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IHosicHuTEABLHAA 3AIIMCKA

JlononHuTenbHas obuiepa3BuBaromias nporpamma «buokBantym» pazpadborana
Ha ocHoBaHuu denepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 ob6pa3oBaHUU B
Poccuiickon @enepanum».

HanpasjieHHOCTH POrpamMMbl
EcrecTBeHHO-HayuHas.
AKTYaJIbHOCTH NPOrPaMMBbI

B coBpeMeHHOM  TOHMMaHUM  COJIEp)KAaHME  E€CTECTBEHHOHAYYHOM
HAIpPaBJICHHOCTU JIOMOJIHUTEIBHOTO 00pa3oBaHus JeTell BKIOYaeT B ceds
(dopMHUpOBaHME HAyYHOW KapTUHBI MHpAa W YJOBIETBOPEHHE TMO3HABATEIbHBIX
MHTEPECOB yyalluxcsi B O0JacTM €CTECTBEHHBIX HAyK, pa3BUTUE Yy HUX
UCCJIEIOBATEIbCKOM aKTUBHOCTH, HAIEJICHHOW Ha H3ydeHUe OOBEKTOB KMUBOW U
HEXMBOW TPHUPOJABI, B3aUMOCBA3EH MEXKIYy HHUMH, HKOJIOTMYECKOE BOCIHUTAHUE,
NpuOOpEeTeHne TMPAKTUYECKUX HABBIKOB B  00JIACTHM  OXpaHbl MPUPOILI U
IPUPOIOTIOIH30BAHUS.

Benymeil 1enbio JOMOTHUTENBHOIO €CTECTBEHHOHAYYHOrO 00pa3oBaHMUs
ABIISETCS  Pa3BUTHE €CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH oOyuampomuxcsi. B
COOTBETCTBUH C NMPUHATHIMU TpakToBKamu (PISA) ecrecTBeHHOHay4YHasi IpaMOTHOCTb
— CHOCOOHOCTh WCIIOJB30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS, BBISBISATH MPOOJIEMBI,
7ienaTb 00OCHOBAHHBIE BBIBOBI, HEOOXOAMMBIE JJIsi IOHUMAHHUS OKPYKAIOIIEro MUpa
U TE€X U3MEHEHHM, KOTOPhIE BHOCUT B HETO JIEATENLHOCTH YEJIOBEKA, U JJIsl IPUHSATHUS
COOTBETCTBYIOIUX peIICHU. J[aHHBIE MOJ0KEHNS TPEOYIOT OT €CTECTBEHHO-HAYYHO
I'PaMOTHOTr'O Y€JIOBEKA CIEIYIOIIMX KOMIIETEHTHOCTEN: apryMEHTUPOBAHHO (HAYYHO)
OOBSICHATH SBJICHUS, OLEHUBaTh M IUIAHUPOBATh HCCIIEJOBaHUSA, OOOCHOBAaHHO
MHTEPIPETUPOBATH JAaHHBIE U JOKA3aTEIbCTBA.

3aHaTHs 1O mporpamme  «bHOKBaHTYM» NO3BOJAT  (OPMHpPOBATH Y
00y4arouxcs yMEHUs OOBACHATD SIBJICHUS C HAYYHOU TOUYKHU 3peHHs; pa3pabaThiBaTh
IU3ailH HAy4YHOIO HCCJEJIO0BAaHUs; HWHTEPHPETUPOBATh IOJYYEHHbIE [aHHBIE U

JI0Ka3aTeNbCTBA C PA3HBIX MO3ULUI U (POPMYIUPOBATH COOTBETCTBYIOIINE BHIBOIBI.



OO6pazoBarenbHas mporpaMMa MOrpykaeT oOydaromerocss B Cpeay
dbopMHUpOBaHUS W Pa3BUTHS ECTECTBEHHO-HAYYHOTO MHUPOBO33PCHUS, IIEITOCTHON

HAay4YHOU KapTUHBI MUpa B 3TOU 00JacTH.

Ilexarornyeckas 1eaeco00pa3HoOCTb NPOrpaMMbl

IIporpamma «bHOKBaHTYyM», B TOM YHCIJIE, HaIllpaBJI€HAa HA peEILICHUE
npoOpUEHTAIIMOHHBIX ~ 3ajad,  o0ecmeyumBas  BO3MOXHOCTh  3HAKOMCTBA
00yJaronInuXxcs ¢ COBpEMEHHBIM 00OpPYZOBaHHWEM M aKTyaJbHBIMU TPEOOBAaHUSIMHU K
npodeccusiM €CTeCTBEHHO-HaYYHOH HANPaBICHHOCTH.

[loHnMaHre COBPEMEHHBIX TEXHOJIOTHH M MPUHITUIIOB €CTECTBEHHO-HAYYHOTO
MBIIUICHUST HEOOXOIUMO JUIS pa3BUTHS peOeHKa B cdepax OMOIOTHH, SKOJOTHH,
MEIHIIUHBI, XUMUH, TTIOTPAHIUYHBIX Ha CTHIKE €CTECTBEHHO-HAYYHOIN HANPaBIEHHOCTH
HayYK.

MeTtononoruveckoi OCHOBO IPOTPaMMBI SIBIISICTCSI CHUCTEMHO-
NEeSTEBbHOCTHBIN MOJX0/], OPTAHUYHO COYETAIOUTUICS C pa3INYHBIMU COBPEMEHHBIMU
o0pa3oBaTeIbHBIMHU TEXHOJIOTUSMHU, TAKUMHU KaK Pa3BUTHE MOHATUHHOTO MBIILUICHUS,
UCClIeIoBaTeNbCKasl M MPOEKTHAas  JAesATeNbHOCTh. [IpuMeHeHue CcucTemMHo-
NeATeTbHOCTHOTO MMoaxo/a Hanbosiee 3(hPeKTUBHO crocoOCTBYeT (POpMHUPOBAHUIO

YHUBEPCAJBbHBIX YUeOHBIX JICHCTBUH.

eab nporpamMmmael
- dbopmupoBaHue HaBBIKOB €CTECTBEHHO-HAyUYHOU IPaMOTHOCTH
oOy4Jarommxcs, UHTETPUPOBAHNE TMOHUMAHUS €CTECTBEHHO-HAYYHBIX, B TOM YHUCIE,

AKOJIOTHYECKUX MPOOJIeM, MOMYJIspU3aIlus HAYKH.

3apaum mporpamMmbl

1. pacmupATh U yrayOasTh 3HAHWS, YMEHHUS M HaBBIKU yYaIIUXCs MO OMOJIOTUH U
SKOJIOTMM MOCPEJICTBOM OCBOEHHSI TEXHOJOTHMA MPOECKTHOM M HCCIEI0BATEIbCKOMN

ACATCIIBHOCTH,



2. TIO3HAaKOMHUTh C TEOpUEH U MPAKTUKOW pelIeHUs H300peTaTreiabCKUX 3ajad
(TPU3);

3. o00yyaTh HpPOCTEHIIMM METOJaM JIabOpaTOPHBIX HCCIEAOBAHUM, MPOBEACHUIO
AKCIEPUMEHTA;

4. Hay4MTh II0Jb30BATHCS HAYYHO-TIONYJISIPHOM U CIIPABOYHOM JINTEPATYPOU, B TOM
YUCJIE UHTEPHET-UCTOYHUKAMM;

5. TO3HAaKOMHUTb C BBICOKOTEXHOJIOTMYHBIM 000pYI0BAHUEM U MIPUHIUIIAMU pabOThI
C HUM;

6. TMO3HAKOMUTb C TMpaBUJIaMU TEXHUKM O€30MacHOCTH TMpH pabore ¢
BBICOKOTEXHOJIOTHYHBIM 000PYIOBAaHUEM;

7. chopMHUpOBaATh HABbIK PabOTHI B KOMaH/IE;

8. pa3BuBaTh HAOIIOJATENILHOCTh, BHHUMAaHHE, CIOCOOHOCTHM ydalluxcs K
CaMOCTOSITEIIbHOMY PEIICHUIO BO3HUKAIOUIUX MPOOIIeM;

9. oOyuaTtb 00paOaTbiBaTh pE3yJbTAThl HCCJIEAOBAHHUS, B TOM YHCIE C
ucnoab3oBanuem UKT;

10. ¢opMUpOBATH KOMMYHUKATHBHbBIE HABBIKU.

AJpecaTt NporpamMmmabl

VYyamnmecd 9 kiacca

KoauyecTBO 00yuaronuxcs B rpymnime

ot 12 1o 15 yenoBek;

®opmMbl 00y4eHU M BUbI 3AHATHI

[Tporpamma mpenmnonaraet BIOOp (HOpPM 3aHATHH, TAKMX KaK JIaOOpaTOpHBIE U
MpaKTUYECKre pabOThl, CEMUHAPHI, MPOBEJCHUE IKCIIEPUMEHTA, UCCIIEA0BATEIbCKAS U
MPOEKTHast paboTa, BHIOOP KOTOPBIX 00yCIaBIMBACTCS TEMOU 3aHATHS U (POpMOiL ero

MPOBEACHMUS.



[To Tumy opraHu3anuy B3aWMMOJCHCTBHS TIEAArOTOB C OOYYAIONIUMUCS TPHU
peanm3auy MporpamMM HCIIOJIB3YIOTCSl JTUYHOCTHO-OPHUEHTUPOBAHHBIC TEXHOJIOTHH
00y4yeHUs (TEXHOJIOTUH MPOCKTHON U UCCIISIOBATEIBCKOM ICATSIBHOCTH).

Peanmuzammst MIPOTPAMMBI mpearnoaraet UCTIOJIh30BaHHE
3I0pPOBhECOEPETAIONINX TEXHOJIIOTUN, PEATM3YIONINXCS Yepe3 co3JaHue Oe30MMacHbIX
YCIIOBUM, TaKUX KaK BKIIOYCHHE B 3aHATHE TUHAMUYCCKUX I1ay3, MEPHOIUYCCKAs
CMEHa JeSTeIIbHOCTHA 00yYaIOIIUXCs, KOHTPOJIb COOMIOACHHS 00YJIarOIUMUCS TIPAaBHIT

pa6OTBI Ha HK, CO3JaHHUC 6HaI‘OHpI/ISITHOI‘O MCUXOJIOTUYCCKOTO KJIMMATa B I'PYIIIIC.

OTauvuTeIbHASE 0CO0EHHOCTH MPOrPaMMbI

[IpencraBnsgemass mporpaMma OCHOBaHa Ha "MeToIMYEeCKOM MHCTPYMEHTapHu

ThioTOpa. «brokBanTyM TynkuT» (PsizanoB U., Auaperok J1.).

OpraHmauHOHHo—nenarornqecxne yciaoBusl

Peanmsarusi mporpaMmbl MOKET OBITh OCYIIECTBJIICHA KaK Ha COOCTBEHHBIX
pecypcax KBAaHTOpUyMa, TaK M TIpU TMOAJEPKKE CETEBBIX M HHIYCTPHUAIBHBIX
NapTHEPOB Yepe3 CETEBOE B3aUMO/ICHCTBHE.

CoBMecTHasT  NIEATENBHOCTh YYaCTHHKOB  00pa30BaTeNbHOTO  Mpolecca
BBICTpAMBACTC Ha MPHHIWIAX HSMOIMOHAILHOW 3HAYMMOCTH, OTKPBITOCTH,
NEeATeIIbHOCTH, 0OPAaTHOM CBSI3M M CYyOBEKTHOCTH 00YyYaroIerocs.

®opma oO0yuyeHHs] - OYHAs, BO3MOXKHO WCIIOJH30BAHUE JTMCTAHIIMOHHBIX
o0pa30oBaTeIbHBIX TEXHOJOTUNA W JIEKTPOHHOTO OOy4YeHUS. 3aHATUS MPOBOMASTCS TIO
rpynnam. [lpu peanusaruu nmporpaMMbl, MOTYT OBITh OPTaHW30BAaHBI U TMPOBEICHBI
MacCCOBBIE MEPOIIPHUATHS JIJISI COBMECTHOU JESATEIBHOCTH 00YJAIONIUXCS U POUTENCH

(3aKOHHBIX MIPEJCTABUTEIIEH ).



Cpok ocBoeHusi 00I1epa3BUBAIONIECH MPOTPAMMBbl OMPENEIACTCS B Y4eOHOM
IJIaHe, KOTOPBIM SBISETCS NPWIOKEHUEM U MOXKET OOHOBISITRCA 1O MeEpe

HEOOXOIUMOCTH.

Pexum 3angarTuid
[IpononxuTeIbHOCT, OJHOTO 3aHATHS — 45 MuUHYT. KoimuecTBO 3aHSATHI B
JIeHb, HEJCIO ONpEeEeseTCd B COOTBETCTBUU C YYCOHBIM IJIAHOM W KaJeHJApHBIM

rpadukom .

IInanupyembie pe3yJabTaThl OCBOEHHSI 00Pa30BaTeIbLHOI MPOrpaMMbl
OOyuatoiuecs Hay4arcs:

- pacro3HaBaTh OMOJOTHYCCKYIO TTPOOJIEMATHKY 3a pPeaJbHBIMH CUTYAIlHSIMH,
IpPUMEHSsT 0a30BbIC HAYYHBIC METO/IbI TO3HAHNS,
- TIOHMMAaTh aKTyaJIbHOCTh HAyYHOTO OOBSICHCHHS OHOJIOTMYECKHX (PaKTOB,
IIPOIIECCOB, SIBJICHHWM, 3aKOHOMEPHOCTEH, WX POJU B )KH3HU OPraHU3MOB
1 YeJIOBEKa;
-  TIPOBOJAWTH HAONIOJACHUS 3a IKUBBIMH OOBCKTaMH, COOCTBEHHBIM
OpraHU3MOM; OIIUCHIBATh OMOJIOTHYECKHUE 0OBEKTHI, IPOLIECCHI U SBJICHUS;
- OCO3HAHHO HMCIT0JIb30BaTh 3HAHUS OCHOBHBIX MPABHJI MOBCACHHUS B IIPUPOJIC
M OCHOB  3JI0pOBOrO o0pa3a KH3HM B OpPraHM3alldd  COOCTBEHHOTO
IIPOCTPAHCTBA YKU3HEACITSIILHOCTH U JEATCILHOCTH;
- BBIOMpaTh IICJICBBIC M CMBICIIOBBIC YCTAaHOBKH B CBOUX JICHCTBHUAX
U TIIOCTyNKaxX IO OTHOIICHHWIO K JKHBOM TMPHUPOJE, 3I0POBBIO CBOEMY
U OKPYKAFOIIUX;
- aHAJM3UPOBATh U OICHWBATH IICJICBBIC M CMBICIIOBBIC YCTAaHOBKH B CBOMX
JNEUCTBHAX M IOCTyNKaX IO  OTHOIICHHWIO K 3JIOPOBBIO  CBOEMY
U OKPYXKAIIIHMX, IOCICACTBUS BIHSHUSA (DAKTOPOB pHCKa Ha 370pPOBHE

YeJIOBEKA;



- packphIBaTh Ha MpUMEPaX PoJib OUONOTHHU B (POPMUPOBAHNHM COBPEMEHHOU
HAyYHOU KapTUHBI MHPA U B MPAKTUYECKON EATECILHOCTH JIOJCH;
- YCTaHABIMBATh B3aMMOCBSI3b MPUPOTHBIX SIBICHHIA,
- MOHUMATh CMBICI, pa3IWyaTh W OINHCHIBATH CHUCTEMHYIO CBSI3b MEXIY
OCHOBOIIOJIATAIONUMHU OMOJIOTHYCCKUMU TTOHATHAMU: KJIETKA, OPTaHU3M, BU/I,
IKocucTema, onocdepa;
- HCIOJNB30BaTh OCHOBHBIC METOABl HAYYHOTO IIO3HAHHUS B YYEOHBIX
OMOJIOTUYECKUX UCCIICIOBAHUSAX, TPOBOAUTH SKCIICPUMEHTHI
- OOBSICHATD PE3YIbTaThI IKCIIEPUMEHTOB, aHATTM3UPOBATH UX, (POPMYITHPOBATH
BBIBOJIBI;
- (OpMyIMPOBATh THIIOTE3bl HA OCHOBAHUU MPEIOKEHHOM OMOJOTHYECKON
UHGOPMAIIMK B TIpeIaraTh BAPUAHThI MPOBEPKHU THITOTE3;
- CpaBHUBATh OWOJOTMYECKHE OOBEKTHI MEXAy COO0OH 10 3aJaHHBIM
KPUTEPHSIM, JIeJIaTh BBIBOJIBI U YMO3AK/IOUEHHUS Ha OCHOBE CPAaBHCHHS,
- 00OCHOBBIBATh €JIMHCTBO XWBOW WM HEXWUBOWU MPHUPOIBI, POJACTBO KUBBIX
OpraHU3MOB, B3aUMOCBSI3M OPTaHU3MOB M OKpY’Kalolleld cpejbl Ha OCHOBE
OMOJIOTUYECKUX TEOPHH;
- OmpeneniaTh ~ MOJEIb  OJKOJOTMYECKH  IMPaBUIBHOTO  TOBEACHUS
B OKpYXarollIeu cpele;
- TIPEJCTABIATh OHMOJIOTHYECCKYIO HHGPOPMAIUIO B BHUJE TEKCTa, TaOIMIIBI,
rpaduka, IUarpaMMbl U JeJaTh BBIBOJABI HAa OCHOBAaHWU IMPEJCTaBICHHBIX
JIaHHBIX.

OOGyuaroruecs mojaydaT BO3MOXKXHOCTb HAYIUTHCS :
- pas3nMyarh €CTECTBEHHBIC IPOIIECCHI HAa Pa3HBIX YPOBHAX OpPraHH3aIud
KUBOM TIPUPOJBI OT TMPOIECCOB, MPOUCXOIANINX TIOJI BO3JCHCTBHEM
aHTPOIIOrE€HHOT0 (PaKTopa;
- TOHUMAaTh 3HadYeHUEe ((PYHKIHHM) ODKOJOTHYCCKUX TPYNI OPTraHU3MOB

B CTPYKTYPE COOOIIECTB B SKOCUCTEM;



- IEMOHCTPHUPOBATh MOHUMAHHUE KPYTOBOPOTA BEIIECTB U 3HAYEHUE >KUBOIO
BELIECTBA B KPYrOBOPOTE BEILECTB; COCTABIATh CXEMbl MEPEHOCA BEIIECTB
¥ DHEPTHH B SKOCHCTEME U B aHTPOIOIKOCUCTEME (I[N MUTaHUS);
- BBUBIATH  Mop(oioruuyeckue, (U3MOJOTUYECKUE, IOBEJCHUYECKUE
ajanTally OPraHU3MOB K Cpele OOMTaHWs W JCHCTBUIO 3KOJOTMYECKHX
¢bakTopoB;
- OTIPEJENSTh MOJEIb HKOJIOTMUECKH MTPaBUIILHOTO MTOBEJEHUS B OKPY KaloIIen
cpelie; OLEHUBATh PE3yJIbTaThl B3aMMOJEHUCTBUS YEJIOBEKAa U OKpY’Karollen
Cpelibl, IPOrHO3UPOBATh BO3MOYKHBIE MOCIEACTBUS ACATEIBHOCTH YellOBEKa
JUISL  CYIIECTBOBAHMSI OT/AEJIbHBIX OHOJIOTMYECKMX OOBEKTOB U LIEJBIX
MPUPOHBIX COOOIIECTB;
- TIOHMMaTh, ONHUCHIBATH W MPUMCEHATH HA TNPAKTHUKE B3aMMOCBI3b MEXTY
€CTCCTBCHHBIMH HAayKaMH — OWOJIOTHCH, (PU3MKOW, XUMHUEH; yCTaHABIMBAThH
B3aMMOCBSI3b IPUPOTHBIX SIBJICHU.
VY yuammxcs B npoiecce o0ydeHus GopMUPYIOTCS YHUBEpCAIbHbIE
yueOHbIE IEUCTBHUS:
JInyHOCTHBIE
- OCO3HAaHUE CBOEH CONPUYACTHOCTH K OJKU3HM CTpaHbl 4Yepe3 U3yYeHHE
HKOJIOTHYECKUX TMPOOJIeM U OKpYXalolled Cpeabpl pPOJHOTO Topoja H  €ro
OKPECTHOCTEN;
- YBOXUTEJIHHOE OTHOIIIEHNE K MHOMY MHEHUIO, TPAMOTHO BECTH JUCKYCCHIO;
- ycTaHOBKa Ha 0e30macHBIN, 370pOBBIA 00pa3 >KM3HHU, OEPEKHOE OTHOIICHHUE K
MaTepHAIbHBIM U JYXOBHBIM IIEHHOCTSIM.
PerynsaruBHbie
- YMEHHE NOCTaBUTh y4ueOHYIO 3a7jauy Ha OCHOBE COOTHECEHHs TOro, 4TO YK€
M3BECTHO U YCBOEHO U TOT'0, UTO €II€ HE U3BECTHO;
- CHOCOOHOCTH TUTAHHPOBATh, KOHTPOJHMPOBATH M OIICHWBATH CBOU JICUCTBUSI,
BHOCUTh HEOOXOJWMBIC JIOTIOJHEHUS W KOPPEKTHUBHI B IUIAH B COOTBETCTBUU C
MOCTABJICHHON 3a7]a4eil U YCIOBUAMH €€ peaan3alv sl TOTydeHUs] He0OX0IUMOTO

pe3yiabTaTa IIPH BBIIIOJHCHHNH UCCIICAOBAHUA,



- (¢opMHpOBaHHE YMEHMsS [OHUMATh MPUYMHBI YycIlexa/Heycrnexa YydyeOHOU
NESATENbHOCTH U CIIOCOOHOCTHM KOHCTPYKTHMBHO JCHCTBOBAaTh AaXX€ B CUTYalHIX
Heycrnexa.

ITo3naBaTenbHbIE

- CaMOCTOSITENIbHOE BBIJICJICHUE U (POPMYJIHMPOBAHUE ILEIM M 3aJayd y4yeOHOM
NEeSTENbHOCTH, TIOUCKA CPEJICTB €€ OCYIECTBICHUS;

- OCTaHOBKa W (OpMYJIUPOBaHUE NPOOJIEMBbI, CAMOCTOATEIBLHOE CO3/JaHHE
QITOPUTMOB JIEATEIBHOCTU MPHU PELICHUU MPOOJIeM TBOPYECKOTO M MOHCKOBOTO
XapakTepa;

- MOUCK HEOoO0XOoAMMOW HH(POpMalMM C NPUMEHEHHEM pAa3IMYHBIX METO/OB
MH(GOPMAIIMOHHOTO MTOMCKA, B TOM YKCJIE C TOMOIIbIO KOMIBIOTEPHBIX CPEJICTB;

- BIAJCHUE JIOTUYECKUMM ONepanusMu  (aHajau3, CHUHTE3, CpaBHEHHE,
kiaccudukaims, 000011eHre, BBIIBU)KEHNUE THIIOTE3, YCTAHOBIICHNE aHAJIOT UM U T.1.).

KomMyHHUKaTHBHBIE

- IJJAHUPOBaHME Y4YEOHOTrO COTPYAHHYECTBA C I€IaroraMu W CBEPCTHUKAMMU:
oTpejiesieHue 11ed, GYHKIMNA Y9aCTHUKOB, CIIOCOOOB B3aUMOCHCTBUS;

- YMEHHE C JIOCTaTOYHOM TMOJHOTOM W TOYHOCTHIO BBIPAXKaTh CBOU MBICIU B
COOTBETCTBHH C 33/1a4aMU U YCIOBUSMHU KOMMYHHUKAIIMU; BIAJICHUE MOHOJOTHYECKOMN
U IUAJIOTUYECKOM popMaMu peyH.

Soft skills:
- KOMMYHHKa0eIbHOCTh, OpPraHM30BaHHOCTh, YMEHHE paboTaTh B
KOMaHJIe, MyHKTYaJIbHOCTh, KPUTHYECKOE MBIIIJICHUE, KPEaTUBHOCTD,
TUOKOCTb, TPYKETIOOHOCTD, TUACPCKUE KaUeCTRa.

Hard skills:
- TOCTaHOBKA OIBITOB M JKCHEPUMEHTOB B 00JIaCTH OHOJOTHU U

HKOJIOTUH;

- co37laHNe OMOJOTHYECKUX MOJIENEH, MaKeTOB;
- HaBBIKU pa0OThI Ha OMOJIOTHYECKOM JIabOpaTOPHOM 000pYAOBaHNUU;

- dHaJIM3 1 CUHTC3 I/IH(i)OpMaI_II/II/I 10 TEMC IIPOCKTA.



PaGora mpoexkTHOW Trpynmbl MPOBOAUTCA IO Pa3HbIM  HANpPABICHUSM
HCCJIE0OBAHUM C YUYETOM UHTEPECOB YUALIUXCS.
DopMbl aTTECTALMH
IIpoMeKkyTOYHAS ATTECTAUA BBIIIOJIHEHUS IIPOIPAaMMBbI U CTENICHU YCBOCHUS
MaTepuaia IMPOrU3BOJIUTCS C IIOMOIIBIO BBITIOJIHEHUS KENUCOB.
HroroBoii arrecramueii spisieTcs pa3paboTka W 3alllMTa MPOEKTa B BUJC
y4acCTUsl B BHYTPUTPYIIIIOBBIX BBICTABKAX, KOHKYpPCAaX, IIPE3CHTALIAAX.

CucreMbl OLIEHKH Pe3yJbTATOB 0CBOCHHSI 00pa30BaTeIbHOH MPOrpaMMbl
OcBoeHue nporpaMMbl Ha Ka>KJJOM YPOBHE 3aBEpILIAETCS 3aIIUTON MPOEKTOB.

Kpurepun oueHkn myOiIMYHON NMpe3eHTaIluU IPOEKTa:

TeopeTnyeckas MOArOTOBKA

1 6amn_— yvamuiicsa ocBoun Ha 80-100% 00bEM 3HAHUHN, TPETYCMOTPEHHBIX
nporpaMMol 3a KOHKPETHBIA TIEPUOJ; CICIHATbHBIE TEPMHUHBI YIIOTPEOJISIET
OCO3HAHHO M B IMOJHOM COOTBETCTBUHU C UX COJAEpP)KAHUEM, MPOEKT BHITIOJIHEH MpHU
MOJIIEPIKKE TIearora Ha BBICOKOM YPOBHEM CaMOCTOSITEIbHOCTH;

2 Oamma — o00BEM YycBOEHHBIX 3HaHUM cocTaBiser 50-80%; coueraer
CHEIUATbHYIO TEPMUHOJIOTHIO C OBITOBOM;

3 Oamna — yvamwmiics oBnagen MeHee uYem 50% o0bEma 3HaAHUU,
PEyCMOTPEHHBIX MPOTPAMMOM, KaK MpaBmIIo, U30eraeT ynoTpedasaTh CrelialbHbIe
TEPMHHBI.

IIpakTH4yeckasi NOAr0OTOBKA

1 Oamnm- y4YeHUK TPOSBUI BBICOKUNW YPOBEHb 3aMHTEPECOBAHHOCTH U
MOTHBHUPOBAHHOCTH TIPU BBIMOJHEHWU TMIPOEKTa, € 0OOpymoBaHWeM paboTraer
CaMOCTOSITEJIbHO, HE HCIBITHIBAET OCOOBIX TPYIHOCTEH; BBITIONHSICT MPAKTUYECKUE
3a/1aHus C AJIEMEHTaMH TBOPYECTBA;

2 Gamma_- ywammiics pabotaeT ¢ 00OpyAOBaHHEM C MOMOIIBIO TEAarora; B

OCHOBHOM, BBIIIOJHACT 3aJaHNA Ha OCHOBEC o6pa3ua;

10



3 Oamna - yyamiuics HUCHBITHIBAET CEPhE3HBIC 3aTPYIHEHUS MPU padboTe C
000py/1I0BaHUEM, B COCTOSTHUU BBIMOJIHSTH JIUIIb MPOCTEUIITINE TPAKTUUECKHUE 3aJaHUS
nejarora.

CounajibHasi aKTUBHOCTD:

1 Oamn- ydamuiics NpUHUMAET aKTUBHOE Y4yacTHUE€ B OOJIBIIMHCTBE
npejiaraéMbIX MEpONPUSTUN, KOHKYpCaX U COPEBHOBAHUAX pa3iuyHOTo ypoBHs (80-
100%) 1 3aHUMaeT NPU30BBIE MECTA,;

2 Oamnma -  yyamwuiics mnpuHuMaeT ydactue B 50-80% mpensaraeMbix
MEPOTPUITUSX, KOHKYpPCAX M COPEBHOBAHUSAX PA3JIMYHOTO YPOBHS U 3aHUMAET
IPU30BHIE MECTA;

3 Gamna — yyanuiics MpUHUMAET ydacTue MeHee 4eM B 50% mpesjaraembix
MEPOTPUATHSAX, KOHKYpCcaX M COPEBHOBAHUSAX PA3JIMYHOTO YPOBHS U HE 3aHUMACT

IMPU30BBIC MCCTA.

[lo utoram 3amuThl MPOEKTa HA BBOAHOM (YIIIyOJIEHHOM) YpOBHE 00yYarOIIMMCH,
NOJIYYUBIIUM TI0 TEOPETUYECKON, MPAaKTUYECKON IMOATOTOBKE W COLMAIBHOU
aKTUBHOCTHU OT 3 10 7 OayIOB pEKOMEHYETCsl MepelTH Ha U3y4YeHHE YTiyOJIEHHOTO
(TPOEKTHOTO) YPOBHSI.

VYyenunkam, HaOpaBIIMM IO UTOTAM 3aIUTHI POEKTa HA BBOJHOM (YTIIyOJIEHHOM)
ypoBHE OT 8 10 9 GainoB, peKOMEHIyeTcs MompoOOBaTh CBOM CHIIBI MO APYrou

JOTIOJTHUTENIBHON 00111e00pa3oBaTeIbHOM ITporpaMMme.

MeTtoauueckoe odecredeHre peaju3aniu MPorpaMmbl

MeTozpl, KCTIOJIB3YEMBIE TEATOTOM:

- IEMOHCTpALMs HAIJISITHOTO MaTepuania;
- UI3YYE€HUE UCTOYHUKOB;

- MO3TOBOM LITYPM;

- ICCJIEIOBATEIbCKUN METOS,

- KeHC-METO/;
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- IPOCKTHAsA ACATCIbHOCTD,

- yOJMYHOE BBICTYIUICHHUE.

IIpueMbl aKTUBHU3AIUY HHTEPECA K MPEeIMETHOMY COAEPKAHUIO
- dacunuranus
- Monepanus
- [loBbIllIeHHE SMIATUYECKOTO BOCTIPUATHS OMOOOHEKTOB
- Mcnonb3oBaHue MPOBOKATUBHBIX METOJAOB B TEOPUH O0YUCHUS U
TBOPYECTBE
- [IpoGnemaTuzanus
- CxemaTu3anus

BuoxBanTym (9 Kiacc)
Conep:xxanne

Pasznen 1. BBeaenue.

TeopeTnyeckasi 4acThb.

[IpaBuna nosenenus B naboparopun buoksantym. IlpaBuna paboTsl ¢
xuMmpeaktuBamu. I[IpaBuna pabGoTel C J1aGOPAaTOPHBIM O0OPYIOBAHUEM:
MUKPOCKOTIaMH, aHATUTUYECKUMH BECaMHU.

IIpakTyeckas 4acThb.

1. VcrpoiictBo cBeToBOro Mukpockomna. [IpaBuna paboTbl ¢ MHUKPOCKOIIOM.
[IpuroroBienne npenapaTta KOXKHUIbI JIyKa.
Pa3znen 2. Ctpoenne u (PyHKIIUH JINCTA.

TeopeTnyeckas 4acThb:

CtpoeHue JIMCTa, JIUCThS MIPOCTHIE U CIIOKHBIC, YEPEIIKOBBIE U CUASYHE.
Tunel KWIKOBAaHUSA JIUCTOBOW TIUIACTUHKHU. THIIBI JIUCTOPACIIOIOKEHUS.
BuayTtpennee crtpoenue nucrta. CBS3b CTPOCHHMS JIMCTAa C BBITIOJHICMOM
byaknueit. yHKIHUM JMcTa: GOTOCHHTE3, IBIXaHUE, TPAHCTIUPAITHL.

IIpakTyeckas 4acThb.

1. Tlpaktuueckoe 3anstue: M3yueHne BHEIIHETO CTPOCHHUSI TUCTHEB PA3TUUHBIX

pacTeHUM.
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2. llpakTrueckoe 3aHsATHE: U3TOTOBJIEHUE IMpenapara KOXKHIBI JIUCTa
(M3yuyeHue yCTbHUYHOTIO arapara).
3. IlpakTHueckoe 3aHATHE: MPUTOTOBICHUE TMOMEPEYHOIO Ccpe3a JIMCTA.
N3yuenue npenapara.
Paznea 3. Ctpoenue u pyHkuuu nodera.

TeopeTnyeckas 4acThb.

Buemnee ctpoenue mobGera. Jlucropacnosioxkenue. TuUnbl BETBICHUS
nobera. Pacrnonoxenue W 3HaueHWe modek Tmobera. CTpoeHHE TOYEK.
Buytpennee ctpoenue ctebss. Kopa, kamOuii, apeBecwHa, Cep/lieBHHA.
Knaccudpuxanus mnoberoB mo creneHu ojapeBecHeHus. Kraccudukaims
noOEeroB MO0 HANpPaBICHUIO POCTAa: MPSIMOCTOSYUM, MPUITOTHUMAIOIIUANCS,
CTEIONTUICS, TION3YYUiA, BRIOIIUICS, JIa3atomuid. BugonzMenenus moOeros.

IIpakTHueckas 4acTk.

1. TlpakTuyeckoe 3aHATHE: U3YUEHNE BHEIIHETO CTPOSHUS TOOETOB HEKOTOPBIX
pacTeHui.

2. Ilpaktuueckoe 3anstue: CTpoeHUE MMOYEK.

3. Ilpaktuueckoe 3ansTHe: I3ydeHne BHYTpEHHErO0 CTPOCHHS CTEOJIS.
N3yuenne cnuna. [IpuroroeneHne M u3yyeHUE MpenapaTta MONEPEUHOIrO
cpesa rmobera.

Paznen 4. Ctpoenue u GyHKUMH KOPHSI.

TeopeTnyeckas 4acThb.

Kopenb, ero ¢yHkumn. Buabl KOpHEH: TJIaBHBIN, NPHUIATOYHBIMH,
O0okoBbIe. TUIBI KOPHEBBIX CUCTEM. 30HBI KOPHS. [ ICTONOTHYECKOE CTPOCHHE
KOpHsA. MexaHu3m nepeMelieHus Boabl 10 pacteHuro. KopHeBoe naBieHue.
Bunonsmenenunss KOpHEH: KOPHEIUIOABI, KOPHEKIYOHHM, KOPHHU-TIPUIETIKH,
JbIXaTENbHbIE KOPHU, BO3AYIIHbIE KOPHU, KOPHU-TIOAIIOPKH.

IIpakTHyeckas 4acThb.

1. TlpakTuyeckoe 3aHsATHE: U3YYCHUE BHEIIHETO CTPOCHUS KOPHEHN psijia pacTeHU
(omyBaHYMKa, METPYIIKU, TMOJO0pOXKHUKA). OmnpenelieHHe TUNAa KOPHEBOU

CHCTCMBbI, BBISIBJICHHUEC I''TABHOTO, OOKOBBIX M MpUAaTOYHBIX KOpHeﬁ.
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2. llpakTuyeckoe 3aHSTHE: H3YYCHUE 30H KOPHS TpaJeCKaHIMU, MPOPOCTKA
(acoiu ¢ MOMOILBIO CTEPEOMHUKPOCKONA.

3. IlpakTuyeckoe 3aHsITHE: U3YYEHUE TUCTOJIOTMYECKOTO CTPOCHHS KOpPHS Ha
npenaparax HornepeyHoro v Npo0iabHOrO CPe30B KOPHS.

Paznea 5. Ctpoenue u QyHKIMH HBETKA.

TeopeTnyeckas 4acThb.

Ctpoenne ueTka. OKOJOUBETHUK JABOMHOW, MPOCTOW, TOJNBIM IIBETOK.
CpocTHOJIENECTHOW U pa3eIbHOJICTIECTHON BEHUUK. PenpolyKTUBHBIE YACTH
[[BETKA: THIYMHKH U TlecTUK. Kiaccudukaims 1BETKOB: MO KOJIUYECTBY OCEH
CHUMMETPUH, MO HAJWYMIO [ECTUKOB M ThIUMHOK.  Dopmyna IBETKa.
Huarpamma 1Betka. [IpaBumiia coctaBnenusi. CorBeTvs TPOCThbie (KUCTD,
KOJIOC, IUTOK, TOJIOBKA, KOP3WHKA, MOYATOK, KOJIOC) U CIOXKHBIC (METelKa,
CJIOKHBIN KOJIOC, CIIOKHBIN 30HTHK).

IIpakTHueckas 4acTk.

1. TlpakTyeckoe 3aHATHE: U3YUYEHUE BHEIIHErO CTPOEHHUS I[BETKOB PA3IUYHBIX
pacTeHui.
2. IlpakTrueckoe 3aHsTHE: COCTaBICHUE (DOPMYIIBI IIBETKA PA3IMUYHBIX PACTEHUN.
Onpenenenue GopMysbl IBETKA MO JUArpaMMe.
3. IlpakTtuueckoe 3aHATHE: ONMPEEICHUE TUIIA COIBETHUS Psifla paCTeHUN
Pa3znen 6. CTpoenne ceMeHHU M IUI0JA.

TeopeTnyeckas 4acThb.

Crtpoenne cemenn. (OCOOCHHOCTH CTPOEHHUS CEMEHHU TOJOCEMEHHOIO
pacTeHusi, OAHOJIOJIBHOTO M JBYJIOJBHOTO MOKPHITOCEMEHHOTO PACTEHUSI.
Heobxonumpble ycioBus mpopactanus cemsiH. HagzemHoe W momzemMHOe
IpPOpacTaHUs CEMSH.

Crpoenue mnoaa. Paznoobpazue mioaos.

IIpakTHyeckas 4acThb.

1. IlpakTuyeckoe 3aHATHE: W3YYEHHUE CTPOCHHSI CEMEHU COCHBI, (hacouu,

MNIMCHUIIBI.
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2. IlpakTrueckoe 3aHATHC: W3y4YEHWE TUIOAOB PA3IUYHBIX PACTEHUU (CEMSHKA,
opex, 000, cTpydodeK, KOCTSIHKa, $0J0KO, TOMEpaHell, ThIKBUHA, ST0Ja,
MHOTOOpEIIEK).

Pa3nea 7. IIpoekTHas AeATEJIbHOCTb.

Beibop pacTeHHMs IS €ro TOJHOTO CaMOCTOSITEIBHOTO HW3YYCHHS.
dopMyMpoBaHUE TEMBI HCCIISAOBAHMS, IIETTU U 3374 UCCIICIOBaHUs, 00BEKTa
U peaMeTa uccienoBanus. Hamicanue pas3aenos npoekra. @opMyanpoBaHue
BbIBOJI0B. CO3/IaHKE MPE3CHTAIINH.

IIpakTHueckas 4acTk.

1. V3yyeHue BHEIIHETO CTPOCHUS BHIOPAHHOTO pacTEHUs: JIMCTa, modera, KOpHs,
L[BETKA, TJI0/1a.

2. V3yuenue BHYTPEHHETO CTPOEHHS JIMCTa, IM00era, KOpHS BBIOPAHHOTO
pacTeHus.

3. IlpaxTnueckas pabora: 3alIMTa MPOEKTOB.

Y4eOHo-TeMaTH4YeCKOe NJIAHMPOBAHHE

Tema: KosunyectBo
4acoB
Paznen 1. BBenenne Teoper. | Ilpaktuuy.
1. IlpaBwia nmoBeaeHus B 1aboparopuu buokBanTym. 1 -
q
a
c
2. IlpaBuna paboThI c 1abopaTOPHBIM - 1
000pyI0BaHHEM. YcTpolicTBO CBETOBOTO qac
MUKPOCKOIA.
Pa3znen 2. Ctpoenne u (PyHKIIUH JINCTA.
3. CtpoeHue mmMcTa, JUCTBS TPOCTHIE M CIIOXKHBIC, 1 -
YEpelIKOBblE W cuasiuve. THUMbl KUIKOBAHUS q
JMCTOBOM TJIACTUHKHU. THUIBI JINCTOPACIION0KEHHUS. a
c
4. V3yuyeHue BHEIIHETO CTPOCHUS JIUCTHEB PA3IUYHBIX - 1
PaCTEHUM. yac
5. Baytpennee ctpoeHue mucta. CBs3b CTPOEHHS 1 -
JIUCTA C BBIMOJIHSIEMOMN (DYHKITUEH. q
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a
c
6. UsrotoBnenne  mpemapara  KOXHIBI  JIUCTa - 1
(M3y4yeHue yCThUYHOIO armapara). qac
Paznea 3. Ctpoenue u pyHkuuu nodera.
/. Buemnee ctpoenue nobera. JlucropacnonaoxeHue. 1 -
Tunel BeTBICHUS TTOOETA. q
a
Cc
8. M3yueHue BHEIIHETO CTPOEHUS MOOErOB HEKOTOPBIX = 1
pacTEeHHM. qac
9. PacnonokxeHue u 3HaUYeHUE TOYEK TMooera. 1 -
Ctpoenue noyex. q
a
C
10.Ctpoenue nmouex. - 1
qac
11.Buytpennee ctpoenue ctebnga. Kopa, kamoOwii, 1 -
JpeBecuHa, Cep/IeBUHA. q
a
C
12.3yyeHue BHYTPEHHETO CTPOCHUS CTEOIIs. - 1
qac
Paznen 4. CtpoeHue u GyHKIMH KOPHSI.
13.Kopenp, ero ¢yHkimu. Buabl kopHei: TiaBHBIM, 1 -
IPUIaTOYHBINA, OOKOBBIE. THITBI KOPHEBBIX CHCTEM. q
a
c
14.M3yyeHne BHEIIHETO CTPOCHUS KOpHEH psana - 1
pactenuii. OnpenesieHre TUIa KOPHEBOU CHCTEMBI, qac
BBISIBJICHUE TJIABHOTO, OOKOBBIX W MPHUAATOYHBIX
KOpHEM.
15.30HbI KOPHSI. 1 -
q
a
Cc
16.M3yyenne 30H KOpHS TPaJCCKaHIIUU, MPOPOCTKA - 1
(acoau ¢ MOMOIIBI0 CTEPEOMHUKPOCKOTIA. qyac
Paznen 5. Ctpoenue u GpyHKIMH LBETKA.
17.Ctpoenue nBeTka. PenponyKTUBHbBIEC YAaCTU LIBETKA. 1 -
q
a
Cc
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18.M3yueHue BHEIIHETO CTPOCHUSI IBETKOB Pa3JIMYHBIX - 1
pacTEeHUM. qac
19.Knaccudukanuss LBETKOB: MO KOJUYECTBY OcCel 1 -
CUMMETPHUH, TIO0 HAJIWYUI0 TIECTUKOB M TBHIYWHOK. q
®opmyna nserka. Juarpamma userka. Ilpasunia a
COCTaBJICHUS. C
20.CoctaBnenue  (GopMynbl  IBETKAa  pa3lIUYHBIX - 1
pactenuii. Ormpenenenne ¢GOpMynabl IIBETKA 10 qac
TUuarpaMMe.
21.ConBetus NpocThi€ (KUCTh, KOJIOC, ITUTOK, TOJIOBKA, 1 -
KOP3MHKA, TTOYATOK, KOJIOC) M CIIOKHBIE (METeJKa, q
CJIOKHBIN KOJIOC, CIIOXKHBIA 30HTHK). a
C
22.0mpeeeHne TATIa COIBETHUS Psijia PaCTCHUN - 1
qac
Paszpnen 6. Ctpoenne U QyHKIIUM CEMEHHU H
1J10/1a.
23.CTpocHHE CEMEHH TOJIOCEMEHHBIX, OJTHOIOIBHBIX U 1 -
JIBYIOJTBHBIX TIOKPBITOCEMEHHBIX PACTCHHIA. q
a
C
24.IlpakThueckoe 3aHATHE: HU3YyYEHHUE CTPOCHUSA - 1
CEMEHU COCHBI, (hacOIH, MIIESHUIIBI. qac
25.Ctpoenue ioaa. Paznoobpasue mio1oB. 1 -
q
a
C
26.TlpakTueckoe  3aHATHE:  H3yYCHHE  ILJIOJIOB - 1
pa3JIUYHBIX PACTCHUMU. qac
Pa3nes 7. IlpoekTHast 1eATEJIbHOCTb.
27.TlpakTyeckoe 3aHATHE: BBIOOP pacTeHUS IS €ro 1
MIOJTHOTO CaMOCTOATEILHOTO U3Yy4YCHHUS. q
dopMynupoBaHUE TEMbl HCCICIOBAHUS, IEIN U a
3ajay  WUccheAoBaHMs, OOBEKTa U  TIpeIMeTa C
uccienoBanusa. OmnucaHWe BHEIIHETO CTPOCHUS
BBIOpDAHHOTO pacTeHus: JUCTa, Mobera, KOpHS,
I[BETKA, MJI0]1A.
28.1lpaktrueckast paboTa: H3y4YeHHE BHYTPEHHETO 1
CTpoeHHusi JmcTa, Tmobera, KOPHA BHIOPAHHOTO qac
pacTeHwusl.
29.1lpaktnueckass paborta: Hammcanme pasnena 1
paboThI: pe3yJabTaThl COOCTBEHHBIX MCCIICTOBAHMM. qac
30.TIpakTrueckas paboTa: 3anIuTa MPOEKTOB. 1
qac
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NUTOI'O: 14 yac ‘ 16 yacosn

Bcero yacos: 30 yacoB

Ili1anupyembie pe3yabTaThl:

— OynyT oTpabOTaHbl HABBIKY W3YUYCHHUsI, OTIMCAHUs, KIaCCU(UKAIIUY BHEIIIHETO U
BHYTPEHHEI0 CTPOEHUS JIUCTA, ToOera, KOpHs, 1IBETKa, CEMEHH, IJI0/1a, aHAJIU3a
JNAHHBIX, TOJYYEHHBIX C TOMOIIbIO COOCTBEHHBIX HCCJIEIOBAaHUN C
MCIIOJIb30BAHUEM CBETOBOIO MUKPOCKOTMA

— Haydarcsl TMPEICTaBISITH OHOJOTMYECKYIH0 HH(POpMAIMI0O B BUIE TEKCTA,
Tabnuiel, rpaduka, OUarpaMMbl U JeNaTh  BBIBOJBl HAa  OCHOBaHUU
MPEJCTABICHHBIX JAHHBIX;

— Hay4darcs MCMOJb30BAaTh OCHOBHBIE METOJIbI HAYYHOT'O TO3HAHUS B YYCOHBIX
OMOJIOTMYECKUX UCCTIEIOBAHUSX, IPOBOAUTH IKCIIEPUMEHTHI;

— Haydarcsi OOBSICHATH PE3yJbTaThl JKCIEPUMEHTOB, aHAIU3UPOBATH WX,
dbopMyIHUpOBaTH BHIBOIBI;

— Haydarcs (QopMynaupoBaTh THUIOTE3bI HAa OCHOBAaHUU  MPEIJIOKCHHOMN
Ouosiorndeckoi nHpopMalu U TpeIaraTb BApUaHThl MPOBEPKHU THUIIOTES;

— Hay4darcs CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI MEXKIY COOOW IO 3aJaHHBIM
KPUTEPUSIM, JI€JIaTh BBIBOJIbI U YMO3AK/IIOUCHUS HA OCHOBE CPABHEHMUS;
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