIX TUIOO0B

12.CpaBHHTENBHOE U3YYCHHUE CYXHUX IIJIOJI0B

13.3anayva: «IIpuKatoUeHus CEMSHY

14.BuktoprHa Ha Temy «Cems U TUIoI»

Pazgea 8. Kinnaccupukanusi pacrenui

TeopeTnueckas 4acThb.

OcCHOBHBIC TNPHUHIUIBI KJIacCH(PUKAIIUA PACTEHUM. IBOJIOIMOHHOE
npeBo pacteHuil. CHCTEMAaTHYECKUE €IWHULIBL: BHUI, POA, CEMEHCTBO,
OPSIIOK, Kjacc, oTaels, napcrBo. OOmas XapaKTepHCTHKAa BOJIOPOCIICH.
O6mras XapaKTepUCTHUKA MXOB. Oo6muras XapaKTepUCTHKA
NanopoTHUKOOOpa3HbIX. BeiMmepiine nanopoTHukooOpasuble. OoO1mas
XapakTepucThka rojoceMeHHbIX. CemeiictBo KpecronperHoie. CeMeicTBoO
Pozousernrie. CemeiictBo IlacnenoBnie. CemerictBo boboBeie. CeMelcTBO
Cnoxnonsetaele. Cemericteo  Jluneitaple. CeMelicTBO  371aKOBBIE.
O06o001IeHNe 3HaHUH O IIBETKOBBIX PACTEHUSX U CPaBHEHHE MX KJIACCOB.

IIpakTHyeckas 4acTb.
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[IpopaboTka OCHOBHBIX MOHATUNA B BUJI€ TECTOB, peOyCOB
N3ydenne BOAOPOCHEN IO MUKPOCKOIIOM.

N3ydenue cTpoeHus Mxa.

Pa3Ho00pa3ue ronoceMeHHbIX.

N3ydyeHne 0OCHOBHBIX IPEACTAaBUTENIECH ceMericTBa KpecTorBeTHbIe
N3y4yeHne 0OCHOBHBIX IPEACTABUTEIIEH ceMencTBa PO301IBETHBIE
N3yueHne 0OCHOBHBIX MPEACTaBUTENIEH ceMencTBa lacneHoBbie

N3yueHne 0OCHOBHBIX MpeAcTaBUTENEH cemeiicTBa boOoBbIe

© ©o N o 0k~ WD PRE

M3yueHue OCHOBHBIX NpeacTaBuTeneil cemeincTa ClI0KHOLBETHBIE
10.M3yueHue OCHOBHBIX MpejcTaBUTENeH cemeiicTBa JInelinbie
11.M3y4yeHue OCHOBHBIX MPEJCTaBUTENEH ceMeiicTBa 311aKOBbIE

12.BuxTtopuHa: «Knaccuduxaius pacTeHUI»

Pa3nen 9. [IpoekTHasi 1eATEIbHOCTD.
1. BbiGop TeMbI HcclieIOBaHUS
O06ocHOBaHME aKTYaJIbHOCTH MCCIIEIOBAHUS
N3yueHnne ananoron
Onpenenenue uenu, 3aaad. PopmMyJIMPOBAHUE TUIIOTE3BI.
CocragieHnue miaHa padoThl
Onpenenenre MaTepualioB, METOJIOB U METOJIUK MCCIIEAOBAHUS
[IpoBenenue uccienoBaHus

COop nepBUYHOIO MaTepuaia

© © N o a k~ w DN

N3yuenune TeopeTHyecKoro Matepuaa mo oObeKTy UCCIICTOBAHUS
10.M3yueHune TeOpeTUIECKOTO MaTepurara 1o mpeaMeTy UCCIeI0BaHMS
11.M3yueHune TeOpeTUIECKOro MaTepuasa 1o yCJIOBHUSIM UCCICIOBAHMS
12.060011eH1e TOJTyYCHHBIX TEOPETHIECKUX CBEICHHIMA
13.Hanucanue 0630pa TuTepatyphbl

14. Ananu3 noiy4eHHbIX Pe3yJIbTaTOB COOCTBEHHOI'O UCCIIEJOBAHUS



15.IToctpoenue Tabnun, rpaduKoB, AWArpaMMm IO pe3yjabTaTaM

HCCJIEIOBAHUSA
16.00600611eH1e TOTyYEeHHBIX Pe3yIbTaTOB
17.Hamucanue 3aKIr0uYeHus

18.DdopmynupoBaHue BHIBOJOB

19.0mnpenenenne nMepcneKTUB TATLHEHITIETO UCCIICTOBAHMUS

ZO.HOILFOTOBKa IMPC3CHTAIUH BBICTYIIJICHUA

21.0¢opmieHme cnaiiioB Ipe3eHTaluy BEICTYIUICHUS

22.HanucaHue TeKCTa BBICTYILICHUS
23.1Ipem3amniura

24.3ammuTa mpoeKTa

Y4eOHO-TeMaTHYeCcKoe MJIAHNPOBAHNE

Ne Koun4ecTBo
n/u Tema: 4acoB
Pa3znen 1. 3nakomcTBO ¢ J1aboparopueit Teop | Ilpakr
1 [IpaBuia noBeaeHus B 1abopaTopun buokBaHTyMm. 1
2. KomannooOpazoBanue. 1
3. [IpakTueckoe  3aHSATHE:  YCTPOHMCTBO  CBETOBOIO 1
MuKpockona. ITpaBusia paboThl ¢ MUKPOCKOTIOM.
OTtanbkl  OPUTOTOBJIEHUS  BPEMEHHOrO  Ipernapara. 1
4. [IpuroToBneHue mnpemnapaTroB: KOXHIIBI JyKa, JIHCTA
AJI0JIEU, KOXKYPhI OaHaHa
Pa3zpnesa 2. CTpoenue Jncra
CrpoeHne 1nmcTa, JIMCTBA TMPOCTBIE U  CIIOXKHBIE, 1
5. YEpENIKOBbIC U cUAsSYUe. THUIMBI KUITKOBAHUS JTUCTOBOM
JIaCTUHKHU. TUIIBI IMCTOPACIIONIOKEHHSL.
5 N3yyeHne BHEUIHETO CTPOCHUS JIMCTHEB Pa3IUYHBIX 1
' pacTCHHIA.
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BuyTtpennee crpoenue aucta. CBsi3b CTPOEHHUS JIUCTA C

s BBITIOJTHSIEMOU (DYHKITHEH.

8. [IpuroroBieHue npernapaTa NOMEPEeyHOro cpe3a JIUCTA.

Q. CrtpoeHue yCTbUYHOTO annapara, IpUHIMUI €ro paboThI.

10. | [IpuroroBieHue npenapaTa KOXKHUIIbI JUCTA.

11 3y4eHne KOIMYECTBA YCTHHIL B 1 MM? KOXKHUIIBI BEPXHEH
" | ¥ HIKHEH MOBEPXHOCTEH JIHCTa

Paznen 3. @yHKI UM JUCTA

12. | ®dynkuuy nucrta: GOTOCUHTES, IbIXaHUE, TPAHCTIHPAIUS

13. | JokazarenbcTBO 00pa30BaHUs KpaxMaia B XJIOPOILIacTax

14 JlokazaTenbCTBO BBIIEIEHUSI KHUCIOpOAa B IMpolecce
" | boTocuHTeE3A.

15 JlokazaTenbcTBO 00pa3oBaHMs Kpaxmaja B JIUCThbSIX Ha
" | cBery.

16 JlokazatrenbCcTBO HEOOXOAMMOCTH YTIIEKHCIIOTO ra3a s
" | oOpa3oBaHHUs KpaxMmaiia.

17. | JlokazarenbCTBO UCHIAPEHUS BOBI JINCTHSIMHU.

18. | Bukropuna: «CTpoeHHe TUCTa»

19. | Buktopuna: « OyHKIIUN JTUCTa»

Paznen 4. Ctpoenue u pyHkunu nodera

20. | Buemnee crpoenue nodera. TUIBI JIMCTOPACTIONOKEHHUS.

21 W3ydyeHne BHEIIHETO CTPOCHHSI MOOEroB OTIENIBbHBIX
" | pacreHuii

22. | Turbl BeTBIEHUS TOOETOB

23. | 3yueHue TUIIOB BETBIICHUS [TOOETOB

24. | ®opma nmoberos

25. | zyuenue GpopMbl MOOETOB OTNICIBbHBIX BUJIOB PACTEHUIM

26 Pacnonoxxenne u 3HadeHwe mnoyek mnobdera. CtpoeHue
" | mouek

27. | I3ydyeHue CTpOCHHS MOYEK
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Buytpennee ctpoenne crtebms.  Kopa, kambwmii,

28.
ApE€BECHUHA, CCPALICBUHA.
29 N3yueHnne BHYTPEHHErO CTPOEHUS CTEOJIA ABYIOIBHOTO
" | pacTeHusI Ha MOCTOSIHHOM TIperapare
30 N3ydeHne BHyTPEHHETrO CTPOCHHS CTE€0IISI OAHOAOIBHOTO
" | pacTeHHUs Ha TIOCTOSTHHOM ITpernapare
31 N3rotoBiieHre BpPEMEHHOTO IIpEenapara MONEPEYHOTrO
" | cpe3a mobera U onKMcaHue ero CTPOCHHUS
32. | ®yukuuu nmobdera
33 ITocTaHOBKa OIBITA MO M3YYEHHUIO TPAHCIIOPTa BOABI U
" | MHHEpAJIBHBIX BEIIECTB MO CTEOJIO
AHanu3  pe3yJIbTaToB OMbITA. [Ipurorosnenue
34. | IpOAOJLHOTO M TIOMEPEYHOTO CPE30B MOOETa OIMBITHOTO
pacTeHusl.
35 Knaccudukanus nod6eroB no cTerneHu oApeBeCHEHUs, 110
' | HAmpaBIICHHIO POCTA.
36 [locTaHoBKa ombITa MO M3YYEHHUIO HANpPABICHHUS POCTA
" | mobera
37 VYyactue mnobera B BEreTaTMBHOM Pa3MHOKEHHH.
" | [TocTaHoBKA OIBITA.
38. | Bugousmenenus moberon
39. | M3ydeHne BUIOM3MEHEHHI TOOETOB
40. | Buktopuna no teme: «I[lober» 1 paynn
41. | Buktopuna no teme: «Iloder» 2 payHn
Pasznen S. Ctpoenue v pyHKIMU KOPHA
42 Kopensb, ero d¢yHkuuu. Bumgbl KOpHEW: TJIaBHBIMH,
' | npuAaTOYHbIH, O0KOBBIC. THITBI KOPHEBBIX CHCTEM
43 BriOop u mocTaHOBKAa pacTeHWd HaA TMPOPAIIMBAHHE
" | KOPHEBBIX CHCTEM
44. | OnbIT: U3y4YeHUE HAIIPABJICHUS pOCTa KOPHEM
45 Pa3BuTre MOUKOBATON U CTEPKHEBOW KOPHEBBIX CUCTEM
" | HA MPOPOCTKAX CEMSH 3JIaKOBBIX U 0aX4eBbIX KYJIbTYP
46. | AHayiM3 NOJYYEHHBIX PE3yIbTaTOB
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47.

30HBI KOpHS

48. | N3ydeHue 30H KOpHS
49. | Muro3
50 N3yuenne mnpemapara KoHuuka KopHs. Iloacuer
" | KOJIMYECTBA JCIISAIIUXCS KIETOK.
51. | BunousMeHeHUs1 KOpHEN
52. | 3yueHne BWJIOU3MEHEHHH  KOpHEH: KOpPHEIIoJa
MOPKOBH, KOPHEKIYOHS T€OPTUHbI, BO3IYIIHBIX KOPHEH
MOHCTEPHI.
53. | Buktopuna o teme: «Kopeub» 1 payna
54. | Bukropuna no teme: «Kopenb» 2 payHn
Paznen 6. CTtpoeHue U (pyHKUIMM LBETKA
55. | Ctpoenue 1BeTka. PenpoyKTHBHBIE YacTH 1IBETKA.
56. | 3ydeHne 1BETKOB OTJEIBHBIX PACTCHHMA
57. | ®opmyna BeTKa
58. | CocraBnenne popMyIT IBETKOB OTCIBHBIX PACTCHUI
59. | Jlmarpamma 1BeTKa
60. | PacumdpoBka nuarpamm 1IBETKOB
61. | Coupetus. THIIBI TPOCTHIX COI[BETHIA.
62. | Bukropuna: «IIpocTbie coniBeTus»
63. | TuIbI CIIOKHBIX COLIBETUI
64. | BuktopuHa: «CII0KHBIE COIIBETHSI
65. | buomornmueckuii CMBICT COIBETHI
66. | Bukropuna: «lIBetox» 1 paynn
67. | Bukropuna: «lIBeTok» 2 payHn
Pa3znes 7. CTpoeHune u (pyHKIIUU CEMEHHU M TLUI01A
68. | CtpoeHue ceMeHU OTHOIOIBHBIX PACTCHUIM
69. | M3ydeHue cTpoeHHsI CEMEHH OJTHOIOIBHBIX PACTCHHIMA
70. | CTpoeHue ceMeHU OBYAOIbHBIX PaCTeHUI
71. | I3yueHue CTpOEHUSI CEMEHU JIBYI0JIbHBIX PACTCHHI
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72,

VYcaoBus, HEOOXOAUMBIE 1JIs1 IPOPACTAHUS CEMSH

73. | 3agada: «4YTo BUIUT ceMs?» 1

74. | OneIT, HOKa3bIBAIOIIAN HEOOXO0ANMOCTh HAJTUYHS BOJBI U 1
BO3JIyXa JIJIsl IPOpacTaHus CEMSH

75. | AHanu3 MoJIy4eHHBIX pe3yJIbTaTOB 1

76. | U3ydyeHue BIMAHUS TEMIIEpaTypbl Ha  CKOPOCTb 1
MIPOPACTaHUS CEMSH OTACIIbHBIX PACTEHUH.

77. | AHanmu3 MOJIy4eHHBIX Pe3yJIbTaTOB 1

78. | U3ydyeHue BAMSHHS CBETa Ha TMpOpACTaHHE CEMSH 1
OTJEJIBHBIX PACTEHUHU.

79. | CpaBHUTEIBHBINA aHATU3 MTOJTYUYEHHBIX PE3YJIHTATOB 1

80. | Ctpoenue mioaa

81. | M3ydeHue ma0/10B OTAEIbHBIX PACTEHUN 1

82. | Knaccudukanus mioaos

83. | CpaBHUTEIBHOE N3YUYEHUE COUHBIX IJI0JIOB 1

84. | CpaBHUTENIbHOE U3YYCHHUE CYXUX IUIOI0B 1

85. | 3amaua: «[IpuxiaroueHUs CEMSH» 1

86. | Bukropuna: «CeMs 1 1101 1
Pa3znen 8. Kinaccugukanusi pacreHuii

87. | OCHOBHBIC TMPUHIMIBI  KJIACCU(PUKAIMK  PACTCHUM.
DBOIIOILMOHHOE JIPEBO PACTEHUI.

88. | [IpopaboTka OCHOBHBIX MOHSTHI B BIJIE TECTOB, PeOyCOB 1

89. | CucremaTHyecKkue CAWHUIIBI: BHJ, pOJA, CEMEHCTBO,
MOPSTIOK, KJIacc, OTAEI, [apCTBO

90. | [IpopaboTka TeMbI B BUje pe0ycoOB, TECTOB 1

91. | OGmias xapakTepuCTUKa BOJOPOCIEH.

92. | U3ydeHue BOJOPOCIEH MO MUKPOCKOTIOM. 1

93. | OOuras xapakTepucTUKa MXOB.

94. | N3yueHue CTpOCHHUS MXa. 1

95. | OOmas xapakTepucTUKa ManopOTHUKOOOPA3HbIX.

96. | Brimepiue nanopoTHUKOOOpa3HbIE
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97.

OO11ast XapakTepUCTHUKA TOJIOCEMEHHBIX.

98. | PaznooOpasue roJoCeMEeHHBIX.

99. | CemetictBo KpecrompeTHbie

100. | U3yyenne OCHOBHBIX TIPEACTaBUTENICH  CeMEKMCTBa
Kpecrongernnie

101. | CemeiicTBO Po3o1mBeTHBIC

102. | U3yyenne OCHOBHBIX TIPEJACTaBUTENICH  CEeMEUCTBa
Po3zornBerHrie

103. | CemeiictBo [lacinenoBbie

104. | U3yuyeHue OCHOBHBIX IMpEACTaBUTENICH CeMeHCTBa
[TacneHnoBslie

105. | CemeiictBo bo6oBbIe

106. | U3yueHue OCHOBHBIX TMpEACTaBUTENCH CceMeHCcTBa
Bbo6oBbie

107. | CemeiicTBO CI0KHOIIBETHBIC

108. | U3yueHue OCHOBHBIX TMpEACTaBUTENCH CceMeHCcTBa
CI10KHOIBETHBIE

109. | CemeiictBo Jlnneiinsie

110. | UI3yyeHue OCHOBHBIX TMpPEACTABUTEICH CeMEHCTBa
Jlunelinbie

111. | CemeiicTBO 311aKOBBIC

112. | UI3yyeHue OCHOBHBIX TMpPEACTaBUTEICH CeMEHCTBa
311aKoBbIE

113. | OGoOmieHne 3HAHUKW O IIBETKOBBIX PACTCHHSX W
CpaBHEHHUE UX KJIaCCOB

114. | Buktopuna: «Knaccuduxkarus pacteHui» 1 paysy

115. | Buktopuna: «Knaccuduxanus pacteHui» 2 payHy
Pasznen 9. [lpoexkTHas 1eATEIbHOCTD

116. | Be1bop TeMbI UCCIEOBAHUS.

117. | OGocHOBaHKE aKTyaJIbHOCTH.

118. | Onpenenenue 1enu, 3aaad. opMyIupOBaHNE TUTIOTESHI.
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119. | CocraBnenue miaHa padoTsl. OnpenaeneHne MaTepuaosB, 1
METO/I0B U METOJMK UCCIICTOBAHMSI.

120. | IIpoBeneHue uccaeaOoBaHUS 1

121. | C6op nepBUYHOTO MaTepuaia 1

122. | U3yyeHue TEOpEeTUYECKOro Marepuaja 10 OO0BEKTY 1
UCCJIeI0BAHUS

123. | U3yueHue TEOpPETHUECKOTO MaTepuaia MO MPEeAMETY 1
MCCIICTOBAHMSI

124. | I3yyeHue TEOpEeTUYECKOro Marepuajia Mo YCIOBUSIM 1
UCCJICI0BAHMUS

125. | OGo01IeHNE TOTYYEHHBIX TEOPETUIECKIX CBEICHHIA 1

126. | AHanu3 TOJYyYEHHBIX  PE3YJbTaTOB  COOCTBEHHOIO 1
UCCIIeI0BAHMUS

127. | Iloctpoenne Tabmuim, TrpaduKoB, aUArpaMMm IO 1

pe3yibpTaTaM UCCIeI0BaHUs

128. | O60011IeHNE TTOTYYEHHBIX PE3yJIbTaTOB 1
129. | HarmucaHnue 3aKIi0ueHUs 1
130. | ®opmynupoBaHre BEIBOJIOB 1
131. | Onpenenenre MEPCIEKTUB TATbLHEHIIETO UCCIICTOBAHUS 1
132. | IloaroToBka nmpe3eHTalMK BBICTYTUICHHS 1
133. | Odbopmiierne crnaii10B Mpe3eHTAIINH BBICTYIIIICHUS 1
134. | Harmucanue TeKcTa BHICTYTUICHHUS 1
135. | IIpem3ammura 1
136. | 3amuTa npoekTa 1
NTOI'O: 43 93
Bcero uacoB: 136

Ilnanupyemblie pe3yabTaThl:

— OyayT oTpaboTaHbl HABBIKY U3yYCHHUS, OTUCAHUS, KJIACCU(UKAIIIN BHEIITHETO
¥ BHYTPEHHETO CTPOCHHUS JIMCTA, MOOera, KOpHs, IBETKa, CEMEHH, IUIOJa,
aHanuM3a JaHHBIX, TTOJYYEHHBIX C TIOMOIILI0 COOCTBEHHBIX HUCCIEIOBAHU C
WCITOJIb30BAaHUEM CBETOBOTO MUKPOCKOTIA
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HaydaTcsl MPEACTABIATh OWOJIOTMYECKYI0 HH(OpPMAIMI0 B BHJE TEKCTa,
TaONMIBI, Tpaduka, JgUarpaMMbl H JIeaTh BBIBOABI HAa OCHOBaHHUH
IIPE/ICTABICHHBIX JaHHBIX;

Hay4aTcs MCIOJb30BaTh OCHOBHBIC METOIbI HAYYHOI'O IMO3HAHUS B YUCOHBIX
OMOJIOTUYECKHUX MCCIICIOBAHUSX, TPOBOIUTH SKCIICPUMEHTHI;

HaydaTcsi OOBSICHATH pe3yJbTaThl 3KCICPUMEHTOB, aHAIM3HPOBATH WX,
(GbopMyIUpPOBATH BHIBOIBI,

HaydaTcsi (OpPMYJUpOBaTh THITOTE3bI HA OCHOBAHWM IPEIJIOKESHHOU
OuoIornuecKoi HHpOpPMAIMK U TIpeJIaraTh BApUAHTHI TPOBEPKH THITOTE3;
HAy4aTcs CPaBHUBATH OMOJIOTMYECKHE OOBEKTHI MKy COOOM 10 3alaHHBIM
KPUTEPHSIM, JeJIaTh BEIBOIBI U YMO3AKJIFOUCHHS HA OCHOBE CPaBHEHHUSI.



