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HanpaBiieHHOCTH NPOrpaMMbI: €CTECTBEHHOHAYYHAsI
YpoBeHb nporpaMmmbl: 6a30BbIid

1. IlosicHuTEILHAS 3aMMHCKA

1.1. OO0JacTb NPpMMEHEeHHUs POrPaMMbI
IIporpaMma MOKET NPUMEHATHCS B YUPEXKICHHUSX JONOIHUTEIBHOTO 00pa3oBaHUSA U
0011e00pa30BaTEIbHBIX OPraHU3ALUAX PU HAIMYMKM MaTEpPUAIbHO-TEXHUUECKOTO 00eceueHus
U COOJIIOZICHUN CAHUTAPHBIX HOPM.

1.2. HopmaTtuBHO-nipaBoBasi 6a3a pa3padoTKu M peain3aliu NpPorpaMmbl.

[Tporpamma pa3paboTaHa B COOTBETCTBHHU:

— @enepanbHbM 3ak0OHOM 0T 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBanuun B Poccuiickoit
Denepauuny;

— npukazoM MuHucrepctBa npocseuienus Poccuiickoit @enepanuu ot 27.07.2022 Ne 629
«O0 yTBepKIEHUU TIOPSAKA OpraHU3alMK W OCYIIECTBICHUs 00pa3oBareinbHOU
JESTENIbHOCTH 110 JONOJHUTENIBHBIM 00111€00pa30BaTeIbHbIM IPOrpaMMamy;

— pacnopspkenueM [lpaBurenscrBa Poccuiickoit @enepaunu ot 31.03.2022 Ne 678-p. «O0
yTBepkaAeHuH KOHIIeNINU pa3BUTHs TOMOJTHUTEIHLHOTO 00pa3oBaHUs JETel U MPU3HAHUU
yrparuBmuM cuiny Pacnopsixenus [lpaBurenscrsa PO ot 04.09.2014 N 1726-p».

— TIOCTaHOBJIEHHEM [J1aBHOTO rocynapcTBEHHOTO caHUTapHOro Bpada Poccuiickoit denepanuu
ot 28.09.2020 Ne 28 «O0 yrBepxkaenun canutapHbix mnpasui CII 2.4.3648-20 «CanurapHo-
SMUAEMHOIOTHYECKHE TPeOOBaHUA K OpraHU3allusM BOCIUTAaHUS U OOY4eHHUS, OTAbIXa U
03/10pPOBJICHUS I€TEN U MOJIOJIEHKI;

— TIOCTaHOBJIEHHEM [J1aBHOTO rocyaapcTBEHHOTO caHUTapHOro Bpaya Poccuiickoit denepanyu
or 28.01.2021 Ne2 «OO0 yTBepkaeHHH caHUTapHbIX npaBui U HopMm CanlluH 1.2.3685-21
«l'uruennyeckue HOpPMAaTUBbI U TpeOOBaHUS K OOECHEUEHUIO0 O€30MacHOCTH U (WIIN)
0e3BpEeIHOCTH IS UuenoBeKa (DaKTOpOB Cpebl OOUTAHUSY.

1.3. AKTyaJIbHOCTB, EAArOrHYecKas nejiecoo0pasHoCTh NPOrPaMMBbI

AKTyanbHOCTh TporpamMmel «buomab. Jlunus 1» oO0ycrnoBieHa HEOOXOJUMOCTbHIO
MOBBIIICHUS] MOTHBAIIMU JIETEH K MCCIEA0BATEIILCKONM M MPOEKTHOU NIEATETLHOCTH B 00JIaCTH
6uonornu. OOydaronyecs MO JAHHOM IMporpamMMme MOrpy3sTcs B pealu3aliio KOMIUIEKCHBIX
MEXIUCUUIUIMHAPHBIX TPOEKTOB Ha CTBIKE KIIIOYEBBIX €CTECTBEHHBIX HAayK: OuHoJoruw,
HKOJIOTUHM, XUMUU U (U3UKU C NPUMEHEHHEM COBPEMEHHBIX OMOMH)KEHEPHBIX IMOAX0J0B. B
pe3ynbTare peanu3aldyd [POrpaMMbl, OOy4aroluecs HayyaTcsl pelaTrb paKTHYecKue
MEXIUCIUIUITMHAPHBIE 331a4l B 00JaCTU MOYBEHHOM MHUKPOOMOJIOTHH, arpoOMOTEXHOJIOTHH, a
TaK)Ke IPOBOJAUTH CTATUCTUUYECKYIO0 00pabOTKY pe3ysIbTaToOB U JieJaTh BHIBOABI O IOCTOBEPHOCTH
oOHapy>KEeHHBIX TPEHJIOB. [[1s pemeHus 3TUxX 3ajad yyamyuMcs HOHAA00TCA 3HAHUS U3 Pa3HBIX
oOnactel - XUMHUHM, (QU3UKHU, OMOJOTHH, DKOJOTMH, MaTeMaTHKU. Peanusanus mnporpammbl
CHOCOOCTBYET paHHeH NMpodecCHOHAIbHOW OpHeHTAaluu o0yJaromuxcs B chepe ecTeCTBEHHBIX
HayK.

Ilenarornyeckasi mesnecoodpasHoctbs nporpamMmel «buoJlab. Jlunus 1» oOycnoBieHa
TEM, 4YTO OHa CHOCOOCTBYeT (POPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS Yy OOydarolmuxcs, a
TaK)K€ KOMIUIEKCHOTO NPEJCTaBICHHS O B3aMMOJEWCTBUM >KMBBIX OpPraHU3MOB B INPHUPOJE.
OOyuaromecss MO3HAKOMSATCS C KOHLEMIMEH TIpaXJTaHCKOM HayKd, TMOJIydaT pelieHus
MPAKTUYECKHUX 3a7ad B 00JacTU MOYBEHHOM MHMKPOOHMOJIOTMH U THJIPOIIOHHOTO BBIPALIMBAHUS
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp, NPHOOPETYT IMEpBUYHBbIE 3HAHUS B OOJACTH 3KOJOTHH,
OMOJIOTUM W XUMHUH; HAydyaTCsi ONpPENeNsITh MapaMeTpbl Cpeabl, MOJ0MpPaTh ONTHMAJIbHBIE
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YCIIOBUSL IS KYJIBTHBUPOBAHUS pacTeHH U MuKpoopranusmoB. Ocoboe BHUMaHHE B
mporpamMme yIesIeTCsl JIOCTOBEPHOCTH TOJIYYCHHBIX PE3yJbTaTOB, CTATHCTHYECKOW 00paboTKe
JTAHHBIX.

[Iporpamma «buoJla6. Jluaus 1» paccunTaHa Ha IIKOJBHUKOB Pa3HBIX BO3PACTOB.
[TpumeHeHne Keilc-3alaHuii pa3HOM CTEMEeHU CIOKHOCTH O0ECIeUMBAeT MOATOTOBKY ACTECH B
COOTBETCTBUU C MX BO3PACTHBIMU OCOOCHHOCTSIMU U YPOBHEM 3HAHUM.

HoBu3Ha nporpamMmbl 3aKII0YaeTCsl B HAIIPABJIEHHOCTH Ha (pOpMHUpOBaHHE MPAKTHUYECKUX
HaBBIKOB B 00JacTW OHOJOTMM M HMHTETPUPOBAHUU COJEP)KAHMS, METOJOB OOYYEHHUS U
oOpazoBatenbHOil cpensl. [Iporpamma 0Oasupyercs Ha NOpPUHLIUINAX HHHOBALIMOHHOCTH,
HAy4YHOCTHU, UHTEpECa, KaueCTBa, JOCTYITHOCTH U JEMOKPATUYHOCTH.

OTnUYUTENBHBIMU OCOOEHHOCTSMHU MTPOTPAMMBI SIBJISIETCS TO, YTO OHA:

— HampaplieHa Ha pa3BUTUE Y OOY4YAIOIIMXCS YCTOWYMBOTO HWHTEpPEca K OCBOCHHIO
COBPEMEHHBIX TEXHOJOTHH, TPOCKTHOW JEATCIbHOCTH, TMPAKTUYECKUX HABBIKOB B
n30paHHOl 00pa3oBaTenbHOM 00IaCTH;

— peanu3yercss C HUCHOJb30BAHHEM BBICOKOTEXHOJIOTMYHOIO O00OpYIOBAaHUS JETCKOIO
TexHonapka «KBaHTOpHYM» B yCIIOBHSX MOTUBHPYIOLIEH MHTEPAKTUBHON CPEJIBI.

- Bnaroz[apﬂ 9THM OTJIHYUTEILHBIM OCOOEHHOCTIM IIporpamMmma CHOCO6CTByeTI

— (OpPMHUPOBAHUIO HABBIKOB YYaCTHsl OOYYAIOIIUXCS B yUeOHO-UCCIICIOBATEILCKOH U
MIPOEKTHOM J1eATeIbHOCTH;

— OBJQJACHHIO YYallUMHUCSA TPHEMaMH YYeOHOrO0 COTPYJAHHYECTBA ¥  COIMAIBHOTO
B3aMMOJICHCTBHS CO CBEPCTHUKAMU, CTAPIIUMU IIKOJILHUKAMH U B3POCIBIMU B COBMECTHOM
y4eOHO-UCCIIE0BATENbCKON U MPOEKTHON JESITEIbHOCTH.

1.4. Ileasr mporpamMMbl: CO3JaHHWE YCJIOBHM IS Pa3BUTHS KOMIIETEHIIMH B oO0nacTu
OMOJIOTMM M CMEXHBIX HayK uYepe3 IOrpy)KeHHE B IMPOEKTHYIO U HCCIIEOBATEIbCKYIO
IEITEILHOCTh Ha OCHOBE KEUC-TEXHOJIOTHH.

1.5. 3agauyu nporpaMmmslI

Oobyuawmmue:

- Coznatp ycnoBus Uil OCBOCHHS OCHOBOIIOJIATAIOIIMX TOHATUN W NPEACTABIECHUI O )KMBOU
IIPUPOJIE, €€ YPOBHEBOI OpraHu3aliy U 3BOJIOLUH.

- Co3patp ycnoBus JUIs pa3BUTUS MPEJICTABICHUH O POJIM U MecTe OMOJIOrMH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpA.

- Co3pmare ycnoBus s Pa3BUTHA IMOHMMAHUS poOJM  OWOJNOTMM B (OPMHPOBAHUU
rPaMOTHOCTH Y€JIOBEKA JIJISl PELICHUS MPAKTUYECKUX 3a/1ay;

- Co3pate ycnoBusi Ui pa3BUTUS YMEHUH Oe30macHOro M 3¢ (eKTUBHOTO HCIOIb30BaHUS
000py/0BaHusl, MPOBEICHUS U3MEPEHUN M aleKBaTHON OLIEHKH MOJYyYEHHBIX PE3yJbTaToB,
NpEeCTaBICHNUs HaydHO OOOCHOBAHHBIX apryMEHTOB CBOMX JEHCTBHM, OCHOBAaHHBIX Ha
MEXIPEIMETHOM aHalIM3€ y4eOHBIX 3ajau.

- Co3pare ycnoBusl AJs pa3BUTUS YMEHUH (OpMyTupoBaTh TMIIOTE3bl, KOHCTPYHUPOBATh,
MIPOBOAMTD IKCIIEPUMEHTHI, OLIEHUBATh MOJIYYEHHbIE PE3YJIbTAThI.

- Co3pmare ycnoBus JUIs pa3BUTHUS yMEHHUS OOBSCHATH pE3yAbTaTbhl OMOJIOTHYECKUX
JKCIIEPUMEHTOB.

- Co3snatp ycnoBus 11 (GOpMUPOBAHHS MOHUMAHUS LEIOCTHON HayYHON KapTUHBI MHUpA.

- Coznate ycnoBus misg (HOpMHUPOBAHHS YMEHHUIl CONOCTaBIATh SKCIEPUMEHTAIbHBIE U
TEOpPETUYECKHE 3HAHUS C O0BEKTHUBHBIMH PEATTHSAMHU KHU3HH.

- Coznate ycioBust i (OpMHpPOBaHHMS COOCTBEHHOM MO3MIMH IO OTHOUICHHIO K
O6uonornyeckoit MHGOpMaIH, TOTYy4aeMON U3 Pa3HbIX UCTOYHUKOB;



Pa3BuBaromue:
Co31aTh yclIoBUA U1l Pa3BUTHSI YMEHUS COCTABJIATH IUIAH U CJIEIOBATH EMY.
CO3[[aTB yCJIOBI/IH JUIA pa3131/1T1/1;1 YMGHI/Iﬁ aHaJII/I3I/IpOBaTL, COIIOCTAaBJIATD, CpaBHI/IBaTB,
0000111aTh TO3HABaTEILHbIE OOBEKTHI, 1EJIaTh BHIBOKLI.
Co3parb ycnoBusi Uit pa3BUTHS YMEHUH CaMOCTOSITEIbBHO OCYIIECTBIIATh TOMCK
nH(pOpMaIUK ¥ IPEACTABIIATH €€ B MUChbMEHHON M YCTHOH opMme.
CO3[[aTB YCI0BUA AJId Pa3BUTHUA KOMMYHHKATHBHBIX HAaBBIKOB qepes pa3H006pa3HLIe BUJIbI
PEYCBOM IEATELHOCTH (MOHOJIOTHYECKAS, THAJIOTUYECKAsl peUb).
CoJeiicTBOBATh PA3BUTHUIO CAMOCTOSITEILHOM MMO3HABATEIILHOM JIEATEbHOCTH.

BocnuraresbHble:
CriocoOcTBOBaTh pPa3BUTHIO OTBETCTBEHHOCTH, TPYMOJIIOOMS, LEICYCTPEMIEHHOCTH MU
OpPraHU30BaHHOCTH.
CopnelicTBOBaTh MOBBILIEHUIO YPOBHSI MOTHBALIUHU K O0YUEHHUIO.
Crioco6cTBOBATh PA3BUTHIO YMEHUS OTCTaWBATh CBOIO TOUKY 3PCHHUS.
Crioco6cTBOBaTh Pa3BUTHIO KYJIbTYphl B3aMMOOTHOLIEHUH IpH paboTe B mapax, rpymnmnax,
KOJIJICKTHBE.
Crioco6cTBOBaTh Pa3BUTHIO aKTUBHOM KM3HEHHOW MO3ULMU B 00JACTU MPUPOJAOOXPAHHOMN
JESATEIbBHOCTH U COXPAHEHHUS 3/10POBBS.

1.6. Anpecat nporpamMmsl.
Jannas mporpaMMa mpeaHa3zHadeHa A oOydatomuxcs 11-14 u 15-17 ner, ocBOMBIIMX

JIOTIOTHUTEIIbHYIO 0011e00pa30BaTEILHYIO o011epa3BUBAIOLIYIO IporpaMMmy
€CTeCTBEeHHOHay4HOU HampaBieHHOCTH «bnoJlad. Jluaus 0» u nmporeammx SKCIepTHYIO OLIEHKY
IMIPOCKTOB 100 JJI1 IIKOJIBHUKOB, YCIICIIHO NPOMICAIINX BXOJJHOC TECTUPOBAHUC.

KonuuecTBo uenoBek B rpyirme — ot 8 10 12 yenosexk.

1.7. ®opma peanm3anum NPpOrpamMmbl: O4Hasl.
YpoBeHb nporpammbl — 6a30BbIH.

1.8. Cpok ocBoenusi nporpammali: 144 yaca.
1.9. ®opma opranu3zanuu 3aHATHIA: TapHAs, TPYNIIOBasi, KOJUIEKTHUBHASI.
1.10. Pesxxum 3aHaTHii: 2 THS B HEACIIO MO 2 aKaJeMUYECKUX Yaca.

1.11. Buabl y4eOHbIX 3aHATHI U PadOT: JICKIIUU, MPAKTHYECKUE padOTHI, TaOOpaTOPHBIE

paboThl, paboTa B MaJbIX IPYMIaX, JUCKYCCHSL.

1.12. Oxkugaembie pe3yabTaThl 00y4eHHSA

JIuunocmmuuie pezynsmamat:

OO6yyvaromuiicst Oy1eT 1eMOHCTPUPOBATD B JESTEIbHOCTH:

yMEHUE IJIaHUPOBATh U KOHTPOJIMPOBATH CBOIO EATEIBHOCTD.

TOTOBHOCTB K CAMOCTOSITEIIbHBIM JIEUCTBUSIM, OTBETCTBEHHOCTD 3a UX PE3YJIbTATHI;
CaMOCTOSATENIBHOCTD CYKICHHUM, HE3aBUCUMOCTb U HECTAaHIAPTHOCTh MBIIUICHHUS;
TOTOBHOCTh K CaMOpa3BUTHIO U caMOOOPa30BAHMIO HA OCHOBE MOTHMBALIMU K OOYYEHHIO U
IIO3HAHMUIO;

TOTOBHOCTb Y4acCTBOBAaTh B OOIIECTBEHHOM KU3HU 00pa30BaTEIbHOTO YUPEKACHHUS,
BHUMATEJIBHOCTh, HAaCTOMYMBOCTb, LIEJIEYCTPEMIIEHHOCTb, T'OTOBHOCTH IIPEOJOJIEBAThH
TPYIHOCTH;
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KPUTUYECKOE OTHOIICHUE K MH(POpMAIUK U N30UPaTENbHOCTD €€ BOCIPUSATHS;
IIOHVMMAHHWE OCHOBHBIX IPHUHLIMIIOB WM IPAaBWJI OTHOIIEHUS K >XMBOW IIPUPOJE, OCHOB
3/10pOBOT0 00pa3a KU3HU.

Memanpeomemmuboie pe3yiomamol:

Pecynamusnvle ynusepcanvhvie yuebHwvle Oelicmeust:

OOyuarommiics OyJeT 1eMOHCTPUPOBATh B ACATCIBHOCTH:

TOTOBHOCTL IMPUHHUMATh MW COXPAHATH HOCIW W 3aJdadu yqe6H0171 JACATCIIbHOCTH,
CaMOCTOSITEJIBHO HAXOAUTD CPELCTBA €€ OCYIECTBIICHNUS;

CIIOCOOHOCTh CaMOCTOSITCIIFHO AICKBATHO OLICHMBATH NPABUJIBHOCTH BBLIIIOJHCHHA 3aJJaHUS
Y BHOCUTb HEOOXOAUMbIE KOPPEKTHBBI;

YMCHHUEC CaMOCTOATCI/IbHO IIJIAHUPOBATH CBOU ﬂCﬁCTBHH B COOTBETCTBHH C IIOCTABJICHHOM
LEJIBIO;

CIIOCOOHOCTBH CAaMOCTOSATEIBHO OCYLIECTBIISATH MOLIATOBBII U HTOTOBBI KOHTPOJIb.

Tlo3nasamenvHble yHugepcanibHuvle yuebHbie 0etucmeust.

OOyyaromuiicst OyeT 1eMOHCTPUPOBATD B JESATEILHOCTH:

CIIOCOOHOCTh C TIOMOIIBI0 HACTAaBHUKA OMPEICIATh MOHATHS, CO37aBaTh OOOOIICHHUS,
yCTaHABJIMBaTh AHAJIOTHMU, KJIACCU(PUIIMPOBATH, BHIOMPATh OCHOBAHHMS W KPHUTEPHUU IS
KJIAaCCU(UKALINY, YCTAaHABIUBATh IMPHUYUHHO-CIICJACTBCHHBIC CBSI3H, CTPOUTH JIOTUYECKOE
paccykJeHHue, yMO3aKiIoueHue (MHIYKTUBHOE, ACIYKTHMBHOC W 10 aHAJIOTHH) W JIEJaTh
BBIBOJIBL,

CIIOCOOHOCTH C IOMOIIbI0 HACTAaBHHUKA BHIOMPATh OCHOBAHMS M KPUTEPUHU IIPH BBIJICICHUN
MIPU3HAKOB, CPABHEHUH U KJIACCU(UKAIINHA OOBEKTOB;

YMEHHUE HAaXOAUTh OMOJIOTHYECKYIO HH(POPMAIIMIO B Pa3HBIX UCTOYHHKAX, aHATM3UPOBATh U
OIICHUBATH WH(OPMAIIHIO;

TFOTOBHOCTH C IIOMOIIbI0 HACTaBHMKA OCO3HABaTh CBOC IPOJBIIKCHHE B OBJIAJCHUHU
3HAHUSIMH U YMEHUSIMHU.

Kommynuxamusnvle ynugepcanvhvie yuebHvie 0eticmeus:

O6yanOIHHﬁ0H 6yz[eT ACMOHCTPUPOBATH B ACATCIIBHOCTH:

YMEHHME MPEICTaBIATh HHPOPMAIIIO, COOOIIATh €€ B TUCbMEHHOW U yCTHOU (hopme;
TOTOBHOCTh Y4aCTBOBAaTh B 3(P(PEKTUBHBIX TPYNIOBBIX OOCYXKJIEHHSIX U 00ecreuuBaTh
0OMEH 3HaHUSMHU MEX]y YWIEHaMHU T'PYIIbI AJIs IPUHATHS COBMECTHBIX PEILICHUN;
CIOCOOHOCTh  CTaBUTh  BOIPOCHI, HEOOXOMUMBIE ISl OpraHu3alMd  COOCTBEHHOM
NEeSTEIbHOCTY M OCYLIECTBJICHHWS WHULMATUBHOTO COTPYAHMYECTBA C MHApTHEPOM IpHU
noucke, cOope 1 aHaJIn3e HHPOPMaLIUY;

TFOTOBHOCTh YYMTBIBaTh MHEHHME MapTHEPA, apryMEHTUPOBAHO KPUTUKOBATh JOIMYIICHHbIE
OLIMOKH, 0OOCHOBBIBATh CBOE PEILLICHHE;

YMEHHE BIIaJIeTh MOHOJOTHYECKOW M JUAlIOruueckoil (GopMaMy pedd B COOTBETCTBUH C
HOPMaMU POAHOTIO S3bIKa;

TFOTOBHOCTh OCYIIECTBJIATh B3aMMHBIM KOHTPOJb U OKa3blBaTb B COTPYAHUYECTBE
HE00XO0AMMYIO B3aMMOIIOMOIIIb;

TOTOBHOCTb COTPYJHUYATH C OJTHOTPYIITHUKAMHU IIPH BBIIOJIHEHUH 3aJaHHI;

YMEHHE C Y4ETOM LI€J€il KOMMYHHMKAIMU JTOCTATOYHO TOYHO, MOCJIEAOBATEIBHO M IIOJHO
neperaBaTh MapTHEPY HEOOXOAMMYI0 HHGOpPMAIMIO KaK OPUEHTHP IS TOCTPOCHHS
JIeNCTBUS,

TOTOBHOCTb, OTCTamBasi CBOK TOYKY 3pEHHMsSI, NMPUBOJIUTH apTyMEHTHI, MOATBEpXKAas HX
(akTamu; B JUCKYCCHM BBIIBUTaTh KOHTPApryMEHTBI, epedpasupoBaTh CBOIO MBICb.



Ilpeomemmnoie pesynomamot:

OOyuatomiuiics OyaeT IeMOHCTPUPOBATH B IEATEILHOCTH:

YMEHHUE TPUMEHITh OCHOBHBIEC PUEMbI PA3MHOXKEHHS U KYJIbTUBUPOBAHUS PACTCHUN;
YMCHI/IC HpI/IMCHSITB OCHOBHBIC HpI/IéMBI KyJIBTI/IBI/IpOBaHI/ISI MI/IKpOOpI‘aHI/ISMOB;

YMEHHME OCYIIECTBJIATh MPOCTEUIINA aHAJIM3 KadyecTBa BOJHOM M BO3IYIIHON Cpebl,
MUIIEBBIX [IPOAYKTOB;

yMEHHE T0JIb30BaThCS JTJa00paTOPHBIM 000PYI0BAaHUEM U TTOCYI0M;

YMEHHE MTPOBOAUTH MPOCTEHIITYIO CTATHCTUYECKYIO 00pabOTKY pe3yabTaToB;

YyMEHHE TIPEACTaBIATh B BHIE JauarpamMM, rpadUKOB IMOJTYYEHHBIE PE3YJIbTAThl
HCCIICIOBAHMI;

TOTOBHOCTB COOJIIO/IaTh MpaBmiia 0€301acHO pabOTHI TPU MPOBEICHUH OIBITOB.

1.13. ®@opmbl HTOrOBOii JAMATHOCTHKH: MHHH-KOH(GEPEHIUS IO 3alIUTe IPOEKTOB,

npe3eHTaus (CaMOIIPE3EHTAIHS ) POCKTOB 00YYAIOIIUXCS, YIaCTHE B KOHKYpPCaX MPOCKTOB.
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2. YueOHBIH MJIaH

2.1. Koan4yecTBO 4YacoB IO KaXKI0H TeMe ¢ pPa30MBKOW Ha TeopeTHYecKHe WU

NpaKTHYecKue.
Ne [Ha3zBanue pa3nesia, Tembl| KosinuecTBo yacon ®opMbI aTTECTANMH/ KOHTPOJIA
n/m BCEro | Teopus | NPaKTHKA
1. BBexncHue B 2 1 1 KomOunupoBanHas popma (yCTHBII
00pazoBaTeNbHYIO KOHTPOJIb)
porpaMmy
2. |Komannanoe 6 2 4 ®ponTanbHas popma (YCTHBIH
B3alMOJICIICTBHE B KOHTPOJIb), TpyIoBas ¢popma
[MPOEKTHOM JIESITETbHOCTH (MpakTUYECKU KOHTPOJIb)
3. |[[pakmaHckas HayKa 8 2 6 dponTanbHas Gopma (YCTHBII
KOHTPOJIb), TpyNIoBas popma
(YCTHBII KOHTPOJIB),
KOMOMHHMpOBaHHas! (IPaKTUUYECKUM
KOHTPOJIb)
4. [[louBeHHas 44 10 34 ®DponTanpHas popma (YCTHBIN
MUKPOOHOJIOTHS KOHTpOJIb). KoMOMHHMpOBaHHas
(MpakTUYECKUN KOHTPOJIb).
['pymnmnoBas (MpakTUYECKUn
KOHTPOJIb)
5. |Crarucrtuka 10 4 6 DOponTtanpHas popma (YCTHBIH
KOHTpOJIb). KoMOMHMpOBaHHAs
(MpaKTUYECKUH KOHTPOJIb)
6. [['mppomonuka 32 12 20 ®ponTanpHas popma (YCTHBIN
KOHTpOJIb). KoMOuHMpOBaHHAas
(mpakTUYECKUN KOHTPOJIB).
['pynmnoBas (YCTHBINM KOHTPOJIb)
7. |CanurapHo- 40 10 30 ®ponTanbHas popma (YCTHBIH
TUTUECHUYECKHE KOHTpoJIb). KoMOuHMpOoBaHHas
MCCIIETI0BaHMS (MpakTHYECKUI KOHTPOJIB).
KomOuHupoBaHHas (YCTHBIH
KOHTpOJIb). I'pymnmoBas
(mpakTHYECKUI KOHTPOJIb)
8. [[lonBenenue UTOTOB| 2 - 2 ['pynmnoBasi popma (yCTHBIN
M3y4eHHsSI TPOTPAMMBI. KOHTPOJIb)
Toro 144 41 103

3. Coaep:xkanue u3yuaeMoro Kypca

3.1. Kparkoe onucanue TeM NporpaMMbl (TEOPETHYECKHUX M NPAKTHYECKHUX BH/I0B

3aHATHH C YKa3aHHEM 4YacoB).

Pa3nes 1. BBenenne B o0pasoBaTesibHYI0 porpaMMmy. BBoAHBII HHCTPYKTAXK. 2 yaca.
Teopus (1 uac): Ilnanupyem paboTy Ha TO/I.
Ilpakmuka (1 uac): VIHCTpyKTa)k TO TeXHUKE Oe30macHOCTU. BwimonmHeHue 3amaHuit

BXOIHOTO TECTUPOBAHUA.

Paszgen 2. KomanaHoe B3anMoaeiicTBre B IPOCKTHOM JeITeJIbHOCTH. 6 YacoB.
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Teopus (2 yaca): CnocoOsl popmupoBanus KoMana. OCHOBHBIC U HEJOCTAIONIUE POJIH B
KOMaHie. Y CIellIHbIe U HeyCIenTHbIe KOMaH/Ibl.

Ilpaxmuxa (4 waca): TpeHUHT Ha CIOCOOHOCTH K KOMaHJHOMY B3aUMO/JICHCTBUIO. TpeHuHT
Ha pa3BUTHE CIIOCOOHOCTH ITUIAHUPOBATH KOMaHIHYIO paldoTy.

Pa3nen 3. 'paxknanckas Hayka. 8 yacos.

Teopus (2 waca): Yto Takoe rpakJjaHCcKas Hayka?

Ilpakmuka (6 uacos): OpHUTOIOrMYECKHE, (EHOJIOTHYECKHE IPOEKThl I'PakJaHCKON
Hayku. BaBuioBckuii oropon. OXOTHHKHM 32 MHKpoOamMu. MHKpOOHBIN TOIJIMBHBIN DJIEMEHT.
ITpoexT iNaturalist.

Pasznea 4. [louBenHast MukpoOuosorus. 44 yaca.

Teopus (10 uacos): 1louBa — cTpoeHHE U poJIb B Ipupoje. Poiab MUKpOOpPraHU3MOB B
nporeccax Mo4BooOpa3oBaHus. Poib MHKpPOOpPraHu3MOB B KpyroBopore azora. MeToabl
OTIpeNIeJIeHUs] COCTaBa M YHCICHHOCTH MUKpO(IOps! mouB. Mukpobuosornyeckue ynoOpeHus.
duTOnaToreHHble MUKPOOPTaHU3MBbI.

Ipaxmuxa (34 yaca): llpakTnueckue padotbl «OnucaHue MOYBEHHOIO paspe3ay, «Coop
o0pa3uoB MouBbl», «lIpuroToBiaeHue nuTaTeabHOM cpeapl OWIOM Ui KyJIbTHUBUPOBAHUS
MOYBEHHBIX MHUKPOOPTaHu3MoBy, «I[loceB 00pa3noB mo4Bel Ha cpemy Ombuy». JlaboparopHbie
pabotel «OrmpeieneHue KOIMYecTBa a30T(HUKCUPYIOIIUX MUKPOOPIaHU3MOB B MOYBE METOJOM
obOpacranusi», «llpuroroBreHre  MHUKpOINpENapaToB  MOYBEHHBIX  MHKPOOPTaHHU3MOBY,
«BbIsBICHHE  LEIUII0JIO30pa3iaralolliiX  MHKPOOPraHM3MOB B IouBe», «OmpenerneHus
OMOJIOTUYECKON aKTHMBHOCTH TOYBBI METOAOM CYOCTpaT-MHIYIHPOBAHHOTO  JBIXAHUS,
«Onpenenenue HUTpUUIUPYOIEH, TeHUTPUPUIUPYIOLIEH U a30T(PUKCUPYIOIIEeH aKTUBHOCTH
MHUKPOOPTraHu3MoB», «OIeHKa BIMSHUS MHUKPOOPTaHM3MOB Ha MPOPACTaHHE CEMSH U POCT
CESIHLIEBY.

[Tpaktuyeckas pabora «CocraBieHue ariaca TPHOKOBBIX U OaKTEpPHAIBHBIX MOPAKCHHUN
(bpyKTOB U OBOLLIEH»

Pa3nea S. Crarucruka. 10 yacos.

Teopusi (4 uaca): T'eHepanbHas COBOKYIHOCTh W BbIOOpKa. CmocoObl paHAOMHU3AIUU
BbIOOpKHU. CTaTucTrueckas oopaboTka pe3yabTaToB, IPOBEPKa TUIOTE3BI.

Ilpakmuka (6 wuacos): Wutepdeiic TabmmuuHoro pemaktopa. [Ipaktuueckue padOTHI:
«OrmpeneneHne CpeHero BBHIOOPOUYHOrO M OHIMOKK cpeaHero», «Bbpibop BHIa auarpamMm u
rpadMKOB B 3aBHCHUMOCTH OT BBITTOJIHSAEMOH 3a/1a4m».

Paznen 6. 'mapononuka. 32 yaca.

Teopus (12 uacos): Uctopus 3eminenenus. KyiabTypHble pacTeHUs M UX JUKHE MPEIKU.
[TouBocMecn W WX 3aMEHUTENU. AJIbTEPHATUBHBIE CIIOCOOBI BBIpAIIMBAaHUS PACTEHUH B
3aKpeITOM rpyHTe. IIpenMmyiecTBa W MeTObl BbIpalllMBaHUS pPAacTeHUN Oe3 MOYBBI. YMHas
TEIINLA.

Ilpakmuxa (20 wuacoe): Peanu3zallMOHHBIA O3Tan KeHWCOB «JloMalIHSs THAPOIOHUKAY,
«Munu-oropos kpyribii roa»: Ilpaktuueckue paOoTsl: «PacTeHne B KM3HM UEJIOBEKay,
«IlocTpoeHue cxempl TMAPONOHHON YCTaHOBKM», «IIpUroTOBIIEHHME MAaTOYHBIX PacCTBOPOB JUISA
TUAPOIIOHHON YCTaHOBKM», «IloceB ceMsSH W yKOpPEHEHHME YEpEeHKOB [UIsi THUIPONOHHOU
yCTaHOBKHM», «KOHTpOIb mapaMeTpoB TUAPONOHHOM ycTaHOBKW». JlabGoparopHble pabOTHI
«BnusHue ¢ortonepuoaa Ha pa3BUTUE pacTeHUiD», «CpaBHEHHME KadyecTBa Pa3IMYHBIX
cyOCTpaToB»
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Pa3znen 7. CanutapHo-ruruneHn4eckue uccjaenopanus. 40 yacos.

Teopusi (10 uacos). JIna dero HykHbl HOpMmatuBHBIE HokyMeHTHI? CI'M Bo3zmyxa. CIT'U
Bosibl. CI'M Mmonounokucioi npoxykuuu. CI'M x1ne6o0ynoyHoi TpoTyKIHH.

Ilpakmuxa (30 uacos): llpaktudeckue pabotel: «Pabora c 0Gaszoii «PoccranmapT»y,
«IloaroToBka nmocyzasl U peakTUBOB B cooTBeTCTBUE ¢ TpeboBaHusAMU ['OCT», «lIpurotosinenue
nuratesnbHoi cpenpl DHA0-I'PMy, «lIpurotoBiaeHrne nuTaTeabHOM Cpeabl A KyJIbTUBUPOBAHUS
MOJIOYHOKUCIBIX OakTepuity, «TexHuka tutpoBanusy», Jlabopatopusie paboTsl: «Onpenenenue
TEMIEPATyphbl U BIAKHOCTU B MOMeUIeHUN», «OmnpeerieHre KOHIEHTPAUNU MEJIKOIUCTIEPCHBIX
yacTull B Bo3ayxe», «OmpezneneHue KoIM-HHAEKCAa B oOpasuax Boab», «OmnpeneneHue
HKECTKOCTU BOJBIY, «OmpeneneHue colep:KaHus MOJOYHOKHUCIBIX OaKTepHil B MPOIYKIUN,
«OmnpeneneHue  KUCIOTHOCTH  MOJIOYHOM — Hpoaykuuu»,  «OnpeneneHue  MOPUCTOCTH
xJ1€000y104HOI npoayKuny, «OnpeaeneHue KUCIOTHOCTH XJ1e000yI0YHOM MPOTyKITHI)

Pasznea 8. [lonBeneHne HTOroB U3y4YeHHUs MPOrpaMMmbl. 2 yaca.
Ilpakmuxa (2 wuaca). DKCHEpTHBIA dTal KeilcoB: 3alMTa NPOEKTOB HA MHUHHU-
KOH(epeHIInH.

3.2. ®opMbl ¥ BBl KOHTPOJIS

B xone peanuzauuy nporpamMmbl 00yYarOIIMMMCST OCYIIECTBIISIOTCS JUArHOCTUYECKUE
Cpe3bl MO ONPENETICHUIO YPOBHS YCBOCHHS IPOIPAMMBI:

Bxo1HON KOHTPOJb — TECTUPOBAHUE, NPOBEPAIOIIECE YPOBEHb 3HAHUN B 00JAaCTH 0OLIEH
Ouonorumu.

HToroBasi AMarHOCTHKA MPOBOAMTCS B KOHIIE OOyUeHHs B BII€ KOH(QEPEHIINH, HAa KOTOPOM
MIPOUCXOAMT 3aIIUTa POEKTOB.

PesynbraTel KOHTPONIS GUKCUPYIOTCS B JMATHOCTHYECKON KapTe.

BxoaHoi KOHTPOJIb

Marepuans! TectupoBanus cM. B [Ipunoxenuu 4.

Kputepuu o11eHKH YPOBHEW OCBOEHUS IPOTPAMMBI:

YpoBHHU ITapameTpsl IToxa3aresnu
Boicokuii | Teopetnueckue OO6yuaromuiicst TIyOOKO U BCECTOPOHHE YCBOWJI MPOOJIEMY;
YPOBeHb 3HaHUS. YBEPEHHO, JIOTUYHO, IIOCIIE0BATEIbHO U TPAMOTHO M3Jaraetr
(80-100%0) Marepuall; yMmelno OOOCHOBBIBAET W  apryMEHTHPYET

BBIIBUTAEMBIE UM HIEH; JeaeT BBIBOABI U OO0OOIIEHHUS;
CBOOOIHO BJIAJAEET MMOHATHIMHU.

[TpakTHueckue Cnoco0eH MpUMEHSTh MPAKTUYECKHE YMEHHSI U HAaBBIKH BO
YMCHUA U HABBIKU. | BpEMSA BBIIIOJIHCHUSA CaMOCTOSTCIbHBIX 3aZIaHI/II\/’I. Pa60Ty
BBITIOJHSET C COOMIOCHUEM MPABUI TEXHUKH O€30MacHOCTH,
aKKypaTHO, JOBOJUT e€¢ J0 KOHIA. MOXKeT OIIEHUTh
pe3yNnbTaThl BBITIOJHEHUS CBOETO 3aJaHHUS U JIaTh OLICHKY
paboOTHI CBOETO TOBAPHUIIIA.

Cpennuii | Teopernueckue Tema packpsiTa HEJIOCTATOYHO YETKO W IIOJHO, TO €CTh
YpOBeHb | 3HAHUSL. 00yJaroIIHMICS OCBOWIT IPOOIIEMY, 110 CYIIECTBY HU3JIaraeT ee,
(50-79%) HO JIOMYCKAaeT HECYIIECTBEHHBIC OMIMOKM W HETOYHOCTH;

c1abo apryMeHTUPYET HayYHbIE TIOJIOKEHUS; 3aTPYIHIETCS B
(GbOpMYyTUPOBAaHUHM BBIBOJIOB W O0OOIIEHWH; YaCTHYHO
BJIAJICET CUCTEMOM MOHSITHUH.

[IpakTuueckue Brnaneer 6a30BbIMH HaBBIKAMH M YMEHHSIMH, HO HE BCET/Ia
YMEHUS U HaBBIKHU. | MOXKET BBIMOJHUTH CAMOCTOSITENIbHOE 3a/1aHK€, 3aTPYAHAETCS
W TPOCUT TIOMOINM memarora. B pabore pomyckaer
HEOPEKHOCTh, JIeNaeT OMIMOKH, HO MOKET YCTPaHUTh HX
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YpoBHU

ITapamerpbl

IHoka3aTeau

MOCJIC HABOAAIINX BOIMPOCOB UJIM CaAMOCTOSTCIIBHO. OLIGHI/ITB
PE3YyIbTaThI cBOCH JCATCIIBHOCTH MOXKET C HO,Z[CKEBKOﬁ
rncaarora.

Husknii | Teopernueckue
YPOBEeHb | 3HaHUS.

(MeHbIIIE
50%)

OO0yuaromuiicss He YCBOWJI 3HAUYUTEILHON YacTH MPOOJIEMBI,
JIOMTYCKAeT CYIIECTBEHHbIE OIIMOKM W HETOYHOCTH IIpH
pPacCMOTPEHHH €€; HE MOKET apryMEeHTHPOBaTh Hay4yHbIE
MOJIOKEHUS; HEe (HOPMYITUpPYET BBHIBOJOB M OOOOIICHMIA; HE
BJIa/ICE€T NOHATUHWHBIM alapaToM.

IIpakTuueckue
YMEHHMSI U HAaBBIKU.

Bnajgeer MUHUMAQJIBHBIMM HA4YallbHBIMH  HaBBIKAMH U
YMEHUSIMHU. YYalIMWCs CIIOCOOCH BBIOJIHATh KKIYIO
OTIEpaLIMIO TOJIBKO C MOJCKA3KOH Megarora Wi TOBAPUIICH.
B pabote momyckaeT rpyObie OMIMOKH, HE MOXKET WX HaWTH
Jaxe 1mocne ykazaHus. He crmocoOeH caMoCTOSTeNnbHO
OILICHUTH PE3yJIbTATHI CBOCH PaOOTHI.

Kputepuu onieHuBaHus NpoeKToB

Kpurepunii

Banasl

IIpodaemMaTnka U aKTyaJIbHOCTH

1.Yetko chopmynupoBana nmpodiema — 3 0.
2.AKTyanpHOCTh — 3 6.

IMpopaGoTaHHOCTH MPOEKTA

1.AHanu3 JIUTEPaTypHBIX JAaHHBIX (JIUTOO30p U CIIHCOK
nuTepatypsl) — 2 0.

2.llenenonaranue — 2 0.

3.IIpaBunbHO chopMyIupoBaHbI 3aaa4u — 2 0.

4 .IlnanupoBanue paboTel — 2 0.

Komananoctn

pacrpezenienue posei) — 2 6.

KauecTBO mosty4eHHOro

pe3yJbTara

1.Omnucan xoa paboThI U pe3ynbTaThl — 3 6.

2.Ectb GoTO MM BUaEO X012 paboThI (SKCIIEPUMEHTA) —
20.

3.[lano noipoOHOE OMKMCAHNUE JOCTUTHYTOTO pe3yJibTaTa
(BBIBOIBI, 3aKITIOUeHHE) — 3 0.

Odopmienue n mogaya

1.3HaHNe OCHOBHBIX TEPMHUHOB 110 TeMe IpoekTa — 2 0.
2.CootBeTcTBHE TpeOyeMolt CTpyKType (MH(pOopMaIHs
CTpYKTypupoBaHa) — 3 0.

3.KauectBo npesenranuu — 2 6.

4.BsicTymenue — 2 6.

5.01BeThI Ha BOIPOCHl — 2 0.

6.Co06ur0/1eHre BpEMEHHOT'0 persiaMeHThl — 1 6.

Hroro

36 OamoB
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Ceoonasa mabdauya pe3yromamoe od0yuenus
nO 00NOJIHUMENbHOI 00ULe00PaA306amMeNbHON RPOZPAMME
«buoJlao. Jlunus 1»

[Temaror nom. o6pazoBanus ['nasynosa E.JI.
rpymnmna Ne

Ne dU OlLieHKa TEOPETUYECKUX Ol1ieHKa MPAKTUYECKUX Urtorosas
n/n | oOydaromierocs 3HAHUI YMEHHI U HAaBBIKOB OLIEHKA

N~ Iw N e

Ilokazamenu océoenus 00NOJIHUMENbHOU 00ULC0OPA306AMEIbHOLL RPOZPAMMbL
YpoBHU OCBOEHUS ITporpaMMel (B %):
Hu3zknii
Cpenuuit
Bericokuii

4. Komniekc opranu3anoOHHO-NeIaroru4ecKux ycjaoBuid
4.1. KanenaapHuslii yueOHblii rpaguk (mpuio:kenue 1 k nmporpamme)

4.2. PecypcHoe oGecniedeHHe MPOrpaMMbl:

- MaTepHaJIbHO-TeXHUYeCKoe odecnevyeHue

Jlnis mpoBesieHus JIEKUMH M MUHHU-KOH(EpPEeHLUH MpeaycMOTpeH KaOWHEeT, OCHAICHHBIH
KOMITbIOTEpHOUM TexHHKOM, He MeHee | IIK Ha aByx oOydarommxcs, MPOEKTOPOM, SKPAHOM,
MarHUTHO-MapKEPHOM JOCKOI, MAarHUTHO-MapKEPHBIM (DIUI-4apTOM.

JlaGopatopHsle 3aHsTUA Kypca «buoJla0. JIunus 1» npoBoasTcs B yueOHOI 1abopaTtopui,
IpeJHa3HAaYeHHOW JUIsi TOJATOTOBKM M NIPOBEAEHUS  OMOJOTMYECKMX  HCCIEAOBaHUU.
OGopynoBaHue M TexXHMKa paboT B YydeOHOM jabopaTopuu JOJDKHBI COOTBETCTBOBATh
TpeOOBaHUSAM, MpPENbABISEMbIM K  TNPOU3BOJACTBEHHBIM U  JIpPYrMM  J1abopaTopusM
COOTBETCTBYIOLIETO MPOpUIISL.

B cocraB yueOHOW mnabopaTopuu BXOHIAT: KOMHATa Il HWCCIEIOBAHUN-3aHITHI;
aBTOKJIaBHas  (CTepWIM3allMOHHAsA); MO€yHas, OO0OpyAOBaHHas M MBITbS  TOCYAbI;
IpenapaTopckasi, e MPOBOAAT MOATOTOBKY JIaOOpaTOPHOW MOCYAbI U XPaHAT MUTATEIbHbIE
Cpelpl; MaTepuajbHas KOMHATa — JJIsl XpPaHEHHs 3allaCcoOB PEAKTHUBOB, MOCYABI, aIlmaparypsl,
npuOOpPOB, X039HCTBEHHOTO NUHBEHTAPSI.

Y4eOHO-MeToInYeCKHEe CPECTBAa O0yUCHHUS:

[Ipumensemoe Ha 3aHATHSAX JUIAKTHYECKOE W y4eOHO-METOIUYECKOe OOecreueHne
BKJIIOYAET B c€0s AJIEKTPOHHBIE YUEOHUKH, CIIPABOYHbIE MaTepHabl U CUCTEMbI UCIOIb3yEMBIX
[Tporpamm, MHTEpHET, pabounie TeTpaau o0ydaromuxcs.

- clenMasbHOe 000py/10BaHueE:
AKBamnoHHas yCTaHOBKa
Boxkc abakrepuansnoit BAB IL[P-"Jlamunap-C"
MUuKpoBOIHOBas NEYb
CyxosxapoBoii mkad «Binder ED 53»

Ll
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5. Crepunuszarop (aBrokiar) « TUT-2340MK»

6. dPuTosaMIibl

7. Amnamutnueckue Bechl «'A & D" HR-100AZG»

8. Mukpockorn 6uonorunueckuit «Leica DM2500»

9. Muxkpockonsl «Mukpomen 1 Bap. 3-20» (6 wT.)

10. ABTOMaTH4ECKHE MUIIETKN U HAKOHEYHHUKH JJIs1 HUX
11. [ITaTUBBI-ITIOACTABKHU JIJI aBTOMATUYECKUX MUITETOK
12. pH-meTp

13. Habop 31eKkTpo10B /17151 ONpeAEIeHHs] KOHLIEHTPallui HOHOB
14. TepMoMeTpbl BOJHBIE U BO3AYLIHBIE.

15. JIrokcmerp.

16. [lcuxpomerp.

17. JlaTuuk TBEPABIX YACTHUI B BO3IYXE.

18. [IpoOupkwu, konobl, yamku [letpu u ap. Xumudeckas nocyma.
19. XMMUYECKUE PEAKTUBBI.

20. Jlomatsl, coBKM 11t cOOpa rpyHTa.

21. KonTeitHeps 115t IpoO rpyHTA.

22. I'pyHT, cemeHa, EMKOCTH ISl IIOCEBA.

23. IIpenMeTHBIE M TOKPOBHBIE CTEKIIA.

24. MuKpOoOHOJIOTUYECKHE TTETIIH.

25. lnmarenu puransckoro.

- H”H(opMaLHOHHO-MeToAHYeCKoe obecreyeHue
Cenenusi 0o ¢dopMax M TEXHOJIOTHUAX OpraHM3alMM Y4YeOHBIX 3aHATH, METOJax U
npremMax paboThl ¢ OOy4YaIOMIMMUCS, HCIIOIB3YEeMOM JIUIAKTHUYECKOM MaTepuaie M ¢opmax
OTCIIC)KUBAHMSI PE3YJIbTATOB MPEJCTABICHBI B TAOIHIIE.
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Ne Ha3panue pasaena, | @opmsl TexHoJiorus Meronbt H npuemsbl | Bo3MoskHbIIi Texunyeckoe ®opMa OTC/ICKMBAHUSA U

n/n TeMBblI OpraHM3aIuu OpraHM3aluu PadoThI ¢ yJaIMMuUcs JUIAKTHYECKHI OCHAILICHHE (ukcanuu pe3yIbTaToB
Y4eOHBIX 3aHATHIl | 3aHATHI MaTepHal 3aHATHS

1. Bsenenue B becena, TpanuiyoHHbIe — CJIOBECHBIE METOIBI IIpezenrauus, Buzieo Kommbtortep, KomOunupoBanHas
00pa3oBaTeNBHYIO MpaKTHIecKas TEXHOJIOTHI (YCTHOE M3MOKEHNE); TIPOEKTOP ¢dopma (ycTHBIH
POTPaMMYy. pabora — HarysiaHsie MeTosl KOHTPOJIb)

(MeTox ZeMOHCTpAITHiA,
METOJ, WITIOCTpaIuii);

2. KomangHoe Jlekuus-6ecena, IIpoexTHbIe _ CIOBECHBIE [Ipesenraruu, Kommnsrorep, ®OponTanbHas Gopma
B3auMo/IeiicTBHE B pabota B MaubIX | TEXHOJIOTHH, METOMbL (Gecena, BUJIEO MIPOEKTOP, (YCTHBIH KOHTPOJIb),
MPOEKTHOM rpynmnax TEXHOJIOTHH JHCKyCCHs) ¢Guumyapr, rpymnIoBas (bOPMa
JeSITeIbHOCTH COTPYAHHUYECTBA Meromsl  mpoGieMHOTo ¢romacrepsl (mpaxTHUecKuit

oOyueHns (cooOImaromiee KOHTPOIb)
M3JIOKCHHE C HIIEMEHTaMHU

poOJIEMHOCTH,

JIaJI0TUIECKOoe

MpoOJIeMHOE  U3IIOKEHUE,

METO]I KEHCOB)

3. I'paxxnanckas Hayka Jlekims, Oecena, | TpamuipioHHBIC CrnoBecHble Metonbl | Bumeo, mpesentammu, | Kommbrotep, ®dponranpHas popma
paboTa B MaJbIX | TEXHOJOTHH, (ycTHOE H3TI0XKEeHHE) METOIMUECKHE cMapTdOHBI, (YCTHBIH KOHTPOJB).
rpymnnax, IIPOEKTHBIE Metosl MIPOOJIEMHOTO | YKa3aHWSA IIPOEKTOD, KombunmnposanHas
IIpaKTHYECKast TEXHOJIOTHY, o0yueHus (gacTraHO- ¢brmmaapT (mpaxTHUeCKUi
pabota TEXHOJIOTHU HIOMCKOBBIH, (omacTepsl KOHTpPOJb). I'pynmoBas

COTPY/JHUYECTBA HCCIIe/IOBATENbCKUH, (YCTHBII KOHTPOJIB)
MIO3HAaBaTEJILHOE
npo0OIEMHOE H3JI0KEHHUE)

4. ITouBenHas Jlexmms, pabota B | TpamuimioHHBIC CnoBecHble Metonbl | Buneo, npesenraumy, | Kommbrotep, ®ponTanpHasA popma

MHKPOOHOJIOTHs MaJbIX ~ TpyINax, | TEXHOJIOTHH, (ycTHOE M3MOXKEHUE) METOANYECKHE MIPOEKTOp, COBKH, | (YCTHBIH KOHTPOJD).
MpaKTHIECKast TIPOEKTHBIE Mertonsl  TPOOIEMHOTO | YKa3aHWSA KoHTelHepsl Uit | KomOuHMpoBaHHas
pabora, TEXHOJIOTHH, o0yueHus (gacTraHO- 00pasIoB, (mpaxTHUeCKUi
nabopaTopHas TEXHOJIOTHI TIOFICKOBBIH, XUMHYECKast KOHTPOJIb), TPYIIIOBas
pabota COTPYIHUUECTBA HCCIIEIOBATENBCKUM, TIOCYy/1a, PEaKTHBEL, | (MPaKTHIECKUi

[I03HaBaTEIbHOE BECHI, KOHTPOJIb)
NpOGJIEMHOE U3JIOKEHHUE) JIAMAHAPHBIHA

OOKC,  aBTOKJIaB,

MHKPOCKOIIBI

5. Cratucruka Jlexuus, TpaauiioHHbIE CrnoBecHble Metoas! | Buneo, npesenranmm, | Kommbrorep, ®ponTanbHas Gopma
JIICKyccHsl, paboTa | TEeXHOJIOTHH, (ycTHOE M3NI0XKEHHE) METOIMYECKHE HPOEKTOP, (YCTHBII KOHTPOJIB).
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Ne Ha3panue  pasgeisa, | @opMbl TexHoJiorus Meronbt H npuemsbl | Bo3MoskHbIIi Texunyeckoe ®opMa OTC/ICKMBAHUSA U
n/n TeMBblI OpraHM3aIuu OpraHM3aluu PadoThI ¢ yJaIMMuUcs JUIAKTHYECKHI OCHAILICHHE (ukcanuu pe3yIbTaToB
Y4eOHBIX 3aHATHIl | 3aHATHI MaTepHal 3aHATHS
B MajlblX IpyNnax, | MPOEKTHbIC Meroapl  mpoOIEMHOTO | yKazaHUs ¢brumrmaapt KomOunHupoBanHas
MpaKTHIecKas TEXHOJIOTHH, o0ydeHus (gacTrdHO- (mpaxTIYeCKUiA
pabora TEXHOJIOTHI TIOFICKOBBIH, KOHTPOJIb).
COTPYIHHUYECTBA HCCIIEIOBATENBCKUH,
MO3HABATEJILHOE
poOIEMHOE U3II0KCHHE)
6. TI'mnpononuka Jlexmms, Oecena, | TpaauiioHHBIE CI10BeCHBIE Metonbl | Buneo, npesenraumy, | Kommbrotep, ®ponTanpHasA popma
TUCKYCCHs, paboTa | TEXHOJIOTHH, (YyCTHOE H3TIOXKCHHE) METOIITICCKIIC TIPOCKTOP, (YCTHBII KOHTPOJIB).
B MaJIbIX IPYyNNax, | NPOEKTHbHIC Meroapl  MPOOIEMHOTO | yKazaHus ¢bmurmaapr, KomOunHupoBanHas
IIPaKTHYECKast TEXHOJIOTHY, o0yueHus (gacTr4HO- XUMUYECKAst (mpaxTHUecKuit
pabora, TEXHOJIOTUU HIOMCKOBBII, MIOCYy/a, PEaKTHBEI, | KOHTPOJb). I'pymnmnoBas
nabopaTopHas COTPY/IHUYECTBA HCCIICIOBATENbCKUM, BECH, TPYHT, | (YCTHBIN KOHTPOJIb)
pabota MI03HABATENIBHOE ceMeHa,
npoOIEMHOE H3JI0KCHHUE) THIPOTIOHHAS
YCTaHOBKA,
TEPMOMETPBI,
JIOKCMETP,
JIATYUKI
7. CanurapHo- Jlexuus, TpamumoHHbIE CnoBecHble Metonbl | Buneo, npesenraumy, | Kommbrotep, ®ponTanpHasA popma
TUTHEHUYECKHe JCKyccHsl, paboTa | TeXHOJIOTHH, (ycTHOE M3MOXKEHUE) METOANYECKHE MIPOEKTOP, (YCTHBII KOHTPOJIB).
UCCIIEI0OBaHUs B MaJbIX IpyINNax, | IPOEKTHbIE Metosl MIPOOJIEMHOTO | YKa3aHWSA ¢bmmaapT, KombunmnposanHas
IIpaKTHYECKast TEXHOJIOTHY, o0yueHus (gacTraHO- XUMUYECKAsT (mpaxTHUeCKUi
pabora, TEXHOJIOTUN HIOMCKOBBIH, HOCY/1d, PEAKTUBbL, | KOHTPOJb, YCTHBIN
nabopaTopHas COTPYIHUUECTBA HCCIIE/IOBATENBCKUM, BECBl,  JATYUKH, | KOHTPOJIb), TPYIIIIOBas
pabora MIO03HABATEIIEHOE TICUXPOMET, (mpaxTHUeCKUi
npoOIEMHOE H3TI0KEHHE) THUTPOBATBHAS KOHTPOJIb)
YCTaHOBKa,
CYX0KapOBOH
kad
7. IlonBenenue utoros | Munu- IpoexTHble _ ClIOBECHBIC [pe3enTanyu Kommstotep, I'pynmoBast popma
W3y4YEHUsI IPOTPaMMBbL. | KOH(EpeHIs TEXHOJIOTHH, METONEL (Gecena, HPOEKTOP (YCTHBII KOHTPOJIB)
TCXHOIIOTHH JIUCKYCCHS);
COTPYJHHUYECTBA
— Harnsgnsie
METOIBI (meron

JIEMOHCTpAIHi);




15

Ne Ha3panue  pasgeisa, | @opMbl TexHoJiorus Meronbt H npuemsbl | Bo3MoskHbIIi Texunyeckoe ®opMa OTC/ICKMBAHUSA U
n/n TeMBbI OpraHu3aluu OpraHu3alnuu PadoThI ¢ yJaIMMuUcs JUIAKTHYECKHI OCHAILIeHHE (ukcanuu pesysibTaToB
Y4eOHBIX 3aHATHIl | 3aHATHI MaTepHal 3aHATHS

- Mertonst
MpoOJIeMHOTO  O0yYCHHUS
(coobInaronee M3I0KEHHE
c AIIEMEHTaMHU
MpoOJIEeMHOCTH,
JIMAIOTHIECKOE
npoOIEMHOE H3TI0KCHHUE)
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5. Pabouasi nporpaMmMa BOCIIMTAHHUS

Ileap BOCIMTAHUA — CO3[JaHUE YCIOBUM JJI BOCIIUTAHUS TAPMOHUYHO PA3BUTOU U COLMAIBHO
OTBETCTBEHHOM JIMYHOCTH HA OCHOBE JIyXOBHO-HPaBCTBEHHBIX LICHHOCTEW HaponoB Pocculickon
®denepanyy, ICTOPUIECKUX U HALIMOHAIBHO-KYJIBTYPHBIX TPAIULUI»

3amaun:

BOCIIUTAHHE  TIOJIOKUTEIBHBIX ~ MOPAJIBbHO-BOJIEBBIX  KAauyeCTB:  OTBETCTBEHHOCTH,
JTUCITUTUIMHUPOBAHHOCTH, YE€CTHOCTH, TPYAOIIOOHS, CAMOCTOSTEIIBHOCTH;
dopMupoBaHUE JTOOPOXKENATEIHHOTO OTHOIICHWUS K  TOBApHINAM, YBAKHUTEIBHOTO
OTHOIICHMUS K PE3yJibTaTaM CBOUX [[OCTI/I)KCHI/II;'I N JOCTHIKCHUAM JIPYTUX;
dbopMHpOBaHHE JyXOBHO-HPABCTBEHHBIX KayeCTB COIMAIBHO AaKTHBHOH JIMYHOCTH,
BOCIIMTAHHUC prﬂOJHO6I/I$I, WHUIIMAaTUBHOCTHU U HAaCTONYMBOCTH B MMpeoa0JICHUN pr,HHOCTGﬁ;
(bopMHUpOBaHHSI SKOJIOTHYECKOTO MBIIIJICHHS, & TAK)KE YCTAHOBKU Ha OEPEKHOE OTHOILICHHE
K IPUPOJHBIM pecypcaM M TOTOBHOCTM K AaKTUBHOM JEATENBHOCTH II0 COXPaHEHUIO
OKpY’KaloIleH cpeibl,

BocnuraTesibHasi paboTa BKIKYAET:
Opranuzanys ¥ TPOBEIEHUE KYJIBTYPHO-MACCOBBIX MEPOINPUSATUH, KOJIJICKTUBHBIM
IPOCMOTP ¥ aHATIU3 BUIECO(PUIBEMOB.
TpynoBoe BocnuTaHue. Ydactue oOydyarolUXcs B MOJACPKaHUU MOPSIKA B TOMEIICHUSIX
nabopaTopuu.
HpaBctBeHHOe BocniuTanue. YuyacTue B Oeceax.

Kanenmapuslii mian BocnuTarenbHoi padoTsl B [Tpunoxkenun 2

10.

6. Cnucok JuTepaTypbl

Cnucok ucnoJib30BaHHOM JIUTEpPaTyphl: (11 Ie1arora)
bemosa T. I'. MccnenoBarenbCckas U NMPOEKTHAs IEATEIBHOCTh YYalMXCS B COBPEMEHHOM
oOpa3zoBanuu // M3Bectust Poccuiickoro rocy1apcTBEHHOIO IMeJarorn4eckoro yHUBepcuTeTa
uM. A.U. I'epuena, 2008. — Beimyck Ne 76-2. — C. 30 — 35.
bykatoB B.M., EpmoBa A.Il. HeckyuHble ypoku: OOCTOSTENbHOE U3JI0KEHUE
COLIMO/UTPOBBIX TexHoJoruii oOyueHus. IlocoOue ang yuutened (U3NKM, MAaTEMaTUKH,
reorpaduu, 6uonoruu u xumuu. — CII6.:IlIkonbHas nura, 2013. — 240 c.
Boponwuna, E. H. IIpuBnedeHne NIKOIBHUKOB U CTYJEHTOB K MCCIEAOBAHUAM OKpPYXkKaIOIIEH
cpedbl, aKTyaJbHbIM Uil (yHIAMEHTAIbHOM M MPHUKIAAHON HAayKH: HHOCTPAHHBIM H
poccuiickuii oneit / E. H. Boponuna, M. P. Tlamamoa, C. E. Cenmpix //
Uccnenosarens/Researcher. — 2020. — Ne 2(30). — C. 12-20.
I'ony6osa, H. JI. OcobeHHOCTH OpraHU3aluKi MTPOSKTHOM JESTEIHPHOCTH B 00pa30BaTEIbHBIX
opranmzaiusx / H. JI. Tony6osa, H. B. Hukudoposa, JI. FO. Herpo6osa // PernonanbHoe
oOpa3zoBanue: coBpeMeHHbIe TeHaeHmn. — 2022. — Ne 1(47). — C. 37-41.
['OCT 21094-75. Xne6 u xnedo0ynounsle uznenus. Meroa onpeneneHus BIaXHOCTH. M.:
Crannaptundopm, 2006. 12 c.
['OCT 5669-96 XneGoOynounsle wu3aenus. MeToabl ONpeaeseHus] MOPUCTOCTH. M.:
Crannaptundopm, 2006. 7 c.
['OCT 5670-96. Xne6oOymnounsle u3fenus. MeToibl ONpeaeseHus] KHCIOTHOCTH. M.:
Cranmaptundopm, 2006. 9 ¢
I'OCT 3624-92. M0y10KO ¥ MOJIOYHBIE TPOAYKTHI. TUTPUMETPUUYECKUE METOBI ONPECIICHUS
KUCJIOTHOCTH. - M.: Crannmaptundopm,2009. - 9 c.
'OCT 31861-2012. Boga. O6mue TpedoBanus k otoopy mpod. M.: Cranmaptundopm, 2019.
45 c.
XKykos, FO. M. TexHonoruu komannoobpaszoBanus. Yuebnoe nocodue / FO. M. XKykos, A.
B. XKypagnes, E. H. [TaBnoBa. — Mocksa : Acnekt [Ipecc, 2008. — 320 c.
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19.
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3BepeB A.A., 3epupo T.JI. CraTucTrueckue METOAbl B OHOJOTHH: y4eOHO-METOINYECKOE
nocobue / Kazanp, KOV, 2013. - 42 c.

Kupunnosa E. 'mapononuka. — 2005.

Kopsirun, YO. B. [TouBennas mukpo6uosorus : Jlaboparopusiii mpaktukym / FO. B. Kopsrun,
H. B. Kopsaruna ; Ilen3eHCKuIl roCynapCTBEHHBIM arpapHblii yHuBepcuteT. — IleHsa :
ITen3eHckuil rocyaapCTBEHHBIN arpapHblid yHuBepcuteT, 2016. — 205 c.

Kysnenor U.H. Hayunoe wucciemoBanue: MeTonuka mpoBeneHUs u odopmieHue. — M.:
N3 naTenscko-Toproas koprnopanus «/lamkos u Ky», 2004.

Kypenkosa, I'. B. Opranuzauus KOHTpOJIS COAEpXkaHHUS BpPEIHBIX BEIIECTB B BO3JyXe
paboueii 30HBI : yuyeOHoe mocobue mnsa cryneHtoB / I'. B. Kypenkoma, E. B. Xykoga ;
®I'bOY BO UI'MY MunsnpaBa Poccun, Kadenpa npodmibHBIX T'HTHEHUYECKUX
nucuuiuind. — Upkyrek : UMY, 2020. — 20 c.

[TpuroroBiaeHne NUTATENbHBIX CPE U KYJIbTUBUPOBAHUE MUKPOOPTaHU3MOB | METOAUUYECKUE
YKa3aHHUsA K BBINOJHEHHUIO J1a00opaToOpHOl paboThl Mo aucuuruiMHaM «MHUKpoOHOIOoTHs»,
«®Papmakosiorusi, OMOXUMHS, MUKpoOuosorus» u «buorexnonorus» ans cryneatos UIIP,
NOBT nuesnoit popmbl o0yuenus / coct. A.Il. Acramkuna ; ToMCKUl MONIUTEXHUYECKUN
yauBepcuteT. — Tomck : U3n-Bo Tomckoro noiaurexuuueckoro yuusepeurera, 2015. — 19 c.
PsazanoB WU., Augperok [I. buokBantym Tynkut. — M.: @oHA HOBbIX (OpM pa3BUTHA
obpazoBanus. — 2017. — 128 c.

damun .. DneMeHTH MaTEMAaTUYECKON CTATUCTUKU A1 MIKOJILHUKOB. — M.: 2017. — 55
c.

FOmkoB A.H. YueOHble mpoekThl Ha MaTepuajie eCTECTBEHHOHAYYHBIX IUCHUIUIMH. M3
metoanyeckoro omnbita nporpammbl «lllkonpaas Jlura POCHAHO». — CI16.: LlkonbHas
qmra, 2015. - 106 c.

SAxosneBa H. ®. IlpoekTHas IeATEIBHOCTH B 00pa3oBaTeNbHOM YydpexacHuH //MocCKBa:
®nunra. — 2019.

Cnucok pekoMeHAyeMoii TuTepaTypsbl: (1715 00yJarONINXCs U POAUTENCH )
barypuukas H.B., ®unuyk T./[. Y tuBuTenbHbIE ONBITHI C pacTeHUSIMU. — MuHCK, 1991.

. Ky3uenos U. H. HayuHoe uccrnenoBanue: MeToauKa NMpoBefeHUs U odopmieHne. — M.:

W3 natenbcko-Toprosas koprnopauus «Jlamkos u Ky, 2004.

JleontoBuu A. B., Kamaunxumna O. ]J[., O6yxoB A. C. Tpenunr «CamocTosTeabHbIE
HCCIIeI0BaHUS IIKOIBHUKOBY. — M., 2003.

Pynenxo M.C. UynecHas rujaponoHuka. Bce cekperbl ypoxkas B rujaporene, Topge, ceHe,
Mmxe. — U3n-so «Busaty, 2017. — 224 c.

CasenbeB B. Craructuka u kotuku. — Litres, 2018.
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Ipuiaoxenus
Ipuioxkenne 1

Kanennapublii ydeOHblii rpadpuk
[Tenaror: I'masynosa E./I.
KonuyecTBO yueOHBIX HEeenb: 36
Pexxum nipoBeneHyst 3aHATHI: 2 pa3a B HEJEIIO 110 2 aKaJeMUYECKHX Yaca

Bo BpPEMA KaHUKYJI 3aHATHS B 06"be,I[I/IHeHI/I${X MMPOBOJATCA B COOTBECTCTBUU C yLIe6HBIM IIJIaHOM,
A0IMYCKACTCA U3MCHCHHUEC paClIMCaHUs.
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Ne Mecsu Yuciao | Bpems ®opma 3aHATHS Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NpoBeeHust
3aHATHS

1. becena, mpakTuueckas 2 [Tnanupyem paboTy Ha rox | bruokBanTyMm, KomOunupoBanHas
pabota kab. 120 (YCTHBII KOHTPOJIB)

2. Jlexus-Oecema 2 Komannnoe buokBaHTyMm, ®poHTaNnbHAs (ycTHBII

B3aMMOJICHCTBHE B ka6. 120 KOHTPOJTb)
MPOEKTHOH JeSITeNbHOCTH

3. PaGota B manbix 2 Tpenunr Ha ciocoOHOCTs | BrokBaHTYyM, I'pynmoBas

rpymmax K KOMaH/JIHOMY ka0. 120 (TpaKkTHYEeCKHii KOHTPOIIB)
B3aMMOJCHCTBHIO.

4. PaGota B manbix 2 TpeHuHT Ha pa3BUTHE buoksantym, ['pynmoBas

rpymmax CIOCOOHOCTH ka0. 120 (TpaKkTHYECKHiA KOHTPOIIb)
IUTAHUPOBATH KOMAHIHYIO
pabory.

5. Jlekuusi-Gecena, pabora | 2 Yro Takoe TpaxkaaHcKast BuoxBanTyM™m, ®dponTansHas (ycTHbIi
B MaJIBIX TPYIIIax HayKa? ka0. 120 KOHTPOJIb)

6. [IpakTnueckas pabora, | 2 OpHHTOIIOTUYECKHE, buokBanTyM, ['pynmoBas (ycTHBII
paboTa B MaJIbIX (deHonornveckue nMpoekTsh | kab. 120 KOHTPOJIb)
rpynmax IPAKJAHCKON HayKHU.

Basunockuit oropos.

7. [IpakTtuueckas pabora, | 2 OXOTHHUKH 32 MUKpoOamu. | buokBanTyMm, KomOunupoBanHas
paboTa B MaJIbIX MUKpOOHBIH TOTTUBHBIH ka0. 120 (mpakTUYeCKHii KOHTPOJIb)
rpynmnax 9JIEMEHT.

8. [IpakTnueckas pabdora, | 2 IIpoexr iNaturalist. buoksanTyM, KomOuaMpOBaHHas
paboTa B MaJIbIX ka0. 120 (mpakTUYeCKHii KOHTPOJIb)
rpymnmnax

9. Jlexuus, pabora B 2 [louBa — cTpoenue u buoksanTyM, ®ponTanbHasA (ycTHBIT
MaJIbIX Tpynnax POJIb B IIPUPOJE. kab. 120 KOHTPOJIb)

10. [Mpaktudeckas padora, | 2 «Onrcanue MOYBEHHOTO buokBaHTyMm, Kom6unanpoBannas
paboTa B MaJbIX paspesa» ka0. 120 (TpaKkTUYeCKHii KOHTPOJIB)
rpymnmnax

11. Jlexnus, paboTa B 2 Posnp Mukpoopranusmos B | bruokBaHTyM, ®poHTanbHasA (ycTHBbI#
MaJbIX TPyIIax mporeccax ka0. 120 KOHTPOJIb)

MOYBOOOPA30BAHNSI.
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Ne Mecsu Yuciao | Bpems ®opma 3aHATHS Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeIeHus 4acoB NpoBeIeHus
3aHATHSA

12. Jlexnus, paboTa B 2 Ponp Mukpoopranusmos B | buokBanTyM, ®poHTanbHAas (ycTHbIi
MaJIbIX Tpymnnax KPYTOBOPOTE a30Ta. ka0. 120 KOHTPOJIb)

13. Jlextmus, pabora B 2 Mertozap! onpeneacHs buokBanTyMm, OpoHTaTBHAS (ycTHBII
MaJbIX TPyTIIax COCTaBa M YACICHHOCTH ka6. 120 KOHTPOJTb)

MHUKPOQIIOpPHI TOYB.

14. [IpakTuueckas padora, | 2 «CO0op 00pa3ioB no4Bs» | bruokBaHTyM, Kom6unupoBannas
paboTa B MaJbIX ka0. 120 (TpaKkTHYEeCKHii KOHTPOIIb)
rpymnmnax

15. [IpakTuueckas padora, | 2 «[IpurotoBnenue buoksantym, Kom6unupoBannas
paboTa B MaJbIxX MUTaTeTbHOU cpensl Jmbu | kad. 120 (TpaKkTHYECKHiA KOHTPOIIb)
rpymnmax JUTSL KYJIbTHBAPOBAHUS

TTOYBEHHBIX
MHUKPOOPTaHH3MOBY

16. [IpakTnueckas pabdora, | 2 «IToceB 00pa3mnoB mouBsl | bruokBaHTyM, KomOuaUpOBaHHAS
paboTa B MaJIbIX Ha cpeny Duiom ka0. 120 (TpakTUYeCKHii KOHTPOIIB)
rpymnmnax

17. JlaboparopHast pabora, | 2 «OnpeneneHue BuoxBaHTyM, KomOunmnpoBanHas
paboTa B MaJbIxX KOJIMYECTBA ka0. 120 (TpakTUYeCKHii KOHTPOIIb)
rpymmax a30T(PUKCHPYIOIINX

MHUKPOOPTaHH3MOB B
M0YBE METOIOM
oOpactaHus

18. JlaboparopHast pabora, | 2 «OnpeneneHue BuoxBaHTyM, KomOunmnpoBanHas
paboTa B MaJIbIX KOJIMYECTBA ka0. 120 (TpaKkTUYECKHii KOHTPOJIb)
rpymrax a30THHUKCUPYIOLTHX

MUKPOOPTaHH3MOB B
MOYBE METOZOM
oOpactaHus)

19. JlaGoparopnas pabGora, | 2 «IIpuroroBnenue buoksanTyMm, KomOunupoBanHas
paboTa B MaJbIX MHUKPOIIpENapaToB ka0. 120 (TpaKkTUYeCKHii KOHTPOJIIB)
rpyImmnax TTOYBEHHBIX

MHUKPOOPIraHU3MOBY
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Ne Mecsu Yuciao | Bpems ®opma 3aHATHS Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeIeHus 4acoB NpoBeIeHus
3aHATHSA

20. Jlaboparopnas pabora, | 2 «[Ipurorosnenue BuokBanTyMm, KomOunupoBanHas
paboTta B MaibIx MHUKpOTpenapaToB kab. 120 (mpakTHYECKUI KOHTPOJIIb)
rpymrmax MOYBEHHBIX

MHKPOOPTaHU3MOBY

21. Jlaboparopnas pabora, | 2 «BriaBneHue buoksantym, KomOunupoBanHas
paboTa B MaJIbIX HeJuIroNio3opasnararomux | kab. 120 (mpakTUYeCKHil KOHTPOJIb)
rpymnmax MHKPOOPTaHU3MOB B

MIOYBE»

22. JlaboparopHast pabora, | 2 «BrisBeHue BuokBanTyM™m, KomOunupoBanHas
paboTa B MaJIbIX [eJUTIoN030pa3narapmux | kad. 120 (TpakTUYeCKHii KOHTPOIIB)
rpymnmax MHKPOOPTaHU3MOB B

MIOYBE»

23. JlaboparopHast pabora, | 2 «OnpeneneHus BuokBanTyM™m, KomOunupoBanHas
paboTa B MaJbIX OmMoJIOTHIecKoit ka0. 120 (TIpaKkTUYEeCKHii KOHTPOIIb)
rpymnmax AKTHBHOCTH TIOYBBI

METOJI0M CyOcTpaT-
MHYIIUPOBAHHOTO
JIBIXQHHS

24, JlaboparopHast pabora, | 2 «OnpeneneHus BuoxBaHTyM, KomOunmnpoBanHas
paboTa B MaJIbIX OHMOJIOTUYECKOM ka0. 120 (TpaKkTUYeCKHii KOHTPOJIb)
rpymrax AKTHBHOCTH TTIOYBBI

METOJIOM cyOcTpaT-
WHIyIIHPOBAaHHOTO
JIBIXQHHS

25. Jlexuus, pabora B 2 MukpoOuonorudeckne buoksanTyM, ®ponTanbHasA (ycTHBIT

MaJIbIX TPYyTIax ynoOpeHusl. ka0. 120 KOHTPOJIb)
duronaToreHHbIe
MHUKPOOPraHU3MBbI

26. JlaGoparopnas pabGora, | 2 «OnpeneneHue buoksanTyMm, KomOunupoBanHas

paboTa B MaJbIX HUTPUPUIIUPYIOIIEH, ka0. 120 (TpakTUYeCKHii KOHTPOJIb)

rpyImnmax

JEeHUTPUGUIHPYIOMIEH 1
a30TQUKCUPYIOLIEH
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Ne Mecsu Yuciao | Bpems ®opma 3aHATHS Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NpoBeeHust
3aHATHS
AKTUBHOCTH
MHUKPOOPTaHH3MOBY

27. Jlaboparophas pabora, | 2 «Omnpeneneane buokBanTyMm, KomOunnpoBanHas
paboTa B MaJIbIX HUATPUPHUITAPYIOIICH, ka6. 120 (TIpaKTHIECKUi KOHTPOJIb)
rpymmnax JeHUTpUUIHpYIOIIeH U

a30T(UKCUPYIOICH
AKTUBHOCTH
MHUKPOOPTaHH3MOBY

28. JlaGopartopHas paboTa, | 2 «O11eHKa BIUSHUS BuokeaHTyM, KomOuHMpoBaHHas
paboTa B MaJIbIX MHKpPOOPTaHU3MOB Ha ka6. 120 (TIpaKkTHYeCKHiA KOHTPOIIb)
rpymnmnax IIPOpPACTaHUE CEMSH U

POCT CesSHIIEB»

29. JlabopartopHas paboTa, | 2 «O11eHKa BIUSHUS BuokBaHTyM, KomOuHMpOoBaHHas
paboTa B MaJbIX MHKpPOOPTaHU3MOB Ha ka6. 120 (TIpaKkTUYEeCKHii KOHTPOIIb)
rpymnmnax IIPOpPACTaHUE CEMSH U

POCT CesHIIEBY»

30. [IpakTtuueckas pabora, | 2 «CocraBneHue ariaca BuokBanTymMm, I'pynmoBas poBepKa
paboTa B MaJbIx TPUOKOBBIX U kab. 120 (TpakTUYeCKHii KOHTPOJIb)
rpymmax OaKTepHaIbHBIX

MOpaKeHUH PPYKTOB U
OBOIIEN»

31. Jlexnus, muckyceuns, 2 I'enepanbHas buoksanTyM, ®ponTanbHasA (ycTHBIT
paboTa B MaJIbIX COBOKYITHOCTh U BbIOOpKa. | kab. 120 KOHTPOJIb)
rpymnmnax CriocoObl paHIOMU3AIHN

BEIOOPKHL.

32. Jlexmus, paboTa B 2 Craructuueckas buokBaHTyMm, @poHTaNbHAS (ycTHBIH

MaJIBIX TPYTIIax 00paboTKa pe3yIpTaToB, ka6. 120 KOHTPOJTB)
POBEpPKa THIOTE3HI.

33. [IpakTtuueckas pabora, | 2 Wntepdeiic TabnmuHOro buoksanTyMm, KomOunupoBanHas
paboTa B MaJbIX penaxkropa. ka0. 120 (TpaKkTUYeCKHii KOHTPOJIIB)
rpymnmnax

34. [IpakTuueckas pabora, | 2 «Onpenenenue cpensero | buoksanTyM, KomOunupoBanHas
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Ne Mecsu Yuciao | Bpems ®opma 3aHATHS Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NpoBeeHust
3aHATHS
paboTta B MaibIx BBIOOPOYHOTO U OLIHOKH kab. 120 (mpakTHYECKUI KOHTPOJIIb)
rpymnmnax CpEJIHEro»

35. [IpakTuueckas pabora, | 2 «Bw160p Buma quarpamMm u | bruokBaHTyM, KomOunnpoBanHas
paboTa B MaJIbIX rpaduKoB B 3aBUCUMOCTH | kab. 120 (TIpaKTHIECKUi KOHTPOJIb)
rpymnmnax OT BBIMIOJTHIIEMOM 3a7a4ui»

36. Jlexuusi, Oecena, padora | 2 Hcropus 3emnenenus BuokBanTyM™m, ®dponTansHas (ycTHbIi
B MaJIBIX TPYIIIax ka0. 120 KOHTPOJIb)

37. [IpakTnueckas pabdora, | 2 «Pactenue B )xu3HH buokBanTyM, ['pynmoBas (ycTHBII
paboTa B MaJIbIX YeJI0BEKay kab. 120 KOHTPOJIb)
rpynmnax

38. Jlexmus, Oecena, pabora | 2 KynerypHbIe pacTeHus u buokBanTyM, ®poHTanbHASL (ycTHBIH
B MAJIBIX I'pynnax UX JTUKHUE IPEIKH ka0. 120 KOHTPOJIb)

39. Jlekuusi, pabota B 2 ITouBocmecu u ux buoksantym, OpoHTanbHas (ycTHbIi
MaJIbIX TPYIIIax 3aMEHHTEJH. ka0. 120 KOHTPOJIb)

40. Jlexums, pabora B 2 AnbpTepHATHBHBIE buokBanTyMm, ®poHTambHASL (ycTHBIH
MaJIbIX Tpymmax CHoCcOOBI BBIPALIIMBAHUS kab. 120 KOHTPOJIb)

pacTeHui B 3aKpBITOM
IpYHTE.

41. Jlexuus, nuckyccus, 2 [IpeumyiiectBa u MeToabl | bUOKBaHTYM, ®poHTanbHAs (ycTHBIT
paboTa B MaJIbIX BBIPAILIMBAHUS PACTEHUMN ka0. 120 KOHTPOJIb)
rpynmax 0e3 MOYBHI.

42. [IpakTnueckas padora, | 2 «ITocTpoenue cxembl buokBanTyM, ['pymmoBas (ycTHBIN
paboTa B MaJbIxX THJIPOTIOHHOHN YCTaHOBKM» | kab. 120 KOHTPOJIB)
rpymnmnax

43. [Ipaktuueckas padora, | 2 «IIpurorosneHue buoksaHTyMm, Kom6unupoBannas
paboTta B MaibIxX MaTOYHBIX pacTBOpPOB Ast | kab. 120 (mpakTHYECKUH KOHTPOJIb)
rpymnmnax THJIPOTIOHHOM YCTaHOBKI)

44, [Mpaktuueckas padora, | 2 «IToceB cemsiH 1 buokBaHTyMm, Kom6unanpoBannas
pabota B MaibIxX YKOpEHEHHUE YepeHKOoB a1 | kab. 120 (mpakTHYECKUH KOHTPOJIb)
rpynmnax THJIPONOHHON YCTaHOBKI»

45, [Mpaktuueckas padora, | 2 «KoHTpOonp mapameTpos buokBanTyMm, Komb6unanpoBannas
paboTa B MaJIbIX THIPOIIOHHOM YCTaHOBKM» | kKab. 120 (TpaKkTUYECKHii KOHTPOJIb)




24

Ne Mecsu Yuciao | Bpems ®opma 3aHATHS Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NpoBeeHust
3aHATHS
rpymnmnax

46. Jlexuus, nuckyceus, 2 YMHas Termna. buoksantym, ®OpoHTanbHAas (ycTHbIi
paboTta B MaJIbIX ka6. 120 KOHTPOJTb)
rpynmnax

47. Jlaboparopnas pabora, | 2 «Bnusaue gortonepruona buoksantym, KomOunupoBanHas
paboTa B MaJIbIX Ha pa3BUTHE PACTCHUI kab. 120 (mpakTUYeCKHil KOHTPOJIb)
rpynmnax

48. Jlaboparopnas pabora, | 2 «Bnusane doronepuona buokBanTyM, KomOuaUpOBaHHAS
paboTa B MaJIbIX Ha Pa3BUTHE PACTCHUI kab. 120 (mpakTUYeCKHil KOHTPOJIb)
rpynmnax

49. Jlaboparopnas pabora, | 2 «Bnusane doronepuona buokBanTyM, KomOuaMpOBaHHAS
paboTa B MaJIbIX Ha pa3BUTHE PACTCHUI kab. 120 (mpakTUYeCKHil KOHTPOJIb)
rpymnmnax

50. Jlaboparopnas pabdora, | 2 «CpaBHeHHE KayecTBa buokBanTyM, KomOuaMpOBaHHAS
paboTa B MaJbIX Pa3IMYHBIX CyOCTPATOB» ka0. 120 (TpaKkTHYEeCKHii KOHTPOIIB)
rpymnmnax

51. JlaboparopHast pabora, | 2 «CpaBHEeHHE KauecTBa BuoxBaHTyM, KomOunmnpoBanHas
paboTa B MaJbIxX Pa3IUYHBIX CyOCTPATOBY» kab. 120 (TpakTUYeCKHii KOHTPOJIb)
rpymnmnax

52. Jlexuus, nuckyccus, 2 Jns yero HyXHbI buoksaHTyMm, @poHTaNnbHAS (ycTHBIN
paboTa B MaJIbIX HOPMATHBHBIE ka0. 120 KOHTPOJIb)
rpymnmnax JIOKYMEHTHI?

53. [IpakTnueckas pabdora, | 2 «Pabota ¢ 6azoit buokBanTyM, KomOuaMpOBaHHas
paboTa B MaJIbIX «Poccrannapm» ka0. 120 (YCTHBIN KOHTPOJIB)
rpymnmnax

54. Jlexnus, paboTa B 2 CT'U Bo3nyxa. buoksanTyMm, ®poHTanbHasA (ycTHbIi
MaJIbIX TPYMIax ka0. 120 KOHTPOJIb)

55. JlaboparopHast pabora, | 2 «OnpeneneHue BuokBanTyM, KomOunupoBanHas
pabota B MaibIxX TEMIIEPATYPHI U kab. 120 (mpakTHYECKUH KOHTPOJIb)
rpymnmnax BJIaYKHOCTH B

TTOMETIICHUI»
56. JlaboparopHast pabora, | 2 «OnpeneneHue BuokBaHTyM, KomOunmnpoBanHas
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Ne Mecsu Yuciao | Bpems ®opma 3aHATHS Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NpoBeeHust
3aHATHS
paboTta B MaibIX KOHIIEHTpAaI1H kab. 120 (mpakTHYECKUI KOHTPOJIIb)
rpymmnax MEJIKOIUCTIEPCHBIX YaCTHUI]
B BO3LLyXe»

57. Jlexmus, pabora B 2 CI'U BogpL. buokBanTyMm, ®ponTanpHas popma
MaJIbIX FpyHmnax kab. 120 (YCTHBII KOHTPOJIB)

58. [IpakTtuueckas padbora, | 2 «IToxroroBka nocynasl u buoksanTyMm, I'pynnosas
paboTa B MaJbIX PEaKTUBOB B COOTBETCTBHE | Kab. 120 (TpaKkTHYEeCKHii KOHTPOIIB)
rpynmnax ¢ tpeboBanusimu 'OCT»

59. [IpakTuueckas padora, | 2 «[Ipurorosnenue BuokBanTyMm, I'pynmosas
paboTa B MaJbIxX MUTATETTFHON CPebl ka0. 120 (TpaKkTHYECKHiA KOHTPOIIb)
rpymnmnax Oupo-I'PM»

60. JlaboparopHast pabora, | 2 «OnpeneneHue KOIM- BuoxBanTyM™m, KomOununpoBanHas
paboTa B MaJIbIX WHJIEKca B 00pa3iax kab. 120 (mpakTUYeCKHil KOHTPOJIb)
rpynmnax BOJIBD»

61. Jlaboparopnas pabdora, | 2 «OrmpeeneHue KOIH- buokBanTyM, KomOuaMpOBaHHAS
paboTa B MaJIbIX WHJIeKca B 00pa3iax ka0. 120 (TpaKkTUYeCKHii KOHTPOJIb)
rpymnmnax BOJIBI»

62. JlaGoparopnas pabGora, | 2 «Onpenenenue KEcTKocTH | bHokBaHTyM, KomOunupoBanHas
paboTa B MaJbIxX BOJIBI» kab. 120 (TpakTUYeCKHii KOHTPOIIB)
rpymnmnax

63. Jlexuusi, paborta B 2 CI'1 Mmono4yHOKHUCITOM BuoxBaHTyM, ®dponTansHas ¢dopma
MaJIbIX TPYIIax MTPOAYKIIHH. ka0. 120 (YCTHBIN KOHTPOITB)

64. [IpakTnueckas pabdora, | 2 «IIpuroroBneHue buokBanTyM, KomOuaMpOBaHHas
paboTa B MaJIbIX MATATENbHOU CPebl IS ka0. 120 (TpakTUYeCKHii KOHTPOJIb)
rpymnmnax KYJIbTUBUPOBAHUS

MOJIOYHOKHUCIIBIX
OakTepuin

65. JlaboparopHast pabora, | 2 «OnpeneneHue BuokBanTyM, KomOunupoBanHas
pabota B MaibIxX COJZIep)KaHus kab. 120 (mpakTHYECKUH KOHTPOJIb)
rpymnmnax MOJIOYHOKHUCIIBIX

OakTepuil B MPOTYKITHID)
66. JlaboparopHast pabora, | 2 «OnpeneneHue BuokBaHTyM, KomOununpoBanHas
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Ne Mecsu Yuciao | Bpems ®opma 3aHATHS Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NpoBeeHust
3aHATHS
paboTta B MaibIxX CoJlepyKaHus kab. 120 (mpakTHYECKUI KOHTPOJIIb)
rpymmnax MOJIOYHOKHUCIIBIX
OaxTepuii B IPOIYKLUN

67. [IpakTuueckas pabora, | 2 «TexHrKa THTPOBAHUS buokBanTyMm, KomOunnpoBanHas
paboTta B MaibIx kab. 120 (mpakTHYECKUI KOHTPOJIIB)
rpymnmnax

68. Jlaboparopnas pabdora, | 2 «Ormpenenenue buokBanTyM, KomOuaMpOBaHHAS
paboTa B MaJIbIX KHUCJIOTHOCTH MOJIOYHOU kab. 120 (mpakTUYEeCKHil KOHTPOJIb)
rpymnmnax MPOAYKIHN)

69. Jlexnms, pabora B 2 CI' x1e600ymogHoii buokBanTyM, OpoHTambHASA tdhopma
MaJbIX TPYIIax MPOAYKIIHH. ka0. 120 (YCTHBIN KOHTPOITB)

70. JlaboparopHast pabora, | 2 «OnpeneneHue BuoxBanTyM™m, KomOununpoBanHas
paboTa B MaJIbIX IIOPUCTOCTH kab. 120 (mpakTUYeCKHil KOHTPOJIb)
rpymmax xJ1e000yI0uHON

IPOAYKIIMN

71. JlaboparopHast pabora, | 2 «OnpenencHue BuoxBaHTyM, KomOunmnpoBanHas
paboTa B MaJIbIX KHCJIOTHOCTH ka0. 120 (TpaKkTUYeCKHii KOHTPOJIb)
rpymmax xJ1e000yT0uHON

MPOTYKITHI
72. Koungepenuus 2 [ToaBenenme UTOroB buokBanTymMm, I'pynmosas popma
M3YyYeHUS IPOTPaMMBbI ka0. 120 (YCTHBIN KOHTPOITB)
HUroro: 144
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KanennapHblii iiaH BOCIMTATEIbHOM PadoThI

IIpunoxenne 2

Ha3Banue co0ObITHSA,

Nen/m Cpoku dopma nposeaeHus!
MeponpusiTus

1.  |[leHpb 3HaHMiA 1 cenTsiOph |[becena

1.  [lenb ropoga-reposs Mypmancka 4 oktsi6psi ([Ipocmotp Bunmeobuarma

2.  |BcemupHBIH IeHb HAYKH 10 Hos16pst |becena, mpocmoTp punbma

3. |lens Bonontépa 5 neKabps YyacTue B akuuu r"panmaHCKOﬁ HayKu

(Hay4HOTO BOJIOHTEPCTBA)

4. |lenb netckuit u300peTeHuit 17 suBapst [KOHKypC TBOpUECKHX UJIEH

5. |Jlenb poccuiickoil HayKu 8 dbeBpans |Berpeda ¢ yueHbIM

6. |lenb nuKoil mpupoas! 3 Mmapra  [MUHM-BUKTOpHHA

7. MexayHapOAHEIA JeHb MOTETa 12 anpens |becena, mpocMoTp BuaeoduiibMa
4eJI0BEKa B KOCMOC

3. Cap Ilamaru Mail 'YuacTHe B akIiuu
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IMpunoxenune 3
Keiic «A3zoTduxcaropb»

A3BOT SIBJIIETCSI OZTHUM M3 CaMbIX BaKHBIX XMMHUYECKHUX JIEMEHTOB — OHMOreHOB — 0e3
KOTOPBIX HEBO3MO’KHA JKHU3Hb. DTOT 3JIEMEHT BXOJUT B COCTaB TAKUX BAXKHBIX OMOMOJIEKYII, KaK
OeNKU 1 HYKJIGMHOBBIE KUCIIOTHL. B cocTaBe HBBIX KJIETOK MO YMCIIy aTOMOB a30Ta 0kKojo 2 %,
10 MaccoBOM J1oj1e — 0KouIo 2,5 % (4eTBEPTOE MECTO IOCIE BOJOPOA, YIIepoaa U KUCIOpOa).
C omHOH CTOPOHBI, 3amachl 3TOTO 3JIEMEHTa Ha 3eMJIe OrPOMHBI, TOJBKO B arMochepHOM
Bo3ayxe Haxomutcs 3,87-10" T asora B BHme mByxaToMHBIX Monekyn Na. C Ipyroil CTOPOHBI,
U3-32 OCOOCHHOCTEH CTPOCHMS MOJIEKYJBI aTMOC(HEPHBIM a30T CIUIIKOM WHEPTEH U C TPYAOM
BCTYIIAeT B XUMHUUYECKUE peakuuu. YTOOBI 3TO IPOU301LLI0, TPEOYIOTCS OUEHb JKECTKUE YCIOBUS:
BBICOKasl TeMmIiepaTypa, OonbIIOe JaBlieHHE, HAJMYUE KaTalu3aropoB. He yauMBHUTENIBHO, YTO
OOJNBIIMHCTBO KHMBBIX OPraHU3MOB HE CIOCOOHO YCBaMBaTh a30T M3 Bo3ayxa. OpHako
CYIIECTBYET UCKIIIOUEHHE: a30T(PHUKCUPYIOLTHE OaKTepUH.

bnaronaps a3zordukcaropaM HpPOMCXOIUT BKIIOYEHHE a30Ta B OHOJOTHYECKUM
KpyroBopot. CozepkaHie TaKuX MUKPOOPTaHU3MOB B ITOYBE MOXET OBITH HEBBICOKUM, IIOATOMY
yxke 6oinee 100 yieT B CebCKOM XO3AHCTBE MBITAIOTCS MCIOJIb30BaTh MUKPOOHBIE yIOOpEHUs:
npenapaTtsl MHUKPOOPTaHW3MOB, CHOCOOHBIX —YJIy4IIaTh MHUTAHUE CEIIbCKOXO3SHCTBEHHBIX
KYJIBTYp 3a CU€T (UKCallMM aTMOC(EpHOro a3zoTa M NepeBoja ero B (OpMbl, JOCTYIHBIE AJIS
pacTeHuM.

3ananue (o0mee 115 pedosat 11-14 u 15-17 jer)

1. BbISICHUTH, KakKWe€ NHMTATENbHBIE CPENbl HWCHOJB3YIOT JJIsl  BBIICICHUS H
KYJbTHBHUPOBAHUS a30TPUKCUPYIOIIMX MUKPOOPTaHH3MOB.

2. Tlomyunth KynbTyphl a30TGHUKCATOPOB (CBOOOAHOKMBYIIUX IMOYBEHHBIX  HIIH
KITyO@HBKOBBIX).

3. IlIpoBectu mccienoBaHue BIWSHUS BBIIEICHHBIX JTMHUH MHUKPOOPTAaHW3MOB Ha POCT
CeNIbCKOXO035IICTBEHHBIX PAaCTEHU.

3apganue nas pedsr 15-17

4. CpaBHUTH 3(p(PEeKTUBHOCTD BBIJICIEHHBIX JIUHUH € 3PPHEKTUBHOCTHIO POMBIIIIEHHBIX
MUKpPOOHBIX y10OpEHHI.
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Keiic «/loMmamHsAs ruiponoHNKa»

I'uaponoHuka - OAHO M3  MEPCHEKTUBHBIX HampasieHuid. Co3maHue ONTHMAaTbHBIX
YCIIOBHI Ul pOCcTa U Pa3BUTHS PACTEHUH 00ECIICUMBACT IOIy4YCHHE OYE€Hb BBHICOKMX YPOXKacB,
Jy4IIero KadecTBa M 3a Oojiee KOPOTKHE CpOKH. BpIpamBaHue pacTeHUH MeETOI0M
THPOTIOHUKN MEHee TPYyIOEMKO, YeM B IOYBEHHOH KYJIbType, BOJa M MUTATEIbHBIC BEIIECTBA
PaCXOAyIOTCSl 5KOHOMHEE.

B HacTosimee BpeMsi, B 3IOXY 3HEProcOEpeKEeHUs W SKOJIOTHUECKHX IPUOPUTETOB,
THJIPONIOHUKA TIOTYYHIIa HOBOE pa3BUTHE. DTUM M 00YCIIOBIECHO MOSBICHHUE JaHHOW IPOTPaMMBI.
KiroueBast naes nmporpaMMbl — 3TO BBIIOJHEHHE BAXHEHIINX TEXHOJOTMYECKUX MEPONPHSITHIH
10 YXOJy 33 PAaCTCHUAMH MPAKTUYECKU Ha KAXKIOM 3aHITHH.

B mpomecce paboTel Hajx 3amadamM Keica, ydamiuecsi MOJydaT HpPEACTaBICHUS O
COBPEMEHHBIX CHOcO0axX YBETUYEHHUS OMONPOJYKTHBHOCTH CHUCTEM IOYYEHHS IKOJOTHUYECKH
YHUCTBHIX TPOAYKTOB IHTAHUS B YCIOBHUAX H30ISIUMHU (TIOJISIPHBIE CTAHLUH, IIOJBOJIHBIC U
MYCTOTHBIE OOBEKTHI JUIA JKU3HHU), OCBOST 0a30BbIE MPUHIUIBI KOHCTPYUPOBAHHS MHXKEHEPHO-
OMOJIOTHYECKHX MTPOITYKTUBHBIX CHCTEM, TIOJIy4aT COOCTBEHHYIO OMOJIOTHYECKYIO IPOIYKIIHIO.

B xome pabGoTbl yueHWKH HAOMIOAAIOT, CPABHHUBAIOT, AHAIM3HPYIOT, MPOBOJSAT
UCCJIEJOBAaHHS, CIIOCOOCTBYIONIME PA3BUTHIO MIOHMMAHHS, PACIIUPEHHUIO 3HAHUH W3 Pa3IMYHBIX
o0nacTeil XUMUM, OUOJIOTUH, TEXHUKH. DTO CIIOCOOCTBYET Pa3BUTHIO MH)KEHEPHOTO MBIILICHUS,
MEKIPEIMETHBIX 3HaHHM, a AEATEIBHOCTD IIKOJBLHUKOB, OyAeT HanpasieHa Ha (pOpMUpPOBaHUE
WH)KEHEPHBIX KOMITETCHIINH.

3ananue (o0mee 115 pedosat 11-14 u 15-17 jer)

1. O3HaKOMHTHCS C TUIPOTIOHHOM TEXHOJIOTHUEH BhIPAIIUBAHUS PACTCHHI.

2. BpiOpath oauH U3 BUIOB THIPOIIOHUKH, UCXO/S U3 BOZMOKHOCTH pean3allui yCTaHOBKU
B yCIOBUsSIX bruokBaHTyMma.

3. O6ocHOBaTh BHIOOD C/X KyJIbTYPHI JIJIs BIPAIIMBAHUSI HA THIPOIIOHHON yCTaHOBKE.

3aganue nis pedsr 11-14 aer

4. PyKkoBOACTBYSICh MOTPEOHOCTSIMM BBIOPAHHON KYJbTYPbI, BBIPACTUTH YpOXKail Ha
TUAPOIIOHHON YCTaHOBKE.

5. Crnenarb 5KOHOMHYECKHH pacyéT CTOMMOCTH BBIPALIMBAHUS €AUHUIBI TPOAYKIUH.
3aganue nis pedsar 15-17 aer

4. PyKOBOJCTBYACh MOTPEOHOCTAMHU BBIOPAaHHOW KyJIbTYpbl, HPUTOTOBUTH HECKOJIBKO

BapHUaHTOB MTUTATEIBHBIX PACTBOPOB.
5. BriOpats Hanbosee F3(pPeKTUBHBIN BapHAHT MUTATEILHOTO PacTBOPA.
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Keiic «X1e6 BceMmy rososa»

B nameii kynpType xjie6 — HE MPOCTO MPOAYKT muTaHus. Hu oauH U3 Ipyrux BUAOB
MUY Y PYCCKOTO HapoJia He UIET HU B KaKOE CPaBHEHHUE C XJIEOOM. ITO CUMBOJI 0J1aroInoydus,
TUTOJIOPOINsSI, €AMHCTBA, B3aMMOIIOMOIIM. YBA)KCHHE M IOYTCHHE K XJeOy BBIpaKaceTcs B
PYyCCKoi mocnoBuIle «XJjied — BCceMy roJIoBay.

Xnebd obmagaeT BEICOKMMHE IMOKA3aTeIIsIMU TTUIIEBON IICHHOCTH B 00€CIICYMBACT OPraHU3M
CJIOKHBIMHU YTJIEBOJAMH, O€JIKaMH, BUTAMHHAMH, MHUKPORJIEMEHTaAMH. DTO OJWH M3 HEMHOTHX
MPOJIYKTOB, €XKEAHEBHO MPEICTABICHHBIX B palluoHe OOJIBIIMHCTBA Jtojiei. Bo-nepBbiX, x1e0 He
npueaaeTcs. Bo-BTOphIX, CYIIECTBYET OIPOMHOE KOJIMYECTBO €ro BUA0B. PazHooOpasue xiaeOHoH
MPOIYKIIMH Y Pa3HBIX HAPOJOB OOYCIOBIIEHO HCIOJIB30BAHHUEM MECTHBIX 3€PHOBBIX KYIBTYD,
HUCTOPUYECKH CJIOKUBIIMMHUCS criocodamMu W ¢GopMamMH BbITIEYKHA. [IOMHMO TpaguIimOHHBIX
XJICOOB, MPHUCYIIMX PAa3HBIM HAPOJaM, TIPOU3BOAUTEIHN B MOCIEIHEE BPEMS IKCIIEPUMEHTUPYIOT
C peuenTypoi xyeba, crapasch caenarh NpoayKT emié 6osee mone3nbiM. Ho 4To u3 pexinamMHbIX
oOelaHuii ABJISIETCS MPABJIOM, a UTO JIMIIIb MAPKETHHTOBBIN X017

3ananue (o0uiee 1J1s pedosar 11-14 u 15-17 jer)

1. Ilpoananu3upyiiTe acCOpPTUMEHT XJ1e0OOYJIOUHBIX U3JAENUA B TOProBOW CETH,
BbIOEpUTE MPOJYKIMIO, MO3UIHMOHUPYEMYIO KakK HauOojee IMOJIE3HYI Ul KaKOM-
1100 KaTeropuu NoTpeOnTENeH.

2. OcymectBuTe nouck mno 6aze «Poccrangapray METOIUK OIpENEeNeHUs] KauecTBa
XJICO00YIOUHBIX U3JICITHIA.

3. IIpoBeaute ucciaenoBaHue BBIOPAHHBIX MAPOK MPOAYKIHH.

3ananme (s pedosar 15-17 Jer)
4. PazpabotaiiTe COOCTBEHHYIO pelenTypy Xjae0oO0yno4Horo uzaenusi, o0OraméHHOro

HOJIE3HBIMU TOOABKaAMHU.
5. HMsroroBbTe nMpoOHBII 00pazell MPOAYKIMH U IPOBEAUTE UCCIIEIOBAaHIE €T0 KauecTRa.
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IIpunoxenue 4
Bonpochl BXOTHOT0 TeCTUPOBAHMS

1. [TpuroToBneHue pacTBOpa XJIOPUIa HATPHS KOHIIEHTPAUH | T/ OCYIIECTBIISIIOT B!
a) MEpHOM cCTakaHe; 0) MEpHOM IWJIMHAPE; B) MEPHOH KoJIOE; T) 000K EMKOCTH MOIXOISIIETO
00Béma

2. Mephas kon6a n300pakeHa Ha PUCYHKE:
a) 0) B) r)
3. VIMMepCHOHHOE MAacJIO B CBETOBON MUKPOCKOITHH UCIIONIB3YIOT JIJISL:

a) uKcalu npernapaTon

0) CHIDKCHHMSI IOTEPH CBETA

B) YMEHBIIICHUS HCKAKCHUS N300paXKCHUS
') OKpallliBaHUs [IPENapaToB

4. NmMmMepcroHHOE Maciio TpUMEHSIETCs ¢ 00bEKTUBOM:
a) 4x; 6) 10x; B) 40x; 1) 100x OIL

5. Arap-arap npuMeHsIETCs IPU MPUTOTOBJIEHUN MTUTATEIbHBIX CPEe IS
a) CTepUJIM3ALNK CPebl; 0) 3aryleHus: Cpe/ibl; B) KaK UCTOUHUK BUTAMUHOB; T) KaK MCTOYHHK
Kenesa

6. IInTaTenbHbIE CpENbl CTEPUIIU3YIOT:
a) aBTOKJIaBUPOBaHUEM; 0) 3aMOpaKMBaHNEM; B) 100aBIIEHUEM CIUPTA; T') YIATPaPHOIECTOM

7. Cnabokucioii cpesie COOTBETCTBYET Moka3aTesb pH :
a) 1,5-3,5; 6) 5,5-6,5; B) 7,5-8,5; ) 10,5-11,5

8. s mpuroroBienus 250 M pacTBopa conv KoHIeHTpauu 20 /71 He0OX0AUMO B3BECUTD:
a) 1 r conu; 6) 5 r conu; B) 20 1 conu; 1) 250 T conu

9. Ha rpaduke n3zo0OpakeHa 3aBUCUMOCTb IUIOTHOCTH BEIECTBA OT Temieparypsl. [InoTHoCTh
BeliecTBa rnpu temneparype 18°C paBna:

a) 998,5 kr/m° 6) 998,6 kr/M° B) 998,8 Kr/M° 1) 999,0 Kr/M°
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10. I110THOCTB KUAKOCTH MOKHO U3MEPUTH:

a) TepMOMETPOM; 0) IICUXPOMETPOM; B) apEOMETPOM; T') aMIIEPMETPOM

11. LIBeT rpaMIioIOKUTEILHBIX MUKPOOPTAHU3MOB TTOCJIC OKpAIIUBaHUS:
a) KpacHBI; 0) pO30BBIiA; B) 3eIEHBIN; T) TEMHO-()HOJICTOBBIN

12. dopma npecTaBIeHHbIX Ha MUKpOdoTorpapuu 6akTepuil Ha3bIBaeTCs:

; A
a) KOKKH; 0) Galuiibl; B) CHUPUILIBI; T) BUOPUOHBI

13.  TIlepeenute 1500 MUKPOIUTPOB B MIJUTHITUTPHI:
a)15 6) 1,5 B) 0,15 1) 0,015

14. Yro Takoe KOE:
a) KpUCTAJUI OKCcHJa eBpomwusi; 0) KpuBas OKHCJICHHUS SHEPrHUHU; B) KOMIUIEKC OOpa3oBaHUSs
€HOJIOB; T') MPAaBUILHOTO BapuaHTa HET, MPUBETY CBOI

OTBeThI HA BONIPOCHI:
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