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PABOYAS ITPOTPAMMA

10 KypCy BHEYPOUYHOH AESATEIbHOCTH
«3aHuMaTenpHast OMOJOTHS» 5 Kitace
(c ucnosib30BaHUEM IIU(PPOBOTO U aHATOTOBOT'O 00OPYAO0BAHUS
LEHTPa €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOM HalpaBlieHHOCTeN « Touka pocTa)
YpoBeHb: 0CHOBHOE 0011Iee 00pa30BaHME.
2024-2025 yueOHsblii ron

Yyurens: Ucmannosa Banentnna BacuineBHa



OO01mas xapakTepucTHKA NPOrPaMMbl

CoBpeMeHHbIN y4eOHBIN MPOIECC HAMPABIICH HE CTOJBKO Ha JIOCTUXKEHHUE PE3yJIbTATOB B 00JIACTH MPEAMETHBIX 3HAHUM, CKOJIBKO
Ha JJMYHOCTHBIN pocT pedeHka. O0yueHne 1Mo HOBBIM 00pa30BaTeIbHBIM CTaHAAPTaM MPEAYCMaTPUBACT OPTaHU3AIIHIO
BHEYPOUYHOM JIEATETbHOCTH, KOTOPasi CIOCOOCTBYET PACKPBITHIO BHYTPEHHETO MOTEHIMANA KaXX/I0I0 YUeHHUKA, pa3BUTUE U
NOAJEPKAHUE €r0 TAIAHTA.

OnHMM U3 KIIIOUEBBIX TpeOOBaHUI K OMOJIOrMYECKOMY 00pa30BaHUIO B COBPEMEHHBIX YCIOBHSIX U BaXKHEUITUM KOMIIOHEHTOB
peanuzanuu PI'OC sBuseTcs OBIaJACHUE YUAIllIUMUCS MPAKTUHYECKUMU YMEHUSAMHU U HaBBIKAMH, IPOEKTHO — UCCIIEA0BATEIBCKOM
nesitenbHOCThIO. [Iporpamma «llpakTrueckas Guosorus» HarpaBiieHa Ha (POPMUPOBaHUE y ydaluxcs 6 kiacca uHTepeca K
M3Y4YEHUIO OMOJIOTHH, PA3BUTHE MTPAKTUUYECKUX YMEHUN, IPUMEHEHHUE MOIYYSHHBIX 3HAHUHM Ha IPAKTUKE C UCIIOJIb30BAHUEM
o0opynoBaHus LleHTa ecCTeCTBEHHO-HAYYHON M TEXHOJIOTMYECKOU HampaBiieHHOCTeN « Touka pocTay, MOArOTOBKA yYaIIUXCS K
Y4aCTHIO B OJIAMIIUAJHOM JBVKECHHH.

Ha 6a3e nientpa "Touka pocta" oOecrnieunBaeTcs peanuzaius 00pa3oBaTelIbHbIX TPOrpaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKOW HAIlPaBIEHHOCTEH, pa3pa00TaHHBIX B COOTBETCTBHH C TPEOOBAHHUSIMU 3aKOHOAATENIBCTBA B cepe 00pa3zoBaHus
U ¢ yuetoM pekomeHaanuii denepanbHoro oneparopa yueOHoro npeamera «buonorusy.

Pabouasn npozpamma cocmaenena Ha ocHoge:
« 3akoH Poccuiickoit @enepanuu «O6 o6pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012r. Ne273-D3;

o DenepanbHBIN TOCYAAPCTBEHHBINM 00pa30BaTENIbHBIN CTAaHAAPT OCHOBHOT'O OOIIET0 00pa30BaHuUsI, YTBEPKICHHbBIN
npukazoM MunobpHayku Poccuu ot 31.05.2021 Ne 287 "O6 yTBepx)aeHUH (GeaepaabHOT0 00pa30BaTeILHOTO CTaHaapTa
OCHOBHOT0 00111€T0 00pa3oBaHus"

o MeToanueckue peKOMEHAAIMHU 110 PeaTn3alni 00pa3oBaTEIbHBIX MPOTPAMM €CTECTBEHHOHAYUYHOU U TEXHOJIOTUYECKOM
HaIPaBJICHHOCTEW MO OMOJIOTHHU ¢ UCTIOb30BaHKWEM 000pyaoBaHus 1ieHTpa « Touka poctay. MeToandeckoe mocoodue. —
Mocksa, 2021 r

o B cootrBerctBuu ¢ OOII OOO MBOY «AHnponoBckasi cpeaHsis oomieoOpazoBaTeabHas mkoja» [llomoxoBckoro parioHa
PocrtoBckoit obnactu

ean kypca:



dbopMUpOBaHUE U pa3BUTHE MMO3HABATEIHHOIO HHTEPECa K OMOJIOTHH KaK HayKe O >KMUBOW MPUPO/IE.

3agaum kypca:

. (I)OpMHpOBaHI/Ie CUCTCMbI HAYYHBIX 3HAaHUU O CUCTEME KUBOU IIPpUPOAbl U HAYAJIBbHBIX HpCI{CTaBJIeHI/Iﬁ 0 OMOJIOTHYECKHX
O6T)CKTaX, Imponeccax, ABJICHUAX, 3aKOHOMCPHOCTAX,

. HpI/IO6peTCHI/I€ OIIbITa UCIIOJIB30BaHHUA MCTOJO0B OMOJIOTHYECKOU HaYKH OJIA IIPOBCACHUSA HCCIIOKHBIX OMOJIOTMYECKUX
OKCIICPUMCHTOB C UCIIOJIb30BAHUCM 060py,Z[OBaHI/I$I HGHTpa GCTGCTBGHHO-Hay‘{HOﬁ 1 TEXHOJIOTUYECKOU HaHpaBHeHHOCTeﬁ
«Touka pocTan;

e pa3BUTHE YMEHMI U HaBBIKOB MPOEKTHO — UCCIIEAOBATENBCKOM IEATEILHOCTH C HCIOJIb30BaHHEM 000pynoBanus LlenTpa
€CTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOW HanpaBiaeHHOCcTeN « Touka poctay;

e TMOJATOTOBKA YYAIIMXCS K YYACTHIO B OJIMMITAATHOM JIBUKEHUU;
e pa3BUTHE YMEHMI U HaBBIKOB pa0OTHI C pa3IMUYHBIMU UCTOUYHUKAMU UH(GOPMALIHH;

o (opMHUPOBAHHE OCHOB IKOJOTHYECKON I'PaMOTHOCTH.

Conep:xkanue nporpamMmmbl
Tema Nel. Mup noag MUKpPOCKONIOM

3HAKOMCTBO C MJIaHOM Pa0OThl U TEXHUKOM 0€30IaCHOCTH MPH BBINIOJHEHUH JabopaTopHbIX padoT. Kak uenoBek mo3Haer
okpyxarouuii Mup. buonorudeckue Hayku. [podeccun, cBsizanubie ¢ Onosiorueit. MeToapl mo3HaHus. buonorudeckue npudopsI
Y NHCTPYMEHTBL.

[TouyBcTBYi ce0s1 Ha MectTe JleBenryka. MlcTopuu BeIMKUX OMOJIOTMYECKUX OTKPBITUNA. 3HaU€HHUE U300peTeHUs] MUKpockona. P.
I'yk — nepBOOTKpBIBaTEND KIETKU. A. JIEBEHT'yK OTKPBLII MUKPOMHUP.



JlaGopatopHbie paOOTHI:

JIabopartopHas padota 1. Kakue yactu B MEKPOCKOIE TIaBHBIC. ... M 1715 4ero MUKpOCKOITY 3epKajio U peBosibBep? Y CTpOMCTBO
MHUKPOCKOIIA.

JlabopaTopHas pabota 2. Uto Takoe MUKpOTpenapaT 1 Kak ero paccMoTpeTh? [IpaBmia paboThl ¢ MEKPOCKOTIOM.
Jlabopatopnas pabota 3. Kak nmpeBpatuth Myxy B ciioHa? OnpenesieHrue yBeIMUYeHUs] MUKPOCKOTIA.
JlaGoparopnas pabota 4. Uro yBunen B Mukpockor Pobept I'yk? PaccmaTpuBanue cpesa mpoOKwu.
Jlabopatopnas padota 5. Uto yBuzaen JleBeHnryk B karie Bojabl? [lyTemiecTBie B Karito BOJIBI.

Ocennss skckypeust: « [lyTremectBue B mpupoay ¢ OMHOKIEM U MUKPOCKOTIOM))

Tema Ne2. B mupe HeBUIMMOK.

OtkpeiTe OakTepuid. PasHooOpasue 6akTepuil. 3Hauenue 6axrepuil: Kyaa neBarorcs onasmue Juctba? [louemy mbl 60meeM?
KTo0 %UBET B xKemyKe y KOpoBbl U Hac B kumeyHuke? Kto 3axkuraer B okeane u Ha 6osnote orau? [Ipo kedup, cuiioc u
KBAIICHYIO KalycTy.

Jlabopamophwvie pabomut:

Jlabopatopnas pabota Ne6. Uto OyzaeT, eciu 4ait OCTaBUTh B 3aBapouHOM HaitHuKe? [[puroToBieHne CCHHOro HACcToOs,
paccMaTpyUBaHUE CEHHOU MAJIOUYKHU.

Jlabopatopnas pabota Ne7. [TozHakoMmbTech, KapTodenbHas nanouka. PaccmaTpuBanue ABMKEHUS OAKTEPHH.

JlaGoparopnas padota Ne 8 . Uto Oyjer, eciau 0CTaBUTh MOJIOKO B TEIUIOM MecTe? PaccmaTpruBaHue MOJIOYHOKHCIIBIX OAKTEPHH.
JlabopatopHas pabota Ne 9. 3aueM y ropoxa Ha KOpHAX KIyOeHbpku? PaccMarpuBanue KiryOeHbKOB Ha KOPHSX O0OOBBIX.
JlabopatopHas padota Nel0. 3auem Hag0 yUCTUTH 3yObl? PaccmarpuBanue 3yOHOTO Han€Ta.

Tema Ne3. B napcrse pacreHuii.

Taitnel pactenuit. UYto Takoe Gorocuntes? [lurmentsl pacrenuit. CTpoeHue KIETKU pacTeHuil. TkaHu pacTeHUH.
MUKpPOCKONTMYECKOE CTPOEHHE OPTaHOB pacTeHui. MHorooopasue pactenuii. OTaenbl pacTeHUM.

Jlabopamophwvie pabomwi



JlabopaTopHas pabota Nel 1. Kakoe camoe ManeHbKOE IIBETKOBOE PACTEHHE MOXKET MIPEBPATHTH 03€p0 B 60JI0TO?
Jlabopatopnas pabota Ne 12.0 uém MOxKeT paccka3aTh BaTMCHEpHs? M3ydenne cTpoeHus KIETKA PaCTCHUH.

Jlabopatopnas pabota Nel3.IToueMy y repanu JUCT 3eTEHBIN, a JETIECTKU KpacHbIe. M3ydeHne miacTu mo; MUKPOCKOTIOM.
Jlabopatopnas pabota Nel4.ITouemy apOy3 cinaakuii, a TMMOH KUCBIA. PaccmaTrprBanme BakyoJiel ¢ KIIETOYHBIM COKOM.
JlabopatopHas pabota Nel5.Kak oOHapy)uTh kpaxman? PaccmaTpuBaHue KpaxMallbHBIX 3€PEH B KJIETKaX KapTodes.
JlabopatopHas padbota Nel6.ITouemy kpanuBa »)xKETCS, a repaHb naxHeT? PaccmaTprBaHue BOJIOCKOB dIUIEPMUCA PACTCHUM.

JlabopatopHas pabota Nel7.IToueMy KOpHHM pacTEHU BCACHIBAIOT TaK MHOTO BOJibI? KOpHEBBIE BOJIOCKHU O MUKPOCKOTIOM.
3adueM KOPHIO YEXJIUK?

JlabopaTtopHas padota Nel8.ITouemy Boga crmocoOHa IBUraThes Mo ApeBecuHe? M3ydueHne MUKpOIpenapaToB IPEBECUHBI Pa3HbIX
pacTeHUN.

Jlaboparopnas pabota Nel9. Kto nzo0pén Oymary? M3yueHne ocUHBIX THE3 U OyMaru moja MUKpockoroM. [louemy kapanaii
MUIIET 1o Oymare?

JIabopatopHas pabota Ne20.IToueMy xBost 3UuMOil He 3amep3aeT? M3ydueHue cTpoeHus: XBOM Ha MUKpOTpenapare.

Jlabopatopnast padota Ne21.IToueMy mo3eneHenu CTEHKH akBapuyMa U CTBOJIBI JIepeBheB? M3yueHne 0JHOKIETOUHBIX
BOJIOPOCJIEH.

Jlabopatopnas pabota Ne22.Yem obpazoBana TuHa? Cuporupa rnoj MUKPOCKOTIOM.

JlabopatopHas pabota Ne23.I'ne uckarb 3apojsii y pacteHuit? 3yuenue cTpoeHus CeMsiH M0 MUKpOITpenapaTam.
3umHss s3kckypeust: HoBoronHsis ckazka. CHEKUHKHU U JIbJUHKH TI0JI MUKPOCKOIIOM. BeIpaiuBaemM u CMOTPUM KPUCTAILIBI.
Tema Ne4. B napcrse rpudos.

Taitnel rpuboB. Ctpoenue rpuboB. MHOrooOpasue 1 3HaueHue rpudoB.

Jlabopamophvie pabomui.

Jlaboparopnas padota Ne24. 13 yero rpub coctout? PaccMmaTpuBaHue cpe3oB rpuda moj JIyroid 1 MUKPOCKOTIOM.

Jlabopatopnas pabota Ne25. 3auem rpuly muacTuHku u TpyOouku? M3ydeHue cpesa MUKy mIoA0BOro Teja rpuoa.



JIaGopartophas padota Ne26. [Touemy oBorryu ruuTh HaunHatoT? Koraa poca ObiBaeT MydHucToit? M3ydeHune nopakEHHbBIX
rpUOKOBBIMH 3a00JIEBAHUSMH PACTCHU.

Jlabopatopnas pabota Ne27. Uro Ttakoe miueceHs? M3ydeHue pa3HbiX BUOB TUICCCHH.
JIaGopartopHas padota Ne28. UTo mpoUCXOAUT C TECTOM, KOTAA Ty1a APOXOKU A00aBISIOT? M3yueHne mOYKOBaHUS APOKIKEH.

JlabopatopHas padota Ne29. [ToueMy Helb3st BbIpe3aTh CBOE UM Ha jepeBe? M3yueHue 1mi0/10Boro Temna rpuda — TpyToBUKa,
paccMaTpUBaHUE €ro CIop Mo MUKPOCKOTIOM

Y4eOHO-TEMATHYECKUHA ILJIAH

Ne | Ha3Banme TeMbl Teopusi NpaKkTHKA BCEro
1 | Mup moa MUKPOCKOTIOM 1 4 5
2 | B mupe HeBUIUMOK. 0 4 4

B napctBe pactenmii. 0 15 15

B napctBe rpubos. 1 10 11

Ilnanupyembie pe3yJibTATHI OCBOEHUA Kypca

JINMYHOCTHBIE PE3VJIBTATHI.




L (l)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B OGIHGHI/II/I " COTPYAHNICCTBE CO CBCPCTHUKAMU, CTAPIINMHU U
MJIAAIIUMHU B IIPOLECCCC 06paBOBaTeHLHOﬁ, O6HI€CTBCHHO HOHGSHOﬁ, y‘{e6HO-HCCHGHOB&TGHBCKOﬁ, TBOp‘{eCKOﬁ U APpYyIrux BUJIOB
ACATCIIBHOCTH,

L q)OpMI/IpOBaHI/IG IMOHUMaHU HECHHOCTH 3J0POBOI'O U 0e301macHoro 06p333. JKU3HH; YCBOCHHUC IIPABUJI HHINBUAYAJIbHOTO U
KOJIJIGKTUBHOT'O 0€30IacHOT0 IIOBCICHUA B I-IpCI’)BI:I‘I.’:11\/'IHI>IX cuTyaluiax, yrpoXaromux KU3HU U 310POBbIO J'IIOI[GIZ, IIpaBUI
IMOBCACHM HA TPAHCIIOPTC XU HA JOPOrax;

¢ hopMHUPOBAHNE YKOJIOTHIECKOMN KyJIbTYPhl Ha OCHOBE MPU3HAHUS IICHHOCTH JKU3HHU BO BCEX €€ MPOSBICHHUIX U HEOOXOAMMOCTH
OTBETCTBEHHOTO, O€PEKHOTO OTHOIICHHS K OKPYXKAIOIIEH CpeJie;

® OCO3HAaHHUC 3HAYCHUA CEMbHU B XKHM3HH YCJIOBCKA 1 O6H.[€CTBa; IMPHUHATUC HCHHOCTHU CEMEHMHOM JKN3HU; YBAXKKUTCIIbHOC U
3a00TIMBOC OTHOIIICHUE K YICHAM CBOCH CCMBbHU,

® pa3BUTHE ICTETUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYJOKECTBEHHOTO Ha, TBOPYECKON JAEATEIHHOCTH ICTETUIECKOTO
Xapakrepa.

MeTaHDeI[MCTHBIG PE3VIBTATHI:

® YMEHHUE CAMOCTOATEIILHO OMPEACIISATh 1IEJIU CBOET0 O0Y4YEeHUsI, CTaBUTh U (DOPMYJIUPOBATH 1Ji ceOsl HOBBIE 3a/1au B y4€Oe 1
MO3HABATEJIbHOMW JIEATEIbHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH MMO3HABATENIHOW JIEATEIIbHOCTH;

® YMEHUE CAMOCTOSITEIbHO IJIAHUPOBATh IyTH TOCTUXKEHUS 1IeJied, B TOM YHCIIe allbTEPHATUBHbIE, OCO3HAHHO BHIOMPATh
HauOoJee 3¢ (PexTUBHBIE CIOCOOBI pEIeHUs] Y4eOHBIX U NTO3HABATEIbHBIX 3a/1a4;

® YMEHHUE COOTHOCUTH CBOU JICVCTBHUS C INIAHUPYEMBIMHU PE3YJIbTATAMU OCYIIECTBIISTh KOHTPOJIb CBOEH JEATEILHOCTH B
Mpoliecce JOCTIKEHUSI pe3yJIbTaTa, ONPEeITh CIIOCOOBI EHCTBUI B paMKax MPEII0KEHHBIX YCIOBUHN U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUH C U3MEHSIOILIEHCS CUTYAIUEH;

¢ YMCHHUC OLICHHUBATH IIPABUJIbHOCTD BBIIIOJIHCHUA y‘-IC6HOﬁ 3aJa4H, COOCTBEHHBIE BOBMOKHOCTH €€ PCHICHUA,

® BJIQJICHHE OCHOBAMHU CaMOKOHTPOJISI, CAMOOIICHKH, PUHSATHS PEIICHUIN 1 OCYIIECTBICHUSI OCO3HAHHOTO BBIOOpA B yUeOHOU U
MMO3HABATEIbHOU ACATEIbHOCTH;



¢ YMCHHUC OIIPCACIIATH IMOHATHA, CO3/1aBaATh 0606IHCHI/I$I, YCTaHaBJIMBATb aHAJIOT'UH, KJ'IaCCI/IqJI/ILII/IpOBaTB, CaMOCTOATCIBHO
BBI6I/IpaTL OCHOBAHUA U KPUTCPHUHN OJIA KJI&CCH(i)HKaHI/II/I, YCTaHaBJIIMBATh IPUINHHO-CIICACTBCHHBIC CBA3H, CTPOUTD JIOTUYCCKOC
PACCYKACHUC, YMO3AKIIIOUCHUC U NCJIATh BBIBOILI,

® YMEHHE OCO3HAHHO MCIOJIb30BaTh PEYEBBIE CPEIICTBA B COOTBETCTBUH C 331a4€il KOMMYHUKALMU JUJIS1 BBIPAKEHUSI CBOUX
YyBCTB, MBICJIEH U IOTPEOHOCTEN, IIIIAHUPOBAHMS U PETYJISILUN CBOEH AESITEIBbHOCTHY; BIAJEHUE YCTHOM U MUCbMEHHOM peYblo,
MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO;

L q)OpMI/IpOBaHI/IG " Pa3BUTHC KOMIICTCHTHOCTH B 0071aCTH UCTI0JIL30BAHUH.

[IpeaMeTHEIC PE3YJIbTATHI:

e (OpMHPOBAHNE CUCTEMbI HAYYHBIX 3HAHHUI O KUBOM MPUPOJIE U 3aKOHOMEPHOCTSX €€ Pa3BUTHS, HCTOPUYECKU OBICTPOM
COKpALIEHUH OMOJIOTUYECKOT0 pa3Ho00pas3us B Onocdepe B pe3yibTaTe 1eATeIbHOCTH YEJI0BEKa JIJIsl CO3/1aHuUsl €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA;

L (bOpMI/IpOBaHI/IG IICPBOHAYAJIBHBIX CUCTCMATU3NPOBAHHBIX HpeﬂCTaBHGHI/Iﬁ 0 OMOJIOTHYECKHX O6T:GKT3X, Impoucccax, ABJICHHUAX,
3aKOHOMCPHOCTIX, 00 OCHOBHBIX OMOJIOTHMYECKUX TCOpHUAIX, 9KOCHUCTEMHOM OopraHu3alnuu JKU3HHU, O B3aUMOCBA3U KUBOI'O U
HEXKHUBOI'O B 6I/IOC(1)€pC, HaCJICACTBCHHOCTH U UBMCHYMUBOCTH OPTraHU3MOB, OBJIAICHUC MMOHSITUHHOM arraaparom 6I/IOJ'IOFI/II/I;

® IPUOOPETEHHE ONBITA UCIIOIH30BAHMS METOJIOB OMOJIOTHYECKON HAYKH U TIPOBEICHNE HECIOKHBIX OMOJIOTMYECKUX
HKCIIEPUMEHTOB JISl U3yUEHUS KUBBIX OPTAHU3MOB U YEJIOBEKA, MPOBEACHUE KOJIOTUUECKOTO MOHUTOPUHTA B OKPYKArOIIEH
cperne; ® GopMUpOBaHUE OCHOB IKOJIOTHYECKON TPaMOTHOCTH: CIIOCOOHOCTHU OIICHUBATH MOCIIECTBUS JIEATEILHOCTH YEJIOBEKa B
MIPUPOJIE, BIUSIHUE (PaKTOPOB PHUCKA HA 3I0POBBE YETIOBEKA; BRIOMPATH IICJIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JEHCTBUSAX U
MOCTYTIKaX IO OT HOIICHUIO K JKUBOU MIPHUPOJIE, 3J0POBBI0 CBOEMY M OKPYKAIOIINX; OCO3HAHNE HEOOXOIUMOCTH JICHCTBHIA 110
COXpaHEHUI0 OMOpPa3HOOOpa3us U MPUPOJIHBIX MECTOOOUTAHUI BUIOB PACTEHUN U KUBOTHBIX;

¢ hopMHUpOBaHWE TIPEICTABJICHNI O 3HAYEHUU OMOJOTUYECKUX HAYK B PEIICHUU MPOOJIEM PAIIHOHATIEHOTO MTPUPOIOTIOIL30BAHMSI,
3aIUThI 3JJ0POBbSI JIFOACH B YCIOBUAX OBICTPOT0 U3MEHEHUS SKOJOTHUECKOTO KaueCTBa OKPYKAIOIIEH CPeIbl;

® OCBOEHHE MTPUEMOB PAIMOHAIBHOW OPTaHU3ALMHU OXPaHbl TPYJa U OTAbIXA, BEIPAIIMBAHUS U PA3MHOKEHHUSI KYJIbTYPHBIX
PACTEHMU U TOMAIIHUX KUBOTHBIX, YXO/a 32 HUMH.

Mecto npeamera (Kypca) B y4eOHOM IJIaHe



[IpencraBnennas paboyas mporpaMma COOTBETCTBYET ITPOrpaMMe OCHOBHOTO 0011ero oopazoBanusi. Cpok pean3anuu
nporpamMmsl — ofuH rof (35 yacos, 1 yac B HegeJ110 B TedyeHue 1roaa).

Y4yeOHO-MeTOANMUECKOE 00ecIeueHnue

VYyebHo-MeToaMuecKoe obecrneueHrne Kypca BKIItouaeT B ce0st yueOHoe mocooue sl yJaluxcsl ¥ mporpaMmy Kypca. Y4ueOHoe
nocoOue Jyisl yJarmxcs 00ecrneunBaeT CoJepKaTeIbHyo 4acTh Kypca. Coaepkanue nocodus pa3ouTo Ha maparpadsl, BKIIOYAET
TUAAKTUYECKUNA MaTepua (BOMPOCHI, YIIPAXHEHUs, 3a]1a4H, JIOMAITHUI SKCIIEPUMEHT), TPAKTUUECKUE PaOOTHI.

HUD®POBASA JIABOPATOPUSA YUHEHUYECKAS

e [{udpoBbie JaTUNKH IITEKTPOIPOBOAHOCTH, pH, mosnoxeHus, Temneparypbl, a0COIOTHOTO JaBICHHUS;
e [{udpoBoii ocummiorpadpuueckuii 1aTyuK;

¢ Beckl anektponHbie yueOnbie 200 r;

e Mukpockomn: uppOBON WU ONITUYECKH ¢ yBeandueHueM ot 80 X;

e HaOop a1 U3roTOBICHUSI MUKPOIIPENapaToB;

e Mukponpenapatsl (Habop);

L COGI[I/IHI/ITCJ'H)HBIG IIpoBOJAa, IMMPOrpaMmMHOC 06CCHCIIGHI/IG, MCTOINYCCKUC YKa3aHUsI;

KOMIUVIEKT TOCY bl U OBOPYJIOBAHUSA 1A YHEHNYECKHUX OIIBITOB

e [IITaTB 1a6OPATOPHBIN XUMUYECKUIA:



e HaGop uamek Iletpu:

e Habop MHCTpYMEHTOB NpenapoBaIbHBIX:

e JIo)KKa JJIsl COKUTAHUS BEILIECTB:

¢ Crynka (aphopoBasi ¢ IECTUKOM:

e HaGop 6aHOK, CKJISIHOK, (DJIAaKOHOB JIJIs1 XpaHEHUSI TBEPABIX PEaKTUBOB;
e HaGop mpubopox (I1X-14, [1X-16);

e [Ipubop 17151 MOSTydeHUsI Ta30B;

e CniupToOBKa U roprouee 1Jis HeE;

e OuibTpoBanbHas Oymara (50 mir.);

e Konba koHn4ueckas;

e [lanouka crekiissHHAs (C PE3UHOBBIM HAKOHEYHUKOM );

e Yanieuka /Ui BeIapuBaHusl (BhIMApUTENIbHAS YaIleUyKa);
e MepHblit TuIHHAP (TUIACTUKOBBIN);

e BopoHka cTekisiHHas (Manas);

e Crakan crexiassHHbINA (100 mu);



KaﬂeHI[apHO-TeMaTI/I‘leCKOE IJIAHUPOBAHUE

Ne | lara

n/
g | Ilma

H KT

Tema ypoka
(3aHsATHA)

®opma
OpraHu3anuu

ypoOKa
(3aHATHA)

Buabl yueoHo#
e TeJIbHOCTH

Hcnoab3oBanue JJadopaToOpHOro U
M (poBoro 060py10BaHNS LEHTPA
«Touka pocra»

BBenenue — S g

1 13.09

BBoanbIM
UHCTPYKTAX 10
Th ipu
MIPOBEICHUU
71a00paTOPHBIX
pabor.
[Tpubops! 11
Hay4YHBIX
HCCIICIOBAHMH,

nabopaTopHoe
obopytoBaHuE

VYpok - 6ecena

3HAKOMCTBO C
MHCTpYKTaxkeM 110 Th

Hudposas nadbopaTopus 1Mo OUOIOTUU

2 1100

Hctopus
MHUKPOCKOIIUPO
BaHMUS.

3HAKOMCTBO C
YCTPOUCTBOM
MHKPOCKOTIA.

Ypox -
nabopaTtopus

3HAKOMCTBO C
71a60paTOPHBIM
o0opy1I0BaHUEM U
npaBUIaMH UX
WCITOJTH30BaHUS

JL.P. Nel. Kakue vactu B
MHKPOCKOIIE TJIABHBIE. . ..
N g yero MUKpOCKoOIy
3epKajio U peBOJIbBEP?

Y CTpOHCTBO

[Hudposas nabopaTopus 1Mo OUOIOTHH.
JlabopaTopHoe 00opyaoBaHKe




MUKPOCKOIIA.

JL.P. Ne2. Yro Takoe
MUKpOIIpenapar u Kaxk
€ro paccMOTpeTh?
[TpaBuiia paboTsl €
MHUKPOCKOIIOM.

JL.P. Ne3. Kak
MIPEBPATUTh MYXY B
cinona? OnpeaeneHue
YBEIINUYCHHS
MHUKPOCKOTIA.

17.0

P.T'yk —

ICPBOOTKPLIBAT

€JIb KJIICTKH.

Ypok -
MPaAKTUKYM

[loBTOpPSIOT IpaBUiIa
pabOThl C MUKPOCKOIIOM.
Brimonnstor JI.P.Ne 4.
Yro yBumen B
MuKpockon Pooept I'yk?
Paccmarpuanue cpesa
MIPOOKH.

JlaGopatopHoe 000py/I0BaHHUE.
MHuKpOoCKOITBI

24.0

OTkpbITHE
MUKpOMUpPa
JleBenrykom

Ypox -
MPaKTUKYM

IToBTOpSIIOT IpaBUIIa
pabOThl C MUKPOCKOIIOM.
Bemonnsror JI.P.Ne 5.
Yro yBunen JIeBeHIyK B
Karuie BOAbI?
IlyreuecTre B KaIuko
BOJIBI.

JlabopaTopHoe 00opy0BaHKE.
Muxpockorbl

1.10

Ocenuss
IKCKYpCHS:

«IlyremecrBue

Ypox -
AKCKypCHs

3HAKOMCTBO C
(hEeHOJTIOTHYECCKUMH
M3MEHCHHMSIMHU B IPUPOIC

[Hudposoit Mukpockor.

JlabopaTopHoe 00opyOBaHHE.




B TIPUPOSTY C
OWHOKJIEM U
MHUKPOCKOITOM)

C HACTYIINICHUCM OCCHU.

bunoximn

B Mupe HeBUAUMOK. — 4 4

6 |08.1 [IyremectBue B | Yok - Boimonsstor JI.P. Ne 6. Hudposoit Mukpockon
0 MHUKPOKOCMOC. | 1aboparopusi | Uto Oyner, eciiu yaid JTaBopaTopHoOe 06Oy IOBAHHE.
OCTaBHUTH B 3aBapOYHOM
YalHUKE?
[IpuroToBIEHUE CEHHOTO
HACTOSI, pACCMaTPUBAHUC
CEHHOM IMAJIOYKHU.
7 |15.1 Crpoenue u Vpok - Beimonnsitot JI.P. Ne7. HudpoBoit MuUKpocKoI
0 pa3H00613a3He nabopatopus | [lo3HakombTeCH, Ta6opaTopHOE 0GOPYIOBAHHE.
OakTepuit KapTodenpHas majgoyka.
PaccmarpuBanue
JIBIOKCHUST OaKTEPUH.
8 221 3HayeHue Ypox - Bremonusor JI.P. Ne 9. Hudporoit Mukpockomn
0 OakTepuii B naboparopus | 3aueM y ropoxa Ha JTaBopaTopHoe 06OpPYIOBAHHE.
IPUPOIE KOPHSX KITyOSeHbKH?
PaccmarpuBanue
KJTyOCHBKOB Ha KOPHSIX
0000BBIX.
9 |121 3HaueHue Vpok - Boimonnstor JIL.P. Ne 8 . udpoBoit MUKpOCKOIT
1 OakTepuii B nabopatopus | Uro Oyzer, ecnu JTaBopatopHoe 06Oy IOBAHHE.
KUZHU OCTaBUThH MOJIOKO B




YCJIOBCKaA

TEMIIOM MecTe?
PaccmarpuBanue
MOJIOUHOKHUCITBIX
OaKTepHil.

JI.P. Ne10. 3auem Hano
YUCTUTD 3yObI?
PaccmatpuBanme 3y0HOTO
HaJIETA.

B mapcrBe pacrenuii — 13 u
10 | 19.1 VY nuButenbHbie | YPOK - Bremonustot JI.P. HudpoBoit Mukpockor
1 pacteHus naboparopus Nell. Kakoe camoe JaGopaTopHOE 0GOPYIOBAHHE.
MaJIEHbKOE I[BETKOBOE
pacTeHHE MOXKET
IPEBPATUTH 03€PO B
60510T0?
11 | 26.1 [TyremecTBre B | YpOK - Bemomnnsror JI.P. 12. | lludpoBoit Mukpockon
1 KIETKY nabopaTtopus O uém Moxer Ta6opaTopHOE 0GOPYIOBAHHE.
pacTeHui pacckasaTh
BAJUTUCHEPHUA?
N3yuenue ctpoeHus
KJIETKU PACTEHUM.
12 | 3.12 Munu — Ypok - Bemonustor JI.P. Nel3 | Iludposoit Mukpockon
UCCleloBaHue: | JJabopaTopus ouemy y repanu JIMCT | .o PATOPHOE 0GOPY/IOBAHKE.
«KTO0 3€JIEHBIN, a JICTIECTKHU
packpacui MUp KpacHble. 3yuenue
pacTeHHit? IJIACTUJ IO

MHUKPOCKOIIOM.




13 | 10.1 Munu — VYpok - Beimonssttot JILP. Hudposoit Mukpockon
N o
2 WCCJICIOBaHME: | JIAOOpATOPHS Nel 4.H9quy apOy3 JaGopaTopHoe 0GOpPYIOBAHHE.
«IIouemy BkycC CIaJKUH, a JUMOH
TIJI0JIOB M SITO]T KHCJIBIH.
pa3HbIi?» PaccmarpuBanue
BAKYOJIEH C
KJIETOYHBIM COKOM.
14 1171 Munu — Vpok - Brimonnsitot JILP. HudpoBoit MuUKpoCKoOIT
N ()
2 UCCJIeIoBaHue; | JabopaTopus Nel5. Kak Ja60paTopHOE 0GOPY/IOBAHHE.
Onpenenenue 0OHapyX UTh Kpaxmai?
COACPKaHUS PaccmarpuBanune
Kpaxmasa B KpaxMaJbHBIX 3¢pEH B
POJYKTax KJIETKaxX KapTodens.
TTUTAHUS.
15 1241 TaiiHbl 11CTa Vpok - Brimonnstot JI.P. udpoBoit MuUKpoCKoOIT
% 0
2 pacteHuit nabopaTtopus Nelé6. Hoqu"y Ta6opaTopHOE 0GOPYIOBAHHE.
KpanuBa }xKETCH, a
repaHb NaxHeT?
PaccmarpuBanue
BOJIOCKOB 3ITHJIEPMHUCA
pacTeHU.
16 | 14.1 Kopenb Ypok - Beimonnsitor JILP. Hudporoit Mukpockor
naboparopus Nel7.

ITouemy xopHHU
pAaCTEHUH BCACHIBAIOT
TaK MHOTO BOJIbI?
KopHeBbie BOI0CKH

JlaGopatopHoe 000pyI0BaHHUE.




IO MEKPOCKOTIOM.
3aduemM KOPHIO YeXJIUK?

17

21.1

Tpancnopt
BEILIECTB B
pacTeHuun

Ypok -
naboparopus

Breimonnstor JI.P.
Nel18. ITouemy Bosa
crocoOHa IBUTaThCs
10 ApeBecuHe?
N3yuenue
MUKPOIPENapaToB
JIPEBECUHBI PA3HBIX
pacTeHUM.

Hudporoit Mukpockor

JlaGopatopHoe 000py/I0BaHHE.

18

28.1

S3UMHSS
AKCKYpCHS

Ypok -
AKCKypCHSs

3UMHSISL SKCKYPCHSL:
HoBoroanss ckaska.
CHEXXHWHKH U JIbIUHKU
I10JT MUKPOCKOTIOM.
Berpammsaem n
CMOTPHUM KPUCTAJLIIBI.

Hudposoit Mukpockon

JlabopaTopHoe 00opy0BaHKE.

19

4.2

3Ha4YCHUE U
MHOTroo0Opasue
pacTeHuit

Ypok -
nabopaTopus

Bemonnsirot JI.P. Ne19
. KTo u3006pén
Oymary? M3yudenue
OCHHBIX THE3 U
Oymaru noa
MHUKPOCKOTIOM.
[Touemy kapannpai
nuIiIeT no oymare?

Hudposoit Mukpockon

JlaGopatopHoe 000pyI0BaHHUE.




20 | 11.2 [TyTemectBue B | Ypok - Brimonustot JI.P. HudpoBoit Mukpockorn
IIOJIBOTHBIN nabopaTopus Ne21. I[Touemy JTaBopaTopHOe 060PY/IOBAHHE.
MHUP. M03EJICHEIN CTEHKH
aKBapuyMa U CTBOJIBI
nepeBbeB? N3yuenune
OJITHOKJIETOYHBIX
BOJIOPOCIJIEM.
21 | 18.2 Boaopocnu Vpok - Bemomnusror JI.LP.Ne22. | IludpoBoit MUKpockon
n1abopaTopus Uem obpazoBana TuHa? | JlabopaTopHOoe 000py0BaHUE.
Cnuporupa noa
MUKPOCKOIIOM.
22 | 25.2 Munu - Vpok - Brmmonusrot JI.P. udpoBoit MuUKpoCKoOIT
UCCleoBaHue: | 1aboparopus NQZO.UHOIICMY XBOS , JaGopaTopHOe 0GOPY/IOBAHHE.
«MaTCHEKO ;}/IMOI/I HE 3aMep3aeT?
eIOUKe 3y4€HUE CTPOCHUS
XOJIOJTHO XBOM Ha
SHMOH MHUKpOIIperapare.
23 [ 4.3 Pa3MmHOXeHHE Ypok - Brmmomusror JI.P. Hudporoit Mukpockor
pacteHui naboparopus Ne23.

I'ne uckatp 3apopii y
pactenuii? 3yuenue
CTPOEHMS CEMSIH 10
MHUKpOIpenapaTam.

JlaGopatopHoe 000pyI0BaHHUE.




24 | 11.3 WuTennextyans | Ypok-3auer O60061matot
Has Urpa MOJTyYCHHBIC 3HAHUS,
«Tannbl BBITIOJIHAIOT TECTOBBIE
pacTeHHI» 3aJjaHUS
B napcrBe rpu6os- 11 4
25 | 18.3 Ypok VYpok - nexuus 3nakomsTcs ¢ napctoM | LHudposoit Mukpockon
3aHUMATEIILHON rpudOB, HAYKOM JlaGopatopHoe 060pyI0BAHHE.
MHUKOJIOTHH. «MUKOJIOTHS
26 | 8.4 Taiinbl rprboB | Ypok - Bemonustor JI.LP.Ne24 | [udpoBoit Mukpockon
MPaKTUKYM 13 gero rpud cocront? | .- PATOPHOE 0GOPY/IOBAHIIC.
PaccmarpuBanue cpe3os
rpu0a noj Jymnou u
MHUKPOCKOIIOM.
27 | 154 Ctpoenue Vpok - Bemomnusror JI.P. Ne25 | HudpoBoit Mukpockor
rpuboB nabopaTtopus 3auem rpudy Ta60paTopHOE 0GOPYIOBAHHE.
TUTACTHHKYU U TPyOOUuKH?
N3yuenue cpesa
IIUIATIKY TUIOJIOBOTO
Tena rpuda.
28 | 22.4 MHuoroo6pasue | Ypox - Bemonustor JI.P. Ne26 | LudpoBoit Mukpockor
Y 3HaYCHUE MPAKTUKYM ITouemy oBOLIM THUTE | jp.e 0 PATOPHOE 0GOPYIOBAHHE.
rpuboB HaunHatoT? Korga poca

ObIBaeT MyYHUCTON?
N3yueHnne nopaxEHHBIX
rpUOKOBBIMH
3a00J1€BaHUSMHA
pacTeHUN.




29 | 294 3HayeHue VYpoxk - Boemonastor JI.P. Ne27 | JlabopaTopHOe 000opyaoBaHuE
rpu0oOB B naboparopus Urto Takoe mnieceHb? [{icpoBast TAGOPATOPHST TTO GHOTOTHE
[pupoae N3yuenue pazHbIx
BUJIOB TUICCCHH.
30 | 6.5 3HayeHue Ypok - Bomonastor JI.P. Ne28 | LHudposoit Mukpockon
rpudoB B MPaKTUKYM YTo mpoucxoaur ¢ JTaGopaTopHoOe 06Oy IOBAHHE.
KUZHU TECTOM, KOTJa TyJa
yeJioBeKa TIPOMOKH J100aBISIOT?
N3yuenune nmoukoBaHUs
TPOKIKEH.
31 (135 Tuxas oxora VYpok - Boemonsstor JI.P. Ne29 | LHudpooit Mukpockon
TPaKTHIyM loseny HCLB3A JlabopatopHoe 000pyI0BaHHUE.
BEIpE3aTh CBOE MM Ha
nepese? U3yuenune
IJI0JIOBOTO TeJia rpuda —
TPYTOBUKA,
paccMaTpuBaHUE €ro
CIOp MO/ MUKPOCKOTIOM
32 | 20.5 Becennsis Vpok - PaccmatpuBarot mnoj HudpoBoit MuUKpockoI
IKCKYpCHUS IKCKYpCHUS MHAKPOCKOTIOM CTPOCHHE | J,605a10nH0e 0GOPYI0BAHHE.
TIOYCK, YaCTH I[BETKa,
IBLTBITY,
MIOJICYUTHIBAIOT
TOJIMYHBIC KOJIbIIA B
JpEeBECHHE.
33 | 20.5 3ammura Ypox - [IpeacrasmsitoT
uH(OpPMAITMOHH | KOHbEpEHITUS pe3yJbTaThl CBOEH
BIX TTPOCKTOB NeSTeTLHOCTH.




3aIIHIIAI0T MPOEKTHI

34 Peseps

35

Ouenka 0ocmudiceHull NIAHUPYyeMbIX pe3yibmamos yCe0eHus Kypca

JI1s oTClIe)XKUBAHUS Pe3yJbTaTUBHOCTH 00pa30BaTelIbHOTO Mpoliecca o nporpamme «IIpakTukym 1o OMOJOTHIY UCTIOIb3YHOTCS
CJIEYIOIINE BUIbI KOHTPOJIS:

- HpeHBapHTGHBHBIﬁ KOHTPOJIb (HpOBepKa 3HAHUU YH4alluXxcCs Ha HA49YaJIbHOM 3TaIllC OCBOCHHUA HpOl"paMMBI) - BXOOHOC
TCCTHUPOBAHHC,

- TEKYIIUI KOHTPOJIb (B TEUEHHUE BCETO CPOKA peain3alliy MPOrpaMMbl);

- UTOTOBBIN KOHTPOJIb (3aKJIIOUUTEIbHAS MPOBEPKA 3HAHUM, YMEHUI, HABBIKOB 10 UTOTaM peaInu3aiii IporpaMmbl).
DopMbI ATTECTAIUA

- caMoCToOsITeNIbHAs paboTa;

- TECTUPOBAHUE;

- TBOPUYECKHUE OTUETHI;

- y4acTHhe B TBOPUYECKUX KOHKypcax Mo OUOJIOTuy;

- PE3EHTAlNS U 3al1Ta MPOEKTA.

Texywuti KOHMPOTL:

dopMaMu KOHTPOJI YCBOEHUSI y4eOHOT0 MaTepualia mporpaMmbl SBJISIFOTCS OTUETHI MO MPAKTUYECKUM padoTaM, TBOPUYECKUE
paboThI, BBICTYIUICHHS HA CEMUHApaxX, CO3JaHue Mpe3eHTaluu Mo TeMe U T. 1. O0yyaroiyecs BBINOIHSIIOT 33a/1aHUs B
VMHJABUAYAJIIBHOM TEMIIE, COTPYAHMYAS C M1€1aroroM. BeIOIHEHNE TPOEKTOB CO3/1a€T CUTYALIMIO, ITO3BOJIIOLIYIO PEATU30BaTh
TBOPYECKHUE CUJIbI, 00ECTIEYUTH BBIPAOOTKY JINYHOCTHOTO 3HAHUS, COOCTBEHHOT'O MHEHHSI, CBOETO CTUJISL AESATENbHOCTH.
Bxitouenue oOydaronuxcs B peajbHyI0 TBOPUECKYIO JIEATEIbHOCTh, MPUBJIEKAIOLTYI0 HOBU3HON U HEOOBIYHOCTBIO SIBJISIETCS



CTUMYJIOM PA3BUTH:A ITIO3HABATCIILHOI'O MHTCPCCA. OI[HOBpeMeHHO Pa3BUBAIOTCA CITOCOOHOCTH BBISIBIIATH HpO6J’I€MBI H pa3pciiaTb
BO3HUKAIOIINEC IIPOTHBOPCHM. ITo oxonuanuu Ka)KI[Oﬁ TEMBbI ITPOBOAUTCS UTOTOBOC 3aHATHUC B BUAC TCMATUYICCKOI'O
TCCTUPOBAHUA. Htorosas arTecranusd IMpeayCMaTpruBacT BbIIIOJIHCHUC HHANBUAYAJIBHOTO IIPOCKTA.



