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Iloacnumenvuaa 3anucka

IIporpamma «MakpoMup» sIBiIsI€TCS IPOrPaMMON €CTECTBEHHOHAYYHOU HAIIPaBICHHOCTH.
JanHasnporpamMMa npeaycMarpuBaeT oJiuH roj ooydyenus. [Iporpamma « MakpoMupy,
[Tporpamma coOTHOCHTCS C 0230BBIM IIKOJIBHBIM KypCOM OHOJIOTHH, YTIITyOJIsist 3HAHUS 110
BOIIPOCaM MPaKTUUECKOM,1a00paTOPHOI, HCClIeI0BaHUM, IKCIIEpUMEHTAIbHON (hopMamu
00y4eHHUsl, CTUMYJIMPYIOIIMMHUIKOJIOTHYECKYIO0 aKTUBHOCTD IIKOJIbHUKOB. Ha 3aHATHUSIX MOKHO
HOBTOPUTH U YIITyOUTh 3HAHMS IO ONPEAEICHHBIM pa3jienaM OMOJIOTHH, a TaKXKe COPMHUPOBATH
NPaKTUYECKHE HAaBBIKA PAOOTHI CO CBETOBBIM U IIU(PPOBBIM MUKPOCKOIIOM U Pa3BUTh
UCCIIEI0BATEIbCKUE YMEHUS 00yUarOIIUXCSl.

MHUKpPOCKOTII — YAUBUTENBHBIN PpuO0op. OH — KaK BOJIIEOHOE OKHO, YepPe3 KOTOPOE MOKHO
3aryIiHYTh B 3araJl0OYHbIIl MUKpOMUP. DTO OJOOHO CBOETO po/ia MyTEIIECTBHIO B TapalIeIbHbIH
MUP,KOTOPBII HAXOAUTCS 3/1€Ch, HEMOJIANIEKY, HO CKPBIT OT OOJIBIIIMHCTBA JIFOACH.

Tot, KTO paboTaeT ¢ MUKPOCKOIIOM, B KaKOW-TO Mepe HaUMHAET OIYyIaTh ceOsl (M HEpeIKo
BOCIIPUHUMAETCS OKPY>KaIOIMMHU ) YEJIOBEKOM 0CO0O0T0 KpyTa «IIOCBALEHHBIX» B JESITEIBHOCTD,
OJM3KYI0 K Hayke. MOXKHO CKa3aTh, YTO AJIs OAPOCTKA 3TO — NEPBbIM ONBIT padoThHI,
MaKCHUMaJIbHOMIPHOIMKEHHON K HAyYHBIM HCCIIEIOBAHUSAM, BO3MOKHOCTD OLTYTUTH CE0sI
«HACTOSIIIIMM» YUEHBIM,UCCIIE0BATEIEM, OTKPBIBAIOIIMM TaliHbl HEBUAUMOro Mupa. Bee aTo
MIOKA3bIBACT MOTEHIM AN YYEOHOM AESITEIbHOCTH OJIPOCTKOB C MUKPOCKOIIOM, U, IIPEXKIE BCETO,
B OTHOLICHUU (POPMHUPOBAHUS UX HAYYHOTO MUPOBO33peHHst. HecMoTps Ha TO, 4TO BOIPOCHI
po(OpUEHTALIUU HE SBJIIOTCS TJIABHOU LIEBIO IAHHON IPOrpaMMbl, pa3HooOpazHas
JeSITeIbHOCTb, 3aAIUIAHUPOBAHHAS HA 3aHATUSAX, BO3MOXKHO, IOMOKET FOHBIM OHOJI0raM
OTIPENIeIUTHCS C BEIOOPOM CBOEH OyayIiel mpodeccuu.

N3yueHne MUKPOCKOIMMYECKUX OPTaHU3MOB HEBO3MOXHO 0€3 MUKPOCKOIa, a padoTa ¢ HUM
BCET/la BbI3bIBAE€T OCOOBIN HHTEpEC, 0cOOEHHO pabdoTta ¢ HOBbIMU VKT TexHomorusmu
(unpoBBIM MUKpOCKONIOM). biaronaps ncnonb30BaHUIO JaHHBIX TEXHOJIOTUH ydaluecs UMEIT
BO3MOYKHOCTh HE TOJBKO HAOII01aTh OOBEKTHI )KUBOW MPUPOIBI, HO U 3aIICHIBATh BUICO,
HaOJI01aTh LIMKJIBI Pa3BUTHS, O KOTOPBIE ONMCaHbl B yueOHuUKe. MccnenoBanne )XUBbIX 00bEKTOB
HAa 3aHATUAX, TOCTAHOBKA C HUMH OIBITOB aKTUBU3UPYIOT I03HABATEIbHYIO JIEATEIBHOCTh
LIKOJIbHUKOB, Pa3BUBAIOT IPAKTUYECKUE YMEHMS,

YTy OJIsIOT CBSA3b TEOPUU C MPAKTUKOM.

[Tporpamma asnpecoBana yuamumcs 11-16 ner. YcnoBus Habopa netel B 00beJMHEHUE:
NPUHUMAIOTCS BCE XKEJAlolue, Te, KTO MPOSIBISIET UHTEPEC K AIKCIIEPUMEHTaIbHONW OMOJIOTHH,
MHTEPECYETCS NCCIIEI0BATENBCKON ACSTEIBHOCTBIO, HE 3aBUCHMO OT BO3PAcTa ¥ I€HAECPHBIX
MIPU3HAKOB.

Ob11ee konuyecTBO yueOHBIX YacoB B - 34 yaca B roJi, 1o 1 yacy B HeJelto

NeTen:

HEJIb: [ToBbimenue 3¢ppeKTUBHOCTH 00yUEHUS yUaIMXCsl €CTECTBEHHOHAYUYHBIM

peIMeTaM uyepe3 TBOPUECKYIO, TPOCKTHYIO U MPAKTHUECKYIO JAESITEbHOCTD, a TAKXKE
paciImpeHre Kpyro3opa 0 MeJap4alllinX MPeACTaBUTENAX KUBOTO MUPA B IIPOLIECCE BHIMOIHEHUS
TEOPETUKO-3KCIIEPUMEHTAJIbHBIX 3a/IaHUH.

OO6pa3zoBarenbHas A€ATEIbHOCTh IPOrPaMMBbl HallpaBJIeHa Ha:

] opmupoBaHHe U pa3BUTHE TBOPUECKUX CIIOCOOHOCTEHN 00yUarommxcs;

(1 hopmupoBaHHE KyJIbTYpHI 3A0POBOr0 U 6€301acHOr0 00pas3a KU3HHU;

[] obecrieyeHne JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS 00yYaIOIINXCS;

[] BBIABIICHHE, Pa3BUTHE U MOJACPIKKY TATAHTIUBBIX 00YYAIOLINXCS, a TAKXKE JIULI,

MPOSIBUBILIKX BBIJAIOLINECS CIIOCOOHOCTH;

[] pa3BuTHE MPO(ECCHOHANTBHON OpUEHTALMU 00YYaOLIIXCS;

] bopmupoBaHue 00111el KyJIbTypbl 00yYarOLUINXCs;



Paznen 1. BeoaHoe 3ausitue. (1 yac.)

Kpartkoe u3noxxenue nydaeMoro Kypca B oo0beanHeHun. Opranuszamnus padodero Mecra.
[TpaBuna noBeneHMst Ha 3aHATUAX. TeXHUKA O€30IIACHOCTU C UHCTPYMEHTaMH.

Pazjnen 2. OT Mukpockona 10 MukpoouoJioruu (4 4).

HcTtopus OTKpBITUS MUKPOCKOIIA. Y YEeHbIEe UCCIIE0BATENN, BHECIINE BKJIAJ B U3yUCHHE
MuKpoopranuzmoB. @paniysckuii mukpooduodor Jlyu ITacrep (1822 — 1895r), Hemeuxuit
YYEHBIN

Pobept Kox (1843 — 1910r) 0cHOBOITOJIOKHUKH COBPEMEHHON MUKpOOHoorui. OCHOBHBIE
HalpaBJIEHUs] COBPEMEHHON MUKPOONOJIOTUH: TeHETUYECKask U KJIIETOYHAsl HHXKEHEpHUs,
MCII0JIb30BaHNE MUKPOOPraHU3MOB U IPOTYKTOB UX JKU3HENEATEIBHOCTH B IPOMBIIIEHHOCTH,
CEJIbCKOM XO03sICTBE M MEAMLIMHE, 00bIYa HEPTH U METAIJIOB, OYMCTKA BOJ, TI0YB, BO3AyXa OT
3arpsi3HUTENEN, OIEpKAaHUE U COXPAHEHHUE ITIOUBEHHOT'O TUIOA0POAUS. Y CTPOHCTBO
MHUKpPOCKOIIa UlpaBuia paboTel ¢ HUM. [IpaBuiia oOparenus ¢ 1abopaTOpHbBIM 000PYAOBAaHHEM.
[TpakTuyeckoe 3aHsATHE «YCTPONWCTBO CBETOBOTO MUKPOCKOIA U MPABUIIa PAOOTHI C HUMY.
Paznea 3. [IpuroroBiienne MuKponpenapartos (3 4).

[TpaBuiia IpUroTOBIEHUSI MUKPOIIPENIapaToB

[Tpaktuueckas pabdora:IIpurorosnenue Mukpormpenaparos «Koxuna myka»

[Tpaktuyeckas padora: IlpuroroBnenne MukponpenapaToB «Koxwuia TomaTa»

[Tpaktuyeckas pabora Ilpuroronenue mukponpenapara «Kierku sioaoukay

Pasnen 4. bakrepun (44)

VYcnoBust xu3Hu Oaktepuil. @opma u cTpoeHre GaKkTepualIbHBIX KJIETOK. BHemHue u
BHYTpeHHHUE CTPYKTYyphL. [loBenenne Oakrepuii. CriocoOsl muTanus. Pactipocrpanenue u
3HaueHue Oaktepuid. Ponb 6akTepuii B Onocdepe: 6akTepruy THUCHUS — MUHEPATA3AIUs
OpraHMYECKUX BEIIECTB; OaKTepUH MOYBEHHbIE — IOUBOOOpa30BaHue; OAKTEPUU
a30T(UKcHUpYyIoLIe — 000TralleHre MOYBbI a30TOM; IHaHOOAKTepHH. 3HaueHue OakTepuil B
YKU3HU YEJIOBEKA - [T0JIOKUTEIbHAS POJIb B XO35IIICTBEHHON

NeSITeIbHOCTH: MOJIOYHOKHCIIbIE, OaKkTepuu OpOKEHUs; OTpULIATeNIbHAsl — THUEHHUE IIPOyKTOB
MUTaHMsI, TaTOr€HHbIe OaKTEpUU BO30YIUTENN OOJIe3HEN Y YeNTOBEKA, )KUBOTHBIX M PACTEHH.
Mertonbl 60pb0bI ¢ 6akTepusimu. [lactepusanus, crepunnsanus, 1e3uHEKIus.

[TpakTrueckas pabota . «bakrepuu 3yOHOro HaneTa»

[TpakTuyeckas pabora . «bakTepuu kapTo(eabHON MaT0dKu»

[TpakTrueckas pabota . «bakTepun CEHHOMN MaTOUKI»

Pasnean 5. IliecHeBbie rpuobI (4 1)

['pu6bI mpeacTaBUTENN 0COO0T0 HApCTBa KUBOM MpupoAbl. [Ipu3naku rpudos. Knaccuduxanms
rpu60B. OcoOEHHOCTH MJIECHEBBIX TPHOOB. 3HaUEHHE TUIECHEBBIX I'puOOB. JIpoxoku. CtpoeHue u
POIb APOKKEN

B )KM3HU YEJIOBEKA.

[TpakTrueckas padbota . «MyKkop».

[Tpaktuyeckas pabora «IleHMIMII).

[TpakTrueckas pabota. « BnusiHue TemnepaTypsl Ha pOCT IJIECHEBBIX U IPOACGKEBBIX IPUOOBY

Pa3znen 6. Bonopociu (2 4)

MukpockonuuecKkrue BOJAOPOCIIH — IPyINa HU3MKUX pacTeHui. O THOKIETOUHBIE,
MHOTOKJIETOYHbIE 1 KOJIOHUAJIbHBIE BOJAOPOCIH. OCOOEHHOCTH CTPOEHUS U KUZHEAEATEIIbHOCTH.
3HaueHUe BOJOPOCIIEH B IPUPOJIE U J)KU3HH YEIIOBEKA.

[TpaxTiueckas pabota . «/3ydyeHne oTHOKIETOYHBIX BOJOPOCIEI» MO TOTOBBIM
MUKpOIIpenaparam mnpermnaparam

Paznen 7. Jlumainuku (2 4).

JInmaitHuku — cumbuoTHYeckre opranu3Mel. CTpoeHue numaiiHukoB. Kiaccuduxanus
cioepuina. OcOOEHHOCTH pa3MHOKEHHUsI. 3HAYCHUE U POJIH JINIAWHUKOB B TIPUPOJIC.
JInmaifHUKY KaKOMOUHIMKATOPBI OKPYKAIOLIECH CpeIbl.

Paznen 8. OnqHokJ1eTOYHbIE ;KUBOTHBIE (34)



Knaccugukanus oqHOKIETOUHBIX NPeICTaBUTENEH apCTBa )KUBOTHBIX. OCOOEHHOCTH CTPOCHHUS
U JKU3HEAeATeNbHOCTH npocTeimux. CriocoOs! nepensmxenus. Pazapaxkumocts. [IpocTeiimme
OJITHOKJIETOYHBIE )KUBOTHBIEC — OOMTATEIN BOJHON Cpefibl, BO30YIUTEIH 3a00J€BaHUN YeTI0BEKa U
AKUBOTHBIX. [IpocTeiiine — CHMOMOHTBI.

[TpakTuyeckas pabora. «M3yueHue npocTelnx» no roToBBIM MUKpOIIpenaparam rnpenaparam
[Tpaktuyeckas padora . «/3yueHre npoCcTeHINX OAHOKIETOUYHBIX OPTaHU3MOB B CEHHOM
HAacCTOEe».

Paznen 9. 300m1aHKTOH M (PUTOIVIAHKTOH akBapuyma (1 4).

[TpakTuyeckas padora. « MUKpOMHp aKBapuymar»

[TpakTrueckast pabota «300MJIAHKTOH U (PUTOIUIAHKTOH aKBapHyMa

Paznen 10. Yienucronorue (44)

MUuKpOCKONUYECKHE TOMAIIHUE KIIEIIH. 3HAYEHUE 3TUX OPraHU3MOB JIJIsl )KU3HU YEJIOBEKa.
[TayTHHHBIIKIICI, IIUTOBKA, ISl — Mapa3uThl pacTeHU. Mepbl 00pHOBI ¢

BPEAUTEISIMU U 3alUTa PACTCHUM.

[TpakTuyeckas padora «l3ydeHue BHEIIHETO CTPOCHUS TN

[TpakTuueckas pabota . «/3ydyeHne BHEIIHETO CTPOCHUS JIAIOK HACEKOMBIX)
[TpakTuyeckas padora «M3ydeHne BHEITHETO CTPOCHUSI POTOBOTO arlapaTa HaCEKOMBIX)
[TpakTuueckas pabota «l3ydeHne BHEITHETO CTPOCHHUS KPBUIBIIIEK HACEKOMBIX)

Pazgen Ne 11. BereraTuBHbIe Opranbl pacteHuii (44)

Buner u crpoenne nucteeB pacrenuii. CtpoeHue nBeTka. Bumbl v ctpoeHue ceMsiH pacTeHusl.
CrniocoOsI pacpocTpaHeHusi. Bupl, TUIIBI U CTpOEHUE KOPHS pacTeHuil. Buabl u crpoeHue
cTe0JIst pacTEeHUH.

[TpakTrueckas. «/3ydyeHne BHEIIHETO U BHYTPEHHETO CTPOCHHUSI TUCTHEB PACTCHUIN
Crtpoenue 1BeTka

[TpakTrueckas pabota . «VI3yueHue BHEIIHETO U BHYTPEHHETO CTPOCHUSI LIBETKA»
[TpakTudeckas padora . «/I3yuyeHrne BHEIIHETO U BHYTPEHHETO CTPOSHUS CEMSTHY
[TpakTrueckas pabota . «l3ydyeHre BHENIHETO U BHYTPEHHET0 CTPOSHHS KOPHEH pacTeHHID)
Bunb! u ctpoenue crelist pacTeHUM

[TpakTudeckas pabota . «/3ydyeHre BHENIHETO U BHYTPEHHETO CTPOCHHS cTe0siel pacTeHui»
Pasznen Ne 12. [loaroroBka MuHH-NIpoeKToOB (14).

[ToaroroBka mpoekTa 1o uccienyemoi Teme. KoncynsrupoBanue.

Paznen 13. 3ammura Mmunu-npoexkToB (1 )

Ilnanupyemovie pesynomamot:

Jluunocmmuuie:

[} ®opMupOBaTh HAYYHOE MUPOBO33PEHUE U KYJIBTYpy UHTEIUIEKTYaIbHOTO TPYAQ;

[] Pa3BUBaTh CTOMKUI HHTEPEC K OMOJIOTUH, OMOTIOTHYECKOMY SKCIIEPUMEHTY;

[} ®opMupOBaTh KOMMYHHUKAaTUBHYIO KYJIBTYpY, TEPIUMOCTb K 4y’KOMY MHEHHIO, YMEHHIO
paboTaTh B rpyIie;

Memanpeomemnmvie:

[} ®opMupoBaTh HaBBIKM HAIMCAHUS MUCbMEHHBIX paboT: COOOIEHUH, T0KIa/I0B,
UCCIIEIOBATEIbCKUX U MPOEKTHBIX paboT;

[] Pa3BuTHE YMEHUS BUAETH, UYyBCTBOBATh, IOHUMATh, IIPOSBIISASL CAMOCTOSITENILHOCTh U
TBOPUYECKYIO

AKTHUBHOCTA;

[] BocnuThIBaTh aKKypaTHOCTh, YyBCTBO CAMOKOHTPOJIS, B3AUMOIIOMOIIIH.
ObpaszosamenvHule (npeomemuvie):

[1 YryOuth 3HaHHS O ¢ UCTOpUEH pa3BUTHSI MUKPOOHOJIOTUH;

CnocoOcTBOBaTh U3yUEHHUIO CTPOCHHS Ha KJIETOYHOM YPOBHE IPECTaBUTENEH pa3InyHbIX



1IapCTB: OaKTEepUi, PACTCHH, )KUBOTHBIX U TPHOOB;

[} ®opMHUPOBATH YMEHHUE 110 U3TOTOBJICHUIO KYJIBTYP OJHOKIETOUYHBIX OPIaHU3MOB.
[ dopmMHupOBaTh MPAKTUUECKHE HABBIKK PA0OTHI CO CBETOBBIM M IIU(PPOBHIM MHUKPOCKOIIOM,
1a00paTOPHBIM 000PYI0BaHUEM

[ToypouHoe mmaHnpoBaHue

Nor/it

HasBanue temnl

Bcero
4acoB

KonmuectBo yacos

TeopeT | 1aboparo
WYECKU | pHBIC
e

DNEeKTpOHHBIE
nudpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

BrogHoe 3aHsaTHE

1

Hcropus oTkpsITHA
MHUKPOCKOIIA. YYECHBIE
UCCIIEI0BATEIN

OcCHOBHBIE HaNpaBJICHUS
COBPEMEHHOM
MHUKPOOHOJIOTUH

VYeTpoiicTBO MUKPOCKOTIA U
npaBuia

pabotsl ¢ HUM. [IpaBuia
oOpartieHus ¢
1a00paTOPHBIM
00opyoBaHUEM.
IIpakTHueckoe 3aHsATHE .
«YCTpONCTBO

CBETOBOI'0 MUKPOCKOIIA U
npaBuia paboTh

C HUM»

[IpakTHueckoe 3aHsTHE
«YCTpONCTBO

CBETOBOIO
MHUKpOCKOTa,IU(POBOTrO U
npaBuiia paboThl




C HUMMN»

[IpaBuia npuUroToBICHUS
MUKpOIIPENapaToB.
[TpakTuueckas pabora:.
IIpurorosnenue
Mukpornpenapara «Koxunna
JTyKay

ITpakTnyeckas pabora
IIpurorosnenue
Mukponpenapara «Koxunna
TOMaTa

ITpakTuueckas padota Ne 5.
IIpurorosnenue
Mukpornpenapara «Kierku
s0J109Ka

YcioBus )Ku3Hu OakTepuil.
dopma u

CTpoeHue OaKTepUanbHbIX
KIIETOK.

BHemnue u BHyTpeHHUE

CTPYKTYpBHI.

10

[TpakTnyeckas pabora
«bakTtepun
3yOHOro HajeTa»

11

[TpakTuyeckas pabora .
«bakrepun
KapToQesbHON NaIOUKN

12

IIpaxTrueckas
paborta«bakTepun
CEHHOH NaJIOYKI»

13

I'puOBbI mpeacTaBuTENN
0co0oro 1apcTaa

*KuBOU npuposl. [Ipusnaku
rpu0oB.

Knaccudukanus
rpuboB.Ipoxoku

14

[TpakTrueckas pabora
«Myxop».

15

[IpakTnueckas pabora
«Ilenununmy

16

[TpakTrueckas padota
«Bnusguue
TEeMITepaTyphl Ha pOCT
IUIECHEBBIX U
JIPOKIKEBBIX TPHOOBY

17

Oco6eHHOCTH CTPOEHUS U
KU3HEACITEIPHOCTH. 3HAUCHHE
BOJIOPOCIIEH
B IIPUPOJIE U JKU3HHU YETOBEKA.




18

[IpakTuyeckas pabora
«3yuenue

OJTHOKJIETOYHBIX BOJIOPOCTICID
10 TOTOBBIM
MHUKpOIpenaparam rnpenaparam

19

JInnmaiiauky —
CUMOHMOTHYECKHUE
opranu3msbl. CTpoeHue
JIMIIAaHHUKOB.
Knaccudukanus cioesuia.

20

Oco0EHHOCTH Pa3MHOKEHHS.
3HadeHUE U

POJIb JTUIIAHHUKOB B MPUPO/IC.
JInmaiunku

KaK OMOWHIUKATOPBI
OKPYXaIOIIEH CPebL.

21

Knaccudukanms
OJTHOKJICTOYHBIX
npeJcTaBUuTeNel apcTBa
KUBOTHBIX.

Oco0eHHOCTH CTPOCHUS U
KU3ZHEICATCIIBHOCTH
MPOCTEUIIHNX.

CriocoObI epeIBUKECHUSI.

22

[TpakTnyeckas pabora
«3y4yenune

MPOCTEUIINX» IO TOTOBBIM
MUKpoIIpenaparam npenaparam

23

[TpakTnueckas pabota
«3y4yenune

MPOCTEHIINX OJHOKJIETOUHBIX
OpPraHHU3MOB B

CCHHOM HAaCTOE.

24

[TpakTuyeckas pabora .
«Muxpomup
AkBapuyMa,300IJIaHKTOH U
(GUTONIIAHKTOH»

25

[TpakTuueckas padoTa.
«3yuenune
BHEILIHETO CTPOCHUS TIIH)

26

[TpakTideckas pabota
«3yuenune

BHEILIHETO CTPOECHUS JIAOK
HACEKOMBIX»

27-
28

[TpakTuyeckas padora.
«3yuenune

BHEIIIHETO CTPOEHHS POTOBOTO
ammapara

HACEKOMBIX»

[TpakTrueckas pabota .




«3y4yenune
BHEIIHETO CTPOCHUS
KPBUIBIIIEK HACEKOMBIX)»

29

[TpakTrueckas pabota
«3yyenune

BHEILIHETO U BHYTPEHHETO
CTPOEHHUS JINCTHEB
pacTeHUn»

30

[IpakTuyeckas pabora
«3yuenue

BHEIIIHET0 ¥ BHYTPEHHETO
CTPOCHHUS IIBETKA»

31

[TpakTuyeckas padora.
«3yuenue

BHEIIIHETO ¥ BHYTPEHHETO
CTPOCHHUS CEMSIHY

32

[IpakTuyeckas padora.
«3yuenue

BHEIIHETO U BHYTPEHHET O
CTPOEHUS KOpHEN
pacTeHUun»

34

[ToaroroBka mpoekTa 1o
HCCIIElyEMOM TEME.
3almuTa NpoeKToB




