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IHosicHUTEJLHAA 3aIIHCKA

CoBpeMeHHBII y4eOHBIN MPOLIECC HANPaBJIEH HE CTOJIBKO Ha JOCTH)KEHUE PE3yJIbTAaTOB B
00J1acTH MPEIMETHBIX 3HAHWH, CKOJIBKO Ha JIMYHOCTHBIA pocT pebeHka. OO0ydyeHue 1Mo HOBBIM
0o0pa3oBaTeNbHBIM CTaHAApPTaM IPEeIyCMaTPUBACT OPIraHU3aLMI0 BHEYPOUHOH JESITEIbHOCTH,
KOTOpasi CIIOCOOCTBYET PACKPBITHIO BHYTPEHHErO MOTEHIMANA KaXJIOT0 yYeHHKA, Pa3BUTHE U
HOJJICpKAHUE €ro TAJIAHTa.

OnHUM U3 KIIHOYEBBIX TPeOOBAaHUH K OMOJIOrMYECKOMY OOpa30BaHUIO B COBPEMEHHBIX
YCIIOBHUSIX U BAXKHEWUIIMM KOMIIOHEHTOB peannzauuu PI'OC sBisercs OBIaJCHUE YYalllMMUCA
IIPAKTUYECKMMHM yYMEHUSMHU M HaBBIKAMM, IIPOCKTHO-HCCIECIOBATEIIBCKON JIE€ATENbHOCTBIO.
[Tporpamma «IIpakThueckas 6GHoOrUs» HalpaBieHa Ha (OPMUPOBAHME y ydaluxcs 6 kiacca
MHTEpeca K M3YYEHUIO OUOJIOTHH, Pa3BUTHE MPAKTUYECKUX YMEHHH, IPUMEHEHUE TOTYYEHHBIX
3HaHUH Ha NPAKTUKE C HCHOJb30BaHHMEM o00opyaoBaHus lLleHTa ecTecTBEHHO-HAyYHOH H
TEXHOJIOTMYECKOM HarpaBieHHOCTEN «Touka pocra», MOATOTOBKA YYallMXCAd K YY4acTHIO B
OJIMMITMAHOM JBH)KCHHUU.

Ha 6a3e wnentpa "Touka poctra" oOecneunBaercs peanu3anus 00pa3zoBaTebHBIX
pOrpaMM €CTECTBEHHOHAYYHON W TEXHOJOTHMUYECKON HampaBlIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMHU 3aKOHOAATENIbCTBA B cdepe o0pa3oBaHUS U C Y4ETOM
pexomenaanuii denepanbHOro oneparopa ydyeOHoro mpeamera «buomorus.

Hpozpamma cocmaeJjieHa Ha ocHoee.

e 3axoH Poccuiickoit @enepanuu «O6 o6pazoBanuu B Poccuiickoit denepanum» ot
29.12.2012r. Ne273-03;

o depnepanbHBIN TOCYIAPCTBEHHBIA 00pa30BaTENbHBIN CTAaHAAPT OCHOBHOTO 00IIEro 0opa-
30BaHUs, YTBEPKIECHHBIN MprKkazoM MunoOpHayku Poccun ot 31.05.2021 Ne 287 "O6
yTBepkACHUH (peiepabHOro 00pa30BaTeILHOrO CTaHAApTa OCHOBHOTO O0IIETro
oOpa3oBaHus"

e Meronnueckue peKOMEHIAIMH 110 peanu3alii 00pa3oBaTeNIbHbBIX IPOrPAMM
€CTECTBEHHOHAyYHOU U TEXHOJIOTMYECKOM HaNpaBIeHHOCTEH 110 OMOJIOTUU ¢
UCIIOJIb30BaHUEM 000pynoBaHus LieHTpa «Touka poctay. Metoauueckoe nocoodue. —
Mocksa, 2021 T

Ieasn kypca:

dbopMHUpOBaHWE U PaA3BUTHE IMO3HABATEIHLHOTO HMHTEpEca K OWUOJOTMM KaK HayKe O >KUBOM
MIPUPOJE.

3apaum kypca:
Oo0yuarmue

e cdopMUpOBaTh TPAKTUYECKHE YMEHHS W HABBIKM B OOJIACTH TPOEKTHO-HCCIEI0BATEIECKOM
JIeSITENIbHOCTH;

e c(hopMHUpPOBATH HABBLIKYA U YMEHHUS 110 COOPY, TOATOTOBKE MaTepuaja JIjisl UCCIIeIOBATEBCKON paObOTHI;
® Hay4yuTh 00pabaThIBaTh IJAHHBIE U OQOPMIISTH PE3YIIBTATHl HCCIIEA0BATEIHLCKON pabOTHI.
® HAy9YHUTh TPAMOTHO COCTaBIISTh IUIaH PaOOTHI;

® HAYUYUTb IMPAaBUIJIIBHO COCTABJISITb CBOXO PpC€Yb IIPU 3alUTEC pa60TBI, AHAJIN3UPOBATh, O606H.[aTI),
BBIACIIATH I'JIAaBHOC,

® HAy4YUTh UCIIOJIb30BATh IIOJIYYECHHBIE 3HAHUS JUIsI IPOTrHO3UPOBAHMS AAIBHEUININX U3MEHEHHH Cpelbl
0o0WTaHMS YeNOBEKa U MPOSKTUPOBAHUS PEIICHHSI SKOIOTHYECKUX MTPOOIIEM.



Pa3zBuBaromue:
® Pa3BUTH MMO3HABATEILHBIA HHTEPEC, UHTEIUICKTYAIBHBIC H TBOPYECKUE CIIOCOOHOCTH;

e chopmMupoBaTh CIIOCOOHOCTH W TOTOBHOCTH K HWCIIONB30BAHUIO TOMYYEHHBIX 3HAHWH M yYMECHHHA B
MOBCEIHEBHOM KU3HH.

® DAa3BUThL CUCTEMY [MPAKTHYCCKUX YMCHI/Iﬁ npu IMPOBCACHUU HCCICIOBaHUN U opraHusanuu
OKOJIOTUYCECKUX SKCIICPUMCHTOB,

® CrI0COOCTBOBATH PAa3BUTUIO TBOPYECKOTO MBIIUICHHUA, CAMOCTOATCIBHOCTH B HNPHUHATUH pemeHHﬁ,
WHUIOHUATUBHOCTH, KYJIbTYPbI O6HI€HI/I$I 1 NMOBCACHNAA, KOMMyHPIKaGeJ'II)HOCTI/I;

® CrIocoOCTBOBATH Pa3BUTUIO YMCHUA pa6OTaTB B I'py1nme, BECTU AUCKYCCUIO, OTCTauBAaTHL CBOIO TOYKY
3pCHUA. BocnurarenbHele:

® BOCIIUTATh JIMYHOCTHO-LIEHHOCTHOE OTHOILIEHUE K POAHOMY Kparo
BocnurareabHble:
BOCIIUTATh JUYHOCTHO-IUCHHOCTHOC OTHOILICHUEC K pOIlHOMy Kpa}o;

BOCIHTATh MO3UTHBHO-cOEperaroliee OTHOIICHHE K OKPYXKAIOIIeH cpeie U COIMaIbHO-OTBETCTBEHHOTO
MOBEACHUS B HEM.

BOCIIMTATh OTPEOHOCTH OOIIEHHS C TPUPOJION, HHTEpeca K IIO3HAHHIO €€ 3aKOHOB;
BOCIHUTATh OTPEOHOCTh K CaMOOOPA30BAHHIO U CAMOBOCIIUTAHUIO
ILli1anupyemMble pe3yabTaTbl 0CBOCHUS Kypca

JIMYHOCTHBIC PE3VILTATHI:

e (popmHpoBaHHE KOMMYHHMKATHBHOW KOMIETEHTHOCTH B OOINEHHH W COTPYAHHYECTBE CO
CBEpCTHMKAMHM, CTaplIMMM M MJIQJIIMMU B Ipolecce o00pa3oBaTelbHOM, OOIIECTBEHHO
NOJIE3HOH, Y4eOHO-HCCIIe10BaTeNbCKOM, TBOPUYECKON U JPYTUX BUIIOB AEATEIBHOCTH;

e (GopMUpOBaHHE TMOHUMAHUsS [EHHOCTU 3JI0pPOBOTO M Oe30macHOro obpasza >KM3HHU; YCBOCHHE
MpaBuUJ HWHAMBUAYATLHOTO W KOJUIEKTHBHOTO O€30MacHOTO TOBEICHUS B UPE3BBIYAITHBIX
CUTYaIUAX, YTPOXKAIOLIUX KU3HU U 3[I0POBBIO JIIOEH, MPaBUJI MOBEAEHUS HA TPAHCIOPTE U Ha
Joporax;

e (hopMHpOBaHME SKOJOTUYECKON KYJIbTYyphl HA OCHOBE NMPU3HAHHUS 1IECHHOCTH >KM3HHU BO BCEX €€
IPOSIBICHUSIX U HEOOXOAMMOCTH OTBETCTBEHHOT0, OEpeX)HOro OTHOUIEHMSI K OKpYXKarouleu
cperne;

® OCO3HAaHWE 3HAYEHUS CEMbH B KU3HU YeNIOBEKa M OOIIECTBa; MPUHATHE LIEHHOCTU CeMEHHOM
JKU3HH; YBOXKUTEIbHOE U 3a00TIMBOE OTHOIIICHUE K YJIeHaM CBOEH CEMbU;

® PA3BUTUC IOCTECTHYCCKOI'O0 CO3HAHUA UYCPE3 OCBOCHUC XYAOKCCTBCHHOI'O Ha, TBOp‘—IGCKOﬁ
ACATCIIBHOCTH 3CTCTUUCCKOT'O XapaKTepa.

MeranpegMeTHBIE PE3YIbTAThL:

® yMEHHE CaMOCTOSITENIbHO OMPEEINATh IeJIU CBOEro 00y4eHHsl, CTaBUTh U (POPMYIHPOBATH IS
ce0s1 HOBbIE 3371yl B yuéOe M MM03HABaTEIbHOIN NesTeIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI
CBOEH MM03HABATEIbHON JESITENbHOCTH;

® YMEHHME CaMOCTOATEIbHO IUIAHUPOBAaTh IIyTH JOCTH)KEHUs Iejed, B TOM 4YHCIe
anbTepHATUBHBIE, OCO3HAHHO BbIOMpaATh Hanbosee 3(pPeKTUBHBIE CIOCOOBI pEeICHHs YUEOHbIX U
MO3HABATEJIbHBIX 33/1a4;



® YMEHHE COOTHOCUTBH CBOU JIEUCTBUS C INIAHUPYEMBIMU PE3YJIbTATAMHU OCYLIECTBIIATH KOHTPOJIb
CBOEH JIEATENIBHOCTU B IPOLIECCE JOCTHIKEHUS pe3ybTaTa, ONpPENesaTh CIIOCOObI NeHCTBUN B
paMKax MpeUIOKEHHBIX YCIOBUH M TpeOOBaHMM, KOPPEKTHUPOBATb CBOM JEHCTBHS B
COOTBETCTBUU C U3MEHSIOIIECHCSA CUTyallueH;

® yMEHHUE OLIEHUBATh IPAaBUJIBHOCTb BBIIIOJIHEHUS y4eOHOM 3a71auu, COOCTBEHHBIE BO3ZMOKHOCTH
€€ pellIeHus;

® BJIaAACHUC OCHOBAMHU CaAMOKOHTPOJIA, CaAMOOLICHKH, NPHHATHA peH_ICHI/Iﬁ U OCYHICCTBJICHUA
OCO3HAaHHOI'O BH60pa B yqe6H0171 H TI03HaBaTCeIbHOM JACATCIIBHOCTH,

® YMCHHUC OIIpPCACIIATh IIOHATHA, CO31aBaThb 0606HI€HI/IH, YCTaHaBJIMBATb aHAJIOTUH,
KJ'IaCCI/I(bI/II_II/IpOBaTB, CaMOCTOATCIIBHO BBI6I/IpaTI) OCHOBAHHA U KPUTCPUH JIA KJ'IaCCI/I(bI/IKaHI/II/I,
YCTaHAaBJIMUBATb IMPUYIUHHO-CJICACTBCHHBIC CBiA3H, CTPOUTH JOTMYCCKOE  PACCYXICHHC,
YMO3AaKJIOUYCHUEC U ACIaTh BBIBOJBI,

e YMCHHME OCO3HAaHHO MCIOJIb30BaTh pPEUYEBBIE CpPEACTBA B COOTBETCTBUM C 3aJadel
KOMMYHHMKAIUU JUIsI BBIPAXEHHUSI CBOMX YYBCTB, MBICIEH W MOTPEOHOCTEH, IIaHUPOBAHUS U
peryJsiluA CBOEH IEATEIbHOCTH; BIAJEHUE YCTHOM M IHCBMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOU PEYbIo;

o q)OpMI/IpOBaHI/Ie " Pa3BUTUC KOMIICTCHTHOCTHU B 00/1aCTH UCIIOJb30BAHUH.

IIpeaMeTHBIC PE3YAbTATHI:

e (opMHpoOBaHHE CHCTEMbl HAy4YHBIX 3HAHWA O J>XMBOM MPHUPOAE U 3aKOHOMEPHOCTAX e&
pa3BUTHSA, UCTOPUUYECKU OBICTPOM COKpALIEHHMH OMOJIOTrHYecKoro pasHooOpasus B Ouocdepe B
pe3ysbTare AeATeIbHOCTH YEJI0BEKa /IJIsl CO3/1aHUsl €CTECTBEHHO-HAyYHOU KapTUHBI MUDA;

e (opMupoOBaHHUE MEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEACTABICHHH O OHOIOIMYCCKHX
00beKTax, Ipolleccax, SBJACHHUAX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX OHOJOTMUYECKHUX TEOPHSIX,
9KOCHCTEMHOM OpraHM3aluy >KU3HH, O B3aWMOCBS3M JKHBOTO W HEKHBOrO B OuHocdepe,
HACJIC/ICTBEHHOCTH ¥ HM3MEHYMBOCTH OPraHU3MOB, OBJIQJICHHE MOHATHHHOM amnmapaTom
OHOJIOTHH;

® MPUOOpPETEHHUE OIbITa HCIOJH30BAHUS METOJOB OMOJOTHYECKOW HAayKHu U TIPOBEACHHUE
HECJIO)KHBIX OMOJIOTMYECKUX DKCHEPUMEHTOB /IS M3YYECHHUS >KUBBIX OPraHU3MOB U YENOBEKa,
IIPOBEJICHUE SKOJIOIMYECKOr0 MOHUTOPUHIA B OKpYy)Karwolled cpezne; ® (HopMHpOBaHHE OCHOB
HKOJIOTMYECKOI TPaMOTHOCTH: CITIOCOOHOCTH OIICHUBATh MOCTEACTBUS JAEATEIHLHOCTH YEIOBEKa B
npupoje, BIUsHUE (HaKTOPOB PHCKa Ha 3J0OPOBBE YEJOBEKA; BHIOWPATH II€NIEBbIE M CMBICIOBHIE
YCTAaHOBKHM B CBOMX JEUCTBHUSX M MOCTYIKax MO OT HOLIEHUIO K JKUBOW MPHUPOJIE, 310POBBIO
CBOEMY M OKPYXAIOIIMX; OCO3HAHUE HEOOXOIUMOCTH JEUCTBUH MO  COXpPaHEHHUIO
Oropa3zHoo0pa3us v MPUPOJAHBIX MECTOOOUTAHUN BUIOB PACTEHUI U KUBOTHBIX;

L4 (bOpMI/IpOBaHI/IC HpCHCTaBHCHI/Iﬁ 0 3HAYCHHH OHOJIOTHYCCKHUX HAayK B PCIICHHUU Hp06J'ICM
paoroOHAJIBHOI'O0 MPHUPOAOIIOJIB30BaAHNA, 3allUTbl 3J0POBbA JIIO}IGI;'I B YCJIOBHIAX 6I)ICTpOl"0
HU3MEHCHHA 3KOJIOTHYCCKOT'0 KayCCTBa OKPY)KaIOHIeI\/’I CpCabl;

® OCBOEHHE NMPHUEMOB PALIMOHAIIBHON OPraHM3alMU OXPaHbl TPYAA U OTAbIXA, BBIPAIMBAHUSA U
Pa3MHOKEHUs KyJIbTYPHBIX PACTEHUM U JOMAIIIHUX KUBOTHBIX, YXO/a 32 HUMHU.

Mecto npeamera (Kypca) B y4eOHOM IUIaHe

[IpencraBnennas pabodasi mporpaMMa COOTBETCTBYET IpPOrpaMMe OCHOBHOTO OOILEro
obpazoBanusi. Cpok peanusaiu nporpammel — oauH rof (34 yaca, 1 yac B HeJeJIl0 B TeUeHHe
1 roga).



Y4yeOHO-TEMATHYECCKUH JIAH

Ne | Ha3BaHue TeMbl Teopust NPaKTHKA BCero
Mup noa MUKpOCKOIIOM 1 4 )
B Mupe HeBHIMMOK. 0 4 4
B mapcrBe pacTeHui. 0 15 15
B napcrtBe rpu6os. 1 10 11

Conep:xaHnue NnporpaMmal
Tema Nel. Mup nox MUKPOCKOIIOM

3HaKOMCTBO C IIJJAHOM paboThl M TEXHUKOW O€30IaCHOCTM IPU  BBINOJIHEHUU
nabopaTtopHbix pabor. Kak denoBek Mmo3HaeT OKpykaromuid Mup. buomorndeckme Haykw.
[TIpodeccun, cBszanHble ¢ Ouonorueid. Meroapl mno3HaHus. buonormueckue npubOpsl U
UHCTPYMEHTBI.

[TouyBcTBYyit cebst Ha Mecte JleBeHryka. Mcropun BeNMUKHX OMOJIIOTMYECKUX OTKPBITHM.
3HaueHue u3zo0peTeHust Mukpockona. P. ['yk — nepBooTkpbIBaTenb KIeTKH. A. JIEBEHI'yK OTKpBLI
MUKPOMHMP.

JlaGopaTopHbIie pabOThI:

JlaGoparopnas pabora 1. Kakme uactu B Mukpockome riaBHble.... W s yero
MHUKPOCKOILY 3€pKaJio ¥ peBoJibBEp? Y CTPOMCTBO MUKPOCKOIIA.

JlaGoparopHas pabota 2. UTo Takoe MHKpoIlpenapaT U Kak ero paccMotpers? IlpaBuna
paboThI ¢ MUKPOCKOTIOM.

JIaGoparopnas pabora 3. Kak mpeBpatuth Myxy B cioHa? OnpeneieHHe yBeTUYEHUS
MHUKPOCKOTIIA.

JlabopaTtopHas pabota 4. Uto yBuaen B mukpockon Pobept I'yk? PaccmaTpuBanue cpesa
pOOKH.

JIaGoparopHas pabota 5. Uto yBunen JleBenryk B kamie Bozpbl? IlyTemecTBue B Karmto
BOJIBI.

Ocennss sxckypeusi: «IlyremiecTBrue B mpupoay ¢ OMHOKIEM U MUKPOCKOTIOM)
Tema Ne2. B Mupe HeBUAUMOK.

OtkpeiTue Oaktepuii. PasHooOpaszue Oaktepuil. 3HaueHue Oaktepuit: Kyna neBaroTcs
omasiue nucThsa? [loyemy mbl 6oeeM? KTo KHUBET B KelylKe Y KOPOBBI M HAC B KUIICYHUKE?
Kto 3axxuraer B okeane u Ha 6osoTe orau? [1po kedup, CHII0C U KBAIIEHYIO KayCTy.

Jlabopamopuvie pabomul.

JlaGoparopnast pabora Ne6. Uro Oyzmer, eciu 4ail OCTaBUTh B 3aBapOYHOM YalHUKE?
[TpuroToBieHNEe CEHHOTO HACTOSI, pacCCMaTPUBaHNE CEHHON MaJOYKH.

JIaGoparopnast padora Ne7. Ilo3HakombTech, kapTodenbHas majgouka. PaccMarpuBanue
JIBIDKEHUS OaKTepUu.



JlabopatopHas pabora Ne 8. Uto Oymer, eciiv OCTaBUTh MOJOKO B TEMIOM MecTe?
PaccmarpuBaHye MOJTOYHOKUCIIBIX OAKTEPHIA.

JIaGoparopnast pabora Ne 9. 3aueM y ropoxa Ha KOpHsX KiyOeHbku? PaccmarpuBanue
KIIyOCHBKOB Ha KOPHSAX O0OOBBIX.

JlaGopaTopHas pabdora NelO. 3adem Hamo 4uCTUTH 3yOnI? PaccMarpuBanme 3yOHOTO
Hazéra.

Tema Ne3. B napcrBe pacteHmid.

Taituer pactenmii. Uto Takoe ¢orocunTe3? IlurmenTsl pactrenmii. CTpOoCHHE KIIETKH
pactenuii. Tkanu pacteHuid. MUKPOCKOITUYECKOE CTPOECHHUE OpraHOB pacTeHuil. MHOroooOpasue
pacteHuid. OTaensl pacTeHUH.

Jlabopamopuvie pabomol

Jlaboparopuast padora Nell. Kakoe camoe MaJeHBKOE IBETKOBOE PACTCHHE MOXKET
IPEBPATUTh 03€PO B 00JIOTO?

JlaGoparopuass pabota Ne 12.0 uéMm MokeT paccka3aTh BawtucHepus? W3ydeHue
CTPOEHHUSI KJIIETKH PACTECHUM.

Jlabopatopuas pabota Nel3.Iloyemy y repaHu JUCT 3€lEHBIN, a JICTIECTKHA KpacCHBIE.
W3yueHne riacTu1 o MUKPOCKOTIOM.

Jlaboparophas pabota Nel4.ITouemy apOy3 ciaakuii, a TMMOH Kuciblid. PaccmarpuBanue
BAKYOJIEH C KJIETOYHBIM COKOM.

JlaboparopHast pabora Nel5.Kak oO6Hapy)uTh kpaxman? PaccmarpuBaHue KpaxMallbHBIX
38peH B KJIETKax KapToders.

JlaGopatopnass pabora Nel6.Ilowemy kpammBa #OKETCS, a TepaHb IaxHET?
PaccmarprBaHue BOJIOCKOB 2IHIEPMUCA PACTEHUM.

JIaGoparopHast pabota Nel7.Ilouemy KOpHM pacTeHUH BCACBIBAIOT TaK MHOTO BObI?
KopHeBbIe BOJIOCKH 0] MUKPOCKOIIOM. 3au€éM KOPHIO YEXJIUK?

JlabopatopHas pabora Nel8.Ilouemy Boma cmocoOHa MABUTAThCS IO JApPEBECHHE?
W3ydeHne MUKpOTIpenapaToB APEBECUHBI Pa3HBIX PACTEHUH.

JIaGoparopHas pabota Nel9. Kro u3o6pén Oymary? M3ydeHue ocuHBIX THE3A U Oymaru
nos Mukpockorom. [louemy kapannam numet no oymare?

JlabopatopHas padota Ne20.[louemy xBosi 3uMoi He 3amep3aer? M3ydeHue cTpoeHwms
XBOHM Ha MUKpoOIIpenapare.

JlaboparopHass pabGota Ne2l.IloueMy Tmo3eieHeNd CTEHKH aKBapuyma U CTBOJBI
nepeBbeB? M3yueHrne 0qHOKIETOUHBIX BOAOPOCIEH.

JIaGoparophas padota Ne22.Yem ob6pazoBana TuHa? Criuporupa rnojx MUKPOCKOIIOM.

JlaGoparopHasi pabora Ne23.I'me uckaTh 3apoAblll y pacteHuil? M3yueHue crpoeHus
CeMsIH IO MHUKPOIIperapaTam.

3umHssa dKkckypeus: HoBoroansst ckazka. CHEXMHKM WM JIBAVHKU T10J, MHKPOCKOIIOM.
BripanmBaemM 1 cMOTpUM KPUCTaJLIBL.

Tema Ne4. B napcrse rpu0oB.

Taitabl Tpu6oB. CTpoenue rpudoB. MHOroodpasue u 3HaueHue rpudoB.



Jlabopamopuvie pabomoi.

JIaGoparopnas padora Ne24. 13 yero rpub cocrout? PaccmaTpuBanue cpe3oB rpuda moj
JIYTIOM 1 MUKPOCKOIIOM.

JlaGopaTopHas pabora Ne25. 3auem rpuly IuiacTUHKM U TpyOouku? M3ydeHuwe cpesa
[UISATIKY [JI0JIOBOTO Teja rpuda.

JlaboparopHast padora Ne26. [louemy oBomu THHTH HaumHaroT? Korma poca ObiBaeT
myuHucTon? V3yuenue nopaxEHHbIX rPUOKOBBIMH 3a00I€BaHUSIMH PACTEHUI.

Jlaboparophast pabota Ne27. Uto Takoe miuecerb? M3ydeHne pa3HbIX BUOB IICCCHH.

JlaGopaTopHass pabGora Ne28. UTo NpOMCXOAUT C TECTOM, KOrja Tylda JIPOXKH
no6aBmsioT? M3ydeHne NOYKOBaHUS POKIKEH.

JlaboparopHast pabora Ne29. [Touemy Henb3s BbIpe3aTh cBOE uMsl Ha aepeBe? M3ydenwue
IUTOJIOBOTO TeJia pruda — TPYTOBUKA, PACCMATPUBAHKE €r0 CIOP MO MUKPOCKOIIOM

OneHka 10cTHKEeHMI IVIAHMPYEMbIX pe3yJIbTaTOB YCBOCHHS Kypca

JUis  oTcineXuBaHUS — PE3yNbTaTUBHOCTH  00pa30BaTENbHOrO IIpolecca [0 IporpaMmme
«[IpakTHKyM MO OHOJIOTUN» UCIIONIB3YIOTCS CIEeIYIOIINE BUIbI KOHTPOJIS:

- Mpe/BapUTEeNIbHBIM KOHTPOJIb (IpOBEpKa 3HAHUM YyYalIuMXcs Ha HAYaJlbHOM 3Tare OCBOEHUS
IIPOrPaMMbl) - BXOJHOE TECTUPOBAHMUE;

- TeKYIIMI KOHTPOJIb (B TEYEHHUE BCETO CPOKA Pealin3alui IPOrpaMMBl);

- UTOTOBBIK KOHTPOJIb (3aKIIOUYMTENbHAs MpPOBEpKAa 3HAHWM, YMEHMH, HABBIKOB IIO UTOram
peanu3ay IporpamMMmal).

DopMbI aTTECTALUHA

- caMOCTOsATeNIbHas paboTa;

- TECTUPOBAHHE;

- TBOPYECKUE OTYETHI;

- yyacTHe B TBOPUECKUX KOHKYPCax 10 OMOJIOTHH;
- IPE3EeHTalUs U 3alUTa IPOEKTa.

Texywuii KOHMPONL:

®opmMamMH KOHTpPOJSI yCBOEHHs Y4eOHOTO Marepuajia IpPOTrpaMMbl SBISIOTCS OTYETHl IO
IOPaKTUYeCKUM paboTaM, TBOpUECKHE palOoThl, BBICTYIJICHHS Ha CEMHHapax, CO3/JaHue
Ipe3eHTalMy Mo TeMe U T. A. OOydarolrecs BBIIOIHIIOT 3aJlaHUsl B MHIUBUIYaJIbHOM TEMIIE,
COTpYAHHMYAsl C IEAAaroroM. DBbIIOTHEHUE IIPOEKTOB CO3AACT CUTYALUIO, ITO3BOJISAIOLLYIO
peann30BaTh TBOPYECKUE CHUJIBbI, 00ECIEUUTh BBIPAOOTKY JIMYHOCTHOTO 3HAHUSA, COOCTBEHHOTO
MHEHHS, CBOETO CTWJIS JAeATeNbHOCTU. BrimoueHne oOydaromuxcs B peaibHYI0 TBOPYECKYIO
NeSITeIbHOCTD, MPHUBIICKAIONIYI0O HOBHU3HOW W HEOOBIYHOCTHIO SIBJISIETCS CTHUMYJIOM pa3BUTHUS
MO3HABATENBbHOr0 HHTEpeca. OJTHOBPEMEHHO Pa3BHBAIOTCS CIIOCOOHOCTHU BBISBIISATH MPOOIEMBI U
paspemaTh BO3HHKAIOIME IPOTUBOpedrs. 110 OKOHYaHUU Ka)KIOW TeMBbI IIPOBOJUTCS UTOIOBOE
3aHATHE B BHUAEC TEMAaTUYECKOro TEeCTUpoBaHMsA. MrTorosas arrecranus IIpeayCMaTpUBaET
BBIIIOJIHEHUE UHIUBUAYAJIbHOTO ITPOEKTA.

Y4yeoHo-MeTOANYECKOE 00ecmeyeHne



YyebHO-MeTOAMYECKOEe OOecreyeHne Kypca BKIIOYaeT B cebs ydeOHoe mocoOue yist
VYaUXCsA M TpOorpaMMmy Kypca. YdeOHOe rmocobme i ydammxcs oOecredruBaeT
coepxkaTebHyl0 4acTh Kypca. Coxaepxkanue mocobusi pa3douTo Ha maparpadbl, BKIIOYACT
JUAAKTUYECKUH Marepual (BONPOCHI, YINPAKHEHMs, 3aJayd, J[JAOMAIIHUHA SKCIIEPUMEHT),
NPaKTUYECKHE PAOOTHI.

HOUPDPPOBAS JIABOPATOPUA YYEHUYECKASA

e [{udpoBble TaTYUKH SIEKTPOIPOBOAHOCTH, pH, monoxeHus, TeMieparypbl, a0COIIOTHOTO
JaBJICHUS,

e Beckol antekTponHbie yueOHbie 200 T;

e Mukpockon: nupoBoil Ui ONTUYECKUi ¢ yBenudeHueM ot 80 X;
e Habop /U1 U3roTOBJIEHUSI MUKPOIIPENapaToB;

e Mukponpenaparsl (Ha00D);

L COGI{I/IHI/ITCHBHHC IMpoBOJa, IpOrpaMMHOC O6GCH€‘-I€HI/I€, MCTOANYCCKNEC YKAa3aHUs;

KOMIIJIEKT NIOCYAbI 1 OBOPYJAOBAHMUA J1JIs1 YHEHUYECKHUX OIIBITOB
e [IITaTnB 1a0OPAaTOPHBIA XUMUYCCKHUI:

e HaGop wamex Ilerpu:

e HaGop HHCTPYMEHTOB IpenapoBalbHbIX:

e JIo>KKa JI71s CKUTaHMS! BEILIECTB!

e Crynka dapdopoBasi ¢ TeCTUKOM:

e HaGop 6aHOK, CKIISIHOK, (DJIAKOHOB JJIS1 XpaHEHUs! TBEP/IbIX PEaKTHUBOB;
e HabGop npobupoxk (ITX-14, I1X-16);

e [Ipubop A5 MOTydeHUs ra3os;

e CriupToBKa U roproyvee s Hee;

e OunbTpoBanbHas Oymara (50 mwrT.);

e Konba xoHn4eckas;

e [lanouka crekisiHHAs (C pe3MHOBBIM HAKOHEYHUKOM);

e Yameuka a5 BeIIapUBaHUs (BBITApUTEIbHAS YallleuKa);

e MepHbIii HWIHHIP (TIACTUKOBBIN);

e Boponka crekiisiHHas (Masias);

e Crakan ctekassHHbIN (100 M)

MaTeleaﬂbHO-TeXH nyeckoe obecneyeHue:



HOYTOYK, 3KpaH, NPOEKTOop

undcpposas nabopartopus



KanennapHo-TtemaTnyeckoe IJiaHHPOBaHNe

[Tpunoxenue

Ne i/m

Jara

IInan

dakr

Tema ypoka (3ansiTust)

dopma
OpraHu3anuu

ypOKa
(3aHsaATHA)

Buabl yueOHoil 1eATeIbHOCTH

HUcnosb3oBanue
JabopaTopHoro u uugpoBoro
o0opynoBanus neHrpa «Touka
pocTay

BBenenue — 5 4

1 BBoansiii uncTpykTax no Th npu VYpok - 6ecena | 3HakoMcTBO ¢ MHCTpYKTaxkeM | Lludposas naboparopus mo
MIPOBEICHUH JIA0OPATOPHBIX padOT. no Th OMOJIOTHH
[TpuOopHkI 11 HAYIHBIX
HCCJICIOBaHUM,
nabopatopHoe 00opyI0BaHHE
2 HcTopusi MUKPOCKOITUPOBAHUSI. VYpox - 3nakoMcTBO ¢ naboparopusiM | Lludposas naboparopus mo
naboparopus obopymoBaHueM U npaBuiaamu | 6wosoruu. JlaboparopHoe

3HAKOMCTBO C YCTPONCTBOM
MHUKPOCKOTIA.

X UCITIOJIb30BAHUA

JI.P. Nel. Kakue vactu B
MHUKPOCKOIIE IJIaBHBIE. ... 1 s
4Eero MUKPOCKOITY 3€pKallo U
peBoibBEp? Y CTPOUCTBO
MHUKPOCKOIIA.

JILP. Ne2. Yro Takoe
MUKpoOTpenapar u Kak ero
paccmotpets? [IpaBuiia
paboThI ¢ MUKPOCKOIIOM.

JILP. Ne3. Kak npeBpaTuth
MyXxy B cioHa? OmnpeneneHue
YBEJIMUYEHHUSI MUKPOCKOIIA.

obopynoBaHue




P. I'yk — nepBOOTKpHIBATENb KIETKU. | YPOK - [ToBTOpstOT paBmiIa pabotel ¢ | JlabopaTopHOE 0060pyHOBaHUE.
MPaKTUKYM MHUKPOCKOIIOM. BBITIONIHSIOT Mukpockornsl
JL.P.Ne 4. Yrto yBuzen B
mMukpockomn Pobept ['yk?
PaccmarpuBanue cpesa
POOKH.
OTtkpbiTHE MUKpOoMUpa JIeBeHrykoM | Ypok - [ToBTOpstoT mpaBuiia pabotel ¢ | JlabopaTopHOE 000pyAOBaHUE.
IPAKTUKYM MHUKPOCKOIIOM. BBINONHSIOT MuKpocKoIbI
JL.LP.Ne 5. Yro yBunen
JleBeHryk B Karuie BOJbI?
[TyTemiecTBre B KaruitO BOJIBI.
Ocennsis sxckypeusi: «llyremectsue | Ypok - 3HaKOMCTBO € udpoBoii MUKpPOCKOIT.
B IIPUPOY C OMHOKIIEM U AKCKYpCHUSI beHonornyecKuMu

MHKPOCKOIIOM>»

HU3MCHCHUAMU B IIpUPOAC C
HAaCTYILICHUCM OCCHHU.

JlabopaTopHoe o0opy0BaHUE.

bunoxmm




B Mmupe HeBuAMMOK. — 4 4

HYTCI_HGCTBI/IC B MHUKPOKOCMOC.

Ypok -
nabopaTopus

Boimonsstor JI.P. Ne 6. Yto
Oyzer, eciiv 4ail OCTaBUThH B
3aBapOYHOM YaliHUKE?
IIpuroroBnenue CEHHOToO
HACTOsI, pacCCMaTpHUBaHUE
CEHHOM MaJIouKH.

[{udposoit Mukpockor

JIaGopatopHoe 060pyIoBaHHE.

Crtpoenue u paznooOpasue OakTepuit

Ypok -
naboparopus

Bemonustor JI.P. Ne7.
ITo3HaKOMBTECD,
KaprodeapHas Mmajouka.
PaccmarpuBanue nBuxeHus
OakTepuu.

Hudposoit MuUKpockomn

JlaboparopHoe 060pyI0BaHHE.

3HaveHne OaKTepUil B MpUPO/Ie

Ypok -
naboparopus

Boimonsstor JI.P. Ne 9. 3auem y
ropoxa Ha KOpHsX KIyOeHbKH?
PaccmaTpuBaHue ki1yO€HBKOB
Ha KOpPHSAX O00OBBIX.

Hudposoii Mukpockor

JlabopaTopHoe o0opy0BaHUE.

3HaueHue OakTepuil B )KU3HU
YeJIoBeKa

VYpok -
nabopaTopus

Brimonasror JI.P. Ne 8 . Uto
OyzeT, eCJIH OCTaBUTHh MOJIOKO
B TEIIIOM MecTe?
PaccmarpuBanue
MOJIOUHOKHUCIBIX OaKTepHil.

JL.P. Ne10. 3auem Hamo
YUCTUTH 3yObI?
PaccmatpuBanue 3yOHOTO
HaJéTa.

Hudposoii MuUKpocKoI

JlabopaTopHoe o0opy0BaHUE.




B napcrBe pacrenmii — 13 u

10 Y 1uBUTENbHBIE PACTCHUS Ypok - Bemomnstor JI.LP. Nel1. Kakoe | LludpoBoit Mukpockon
naboparopus camMoe MaJIeHbKOE [IBETKOBOE
JlaGopaTopHoe o0opy0BaHUE.
pacTeHHne MOKET IPEeBPaTUTh
03epo B 60710T0?
11 IlyremecTBue B KIETKY paCTEHUI VYpok - Beimonastor JI.P. 12. O uém Hudposoii Mukpockor
naboparopus MOJKET paccKas3aThb
JlabopaTopHoe o0opy0BaHUE.
BajuincHepus? M3ydyenue
CTPOCHMS KIIETKHA PACTCHUM.
12 Munu — uccnegoBanue: «Kto VYpok - Bemomastor JI.P. Nel13 Tlouemy | Lludposoit Mmukpockon
ACKpacuil MUp pacTeHuin? naboparopus repaHu JIUCT 3€IEHBIN, a
pacxp PP PATop yrep ’ JlaboparopHoe 060pyI0BaHHE.
JIeNeCTKH KpacHsble. M3yuenue
TJIACTU] TIOJ MUKPOCKOIIOM.
13 Munu — uccnenosanue: «llouemy Ypoxk - Bemonnstor JI.P. Nel4.ITouemy | Lludpposoii Mukpockon
BKYC TUIOJIOB U SITOJ] Pa3HBII?» naboparopus ap0Oy3 cnajkui, a JMMOH
. JlabopaTopHoe 000pyIOBaHHE.
KucIblid. PaccmaTpuBanue
BAKYOJIEH C KJIETOYHBIM COKOM.
14 Munu —ucciae10BaHueE; VYpox - Beimonastor JI.P. Nel5. Kak Hudposoii MuUKpocKoI
Omnpenenenne cojepkaHus Kpaxmana | JabopaTtopus 0OHapyXHUTh Kpaxmain?
P P P patop Py P JlabopaTopHoe o0opy0BaHUE.
B MIPOJYKTAX MUTAHUS. PaccmaTprBaHue KpaxMalbHBIX
3€peH B KJIeTKax KapToders.
15 TaliHbl THUCTA pacTeHUH Ypok - Boinonustor JI.P. Nel6. udpoBoit MUKpOCKOTT
nabopaTtopus [Touemy kpamnuBa #KETcH, a

repaHb MMaxHeT?
PaccmarpuBanue BOJIOCKOB
SMUJAEPMHUCA PACTEHUM.

JlaGopaTopHoe 060pyioBaHKE.




16

Kopens

Ypok -
nabopaTopus

Bemmonasrtor JI.P. Nel7.

ITouemy KOpHU pacTeHUI
BCAChIBalOT TaK MHOI'O BOJbI?
KopueBbie Bonocku 1mnoj
MHUKPOCKOIIOM. 3a4€M KOPHIO
YEeXJIUK?

Hudposoit MuUKpockomn

JlaGopaTopHoe o0opy0BaHUE.

17

TpaHCIOpT BEIIECTB B PAaCTCHUH

VYpok -
nabopaTopus

Boimonastor JI.P. NelS8.
[Touemy Boa criocoOHa
JIBUTATHCSA 110 APEBECHHE?
N3yuyenne Mukponpenaparon
JIPEBECUHBI PAa3HBIX PACTEHUH.

Hudposoii Mukpockor

JlabopaTopHoe o0opy0BaHUE.

18

3UMHSS SKCKYPCHS

VYpok -
AKCKypCHUs

3UMHSIS SKCKYpCHS:
HoBoronusis cka3ska.
CHEeXUHKY U JIbJUHKY O
MHUKpOCKOIIOM. BrIpamuBaem u
CMOTPHUM KPHUCTAJUIBI.

Hudposoii MuUKpockoI

JlabopaTopHoe o0opy0BaHUE.

19

3HaueHue 1 MHOT0oOpa3ue pacTeHH

Ypok -
nabopaTopus

Brimonasror JI.P. Ne19 . Kto
n300pén oymary? Mzydenue
OCHHBIX THE3] U OyMaru 1o,y
MHUKpOcKoroM. [Touemy
KapaHalll MuIeT no oymare?

Hudposoii Mukpockor

JlaGopaTopHoe 060pyI0BaHHE.




20 IlyTemecTBue B NOABOIHBINA MUD. Ypok - Boimonnstor JI.P. Ne21. [{udpoBoit MUKPOCKOIT
naboparopus [Touemy mo3eneHeny CTCHKH
JlaGopaTopHoe 060pyIoBaHHE.
aKBapuyMa U CTBOJIBI
nepeBbeB? M3yuenue
OJIHOKJIETOYHBIX BOJIOPOCIEH.
21 Bonopocnun Ypox - Boinonnstor JI.P.Ne22. Hudposoii Mukpockor
nabopaTopus
Yem oOpa3zoBaHa TUHA? JlabopaTopHoe o0opy0BaHUE.
Cnuporupa 1moj MUKPOCKOTIOM.
22 Munu - uccienoBaHue: Ypok - Boinonsstior JI.P. Ne20. udpoBoii MUKpPOCKOIT
. naboparopus [Touemy xBOs 3UMOI1 HE
«MaJieHbKO# eJI04YKe XOJIOTHO JlaboparopHoe 060pyI0BaHHE.
. 3amep3aet? M3yuenue
3UMOM?»
CTPOEHHS XBOU Ha
MUKpOIIpernapare.
23 Pa3mHoxkeHue pacteHuit Ypok - Bemonnsitor JI.P. Ne23. Hudposoii Mukpockor
naboparopus
['me nckate 3apoapI y JlaGopaTopHoe 060py10BaHHE.
pactenuii? U3yuenue cTpoeHus
CEMSH TI0 MUKpOIIpenaparam.
24 WuTennexryansHas urpa « TaitHbl Ypok-3auer O060011a0T MoTyYeHHbIE
pacTeHui» 3HAHUS, BHITIOTHIIOT TECTOBBIC
3aJaHHS

B napcrBe rpu6os- 11 4




25 VYPok 3aHUMATENbHON MUKOJIOTHH. VYpok - nekuus | 3HaKOMSITCS C LIApCTBOM [{udpoBoit MUKPOCKOIT
rpubOB, HAYKOW «MHUKOJIOTHS
’ JlaGopaTopHoe 060pyIoBaHHE.
26 Taitasl rpubOB VYpox - Bemomnnsitor JI.P.Ne24 13 wero | Lludposoit Mukpockon
MPaKTUKYM rpub cocTout?
P JIaGopatopHoe 060pyIoBaHHE.
PaccmarpuBanue cpe3oB rpuda
MOJ1 JIYIIOM ¥ MUKPOCKOTIOM.
27 Crpoenue rpuboB Ypok - Boimonustor JI.P. Ne25 3auem udpoBoii MUKpPOCKOIT
naboparopus rpuly IUIACTUHKH U TPYOOUKU?
patop puby 124 JlaboparopHoe 000pyI0BaHHE.
W3ydenue cpesa HUISIKA
IIJI0JIOBOTO Teja rpuoda.
28 MHuoroo6pasue u 3HaueHue rpudoB VYpox - Bemomastor JI.P. Ne26 TTouemy | Lludposoit Mmukpockon
MPAKTUKYM OBOIIY THUTh HAYUHAIOT?
JlabopaTopHoe o0opy0BaHUE.
Korna poca ObiBaeT
MyuHucTon? M3ydyenue
MOpaXEHHBIX TPUOKOBBIMH
3a00JIeBaHUSIMU PACTEHUH.
29 3HadyeHue rpu0oB B MPUPOJIE VYpox - Bemonnstor JI.P. Ne27 Yro JlaGopaTopHoe 06opynoBaHHe
nabopaTopus Takoe 1ieceHsb? M3yuenne
Hudposas nadboparopus no
pa3HbIX BUJOB IJICCEHH.
OuosIoTHH
30 3HaueHue rpuboB B )KU3HU YelIoBeKa | YPOK - Beimonastor JI.P. Ne28 YUto Hudposoii MuUKpockor
MPAKTUKYM MPOUCXOTUT C TECTOM, KOTJa
JlaGopaTopHoe 060pyI0BaHHE.
TyZa APOXKU JO0aBIISIIOT?
N3ydenne noukoBaHus
JIPOAOKEM.
31 Tuxas oxota Ypok - Bemomnnsitor JI.P. Ne29 Tlouemy | Lludposoit Mmukpockon
MPAKTHKYM HEJb3s BbIpE3aTh CBOE MMsI Ha




nepese? M3ydyeHue mio10Boro
Tena rpubda — TpyTOBHKA,
paccMaTpuBaHHE €ro Crop Mo
MHUKPOCKOTIOM

JlaGopaTopHoe o0opy0BaHHE.

32 Becennsist skckypeus VYpox - PaccmarpuBarot o Hudposoit MuUKpockomn
IKCKYpCHs MHKPOCKOIIOM CTPOEHHE
P P P JlaboparopHoe 060pyI0BaHHE.
MOYEK, YaCTHU IIBETKA, MbLIBILY,
MOJICYMTHIBAIOT FOJHYHBIC
KOJIbIIA B IPEBECHHE.
33 3amuTa HHPOPMAIIMOHHBIX IPOSKTOB | YPOK - [IpencTaBnsioT pe3ysbTaThl
KOH(EepeHIUs | CBOCH JCSATEIbHOCTH.
3alunaT NPOEKThI
34-35 Peseps







