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1.1 MosicHuTebHAS 32l CKA

JononuurenpHas obliepa3BuBarolas nporpamma — «Mup BOKpYT Hacy (fanee - mporpamma)
pa3paboTaHa Ha OCHOBE HOPMATHBHBIX JTOKYMEHTOB, TAKUX KaK:

1. ®enepanbhblil 3akoH 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazo-
BaHuu B Poccuiickoii ®enepanuu» (¢ u3M. u jgom., Beryn. B cuiny ¢ 01.09.2020) — URL:
http://www.consultant.ru/document/cons_doc_LAW 140174 (narta obpaienus: 10.04.2020).

2. [Tactiopt HanroHanpHOTO TIpoekTa «O0pa3zoBaHue» (YTBEpIKIEHA MPE3UTUYMOM
Cogera nipu IIpe3unente PO no crparernueckoMy pa3BUTHIO U HALIMOHAJIBHBIM 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 oOpamenus:10.04.2021).

4. ['ocynapcrBennas nporpamma Poccuiickoit ®enepanun «Pa3Butie o0pazoBaHMs»
(yrBepkaeHa Ilocranosienuem [IpaButenbctBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021)
«O06 yTBep:KJIeHUU rocynapcTBeHHOM nporpammsel Poccuiickoit @enepanuu «Pa3sutne obpazoBa-
aus» — URL: http: //www.consultant.ru document cons_doc_LAW 286474 (mata oGpaiicHus:
10.04.2021).

S. [Tpodeccuonanpupiii cranmapt «llemaror (memaroruueckas AEsITENbHOCTb B JO-
HIKOJIEHOM, HauaJIbHOM 00111eM, OCHOBHOM OOIIIeM, CpeIHEM 00I1eM 00pa30BaHuN), (BOCIIUTATENb,
yuutens)» (pen. ot 16. 06. 2019 r.) (Ilpukaz MunucTepcTBa TpyAa U colaibHON 3amuThl PO ot
18 okta6psa 2013r. Ne 544H, ¢ u3MeHeHUIMHU, BHECEHHBIMU MpPHUKa30M MHHHUCTEpCTBa Tpyda U
couzamutel P® ot 25 nekabps 2014 r. Ne 111581 u ot 5 aBrycra 2016 r. Ne 422n) — URL:
//http://mpodecrannaprnenarora.pd (nara oopamenwns: 10. 04. 2021).

6. [Tpodeccuonanbupiii cTanaapt «llegaror mOMOTHUTETLHOTO 0Opa30BaHUsS NETEH U
B3pocaeix» ([Ipukaz MunmHCTEpCcTBa Tpyaa U coruanbHou 3anuTel PO ot 5 mas 2018 r. N 298n
«O0 yTBepxaeHuu npodeccuonanbHoro cranaapra «llegaror nonoaHuTeNnsHOro oOpa3zoBaHus Je-
Teil u B3POCIIBIX») — URL: /Ihttps://profstandart.rosmintrud.ru/obshchiy-
informatsionnyyblok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-
standartov/index.php?ELEMENT [D=48583 (nara oopamenus: 10. 04. 2021).



7. @DenepanbHbIi TOCyIapCTBEHHBIN 00pa3oBaTeNbHbIM CTaHIAPT OCHOBHOTO OOIIETO
oOpa3zoBanus (yTBepkKIEH mpukazoM MuHucTepcTBa o0pasoBanus u Hayku Poccuiickoit dexnepa-
ruu ot 17 nekabps 2010 r. N 1897) (pen. 21. 12. 2020) — URL: https://fgos.ru (nara obpamieHus:
10. 04. 2021).

8. @DenepalibHbIil TOCYIApPCTBEHHBIH 00pa30BaTENbHBIN CTaHAAPT CpPEJHEro OOIIero
oOpa3oBanus (yTBep>kKIAEH NprkazoM MuHuctepcTBa obpazoBanusi U Hayku Poccuiickoit ®@enepa-
uu oT 17 mas 2012 1. N 413) (pen.11. 12. 2020) — URL: https://fgos.ru (nata obpamenus:10. 04.
2021).

9. Metoanyeckie peKOMEHAAUH 110 CO3JaHUI0 U (PYHKIMOHUPOBAHUIO JIETCKUX TEX-
HomapkoB «KBanTopuym» Ha 0aze 00mEe00pa30BaTENFHBIX OpraHU3aluil (YTBEpXKIEHBI pactopsi-
eHueM MuHuctepcTBa npocsenieHus: Poccuiickoit ®enepanuu ot 12 suBaps 2021 r. N P-4) —
URL: http://www.consultant.ru/document/cons_doc LAW_ 374695/ (mara oOparmeHus:
10.04.2021).

OgHuM #3 TPUOPUTETHBIX HAMPABICHUM pa3BUTHUS SBJSIETCS Pa3BUTHE HAy4YHO-
WHHOBAIMOHHOU ceprl. [Iporpamma «Mup BOKpYyr Hac» pean3yercss B paMKax pabdoThl MIKOJb-
HOT'0 JETCKOro TexHomapka «KBaHTOpruyM» U Mpernoiaraet padoTy ydamuxcsi B 1abopaTopuu Mo
OMOJIOTUM U XUMHH, 000pYIOBAaHHOW HOBEUIIUM IU(POBBIM 00OPYIOBAHHEM H HPOrPAMMHBIM
o0ecrnieueHrneM, Kak, HalpuMep, COBPEMEHHAsi MUKPOCKOIIMYECKasi TEXHUKA (COBpPEMEHHbIE IU(pO-
BbI€ M CBETOBBIE MUKPOCKOIBI, HOYTOYKH CO CIEHUAIM3UPOBAHHBIMU MpOrpaMMaMH Ui BbIBOJA
M300paXeHMs Ha JKpaH U ero o0paboTkoif). Takum oOpazom, maHHAS MPOrpaMMa CIIOCOOCTBYET
NOJJIEPIKKE YHaLUXCsl, OPUEHTUPOBAHHBIX HA NMPUKJIAJAHYI0 Hay4YHO-HCCIIEA0BaTENbCKYIO paboTy B
chepe 6uosorum.

YpoBeHb CJI0:KHOCTH TPorpamMmbl «MUp BOKPYT HAC)» O3HAKOMHTENBHBIH, TO €CTh OHA pea-
Jau3yercs IS ydammxcs 4-5-X K1accoB, KOTOPBIE YK€ 3HAKOMBI 110 YPOKaM OKPY>KaIOIIEro Mupa ¢
MHUPOM KHBBIX OpraHU3MoB. [laHHas mporpamma 3akperuisieT MOTHBAIMIO K M3YYEHUIO OUOJIOTUH
3a CYET NMPAKTUYECKUX 3aHATUH C UCTOIb30BaHHUEM LIUPPOBBIX J1aOOpaTOPHUIL.

HanpasjieHHOCTBH TPOrpaMMBbl — €CTECTBEHHOHAYYHAsI.

Cpenu oTIMYMTEJBHBIX 0cO0eHHOocTel TaHHOM [IporpaMMbl MOKHO Ha3BaTh CIIEAYIOIIUE:
OXBAaTbhIBAeT OOJBIION KPYr €CTECTBEHHOHAYUYHBIX HCCIEIOBAaHUI M BBIXOJAUT AAJEKO 33 PaMKH
y4eOHOI porpaMMbl IO OUOJIOTUHU U OKPYIKAIOIIEMY MUDY.

TakuM 00pa3oM, HOBH3HA M AKTYAJIbHOCTb ITPOTPAaMMBI 3aKITI0YAETCS B COYETAHUH PA3TIU-
HBIX (hOpM pabOThI, HAMIPABJICHHBIX HA JTOMOJHEHHUE U YriyOjeHne OWOJIIOTro-3KOJOTUYECKUX 3Ha-
HUH, C ONIOPOM HA MPAKTUYECKYIO JEATENBHOCTh U C Y4ETOM PETHOHAIBHBIX, B TOM YHCIIE DKOJIOTU-
Yyeckux, ocobeHHocTell. TeM caMbIM mporpamma CTUMYJIHPYET Pa3BUTHUE UHTEIJIEKTYaJbHOTO I10-
TEHIMaJIa [IKOJIBI.

Cpoxk ocBoenusi nporpammbl: 1 rog oOyderusi. O0beM MporpamMMsl - 68 akageMUYECKUX Ya-
coB. OHa BKJIIOYAET TEOPETUYECKUE U MPAKTUUECKHUE 3aHATHSI.

®opma 00yueHHsI — OUHas.

@opMa opraHu3annu 00pa3oBaTeJbHOIO Mpouecca: napHas U UHAUBUyalbHas.

Buabl 3ansiTHii: pacckas, Oecena, TucKyccusi, paboTa ¢ GMOJIOTMYECKOM IUTepaTypoi, Boc-
MPOM3BEICHNE TOTYYCHHBIX 3HAHWM BO BPEMs BBICTYIUICHUN, MPOCMOTpP BHJI€0-, KHHO(UIHMOB,
KOMIBIOTEPHBIX MPE3EHTAINH, OMOTOTHYECKUX KOJUIEKIIHA, TUTAKaTOB, MOJIENIe U MaKETOB.

PexxuM 3aHsTHI: YUaliyecs UMEIOT OJTHO 3aHSATHE B HEAEIIO; MPOIOJKUTEIbHOCTD 3aHATHS
— JIBa aKaJieMUyecKux yaca ¢ 10-MHUHYTHBIM NEpEephIBOM MEXIy HUMHU. J[JTUTENbHOCTH OJHOTO
aKaJeMHIecKoro vaca coctapisier 40 MUHYT, 9TO cooTBeTcTBYeT Tpeboanusm CII. 2.4.3648-20
«CaHUTapHO-3MTHIEMHOJIOTHYECKHUE TPEOOBaHUS K OpraHU3aIsIM BOCITUTAHUS M 00YUYEHUS, OT/IbI-
Xa W 03JJOPOBJICHUS AETEH U MOJIOJIEKM.



1.2. lean u 3agaun

Leas nmporpamMmbl: NpUOOIICHUE YYalIMXCS K MPHUKIATHOW HAYYHO-HUCCIIEI0BATEIBCKON

pabote B chepe OKpyKaroIIero Mupa u OMOJIOTHH.

[Tporpamma HarmpapiieHa Ha PEIICHUE CICAYIOIINX 3a1a4:

OG6pa3zoBareibHbIC:

¢ crioco0CTBOBATH (POPMHUPOBAHUIO MPEJCTABICHUNA O MPUHLIMIAX (YHKIMOHUPOBAHUS MHK-
pockorna U 00 OCHOBHBIX METOJIaX MUKPOCKOIIMPOBAHUS;

e hopMupOBaTH HaBBIKK PaOOTHI C MUKPOCKOIIOM M MUKPOIIpEIiapaTaMH;

e hopMupoBaTh YMEHHUs TPadUUECKOr0 OTOOpPAKEHHUS HAOIFOIaeMOr0 C TOMOIIBI0 MHKpPO-
cKora u3o0paxeHus Ha Oymary;

® [03HAKOMUTH YYAIIUXCSI C OCHOBHBIMHU INPEICTABUTEISIMH MUKPOMHUPA U C MUKPOCKOIIHYE-
CKUM CTPOEHHEM JOCTYIHBIX JUIS UCCIIEAOBAHMS MaKpPOOOBEKTOB;

© [I03HAKOMHTH C CHCTEMAaTHUKOM HCCICAYCMBIX 00BEKTOB.

PazBuBaromniue:

e (OpMHPOBATH IPUEMBbI, YMEHUS U HABBIKU 10 OPraHU3AIMK TOUCKOBOW U UCCIIE0BATEIIb-
CKOH J1€ATEIbHOCTH, CAMOCTOATEIbHON I03HABATEIILHOM 1€ATENBHOCTH, IPOBEIEHUS OIIBITOB;

e Pa3BUBATh CAaMOCTOSITEILHOCTD IIPH BEIEHUN y4EOHO-TI03HABATENIbHOMN 1€ATENbHOCTH;

e (hopMHUpPOBATH HABBIK PaOOTHI CO CIPABOYHON HAyYHOW M HAYYHO-TIOMYJISPHON JIUTEpaATy-
poii (mouck u 0TO0p HEOOXOAMMOTO MaTepuana);

e pa3BHBaTh yMEHHE 00y4aTh CBEPCTHUKOB MOPAIKY PAaOOTBHI C MHKPOCKOIOM (OOBSICHSTH
0COOEHHOCTH YCTPOUCTBA U MPUHIUIBI (PYHKIIMOHUPOBAHUS).

BocnurarenpHele:

e BOCIIMUTHIBATh UHTEPEC K MUPY JKUBBIX CYILIECTB;

e BOCIIMUTHIBATh OTBETCTBEHHOE OTHOILLEHUE K IIOPYYEHHOMY JIENY;

e Pa3BUBATh SMOIMOHAIBHYIO cpepy M BOCHPUATHS, CIOCOOCTBOBATH COXPAHEHUIO UyBCTBA
YIWBIIEHUS, BOCXUILEHUS OTKPBIBAIOIIMMHUCS TPaHSIMH KpPacoTbl MPHUPOJbI MPH CO3EPLIAHUN MHK-
pomupa;

e BOCIIUTHIBATh MOTPEOHOCTH B MO3HAHUY;

e BOCIIUTHIBATh YBAKUTEIBHOE OTHOIIIEHNE K 00BEKTaM IPUPO/IbI;

e CIIOCOOCTBOBATH MOBBIIICHUIO PEUTHHIA IPUPOJIBI B CUCTEME LIEHHOCTEH MOIPOCTKA.



1.3. CoaepsxkaHue nporpaMmbl
1.3.1. YueOHblii mi1aH

KomnuectBo Cpoxku mipo-
dopma O6pa3zo-
4acoB BEJICHUS
HaumeHnoBanue TeMbl IIPOBEACHUS Bar.
ITpak- wiad | ¢akr
Teopus 3aHATUA MPOAYKT
THKa
BBoanoe 3ansitue.
Ilenu u 3amauu, miaaH padOTHI 1 becena cxema
IIPU peasin3aluy IPOrpaMMBI.
Buonornuyeckas  snadoparo-
Hsl M IPaBHJIa padoThI B Heil.
P P P MenTanb-
OGopynoBanne  Ouosoruye- 1 becena
. Has KapTa
ckori naboparopuu. IlpaBuna pabo-
Thl 1 Th ipu pabote B 1aboparopum.
MeTtoabl H3y4YeHHS] KUBBIX
OPraHu3MoB.  YBeJHYHUTeJIbHbIE
npuodopswI.
pHoop Pacckas ¢
Metonbl u3yueHuss OMOJIOTH- Pucynku.
AIIEMEHTaMU
YECKUX OOBEKTOB. YBEIUYHTEIHHBIC 2 2 Pesynbra-
. Oecepl.
npubopbl. Mukpockon. YcTpoicTBo I/ TBI TI/D.
MUKpPOCKOIIa, TMpaBuia paboThl C P
HuM. OBJajieHne MEeTOIMKON paboThI
C MHKPOCKOIIOM.
Kuaerka — crpykrypHasi enm-
HMIIA }KMBOT'0 OPraHU3Ma. Koncnexr.
Pacckas ¢
Knerka: crpoenue, cocras, Odopm-
. AIIeMEHTaMU
cBoMicTBa. Mukponpemnapartel. Meto- 2 2 5 JIEHHE pe-
ecellbl.
JIbl TIPUTOTOBJIEHUS U U3yUYEHHE TIpe- 1/ 3y/lbTaTOB
MapaTtoB <OKUBas KIETKa», «PUKCHU- P a/p.
POBaHHBIN MpenapaT».
CpaBHHUTe/IbHASI XapaKTepH-
P .,p P Koncnexr.
CTHKA KJIETOK pacTeHMii, rpudos, Pacckas ¢ p
. €3yJbTaT
’KUBOTHBIX U OakTepmii. Xapakrep- 3 3 AIIeMEHTaMU o 4
odopmite-
Hbl€ OCOOCHHOCTH KJIETOK pa3HbIX oecensl. [T\p P
HUS T\p.
LIApCTB.
Kierkn pacrenmii mox MMK-
pockonom. HU3rorosieHue MHKPO- Kon-
Pacckas ¢
NpenaparoB U UX H3yYeHHe. CIIEKT.
. AIIEMEHTaMU
N3yuenne pacTUTEIbHOU Odopm-
2 4 Oecenpl.
knetku. [lpuroroBienue npenapara 7/ JIeHHe pe-
KOXHIIBI JTyKa, MSKOTH IJIOJIOB TO- p- 3y/lbTaTOB
MaTa, si6JoKa, KapTodens U ux uzy- a/p.
YEHHE M0 MUKPOCKOIIOM.




Kou-

Du3HO0I0THA KIETOK. Pacckas ¢ CIIEKT.
W3yuyenune crpoeHuss u oco- anemertamu | Odpopm-
OcHHOCTEW  (U3HOJOTUU  KIICTKH oecenpl. JICHUE pe-
3J10/1€M KaHAJCKOM. Ip\p 3yJbTaTOB
p\p.
Kon-
Tkanu pacrenuii. I3ydenue Pacckas ¢ CIIEKT.
OCOOEHHOCTEN  CTPOEHHs  TKaHel anemertamu | Odopm-
pacTeHHii C y4eTOM aHATOMHH U (PU- Oecenpl. JICHHE pe-
3HOJIOTUU IIp\p 3yJIbTaTOB
p\p.
Kon-
TkaHu )KUBOTHBIX . M3yueHue Pacckas ¢ CIIEKT.
0COOEHHOCTEHN CTPOEHUS TKAHEU JKU- anemertamu | Odopm-
BOTHBIX C y4€TOM aHATOMHU U (u- Oecelpl. JI€HHE pe-
3HOJIOTUU Ip\p 3yJIbTaTOB
p\p.
HUrpa- Koi-
CIIEKT.
Pa3mnuo:kenne. OcobGeHHOCTH paccnezno- Oopy-
pPa3MHOXKEHUs PACTCHHH U KUBOT- BaHUE. tenue pe-
HbIX. [1o0BBIE KIIETKK IIpakTuue-
3y/lbTaTOB
cKkas pabota
p\p.
. Koncnexr.
IpocTeiimmue KHBOTHBbIE. Pacckas ¢ Oopy-
W3ydyeHne CTpOeHHUsS M >KU3HEIEed- 3JIEMEHTaMHU
TEJIbHOCTU 3BIJIEHBI, aMeObl, UHY- Oecenpl. Fiete per
3yJIbTaTOB
30pUHU TY(DEIbKH Ip\p
p\p.
I'pudbl u Oaxkrepum mnoA
MMKPOCKOIIOM.
I'puber u Oaxtepuu. Mukpo-
ckoruueckue TpuOsl. [lpurortonie- Pacckas ¢ Koncrekr.
HUE MHUKpOIIpenapara JApoioKed u anemeHTamu | Odpopm-
U3Y4YEHHE €ro IO0J MHKPOCKOIIOM. Oecenpl. JIEHHE pe-
BripamuBanue 1mieceHn U M3y4eHue J/p. 3y/lbTaTOB
ee 1oja MUKpockomnoM. [Ipurorosie- a/p.

HHUC CCHHOI'0O HACTOsA, BBIpAIIMBAHUC
KynbTypbl CeHHON Malouyku U H3Y-
4eHue €€ moJ MAKPOCKOITOM.




CpoiicTBa  MHKPOOPraHu3-
MOB.

Kosmonun MHKpOOpPraHusmos. Jlexuus ¢ Koncnexr.
Mertonbl BbIpallMBaHUS M U3Y4EHUS anemeHTamu | Odopm-
KOJIOHMH MHKpoopraHu3moB. Ilura- 2 2 oecenpl. JICHUE pe-
TEJIbHBIE Cpelbl Ul BbIpAIMBAHUS J/p. 3yJIbTaTOB
MHUKPOOpPIraHu3MoB.  BbIpamnuBanue a/p.
KOJIOHMH U M3YYEHHUE MX O]l MUKPO-

CKOTIOM.
HccnenoBarenbckas padora.
Pabota ¢
[Mouck wunpopmarmu. Ilpuro-
. UHTEPHETOM
TOBJICHHE IMTATEJILHOW Cpelbl A Odopm-
U JIUTepaTy-
BBIpAILMBAaHUSI ~ MUKPOOPTraHU3MOB. . JIeHHE U
Ol 110 1o-
«IToceB» mukpoopranuzmos. M3yue- 9 P npeacTaB-
UCKY UH-
HUEe OaKTepHOJIOTHYECKOTO COCTOS- Y JeHue pe-
. dbopmarum.
HUS Pa3HBIX TOMEIIEHHH IIKOJIBI 3yJIbTaTOB
Hccenenosa-
(xopuaop, Kacchl, CTOJIOBAs, TyaJeT paboThI.
TEJbCKast
u jap.) OdopmieHue pe3ynbTaToB 5
. abora.
HCCJIEI0BATEIbCKOM paboThI. P
ITosb3a m Bpeax MHKpoOOpra-
HHM3MOB.
Pacckas ¢ Koncnekr.
Bausinue Qusnueckux u Xu-
anemeHTamu | Odopm-
MHUYECKUX (aKTOPOB HA POCT U pa3-
2 2 Oecenpl. JICHUE pe-
BUTHE MHKpPOOPTaHW3MOB. BimsHue
I/p. 3yJIbTaTOB
AHTHOMOTUKOB Ha Pa3BUTHE MHUKPO- f
n/p.
OpPTaHU3MOB. P
Pesynbra-

IloaBenenne wuTOrOB peasu-

[Tpencras- | TBI pabo-
3a0Mu NporpamMmel (4 4). N
neHue pe- | Thl. OTUér

[IpencraBineHne pe3yabTaToOB 2 2

3yJIBTaTOB 0 mpoje-
paboTel. AHaNKU3 paboTHI. .
paboTHI. JTAaHHOM
pabore.

Bcero: 68 yacos 28 40




1.3.2. Conep:xanne y4eOHOro njiaHa

BBoanoe 3ansarue (1 49).

Llenu u 3amauu, miad paboThI TP peaTu3alMyi IPOTrpaMMBl.

Buonornyeckas nadoparopus u npaBuiia padorsl B Heil (1 4).

O6opynoBanue ouonorunueckoit tadoparopuu. Ilpasuna padotst u Th npu padote B 1abopa-
TOPUH.

Metoabl n3y4eHHs )KMBbIX OPraHU3MOB. YBeJIHYHTebHbIe IPUOOpsI (4 4).

Mertonbl u3ydeHHs OHOJIOIMUECKHMX OOBEKTOB. YBEIMUYUTENIbHbIE HPUOOPHI. MHUKpPOCKOI.
YCcTpolcTBO MUKpOCKOIA, IIpaBuiaa padboTel ¢ HUM. OBllafieHHe METOAMKON paboThl ¢ MUKPOCKO-
IIOM.

KieTrka — cTpyKTypHasi eIMHUIA )KUBOT0 Opranusma (4 4).

Kietka: crpoenue, cocras, cBoiicTBa. Mukpompenaparsl. MeToabpl IPUTOTOBICHUS U U3yYe-
HUE MPETapaToB «KUBas KIETKa», «PUKCHPOBAHHBIN MIperapaTy.

CpaBHUTe/IbHAS XaPAKTEPUCTHKA KJIETOK PacTeHuil, rpudoB, :KUBOTHBIX U OaKTepHii.
(6 1)

XapakTepHble 0COOEHHOCTHU KJIETOK Pa3HbIX LIapPCTB.

Kuaerku pacrenmii mogy Mukpockonom. M3roropienne MUKpoOnpenapaToB M MX u3y4ve-
Hue (4 4).

N3ydeHnne pacturenbHou KieTku. [Ipurorosienue npenapara KOXKUIbl JyKa, MAKOTb IIOI0B
TOMaTa, 10JI0Ka, KapTo(hemst U UX U3y4eHHE 0] MUKPOCKOIIOM.

®Du3uojorus kierok. Typrop u miaazmonn3. Hukiios. (4 1)

W3yueHue sBIEHUI Typropa u Ijia3MoiM3a B KJIETKax KOXyphl jiyka. M3ydyeHue ctpoeHus u
0coOeHHOCTEH (PU3HOIOTUH KIIETKHU 3JI0JIEH KaHAICKOH.

Tkanu pacrenuii. (4 4)

N3yueHne ocobeHHOCTEN CTpOeHHsI TKaHEel pacTeHUH ¢ y4eTOM aHaTOMUU U (PU3HOJIOTUU

Tkanu :KUBOTHBIX. (4 yaca)

N3yueHne ocobeHHOCTEl CTpOEHHs TKaHEH JKUBOTHBIX C YY€TOM aHaTOMHMHU U (PU3UOJIOTUU

Pa3mnoxenue. (3 yaca)

Oco0eHHOCTH pa3MHOKEHUSI pacTeHUH U )KUBOTHBIX. [00BbIE KileTKH

IIpocreiimme :xkuBOTHLIE (4 1)

W3ydeHue CTpoeHHs U )KU3HEEATEIIbHOCTH IBIJIEHbI, aMeObl, THPY30pUH TY(enbKu

I'pudbI 1 6akTepun noa MuKpockonom (6 4).

I'puObl u OGaxktepun. Mukpockonuueckue rpubbl. IlpuroToBieHue MHUKpompenapara
JIpOACKEH U U3yYEHHE €T0 N0Jl MUKPOCKOIIOM. BbIpaluBaHue MIeceHn U U3y4eHHUe €€ 0] MUKPO-
ckonoM. [IpuroroBiieHnEe CEHHOrO HACTOS, BhIpallMBaHUE KyJbTypbl CEHHOM MalO4YKy U N3y4eHHE
€€ 1oJ] MUKPOCKOIIOM.

KyiabtypaabHbie 1 (pU3H0JI0I0-0MOXMMHUYECKHE CBOICTBA MUKPOOPraHU3MoB (4 ).

Kononun muxpoopranuzMoB. MeTo bl BBIpALTUBAHUS M U3YYEHHS] KOJIOHUH MUKPOOpPTaHU3-
MoB. [TuTaTenbHble cpeapl A BhIpAllMBaHUS MUKPOOPTaHW3MOB. BripamnuBanue KOJIOHUN U U3Y-
YEHHE UX MOJ] MUKPOCKOIIOM.

HccaenoBaresanckas padora (8 4).

[Touck nndpopmanuu. [IpuroroBnenue nuTaTeabHON cpelbl i BBIpALMBAaHUSI MUKPOOpra-
HU3MOB. «IloceB» MUKpoopranuzMoB. M3yueHne 6akTeproIOrn4eckoro COCTOSIHUS Pa3HbIX MOMe-
IIeHUH TMMHA3uK (KOPHUIOp, KIIacchl, CTOJIOBAs, TyaleT U jp.). MccienoBarenbckue paboThl B CO-
OTBETCTBUHU C IIPeIOkKEHHBIMU TeMaMu. OdopmMiieHHE pe3yIbTaToB UCCIeA0BaTENbCKON PabOTHI.

IHonb3a 1 Bpeax MUKPOOPraHU3MoB. (4 4).



Bnusaue Qu3nueckux M XMMHUYECKHX (DaKTOPOB HA POCT U PA3BUTHE MHUKPOOPTaHHU3MOB.
Brusinue aHTHOMOTHKOB Ha Pa3BUTHUE MHUKPOOPTAHU3MOB.

IMonBeneHue NUTOTrOB peaju3aluu NporpamMmsl (4 4).

[IpencraBieHue pe3ynbTaToB padOThl. AHAIN3 pabOTHI.

1.4. Ilnanupyemble pe3yJbTaThl 0CBOEHHUS TPOrPaMMBbI

Jisi TOCTHKEHUs TTOCTABICHHOM NeNU IUIAHUPYETCS JIOCTUKCHHUE JIMYHOCTHBIX, METAIpe/i-
METHBIX ¥ MPEJMETHBIX PE3yIbTaTOB
JIu4HOCTHBIE:

* (hopMupoBaHue NMPo(HecCHOHATEHOTO CaMOOTIPEAETICHHS, 3HAKOMCTBO C MHUPOM NPOdeccHid,
CBSI3aHHBIX C IPUMEHEHHUEM ITU(PPOBBIX JabopaTtopuii B 00JacTH OHOJIOTHH;

* (hopMupoBaHKe yMeHUs paboOTaTh B KOMaH/IE,

pa3BUTHEC BHUMATEIbHOCTH, HACTOHYMBOCTH, IICJICYCTPEMIICHHOCTH, YMEHHS IPEOJ0JICBaTh
TPYAHOCTH

IIpexmeTHbIE:

* popMupoBaHUE MOHATHUS O MUPPOBBIX JTAOOPATOPHUAX B 00JIACTH OUOJIOTHH;

* (hopMupoBaHKE OCHOBHBIX MPUEMOM HCHOJIB30BaHUS MU(POBBIX JTabopaTOpHii B 00IacTu
Ouonoruu.
MertanpeameTHbie:

* OCBOCHHE CIIOCOOOB PEIICHUS ITPOOJIEM TBOPUYECKOTO XapaKTepa B KU3HEHHBIX CHTYAIIHIX;

* hopMupOBaHKE YMECHHI CTaBUTH II€Jb, CO3JaBaTh TBOpYECKHE pabOThI, TUIAHUPOBAHHUS
JOCTHDKEHUS 3TOU 1EITH, CO3/IaHuUs BCIIOMOTATeIbHBIX ICKU30B B IpoIecce padoThI;

* UCIIOJIb30BAHUE CPEJICTB MH(POPMALMOHHBIX ¥ KOMMYHUKAI[HOHHBIX TEXHOJIOTHUH ISl pe-
[IEHUS] KOMMYHUKATUBHBIX, TTO3HABATEILHBIX M TBOPUECKUX 3a7a4;

* (hopMupoBaHKE HABBIKOB aHAJIM3a U CAMOAHAIN3a;

* hopmupoBaHUEe YMEHHS apryMEHTHPOBATh CBOIO TOUYKY 3pEHHUS Ha BBEIOOP CIIOCOOOB pere-
HUS ITIOCTABJICHHOU 3a4a4u.

2. KoMnieke opraHu3anMoOHHO-NeIarorui4ecKnx yCcJI0BUi
2.1. YcaoBus peaju3anuu NporpaMMsbl

MarepuainbHO- TeXHHYECKOe o0ecrneyeHune:
e yueOHBII kKaOuHeT (1TabopaTopus 1Mo OUOIOTHUN),
e MyJIbTUMEIUIHBINA TpoekTop — 1 mrTyKa,
e HOyTOYKH — 15 mTYyK,
e I (PpoBBIE MUKPOCKOTBI — 15 mTYyK,
e MUKpOTIpEnapaThl,
e TIpEIMETHBIE U TOKPOBHBIE CTEKIIA
o PexoMeHaanuu no npoBeaeHHIo J1ab0opaTOPHBIX PadoT:
O3HakoMJIEHHE C YCTPOWCTBOM MUKPOCKOIIA U OBJIa/IeHUE MTPHUEeMaMH M0JIb30BaHUS;
W3yueHne CTpoeHUs pPaCTUTEIBHON M dKUBOTHON KJIETKU O] MUKPOCKOIIOM;
CtpoeHue 6akTepuaIbHBIX KIETOK;
CtpoeHue miecHeBOro rpudba MyKkopa;
Crpoenue apoxoKei;

o gk wbhE

W3ydeHne KIeToK CIU3UCTON 000I0YKH MOJIOCTH PTA YeJIOBEKa U JIp.



NudopmanuonHoe odbecrneyeHue

- JMIAKTUYeCKHe Marepuanbl (METOAMYECKHE IOCOOMs, WIpbl, IUIAKATBI, CXEMBI
WwuIocTpauu, U T.4.) Ha kaxnoe 3aHATHE NOArOTOBJIEHA MYJIbTUMEAMNMHAsA IpE3EHTalMs,
NOKa3bIBalOUIass IUIAH TNPAaKTUYEeCKOM wiam  jJabopaTopHOil  pa®oThl, MPEACTABISIOMINN
TEOPEeTUYECKUI Marepuan IO JaHHOM TeMe, a Takke HeOOJbIION pa3zes, MOCBSIICHHbIH
aKTyaJIM3alMH U 3aKPEIUICHUIO 3HAaHUU

2.2. MudopManmoHHO-MeTOAUYECKOE O0ecnieyeHne

MeToanueckiue peKOMEHIAIMK IS IPOBEICHHS JabopaTOpHbIX paboT mo ouosoruu Releon,
Relab.

2.3. MeToabl M TEXHOJIOTMU 00y4YeHHs M BOCTUTAHUA

CroBecHO-WILTIOCTPAaTUBHBIE METOABIL: pacckas, Oecena, TUCKyccus, NOKIan. PenpomykTus-
HBIE METOJIbI: BOCIIPOM3BE/ICHHE NOJYYCHHBIX 3HAHWW BO BpeMs BBICTYIUICHHH. YacTH4HO-
HIOMCKOBBIE METO/IBI (TP CHCTEMATH3alNU KOJUICKIIMOHHOTO MaTepuala) paboTa ¢ OMOI0rn4ecKoi
autepatypoil. MccnenoBaTenbckie METOAbl (IIpU padoTe ¢ MUKPOCKOIIOM, MPOBEJCHUE DKCIIEPH-
MEHTa, BBITIOJIHEHHE UCCIICIOBAHUS U MUHH-TIPOEKTA), BHINOJHEHNE NHTEPAKTUBHBIX 3aJaHUH, pa-
0oTa Ha cMapT-gocKe. HarmsgHocTh: mpoCcMOTp BHIEO-, KMHO-, CIANA(UIBMOB, KOMIIBIOTEPHBIX
npe3eHTauii, OMOJIOTHYECKUX KOJUICKIIMH, TUIAaKaTOB, MOJIeTield 1 MakeToB. [ peanu3anuu mnpo-
rpaMMBbl TIPUMEHSIETCSI HCCIIEI0BATENbCKAs TEXHOJIOTHUS, TPOOIEMHOT0 O0yYeHHS U METOJI TIPOCK-
TOB. B OCHOBE 3THX MEAarormyecKrX TEXHOJIOTUH JISKUT CUCTEMHO-IESTeIbHOCTHBIN TOIX0/, KO-
TOPBIN 00ECTIeYNBaET KAUeCTBEHHOE (POPMUPOBAHUE €CTECTBEHHOHAYYHON KapTHHBI MUPA.

2.4. ®opMBbI KOHTPOJIs, IPOMEKYTOYHOM aTTeCTALUHN
KoHTposb ypoBHSI TOCTHKEHUH MIAHUPYEMBIX MPEIMETHBIX Pe3yJbTaTOB OCYIIeCTBIsAeTCS 4
pa3a B roJ. KoHTpoiIb TeopeTHiecKknx 3HAHUI OCyIIecTBIsAETCS B (hopMe TeCTUPOBAHMSI, YPOBEHb
MPAKTUYECKUX YMEHUN OMpeeNsieTcsl Yepe3 BhIMOTHEHHE MPAKTUIECKUX U J1a00paTOPHBIX padoT.

[Ipeamer Dopmsbl Xapakrepuctuka | Ilokasarenu Kpurepun Bun
OLICHUBAHUS u OILICHOYHBIX OLICHMBAHMSI | OLICHMBAHUS | aTTeCTaluu
METO/IBI OI1e- MaTEpHajIoB
HUBaHUs
BelsBiieHue Tectuposa- Jlaboparopuas u | Teopernue- [onpobno TEeKyIIas
ypoBHsI pop- | HME, TPAKTHU- | TeCTOBass paboTa | CKUU U IpakK- KpUTEPUU
MUPOBAHUSA yeckoe 3ama- | Nel 1o TeMe | THYECKHMM Ma- | MpeAcTaBJe-
paKTHie- HHE «Metonpl  u3y- Tepuan HBI B KOH-
CKHX HaBBbI- YEHMs]  JKUBBIX TPOJIBHBIX
KOB, yCBOE- OpPraHU3MOB. (mpuitosxe-
HUE Teope- YBenuuurens- Hue No2)
TUYECKUX Hble TMPUOOPBI»
3HAHUM.
Brisnenne | Tectuposa- JlaGoparopnass u | Teopernue- [HonpoOuo TeKyIast
ypoBHs pop- | HME, NPAKTU- | TeCTOBas paboTa | CKUH U IIpak- | KPUTEPHUH

MHPOBAHUA YCCKOEC 3aaa- Ne 2 o TeMe | THYSCKUI Ma- npeacTraBJic-
MMpaKTU4C- HHUC «Knetka - CTPYK- TCpHal HBbI B KOH-
CKHUX HaBBI- TypHasd CIAWHHILA TPOJIBHBIX




KOB, yCBO€- KHUBOTO» (mpuosxe-
HUE Teope- Hue Ne2)
TUYECKUX
3HaHW.
BrisiBiieHue Tectuposa- Jlaboparopuass u | Teoperuue- [TonpoGHoO TEeKy1as
ypoBHs op- | HME, NPAKTU- | TeCTOBas paboTa | CKUMl U Ipak- | KPUTEPUU
MHUPOBaHUs geckoe 3ama- | Ne3 mo TeMme | TMYECKMH Ma- | IpeACTaBIIe-
IpaKTHye- HUeE «'pubsr u OGax- Tepuai HBbI B KOH-
CKHX HaBbl- TEPUM TOJ MHK- TPOJIBbHBIX
KOB, yCBOE- POCKOIIOM» (npumnoxe-
HUE Teope- Hue Ne2)
TUYECKUX
3HaHWM.
BrisiBienue Tectupona- JlaGopaTopHas u Teopetnue- [Toapo6HO TEeKy1as
ypoBHS Gop- | Hue, mpakTH- | TECTOBast padoOTa | ckwuif u IMpaK- KpUTEPUU
MHUpOBaHHs | ueckoe 3aja- | (o4 MO TeMe THYECKHUI Ma- | TIpeJICTaBJIe-
paKTHie- HUE «KymeTypanbreLe Tepua HBbI B KOH-
u (pu3ukKo-
CKUX HaBbl- T — TPOJIBHBIX
KOB, YCBOE- CBOICTBa MUKDO- (mpunosxe-
HHE Teope- OpraHU3MOB» Hue Ne2)
TUYECKUX
3HAHUU.
ITpoBepka Omnpoc, [IpakTuueckas Teopetuue- [ompobuo | Ilpomexyrou-
YCBOEHUSA Habmonenue, | pabora 1 «TkaHu | CKMU M IIpaKk- | KPUTEPUH Has
MaTepuaia U | IpaKkThye- OpraHus3Ma xu- TUYECKUH Ma- | IpeJicTaBe-
BBISIBJICHHE CKHE 3aJJaHusl | BOTHBIX U Yello- Tepuan HBbI B KOH-
npo0esoB B BEKa» TPOJIBHBIX
3HAHMAX (mpuosxe-
YUAIIUXCA. Hue Ne2)
IIposepka Komnerorep- | [Ipaktudeckas Teopernue- [onpobno Hrorosas
3HAHUU U | HOE TecTUpo- | paboTa M TeCTO- | CKHMM U IIpak- | KpPUTEpUU
paKTHie- BaHHWe, TNpak- | Bas padboTa 2 TUYECKUH Ma- | IpescTaBie-
CKHUX THYECKOe 3a- | «B3ammonen- TepHall HBI B KOH-
HaBBIKOB IIO | JIaHHE CTBUE OpraHu3Ma TPOJIBHBIX
OCBOEHUIO 4eJloBeKa ¢ 1aro- (mpuosxe-
IIPOrpaMMBI. TE€HHBIMU U HE- Hue Ne2)

IIaTOr€HHBIMH
OopraHu3Mamu»




2.5. CHHCOK JIUTepaTypsbl

1. buonorus. 9 kiacc: npeanpouiIbHas MOArOTOBKA: COOPHUK MPOTPaMM JIEKTUBHBIX KypCOB/
coct. WL.I1. Yepeauuuenko. — Boarorpan: Yuurens, 2006.

2. Beiconikas M.B. Tpenaxep mo oOmieit Ouonoruu s yqamuxcs 10-11 kiaccoB u mocrymna-
IOIIMX B BY3bl: TPEHUPOBOUYHBIC 3a7a4u. — Bosrorpan: Yuurens, 2012.

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

4. O6yxoB JI.K., Kupunenkosa B.H. Knerku u tkanwu// Ilpodunbras mkomna. — 2005. - Ne 1
(10). —c. 43- 46.

5. lNaBnoB N.I1O., BaxueBko /I.B., MocksuueB /I.B. buonorus. Ilocobue-penerutop amis mo-
CTyMaronmx B By3bl. — PoctoB-Ha-/lony: U3natensctBo "®enukc", 1996.

6. [ImmenoB A.B. Ypoxku 6uonoruu B 9 (10) xmacce. Pa3sBepHyToe mnanupoBanue/ Spociabiib:
Axanemus pazputus, 2001.

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

8. DnekTpoHHbIe cripaBoyHUKH: 1. bronorus 6-11 kimacc. D1eKTpOHHBIC HATISITHBIC TTOCOOHS.

9. XKypnaus! "buonorus B mkose" u "buosorus s mkoiabHUKa".

10. I'azeta "buonorus".

2.5.3. CIMCOK JUTepaTypshl UIsl yUaluXxcs
1. I'pun H., Crayt V., Teiinop . buonorus.- nep. ¢ anriu., 1990.
2. CepreeB b.®. 3anumarensnas ¢pusnonorus. Ku. st yrenus. — M.: [Ipocsemenne, 2001.
3. DnekTpoHHbIe cripaBoyHUKHU: 1. brosnorus 6-11 kinacc. DneKTpOHHBIE HATJIAIHBIE TOCOOUS.
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