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1. KomIuieke 0CHOBHBIX XapaKTePHCTHK JONMOJTHUTEILHOH 00111e00pa3oBaTeIbHOM —
o0mepa3BuBaIe NPOrpaMMbl

1.1 IlosicHuTeILHASA 3aMIUCKA

JlononuurenbHas o01ieobpazoBaTesbHas MporpaMMa — JOMOJHUTEIbHAS 0011Iepa3BUBAOIIAs
nporpamMmma «Mup Moja MHUKPOCKONOM» (fajiee - mporpamma) paspaboTaHa Ha OCHOBE HOPMATHB-
HBIX JOKYMEHTOB, TAKUX KaK:

1. ®denepanbHbiil 3aKk0H 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazo-
BaHuu B Poccuiickoii ®enepanuu» (¢ u3M. u jgom., Beryn. B cuiy ¢ 01.09.2020) — URL:
http://www.consultant.ru/document/cons_doc_LAW 140174 (nata obpaimenus: 10.04.2020).

2. [Tactiopt HanMoHaIBHOTO MpoekTa «O0pazoBaHue» (YTBEP)KIACHA MPE3UTTYMOM
Cogera nipu IIpe3unente P® no crparernueckoMy pa3BUTHIO U HALIMOHAIBHBIM IIPOEKTaM, IIPOTO-
KOJI oT 24.12.2018 N 16) — URL.: /
http://do.sev.gov.ru/images/document/Pasport_naciona_proekta Jbrazovanie_compressed.pdf (ma-
ta oopamienus:10.04.2021).

4, ['ocynapctBennas mporpamma Poccuiickoit @enepanuu «Pa3Butue oOpa3oBaHUs»
(yrBepxkaena IlocranoBnenuem IlpaButensctBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021)
«O0 yTBepXIEeHUH rocynapcTBeHHON mporpaMmel Poccuiickoit @enepanuu «Pa3sutie oOpa3oBa-
ausi» — URL: http: //www.consultant.ru document cons_doc_LAW _ 286474 (mata oOpaiicHus:
10.04.2021).

S. [Ipodeccuonanbusiii cranaapt «llenaror (megarorudeckas ACSITEIBHOCTD B JIOIIKO-
JHHOM, HAdaJbHOM OOIIEM, OCHOBHOM OOIeM, cpeaHeM oOimeM o0pa3oBaHUM), (BOCIIHTATEIb,
yuutenb)» (pen. ot 16. 06. 2019 r.) (IIpuka3 MunucTepcTBa TpyAa U colluaibHOU 3amuThl PO ot
18 oxTs16pst 2013r. Ne 544H, ¢ n3MEeHEeHUAMHU, BHECEHHBIMU MTPUKa30M MUHHCTEpPCTBA TPYya U COII-
3amuTel PO ot 25 nexabps 2014 r. Ne 11158 u ot 5 asrycra 2016 r. Ne 422n) — URL:
//http://mpodecrannaprnenarora.pd (aara oopamenus: 10. 04. 2021).

6. [Ipodeccuonanbupiii cranaapt «llegaror qOMOTHUTEIHFHOTO 0Opa30BaHUS JIETEH U
B3pocibix» (IIpuka3 MunucrepcrBa Tpyaa u counanbHol 3amiutel PO ot 5 mas 2018 r. N 298u
«O06 yTBepxaeHUH npodeccuoHanbHOro cranaapra «llemaror qomnonHUTEILHOrO 0Opa30BaHUs Jie-
TeH " B3POCIIBIX)) — URL: /Inttps://profstandart.rosmintrud.ru/obshchiy-
informatsionnyyblok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-
standartov/index.php?ELEMENT ID=48583 (nata obpamienus: 10. 04. 2021).

7. ®denepanbHbIil rocy1apCTBEHHBIN 00pa3oBaTeNbHbIM CTaHAApPT OCHOBHOI'O OOILEro
oOpa3zoBaHus (yTBepkKIAEH Npuka3oM MuHucrepcrBa oOpa3oBanus 1 Hayku Poccuiickoit denepa-
uu ot 17 nexabps 2010 r. N 1897) (pen. 21. 12. 2020) — URL: https://fgos.ru (nara obpatenus:
10. 04. 2021).

8. @denepalibHbIIl TOCYIAapCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT CPEIHEro OOIIero
oOpa3zoBanus (yTBepKIEH nMpuKkazoM MuHucTepcTBa oOpazoBaHusa U Hayku Poccuiickoii @enepa-
1 ot 17 mast 2012 1. N 413) (pen.11. 12. 2020) — URL: https://fgos.ru (nara obpamenus:10. 04.
2021).

9. MeTtoanueckie peKOMEHJAlUH 110 CO3JaHUI0 U (YHKIIMOHUPOBAHUIO JAETCKUX TEX-
HomapkoB «KBaHTOpuym» Ha 0a3e 001e00pa30BaTENbHBIX OpraHU3auid (YTBEPKICHBI pactopsi-
*KeHneM MuHuctepcTBa nmpocsereHust Poccuiickoit deneparuu ot 12 suaBaps 2021 r. N P-4) —
URL.: http://www.consultant.ru/document/cons_doc_LAW_374695/ (mata obpareHus:
10.04.2021).

OnHUM U3 MPUOPUTETHBIX HANpPaBIEHUIN pa3BUTHsI 00YHAIOIIMXCS SIBISIETCA Pa3BUTHE HAYY-
HO-WHHOBAIIMOHHOH cepsl. [Iporpamma «Mup moa MUKPOCKOTIOM» pealin3yeTcsl B paMKax pado-



ThI IIKOJIBHOTO JIETCKOTO TeXHomapka «KBaHTOpuyM» | IpeanoiaraeT padboTy yJamuxcs B 1abo-
paropuu 1o 6HOI0ruu, 060PyIOBAaHHON HOBEUIIMM IIU(PPOBBIM 000PYIOBAaHHEM M MPOTPAMMHBIM
obecrnieueHneM, Kak, HalpuMep, COBPEMEHHAss MUKPOCKOITUYECKasi TEXHUKA (COBPEMEHHBIC H(PPO-
BBIC M CBETOBBIC MUKPOCKOIBI, HOYTOYKH CO CIEIUATM3UPOBAHHBIMU MPOTPAMMAMHM JIJISi BBIBOJA
HM300pakKeHHsT Ha dKpaH U ero oOpaborkoii). Takum oOpa3oM, aHHAs Mporpamma CIoCOOCTBYET
NONJEP)KKE  ydyallMxcs  T'MMHA3UHM,  OPHUEHTUPOBAHHBIX  HA  MPHUKIAJHYI0  HAay4YHO-
HCCJIEI0BATENbCKYIO paboTy B chepe OHoIoruu.

YpoBeHb Ci10:KHOCTH TIporpamMmbl «Mup 1ol MUKPOCKOIIOM» 0a30BbIil, TO €CTh OHA peaju-
3yeTcs U yqammxces 6-9-X KIaccoB, KOTOPBIE YK€ 3HAKOMEBI 10 YPOKaM OHOJIOTHH C MHPOM XKH-
BBIX OpraHu3MoB. J[aHHas MporpaMMa 3aKperuiseT MOTHUBAIMIO K WM3YYCHHIO OMOJIOTHH 3a CUET
MPAKTUYECKHUX 3aHSATUH C UCIIOJIb30BaHUEM TU(POBBIX TAOOPATOPHIA.

HanpagBiieHHOCTH TPOrPaMMbI — €CTECTBEHHOHAYTHASL.

Cpenu OTJIMYHUTENbHBIX 0c00eHHOCTel naHHOM [IporpaMmbl MOKHO Ha3BaTh CIECAYIONIME:
OXBAaTbhIBaeT OOJBIION KPYr €CTECTBEHHOHAYYHBIX HCCIIEIOBAaHUI U BBIXOAMUT JAJEKO 3a paMKU
yueOHOI MPOrpaMMBbI 110 OMOIOTHH.

TakuM 00pa3oM, HOBH3HA M AKTYAJIbHOCTb IIPOrPAMMBI 3aKJII0YAETCA B COYETAHUU PA3TINU-
HBIX (hOpM pabOThI, HAMIPABJICHHBIX HA JOMOJHEHUE U YriayOieHne OMOJIOro-3KOJOTUYECKUX 3Ha-
HUH, C ONIOPOH HA MPAKTUIECKYIO JIEATSIBHOCTh M C YIETOM PETHOHAIBHBIX, B TOM YHCIIE IKOJIOT U-
YeCcKuX, oco0eHHocTed. TeM caMbIM mporpaMma CTHMYJIHPYET Pa3BUTHE UHTEIDICKTYaIbHOTO I10-
TEHIIMAaJIa JHILEs.

Anpecatr mporpammsl: [IporpamMMa opueHTHpOBaHA Ha ydamuxcs 6-9 KiaccoB, KOTOPBIM
WHTEPECHO MPAKTUYECKOe MPUMEHEHHE 3HAaHUW C MOMOIIbI0 HU(poBbIX Jabopatopuii. Habop B
00BbeIMHEHNE OCYIIECTBIISAETCS Ha OCHOBAHUM MHCHbMEHHOTO 3asIBICHUS POJIUTENS (3aKOHHOIO
MPEJICTABUTENISA) yYalerocs, He JOCTUTIIEro Bo3pacTa 14 et uiu Ha OCHOBAaHUU JTUYHOTO 3asiBie-
HUS y4alerocs, JOCTUTIIEro Bo3pacrta 14 ner.

Cpoxk ocBoenusi nporpamMmbl: 1 rog oOydenus. O0beM mporpamMmsl - 68 aKaJeMHUYECKUX Ya-
coB. OHa BKITIOYAET TEOPETUUCCKUE U MPAKTUICCKUEC 3aHATHS.

®opma 00yueHHsI — OUHasl.

®opma opraHu3zauum 00pa3oBaTeJHLHOIO NMpolecca: apHasi U WHAWBUIyalIbHAS.

Buasbl 3ausTHii: pacckas, 6ecena, quckyccusi, pabota ¢ OMOJOTHYECKON TUTEpaTypoi, BOC-
MPOU3BEICHNE TOTYYSHHBIX 3HAHWM BO BPeMs BBICTYIUICHHIA, IPOCMOTP BHE0-, KHHO(UIHMOB,
KOMIIBIOTEPHBIX MPE3EHTAINI, OMOTOTHYECKUX KOJIEKIIHA, TIaKaToB, MOJIENIel U MaKeTOB.

Pexxum 3aHsTHI: YUaliyecss IMEIOT OJTHO 3aHSTHE B HEEII0; MPOJIOKUTENBHOCTh 3aHATUS
— JBa aKaJIieMHYeCKUX 4aca ¢ 10-MHUHYTHBIM TIEPEPHIBOM MEXIYy HUMHU. J[TUTEIHHOCTH OJHOTO
aKaJeMHIecKoro gaca cocrapisieT 40 MUHYT, 9T0 cooTBeTcTBYeT TpeboBanmsm CII. 2.4.3648-20
«CaHUTAPHO-ITUICMHOIOTHUECKHAE TPEOOBAHUS K OPTaHU3AIMSIM BOCIIUTAHUS U OOYYCHHUS, OTIbI-
Xa ¥ 03JIOPOBIICHUSI IETEH M MOJIOIEKI.

1.2. Hean u 3a1a4n

[eans nmporpaMmbl: TPUOOIICHUE YYAIIUXCS K MPHUKIAAHOW HAayIHO-HCCIIEI0BATEIbCKOM
pabote B chepe Onosoruu.
[TporpaMma HampaBiieHa Ha pellleHue CIEAYIONUX 3a1a4:
OO6pa3zoBaTenbHBIC:
® C[I0COOCTBOBATh (POPMHUPOBAHUIO IMPEICTABICHUM O MpUHIMIAX (PYHKIHOHUPOBAHUS MHK-
POCKoOIIa 1 00 OCHOBHBIX MCTOAax MHUKPOCKOIIMPOBAHUS,
¢ hopmupoBaTH HABBIKK PAOOTHI C MUKPOCKOIIOM M MUKPOTIpeNiapaTaMu;



e opMupoBaTh yMEHUsSI TPAPUIECKOTO OTOOpaKEHHUSI HAOIIOAEMOTO C MOMOIIBI0 MHUKPO-
CKoITta n300pakeHus1 Ha Oymary;,

® [IO3HAKOMUTDH y4dallluXCsl ¢ OCHOBHBIMHU IMPEACTABUTCIIAIMHU MUKpPOMHUPpA U C MUKPOCKOIINYC-
CKUM CTPOEHHEM JOCTYITHBIX JUIS UCCIIETOBAHHUS MAaKPOOOBHEKTOB;

© [I03HAKOMHTH C CHCTEMAaTUKOM HCCICAYCMBIX 00BEKTOB.

PazBuBaromue:

e (hOpMHUPOBATH MIPUEMBI, YMEHUS U HABBIKH 110 OPTAHU3AIMH TOMCKOBOW U MCCIIEI0BATEb-
CKOH JIeATeIHbHOCTH, CAMOCTOSATEIHLHOM MTO3HABATEIBHOMN IeATEIHbHOCTH, IIPOBEICHHUS OTIBITOB,

e Pa3BUBATh CAMOCTOSITEIILHOCTD MPH BEICHUN y4EOHO-TI03HABATEIILHOM IeATEIIBHOCTH;

e (hOpMHUPOBATH HABBIK Pa0OTHI CO CIPABOYHON HAYYHOM M HAYYHO-TIOMYJSPHOW JIUTEpaTy-
poii (IMouck u 0TOOP HEOOXOAUMOT'0 MaTepHraa);

e pa3BUBaTh YMEHHE O0y4YaThb CBEPCTHUKOB MOPSIKY PabOThl ¢ MUKPOCKONOM (OOBSCHSTH
0COOCHHOCTH YCTPONCTBA U MPUHIUIBI () YHKITHOHUPOBAHHUS).

Bocnurarenbhbie:

e BOCIIHTHIBATH HHTEPEC K MUPY JKUBBIX CYIIIECTB;

e BOCIIHTHIBATH OTBETCTBEHHOE OTHOIICHHE K IIOPYICHHOMY JICITY;

e Pa3BUBATh SMOIMOHAIBHYIO chepy U BOCHPHUSATHS, CIIOCOOCTBOBATH COXPAHCHUIO YYBCTBA
YIUBIICHUS, BOCXHILEHUS OTKPBIBAIOIIUMUCS TPAHIMH KPACOTHI MPHUPOABI MPH CO3EPLIAHUU MHK-
pomupa;

e BOCIIUTHIBATh MOTPEOHOCTH B MO3HAHUMY;

e BOCIIUTHIBATH YBAXKUTEIHHOE OTHOIIEHUE K 00BEKTaM MPUPOJIBL;

e CIIOCOOCTBOBATH TOBBIIIICHUIO PEHTHUHTA TPUPOJIBI B CHCTEME IICHHOCTEH IMOAPOCTKA.

1.3. Coaepixanue nporpaMmbl
1.3.1. YueOHbIil mi1aH

Komnuectso Cpoxku npo-
®dopma O6pa3zo- P P
9acoB BEJICHUS
HaumeHnoBanue TeMbl IIPOBEICHUS BaT.
[Tpak- wiaH | ¢akT
Teopus 3aHATHUSA MPOIYKT
THKA

BBoaHoe 3ansaTHE.
enn u 3amaum, tiad paOOTHI 1 becena KOHCIEKT
IIpH peanu3aliy IporpaMMBl.

Buosiornueckass  JjabGoparto-
pHsA M IPpaBUJIAa padoThI B HEil.

O6opynoBanne  Ouosoruye- 1 becena Koncnekr
ckoil maboparopuu. IlpaBuna pado-
Tl U Th nipu pabote B 1abopaTopum.




MeTtoabl H3YYCHUH KHBBIX

OPraHM3MoOB.  YBeJMYHTEJbHbIE
npudopsblI.
puobop Pacckas ¢
Metonpl u3ydeHUs] OHOJIOTH- Koncmekr.
AIIeMEHTaMU
YECKUX OOBEKTOB. YBEIUUYHUTEIbHBIC Pesynbra-
. Oecenpl.
npubopbl. Mukpockon. YcTpoicTBO - THI 11/p.
MHUKpPOCKOIIa, TpaBuia paboThl C p-
HuM. OBJaJieHue METOIMKON paboThI
C MHUKPOCKOIIOM.
Kierka — cTpykrypHasi eqm-
HHIIA }KMBOT'0 OPraHU3MA. Koncnexr.
Pacckas ¢
Knerka: crpoenue, cocras, Odopwm-
. AIIeMEHTaMU
cBoiicTBa. Mukponpenapatsl. MeTo- JIeHHe pe-
Oecenpl.
JIbl TIPUTOTOBJICHUS U U3YYCHHE TIpe- 7/ 3yJbTaTOB
MapaToB <OKUBas KIETKa», «PUKCHU- p- a/p.
POBaHHBIN IIpenapar.
CpaBHHUTe/IbHASI XapaKTepHu-
P .,p P Koncrmekr.
CTHKA KJIETOK pacTeHMii, rpudoB, Pacckas ¢
. Pesynbrar
’KMBOTHBIX U OakTepuii. Xapakrep- 3JIeMEHTaMU o
odopmute-
HbIE OCOOCHHOCTH KJIETOK pPa3HbIX oecensl. IT\p P
HUS T\p.
[[ApCTB.
Knerku pacreHuii mox MUK-
pockonom. U3roroBjieHne MHKPO- Kon-
Pacckas ¢
NpenapaTroB M UX U3y4eHHe. CIIEKT.
. 3JIeMEHTaMU
Nzyuenue pacTUTEIbHOU 5 Odopm-
ece/Ibl.
kietku. [lpuroToBnenune mnpemapara 7/ JIEHUE pe-
KOXKULBI JIyKa, MSKOTh IUIOAOB TO- P 3yJbTaTOB
Mmara, s10510Ka, KapTodens u ux usy- a/p.
YEeHHUE 01 MUKPOCKOIIOM.
®Dusunonorus KJaerok. Typ-
P Kon-
rop M Mmjia3MoJIu3.
. Pacckas ¢ CIIEKT.
Hukao3. M3yueHnue sBiIeHUN
anemenTamu | Odopm-
Typropa W IUIa3MoJM3a B KIETKaX
- Oecenpl. JICHUE pe-
KOXYpHI Jiyka. MI3yduenue ctpoeHus u
YPRLIVE . e P Ip\p 3yJIbTATOB
0COOCHHOCTEH (PU3MONIOTUN KIIETKH \
. np\p.
3J10JIeU KaHAJICKOM. PP
Kon-
Tkanu pacrenuii. 3ydeHue Pacckas ¢ CIIEKT.
OCOOEHHOCTEHl  CTPOEHHs  TKaHel anemeHnTamu | Odopm-
pacTeHU# C y4eToM aHATOMHUH U (HH- oecenpl. JICHUE pe-
3UOJIOTUHU Ip\p 3yJIbTaTOB

p\p.




Koun-

TkaHM :KUBOTHBIX . [13ydeHne Pacckas ¢ CIIEKT.
O0COOEHHOCTEHN CTPOEHUS TKAHEU JKU- anemerTamu | Odopm-
BOTHBIX C y4€TOM aHATOMUU U (u- Oecepl. JIeHHe pe-
3UOJIOTHH Ip\p 3yJlbTaTOB

p\p.

Kon-
HUrpa-

CIIEKT.

Pasmuoxenune. OcobeHHOCTH paccieno- O

. OopM-
pPa3MHOXKEHUSl PACTEHUM U KUBOT- BaHUeE. P
JIEHUE pe-
HbIX. [To0BBIE KIETKH [TpakTuue- P
3y/lbTaTOB
cKkas pabota
p\p.
. Koncmexr.
Ipocreiimme sKHBOTHBIE. Pacckas ¢ 0
OpM-
W3ydyeHue CcTpoeHUs U >KHU3HEIes- AIIeMEHTaMU P
JIEHHE pe-
TEIbHOCTU 3BIJICHBI, aMeObl, UHQY- Oecelpl. P
3y/lbTaTOB
30puu TY(QEIbKH Ip\p
p\p.

I'pudbl u Oaxkrepum 1oA
MHKPOCKOIOM.

I'pubbl 1 Oaktepun. Mukpo-
ckonuueckue rpudbl. I[Ipurorosie- Pacckas ¢ Koncnexr.
HUE MHUKpoIpenapara ApOoXoKked u anementamu | Odopm-
U3YYEHHE €ro IO0JI MHUKPOCKOIIOM. Oecelpl. JIEeHHE pe-
BolpamuBanue miaeceHu U U3y4eHue J/p. 3y/lbTaTOB
ee 1moja MukpockomnoM. IIpurorosie- a/p.

HUE CEHHOI'O HACTOSI, BBIPALMBAHUE
KynbTypbl CEeHHOM Nallouku M H3Y-
YyeHue e€ 1ol MUKPOCKOIIOM.

KyJabsTypanbHbie u ¢pusuoso-
ro-0moxumMmu4ecKue CBOMCTBA
MHMKPOOPTraHU3MOB.

poop Jlekuus ¢ Koncrekr.
KonoHun MUKpOOpPraHU3MOB.
anemenTamu | Odopm-
MeTtoap! BBIpAIIMBAHUS U H3YYCHUS
. Oecenpl. JICHUE pe-
KOJIOHUM MUKpoopranusmoB. [lura-
Jp. 3y/lbTaTOB
TelbHBIE CpeNbl AJ BBIPAIIUBAHUS f
a/p.

MHKPOOPTaHHU3MOB. BBIpaIJ_II/IBaHI/Ie
KOJIOHHH U HU3YUCHUC UX IO MUKPO-
CKOIIOM.




HccnenoBarenbckas padora.

Pabora c
[Touck wunpopmarmu. Ilpuro-
. WHTEPHETOM
TOBJICHHE NHUTATEIBHOW CpEeIbl s Odopm-
U JIUTEpary-
BBIPAIIMBAHUSI ~ MHUKPOOPTaHH3MOB. . JICHUE U
Ol TIO TI0-
«[ToceB» mukpoopranuzMoB. M3yde- 3 P npe/CTaB-
UCKY WH-
HUE OaKTEePHOJIIOTUYECKOTO COCTOS- Y JICHUE pe-
. dbopmaruu.
HUS Pa3HBIX TIOMEIICHUH IIKOJIBI 3yJIbTAaTOB
Uccnenosa-
(KopuaOp, KIACcChl, CTOJIOBAs, TyaJeT paboTHL.
TeIbCKast
u gap.) Odopmienue pe3ynbTaToB 5
. abora.
UCCIIEI0OBATEIbCKON PAOOTHI. P
IMosan3a U Bpea MHUKpoOOpra-
HH3MOB.
Pacckas ¢ Koncrnexkr.
Biusiaue Qu3nueckux M Xu-
anemeHTamu | OdopMm-
MHUYECKUX (aKTOPOB HA POCT M pa3-
2 2 Oecenpl. JICHUE pe-
BUTHE MUKpPOOPTaHM3MOB. BimsHue
I1/p. 3yJlbTaTOB
AHTUOMOTUKOB HA Pa3BUTHE MHUKPO- y
/p.
OpPTaHW3MOB. P
Pesynbra-
ITonBenenne WTOrOB peasn-
[Ipencras- | TBI pabo-
3allM| MporpamMmmsl (4 ). .
JICHHUE pe- Thl. OTUéT
[IpencraBinenue pe3yabTaTOB 2 2
3yJIbTAaTOB 0 Tpojie-
paboThl. AHaJIU3 PabOTHI. .
paboTHI. JTAaHHOM
pabore.
Bcero: 68 yacon 28 40

1.3.2. Conep:xxanue yueOHOro mjiaHa

BBoanoe 3ansitue (1 4).

[enu u 3agaun, miad padOTh IPU pean3aliy IPOrpaMMBl.

buosioruyeckas saboparopusi 1 npasujia paéorsl B Heil (1 4).
O6opynoBanue 6mosornueckoi nadoparopun. [lpasuna padotsl u Th npu padote B nabopa-

TOPHH.

Metoabl n3y4eHHs ’KUBbIX OPraHU3MOB. Y BeJINYHTE/IbHbIC IPUOOpPHI (4 4).

MeTtoapl HU3YUCHUA OHOJIOTUYECKUX OOBCKTOB. YBEIMYHTCIbHEIC HpI/I60pH. MI/IKPOCKOH.
yCTpOfICTBO MUKPOCKOIIa, ITpaBUJia pa6OTBI C HHUM. OBJ'IaI[CHI/Ie METOINKOM paGOTBI C MHUKPOCKO-

IIOM.

Kiierka — cTpyKTYpHasi eIMHMIA ;KUBOI0 OpraHusma (4 4).

Kietka: crpoenue, coctas, cBoiicTBa. Mukpormnpenaparsl. MeTobl IPUTOTOBIEHUS U U3yde-

HUE TIPENapaToB «KUBask KJIETKa», «PUKCHPOBAHHBIN TIperapary.

CpaBHUTe/IbHAS XapaKTePUCTHKA KJETOK pPacTeHuil, rpudoB, :KUBOTHBIX U OaKTepHii.

(6)

XapakTepHble 0COOEHHOCTH KIIETOK Pa3HbBIX APCTB.
Kuerkn pacrenmii mog Mmukpockonom. MU3rorosjieHue MUKpONpenapaToB U MX H3yde-

Hue (4 4).




N3yuenue pacturenbHOU KieTKU. [Ipurorosinenue npenapara KOXKUILbI JIyKa, MIKOTh IUIOJ0B
TOMaTa, s10J10Ka, KapTo(dess U UX U3y4YeHHE 0] MUKPOCKOIIOM.

®uznosorus kierok. Typrop n miazmonuns. lukmnos. (4 1)

N3yuyenue sBIeHU Typropa M INIa3MoJIM3a B KJIETKaxX KOXKyphl JiyKa. M3ydeHnue crpoenus u
0co0eHHOCTeH (PHU3MOIIOTUH KIIETKHU 3J10J1eH KaHaCKOH.

Tkanu pacreHuid. (4 4)

N3yueHne ocobeHHOCTEl CTpOeHMsI TKaHel pacTeHUl ¢ y4eTOM aHaTOMUU U (PU3HOJIOTUU

TkaHM ;KUBOTHBIX. (4 yaca)

N3yuenne ocobeHHOCTEel CTpOSHHsI TKaHEeH JKUBOTHBIX C YYETOM aHAaTOMUU U (PU3HOIOTUH

Pa3mHuoxenue. (3 yaca)

Oco0eHHOCTH pa3MHOKEHUSI PACTEHUH U )KUBOTHBIX. [l0s10BbIE KilETKH

IIpocreiimme :xkuBOTHBIE (4 1)

N3yueHne CTpoeHUs U )KU3HEAEATEIbHOCTHU 3BIJIEHBI, aMeObl, THPY30puH Ty(pelbKU

I'pubsb1 1 6akTepun moa MUKpockonom (6 4).

I'puObl n Gaktepuu. Mukpockonuyeckue rpuOsl. IIpuroroBnenue Mukporpenapara JIpox-
KEH ¥ U3ydeHHE €ro Noj MUKPOCKOIOM. BhIpaluBaHue IIECEHU U U3Yy4YEHHE €€ 0] MUKPOCKO-
noMm. IIpurorosienne CEeHHOro HAcTOs, BHIPALIUBAHUE KyIbTYpbl CEHHON MAJIOUKU U U3y4EHUE €€
101 MUKPOCKOIIOM.

KyabTypanbHbie 1 ¢pU3H0J10r0-0M0XMMHYeCKHE CBOHCTBA MUKPOOPraHu3MoB (4 4).

Kononuu muxpoopranuzMoB. MeTo bl BBIPALMBAHUS U U3YYEHUSI KOJJIOHUH MUKPOOpPTaHU3-
MoB. [TuTaTenbHble cpeapl AJis BhIpAIlMBAHUS MUKPOOPraHUW3MOB. BripaiinBanue KoJIOHUH U U3y-
YEHHE UX 110J MUKPOCKOIIOM.

HUccaenoBarenbckas padora (8 4).

ITouck nnpopmauuu. [IpuroroBnenue nuTaTenabHON cpelbl A BhIPALIMBAHUS MUKPOOpra-
HU3MOB. «IloceB» MuUKpoopranuzMoB. M3yueHne 6akTeproIOorn4eckoro COCTOSIHUS Pa3HbIX MOMe-
HIEHUH TMMHAa3uM (KOpUIO0p, KJIAcChl, CTOJIOBas, TyajeT u 1p.). MccrnenoBarensckue paboThl B co-
OTBETCTBUHU C NPeIOKEHHBIMU TeMaMu. OdopMiieHHE pe3ysIbTaTOB UCCIEA0BaTENbCKON PabOTHI.

ITosib3a U Bpeg MUKPOOPraHu3MoB. (4 4).

BnusHue Qusnmueckux M XMMHUYECKHX (DAKTOPOB Ha POCT U Pa3BUTHUE MHUKPOOPTraHU3MOB.
BausiHue aHTHOMOTHKOB Ha pa3BUTHE MUKPOOPTaHU3MOB.

IToaBeneHne UTOroB peajM3anuu NpPorpamMmsl (4 4).

[TpencraBieHne pe3ynbTaToB paboThl. AHAIN3 pabOTHI.

1.4. IInanupyemMble pe3y/JbTaTbl 0CBOCHHS NIPOrPAMMBbI

Jlns nocTHKEeHUsI TOCTAaBIEHHOW 1IeNU TUIAHUPYETCsl JOCTUKEHHE JTMYHOCTHBIX, METanpe/-
METHBIX U MPEJAMETHBIX PE3yIbTaTOB
JInunocTHbIE:
* (hopMupoBaHue NMPo(HecCHOHAIBHOTO CaMOONPEAETICHHs, 3HAKOMCTBO C MUPOM NpOodeccHit,
CBSI3aHHBIX ¢ IPUMEHEHHEM IU(POBBIX TabopaTopuil B 061acT 6UOIOTHH;
* (hopMupoBaHre yMeHUs paboTaTh B KOMAH/IE;
pa3BUTHE BHHUMATEIbHOCTH, HACTOMYMBOCTH, ILEJIEYCTPEMIICHHOCTH, YMEHHUS IPEO0JIEBATh
TPYJHOCTHU
IIpeamerHsle:
* (popmupoBaHuE MOHATHUS O HU(POBBIX TAOOPATOPUSIX B 00JIaCTU OMOJIOTUY;



* (hopMupoBaHKE OCHOBHBIX NMPUEMOM HCIHOJIB30BaHUS HU(POBBIX JTabopaTopuil B obracTu
ouonoruu.
MeTanpeameTHble:

* OCBOEHHE CIIOCOOOB perIeHus MPoOJIeM TBOPUECKOTO XapaKTepa B )KU3HEHHBIX CUTYaIHAX;

* (hopMupoBaHNE YMEHMH CTaBUTh 1€Jb, CO3JaBaTb TBOpYECKHE palbOThl, IJIAHHUPOBAHUSA
JOCTH>KEHUS 3TOM 11eIU, CO3/aHus BCIIOMOTaTeIbHbIX ICKU30B B IIpoliecce paboThl;

* UCIOJIb30BAHNE CPEACTB MHPOPMALMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJIOTUH U pe-
IIEHUs] KOMMYHHUKATUBHBIX, I03HABAaTEIbHBIX U TBOPUYECKHX 3a7a4;

* (hopMupoBaHKE HABBIKOB aHAJIM3a U CAaMOAHAN3a;

* (hopMupoBaHKE YMEHHs apTyMEHTHPOBATH CBOIO TOUKY 3pEHHs Ha BBHIOOp CIIOCOOOB perire-
HUS IIOCTABJICHHOU 3a4a4U.

2. KoMIuiekc OpraHnu3anuoHHO-NeJaroru4ecKux ycJaoBuil
2.1. YcioBus peaju3anuy NporpamMmMmbl
MatepuanbHo- TeXHHYECKOe oDecneyeHne:
e yueOHBII kabuHeT (J1Taboparopus 1o OUOIOTUNn),
e CTYJIbs, COOTBETCTBYIOIIKE IO pa3Mepy BO3pacTy ydamuxcs - 15 mryk,
e CTEJUIAXKHU JUIsl KHUT U 000py10BaHus,
e Smart nocka — 1 mryka,
e MYJIbTUMEIUIHBINA IpoeKkTop — 1 mTyKa,
e MOV — 1 mryka,
e HOYTOYKH — 15 mITyK,
e 1 poBbIe MUKPOCKOIBI — 10 mTyK,
e MUKpOCKoOIbI-10 mTyK,
e MUKpOTIpEnaparsl,
e TIPEIMETHBIC U TIOKPOBHBIC CTEKIIA
o Pexomenaanuu mo nmpoBeACHUIO Ja00paTOPHBIX paboT:
O3HaKOMJIEHHE C YCTPOMCTBOM MUKPOCKOIIA U OBJIaJICHUE TPUEMAMH I10JIb30BAHMUS;
N3ydeHune cTpoeHus: paCTUTENBHON M )KUBOTHOW KJIETKH I1OJT MUKPOCKOIIOM;
CtpoeHue 6akTepraIbHBIX KIETOK;
CrpoeHue miecHeBoro rpuda Mykopa;
CrtpoeHue apoxkent;
W3ydeHne KIeTOK CIU3UCTON 000I0YKY OJIOCTH PTa YeNIOBEKa U JIp.

ook wnhE

HNudopmanuonHoe odbecrneyeHue

- JUJAKTUYECKHe Marepuainbl (METOIMYECKHE TIOCOOMsS, WIpbI, IJIAKaThl, CXEMBbI
wuocTpau, W T.4.) Ha kaxnoe 3aHsATHE MOATOTOBIEHA MYJIbTHUMEIUNHAs Mpe3eHTalNs,
MOKa3pIBaloOUasl IUIAaH [paKTHYeCKOM WM jJabopaTopHOd  paloThl, MPEICTABIAIOMINN
TEOpPETUYECKH MaTepuan 10 JaHHOM TeMe, a Takke HeOONbIIOW pa3zen, MOCBAIICHHBIN
aKTyaJIu3ally U 3aKpEIUICHUIO 3HAHUI

2.2. UudopMmannoHHO-MeTOAMYECKOE 00ecIIeYeHue

Meromuueckre peKOMEHIaluy TSl IPOBEICHHs T1a00paTopHBIX padoT no ouonoruu Releon,
Relab.



2.3. MeToabI H TEXHOJIOTHH 00y4eHHUsI U BOCIIUTAHUS

CnoBecHO-WILTIOCTPAaTUBHBIE METOJBI: pacckas, Oecena, AUCKYCCHs, JOKIan. PenpomykTus-
HBIC MCTOAbI: BOCIHPOU3BCACHUC IMOJTYYCHHBIX 3HAaHUM BO BpeMA BBICTYHJ'IGHI/II;'I. YacTtuyuHO-
IIOMCKOBBIE METO/bI (IIPU CHCTEMATH3aLUHU KOJUIEKIIMOHHOTO MaTepuaia) paboTa ¢ OnoJI0ru4ecKoi
autepatypoil. MccnenoBatenbckue METobl (IIpU paboTe ¢ MUKPOCKOIIOM, HPOBEICHUE 3KCIIEPH-
MEHTa, BBITIOJIHEHHE UCCIICIOBAHUS U MUHH-TIPOEKTA), BHINOJHEHNE MHTEPAKTUBHBIX 3aJaHui, pa-
0oTa Ha cMapT-gocKe. HarmsgHocTh: mpocMOTp BHAEO-, KMHO-, CIANA(UIBMOB, KOMIIBIOTEPHBIX
npe3eHTanuii, OMOJIOTHYECKUX KOJJICKINH, TUIaKaToB, Moaeield u MakeToB. [lis peanusannu mpo-
rpaMMBbl TIPUMEHSIETCSI HCCIIEI0BATENbCKAs TEXHOJIOTHUS, TPOOIEMHOr0 O0Y4YEeHHUsI M METO]] MPOCK-
TOB. B ocHOBe 3THX neaarorut4ycCKux TEXHOJOTHH JICKUT CHCTGMHO-I[C?ITCJIBHOCTHBII;'I I1oaxona, Ko-
TOpBIN 00ecTeYnBaeT KaUeCTBEHHOE (POPMUPOBAHUE €CTECTBEHHOHAYYHON KapTUHBI MUPA.

2.4. ®opMBbI KOHTPOJISA, IPOMEKYTOYHOM aTTeCTAlUN
KoHTposb ypoBHS MOCTHXEHUH IUIAHHUPYEMBIX IPEAMETHBIX Pe3yJIbTaTOB OCyIIecTBIseTcs 4 pas3a B TOA.
KoHTponb TeopeTHuecKHX 3HAHUH OCYIIECTBIsIETCS B (DOpME TECTUPOBAHUS, YPOBEHb IPAKTUUECKHX YMEHUIt
OIIpeIesIsIeTCs Yepe3 BhIIIOIHEHHE IPAKTHYECKUX U JJa00PaTOPHBIX PadoT.

[Ipeamer Dopmsbl Xapakrepuctuka | Ilokasarenn Kpurepun Bun
OLICHUBAHUS u OLICHOYHBIX OLICHUBAHMsI | OLICHMBAHUS | aTTEeCTAlUuU
METO/IbI OI1e- MaTepuaioB
HUBaHUs
BrisiBienue Tectupona- JlaGopaTopHas u | Teoperuue- [Toapo6HO TeKy11as
ypoBHs op- | HME, NPaKTU- | TeCTOBas paboTa | CKUMl U pak- | KpPUTEPUU
MUPOBaHUS yeckoe 3aza- | Nel mo Teme | THUECKMil Ma- | IpeacTaBiie-
paKTHie- HUE «Metonpl  u3y- Tepuan HBI B KOH-
CKHX HaBBbI- YeHHUs]  JKUBBIX TPOJIBHBIX
KOB, yCBOE- OpPraHU3MOB. (mpumnoxe-
HUE Teope- YBenuuurens- Hue No2)
TUYECKUX Hble PUOOPBI»
3HaHUM.
Beiasnenne | Tectuposa- Jlaboparopuass u | Teoperuue- [TonpoOHo TEeKyIas
ypoBHsI pop- | HME, TPaKTHU- | TeCTOBass paboTa | CKUU U IpakK- KpUTEPUHU
MUPOBaHUS yeckoe 3ama- | Ne2 1mo TeMe | THYECKHM Ma- | MpeicTaBJe-
IIPaKTHYe- HUeE «Kierka - cTpyk- TepHal HBI B KOH-
CKHX HaBBbI- TypHasi €IWHHLA TPOJIBHBIX
KOB, yCBO€- KHUBOTO» (mpuitosxe-
HUE Teope- Hue Ne2)
TUYECKUX
3HAHWM.
BeisiBienne | Tectuposa- JlaGoparopuass u | Teoperuue- [TonpoOuo TEeKyIas
ypoBHs op- | HME, NPAKTU- | TeCTOBas paboTa | CKUH U Ipak- | KPUTEPHUU
MUPOBaHUs geckoe 3ama- | Ne3 mo TeMe | TMUECKM Ma- | IpeACTaBile-
IIpaKTH4e- HUE «'pubsr u OGak- TepHuan HBI B KOH-
CKHX HaBBbI- TEPUHU TIOJ MHK- TPOJIBbHBIX
KOB, yCBO€- POCKOIIOM» (mpuitosxe-
HUE Teope- Hue No2)




THUYCCKUX

3HAHUM.
BrisiBrienue Tectuposa- JlaGoparopHas u TeopeTnue- [MoxpobHO TEKYILIAst
ypoBHS Gop- | HUE, mpakTu- | TeCTOBaAA pabora | ckuii n Mpax- KpUTEpUU
MUpOBAaHHMs | 4yecKoe 3ajla- Ned4 mo Teme THYECKHUIi Ma- | IpejicTaBJie-
IpaKkTHye- HUE «KymeTypanbHeLe Tepuanl HbI B KOH-
u (pu3uKo-
CKHMX HaBbI- T — TPOJIBHBIX
KOB, yCBOC- CBOMCTBAa MUKPO- (mputoKe-
HHE Teope- OpraHHU3MOB» Hue Ne2)
TUYECKHUX
3HAHUM.
[IpoBepka Onpoc, Ha- | [IpakTuueckas TeopeTunue- [Togpo6uo | IIpomexyTou-
YCBOEHUSA Oro/1eHue, pabora 1 «Tkanu | ckuii u mpak- | KpUTEpUU Hasi
Marepuaia u | mpakTuye- OpraHu3ma KH- TUYECKHUM Ma- | MpeacTaBJe-
BBISIBIICHUE CKHE 3aIaHUSI | BOTHBIX M Y€JIO- Tepuanl HBI B KOH-
po0OesioB B BEKa» TPOJIBHBIX
3HAHUAX (mpumnoxe-
YYAIIHAXCA. Hue No2)
[Iposepka Komnerorep- | [IpakTuueckas Teoperuye- [Toapo6HO Hrorosas
3HaAHUHN U | HO€ TeCcTUpoO- | paboTa U TECTO- | CKUU U Mpak- | KPUTEPHUH
MpaKkThye- BaHUE, Tpak- | Basg pabota 2 TUYECKHUM Ma- | MpeacTaBJe-
CKHX THYECKoe 3a- | «B3aumopeiict- Tepuanl HbI B KOH-
HaBBIKOB TI0 | JaHUE BHE OpraHn3Ma TPOJIBHBIX
OCBOEHUIO 4eJioBeKa ¢ naro- (mpumnoxe-
IIPOrPaMMBI. TCHHBIMU U HE- Hue Ne2)

IaTOr¢HHBIMHU
OpraHu3Mamu»




2.5. CHHCOK JIuTepaTypsbl

1. buonorus. 9 kiacc: npeanpouiIbHas MOArOTOBKA: COOPHUK MPOTPaMM JIEKTHBHBIX KypCOB/
coct. WL.II. Yepeauuuenko. — Boarorpan: Yuurens, 2006.

2. Breiconikas M.B. Tpenaxep mo oOrmieit 6uonoruu mis ydammuxcst 10-11 kmaccoB U mocTy-
MaIUIMX B BY3bl: TPEHUPOBOUHBIC 3a7auu. — Bonrorpaa: Yuurens, 2012.

3. I'pun H., Crayt V., Teitnop . buonorus.- nep. ¢ anri., 1990.

4. O6yxoB JI.K., Kupunenkoa B.H. Knerku u tkanw// Ilpodunsnas mxoma. — 2005. - Ne 1
(10). — c. 43- 46.

5. lNaBnoB N.IO., BaxueBko /I.B., MocksuueB [I.B. buonorus. [Tocobue-peneTutop ajist mo-
CTymaronmx B By3bl. — PocToB-Ha-/lony: U3natensctBo "®enukc", 1996.

6. [lmmenoB A.B. Ypoxku 6uonoruu B 9 (10) xinacce. Pazsepryroe miuanupoBanue/ Spociabiib:
Axanemus pazputus, 2001.

7. Ceprees b.®. 3anumarensHas pusnonorus. Ku. s urenus. — M.: [Ipocsemenue, 2001.

8. DnekTpoHHbIe cripaBoyHUKH: 1. bronorus 6-11 knacc. D1eKTpOHHBIC HATISITHBIC TTOCOOHUS.

9. XKypnaus! "buonorus B mkone" u "buonorus g mwkoiabHUKa".

10. I'azeta "buonorus".

2.5.3. CIMCOK JUTepaTypshl UIsl yUaluXxcs
1. I'pun H., Crayr V., Teitnop . buomnorus.- nep. ¢ auri., 1990.
2. CepreeB b.®. 3anumarensnas ¢pusnonorus. Ku. s uyrenus. — M.: [Ipocsemenne, 2001.
3. DnekTpoHHbIe cripaBoyHUKU: 1. bronorus 6-11 kinacc. DneKTpOHHBIE HATJIATHBIE TOCOOUS.
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