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IHosicHUTEJABLHAA 3aAIIMCKA

JononHuTtenbHas obuiepa3BuBaromias nporpamma « buokBanTym» paspaborana
Ha ocHoBaHuu denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 0Opa3oBaHuM B
Poccuiickon @enepanum.

HanpasjieHHOCTH POrpaMMblI
EcrecTBeHHO-HayuHas.
AKTYaJIbHOCTH NIPOTPAMMBbI

B COBPEMEHHOM  [OHMMAHUU  COJEp)KAHUE  ECTECTBEHHOHAYYHOU
HAIpPaBJICHHOCTH JIOMOJIHUTEIBLHOTO OOpa3oBaHUsd JeTell BKiIOYaeT B cels
dopMHUpOBaHME HAYYHON KapTUHBI MHpa W YJOBJIETBOPEHHUE I103HABATEIIbHBIX
MHTEPECOB yualuxcsi B O0JacTH €CTECTBEHHBIX HayK, pa3BUTHE y HHX
UCCJIEIOBATEIbCKOM aKTUBHOCTH, HAIEJICHHOW Ha H3yueHHe OOBEKTOB JKMBOW U
HEXMBOM TPHUPOJABI, B3aMMOCBSI3€d MEXJy HHUMH, D3KOJOTHUYECKOE BOCIIUTAHUE,
npuOOpeTeHne TMPAKTUYECKUX HABBIKOB B  00JIACTU OXpaHbl MPUPOIBI U
IPUPOIOTIOIH30BAHUS.

Benymieit 1enpi0  JOMOJHUTENBHOIO €CTECTBEHHOHAYYHOrO 00pa3oBaHMUs
ABJIIETCS  Pa3BUTHE €CTECTBEHHOHAyYHOM TI'pPaMOTHOCTH  oOywaromuxcsi. B
COOTBETCTBUH C NMPUHATHIMU TpakToBKamu (PISA) ecrecTBeHHOHay4YHasi IpaMOTHOCTb
— CHOCOOHOCTh MCIOJIb30BaTh €CTECTBEHHOHAYUYHBIE 3HAHUS, BBISBISATH MPOOJIEMBI,
7enaTb 00OCHOBAHHBIE BBIBOBI, HEOOXOAMMBIE /JIsi IOHUMAaHHUS OKPYKAIOIIero MUpa
U T€X U3MEHEHHM, KOTOPhIE BHOCUT B HETO JIEATEILHOCTH YEJIOBEKA, U JJIsl IPUHSATHUS
COOTBETCTBYIOLIUX pelieHui. J[aHHbIe 0JI0KEHUsI TPEOYIOT OT €CTECTBEHHO-HAYYHO
IPaMOTHOI'O YE€JIOBEKa CIEAYIOUIMX KOMIIETEHTHOCTEN: apryMEHTUPOBAHHO (HAYYHO)
OOBSICHATH SBJICHUS, OLEHUBaTh M IUIAHUPOBATh HCCIIEJOBaHUSA, OOOCHOBAaHHO
MHTEPIPETUPOBATH JAaHHBIE U JOKA3aTEIbCTBA.

3anatus 1o mporpamme «buokBaHTyM» 1MO3BONIAT  (OPMUPOBATH Y
00y4aroumxcs yMeHUs OOBSACHATH SIBICHUS C HAYYHOU TOYKHU 3pEHHs; pa3pabaThiBaTh
IU3ailH HAy4YHOIO HCCJEJOBAaHUs; HWHTEPHPETUPOBATh IOJIyYEHHBIE JaHHBIE U

JI0Ka3aTeIbCTBA C PA3HBIX MO3ULMI U (POPMYJIHPOBATH COOTBETCTBYIOIINE BBIBOIBI.



OO6pazoBarenbHas mporpaMMa MOTpy’kaeT  oOydaromierocss B Cpeay
dbopMHUpOBaHUS W Pa3BUTHS ECTECTBEHHO-HAYYHOTO MHUPOBO33PCHUS, IIEITOCTHOU

HAay4YHOU KapTUHBI MUpa B 3TOU 00JacTH.

Ilenarornyeckas 1eaeco00pa3HoOCTb NPOrpaMMbl

IIporpamma «bHOKBaHTYM», B TOM 4YHCJIe, HalpaBlieHAa Ha peELICHUE
npoOpUEHTAIIMOHHBIX  3ajad,  o0ecrmeuuBasi ~ BO3MOXXHOCTh ~ 3HAKOMCTBa
00yJaronInuXxcs ¢ COBPEMEHHBIM O00OpPY/JOBaHHWEM M aKTyaJIbHBIMU TPEOOBAaHHUSIMH K
npodecCusiM eCTeCTBEHHO-HAyYHO!N HANPaBICHHOCTH.

[loHnMaHre COBPEMEHHBIX TEXHOJIOTHH M MPUHIIUIIOB €CTECTBEHHO-HAYYHOTO
MBIIIUICHUsT HEOOXOMUMO JUIsl pa3BUTHsI peOeHka B cdepax OHOIOTHH, DKOJOTHUH,
MEIHIIUHBI, XUMHUH, TIOTPAHUYHBIX Ha CTBHIKE €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH
HayYK.

MeTtononoruveckoi OCHOBO IPOTPaMMBI SIBIISICTCSI CHUCTEMHO-
JESTELHOCTHBIN MOIXO0/T, OPTaHUIHO COUYCTAFOIIUNCS C PA3TMIHBIMU COBPEMEHHBIMHU
o0Opa3oBaTeIbHBIMHU TEXHOJIOTUSMHU, TAKUMHU KaK Pa3BUTHE MOHSITHUIHOTO MBIIIJICHUS,
UCCleloBaTeNbCKkass M TMPOEKTHas  JesITeNbHOCTh. lIpuMeHeHue cHCTEMHO-
JeATeTbHOCTHOTO MMoaxoa Haubosiee 3hPeKTUBHO crocoOCTBYeT (GOpMHPOBAHUIO

YHUBEPCAJbHBIX YUEOHBIX ICHCTBUH.

eab mporpamMmmael
- dbopmupoBaHue HaBBIKOB €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH
0Oy4JaroIMXCs, UHTETPUPOBAHNE MOHMMAaHHUS €CTECTBEHHO-HAYYHBIX, B TOM YHUCIE,

AKOJIOTUUECKUX TPOOJIEM, MOMyIsIpU3alns HayKu.

3apaum mporpaMmsl

1. pacmmpsTh ¥ yriIyOJaTh 3HaHUS, YMEHHUS U HABBIKK YUaIIUXCs MO0 OMOJIOTHU U
SKOJIOTMM MOCPEICTBOM OCBOEHHSI TEXHOJOTMU MPOCKTHOM M MCCIIECI0BATEIHCKON

ACATCIIBHOCTH,



2. TIO3HAKOMHUTh C TEOpUEH W MPaKTUKOW peHIeHHs H300peTaTelnbCKUX 3ajay
(TPU3);

3. o0yudaTh HpPOCTEHIIMM METOJaM JIabOpaTOPHBIX HCCIEAOBAHHUM, MPOBEIECHUIO
JKCIICpPUMEHTA;

4. Hay4MThb II0Jb30BATHCS HAYYHO-IIONYJISIPHOM U CIIPABOYHOM JINTEPATYPOU, B TOM
YUCJIE UHTEPHET-UCTOYHUKAMM;

5. TO3HAaKOMHUTb C BBICOKOTEXHOJIOTMYHBIM 000pPYA0BAHUEM U IPUHIUIIAMU paOOThI
C HUM;

6. TMO3HAKOMUTh C TMpaBWJIaMU TEXHUKM O€30macHOCTH TMpU  pabore ¢
BBICOKOTEXHOJIOTMYHBIM 000PYI0BaHUEM;

7. chopMHUpOBaATh HABbIK PabOTHI B KOMaH/IE;

8. pa3BuBaTh HAONIOAATENIbHOCTh, BHHUMAaHHE, CIIOCOOHOCTH yualuxcs K
CaMOCTOSTEIIbHOMY PEIICHUIO BO3HUKAIOIIUX MPo0IieM;

9. oOyuarb 00paOaThiBaTh pE3yJbTAThl HUCCJIEJAOBAHHUS, B TOM YHCIE C
ucroybs3oBanueM UKT;

10. ¢dopMHUpPOBATH KOMMYHHMKATHUBHbIE HABBIKU.

ApecaTt nNporpamMmmabl
VYyamuecs 9 knacca
KosauyecTBo o0y4yaromuxcs B rpymnime

oT 12 no 15 geoBex;

@®opMbl 00y4eHUSsI U BUAbI 3aHATUI

[Iporpamma npenmnonaraet BIOOp (HOPM 3aHATHH, TAKHX KaK JaOOpaTOPHBIE U
MpaKTUYECKre padOThl, CEMUHAPHI, MPOBEJCHUE SKCTICPUMEHTA, UCCIIEIOBATEIbCKAS U
MPOEKTHAsi paboTa, BEIOOP KOTOPHIX 00YCIaBIMBACTCS TEMOU 3aHATUA U (HOPMOIi eTo
MIPOBEICHMSI.

[lo Tumy opraHu3anuu B3aWMOJEHCTBUS TENAroroB ¢ OOYYArOIIMMUCS TPH
peanu3auy MporpaMM HCIOJIB3YIOTCS JTUYHOCTHO-OPUEHTUPOBAHHBIC TEXHOJIOTHH

00yueHus (TeXHOJIOTUN MMPOSKTHON U UCCIIEIOBATEIIbCKOMN JACATSILHOCTH).



Peanmzamust  mporpamMmbl  TpenIoNiaraeT  MCHOJIB30BAaHUE  370POBBE
cOeperammux TEXHOJIOTHH, PeaTu3yIoINUXCs Yepe3 co3aHue 0e30macHbIX yCIOBH,
TaKMX Kak BKJIIOYCHHE B 3aHATHE JIUHAMHUYECKHUX Tay3, IEepUoJWYecKas CMeHa
ACSITENPHOCTH O0YyYalolUXCsa, KOHTPOJb COOMIOACHHUS OOYyYaroIUMUCS TPaBUII

pa6otsl Ha IIK, co3nanue OaaronpusTHOroO NCUXOJIOTMYECKOro KiuMaTa B TpyIie.

OTan4uTeJbHAsE 0CO0EHHOCTH MPOrPaAMMBbI

[IpencraBnsgemas mporpaMma OCHOBaHa Ha "MeTOIMYECKOM MHCTPYMEHTApUH

ThioTOpa. «brokBanTy™m Tynkut» (PsizanoB U., Auaperox /1.).

OpFaHI/I3aIII/IOHHO-HeI[aFOFI/I‘IeCKI/Ie yciaoBusl

Peanuzanms mporpaMMbl MOXKET OBITH OCYIICCTBJICHA KaK Ha COOCTBCHHBIX
pecypcax KBaHTOPHUYMa, TaK W TPH TMOJICPKKE CETEBBIX W HWHIYCTPUATBHBIX
MapTHEPOB Yepe3 CETEBOE B3aMO/ICHCTBHE.

CoBMecTHass  JI€SATENbHOCTh  YYAaCTHUKOB  00pa3oBaTeIbHOrO  Ipoliecca
BBICTpAWBAETCSI Ha TNPUHIMIAX HMOIMOHAIBHOM 3HAYMMOCTH, OTKPBITOCTH,
NS TENBHOCTH, OOPATHOM CBSI3U U CyOBEKTHOCTU 00YyYaroIIerocs.

®opma oO0y4yeHHsi - OYHasi, BO3MOXHO HCIOJIb30BAHHE JAHCTAHIIMOHHBIX
00pa30BaTeIbHBIX TEXHOJOTUN U DJECKTPOHHOTO OO0yUYeHUs. 3aHATUS MPOBOMASTCS IO
rpynnam. [lpu peanusanuu nmporpaMMbl, MOTYT OBITb OPTaHU30BAHBI M MPOBEACHBI
MacCCOBBIE MEPOIPHUSITHS JJII COBMECTHON JIEATETbHOCTH O0YUYaIOIIUXCS U POAUTETEH
(3aKOHHBIX MPEICTABUTEIIEH ).

Cpok ocBoeHHsi OOIIEPa3BUBAIOIICH MPOTPAMMBI OMPECISIETCS B yueOHOM
IIaHe, KOTOPBIM SBIAETCS TPUIOKEHUEM M MOXKET OOHOBISATHCS TI0O Mepe

HEOOXOIMMOCTH.

Pesxxkum 3aHsaTHH
[IpogomxkuTenbHOCT OAHOTO 3aHATHS — 45 MuHyT. KonmyecTtBo 3aHATHN B
JI€Hb, HEAENIO ONPENESETCS B COOTBETCTBUU C YUYEOHBIM IJIAHOM M KaJICH/IAPHBIM

rpauKoOM.



Ilnanupyembie pe3yjbTAThI 0CBOECHUSI 00Pa30BATEILHOI MPOrpaMMBbl
OOGyuaronuecs Hay4aTcs:

- pacro3HaBaTh OMOJIOTMYECKYI0 MPOOJIEeMaTUKy 3a pealbHBIMU CHUTYAIUSIMU,
MpUMEHsIsi 0a30BbIe HAYYHBIE METO/IbI TO3HAHUS;
- TIOHUMAaTh AaKTyaJbHOCTb HAyYHOTO OOBSICHEHUs] Ouosorundeckux (¢HakToB,
MIPOIIECCOB, SIBJICHUM, 3aKOHOMEPHOCTEMN, UX POJIU B JKMU3HU OPTaHU3MOB U YETIOBEKA;
- TPOBOJIUTH HAOIIOJEHUSI 3a KUBBIMU OOBEKTaMU, COOCTBEHHBIM OPTraHU3MOM;
OMHCHIBATh OMOJIOTHYECKHE OOBEKThI, MPOIECCHI U SBJICHUS;
- OCO3HAHHO UCTIOJI30BaTh 3HAHUS OCHOBHBIX MPABWJI MOBECHUS B MPUPOJIC U OCHOB
3I0pOBOTO  0O0pa3za JKM3HU B OpraHu3anuu  COOCTBEHHOTO  MPOCTpPaHCTBA
KU3ZHEACATEITLHOCTH U JICATCIILHOCTH,
- BEIOMPAThH 1IEJICBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JEUCTBUSAX U MOCTYIKAaX IO
OTHOIIICHUIO K JKMUBOU MIPUPOJIE, 3I0POBBIO CBOEMY M OKPYIKAIOIIUX;
- QaHAJIM3UPOBATh U OIICHUBATH 11€JIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JICCTBHUAX
U TIOCTYIIKax IO OTHOIICHHWIO K 3I0POBBI0 CBOEMY U OKPYXKAIOIIUX, IMOCIEICTBUS
BIMSHUS (DaKTOPOB pUCKa Ha 37J0POBbE YEIIOBEKA;
- pacKpbIBaTh Ha IPUMEPaX POJIb OMOJIOTHH B (POPMUPOBAHUH COBPEMEHHON HAYYHOM
KapTUHBI MHUPA U B IPAKTUUECKOU AEATEIbHOCTH JIFOJEH;
- YCTaHaBJIMBATh B3aMMOCBSI3b MPUPOIHBIX SIBICHHI,
- TOHUMAaTh CMBICJ, pa3NuYaThb | ONHUCHIBATH CHUCTEMHYIO CBSI3b MEXKIY
OCHOBOIIOJIATAIONUMU  OMOJIOTUYECKUMH TIOHSATUSIMHU: KJIETKA, OpPTaHU3M, BHJI,
sKocucTeMa, orocdepa;
- ICTIOJB30BaTh OCHOBHBIE METO/Ibl HAYYHOTO TTO3HAHUS B yUEOHBIX OMOIOTHYECKUX
UCCIIEIOBAHUSX, IPOBOJAUTH IKCIIEPUMEHTHI;
- OOBACHATH PE3YNbTATHl HKCICPUMEHTOB, aHATU3UPOBATh WX, (OPMYIHPOBATH
BBIBO/IbI;

- (OpMyIMpPOBATh THIOTE3bl HA OCHOBAHUU TMPEIOKEHHOU OMOTOTHUYECKON

WHGOPMAIINH | TPEJIaraTh BAPUAHTHI MPOBEPKHU THITOTE3;



- CpaBHUBATH OMOJIOTMYECKUE OOBEKTHI MEXAYy COOOM MO 3aJaHHBIM KPUTEPHSM,
JIeNaTh BHIBOJBI U YMO3aKIIIOUEHHS HA OCHOBE CPABHEHMUS;

- 00OCHOBBIBaTh €IMHCTBO >KMBOM U HEKMBOM MPUPOABI, POACTBO KHUBBIX
OpraHU3MOB, B3aUMOCBSI3M OPraHW3MOB U OKPY’Kalolleldl Cpeabl Ha OCHOBE
OMOJIOTUYECKUX TEOPUH;

- OINpEAeNsITh MOJENb 3KOJOTMYECKH MPAaBUIBLHOTO MOBEACHUS B OKPY’KaloIIen
cpene;

- TPENCTaBIATh OWUOJOTMYECKYI0 HMHQOpPMALMIO B BUJAE TEKCTa, TaOIUIBL,
rpaduka, 1MarpaMMsbl U JieJaTh BbIBOABI HA OCHOBAHUHU NIPEICTABICHHBIX TAHHBIX.
OOyuaroiuecs noxy4yaT BO3MOXHOCTb HaYUUThCS:

- pa3inyaTh €CTECTBEHHbIE IMPOILIECCHl HAa Pa3HBIX YPOBHAX OpPraHu3allii KUBOU
OPUPOJABI OT TMPOIECCOB, MPOUCXOSAUIUX O] BO3AECHCTBUEM AHTPOIOTEHHOTO

dakTopa;
- MOHUMATh 3HaYeHHE ((DYHKIIMH) SKOJIOTHUYECKUX TPYIIIT OPraHU3MOB B CTPYKTYpe
COOOIIECTB M DKOCUCTEM;
- JIEMOHCTPUPOBATh IMOHMMAaHUE KPYroBOPOTa BEIIECTB M 3HAYEHUE IKUBOTO
BEILECTBA B KPYrOBOPOTE BEIIECTB; COCTABIATh CXEMbl MEPEHOCA BEUIECTB
Y DHEPTUU B HIKOCUCTEME U B aHTPOMOIKOCUCTEME (1IETIH MUTAHUA );
- BBISABJIATH MOpGoorndeckue, (pu3noiornueckue, moBeJeHYECKre aianTaiuu
OpraHU3MOB K cpejie OOUTaHUs U JEUCTBUIO KOJIOTUYECKHUX (DAKTOPOB;
- ONPENENATh MOJEIb IKOJIOTMYECKH MPABUIIBHOIO MOBEICHUS B OKPYKAIOIIEH
Cpele; OLEHHMBAThb pE3YyJbTaThl B3aUMOJCICTBUSA YEJIOBEKA U OKPYKAIOIIEH
Cpelibl, IPOTHO3UPOBATh BO3MOYKHBIE MTOCIIEICTBHS JEATEIBHOCTH YEJI0BEKA IS
CYIIIECTBOBAHUS OTAEITBHBIX OMOJOTUYECKHX OOBEKTOB U IEJIBIX MPUPOJIHBIX
COOOIIECTB;
- TOHUMAaTh, OMNHUCHIBATH U NPUMEHATh HAa NPAKTUKE B3aUMOCBS3b MEXKIY
€CTECTBEHHBIMH HayKaMu — Owonorued, (U3MKOH, XWMHEW;, yCTaHABIWBATH
B3aUMOCBSI3b PUPOJAHBIX SBICHUMN.

Y yyamuxcs B npouecce 00y4eHuss popMHUpYIOTCS YHUBEPCAJIbHbIE

y4eOHbIe JeiicCTBUA:



JINYHOCTHBIE

- OCO3HAaHHME CBOEH COMNPUYACTHOCTU K JKM3HU CTpPaHbl uYepe3 H3ydeHUE
AKOJIOTUYECKUX TPOOJIEM U OKpYy)Karomed cpeabl POJAHOTO Tropojia U €ro
OKpPECTHOCTEWN;

- YBOKUTEJIBHOE OTHOIIEHNE K THOMY MHEHHUIO, TPAMOTHO BECTH JIUCKYCCHIO;

- ycTaHOBKa Ha 0€30MacHBIH, 3/T0POBBIA 00pa3 KU3HHU, OEPEIKHOE OTHOILICHHUE K
MaTepUaJIbHbIM U TYXOBHBIM IIEHHOCTSIM.

PeryasiTUBHbBIE

- YMEHHE TTOCTaBUTh YUEOHYIO 3a/]a4y Ha OCHOBE COOTHECEHHS TOr0, YTO yKe
U3BECTHO M YCBOEHO U TOTO, YTO €IlIe HE U3BECTHO;

- CMOCOOHOCTh TIJIAHUPOBATh, KOHTPOJIUPOBATH U OIICHUBATH CBOU JEHCTBUS,
BHOCHUTH HEOOXOJUMBIE JTOTIOJIHEHUS U KOPPEKTUBHI B IJIAaH B COOTBETCTBHH C
MOCTaBJICHHON 3ajadell M YCIOBUSIMH €€ peaau3aluu JJIs  MOJyYCHHS
HEO0OXOIUMOT0 pe3yJibTaTa MPU BBHIMOJHEHUH UCCIICI0BAHUS;

- (opMupoBaHre yMEHHS TOHUMATh MPUYUHBI Yyclexa/Heycnexa ydeOHOH
NEATeTbHOCTH M CIIOCOOHOCTH KOHCTPYKTHMBHO JCHCTBOBAThH JakKe€ B CHUTYaIUsAX
Heycrexa.

ITo3naBaTe/ibHBIE

- CaMOCTOATENIbHOE BBIJEICHNE U (popMyIupoBaHUE LIEIW W 3aJa4d y4eOHOU
NEATEeIILHOCTH, TIOMCKA CPEJICTB €€ OCYIIECTBIICHHS;

- TIOCTaHOBKa W (HOPMYJIHMPOBAHHE IPOOJIEMBI, CAMOCTOSTEIIBHOE CO3aHue
AITOPUTMOB JICSITEIBHOCTH TIPU PEIICHUU TPOOJEM TBOPYECKOTO U TIOMCKOBOTO
XapakTepa;

- TOMCK HeoOXomuMon WHGOpPMAIlUA C TPUMEHEHHEM pPa3IMYHbIX METO0B
MH(POPMAIIMOHHOTO TIOMCKA, B TOM YHCJIE C TIOMOIIBI0O KOMIIBIOTEPHBIX CPEICTB;

- BJAQJCHHME JIOTMYECKMMH OlepanusiMu (aHalu3, CHHTE3, CpaBHEHUE,
Kiaccudukaiys, o000IIeHNE, BBIIBUKECHUE THUIIOTE3, YCTAHOBJIICHUE AaHAJIOTHM U
T.J.).

KoMMyHHKaTHBHBIE



- IUIAHUPOBaHUE y4eOHOro COTPYAHMYECTBA C IMEJAroraMM U CBEPCTHHUKAMMU:
onpejeneHue 1eau, GyHKIUNA yYaCTHUKOB, CIOCOOOB B3aUMOECICTBUS;

- YMEHHE C JIOCTATOYHOW MOJHOTOM U TOYHOCTHIO BBIPAXKaTh CBOM MBICIH B
COOTBETCTBMM € 3aJayaMd M  YCJIOBUAMHM KOMMYHHKAlMW;  BJaJCHHE
MOHOJIOTUYECKON U AUAIOTHYECKON (hopmMaMu pedu.

Soft skills:
- KOMMYHHKAO€JIbHOCTh, OPraHU30BAHHOCTh, YMEHHE padOTaTh B
KOMaHJIe, MYHKTYaJIbHOCTb, KPUTHUYECKOE MBIIILJIEHUE,
KpPEaTUBHOCTh, THOKOCTh, APYKEIIOOHOCTD, JTUAEPCKHE KaueCcTBa.
Hard skills:
- MIOCTAHOBKA OMNBITOB M JKCIIEPUMEHTOB B 00JIaCTU OMOJIOTMM U
HKOJIOTUH;
- CO3/laHre OMOJIOTUYECKUX MOJIeNIeH, MaKeTOB;
-  HaBBIKM  paboOThl Ha  OWMOJOTMYECKOM  J1abOpaTOPHOM
000py10BaHNH;

- dHaJIM3 1 CUHTC3 I/IH(I)OpMaLII/II/I IO TEMC IIPOCKTA.

PaGota nmnpoexkTHOW Tpymmbl MPOBOAUTCS IO pa3HbIM  HampaBlIECHUAM
UCCJIEJOBAaHUN C YYETOM UHTEPECOB yUAIIUXCS.
DopMbl aTTECTALMH
IIpoMexyTOUHASI aTTECTANMS BBIIIOJTHEHUS IPOrPAMMBI U CTENIEHN YCBOEHUS
MaTtepuaja IPOU3BOAUTCA C MOMOIIBIO BBITIOJIHEHUS KEHCOB.
HroroBoii arrecraumeii sBisercs pa3paOOTKa W 3alluTa MPOEKTa B BUJC
y4acTHsI B BHYTPUTPYIIOBBIX BBICTABKAX, KOHKYpCax, IPE3CHTALUIX.

CucremMbl OLIEHKH Pe3yJibTATOB OCBOCHHUSI 00pa30BaTeIbHON MPOrpaMMbl
OcBoeHKe NporpaMMBbl Ha Ka)KJI0OM YPOBHE 3aBEPIIAETCS 3alIUTON MPOEKTOB.

Kpurepun onieHKM myOMMYHON TIPE3EHTAIIUN TTPOSKTA:

KpuTepuu oneHKH my0JJUYHON NMpe3eHTAlUU MPOEKTA:



AKTYyaJIbHOCTh M 3HAYUMOCTb MpoekTa (o1 0 g0 5 6anioB).
CooTBeTcTBUE pe3yibTaTa nmoctaBieHHou nenu (0-5 0anion).
VYpoBeHb 3aBepiieHHOCTH npoekTa (0-5 6amoB).

YpoBeHb CaMOCTOATENBHOCTH MPHU BBIMOJHEHUH paOoThI (0-3 Oana).

KauecTtBo npe3entanuu npoekta (opopmiienue, au3zaiin) (0-3 6amna).

o o ~ w0 bdp e

KauecTBo 3amuThl NpoekTa (YCTHOE BBICTYIUICHHE) U yYaCTHE KaxKI0ro
B 3amure (0-3 6amna).
/. YMeHue oTBeyaTh Ha BOIPOCHI U OTCTaMBaTh CBOIO TOUKY 3peHus (0-3
Oamna).
8. AHamM3 HayyHbIX UM HWHXXEHEPHBIX MCTOYHUKOB, KOHKYPEHTHBIX
MOX0JIOB K aHAJIOTUYHOM v Om3koi 3agade (0-3 Oaa).

VY4yeHukaM, yCHENIHO 3alllMTUBIIUM MpoekT oT 20 06amioB u BBIIIE,
nocetuBiinM 70% 3aHATUHN 11O IpOrpaMMe PEKOMEHYETCsI IPOAOJIKUTE 00yUeHNE
Ha CJIEAYIOIIEM YPOBHE. Y UeHHKaM, HAOpaBIINM [0 Pe3yJIbTaTaM 3allUThl MPOEKTa
meHee 20 GamoB, a Takke nmoceTuBmiuM MeHee 70% 3aHSATUH MO MporpaMme
peKOMEHJyeTcs  BbIOpaTh  OOydyeHHe 1O  JApPYyrol  JONOJHUTEIbHOU

obmepasBuBaronieit mporpamme T «KBantopuymy».

MeTtoauueckoe ofecrieueHre peau3aniu MPorpaMmbl

MeToibl, UCTIOJIB3YEMBIE TIEAATrOTOM:

- ICMOHCTpalMs HarjIsiIHOrO MaTepuaa;
- UI3YYECHHUE UCTOYHUKOB;

- MO3TOBOH LITYPM;

- ICCJIe0BATEIILCKUH METO;

- KeHCc-MEeTO/;

- IPOEKTHAsI AEATEIbHOCTb;

- MyOJIMYHOE BBHICTYTUICHHE.
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IIpuemMbl aKTMBHU3ALMU HHTEpPeca K NPeAMETHOMY COAEP/KAHNIO
- Qacunuranus
- Monepanus
- [ToBbIlIEHHE SMITATUYECKOTO BOCTIPUATUSL OMOOOBEKTOB

- Ucnonw3oBanue IMPOBOKATUBHBIX METOAOB B TCOPHUU O6y‘I€HI/I$1 u

TBOPYECTBE
- [IpoGnemaTuzarus
- CxemaTuzanus
buoxkBanTym
HanpagJienne: MUKpoOHoI0THs
Conep:xxanne

Pa3znen 1. BBenenue

TeopeTnueckas 4acTh

[IpaBuna noBenenus B naboparopun bruokBantym

[IpakTHyeckas 4acThb

[IpaBuna pabGoTsl ¢ Ja0OpaTOPHBIM OOOPYAOBAHHEM. Y CTPOMCTBO CBETOBOIO
MUKPOCKOTIA.
Pa3znen 2. U3yueHnne no4uBbl

TeopeTnueckas 4acThb

XapakTepuCcTHKa MTOYBEHHBIX Pa3pe30B

IIpakTHyeckas 4acTh

OTt60p mpo6 mouBsl. BHecenne naHHbIX B JabopaTopHbii xypHal. MccnegoBanue
MEXaHHYECKOro cocTaBa IMOYBbl. OnpeneneHue Haau4yusi KapOOHATOB B IOYBE.
Omnpenenenue KUCIOTHOCTU CPEbl MOYBEHHOU BBHITSIKKHA. OnrcaHue Npood MOYBBHI.

Pa3nen 3. IloceB u Ha0JIl0eHHE 32 POCTOM KOJIOHUIA

IIpakTHyeckas 4acTh

[IpuroroBnenne pactBopa coseid. IlpuroroBienue cpeapl Ombu. Iloces
MMOYBEHHBIX KOMOYKOB Ha cpeay Dmou. U3yuenue mopdosoruu komonui. Onucanue

pesyinbTraToB. IlpuroroBnenune mnpemapatoB. Oxpacka mnpenaparoB. HM3ydenue
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npenaparoB  moj  MukpockonoMm.  Onucanue — Mopdosorun  OaKTepuid.

®dororpadupoBanue OaKTepUl.

HccnepoBanue CIIOCOOHOCTH K HAKOIUICHHIO

NOJUMEPOB. BHEceHne pe3ynbTaToB B J1a0OpaTOPHBIN KypHAJL.

Paspnen 4. U3yuyenue BiausiHUS 0aKTEPHI HA POCT M Pa3BUTHE PACTEHUH

IIpakTnueckas 4acTh

IToceB KOHTPOJBHOW M OIBITHOW TIpynIl pacreHud. M3roroBieHue CycHeH3un

KyJIbTyphl OakTtepuil. BHeceHune OakTepuil B MOYBY OMNBITHBIX TPYNI pPACTEHUU.

N3smepenue pactenuii. OdopmiieHne pe3ynbTaToB B Buae Tabuuibl. CpaBHEHUE

pe3yabTaTtoB, GoOpMyJIHpOBaHHE BBIBOJOB. (OO00O0IIEHHE TMOTYYEHHBIX 3HAHUM C

IMOMOIIBIO BUKTOPUHBI «OXOTHHK 3a MI/IKpO6aMI/I))

Pa3pnen S. PaGora Hag nmpoexkToMm.

TeopeTnyueckas 4acThb.

3HAKOMCTBO CO CTPYKTYPOU MPOEKTA.

IIpakTHueckas 4acTkb.

PaGora Han mpeseHTamumed gokiama. PemeTurust BBICTYIUICHHWS. 3aliuTta

IMPOCKTA.

Y4eOHo-TeMaTH4YeCKOE IJIAHMPOBAHHE

Tema:

KoandyecTBo 4acos

Teoper. | IIpakTHu.

Pa3nea 1. BBenenue

1.

[IpaBuiia moBeeHust B Jabopatopuy bHOKBaHTYM.
Y CTpOolCTBO CBETOBOI'O MUKPOCKOIIA.

Pa3zpnen 2. U3yyeHue nouBbl

XapakTeprCcTUKa IMOYBEHHBIX pa3pe3oB. Ot1Oop
1po0 MMOYBHI

HccienoBanne MeXaHMYECKOTO COCTaBa IIOYBHI.
Brecenne maHHbBIX B JIAOOPATOPHBIN KYpHAJ.

OnpeneneHue KUCIOTHOCTH CpPEllbl MOYBEHHOU
BBITSOKKM. OrnipeiesieHue Haluuyusi KapOOHAaToB B
MOYBeE.

Pa3nea 3. IloceB u Ha0JIl0JeHHE 32 POCTOM KOJIOHUI

CrtpoeHue U )KU3HEAEATEIbHOCTh OaKTEpUil

1|
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6. IlpurotoBienue pactBopa coseid. [Ipuroropnenue 1
cpeanl DIiou.

/. TloceB mOYBEHHBIX KOMOYKOB Ha cpelly Duiou 1

8. IlpaBuna onucanusi MOp(OIOTUU KOJTOHUN 1

9. Uzyuenue Mmopdoaoruu KOJI0HHUM 1

10.[lpuroToBnenre  mpemapaToB U HU3yYECHHE 1
MOpG0oJIOTUU OaKTepuid

11.PororpadupoBanue nMpenapaToB U UX ONMHUCAHUE 1

Paspnen 4. U3yuyenue BiausiHusi 0aKTEPHl HA POCT M Pa3BUTHE PACTCHUH

12.TloceB KOHTPOJIBHBIX U OMBITHBIX TPy PACTEHUU. 1
Buecenne OakTepuii B MMOYBY OMNBITHBIX TPYIII
pacTEeHHM.

13.3mepenHre pacTeHUd KOHTPOJIBHOM U OMNBITHOU 1
Py

14.0dopmiieHre pe3yabTaToOB B BUAE TAOIUIIbI 1

Paznea S. IlpoekTHas 1eATEJILHOCTD.

15.TogroroBka k 3amurte. Hamucanuwe pe3ynbTaToB 1
HCCJIEJOBAHUS

16.006006111€eH1E PE3yIBTATOB 1

17.3amuTa mpoeKTOB 1

NTOI'O: 4 13

Bcero uacos: 17

Ilnanupyembie pe3yabTaThI:

— OynyT oTpaboTaHbl HABBIKK W3YYCHHS, ONTUCAHMS, MOP(OIOTHH OaKTEpHl U UX
KOJIOHW, aHajwW3a JaHHBIX, IIOJIYYCHHBIX C IOMOIIbI0 COOCTBEHHBIX
UCCJIEIOBAHUH C UCTIOJIb30BAaHMEM CBETOBOTO MUKPOCKOTIA

— HayyaTcsi TMpPeACTaBISATh OHOIOTMYECKYI0 HWH(OpMAIMI0O B BHAE TEKCTa,
Tabnuipl, rpaduka, AUArpaMMbl U JeNaTh BBIBOJBI HAa  OCHOBAHHH
NIPEICTaBIICHHBIX JAHHBIX;

— HaydyaTcsl HCIOIb30BaTh OCHOBHBIE METOJbI HAYYHOTO IMO3HAHHS B YUEOHBIX
OMOJOTUYECKUX MCCIICIOBAHUSAX, TPOBOAUTH IKCIIEPHUMEHTHI;

— HayyaTcsi OOBSACHATH pe3yJbTaThl OSKCIEPUMEHTOB, AaHAIM3UPOBATH WX,
(dbopMyIHpPOBATH BHIBOIBL
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Haydarcd (OpMyJIHMpOBaThH TUIOTE3bl HA OCHOBAaHUM  MPEIJIOKEHHOU
Ononornyeckoil THpOpMalLMK U MpeJiaraTb BApUaHThI IPOBEPKHU THIIOTE3;

HayyaTcsi CpaBHUBATh OMOJIOTMYECKHE OOBEKThI MEXIY COOOU MO 3aJaHHBIM

KPpUTCPHAM, JCJIaTh BBIBOJAbI 1 YMO3AKIIIOUCHNA HAa OCHOBE CPABHCHUSI,
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