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1. IlosscHUTEJILHAA 3ANMUCKA

OO01mebnonornyeckue 3HaHUs HEOOXOIUMBI HE TOJBKO CIEIHATUCTaM, HO U KaKIOMY
YeJIOBEKY B OT/EIbHOCTH, T.K. TOJIbKO TOHHMaHUE CBSI3U BCET0 )KMBOTO Ha IUIaHETE MOMOXKET HaM
HE HajenaTh omuOOK, BeAymMX K Katactpode. BoBieub MIKOJBHUKOB B IMPOLECC MO3HAHUS
KUBOH MPHUPOJIBI, 3aCTABUTH MX 3alyMaThCsl O TOHKUX B3aUMOOTHOILIEHHIX BHYTPH OMOIICHO30B,
HAy4YUTh BBICKA3bIBaTh CBOU MBICIU M OTCTAUBATh UX - 3TO OCHOBA OpraHU3aluu OUOJIOTHYECKOTO
KpYXKa, T.K. Onojormueckoe oopazoBanue GopMupyeT y HOAPACTAIOLIETO TOKOJICHUS TOHUMaHKE
YKU3HU KaK BeJIMYanulleil [IEHHOCTH.

Buonornyeckuii Kpyxoxk «Mup mox MHUKPOCKOIIOM» OpraHH3yeTcsl U ydammxcs 5-9-x
KJIACCOB, KOTOPBIE YK€ 3HAKOMBI II0 ypOKaM OKPY>KaIOILIEro MUpa U OMOJIOTUU C MUPOM KUBBIX
OpPraHHU3MOB.

Hacrosmas nporpamma paspabotrana B cooTBeTcTBUH ¢ @3 No273 «O06 oOpazoBaHuu B
Poccuiickoit ®eneparumy», [Ipukasom Munucrepcrsa npocsemenuss PO ot 09.11.2018 Nel96
«O0 yTBepKIeHUU MOPSAKA OPTraHU3AIMHN U OCYLIECTBIICHUS 00pa30BaTEeNIbHOM 1eATEIbHOCTH 110
JOTIOTHUTEIBHBIM 0011e00pa30BaTeIbHBIM MPOrpaMMaM»; C y4eToM mosiokeHuil Konnenmmun
pa3BUTHA TOMOJHUTENHLHOTO 00pa3oBaHus AeTeld, MeToqu4ecKX peKoMeHAalui o pazpadoTke
u Oo(hOPMIICHUIO JIOTIOJIHUTENBHBIX 00IIe00pa30BaTENbHBIX OO0IIEPa3BUBAIOIINX POTPAMM;
Ycrasom MKOY Ilymrynumckas COL» umeeT psisy 0COOEHHOCTEH:

- OXBaTHIBACT OOJIBIION KPYT €CTECTBEHHO-HAYYHBIX UCCIICOBAHMI U SIBJISIETCS TOTIOJIHEHHEM K
6a3oBoii yueOHOU porpamme 00111e00pa3oBaTeIbHON HIKOJIBI;

- OBJIQJICHHE MPAKTHUYECKUMH HAaBBIKAMH MPEINOIaraeT aKTUBHYIO CaMOCTOSATEIBHYIO padoTy
y4aluxcs, 3TO0 MOXKET ObITh PEaIn30BaHO MPHU XOPOILIEM MO00pe TUAAKTHIECKOr0 MaTepurana;
- TEOPETUYECKH MaTephajl HEPa3phIBHO CBS3aH C MPAKTUKOM, KAXKI0€ 3aHITHUE SIBISCTCS
JIOTUYECKUM MPOIOJKEHUEM MPEIbIIYIIET0;

- Ka)J10€ HOBOE 3aHATHE Kypca COJIEPKUT BOIPOCH! I MOBTOPEHUS U yUallllecss MOTyT
KOHTPOJIMPOBATh CBOU 3HAHUSI.

Takum 00pa3oM, HOBH3HA W aKTyaJlbHOCTH IPOTPAMMBI 3aKJIIOYAETCS B COYETAHUH
paznuuHbiX (opM pabOTHI, HAIMpaBICHHBIX Ha JIOMOJHEHHE U YriyOjJeHue Ouoioro-
9KOJIOTUYECKUX 3HAHUH, C OTIOPOI Ha MPAKTHYECKYIO JEATETbHOCTh U C YI€TOM PETHOHAIBHBIX, B
TOM YHCJIE€ FKOJIOTHUECKUX, 0COOEHHOCTEH.

3aHATHS B KPY)KKE TIO3BOJIHMT IIKOJIBHUKAM, C OJTHOM CTOPOHBI, PACIIMPUTH CBOU 3HAHHS O
MHpE KUBOM MPUPOJBI, C IPYroil - MPOJIEMOHCTPUPOBATh CBOM YMEHHUS M HaBBIKM B 00JacTH
OMOJIOTMU TIepes YYalllMMHUCS HIKOJBI, TaK KakK IPEINoJaraeTcs OpraHW3alvs BHEKIACCHBIX
MEpONPUATHH C yJaCTHEM KPY>KKOBIIEB.

Kypc paccuntan Ha 68 yacoB (2 dyaca B HeJleli0), BKJIFOYACT TECOPETUUSCKHIE U TIPAKTHYCCKUE
3anaTusa. CojepkaHue mnporpamMmbl «Mup MOJ MHKPOCKOIOM» CBSI3aHO C IpeaMeTaMu
€CTECTBEHHOHAY4YHOTO LIMKJIA.

HecmoTpss Ha TO, uYTO BOMpPOCHI MNPOGOPUEHTALUU HE SBISAIOTCS TJABHOW IIEIbIO
OMOJIOTUYECKOTO KpYyXKKa, pasHooOpa3Has MAedTelNbHOCTb, 3aIUIAHUPOBAHHAs Ha 3aHATHSAX,
BO3MOJKHO, TTIOMOYET IOHBIM OMOJIOTaM OTPEIETUTRLCS ¢ BEBIOOPOM CBOEH Oyaytieit mpodeccun.

[IporpamMa Kypca mpenHa3HadeHa [uis OOYyYaloIUMXcs B OCHOBHOM  IIKOJeE,
MHTEPECYIOIINXCS HCCIEI0BAaTENbCKON JIEATeIbHOCThIO, M HalpaBlieHa Ha (OpMHUpOBaHUE Yy
yyalluxcss YMEHHUs MOCTaBUTh LI€b W OPraHU30BaTh €€ JIOCTHKEHHE, a TaKkKe KpPEaTHBHBIX
Ka4eCTB — THOKOCTh yMa, TEPIUMOCTh K IIPOTUBOPEUHSM, KPUTHYHOCTh, HAIMYHE CBOETO MHEHWS,
KOMMYHHKATHBHBIX Ka4eCTB.

[IporpaMMa Kypca TIO3BOJIIET peaii30BaTh aKTyalbHbIE B HACTOSIIEEe BpeMs
KOMIIETEHTHOCTHBIH, TMYHOCTHO-OPUEHTUPOBAHHBIN, A€ATEIbHOCTHBINA MOIXO/bI.



2.leiv ¥ 3a1a4M POTrPaAMMBbI
uem,:

[To3HaKOMUTH y4amuxcs C MHOTrooOpa3HeM MHupa >KMBOM NPUPOABI, BBIBUTH Hamboee
CIOCOOHBIX K TBOPYECTBY Yy4YallUXCd W Pa3BUTh Yy HHUX II03HABaTENbHbIE HWHTEPECHI,
MHTEIJUIEKTyaJIbHbIE, TBOPYECKHE U KOMMYHUKATUBHBIE CIIOCOOHOCTH.

332!3‘[“ NporpaMMbi.

OO6paszoBarenbHbIC
. Pacimmpsate Kpyrosop, 4to siBIsSeTCS HEOOXO0IUMBIM IS JTF000TO KYJIBTYPHOT'O YE€TIOBEKA.
. CriocoOcTBOBATH MOMYJISPU3ALINN Y YHAIIUXCS OMOIOTUYECKUX 3HAHUH.
. 3HAKOMUTH ¢ OMOJIOTUYECKUMU CTIEIUATIbHOCTMHU.
PaspuBarone
. Pa3Butre HaBBIKOB pabOTHI ¢ MUKPOCKOIIOM, OMOJIOTHYECKUMHU OObEKTaMH.
. Pa3BuTre HaBBIKOB OOIIEHUSI © KOMMYHUKALIUU.
. PasButue TBOpUECKUX CrIOCOOHOCTEH pedeHKa.
. @opMUpPOBaHHE IPUEMOB, YMEHUW U HABBIKOB 0 OpPraHU3alMU ITIOMCKOBOM U

HCCHGﬂOBﬂTCHLCKOﬁ ACATCIIBHOCTH, CaMOCTOSITEIbHOM MO3HAaBaTEILHOM ACATCIIBHOCTH,
IMPOBCACHUA OIIBITOB.

BocnurarensHele
. BocnuteiBath HUHTEPEC K MUPY KUBBIX CYLICCTB.
. BocnuTeIBaTh OTBETCTBEHHOE OTHOIIICHUE K MMOPpYYCHHOMY JCITY.

(I)OQMLI Opragu3anuy J1eATCJIbHOCTH VIAIINXCH HA 3AHATUAX

. I'pynnosas
. NunuBunyansHas

(I)OQMLI U METOAbI, MCITOJIL3VEMDBIC B gaﬁoTe 110 IIporpamMme.

1. CuioBecHO-W/LIIIOCTPATHBHBIE MeTOAbI: paccka3, Oecexa, JucKyccus, pabota ¢
OHMOJIOTUYECKON JTUTEePaTypoOil.

2.PenpoayKkTHBHBIE MeTOAbI: BOCIPOM3BEJCHHWE TIIONYYEHHBIX 3HAHUH BO BpeMs

BBICTYILICHUH.

3. HacTHYHO-TIOUCKOBBIE MeTObI (TIPH CUCTEMATH3alMH KOJUICKIIMOHHOTO MaTepHana).

4. UccaenoBarebcKkue MeToAbI (IIpU paboTe C MUKPOCKOIIOM).

5. HarasigHoCcTh: IPOCMOTP BUAEO-, KUHO-, ClIaliIQUIbMOB, KOMITbIOTEPHBIX MPE3EHTALUH,
OMOJIOTMYECKUX KOJUIEKLUH, IIaKaTOB, MOJIeNIel U MAaKETOB.

QxuiaeMblii pe3vibTaT:

L4 MOJIOKHUTCIIbHAsA JWHaMHUKa COIII/IaJ'II)HOI\/JI n TBOp‘ICCKOﬁ AKTUBHOCTH o6y11aeme,
NOATBCPIKAACMAA PE3YJIbTaTaMU HX Y4YaCTHA B KOHKYpPCaxX pas3IMdYHOI0 YPOBHA, (I)eCTI/IBaJ'ISIX,
CMOTpax, COpCBHOBAHUAX.

L4 IMOBBIINICHUC KOMMYHUKATUBHOCTH,
L4 MOABJICHUC U TIOAACPIKAHNC MOTUBAIIUU K yTJ'IY6J'ICHHOMy HU3YUYCHUTIO 6I/IOHOTI/II/I;
L4 YMCHHE II0JB30BAaTHECA  COBPECMCHHBIMHU  MCTOYHHKAMU I/IH(l)OpMaIII/II/I n JaBaThb

apryMEHTHPOBAaHHYIO OLEHKY MH(OpPMAIMK MO OMOJIOrMYECKHM BOIIpOcaM; paboTaTh C HAy4HOU
U y4eOHOU TUTepaTypou;

o chopMupoBaBIIdecss OWOJOTMYECKUE 3HAHUS, YMEHUS M HaBbIKH, OJHOBPEMEHHO
NpUOOpEeTeHHbIE HABBIKM OPTraHU3allMM BHEKJIACCHON pabOThl: MpPOBENEHUS BUKTOPHH, Oecel,



KJIaCCHBIX 4aCOB C YHalllUMHUC Ha4YaJbHOU IIKOJIEL.

CucreMa 3aHATHI COPUEHTHPOBAHA HE CTOJIBKO HA MEpefady «rOTOBBIX 3HAHUI», CKOJIBKO

Ha (hOpMUPOBAHHME AKTHBHOH JIMYHOCTH, MOTHBHPOBAHHOW K caMOOOpa30BaHUIO, 00Jamaronen
HAaYaJlbHBIMA HAaBBIKAMU CaMOCTOSITENILHOTO TIIOMCKa, OTOOpa, aHaliW3a ¥ HCIOJIb30BAHUS
nHpopMaIuu.

JleATenpbHOCTh LIKOJIBHUKOB IIPU M3y4eHUU Kypca «Mup MOJ MHUKPOCKOIIOM» HMEET

OTJIMUUTENBHBIE OCOOEHHOCTH

MMEeT NMPAKTUYECKYIO HAIPaBICHHOCTh, KOTOPYIO ONpeelsieT cruenupuKa coepKaHus u
BO3pACTHBIE OCOOCHHOCTHU JIETEH;

IPYNIIOBON Xapakrep padoT OyzaeT crnocoO6cTBOBaTh (HOPMUPOBAHHIO KOMMYHHKATHBHBIX
YMEHUH, TaKUX KaK yMEHHUE, paclpeneniiarh 00s3aHHOCTH B TPYIIeE, apryMEHTHpPOBATh
CBOIO TOUYKY 3pEHHS U Jp.;

paboTa ¢ pa3TUYHBIMA MCTOYHHKAMH HWHQpOpManuu obecneunBaer (HOpMUPOBAHHE
UH(GOPMAIIMOHHONW KOMIIETCHTHOCTH, CBSI3aHHOW C TIOMCKOM, AaHAaJNW30M, OILIEHKON
nHpopmanuu;

B COJICp)KaHHE IEATEILHOCTH 3aJI0’KEHO OCHOBAHME JUIsI COTPYIHUYECTBA JETEH C WieHAMH
CBOEH CeMbH, 4TO 00eCTieunBaeT pealbHOE B3aNMOACHCTBIE CEMbH U IIKOJIbI;

peanu3yer 3a7ady BBIABICHUS TBOPYECKUX CHOCOOHOCTEH, CKIIOHHOCTEH M 0/1apeHHOCTEH
K Pa3JIMYHBIM BUJIaM JESITEIbHOCTH.



3. CoaepxxaHue NporpaMmMbIl

BBoanoe 3ausaTue (2 4).
Lenu u 3a1a4n, 1u1aH paboThI KPYKKA.

Buonoruyeckasi 1agopaTopusi 1 NnpaBuJia padoTsl B Heid (2 4).

O6opynoBanue bnonorudeckon sadoparopun. [Ipasmia padotel u Th ipu pabote B 1aboparopumu.

MeToabl n3y4eHus1 ;)KHBBIX OPraHU3MOB. Y BeJIMUNTEIbHbIEe MPHOOPHI (8 u).

Metoapl u3ydeHHs] OHMOJIOTMYECKHX OOBEKTOB. YBEIMYUTENIbHbIE MpUOOpPHl. MUKpPOCKOI.
YCTpolicTBO MHUKpOCKOMA, NpaBwia paboTel ¢ HUM. OBlaZieHHe METOAMKOH paboThl C
MHUKPOCKOTIOM.

KieTka — cTpyKTYpHAasi e IMHULA )KHBOT0 opranusma (7 4).

Krnerka: ctpoenue, coctaB, cBoiicTBa. MukporpenapaTsl. MeTObl MPUTOTOBICHUS U HU3y4EHUE
MIPETmapaToB «OKUBAs KIETKA», «PUKCUPOBAHHBIN MpenapaT.

Kiaerkn pacrenuii mog MukpockonoMm. H3roroBjieHHe MHUKpPONpenapaToB M HX
usydenmue (7 4).

N3ydenue pactutenbHOi KieTku. [lpuroroBieHue mnpenapara KOXKHIIBI JyKa, MSKOTH IIO/IOB
TOMarta, 0JI0Ka, KapTo(hemst U X U3ydeHHE MOJT MUKPOCKOIIOM.

I'puobI u 6akTepuu mox Mukpockonom (10 u).

I'pubs1 u Gakrepun. Mukpockonudyeckue rpudsl. [IpuroroBiaeHre Mukpornpenapara ApoxxKei u
U3Y4YEHHUE €ro IMO0J MHUKPOCKOIIOM. BbIpaluBaHue MI€CEHU M HM3Y4YEHHUE €€ I10JI MUKPOCKOIIOM.
[IpuroToBneHne CEHHOTO HACTOSA, BhIpalUBaHUE KyIbTypbl CEHHOM MajJ0YKu U U3y4YeHHe e€ Mo
MHUKPOCKOTIOM.

KyabTypanbHblie u (pU3H0/10r0-0MOXMMUYECKHE CBOHCTBA MUKPOOPTraHu3MoOB (8 u).
Kononnn Mukpoopranu3mMoB. MeTo bl BEIPAIIMBAHUS M H3yYCHUSI KOJIOHUH MUKPOOPTaHU3MOB.
[TuTaTenbHbIe cpeabl A BhIpAIIMBAHKUS MUKPOOPTaHU3MOB. BripalinBanvue KOJIOHUN U
M3yYEHHE UX M0JT MUKPOCKOIIOM.

HccnenoBarennsckas pagora (13 u).

[MTonck  wupopmanuu.  [IpuroToBreHWE  TUTATENBHOW  CpeAbl  JUIS  BBIpANIMBaHUS
Mukpoopranu3moB. «lloceB» MukpoopranusmoB. M3yuenue GakTepHOIOrHYECKOTO COCTOSHUS
pasHBIX TOMENICHWA MIKOJBl (KOPUAOp, KiIacchl, CTONOBas, Tyaner u 1ap.) Odopmienue
Pe3yIbTaTOB UCCIIE0BATENBCKON paboThI.

IMoab3a u Bpeax MUKpoopranu3moB. (6 4).
Bnusiane Gpu3nueckux M XUMUYECKHX (PAKTOPOB HA POCT U Pa3BUTHE MHUKPOOPTAHHU3MOB.
Bnusiare aHTHOMOTHKOB Ha pa3BUTHE MUKPOOPTAaHU3MOB.

IMonBeneHue UTOroB padoThl KpyxKa (5 u).
[IpencraBnenue pe3ynbTaToB pabOThl. AHATU3 PaOOTHI.



Y4eOHO-TEeMATHYECKNH IJIaH

Nen/m | HasBanue pasgena, | Koaumdyecrso yacos DopmbI ®opmbI
TeMbI Bcero | Teopusi | IlpakTuka | opranu3auuu arrecTanuu

3aHATHIA (KOHTpOJIsT)

1 Pa3nen 1. BBenenne B 00pa3oBaTe/ibHYIO IPOrpaMMy

11 BBoaHoe 3aHsTHE. 1 1 JeKIus
Henu u 3agauu, 1iax
paboTHI KpY)KKa

1.2 BBoauoe 3ansaTHe. 1 1 Jlexuus
Henu u 3agauu, 1iax AIIEMEHTAMH
paboThI KpyKKa Oecenbl

2 Paznen 2 buoJsiornyeckasi 1adopaTopusi ¥ IpaBuJia padéoThl B Heil

2.1 OO6opynoBanue 1 1 Oecena
OMOJIOTUYECKON
1abopaTOpHH.

[IpaBuna paboter ¥
Th mnpu pabore B
J1a00paTOpPHH.

2.2 Ob6opynoBanue 1 1 HpaKTU4ecKas
OMOJIOTUYeCKON pabora
J1a00paTOpPHH.

[IpaBuna pabotel U

Th mnpu pabore B

J1a00paTOpPHH.

Paznen 3 MeToabl H3yyeHHs KUBBIX OPraHNU3MOB. Y BeJIHYUTEIbHbIE IPUOOPDI.

3.1 Metonet  w3ydenus | 1 1 JIEKIHSA
OMOJIOTHYECKHUX JIIEMEHTaMH
00BEKTOB Oecenpl

3.2 Metonst  w3ydeHus | 1 1 nabopaTopHas
OMOJIOTHYECKHIX paboTta
00BEKTOB

3.3 YBenmuuuTenbHbIe 1 1 JIEKIIHS
pUOOPBHI. JJIEMEHTaMH
MuKkpockor.. Oecenpl

3.4 YBemUUUTEIbHEIC 1 1 JTaboparopHast
pUOOPBHI. pabora
MUuKpOCKOIL..

35 [TpakTryeckas 1 1 MPaKTHIeCKast
pabota «¥YcTpoiicTBO pabora
MHUKPOCKOTIA,
mpaBmia paboThl €
HUM.

3.6 [IpakTuueckas 1 1 MpaKkTU4ecKas
pabota «YCcTpoiicTBO pabora
3JIEKTPOHHOTO
MHUKPOCKOTIA,
mpaBmwiia paboThl €
HUM.

3.7 [TpakTaeckas 1 1 IIPAKTUYECKAs]
pabora «OBnageHue pabora
METOANKON PaboTHI C
MHUKPOCKOTIOM.




3.8

«OBiagenue
METOJMKOU pabOTHI C
MHUKPOCKOTIOM.

nabopaTopHas
pabora

Paznen 4 Knerka — cTpyKTypHasi e IMHUIIA ;KHBOT0 OPraHu3Ma.

4.1

Knerka:  crpoenue,
COCTaB, CBOWCTBA

1

1

JICKI A

4.2

Knerka:  crtpoenue,
COCTaB, CBOICTBA

UHIUBHyaIbHAsI
pabota

4.3

Mukpornpenaparsl.
Metonasl
MIPUTOTOBJICHUS u
H3y4YeHune
MpenaparoB

WH/IMBUyaJIbHAS
pabora

4.4

Mukpornpenaparsl.
Meroasl
IIPUTOTOBJIEHUS u
H3y4yeHue
IIpenapaToB

AHIAUBUAYAIbHAS
pabora

4.5

JlaboparopHas
pabora «MeToBI
IIPHUTOTOBJICHUA u
n3ydeHHe
IpernapaTroB <OKUBas
KJICTKa,
«(pUKCUPOBAHHBIN
mpernapar.

nabopaTopHas
pabora

4.6

JIaGoparopHas
pabota «Metobl
MIPUTOTOBIICHUS u
M3ydeHHe
MPENapaToB <OKUBas
KJIETKa,
«(UKCHPOBAHHBIN
mpernapar.

nabopaTopHas
pabota

4.7

«3yuenue
MHUKpOIIpENnapaToB
KUBOTHOM KIIETKU»

nabopaTopHas
pabota

Paznen 5 Knerku pacrenuii noa Mmukpockonom. M3rorosiieHue MUKpoONpenaparos u

HX M3YyYCHHE.

5.1

N3yuenne
PaCTUTEIILHOMN
KJIETKH.

JIEKIAS c
AJIEMCHTAMHU
Oecenbl

5.2

N3yuenue
PaCTUTEIILHON
KJIETKH.

TECTOBAsI
pabota




5.3 JlaboparopHas 1 JabopaTtopHas
pabora pabota
«IIpuroroBienue
npernapara  KOXHILIbI
JyKa U €r0 N3y4eHne
10T MUKPOCKOITOM»

5.4 JIaGoparopHas 1 nabopaTopHast
pabora «llmazmomnu3 pabora
U JleIUIa3Moiiu3 B
KJIIETKax KOXKHLIBI
JTyKa»

5.5 JlabopatopHas 1 naboparopHas
pabora pabota
«IIpuroronenue
MpernapaToB MSIKOTH
IUI0/10B TOMara,
sa0110Ka, KapTodens u
WX UW3yYeHHE TI0f
MHUKPOCKOTIOM.

5.6 Buytpennee 1 1 JEKLNs
CTPOEHHUE  JIMCTOBOM AIIeMEHTaMHU
IJIaCTUHBI Oecenpl

5.7 JlaboparopHas 1 nabopaTopHast
pabora «BHyTpeHHEee pabota
CTpOeHue Jmcra
TpaJICCKaHIINN»

Paznen 6 I'pudbl 1 6aKkTepuu MO MUKPOCKOIIOM.
6.1 ['puOsr. 1 1 JIEKLIUSA
AlIeMEHTaMU
Oecenbl

6.2 ['puOsr. 1 1 WHIVMBUYaJIbHAS

pabora

6.3 Bakrepun 1 1 TICKITUS

AIIEMEHTAMHU
Oecenbl

6.4 bakrepun 1 1 WHIVMBUIYaJIbHAS

pabora

6.5 «3yuenune kopHeit | 1 JTabopaTopHas
0000BBIX  pacTeHUi pabora
MI0JT MEKPOCKOITOM.

6.6 JlaGopatopHas 1 nabopaTopHas
pabota pabota
«MHKPOCKOITUYECKUE
IpuoOb.

6.7 JlabopartopHas 1 naboparopHas
pabora pabota
«[IpuroroBnenue
MHKpOITpenapara
JOPOAOKEN U N3ydeHUE
ero oz

MHUKPOCKOIIOM).




6.8 BripamuBanue 1 MPaKTHIeCKast
IJIECEHU U U3y4YEHHE pabota
ee 1oz
MHUKPOCKOTIOM.

6.9 JIaboparopHas 1 JabopaTtopHas
paborta pabora
«BrpIpamuBanue
IUIECEHU U U3Y4YEHUe
ee oz
MHUKPOCKOIIOM.

6.10 | JlaGoparopHas 1 naboparopHas
pabora pabota
«IpuroroBnenue
CEHHOTO HACTOA,

BbIpaIllMBaHHE

KynbTypsl  CeHHOU

NAJIOYKU U U3y4YEeHUE

e 0.

MHUKPOCKOTIOM.

Paznen 7 KyabstypanbHble " (pusnonoro-ouoxumMuIecKue CBOlCTBa
MHMKPOOPraHM3MOB.

7.1 Kononun JEKIHS c
MHKpPOOPTaHU3MOB. AIIEMEHTaMHU

Oecenbl

7.2 Kononun WHAUBUTyaIbHAS
MHUKPOOPraHW3MOB pabota

7.3 MeToasl JIEKIINS c
BbIpaIllUBaHUs u AlIeMEHTaMU
WU3y4eHUs1  KOJOHUMU Oecenpl
MHUKPOOPTaHNU3MOB

7.4 Mertonst WHAUBUTyaTbHAS
BbIpaIlBaHUS u pabota
U3YyYeHHUs]  KOJIOHHI
MHUKPOOPIaHU3MOB

7.5 JlaGopatopHas 1 nabopaTopHas
paborta pabora
«ITutarenpHbIE
cpenbl TUTst
BbIpaIlliBaHUS
MHUKpPOOPTaHI3MOBY.

7.6 [TuTarenbHble cpeabl 1 paKkTU4ecKas
JUISL  BBIpaIIMBaHU pabora
MHUKPOOPTaHU3MOB

7.7 JlaboparopHas 1 nabopatopHas
pabora pabota
«BpIpamuBanue
KOJIOHUH U U3YYEHHE
ux noj
MHUKPOCKOTIOM.

7.8 BripamuBanue 1 MpaKTHYecKast
KOJIOHHH U U3y4YeHue pabota
ux oJT
MHUKPOCKOIIOM




Pa3znen 8 UcciienoBarenbckas padora.

8.1 [Nouck unpopmaruu | 1 1 JEeKUuUs
AIIEMEHTaMU
Oecennl
8.2 [Touck unpopmanuu | 1 1 WHAUBUTyaIbHAS
pabora
8.3 [IpuroroBnenue 1 HCCIIEI0BATENb-
MUTATEIbHON  Cpelibl ckasi paboTa
JUIE  BBIpAIMBaHUS
MHUKPOOPTaHU3MOB.
8.4 [TpurorosneHue 1 MPaKTHYeCKast
MUTATEIbHON  Ccperbl pabota
JUIS  BBIpAIBAHUS
MHUKPOOPTaHU3MOB.
8.5 «[ToceB» 1 1 WHAUBUTyaIbHAS
MHUKPOOPTaHU3MOBY. pabota
8.6 «[ToceB» 1 MpaKTHYeCKast
MHUKPOOPTaHU3MOBY. pabota
8.7 Nzyuenue 1 HCCIIE/IOBATENb-
0aKTepUOIOTHUECKO- cKas pabota
T'O COCTOSIHHSI Pa3HBIX
MOMEIICHUN  [IKOJIbI
(Kopumop,  KJIacchl,
CTOJIOBAs, TyaJleT U
Jp.)
8.8 Nzyuenue 1 UCCIIEIOBATEIb-
0aKTepHUOIOTHYECKOT cKkasi paborta
O COCTOSTHUSI Pa3HbIX
MOMEIICHUN  [IKOJIbI
(kopumop,  KJIaccChl,
CTOJIOBasI, TyaJleT u
ap.)
8.9 N3yuenue 1 UCCIIEI0BATEb-
0aKTepPHOIIOTHYECKOT ckas paboTa
O COCTOSIHUSI pa3HbIX
HOMENIEHUN IIKOJIBI
(kopumop,  KJIaccChl,
CTOJIOBasI, TyaJleT
ap.)
8.10 | Uzyuenwue 1 HCCIIEIOBATEIh-
0aKTepHOIOTUIECKOT ckas paborta
O COCTOSIHMSI Pa3HBIX
MOMEIIEHUN  IITKOJIBI
(kopumop,  KJIACCHI,
CTOJIOBasl, TyaJeT W
Ap.)
8.11 | Odopmienue 1 HCCIIeI0BaTeNb-
pE3yNbTaToB ckas pabota
HCCIIEI0BATENBCKOU

paboTHI.




8.12 | Odopmienue 1 1 HCCIICIOBATEITh-
pe3yabTaTOB ckas paboTa
HUCCIIEN0BATEIHLCKOU
paboTHI.

8.13 | Odopmienue 1 1 HCCIIEIOBATEITh-
pEe3yIbTaTOB ckas pabora
HCCIIE0BATEIIbCKON
paboTHL.

Paznen 9 [oab3a U Bpel MUKPOOPTraHU3MOB.

9.1 Bnusinue 1 1 JICKIHS
(bu3ngecKx AJIEMEHTaMU
(hakTOpOB Ha POCT Oecenbl
pa3BuTHE
MHUKPOOPTaHU3MOB

9.2 Bausuue 1 1 WHIMBUTyaIbHAS
bm3ryecKux pabota
(bakTOpOB Ha POCT
pa3BHTHE
MUKPOOPTIaHU3MOB

9.3 Bnusiaue 1 1 JICKIIHSI
XAUMUYIECKUX AIIEMEHTAMHU
(hakTOpOB Ha POCT Oecenpl
pa3BHTHE
MUKPOOPTI'aHU3MOB

94 Biusuue 1 1 WHIUBUIyaJIbHAs
XUMHAYECKUX pabota
($hakToOpoB Ha POCT
pa3BUTHE
MHUKPOOPTaHU3MOB

9.5 [IpakTnueckas 1 1 IIPAKTHYECKas]
pabora «Bnusinue pabota
QHTUOMOTUKOB
pasBuTHE
MUKPOOPTaHU3MOBY.

9.6 «BrusiHue 1 1 naboparopHas
AHTUOMOTHUKOB pabora
pasBuTHe
MHUKPOOPTaHU3MOBY.

10 IMoaBeneHue NTOrOB PadoOThI KPYKKa

10.1 | IlpexncraBnenue 1 1 3aIuTa

pe3ynabTaToB paboTHI. UCCIIeI0BaTeNb-
CKuX padoT

10.2 | IlpencraBnenue 1 1 3aImuTa

pe3yIbTaTOB pabOTHI UCCIIeIOBaTENb-
CKUX padoT

10.3 | IlpexacraBnenue 1 1 3aIuTa

pe3ynbTaTOB pabOTHI UCCTIeI0BaTeNh-
CKHX paboT

10.4 | Anamu3 paboTsl. 1 1 TecToBasi paboTta TECTOBas

pabora

10.5 | Anamu3 paboTsl. 1 1 TecToBasi paboTta
Hroro yacos 68 29 39




IInanupyembie pe3yJabTaThl

B pesynbrare paboThl O IporpaMme Kypca ydauiuecsi J0/KHbI 3HATh:

METO/IUKY pabOThI ¢ OMOJIOTMYECKUMHU 00bEKTAMH U MUKPOCKOIIOM;

MOHSITHS 11€JTH, 00EKTA U TUIIOTE3bI HCCIICOBAHUS;

OCHOBHBIC HCTOYHUKHU HH(POpMAIIHH;

npaBuiIa 0pOPMIICHHS CIIMCKA UCTIOIBb30BaHHOM JINTEPATypPHI;

CII0COOBI TO3HAHUS OKPYIKAIOIIEro MUpa (HAOIIOACHHUS, IKCIIEPUMEHTHI);

OCHOBHBIC 3Tallbl OPraHU3aIlUH IPOSKTHOH IEATEIBHOCTH (BBIOOP TeMBI, COOp HH(MOpMAIIHH,
BBIOOp IIPOEKTa, paboTa HaJl HUM, ITPE3CHTAIINS );

UCTOYHUKHA MH(OpMaImu (KHHTra, CTapiiue TOBAPHUIIM M POJCTBEHHHKH, BHIEO KYpPCHI,
pecypcel HTEpHETA).

Yyamuecs A0JIKHBI YMETD:

BBIIETISITH OOBEKT HCCIIEIOBAHUS;

pa3fensaTh yaeOHO-UCCIIeI0OBATEeNbCKYIO IeATEIbHOCTh Ha ATAIlbI;

BBIIBUTATh TUTIOTE3bI U OCYLIECTBIIATH UX POBEPKY;

paboTathb B TpyIIIE;

MOJIb30BAThCS CIIOBAPSIMU, SHIUKIIONEUSIMHI APYTUMH Y4eOHBIMU TOCOOUSAMU;

BECTHU HAOJIIOJICHUS OKPYKAIOILIET0 MUPA;
TUTAHUPOBATH U OPraHU30BBIBATH UCCIIEIOBATEIBCKYIO JESITEIHbHOCTD;
paboTaTh B IpymIIE.



KanengapHblii yaeOHbIN rpaduk

F 00 obyuenus: co 2 cenmsops 2021 2. no 27 mas 2022 2.

Mecsbl Ne wenenu Jatsr Kon-Bo waco/u3 | Arrecranus yd-
HUX Ha KOHTPOJIb | CS
CenTs6pn 1 03-06 2
2 10-12 2
3 15-19 2
4 22-26 2
OKT0pb 5 29.09-03.10 2
6 06-10 2
7 13-17 2
8 20-24 2
Hos6pb 9 03-07 2
10 10-14 2
11 17-21 2
12 24-28 2
Jexabpb 13 30.11-05 2
14 08-12 2
15 15-19 2
16 22-26 1/1 [MomyromoBast
aTTecTanus
SuBapp 17 12-16 2
18 19-23 2
19 26-30 2
®deBpaib 20 02-06 2
21 09-13 2
22 16-20 1/1 Ipomesxyrounas
aTTecTanus
23 25-27 2
Maprt 24 02-06 2
25 10-13 2
26 23-27 2
Armpenb 27 20.03-03.04 2
28 07-10 2
29 13-17 2
30 20-24 1/1 [Mpomexyrounast
aTTecTanus
31 27-30 2
Maii 32 05-08 1/1
33 11-15 2
34 18-22 2 Hrorosas
aTTecTaIusl
Bcero yuebHbix | 34
HE/IeNb
Bcero uwacoB mo | 68 68

porpaMme




6. YcaoBus peaju3alu NporpamMmbl
Jlnis ycnemHoW peaiau3aluyd IporpaMMbl «MHp TOA MHUKPOCKOIOM» HEOOXOAMM y4eOHBIN
KaOMHET C XOPOILUM OCBELEHUEM, IPOEKTOP, HOYTOYK, pa3AaTOUHbIA AUJAKTHUECKUN MaTepHal.
Hannune nevyatHpIx MHPOPMAITMOHHBIX UCTOYHUKOB, MUKPOCKOIIBI, MYJISDKU TUIOJOB PACTEHHIA,
TaOJIUIIBI IT0 OOTaHUKE.

7. ®opMBbI ATTECTAUN/KOHTPOJIS
KoHTpob ypoBHS TOCTHKEHUH IJIAHUPYEMbIX MIPEIMETHBIX Pe3yJIbTaTOB OCYLIECTBIIAETCA 4 pa3a
B roj. KoHTpoab TeopeTHuyeckux 3HAHHWH OCYHIECTBISETCS B (OpPME TECTUPOBAHHS, YPOBECHb
MPAKTHYECKUX YMEHUHN ONpEeeIIsaeTcs Yepe3 BHITOTHEHHE MPAKTUYECKUX U TaOOPaTOpHbIX padoT.

8. OueHOYHbIe MAaTEePHAJIbI
YPOBHHU U KPUTEPUH OLEHKU:

Bbicoknii ypoBeHb: ydallMiicsi MOKa3bIBACT BHICOKHWM YPOBEHb 3HAHHMM TEOPETUUYECKOTO
Marepuaia, OBJIaell BCeMH YMEHHUSIMU U HaBbIKaMHU, IIPEAYCMOTPEHHBIE TPOTPaMMOil.

IIpaBuabHo BbIMoJHeHO 90-100% TecTOBOM padoThHI.

Cpenunuii ypoBeHb yJaluiics oBiajen He MeHee /2 00beMa TeOpEeTUUECKUX 3HaHUH, HABBIKOB,
MIPEAYCMOTPEHHBIX IPOrPAMMOM.

IIpaBu/IbHO BBINOJIHEHO 72--89%0 TecTOBOI PadoTHI

Huskuii ypoBeHb — yuanuiics oBiaaen MmeHee 1\2 00béMa TeOpeTUIECKUX 3HAHUN U
IIPAKTUYECKUX YMEHHUN, HABBIKOB IIPEAYyCMOTPEHHBIX TPOrPaMMOi.

IIpaBuabHo BhinoHeHo 50-70% TecToBOM padoThI.

KoHTpo1bHO-U3MepUTe/IbHbIe MaTePUAIbI

IHosnyrogosas TecroBasi padora

TecTtoBasi paGora nmo teme «MeToabl U3yUeHHS KUBBIX OPraHU3MOB. YBeJHYHUTEIbHbIE
npuoopbH

Bomnpoc 1

CaMbIM NPOCTHIM YBEJIHYUTETLHBIM MPUGOPOM SIBJISIETCS
o nyma

e  MHKPOCKOII

e  TENEeCKOI

Bomnpoc 2

3purenbHas TPyOKa MUKPOCKOIIA HA3BIBACTCS
e 00BEKTHB

e OKYyJp
e TYyOYyC

L] ITaTuB
Bomnpoc 3

BnepBbie MUKPOCKON A1 H3Yy4YeHUs PACTEHUI IPUMEHHJI
e Amnronu Ban JleBeHryk

e Apucrorens
e PobGeprI'yk
e Yapius3 lapsuH

Bonpoc 4

Cxo0aCTBO Py4HOIi JIynbl U MUKPOCKOIIA COCTOUT B TOM, YTO OHU UMEIOT
e  3pUTENbHYIO TPYOKY



e IIPEAMETHBIN CTOJIMK
e  YBEJIUYUTEIbHBIEC CTEKIIA

e IIITaTUB

Bonpoc 5

MuKpocKon HeJIb351 CABUTaTh BO BpeMsl padoThl, TAK KaK MPH 3TOM
e  H3MEHSIETCS OCBEIICHHOCTh 00bEKTa

e TOBPEXIACTCS MUKPOIpENapaT
e oIlycKaercs TyOyc
e yMeHbIIaeTcs u300paxkeHne o0beKTa

Bomnpoc 6

Kakoe yBenmuueHue MaéT MHUKPOCKOI, €CJIM Ha €ro OObEKTUBE CTOUT YMCIO 25, a Ha OKYJsIpe
yucio 307

e 55

e 750

e 75
Bonpoc 7

Bri6epuTte Tpu BepHbIX 0TBeTa. CBETOBOI MUKPOCKOIM COCTOUT U3
e IITAaTHBA

e MarHuTa
e TIPOOHPKHU

e 3epkana

e OKyIspa

e CEKyHIOMepa

Bonpoc 8

BepHo 1111, 9TO MUKPOCKOITYECKHE OOBEKTHI U3y4alOT C MOMOIIBIO TelecKomna?
e HE BEPHO

e BEpHO

Bomnpoc 9
Haiinure coorBeTcTBUE MEXKAY HUPPAMU U YaCTIMU MUKpOCKora!

e IITATUB
e OOBEKTHB

e OKYJISIp



e TYOYyC

Bonpoc 10

PaccmaTpuBasi mpeaMeT ¢ MOMOIIBIO MUKPOCKOIIA, 17123 MPUOJINKAIOT K
e OKYISIpY

e O0BEKTHBY

e 3epKaly

TecToBasi padora no Teme «KiieTka- CTpyKTYpHAasi eIHHULA 5KUBOT 0>

Yacts A
K kaxaomy 3a1aHUI0 YACTH A JaHO HECKOJBKO 0TBETOB, H3 KOTOPBIX TOJIbKO OJAMH
BepHblil. BbiOepuTe BepHbIii, 10 BalieMy MHEHHUIO, OTBET.
A1 Hayka, nzyuaromasi KJI€TKYy Ha3bIBa€TCsl
1). ®usnonorueit 3). Anaromueit
2). lutonorueii 4). DMbpuooruei
A2 Kakoii yueHbIi yBUJIET KIETKY C IOMOIIBI0 CBOETO0 MUKPOCKOMA?

1. M. Ulneiinen 3). P.T'yk
2. T.IllBauu 4). P. Bupxos

A3 DniemeHTapHas OMOJOTUYECKasi CUCTEMa, CIIOCOOHAsE K CAaMOOOHOBJICHHIO, - 3TO

1). KieTo4HbIii 1ICHTp 3). [MoakoxHas )KUPOBast KJIeT4aTKa
2). MpliieuHOe BOJIOKHO cep/Iia 4). IlpoBoasiiiast TKaHb PaCTEHUS
A4 K npokapuoTaM OTHOCSITCS

1). Dnoxes 3). Kureunas manouka

2) lllamnuHbOH 4). Uudy3zopus-tydenpka

A5 OCHOBHBIM CBOMCTBOM IUIa3MAaTUYECKON MEMOpaHbI SBIISETCS

1). TosHast MPOHUIIAEMOCTh 3). N36uparenbHast MPOHUIIAEMOCTh
2). TlosiHast HETPOHHUIIAEMOCTh 4). 36upareinbHas HOJYIIPOHHIIAEMOCTh
A6 Kaxoii BHI TpaHCTIOpTa B KIIETKY HJIET C 3aTPaTO YIHEPTUH

1). duddyzus 3). [unonwro3

2). Ocmoc 4). TpancnopT HOHOB

A7 BHyTpeHHS IOy )KUAKas cpeaa KIETKU - 3TO

1). Hykneomiazma 3). Llurockener

2). Bakyoub 4). Iluroruiazma

A8 B pubocomax B OTJIMYHE OT JIN30COM IPOUCXOTUT

1). Cunte3 yrieBoJ0oB 3). OKHCIIeHnE HYKJICHHOBBIX KUCIOT

2) Cunre3s 0ekoB 4). CuHTE3 TUIH/I0B U YTJICBOI0B

A9 Kakoii opraHon]; MprHUMAET y4acTUE B JICICHUH KIETKU

1). Ilurockener 4) KieTo4HbIi IEHTP

2). Lentpuonb 5). Bakyounb

A10 l'anmoutHbIN HAOOP XPOMOCOM UMEIOT

1). XKupoBsie KIIETKH 3). KieTku CIIOHHBIX jKee3 YyeloBeKa
2). CriopaHruu Jiucra 4). SIiueKIeTK roiay0s 1 BOpoObs

A1l B coctaB XpoMOCOMBI BXOJST

1. JIHK u 6emox 3). PHK u Genok
2. JIHK u PHK 4). benok u AT®
A12 I'aBHBIM CTPYKTYPHBIM KOMITOHECHTOM SI/Ipa SIBJISICTCSI
1). Xpomocombl 3). Anpeiku
2). Pubocombr 4). Hykneoriazma

A13 I'pubHas kneTka, Kak U KieTka 6akTepuii



1. He umeer simepHON 0007I0UKH 3). He umeeT X1oporiacToB
2. VmeeT OgHOKJIETOYHOE CTPOCHHE Tefa 4). ImeeT HEKJICTOUHBIH MUIICITHI

Yacrs B
B1 YcraHoBUTE COOTBETCTBHE MEXAY OCOOCHHOCTSIMU CTPOCHMS, PYHKIIMEH U OPTaHOUIOM
KJIETKH

OcobeHHOCTH CTPOCHHS, (PYHKIIH Opranonn
A). Paznuyator MeMOpaHBblI I1aIKUe U IEPOX0OBATHIE 1). Kommekc I'onbmku
b). O6pa3yroT ceTh pa3BETBICHHBIX KaHAJIOB U MOJIOCTEH 2). DIIC

B). O6pa3zyroT yruiomieHHble [IUCTEPHBI U BAKYOJIH
I'). YuacTByeT B cuHTEe3€ OCIKOB, KHPOB
J1). DopMUPYIOT TU30COMBI

A B B r il

Bri0epuTe TPH BepHBIX 0TBETA U3 LIECTH
B2 JlaiiTe xapakTepucTUKY XJoporuiactam?

1). CocToUT U3 MIOCKHUX UCTEPH 4). Conepsxurt cBoro monekyny JJTHK
2). UmeeT onHOMEMOpaHHOE CTPOCHHUE 5). YuactByrot B cunte3ze ATD
3). Imeet nByMeMOpaHHOE CTPOCHHUE 6). Ha rpanax pacrnonaraercsi XJ0pohuiut

B3 Yem pactuTenbHas KJI€TKa OTIMYACTCS OT KUBOTHOM KICTKU?

1). iMeet BaKyoJIub C KIICTOYHBIM COKOM

2). KnerouHasi cTeHKa OTCYTCTBYET

3). Crioco6 nuTaHus aBTOTPOQHBII

4). VimeeT KJICTOYHBIN IIEHTP

5). meeT XJI0pOoIuIacTsl ¢ XJI0pohHILIoM

6). Crioco6 nutanus rerepoTpodHbIi

Yacrs C

JatiTe cBOOOIHBIN pa3BEPHYTHIN OTBET HAa BOIIPOC.

Cl Kakoe 3nHauenwe misi  (OpMHUPOBAaHHUS HAYYHOTO  MHPOBO33PEHHS HMENO CO3IaHue
KJIETOYHOU Teopuu?

C2 Kakas B3auMocBs3b cymiectByeT Mexay IIIC, kommnekcom ["onbmpku u tu3zocomamu?

C3 Kakoe npeuMyIecTBo JaeT KIETOYHOE CTPOCHUE KUBBIM OpraHu3Mam?

C4 Haiigute omunOKM B MPUBEACHHOM TEKCTE. YKAKUTE HOMEpA MPEMJIOKEHUN, B KOTOPBIX
ClIeaHbl OIMOKH, UCTIPABbTE HX.

1. bakTepuu rHUEHNS OTHOCAT K DYKapUOTUYECKUM Opranu3mam. 2). OHU BBINOIHSIOT B IPUPOJE
CAHHTApHYIO pOJb, T.K. MHHEPAIU3YIOT OPraHHYeCKHe BEHIECTB. 3). DTa rpymma OakTepuit
BCTYMAaeT B CUMOMOTUYECKYIO CBSA3b C KOPHAMM HEKOTOpbIX pacTeHuid. 4). K Gakrepusm Taxxe
OTHOCAT TpocTeimmx. 5). B OnaronpusTHBIX YCIOBUSX OaKTEpHU PAa3MHOXKAOTCS MPSIMBIM
JIeJIEHUEM KJIETKH.

TecTroBas padora no reme «I'pnObI 1 0aKTEPUH MO MHKPOCKOIIOM

Buibepume ooun npasunvhbvlii omeem u 066edume €20 Kpyi#CKOM.
A1l. Opraau3smsl, KJIeTKa KOTOPBIX HE UMEET SApa, 3TO:

1.TpulsI 3. pacreHus

2. JXABOTHBIE 4. Gaktepuu

A2. HacnenctBeHHas nunpopmanus y 6akTepHii 3akIto4eHa B MOJIEKYJIe:
1.6enka 3. yrieBojna

2.xupa 4. HyKJICMHOBOW KHCIIOTHI

A3. bakTepuu NosIBUIINCH Ha 3eMIIe:

1. 10 teIc. ner Ha3zan 3. 1 Mupi. JieT Ha3ax

2. 1 mnu.ner Hazan 4. 3,5 Mapa. neT Hazan

A4. Knetka 6akTepuu, B OTIIMYHE OT KJIETOK )KUBOTHBIX, PACTCHHM, TPHOOB, HE NUMEET:
1. rorIa3sMel 3.s7pa

2. HapyXKHON MeMOpaHbI 4. 6eNKOB M HYKJIEMHOBOM KUCJIOTHI



AS. Ciopsl HeOOXOTUMBI OAKTEPHSIM IS

1. pa3smMHOXKEHUS 3. IbIXaHUs ¥ TUTaHUS
2. TIepeXUBaHUS HEOIArONpHATHBIX YCIOBUN 4. cymecTBOBaHHS B OJIATOMPUATHBIX
YCIIOBUSAX

A 6.0cHOBHas 9acTh rprda, COCTOSAIIAs N3 MHOXKECTBA HUTEH, HA3bIBACTCS:
1. rpubHMLIa 3. IEHUIAILT

2. MyKOp 4. nI0/10BOE TEJO

A7.Tlogbepe3oBuk obecnieunBaet Oepesy:

1. Oenkamu 3. yriaeBogamMu

2. KUpaMu 4. BoJ10Y ¥ MUHEPAJILHBIMU COJISIMHU

AS8. JIns BbINIEUKH XJ1e0a UCTIOJIB3YIOT:

1. TpyroBUKHN 3. IPOXKKH

2. MacysTa 4. TUCUYKHI

Bvibepume mpu npasunbHuix omeema.
B1. bakTepuu ucnonb3yrOTCs Y4eTOBEKOM JIs TOTYYCHHUS:

1. xedupa u orypra 4. coneHbIX TpUOOB
2. MOJIOKa 5.BUTaMHHOB U HEKOTOPBIX JIEKAPCTB
3. KBaIICHOH KaIyCThI 6. BaTbl 1 OMHTOB

(B otBet 3anummmre psia mudp) OTBeT:
B2. SInoButbiMu rpubamMu sSIBISFOTCS:

1. myxomop 4. nucuyka
2. Io10epe30BHUK 5. caTaHMHCKUI
3. JIOXKHBIN OTIEHOK 6.CBIPOCIKKA

( B otBer 3anumumte psin uugp) OTer: _

TecroBass padora mo Teme «KyabrypajibHble M (PHU3MKO-0MOJIOTrHYECKHEe CBOWCTBA
MHMKPOOPraHU3MOB»
1. MukpoOHoI0THs — 3TO
A Hayka, U3y4arolas >Ku3Hb U CBOMCTBA MUKPOOOB
b Hayka, n3yuaromiast MHOroo0pasue K1BbIX OPraHU3MOB
B nayka, u3yyaromast pa3Butie OMOJIOTHU KaK HAyKd
I" Hayka, n3yuarolasi KpyroBOpoT BEIIECTB B IPUPOJIE
2.01HOKIIeTOYHbIe, Hanbosee n3ydeHHble MUKpoopranu3mMel pazmepom 0,4-10 Mxm
A npoxoKu
b Bupycsl
B 6akrepun
I nnecHeBbIe TprObI
3 OHOKJIETOYHBIE WIIM MHOTOKJIETOYHBIE HU3IINE PACTUTEIEHBIC OPTaHU3MBI — 3TO
A poxKu
b Bupycsl
B 6akrepun
I nnecHeBbIe TprObI
4 YacTu1ipl, He UMEIOLIHE KIETOYHOTO CTPOSHUS — 3TO
A nmpoxoku
b Bupycsl
B 6axTepun
I nnecHeBbie rpuObI
5 OHOKIIETOYHbIE HETIOIBU)KHBIE MUKPOOPTaHU3MBbI — 3TO
A nmpoxoku
b Bupycsl
B 6axTepun
I" nnecHeBbie rpuObI
6 Y4€HbIi, KOTOPBIN OTKPBUT MUKPOOBI
A Pobept Kox



b JIyu Ilactep

B Anaronmii JIeBeHryk

I' Meuynukos U.U.

7 Y4&HbIi, KOTOPBII OTKPBLT BO30OYIUTENEH TYOepKyI€3a U X0Iephl
A Pobept Kox

b JIyn Ilactep

B Anaronuit JIeBeHryk

I' MeuynukoB U.U.

8 VYuéHbIll, KOTOpPBIH OTKPBLI 3allUTHBIE CBOMCTBA OPraHU3MOB, CO37aJ
HEBOCIIPUUMYHMBOCTH (MMMYHHUTETE) OpPraHu3Ma K 3apa3HbIM 3a00JICBaHUAM
A Pobept Kox

b JIyn I1actep

B Anaronuit JIeBeHryk

I' Meunukos .U

9 Bosbiie Bcero MUKpOOPTaHU3MOB HaXOTUTCS B

A BOoziE

b Bo3gyxe

B mnouse

I mumte

10 Bpennbie MUKpOOBI y4acTBYIOT B IpOIIECCE

A rHUEeHUs

b npousBozacTse chipa

B xBamennu kamycrsl

TecroBas pabora o reme «Ilonb3a 1 Bpeg MUKPOOPTaHU3MOB

Borpoc 1

IIpooyxkmul, nonyuaemvle 8 pe3ynibmame MOIOYHOKUCIO20 OPOAHCEHUSL, - MO
e CMeTaHa

e KyMbIC
e CBHIp
Bompoc 2

Bpennsie 6akTepun

e BBI3BIBAIOT [TOPUY IPOIYKTA

e  YIYYIIAIOT BKYC

e  HHKAaK He BIUSIOT

Bompoc 3

JncOakTepuos- 3To.

e HapyUICHHE BKYCOBBIX KAaueCTB

e HapyuleHue 6amaHca MUKpO(IOpbI
e HapyIICHHE BHEIIHETO BUIa
Bomnpoc 4

y4eHHe O

B liorypre B KauecTBe 3aKBaCKH HCIIOJIB3YKOT OTKPBITYHO MEYHUMKOBBIM pa3HOBUIHOCTH

MOJIOYHBIX OaKTepuit

e TOJIbCKYIO MAJIOUKY

e OoNrapckyro nagouKy
e  JIATCKYIO NAJIOYKY
Bompoc 5

JIpOXKH CItyXKar..

e  YBEJIMYUTEND

e  YIQXKHUTEIEM

e pa3pbLIXJUTEIEM
Bomnpoc 6



OO0TyJIUHYC- 3TO..

TSOKENOE MTUIIIEBOE OTPABIICHHE
BHUpYCHOE 3a00JIeBaHIE
3a0oJIeBaHuE ropiia

Bormpoc 7
Borynmunyc nmoru6aer mpu:

3aMOpO3Ke
MapUHOBAHUU
BO3/ICHICTBUH BBHICOKOI TeMIepaTyphbl

Bompoc 8
Yo HY)KHO J1e/1aTh, YTOOBI H30€KaTh OTPABICHUI

MBITb PYKU
HE XPaHUTb MsICO U PbIOY C APYTMMHU IPOTYKTaMHU

UTHOPUPOBATh CPOK TOJHOCTH

yIOTPEOIATh B MUY TPOTYKTHI, CIIETKa MOTPHI3EHHBIE TPHI3YHAMU

Bormpoc 9
I'ie MOXeT HaXOUThCS 30JI0TUCTBIH CTaQHIOKOK?

B IIOJIOCTH pTa
Ha KOXe
B JIETKNX

Bomnpoc 10
[Touemy kedup sABISETCS TUETHUECKUM IPOAYKTOM?

IIOTOMY YTO COAEPKaT Mo KaJulOpUid
MIOTOMY YTO HE JAOPOrO CTOSAT
MIOTOMY YTO MOJIOKUTENLHO BIUSAIOT HA MUKPOGDIOPY



9. MeTtogu4ieckue MaTepuaJbl

Ilepeyenb umeromerocst
000pynoBaHNsl/ peAKTHBOB
B COOTBETCTBHMH C NIPOrPaMMON

O6opynoBanue

MuKpoCKOIbI

Jlynbr

Crexita MMPEAMCTHBIC

Crexiia NOKpOBHbBIE

3aXMbI TIPOOUPOUHBIE

Kon0n1 koHUYEeCKHE

Jloxku JJI1 COKUTaHWsA BEIICCTB

IIunerku

CrnupToBKH J1abopaTOpHbIE

[TpoOupku

CrakaHbl BEICOKHE

Crynku

[lITatuBs! A1 mIpoOUPOK

[IpenapoBaiibHbIE UTJIBI

['epGapuii ¢ onpeeaTeIbHBIMU KapTOUYKaMHU

OCHOBHBIE I'pyNIIbl PACTEHUN

MuKpoCKOIBI

Jlynbet

Crekia npeIMETHBIE

Crekiia NOKpOBHbBIE

3a)KUMBI IPOOUPOYHBIE

Kon0n1 koHnYECKHE

JIoxxkn JJIA COKUT'aHusA BEUICCTB

Ilunerku

CriupToBKH J1abOpaTOpHbIE

[Tpo6upxu

CrakaHbI BBICOKHE

Crynku

[[ITatuBsl A1 IPOOUPOK

[IpenapoBanbHbIE UTIIBI

['epGapwii ¢ onpeneTuTeIbHBIMU KapTOUYKaMHu

OcHOBHBIE TPYIIIBI pacTeHUI

Konnexuun

MunepanbHble yA00peHus

T'omocemenHbIe

HIyumkn ¥ mioasl

CeMeHa KylbTypHBIX PaCTCHUN

XJI0MYaTHUK U IPOAYKTHI €T0 MepepadoTKu

JleH 1 IPOYKTHI ero nepepaboTKu

IITenk UCKYCCTBEHHBII

Konnekuust ceMsiH COpHBIX pacTeHUI

KOJ’IJ’ICKL{I/I}I CCMAH COPHBIX paCTCHI/Iﬁ

KOJ’IJ’ICKLII/I}I 06pasu03 KOPBI APCBCCHUHBbI

Mukponpenapatbl

Ha6op mukpomnpenapatoB 1o 00TaHUKe

AHaTomusi pacTeHUI

Crtpoenue cTebis




PacTturensuad xieTka

Monenu

LIBeTOK BUIITHU

Pa3zMmuoxenue mxa

Pa3MHOXEHNE 0IHOKJIETOUHON BOAOPOCIH

PasMHOXeHME IMartOpOTHUKA

Pa3MHOEHUE NUIAIIOYHOT0 Tpruda

Penbedupie TabIUITHI

3CpHOBKa MNIICHUIbI

Knerounoe crpoenue KopHs

Knerounoe ctpoenue nucra

PasmMHOxeH1E COCHBI

HabGop mymsikeil 110/10B ¥ KOPHETUIOAO0B

Hab6op myrspkeit Ten cheTI0OHBIX U SIOBUTHIX NIISTIOYHBIX TPHOOB

ITeyaTHbIe MOCOOMS

Tabauusl no OOTaHUKE

Komnexiuu

BpeI[I/ITeJ'II/I BaYKHEHIITNX CEIIbCKOXO03SMCTBEHHBIX KYJIbTYp

Bpenurenu neca

Hp CACTAaBUTCIIN OTpsAaAa HACCKOMBIX

[Tuena MmeqoHOCHAS

Pa3zBuTHe HaCEKOMBIX

Pa3zButne TYTOBOT'O IICJIKOIIPpAIa

PacuneHeHHbIi peyHON pak

PacunenenHsli )KyK

Komneknug «Tun YUiieHUCTOHOTHEY

KOJ'IJ'ICKI_[I/IH)) baGoukuy»




10. KanenaapHo-TeMaTH4ecKoe NJIaHMPOBaHUe

Ha3Banue pazaena Ne TemaTnueckoe IaHUPOBaHUE Jlata
3aHATUSA MIPOBEICHUS
3aHATUS
BBenenue 1 BBoaHoe 3ansTHE.
Lenu u 3agauu, maaH paboThl KPyxKKa
2 BBoaHnoe 3ansiTHE.
Henu u 3agauu, maad paboThl KPyxKKa
Paznen 2 «|3 O6opynoBanue OHMOJIOTUYECKOI
buosornyeckas naboparopuu. [IpaBuna pabotet u Th
Jadopatopusi " npu padore B 1a0OpaTOPHH.
npasmwja pa6orsl B | 4 O6opynoBanue OHMOJIOTHYECKOM
Hel» naboparopuu. IlpaBuna paborsr u Th
Paznen 3. Mertoanbl pu paboTe B 1abopaTopuu
H3yYeHUus JKUBBIX | 5 Meroasl u3y4eHHUS] OMOJIOTHUECKUX
OPraHM3MOB. 00BEKTOB.
YBeanunreabHble 6
Meroasl u3y4eHHS OHOJIOTHUECKUX
npuoopbI.
00BEKTOB.
! YBenuuurteabHbIe PpUOOPHI.
Muxkpockon
8 YBenuuureabHbIe MPUOOPHI.
Mukpockon
9 [Ipaktnueckass pabota «YcCTpOHCTBO
MHUKPOCKOTIa, TPaBHIIa padOThI C HUM.
10 [IpakTrueckass pabota «YCTPOUCTBO
ANEKTPOHHOTO MHUKPOCKOIA, TpaBHiia
paboThI ¢ HUMY.
11 [IpakTuueckass pabora «OBnaneHue
METOJIMKON pabOTHI C MUKPOCKOIIOM).
12 JlaboparopHass pabotra «OBnaaeHue
METOJIMKON pabOThI C MUKPOCKOTIOMY
Paznen 4. Kuaerka - 3
CTPYKTYpHasi €IUHHLIA Kunerka: crpoenue, coctaB, CBOWCTBA
KHBOTO Opranusma. 14 Kunerka: crpoenue, coctaB, CBOWCTBA
15 M
UKpOTIpenaparsl. MeTtoibl
MIPUTOTOBJICHUS u H3y4YeHune
MpemnapaToB
16 Mukpornpenaparsl. Meronsl
MIPUTOTOBJICHUS u H3y4YeHune
MpemnapaToB
17 JlaGopatopHass ~ pabora  «MeToabl
MIPUTOTOBJICHUS u HU3y4YeHue
MpenaparoB «OKUBast KJIETKa,

«(UKCHPOBAHHBIH Mpenapar.




18

JlaboparopHass  pabora  «Meromabl
MPUTOTOBIICHHSI " U3yUCHHE
MpernapaToB «OKUBas KIIETKaY,
«(UKCUPOBAHHBI TIperapar.

19 JlaboparopHass pabora  «l3yueHue
MIpernapaToB KUBOTHOM KIETKM»
Paznen 5. Kiuerkm .
. 20 N3ydenue pacTUTENbHOM KIETKU
pacreHui noj
MHKPOCKOIOM. .
pockono 21 W3yuenne pacTUTEIbHOMN KIETKH
Hsrorosienune
MHKPONpPenaparoB u ux | 22 JaGoparopHas paGora
uiyqeHue. «ITpuroToBaeHne Mpenapara KOXKHIbI
Jyka U €ro  HU3y4eHHe  1oJ
MHUKPOCKOTIOM.
23 JlabopaTtopHas pabora «[lmazmonus u
JIETIIa3MOJIN3 B KJIETKAX KOXKHIIBI JTYKa»
24 JlaboparopHas pabora
«[IpuroroBrenue npenaparon , MIKOTH
IUIOJIOB TOMara, s10J10Ka, Kaprodens u
WX U3YUCHUE MTOJT MUKPOCKOIIOM).
25 BuyTtpenHee  cTpoeHME  JIMCTOBOWU
TJTACTUHBD)
26 JlaboparopHass pabora «BHyTpeHHee
Paznen 6. I'pubbr mu CTPOCHME JINCTA TPAJACCKAHIIAN
O0akTepumn noj
MHKPOCKOIIOM. I'pu0br.
28 ['pu6BsL
29 bakrepun
30 bakrepun
31 JlaGopatopnast pabora  «M3ydyeHue
KOpHEH  OO00OBBIX  pAacTEHMH  IMOJ
MHUKPOCKOTIOM.
32 JlabopaTopHas pabora
«MUKPOCKOTTNYECKHE TPUOBD.
33 JlaboparopHas paborta
«[IpuroroBnenue MUKpOTpernapara
OpPOXKEH M H3y4YEeHUE €ro ImoJ
MHUKPOCKOTIOM).
34

BBIpaIHHBaHHe IMJIECCHU U U3YUYCHUEC €€
o MUKPOCKOIIOM.




35

JlaGopaTopnasi pa6ota «BwIpamnimBanug
IUIECEHM W U3y4eHHE €€ 10}
MHUKPOCKOTIOM.

36 JlaboparopHas paborta
«IIpuroToBiieHME CEHHOTO  HAcCTOf,
BbIpaliiBaHue  KyJbTypbl  CeHHOH
MAJIOYKH W HU3ydeHue €€  1of
MHUKPOCKOIIOM).
Paznen 37 Kononnu MmukpoopranusmoB
KyastypanbHble 38
¢pusuosoro- Kononnu MukpoopranusmoBn
OmoxmMuvecKue
CBONCTBA
MHUKPOOPTraHU3MOB.
39 Meroabl BBIpAIIMBAHUS U WU3YYEHUS
KOJIOHMII MUKPOOPraHU3MOB
40 Meroabl BBIpAIIMBAHUS U U3YYEHUS
KOJIOHMII MUKPOOPraHU3MOB
Al JlabopaTtopHas pabota «IlutaTenbHbie
cpelbl TUTSt BBIpAIBaHUS
MUKPOOPTraHHU3MOBY
42 [IurarenpHble cpenbl Ui
BbIpaIllUBaHUsI MUKPOOPTaHU3MOB.
43 BripamyBaHue KOJIOHHI W U3Y4YEHUE
UX O]l MUKPOCKOIIOM.
a4 JlabopaTopHas paborta «BrIpamuBanue
KOJJOHUM W  H3y4Y€HHE UX 10]
MHUKPOCKOTIOM).
45 [Mouck nndopmanuu.
Pa3nen 8.
HccinenoBaresbckas 46 Towck nadopMarH
pabora.
ar [IpuroroBnenne nNUTaTEIBLHON CPEIbI
JUTSI BEIPAIIMBAHUSI MUKPOOPTaHU3MOB.
48 [IpuroroBneHue NUTATENbHOU CpEJIbI
JUTS] BBIpAIIMBAHUS MUKPOOPTaHU3MOB
49

IToceB» MUKPOOPIraHU3MOB.




50

[ToceB» MUKPOOPraHU3MOB.

o1

Nzyuenue 0aKTEepPHOJIIOTUIECKOTO
COCTOSIHUA PA3HBIX HOMeIJ_[eHI/If/’I IIKOJIBI
(KOpHUIOp, KIIacChl, CTOJIOBAsI, TyalleT U

zp.)

52

Nzyuenue 0aKTepUOJIOTHIECKOT0
COCTOSIHMSI Pa3HBIX MOMEIIEHUHN IIKOJIbI
(xopuaop, Kiacchl, CTOJIOBasi, TyaleT U

ap.)

53

Nzyuenue 0aKTEepPHOIIOTUIECKOTO
COCTOSIHHSI Pa3HBIX [TOMELICHHI IIKOJIBI
(KOpHUIOp, KIIacChl, CTOJIOBAsI, TyaJleT U

zp.)

54

Nzyuenue 0aKTEepPHOJIOTUIECKOTO
COCTOSIHUS PA3HBIX MOMEUICHUHN MIKOJIbI
(xopHuzop, KJIacchl, CTOJIOBAs, TyaleT U

zp.)

55

Odopmiienne pE3yabTaToB
HCCIIEI0BATENbCKON PabOTHI.

56

Odopmnenue Pe3yJIbTaToB
HCCIIEeIOBATEeNbCKON PabOTHI.

Paszpen 9. Iloam3a u
Bpen
MHKPOOPTraHU3MOB.

57

Odopmnenue PE3yJIbTaToB
HCCIIeI0BATENBCKOM paboThI.

58

Brnusiane gusznuecknx  pakTopoB Ha
POCT ¥ pa3BUTHE MUKPOOPTaHU3MOB

59

Bnusaue ¢gusuueckux — ¢GakTopoB Ha
POCT U pa3BUTHE MUKPOOPTaHU3MOB

60

Brnusiane xuMuueckux QakTopoB Ha

POCT U Pa3BUTUC MUKPOOPTaHN3MOB

61

Brnusiane xumuueckux (paxTopoB Ha
POCT ¥ pa3BUTHE MUKPOOPTaHU3MOB

62

Bnusinue aHTHOMOTUKOB Ha pa3BUTHE
MHUKpPOOPTaHHU3MOB.

63

JlabopaTopnas  pabora  «BnusHue
AHTUOUOTHKOB Ha pa3BuTHE
MHUKPOOPTaHU3MOB).

Paznea 10 IloaBeaenue
HUTOI0B padoThbI
KPY:KKa

64

[IpencraBnenue pe3yabTaToB pabOTHI.

65

IIpencraBnenue pe3ynbTaToB pabOTHI




66

[IpencraBnenue pe3ynbTaToB pabOTHI

67 TecroBas pabota

68 AHanu3 paboTHI.

11.Pabo4asi nporpaMMa BOCHIUTAHUS

CoBpeMEeHHBIN HAllMOHAJIBHBIA BOCHUTATENbHBIA UAEA] — 3TO BBICOKOHPABCTBEHHBIN,
TBOPYECKUH, KOMIIETEHTHBIN TpakaanuH Poccun, npuHuMaronmii cyas0y OtedecTBa Kak CBOIO
JIMYHYIO, OCO3HAIOIINI OTBETCTBEHHOCTh 3a HACTOsIIEe U Oyaylliee CBOel cTpaHbl, yKOPEHEHHBIN
B JYXOBHBIX U KYJbTYPHBIX TPaJULUAX MHOIOHAIMOHAILHOIO Hapoaa Poccuiickon denepanumu.
Hcxons U3 3TOro BOCHUTATENIBHOIO MJi€alla, a TakKe€ OCHOBBIBASICh Ha 0a30BBIX I HAILEro
o0IIecTBa EHHOCTSAX (TaKMX KakK CeMbsl, TPy, OTEYECTBO, MPUPOAA, MHp, 3HAHUSA, KYJIbTYpa,
3/I0pOBbE, YEJIOBEK) o0Ias yenv e6ocnumanus B 0011€00pa30BaTENbHON OpraHu3alul —
JMYHOCTHOE PA3BUTHUE IIKOIbHUKOB.

ITporpamma «Mup 1o MUKPOCKOIIOM) ITO3BOJISIET CO3aTh OJIaronpHsTHBIE YCIOBHS AJIs
pa3BUTHS COLMAIBHO 3HAYUMBIX OTHOIIEHUMN IIKOJIBHUKOB, U, MPEXKJIE BCETr0, LIEHHOCTHBIX
OTHOLLUEHUN:

- K TpyAy KaKk OCHOBHOMY CHOCOOY JOCTHKEHHS >KH3HEHHOTO OJarormoyydusi 4eloBeKa,
3aJI0Ty €ro YCHELIHOro Npo(eCCHOHAIBHOIO CaMOOIPE/IENIEeHUsI U OIIYIIEHUS YBEPEHHOCTH B
3aBTpALIHEM JHE;

- K NIpUpOAE KaK MCTOYHUKY >KM3HM Ha 3eMJjie, OCHOBE CaMOIo €€ CYyIIEeCTBOBaHUS,
HY)KJAIOLIeHcsl B 3alllUTE U IOCTOSIHHOM BHUMAHUM CO CTOPOHBI YEJI0BEKA;

- K MUPY Kak TIJIaBHOMY HPUHIUITY YEIOBEYECKOTO OOILISKUTHS, YCIOBUIO KPENKOH

IpykObl, HaJa)XUBaHMUsI OTHOIIEHUH C KOJUleramMHM 1o paboTe B OyAyLIEM U CO3JAaHUS
OJaronpUsATHOrO MUKPOKJIMMATa B CBOCH COOCTBEHHOW CEMbE;

- K 3HaHMAM KaK MHTEIUIEKTYyaJbHOMY pecypcy, obecneunBaromeMy Oy/ayiiee denoBeka,
KaK pe3yJbTaTy KPOIOTIMBOI0, HO YBJIEKATEILHOTO Y4eOHOTO Tpy/a.




12.Cniucox uCcoJib30BaAHHOM JINTEPATYPHI
e bunac A.B., Mam P.JI. Huxumos A.W.u ap. bruonorndyeckuii 3KCriepuMeHT B
mkode. [Ipocsenienne .190-c.
e Kys3nenoBa H.M. JlaGoparopHbie paboTel 10 Kypcy oOmiel Ouosoruu. Jlumerk-
2006. 26-c.
MyJabTHMeIMiHAS OJEePKKA Kypca
1. buonorus. Pacrenus. bakrepuun. ['pubsl. JInmaiinuku. 6 kinacc. O6pa3oBaTelbHBIA KOM-
mieke, (3NeKTpoHHoe yueoHoe u3aanue), ®upma «1 Cy», U3narensckuii nieHTp «BeHTana-
I'pad», 2007

HNuTepHeT-pecypenbl
1. http://school-collection.edu.ru/) . «Enunas xomexuus L{uppossix OOpa3zoBaTebHBIX

Pecypco»

2. http://www.fcior.edu.ru/

3. www.bio.lseptember.ru — razera «buonorus»

4. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

5. www.km.ru/education - y4eOHbIe MaTepHaibl U CIOBapH Ha caite «Kupumn u
Medoauii»

S

http://video.edu-lib.net — yue6ubIie GpuabMbI
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