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IHosicHUTeIbHAS 3aMIUCKA

B macrtosimee BpeEM OHOIOTHYECKOE O6p3.30BaHI/IC nopeanogaracT HE TOJIBKO yCBOCHHUC
OHpC,Z[GHéHHOl"O TEOPETHUYCCKOro Marepuaila, HO H OBJIaJICBAaHUEC TIPAKTHYCCKHUMH HaBbIKaMH,
TaKUMH KakK pa60Ta C COBPEMCHHBIM O60py,ILOBaHI/I€M, BBIIIOJTHCHHUC Ha60paTOpHBIX n

TIPaKTHYICCKUX pa60T C TIPHUMEHEHHUEM ITOTO O60py,JIOBaHI/Iﬂ, O(l')OpMHCHI/Ie IIPaKTUYECKHX
PE3YyJIbTaTOB HCCHCﬂOB&TCHBCKOﬁ OEeATCIIBHOCTH.

PaGouast mporpaMma BHEYPOUHOH NeSATENbHOCTH /Ul 5- 7 KIAacCOB COCTABJICHA B COOTBETCTBIH C
tpeboBarusmu OI'OC 1 y9€TOM HOPMATUBHO- IPABOBBIX TOKYMEHTOB:

o dezepanbHEIM 3aKkoHOM 0T 29.12.2012 1. Ne 273-03 «06 ob6paszosannu B Poccuiickon
Oenepanuny;

e IIpukaszom MuHncTepcTBa 00pa3oBaHU U HAYKH P® ot 9.11.2018 . Ne 196 «O6
yTBEPIKIEHHUY TIOPS/IKA OPTaHU3AIUY U OCYIIECTBICHUS 00pa3oBaTEeIbHOM AEATEIBHOCTH
[0 JOTIONHUTEIBHBIM 0011e00pa3oBaTeIbHBIM IPOrpaMMam»;

o TlocTaHosieHneM I IaBHOro TocyAapcTBerHoro Bpada P@ ot 28.09.2020 r. Ne28 « O6
yTBepieHnu caHuTapHbX mpasui CI1 2.4.3648-20 «CaHuTapHO- dIHUAECMUOIOrHICCKUL
TpeGOBaHHMS K OPTaHU3AIIIAM BOCTIUTAHNS M 00YYEHNS, OT/IBIXa M 0310pOBICHUA neTel u
MOJIOACIKIN;

o Komemnmueil pasBHTHS JOMOJIHATENHHOTO 06pa30BaHus ICTeH, yTBEPKAEHHOH
pacmopshKeHreM IIPaBUTENbCTBa PoCCHiiCKoH ®enepamun oT 4.09.2014 1. Ne1726-p;

o TIuceMom Mumo6pHaykE P® ot 18.11.2015 Ne 09-3242 «O HampapJieHUH HHGOPMAITHI)
(BMecTe MeToamuecKye PEKOMEH IAIHH 110 IPOSKTHPOBAHUIO TOMOTHATEIBHBIX
061epa3BUBAIOIIUX IIPOTPAMM) U APYTUX HOPMATUBHEIX JOKYMEHTOB,

YpoBeHb 0cBOEHHS IIPOrPAMMBI — Oa30BBI.

HamnpasJjieHHOCTDH POTrPaMMBbI.

JlomonuuTenpHas ~ ob6meoOpasoBaTenbHas — [porpaMma  MMECT €CTECTBEHHOHAYYHYIO
HAIPaBIEHHOCTh | OpHEHTHPOBaHAHAIPHOOpETeHNE3HAHUATIOpasieIaM ouomoru  —
MUKpPOOHOJIOTHH, OOTaHUKE ; Ha Pa3sBUTHE TMPAKTHICCKUX yMeHW# ¥ HaBBIKOB; HAalpBIICHA Ha
dbopMupoBaHue WHTEpeca K OTIBITHOM, 3KCIIEPUMEHTAIILHOM )24
Hccne):LoBaTenchoﬁneﬁTenLHocm,KOTopLIecnoco6CTByI0Tno3HaBaTeanoﬁnTBopquK0171
AKTUBHOCTH 00ydJarOIMXCsl.

AKTyaJbHOCTb IPOrPaMMBI.

AKTYaJIBHOCT TPOTPAMMEI 3aKJIFOYAETCS B TOM, 4TO €€ peanusalus npeamnonaraeT paboTy ¢
COBpEeMEHHBIM 000pyoBanmeM. IIKOIBPHAKAM MPEACTONT HE TOJILKO H3yHaTh OHOJIOTHIECKHE
OGLEKTEI 1 SBJICHHS C TIOMOIIBIO TOro 060PYNOBaHHS, HO U OQOPMIATH OTIETEL O CBOEH
paboTe, B TOM YHCIE H C MOMOIIBIO TAKMM XOPOLIO  3HAKOMBIC UM OpuéMOB, KaK CO3TaHHE
BH/ICOPOJIMKOB U BHJIEOKIMIIOB, PA3MEIIEHUC Pe3ylIbTaTos JcCIIeI0BaHHN Ha CIEIHAbHOMR
cTpaHmuKe B conceTax. [IIKoabHIKaM TIPENCcTOUT rorpo6oBath cebs B poJIH IOMYJIAPU3aTOPOB
OUOJIOTHYECKUX MCCIECIOBAHUA.



OTauYHTEeIbHOMI 0C00EHHOCTBIO nporpammabl ABJAETCH TO, UTO B XOIC e€ peanuA3zann 6y11€T

3aJICHCTBOBAHO 060pyI[OBaHI/IC « Touxu pOCTa)),BJICKTpOHHble MHKPOCKOIIBI, a TaK)Ke aKTHBHad
NeITEeNbHOCTE B COLCETIX.

Ienarorudeckas meaecoodpasHocTh NPOrpaMMbI.

B yue6HoMIIianena npenmeT «bronorns»oTseieHo Beerol YyaCBHEENIOBS-7KJIacCaX,YTo NAaeT
BO3MOKHOCTE ¢(h)OPMHPOBATH y O0YUAIOIIEXCS TOJIBKO 0230BbIE SHAHMS IO MPEAMETY.

B To e BpeMsi 9TOT BO3PAacT XapakTepU3yeTCs TeM, IT0 y pebsT emé He yracia
OGO3HATELHOCTD ¥ KAKIA OTKPEITHI. HeoOX0quMo epeBecTr €€ U3 naccUBHOH (aspl,
KOTODYIO MM HaBS3BIBACT HHTEPHET, 4ePe3 OOBIHOE CO3CPIAHUE HeOOJIBIINX BHICOPOIHKOB, K
AKTMBHOMY — CO3/IAHMIO BULEOKOHTEHTA C 3aHSTHH GHONOTHICCKIX KPYXKKOB. D10 MoOyXKIaeT
TIOZPOCTKOB K AKTHBHOMY JefCTBHAIO. BHONOTHIECKAE SHAHNS [ICPECTAIOT OBITE (hOpMATBHON
Teopueit. OHM ipr TakOM dopmaTe 00yUeHHUs BIUCHIBAIOTCA B NPUBBIYHBIN yKIIa/
COBpPEMEHHOTO peOeHKa.

[IporpaMma  CIOCOOCTBYeT — O3HAKOMIICHMIO — C OpraHu3alliell  KOJICKTHBHOro M
MHMBALYATGHOTO  WMCCICJOBAaHUs, OOydYeHHIO B NefCTBAM, TIO3BOJIET YepenoBaTh
KonneKTHBHy}OHHHnHBHJIyanLHyfoneﬁTeanOCTb.TeopemqeCKHﬁMaTepnaﬂBKmoqaeTBce6ﬂ
BOIIPOCHI, KAcaroluecsi OCHOB IPOEKTHO-MCCIIEIOBATENBCKON NEATeIBHOCTH, 3HAKOMCTBa CO
CTPYKTYpO# paboTHI.

AzpecaT nporpamMmbl, yCca0Bus Habopa.

IporpamMma npenHasHadeHa Uil neteii 11-14 ner. HamonHAeMOCTh IPYIIIBL - 18 uenoBex.
VeoBus Habopa — IPHHUMAIOTCS BCE JKCIIAtOMINC. PexoMeHIOBaHO IOCEMATH IPYIIITY
yYanmMcs, TIPOSBILIIOIIIM HHTEPEC K JKABOM IPHPOJIE, PACTEHIAM, KUBOTHBIM, TEM, KOTO
MHTEPECYIOT BOIPOCH OXPAHbI IPUPOJIBI POAHOTO Kpas.

O6beM U CPOK peaTH3alHuH NPorpaMMel
O6BbeM IporpaMMel — 34 gaca

CpoK peau3anyy mporpaMmsl — 1 TOx
Vue6GHasg Harpy3ka — 1 4ac B HEJIEIO.

®dopma 00yqeHusi — OIHASL.

OcoGeHHOCTH OPraHu3aHy 00pa3oBaTeIbHOTO Npolecca.
[TporpaMma sSBJISICTCS TpaIUIOHHOM U IIPEICTaBILICT COBOM JTMHEHHYIO IIOCIEI0BATEIEHOCTE
OCBOEHMS COJEPIKAHHUS B T€IECHNUE OTHOTO rofia o0yueHHus.

Opzanu3ayuoHHble Hopmbl o0y4enuA.
[Ipy mpOBENCHNY 3aHSTHA HCTIOIB3YIOTCH cenyrorue (GopMbI pabOTHL:

o unHOUGUOYaNLHAS opma oOyueHus IONPasyMEBacT B3auMoeiicTBrE MpernoaaBaTey ¢
OJIHUM YUECHHKOM.

o cpynnoeas opma YHAIUCCH paboTaloT B Tpynmax, CO3/aBacMbIX Ha pa3IHYHBIX
OCHOBAX.

o (@ponmanvHas Gopma TPENNONAracT paGoTy IperofaBaTels Cpasy CO BCCMH
yUaITAMHUCS B EIUHOM TEMIIE U C O6IIMMH 3a1a4aMu.

e Komnexmuenasi opma  OTIHA4YACTCS  OT (poHTANBHOM TeM, HUTO yHallnecd
paccMaTpUBAIOTCS KAk [IEJIOCTHBIM KOJUIEKTMB CO  CBOMMH 0COOEHHOCTAMHA
B3aMMOICHCTBU.

o Tlpu napHom 00Oy4enuu OCHOBHOEC B3aEMOJIEHCTBHE TPOMCXOMUT MEXIY JBYMA
yUEHUKAMH.




Bunpl 3ansTai (B 3aBUCUMOCTH OT LIEIeH 3aHATHS 1 €r0 TeMbl), BKIFOUast yueOHbIe 3aHATH,
HANpaBJIEHHBIE Ha IPOBEICHIE TEKYIIEro KOHTPOJL OCBOCHHSA IIPOrPaMMBI ¥ CO3/IaHHE
BUJICOTIPOLYKTOB IIOCTIE K&XOT0 3aHATHA:
e MHuUHE-NEKITHH — H3JIOMXeHIe TIPeToaRaTeNieM nipenMeTHO# HHOOPMATHIH.
e CemuHAphI — 3apaHee MOATOTOBICHHBIC COOOIIEHH s, BEICTYILIEHHE U 00CYKIEHAE
e JlucKyccuy — IOCTaHOBKA CIIOPHBIX BOIIPOCOB, oTpaboTKa yMEHHs OTCTauBATh U
apryMEHTUPOBATh CBOIO TOUKY 3PEHUSL.

o TlpesenTanus — IyOIMIHOE IIPCICTABICHAC oTIpe/IeNEHHOM TEMBI AIIH BUIEOIPOAYKTA, B
TOM YHCJIE B COLICETAX

3amuTa IPOEKTa — 000CHOBAHKE U TPCICTABICHIC TpoieIaHHOH paboThI

Kpyrubiit croi1 — HehopMaabHOS o6CysKIeHue BRIOpaHHOH TEMATHKH

Mo3roBas aTaka — pelleHre HeCTaHIaPTHBIX 33712 B KOJIIEKTHBE

PoJeBbIie UIPHI — IPEUIOKEHNE PEOEHKY JelicTBOBATE B Kaoii- 1100 POy B
MOJIEIUPYEMOM CUTyalllH

Pesicum 3anamuii-
TTpoIOIKUTENBHOCTD OJTHOTO axazeMIdeckoro daca - 40 MUH.
O611ee KOJIMIECTBO YaCcOB B HEMICIIO — 1 uac.
3ausTHA IpoBOIATCS | pas B HETICIIO II0 1 gacy.
Ienbu 321244 MPOrPpaMMbI

Ile.m.:(1)opanOBaHHeyo6y11aronmxcslrny6oKor0I/IyCToﬁrmBoronHTepecaKanymuBoﬁ [IPUPOJIBL,
npro6peTeHre HEOOXOTUMbIX IIPAKTHHECKHX yMeHH} 1 HABBIKOB IPOBECHU JKCIIEPUMEHTOB,
OCHOB MCCJIEZIOBATENBCKO NEATEIPHOCTH, HABBIKOB 11yGIMIHOTO [PE/ICTABNCHUS Pe3yIbTaToB
cBoei paboThl

3agauu:

Ooyuarommue:

- pacumpeHHeryro3opao6yqa10mec51;

- paCHII/IpeHI/IGI/IyFIIy6JIGHHGBHaHHfIO6yanOIHKXCﬂHOOBJIaL[eHI/IIOOCHOBaMI/IMeTOHOBHOSHaHI/IH,Xap
aKTepmezmﬂeCTeCTBeHHHXHayK(Ha6moILeHHe,cpaBHeHHe,axcnepHMeHT, H3MEpPEHHE),

- 0OyueHue CO3/IaHUI0 HOBBIX IIPOYKTOB Ha OCHOBE MMCIOIIMXCS 3HAHUU

- obyueHue MpuEMaM IPEACTaBICHIT uHpOpMAaLUH;

- nonrOTOBKao6yqa10nmxc;1,opneHTnpOBaHHbmHa6nonornqec1<uﬁnpocbnm)o6yqenusl,1<

YCBOGHHUIO MaTepuaa [OBBIIIEHHOTO YPOBHS CJIOKHOCTH 110 XMMHUH.

PazsuBaloniue:

- pa3BI/ITI/IeYMeHHﬁHHaBBIKOBHpoeKTHO-I/ICCJIGILOBaTeJH:CKOfIHGﬂTGHBHOCTH;

- pa3BnmeTBopqec1<nxcnoco6HoCTeﬁnyMeHHﬁyqamnxc;{caMOCTosiTeanonpuo6peTaTbn

IPUMEHSTE 3HAHUS HA TIPAKTHKE;

- pa3sBUTHE yMEHUH ITyOIMYHO HPENCTaBIATh HHTEPECH] cBoeit pabOoThL

BocnurarejabHbIC:

- BOCITMTAHHEIKOJIOTHUECKONTPaMOTHOCTH,

- BOCHHT&HI/IGSMOHi/IOHaJIBHO-I.IGHHOCTHOFOOTHOHIGHI/IﬁKOKp}I)KaIOH_[eMyMI/Ipy',

- BOCIIMTaHWe YMEHMI paboTarh B KOICKTUBC, OTBEuAaTh 3a ycIex o01ero aemna.

Copepikanue y4eOHOro miaHa.

TemaTUu4ueckKoe NJAHUpPOBaHHE.

HaszBaHuepasaeiaa

KonuaecTsouacos | ®@opMbI KOHTPOJIS




BCce | Teo | MPaKTH
ro | pus| Ka
aboparopusycmexa. 3 0 BxonHoeauarnocTuy
ECKOE COOSCONOBAHME
BOMHOE 3aHATHE. 3HAKOMCTBO C ILIAHOM paboTh]
KPYXKKa.
Broormyeckas 1abopaTopus, MpaBHia paboThl B HEH.
OGopyoBaHue OHONTOTHYECKOK 1abopaTOpPHH.
O6opynosanue « Touku Pocray. [IpaBuia TEXHUKH
6e30macHOCTH MpH paboTe B 1a00PaTOPHH.
P\’[upnonmmcpocmonom 17 \ 4 \ 13 aBopaTopHbIE
MeTonpl H3ydeHHs OHONOrHYECKUX OOBEKTOB. aboTEl ¢ "
UKPOCKOIIOM, OTHET
BeIMUINTENbHEIE TIPAOOPHL.
M v > o pabore,
MKPOCKOIL. YCTPOMCTBO MHKPOCKOIIA, TIPaBHId AMOCTOSTETbHAS

a0OTHI C HUM.
abopatopuaspabora Ne 1: «Y CTpOUCTBO

HUKPOCKOTIa.

DJIeKTPOHHBIA MAUKPOCKOIL, €0 0COOEHHOCTH.
Co3zanue BIIEOPOJIHKA « Y CTPOMCTBO MUKPOCKOTIA

NleTKa: CTPOEHHE, COCTaB, CBOMCTBA.

MKpOIIpenapaThl. MeTOBI IPUrOTOBICHU I
3yueHHE MPENapaToB KUBAs KICTKaA), « BpPEMEHHBIA
HKPOIIPEIApAT «(UKCHPOBAHHBIA MUKpOTIpeapat.
aGopatopraspadoTa Ne 2: «VI3rOTOBICHUE
PEMEHHOTO MHKPO IpEnaparay

JIETKH pacTeHHH MO/l MEKPOCKOIIOM. W3roToBIEeHHC
MKpOIPENapaToB U KX H3YHCHUC.
Co3nanueBraeopoimka « Mukponpenapar.

abopaTopHbIE paboter:Ne 3, 4 «IIpUTOTOBIICHUE
pemapara KOXKHIIBI JIyKa, MAKOTH 110108 TOMAara,
SOUHBI ¥ X U3YyYCHUE MOJI MEKPOCKOIIOM»

abopartopHas pabota «IIpUrOTOBJICHUE
wKpompenapara Kaproden, g0/I0Ka M WX H3yUCHHE

3ydeHHE PACTUTENHHOM KIETKH. [TpuroToBICHUE
pemapara KOXKHITBI JIyKa, MAKOTH II0N0B TOMATa,
6110Ka, KapTOQens i MX M3ydeHHE M10/i MUKPOCKOIOM.
0l MHKPOCKOTIOM.

Co3maHue BUIIEOPOJIHKA  « KiieTkd pAacTeHHMH O]
HMKPOCKOITOTIOM)

uxpockonoM. JlabopaTopHas pabora Ne 5
«BoIpaiquBanue KyIbTypPb CEHHOM MaN0YKH U
3ydenue e€ Mo/l MUKPOCKOIIOMY.

Co3nanue BHJIEOPOJIMIKA « 3HaKOMBTECH, KHUBasd

aKTepUH W TPUOBI TOJ| IOl MEUKPOCKOTIOM.
pUrOTOBJIEHHME CCHHOTO HACTOA, BHIpAIABaHUC
YIBTYpbl CCHHOM MAI0YKU 1 H3yHCHHUS eé ToJ
OaKTepUs».

aboTa, CO3MaHHue
pe3CHTAIMY 1
BUIEOPOIIHKA




PUTOTOBICHHE MUKpOIIpeTiapaTa JPOACKEH U
3y4eHHe €ro MO MUKPOCKOIIOM. BripamuBanue
NIECEHHU U U3yUEHHE €€ M0/l MUKPOCKOIIOM.
aGopaTopHble paboTe Ne 6: «IIpHroTOBICHNE
FKpOIpenapara IpoNOKeH i U3YICHUES IO IO/
HUKPOCKOIIOMY,
JlaGopaTopHbie paboTh «BeIpamiBaHie IICCHEBBIX
prboBy, «/I3yueHne CTPOCHHUS ILIICCHEBBIX rpuoOB
o1 MEKpOCKoTIoM» .KyIbTypalbHbIC H (u3nooro-
OHOXMMHUECKUE CBOMCTBA MUKPOOPTaHM3MOB.
Cosnanue BueopoymkoB « Ilmecensb OBIBaET
asHasy u « CeMelKa JIPOAIKESH».

Komonnu MHKPOOPTaHU3MOB. Mertonb
BIPALTABAHHS u U3ydIECHUS KOJIOHHH
MKpOOPraHM3MoB.  lluTarebHbIe  CPCIEI U
BIPAIIMBAHUS ~ MHKPOOPraHU3MOB. BriparaBanue

L

OfOHMH W W3ydeHHe HMX TOA  MHKPOCKOIIOM.
aboparopraspabora Ne 9: «BpIpanMBaHie KOJIOHUH 1
3ydgeHue WX MO/l MUKPOCKOTIOMY. «

Kojga  IOJ ~ MHMKPOCKOIIOM. [TpuroTOBJICHUE
WUTATEIBHON cpensl TUIS BBLIPAIIBAHNS]
MKPOOPTaHU3MOB.
abopaTtopHast pabora Neo 10. «IToces»
MKPOOPTaHu3MOB. V3ydenue 6aKTEPUOTIOTHIECKOTO)
COCTOSHMSL Da3HBIX IIOMEIICHUH IIKOMbI (kopumop,
JTaCcCHI, CTOIOBAs, TyaleT | Ap.)

Odopmnenne pe3ynbTaToB HCCIEI0BATENILCKOM
aborel. CozmaHuwie BHICOPOJIHKOB «IIxoma 1O
pxpocKornomy». 1lonp3a u Bpel MHUKpPOOPTaHU3MOB.
Bimsare (QUIMIECKHX U XUMHUICCKHX (axTopoB
a  poct u pa3BUTHE MHKPOOPTaHH3MOB.
IMSHACAHTHONOTHKOBHAPA3BATAE MUKPOOPTaHU3MOB.

A3HeIeATeIbHOCTH PACTeHHil — B3I U3
abopaTopuu

OGMeH BellecTB y pacTeHmit. Jlprxanue. Hcnapenne]
30/l pacTeHusIME. VI3ydeHre MEXaHM3MOB HCTIapEHHS

BOIBI TUCThIMH. Typrop B JKHA3HAPACTCHUH.

repOapust
acopatopranpaboTa Nel1 «JIpIXaHUETHCTEEB, - PesyssTaThl paboThl

abopatopHas ~ paboTa Ne 12 «3aBHCHMOCTH
paHCIHpaluy ¥ TeMIeparypsl  OT ILTOTIAIH
MTOBEPXHOCTH JIUCTHEBY.

aGopartopHasi pabota Nel3 «Mcmapenue BOI[I:,I
HCTBSIMHE 10 ¥ TIOCIIC TOJIABAY.

aGoparopuas padota Ne 14 «TypropHoe COCTOHHI/Ie
JIETOK .

|
Co3manue BHJICOPOJIHKA « Bce MBI OBIIITAMY, -

Co3panue BHUJICOPOJIHKOB «DJIEMEHTHL KOHCIIMpAaluu B
pchnnpamm», « Yto TaKoe Typrop».




Bo3mymHOe MHWTAHAE pPacTeHHH — (hoTOoCHHTES.
KyTtukyna. YcinoBusi TPOPAcTaHHs CEMAH. Jlenenue
netox.  Pactemms.  MmorooGpasue — PacTCHHIL
BHaueHne PacTCHWH B MPHPOJE M JKU3HU UCTIOBEKA.
BereraruBHOEpa3MHOKEHAEPACTEHUH.
JTa6opatoprasipabota Ne 14 «D0OTOCHHTE3Y.

TTa6opartopuast padoTa Ne 15 «3HaueHHE KYTHKYIbL U
poOKY B 3aIIUTE PACTEHWHN OT UCHIAPEHHUS.

JTa6oparopuast pabota Ne 16«Y cnoBus IpopacTaHus

ceMsH. 3HaueHHE BOMBI M BO3AyXa JJIs IPOPACTAHUS
CeMSHY.

TTaGopatopuast pabota Ne 17 «OOHapyxeHue
XJIOPOILIACTOB B KIETKAX PACTCHUID ,
Coszanve BUIEOPONHKa « JKU3HD PaCTCHUMY.
TTonBeneHHE UTOTOB.

ConepxaHue
JlaGopaTopwust yemexa(3 ).

BeomHoe 3aHATHE. 3HAKOMCTBO C IIJIaHOM paGoThl KpyXkKa. buomormieckad nabopaTopus,
npaBuna paboTs! B Hell. OGopynoBaHKe Gronormdeckoit madoparopun. O6opynoBaHUE « Touxu
Pocray. IIpaBuia TEXHHKH 0€300aCHOCTH IPH paboTe B 1a00OPaTOPUH.

Mup moa makpockonom(18 YacoB).

MeToIbl H3ydYeHHs OMOTOTHIECKAX 06BEKTOB. YBEINUUTENbHEIE TTPHOOPBL.

MHUKPOCKOII. YCTPOKCTBO MHKPOCKOIIA, IPABHIIA paboTEI C HUM.

JlaGopatoprast padora Ne 1: «YCTpOHCTBO MUKPOCKOTIAY. DIeKTPOHHBIA MUKPOCKOIL, €r0
ocoGenrocTi. Co3anue BUNIEOPOIHKA « YCTPOHCTBO MUKPOCKOTIAY

Krerka: CTpoeHme, cocTas, CBOMCTBA. MEKpONPENaparsl. MeToApl TPUTOTOBICHUSA M
F3ydeHre MPENaparoB «KuBag KIeTKa», « BpEMEHHBI MHUKpOIpenapar «(pUKCHPOBAHHBIH
MEKpompenapary. Jlaboparopras pa6ota Ne 2: «/3rotoBNeHHE BPEMEHHOTO MHKpOIpenapara
KieTkr pacTeHH# IOJ MHKPOCKOIIOM. M3roToBNeHAEe MUKpPOIPENaparoB M MX H3YyHdCHHC.
Cosnamre BUIeOponKa « Mukpompenapar.

U3ydenue PACTHTENLHOM KIETKH. [IpuroToBIcHie Tpenapara KOXHIBL JykKa, MSIKOTH
IOZIOB TOMATa, fA0JOKa, Kaprodens ¥ HX H3YHCHHC mox MuKpocKomoM. JlabopaTOpHBIC
paboter:Ne 3, 4 «IIpuroToBNeHHS HpeHapara KOJKHIIBI JIyKa, MSIKOTH IJIOJI0B TOMATa, psSIOUHEI U
MX M3y9eHHe T0J] MHUKPOCKOIIOM) «ITpuroToBIEHHE MUKpOIpEnapara xaproderns, s00ka 1 ¥X
y3ydeHue Noj MEKpocKorom.Co3anue BIAeoposka « KJieTKy pacTeHUH MoJi MUKPOCKOTIOMY

Baxtepuu u TpuObl mOA  TOX MHKpOCKOTIOM. [IpUroTOBIEHHE CEHHOTO HACTOS,
BIpAIBAHAE KyIBTyPbl CEHHOH Nanouki M y3ydeHne e IO MHKPOCKOIOM. Jla6oparopHas
pa6ora Ne 5 «BoipauBanue KyrbTypbl CEHHO TANOYKH U M3yueHHe €€ MO MHKPOCKOIIOM?.
Cosanue BHAEOPOIHKA « 3HAKOMBTECH, KUBAd GaKTepHs».

[IpUroTOBICHHE MUKpOIpenapara OpOXOKEH M HW3ydeHHE €ro IOox MHKPOCKOIIOM.
BrIpalnuBaHue IIECCHH M U3yHUCHHUE €€ IT0X MEKpOCKoroM. JlabopaTopHBIC paboter Ne 6, 7, 8:
«ITpuroToBIEHNEE MHKpOIIpenapara mpoxoked M mM3yueHHE €ro  IOA MHKPOCKOIIOM,
«BRIpAIIUBAHKE IUIECHEBBIX TPHOOBY, «VI3ydyenune CTpOEHWs ILICCHEBBIX rpubOB  TIOX
MuKpocKonom» . KynsTypanbHbie 1 QHU3HOTIOTO-OMOXUMIIECKHE CBOMCTBA MHKPOOPTaHH3MOB.
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Co3sanue BAIEOPOIUKOB « ITnecens ObiBacT pasHad) U « CeMeiika JpOKIKEN).

KomoHMM  MHKPOOPTaHM3MOB. MeTonsl — BBIpalMBaHUSL M H3YHCHHA KOJIOHUH
MEKPOOPraHu3MOB. IIuTaTebHble CPEBL A1 BRIPAIIUBAHIST MUKPOOPTaHISMOB. BripamuBanue
KOMOHMIi W MIyHeHHE X TOX MAKPOCKOLOM. Taboparoprag padota N 9; «BbIpaLBAHKC
KOJIOHHH ¥ U3yUEHUE UX IO MHKPOCKOIIOM. «

IIlkona IO MHEKPOCKOIOM. [IDHTOTOBNEHHE MHTATEIBHON CPEMbl Ui BBIPAIIMBAHILA
MEKpOOpragu3MoB. JlaGoparopHas pabora No 10. «[loceB» MHKpPOOPraHH3MOB. K3ydueHHE
GAKTEPHOIOTHEECKOTO COCTOSHMS PA3HBIX IOMEIEHUH IIKOJIBI (xopHuIop, KIacChl, CTOIOBAf,
TyaneT u ap.) OdopmiieHne pe3ybTaToB uccienoparebckoil padbotsl. Cosnanue BUAECOPOIIHKOB
«IITkona o MuKpockorom». Ilomb3a 1 Bpe MEKpOOPTaHH3MOB.

Brusare GU3MUeCcKuX M XUMHYECKUX (AKTOPOB HA POCT ¥ PasBUTHC MHUKPOOPTaHU3MOB.
Biusnye aHTHOHOTHKOB Ha Pa3BUTHE MUKPOOPraHU3MOB.

Pasnen 3. JKu3HeqeaTeJbHOCTH PACTEHHH — B3I U3 na6oparopun ( 13 yacos)

O6MeH BemiecTB y pactenuii. Jlpixanue. VcnapeHne BOABI paCTCHUAMA. V3yuyeHre MEXaHU3MOB
HCIIAPEHHs BO/IbL IUCTBAMH. Typrop B KU3HA pacTeHHH.
JTa6opatopuast padoTa Nell «JlpIXaHHE JIUCTBCBY, JlaGopaTopras pabora Ne 12 «3aBHCHMOCTE
TpaHCIUpAIKH A TEMIIEPATYPEI OT ILIOIIA/M TIOBEPXHOCTH NHCTBEBY. JlaboparopHas paboTa
Nel3 «Vcmapenue BOJBI JACTHSIMHE 0 U MOCTIE IOJHBA. JlaGoparoprast pabora Ne 14
«TypropHOe COCTOSTHHUE KIETOKY . Cosanue BUIEOPOIUKOB « Bee MBI ABIIIAMY, « DJIEeMEHTHI
KOHCIIMPAIMH B TPAHCIHMPAIANy, « UTO TaKoe Typrop».

Bo3ylIHOE MUTAHHE PACTEHUH — (HOTOCHHTES. Kytukyna. Yciopus mpopacTaHust CeMAH.
Jlenenue KeToK. PacTeHus. Muoroo6pasue pacTeHul. 3HaUCHHE pacTeHHH B IPUPOJE U KU3HU
genoBeka. BereTaTMBHOE Pa3MHOXKEHHE PACTCHHH
JlaGopaTopHas padora Ne 14 «DOTOCHHTE3Y. JlaGoparopuas pabota Ne 15 «3HaueHne
KyTHKYJIBI X IPOOKH B 3aIIUTE pacTeHUM OT UCIIAPEHU). JlaGoparopuas pabota Ne 16«Y cosus
IPOPACTAHKS CeMsSH. 3HAUCHHE BOABI X BO3/yXa JUI IpOpacTaHHs CEMSHY.

JlaGopartopuast pabota Ne 17 «O6HapyKEHHE XJIOPOILIACTOB B KICTKAX pacTEeHUM» ,
TloaBeneHUE UTOI'OB.

IlianupyeMble pe3yabTaThl:

IlnanupyeMbie pe3yibTaThbL

B mporecce  IPOXOXKICHHSA MPOTPAMMBL «IOHBI HccTenoBaTeiby y OOyJaromuXCs
(OPMHUPYIOTCs CIACTYIOIIUC Pe3yIbTaTRL:

[peagMeTHBIE PE3YIbTATHI:

¢ [ONydYar BO3MOXHOCTh PACIIUPHUTD, CHCTEMATH3UpOBaTh H YIIyOHTH MCXOMHBIC
IIpeICTaBIIeHHs O IPUPOIHBIX 0GLEKTaxX 1 SBICHAAX KaK KOMIIOHEHTaX eMHHOT0 MUpa, OBIIANCIOT
OCHOBAMH IPAKTHKO-OPHEHTHPOBAHHBIX SHAHEH O TPUPOJE, TTPHOOPETYT HENOCTHEIN B3MLAN Ha
MUD;

*TI0JTydaT BO3MOXXHOCT OCO3HATH CBOE MECTO B MUPE;

[O3HAKOMSITCS C HEKOTOPHIMHU CIIOCOOAMHU U3YUCHHS TPUPOABL, HATHYT ocBauBarTh yMEHUS
IIPOBOJUTH HAOMIONEHHS B MPUPOAE, CTABUTE OLBITEL, HaydaTcs BUACTh U IIOHMMATh HEKOTOPBIC
IPHUMAHHO-CIICACTBEHHBIC CBA3H B OKPYXaIOMEM MHPE;

*TIONydYaT BO3MOXHOCTH TPHOOPECTH 6a3oBBle yMeHWs PabOThl C COBPEMCHHBIMU UKT
cpefcTBaMy IIOKMCKA HHOPMAIIMK B NCKTPOHHBIX JCTOUHHMKAX M KOHTposiupyeMoM VHTEpHETS,
HAy4aTCs CO3/[aBaTh COOOIIEHMS M POEKTEL, TOTOBUTE H IPOBOJIUTH HEOGOTBIIIE MPE3CHTALMH 1
BHIEOPOJIUKH. .

eIIOJIydaT BO3MOXKHOCTH HAyYMTBCSH HCIOIB3OBATH pasIUYHbIe CIPABOYHBIC H3/AHHA
(crmoBapy, SHITUKIIONE MY, BKITFOIasL KOMITBEOTEPHEIE) H JETCKYIO JIUTEpaTypy O IPUpoAe ¢ TEJIBIO
HOMCKa MO3HABATENbHOM HH(OpMAIWK, OTBETOB Ha BOIPOCEL OOBSICHEHHH, Ul CO3JaHWA
COOCTBEHHBIX YCTHBIX WJIA IHCBMCHHBIX pricKaspiBanmil. HaydaTbes MPEACTaBIATh Pe3yIbTarbl
yaeGHOM JeTeTHHOCTH HHTEPECHO 1 YBIICKATCILHO B COILICETAX.




e Hay4daTrbCs IpeACTaBIATD PE3YIbTaThl yqe6H0171 NesITeIbHOCTH HHTEPECHO U
YBJICKATEJIbHO B COLICETAX
JInyHOCTHBIE Pe3yJbTaThi:

oyue6HO-TIO3HABATETLHET MHTEPEC K HOBOMY YUeOHOMY MATEpHaNy 1 CHOC00aM PEIICHITA
HOBOI 3a7auu;

OpHEHTAINS Ha TTOHUMAHUE MPUYIMH YCIIEXA BO BHEy4YeOHOU NESTENbHOCTH, B TOM YHCIIE
HAa caMOaHAIM3 W CAMOKOHTPONh Ppe3yibrara, Ha aHaiu3 COOTBETCTBHS pE3yJIbTaToB
TpeOOBaHUSIM KOHKPETHOW 3a1a4K;

eCHIOCOOHOCTP K CAMOOIIEHKE Ha OCHOBE KPUTEPUCB YCICHIHOCTH BHEy4eOHOH
NEATETbHOCTH;

*hOpMHPOBAHKE TYBCTBA OTBETCTBEHHOCTH 32 BBIIIONHCHHOE 1IN0

MeTanpeiMeTHbIE Pe3YIbTaThI:

*[IAHUPOBATh CBOM JEHCTBHS B COOTBETCTBHH C [OCTABJICHHOM 3ama4eil 1 yCIOBHAMH €€
peai3ayuy, B TOM YHCIIE BO BHYTPEHHEM IINaHE;

eyUUTHIBATH YCTAHOBJICHHBIE IPABHIIA B TIIAHUPOBAHHMH 1 KOHTPOJIC croco0a perieHus;

*0CYIIECTBIIATH HTOTOBBIH 1 MOIIAroOBbI# KOHTPOTIE M0 PESYIBTATY,

eOlLlHMBATh  [IPABHJIGHOCTb  BBITIONHEHMs — JMEHCTBAA ~ HA  yPOBHE aJleKBaTHOM

PETPOCIIEKTHBHOM OLICHKM COOTBETCTBUA pe3yNBTaToB TPEOOBAHMAM MAHHOM 3a7a4u U 3aJaqHOM
obnacTu;

*pa3NMYaTh CIIOCO0 M PE3y/IbTar JICHCTBAS.

°B COTPYIHMYECTBE C YUUTEIEM CTABUTH HOBLIC yueOHBIE 32134y,

CAMOCTOSITEIIHHO aeKBATHO OIEHUBATH NPABUILHOCTD BBIIOIHCHNA ne#cTBUS U BHOCUTD
HEO6XOMMbIe KOPPEKTUBBI B MCIIONHECHHE KaK IO XOHy €ro peanu3alid, Tak W B KOHIC
NEUCTBHUS.

*OCYIIECTBIIATH [OMCK HEOOXOMUMOH AH(QOPMAIUH JUIS BRITIOTHEHUS BHEy4YeOHBIX 3alaHHH
¢ HCIONL30BaHHEM ydeOHOW JHMTepaTypbl U B OTKPBITOM MHMOPMAI[MOHHOM TPOCTPAHCTBE,
SHIMKIIONEAW, CHOpPAaBOYHMKOB (BKIIOYAs SICKTPOHHBIC, nudpoBbIE), KOHTPOIHMPYEMOM
npocTpancTse VIHTepHETA,

*OCYIIECTBIIATh 3aMUCh (hmKcaruio) BEIOOPOUHOM pHpOpMAIEE 00 OKPYXKaromEM MHpPE 1
0 cebe caMoM, B TOM YHCIIE C IIOMOIIBIO HHCTPYMEHTOB WKT;

*CTPOUTH COOOLIEHHSI, TIPOCKTHI B YCTHOH W MECBMEHHOH dopMme; co3NaBaTh [IPOCTEHIIINE
BUICOPOJIAKH

*IIPOBOJIUTH CPABHEHHE U KIIACCH(HKAIMIO TIO 3a/IAHHbIM KPUTEPHSAM;

*yCTAaHABJIMBATH IPUIAHHO-CIIE/ICTBEHHBIC CBASH B M3ydgaeMOoM KpyTe ABJICHAM;

*[IOCTPOUTH PACCYX ICHHS B dopme cBsA3M IPOCTHIX cyXmeHul 06 obBexTe, ero CTPOCHUH,
CBOMCTBAX U CBA3MX,

¢JIOITYCKATh BO3MOXKHOCTH CYIIECTBOBAHHA y mrofelf pasMMUHBIX TOYEK 3PEHHs, B TOM
qycTe He COBIANAIONMX C €ro COOCTBEHHOW, M OPUEHTHPOBATHCA HA MO3UIMIO TIapTHEPA B
OOIIEHNH 1 B3aUMOJICHCTBHIH;

»pOpMyTUPOBATH COGCTBEHHOE MHEHUE I HO3UIIAIO;

Pazpen 2. Kommiaexe OpraHH3aANHOHHO-NeAr O IeCKAX yCJI0BHId
KanengapHo-y4e0OHbli rpadguk.

[poAoKATENHHOCTD Y1e0HOT0 T0/1a 1 cerTsIOps -27 Mas ;\
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VcioBus pean3aldi NporpaMmbl.




MamepuanbHo-mexHu4ecKoe obecneuenue .

Opranu3anuoHHbIE YCIOBHS, TTO3BOJIIOIIHE PEann30BaTh CONCPIKAHHIE JIOIIOTHUTEILHON
o6pazopaTenbHO# mporpaMmel «FOHEIH Hecen0BaTe by MPEATNOIAraloT HaliIne CJIeTYIOLIETO
000pyIOBaHUS:

- IOMEITEHHUS, YKOMIUIEKTOBAHHOTO CTAHIAPTHEIM y4eOHBIM 000pyI0BaHHEM B MEOCIIBIO

(mocka, apThl, CTYJIbA, IKa(EI, IEKTPOOOeCcIeUeHHE,);
- CBECTOBBIC H JJICKTPOHHBIC MHKPOCKOIIbL

- mudpoBast 1TabopaTopus Mo OUOTIOTHH;
- KOMILIEKT IOCY/IBI i 000PYJOBaHHU [JIs yYEHHYECKUX OIIBITOB;
- MyJIbTEMETUHHEOTO 060pyjoBaHHUs (KOMIILIOTED, HOYTOYK, IPHHTED, MyJIbTUMETUHHAL JOCKa,

(hIISII- KApTHI, SKpaH, CPEACTBA TEIEKOMMYHUKAIMH (JIOKATbHBIE IIKOJBHEIC CCTH, BRIXOI B
HHTEPHET)

(DOprl ammecmayuu, KOHmMpOoJii.
I[JISI OTCJIC)KUBAHM PE3yJIbTaTUBHOCTH O6pa30BaTeHBHOTO mmpomecca 1o ImporpaMme
«¥OnBbI HecmenoBaTenb» UCHOIB3YIOTCS CIIEAYIOIMNE BHIBL KOHTPOJIA:

- IIpeIBapHUTENBHBINA KOHTPOIb (TPOBEpKa 3HAHUH yJalliXCs Ha Ha9albHOM STalle OCBOCHHS
IPOTPaMMBI) - COOECEI0BAHHUE;

- TeKyIIHil KOHTPOJB (B TEUEHHUE BCEr0 CPOKa peai3aii IIPOTPaMMBEI);
- HTOTOBBIA KOHTPOJIH (3aKIFOYATEIbHAS IPOBEPKA 3HAHUM, YMEHHUH, HABBIKOB 10
HTOTaM.pEaM3alliy IPOTPAMMBL).

Peanu3anys IporpaMMBl IPeIyCMaTpHBacT CIIEMYIOIIHIE (hopMBI IPOMEXYTOUHOH U
HTOTOBOM aTTECTAIlUH:

_  BHITIOJHEHHE PAKTHUECKHX/Tab0paTOPHBIX PaboT (IIOCTaHOBKA OIIBITA, HKCIEPHMEHTA);

—  BHIOJIHEHHE TBOPUECKUX paboT; CO3IaHKeE [PE3CHTAINH U BUICOPOTUKOB.

—  WHAMBALYATbHBINA IHCHMEHHBIN M YCTHBIA OIIPOC, (GpoHTANBHBIA OMPOC;

— BUKTOPHHEI,

— KOHKYDCHI,

—  cospanue GoToans00MoB;

—  [peseHTAIUS W 3AUTa MHIUBHIYaIbHEIX U KOJUICKTHBHBIX IPOCKTOB U TBOPUYECKUX
pabort;

—  3aIuTa IPOEKTOB.

_  samura moptdommo (IPOXOUT Ha WTOTOBOM 3aHATHU B hopme IpE3EHTALHHN).
Taroke K popMaM aTTeCTalui MOTYT OTHOCHTECS:
- Vuacrtme oOyuarommxcs OObEIMHEHHs B KOHKypcax, OINMMIMALax H KOH(epeHIHIX
00JTACTHOTO ¥ BCEPOCCUNCKOTO YPOBHS.
— OT3BIBBI POIUTENEH.
— TlyGnuKaryu o pe3yibTaTax AeATelbHOCTH o6nenunenust B CMU.
— AHanWTHUYECKHH Marepuall 10 HTOTaM IIPOBENCHIA [e1aroru4ecKoil JUarHoCTHKH.

®DopMBI OTCICKUBAHAA ¥ QUKCAIMH TTPENBIBICHUA 06pa30BaTENBHBIX PE3YIHTATOB yIaIUXCs
MOTYT OBITh IPE/CTABIIEHBI B BUJIE: IPaMOT, JUIITIOMOB, cepTu(UKATOB, TOPTHOIHO yHAIIHXCA,
OTUYETHBIX BHICTABOK, AHATMTHYECKHUX PE3YNIHTATOB.

CIHCOK JIHTEPATYPHI H HCIOJIL30BAHHBIX PECYPCOB.
IIpozpammubie mamepuabl.

1. BypayuxasC.A. JlononHUTENbHAS obimeo6pazoBarenpHad o01epa3BHBAOIIA
IPOTpamMMa eCTECTBEHHO- HayIHOH HANpPaBICHHOCTH « [Onm1i 6uomory. Lentp « Touka
Pocray, r. Kpacuorop, 2022

2. Jlykesienko E.JL IlpoexTrposanue JOTIOTHUTENBHOM 061Ie00pa3oBaTEIbHON
00Iepa3BUBAOLIEH TPOrPaMMBbIL. I. Anekcun, 2022




3. KamakytokA A, Hononuurensuag 0b1meo6pasosaresras o01uepasBuBaromas

4. Yepemucuma H.B. Pa6oyag HIporpamMma BHEYpoumoif AeATenbHOCTH « IIpakTuyeckas
Ouomnorusy, Touka Pocra

Choncox JATEePaTyphI.

AHTOHOBa K. Mup non MHUKpPOckonom. 4D kuwurg

Masyp O. Hepumumesis MHp. — M., Levengukpress, 2021

Pomxepe. K. Muxpomup. JHetckas SHIUKIIONEMS MKOMLHAK, — M.: Pocmsn, 2022.
Paxcnak D, Jlasepnan J1. Xugoi MHUD 1011 MEKpOCKomoM. M. : OkeMo, 2019 —30¢
Peitn I1., OBepr P, AltxxopH C. CoBpemennas GoTanuka. — M.: Mup, 1991
HIxonsruk FO.K. Pacrenns. TTonnag SHIUKIIONEeAUs. — M. - Oxkemo, 2016

I/IHTepHeT-pecypcm

le http://Www.sci.aha.ru/ATL/ra21c.htm — OHonornyeckoe PasHoob6pasue Poccuu,
2. http://www.wwf.ru — Beemupmeiit Goun muKoit npuponsr (WWF).

5. http://edu.seu.ru/metodiques/samkova.htm — HHTEpHET-caiT



