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O01mas xapakTepucTHKA MPOrpaMMbl

CoBpeMeHHbIN yueOHbIN MPOIECC HAMIPABIICH HE CTOJBKO Ha TIOCTUKECHHE
pe3yJabTaTOB B 00JIACTH MPEAMETHBIX 3HAHUN, CKOJIBKO Ha JINYHOCTHBINA POCT
pebenka. O0y4yeHue 1Mo HOBBIM 00pa30BaTeIbHBIM CTaHIapTaM MPEeayCcMaTpUBaET
OpraHu3allii0 BHEYPOUHOU JEATEIBHOCTU, KOTOPAst CIIOCOOCTBYET PACKPBITHIO
BHYTPEHHETO MOTEHIINAJA KaXKJ0T0 YYEHUKA, PA3BUTHE U MOICPKAHUE ETO
TajaHTa.

OmHUM K3 KITFOYEBBIX TPEOOBAHMM K OMOJIOTHYSCKOMY 00pa30BaHMIO B
COBPEMEHHBIX YCIIOBUSIX M BaXXHEUIIIUM KOMIOHEHTOB peanu3anuu OI'OC
SBJISIETCS OBJIAJICHUE YUAIIUMUCS MPAKTUYECKUMU YMEHUSIMU U HaBBIKAMU,
MIPOEKTHO — UCCIIEA0BATEILCKON JiesITeNbHOCTRIO. [Iporpamma «IIpakTrdeckas
Oumonorus» HalpapieHa Ha (OPMHUPOBAHUE Y ydalIuxcs 6 Kiacca HHTEpeca K
M3YUYEHUIO OMOJIOTUH, PA3BUTHE TPAKTUUECKUX YMEHUN, IPUMEHEHUE MOTYyUYECHHBIX
3HAHWM HA MPAKTHUKE C UCIOJIb30BaHEM 00opyaoBaHus L{eHTa ecTecTBEHHO-
Hay4YHOU ¥ TEXHOJOTMYECKOM HarpaBiieHHOCTelN « Touka pocTa», OAroToBKa
y4alIUXCcs K y4aCTHIO B OJIUMIINATHOM JIBUKEHUH.

Ha 6a3e nentpa "Touka pocta" obecrieunBaeTCsi peanusaius o0pa3oBaTeIbHbIX
MIpOrpaMM €CTECTBEHHOHAYYHON M TEXHOJOTMYECKON HaMpaBJICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAHUSIMU 3aKOHOJIATEILCTBA B chepe
oOpa3zoBaHus U ¢ y4eToM pexkoMeHaanuii depepanbHOro oneparopa yueOHOro
npeamera «buosorus.

Pabouasn npozpamma cocmaejieHa Ha OCHoee:

« 3akoH Poccuiickoit @enepanuu «O6 obpazoBanuu B Poccuiickoi
@eneparum» ot 29.12.2012r. Ne273-D3;

o DenepanbHbIil TOCYIAPCTBEHHBIN 00pa30BaTEIbHbBIN CTAaHIAPT OCHOBHOTO
oOmero o0pa3oBaHusl, yTBEpKACHHbIN TprKa3oM MuHoOpHayku Poccun ot
31.05.2021 Ne 287 "OO0 ytBepkaenuu enepaibHOro 00pa3oBaTEIHLHOTO
CTaHJapTa OCHOBHOTO 00111ero oOpa3zoBaHus"

o Meroanueckue peKOMEHIAINH 110 Peah3aIii 00pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHOHAYYHOM U TEXHOJOTMYECKOW HAIPABICHHOCTEM I10
OMOJIOTHH C UCIIOJIB30BaHUEM 000pYyA0BaHUS LIEHTpa « Touka pocTay.
Metoanueckoe rmocooue. — Mocksa, 2021 r

o B coorBerctBuu ¢ OOII OO0 MKOY «llecuanas cpennsis
obmieoOpa3oBarenbHas nikona» [IputorHenckoropaiiona PK



ean kypca:

dbopMHEpOBaHUE U Pa3BUTHE MTO3HABATEIIPHOTO HHTEPECA K OMOJIOTHH KaK HAYyKe O
KUBOU MIPUPOJE.

3agaum Kypca:

o (opMupoBaHHE CUCTEMBbI HAYYHBIX 3HAHUN O CUCTEME >KUBOU MPUPOIBI U
HaYaJIbHBIX MPEJICTABICHUN 0 OMOJIOTMYECKUX 00BbEKTaX, Mpolieccax,
SBJICHUSIX, 3aKOHOMEPHOCTSIX;

e MPUOOPETEHHUE OMbITA UCIIOIH30BAHUS METOJIOB OMOJIOTHYECKON HAYKH JJIsI
MIPOBEICHUS HECJIOKHBIX OMOJIOTMYECKUX IKCIIEPUMEHTOB C
HCIMOJIb30BaHeM o0opyaoBaHus LleHTpa ecTeCTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOW HanpaBiaeHHOCTeN «Touka poctay;

e Pa3BUTHUEC YMEHUHU M HABBIKOB MPOCKTHO — UCCIIEA0BATEIbCKOMN
JeATEIIbBHOCTH C UCTIOJIb30BaHUEM 000pyioBaHus LleHTpa ecTecTBEeHHO-
HAYYHOM U TEXHOJOTMYECKOW HampaBlIeHHOCTEN « Touka pocray;

e IIOATIOTOBKA YYAIIMNXCA K YUYACTHUIO B OJIMMIINATHOM ABHUKCHUH,

e Pa3BUTHE YMEHMI U HaBBIKOB PA0OTHI C PA3IMYHBIMU UCTOUYHUKAMHU
uHdopmaIuy;

o (opMHUPOBAHHE OCHOB IKOJIOTHYECKON IPAMOTHOCTH.

Conep:kaHue NporpaMmMbl
Tema Nel. Mup noa MEKpPOCKONOM

3HaKOMCTBO C IJIAHOM pa0OThl U TEXHUKON 0€30MaCHOCTH MPH BBIMOJIHEHUU
nabopaTopHbIX padboT. Kak uenoBek Mo3HaeT okpykaromuii Mmup. buonornueckue
Hayku. [Ipodeccun, cBsizannbie ¢ Ononorueit. Meto sl no3nanus. buonornueckue
npuOOpbl U UHCTPYMEHTBHI.

[TouyBcTBY# cebst Ha mecTe JleBenryka. cTopuu BeIMKUX OMOIOTHYECKUX
OTKpBITUH. 3HaueHne n300peTeHust Mukpockomna. P. ['yk — mepBooTKphIBaTENb
KJIETKH. A. JIEBEHT'YK OTKPBLIT MUKPOMHP.

JlaGopatopHbie pabOTHI:

JlabopaTtopHas pabora 1. Kakue yactu B MUKpOCKOTIE TJIaBHbIE. ... W 11 uero
MHUKPOCKOITY 3€pKaJIO U PeBOIbBEpP? Y CTPONCTBO MUKPOCKOIIA.

JlabopaTtopHas pabota 2. UTo Takoe MUKpOIpEnapar u Kak ero pacCMOTPETh?
[IpaBuina paboTbl ¢ MUKPOCKOTIOM.



JlaGoparopnas pabota 3. Kak npeBpatuth Myxy B ciioHa? OnpeneneHue
YBEIIMYEHUSI MUKPOCKOIIA.

JlaGoparopnas pabota 4. Uto yBuzaen B mukpockomn Pooept ['yk? PaccmaTpuBanue
cpe3a MpoOKH.

JlaGoparopnas paboTta 5. Uto yBuuen JleBenryk B karuie Boabl? ITyTemectue B
KAIUTEO BOJBI.

Ocennsis skckypens: « [lyTemecTsue B mpupoay ¢ OMHOKIEM U MUKPOCKOIIOM)
Tema Ne2. B mupe HeBUIUMOK.

OtkpeiTre OakTepuid. PasHooOpa3ue 6akrepuil. 3Hauenue Oaktepuii: Kyna
neBaroTcs onaiue TUCThsA? [Touemy Mol 6oeem? KTo KUBET B JKeMyKe y
KOPOBHI U Hac B kumeyHuke? Kto 3axxuraet B okeane u Ha 0osote oruu? Ipo
Keup, CUII0C U KBAIICHYIO KaIyCTy.

Jlabopamophwvie pabomui:

JlaGoparopnas pa6ota Ne6. Uto OyaeT, eciiv yaii OCTaBUTh B 3aBAPOYHOM
yaliHuke? [IpuroToBieHre CEHHOTO HACTOs, paCCMaTPUBAHUE CEHHOM MaIOUKH.

JlaGopatopnas padota Ne7. Ilo3HakoMbTech, kKapTodenbHas MaI0uKa.
PaccmarpuBanue 1BUKEHUS OaKTEpUU.

JlabopaTtopnas pabota Ne 8 . Uto Oyner, eciu 0CTaBUTh MOJIOKO B TEIJIOM MecTe?
PaccmarpuBanne MOJOYHOKUCITBIX OaKTEpHUil.

JlabopaTtopHas paborta Ne 9. 3auemM y ropoxa Ha KOPHIX KITyOCHBKH?
PaccmaTpuBanue kiyOC€HBKOB Ha KOPHSAX OOOOBBIX.

JlaGoparopHas padota Nel0. 3auem Haj0 YuCTUTH 3yObl? PaccMaTtpuBanue
3yOHOr0 HaJIETA.

Tema Ne3. B napcrBe pacreHuii.

Taitnel pactenuit. Yto Takoe porocuntes? [lurmentsl pacrenuid. CtpoeHue
KJIETKU pacTeHnil. TkaHu pacTeHud. MUKPOCKOIIMYECKOE CTPOEHUE OPraHOB
pactenuii. MHoroo6pasue pactenuii. OTaesbl pacTeHUH.

Jlabopamophwvie pabomul

JlaGopartopHas padota Nel 1. Kakoe camoe mMasieHbKOE IIBETKOBOE PACTEHHUE MOKET
IpPEBPATUTh 03€pO B 60JI0TO?

JlabopaTtopHas padota Ne 12.0 uém MOxeT pacckazath BaJuTMcHepUs? M3ydenue
CTPOECHUS KIIETKU PACTEHUU.

JlabopaTtopnas pabota Nel3.ITouemy y repaHu JIUCT 3€NEHBIN, a JTETIECTKA
KpacHble. M3yueHne miacTu moj MUKPOCKOTIOM.

JlaGoparopnas padota Nel4.Ilouemy apOy3 clajgkui, a JMMOH KHCIIBIN.
PaccmaTpuBanue BaKyoJel ¢ KIIETOYHBIM COKOM.



JlaGoparopnas padota Nel5.Kak o6Hapykuth kpaxmai? PaccmarpuBanue
KpaxMaJIbHBIX 3€PEH B KIETKAaX KapTOQes.

JlaGoparopHas padota Nel6.IToueMy kpanuBa #:KETCS, a TepaHb NaXHET?
PaccmaTpuBaHue BOJIOCKOB 3MHIEPMICA PACTCHUI.

JlaGoparopHas pa6ota Nel7.IloueMy KOpHU pacTEHUN BCACBIBAIOT TaK MHOTO
BOJ1b1? KopHEBBIE BOJIOCKH MOJI MUKPOCKOIIOM. 3a4€M KOPHIO YEXJIUK?

Jlabopartopnas pabota Nel8.Ilouemy Boaa criocoOHa ABUTAThCS MO JIPEBECHHE?
N3ydyeHnne MukponpenapaToB IPEBECUHBI PA3HBIX PACTCHUM.

JlabopaTtopHas pabota Nel9. Kto nzo0pén Oymary? U3yuenne ocUHBIX THE3 U
Oymaru o MUKpockoroM. [louemy kapanaani nuiet no 6ymare?

JlaGopatopnas padota Ne20.Ilouemy XxBosi 3uMoii He 3amep3aeT? N3ydeHue
CTPOEHHS XBOM Ha MUKpOIIpeIiapare.

JlaGoparopnas padota Ne21.Ilouemy no3ejeHenn CTEHKU aKBapuyMa U CTBOJIBI
nepeBbeB? M3yueHne 0IHOKIIETOUHBIX BOJIOPOCIEH.

JlabopaTtopHas paborta Ne22.Yem obpazoBana Tuna? Cnuporupa mnoj
MHUKPOCKOTIOM.

JlaGoparopHas padota Ne23.I'ne uckath 3apoblill y pacTeHuii? M3yuenue
CTPOEHUS CEMSIH 110 MUKPOTIpEIapaTaMm.

3uMHss dkckypceusi: HoBoroansia ckaszka. CHEXXWHKU U JIbAMHKH IO/
MHUKPOCKONOM. BhIpamuBaeM v CMOTPUM KPUCTAJLIIBI.

Tema Ne4. B uapcrse rpu0os.
Taitnel rpudoB. Ctpoenue rpuboB. MHOrooOpasue u 3HaueHue rpudoB.
JlabopamopHwvie pabomui.

JlaGoparopnas padota Ne24. M3 vero rpub coctout? PaccmaTpuBaHue cpe3oB
rpuba 1oJ1 JTYTOH ¥ MUKPOCKOTIOM.

JlabopaTtopHas pabora Ne25. 3aueM rpuly miacTuHk U TpyOouku? N3yuenue
cpe3a LUISINKY IJI0I0BOro Teja rpuoa.

JlaGoparopnas pabota Ne26. ITouemy oBomu rHuTh HaunHaT? Korma poca
ObIBaeT My4uHHCTONH? V3yueHne mopa>k€HHBIX TPHOKOBBIMH 3a00I€BAHUSIMHU
pacTEeHUH.

JlaGoparopHas pa6ota Ne27. Uto Takoe miecens? M3ydeHrue pa3HbIX BUJIOB
TUIECEHHU.

JlabopaTtopHas pabota Ne28. UTo mporCXOAUT C TECTOM, KOT/Ia Ty1a TPOKKHU
n00aBIsA0T? M3ydeHne NoYKOBaHUs IPOKKEN.



JlaGoparopHas pabota Ne29. [Touemy Henb3s BbIpe3aTh CBOE UM Ha AepeBe?
W3yuyeHue miogoBoro tena rpuda — TpyTOBHKA, pacCCMaTpUBAaHUE €ro CHOp MO

MHUKPOCKOIIOM

YuyeOHO-TEMAaTHUYECKHI IIJIAaH

Ne Ha3zBanue TeMbl Teopus NpaKkTuKa BCEro
Mup 1o MUKPOCKOTIOM 1 4 5
B Mupe HEBUIUMOK. 0 4 4
B napcTBe pactenuii. 0 15 15
B napctse rpubos. 1 10 11

Ilnanupyembie pe3y/jibTaThl 0CBOCHHUS Kypca

JIMYHOCTHBIC PE3VIIBTATHI:

¢ popMHUpOBaHNE KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOIIICHUH U
COTPYJHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMH U MJIAAIINMH B IPOIECCE
oOpa3oBaTebpHOM, 00IIECTBEHHO MOJIE3HOH, YUeOHO-HUCCIIeI0BATEIIbCKOM,
TBOPYECKOM M IPYTHX BUIOB JICATCIBHOCTH,

e hopMUpOBaHUE MOHUMAHUS LICHHOCTH 3/I0POBOT0 M 0€30M1aCHOI0 00pa3a KU3HU;
YCBOCHUE MPABWII UHIMBUIYATHHOTO U KOJUIEKTUBHOTO 0€3011aCHOTO TTOBEACHUS B
YpE3BbIYANHBIX CUTYAIUAX, YTPOKAIOMINUX KMU3HU U 3JIOPOBBIO JIIOJICH, TPaBUI
MOBEJICHUS HA TPAHCIIOPTE U Ha JOPOTax;

e (hopMUPOBAHUE IKOJOTMUECKON KYJIbTYphl HA OCHOBE MPU3HAHUS IIEHHOCTH
YKU3HH BO BCEX €€ MPOSBIICHUSIX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEKHOTO
OTHOUIEHHUS K OKPY’KAIOILIEH CPELE;

® OCO3HAHUE 3HAYCHUS CEMbH B KU3HU YEJIOBEKA U OOIIECTBA; MPUHATHE IEHHOCTH
CEMCHHOM JKU3HU; YBAKHUTEIBHOE U 3a00TIMBOE OTHOIIIEHHUE K YWICHAM CBOSH
CEMbH;

¢ PA3BUTUC SCTCTUUYCCKOI'O CO3HAHUA UCPLC3 OCBOCHUC XYNOKCCTBCHHOI'O HA,
TBOp‘IGCKOﬁ ACATCIIBHOCTHU 3CTCTUYCCKOI'O XapaKTepa.

MeTaHDCI[MeTHI)IC PE3VJIBTATHI:

® YMEHHUE CAMOCTOSATEIILHO ONPEACIISITh 1I€JIM CBOEr0 O0yUYEeHUSs, CTABUTh U
dbopmyIpoBaTh 11 ceOsl HOBBIC 3a7a4 B y4€0€ U O3HABATCIIBHOM
JIeSITeIbHOCTH, Pa3BUBATh MOTUBBI M1 UHTEPECHI CBOCH MTO3HABATEIILHOU
JIeSITeIIbHOCTH;



® YMEHHE CAMOCTOSTENILHO [UIAHUPOBATH ITyTH AOCTHXKEHUS LIeJIel, B TOM YUCIIe
albTepHATUBHBIE, OCO3HAHHO BhIOMpaTh Hanbosee 3pPeKTUBHBIE CITOCOOBI
peleHus yaeOHbIX U TTO3HABATENbHBIX 33/1a4;

® YMEHUE COOTHOCUThH CBOU JEHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaAMU
OCYILECTBIISITH KOHTPOJIb CBOEH AEATEIBHOCTH B IPOLIECCE TOCTUKEHUS
pe3yabTara, OonpeAessiTh COCOObl JEHCTBUIM B paMKaX MPeJI0KEHHBIX YCIOBUN U
TpeOOBaHMi, KOPPEKTUPOBATH CBOU JACUCTBUS B COOTBETCTBUHU C U3MEHSIOLICHCS
CUTYallUEH;

® YMEHUE OLIEHUBATh MPAaBUILHOCTD BHIIIOJHEHUS Y4eOHOI 3a1auu, COOCTBEHHbBIE
BO3MOYKHOCTH €€ PELICHHUS;

® BJIaJICHUE OCHOBAMHU CAMOKOHTPOJISL, CAMOOLCHKH, IIPUHSATHUS PELLIEHUN U
OCYILECTBJICHUSI OCO3HAHHOTO BbIOOpA B yUeOHOI U MTO3HABATEIBHOMN
NS TEbHOCTH;

® YMEHHE ONPENEIATh MOHATHUS, CO37]aBaTh 0000IICHMS, YCTAaHABIIMBATh aHAJIOTUH,
KJIaCCU(UILIMPOBATH, CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS U KPUTEPUU J1JIS
KJ1Iaccu(UKaIlM1, YCTAaHABJINBATh IPUYNHHO-CIIEJCTBEHHBIEC CBSI3U, CTPOUTD
JIOTUYECKOE PACCYKJICHHUE, YMO3AKIIOUCHUE U JAENaTh BEIBOBL,

® YMEHHE OCO3HAHHO UCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3a4a4eH
KOMMYHHUKAIIMH IS BRIPAKCHHS CBOUX YYBCTB, MBICJICH U TTOTPEOHOCTEH,
MJIAHUPOBAHHUS U PETYJISIIUUA CBOEU JICSITEILHOCTH; BJIAJICHUE YCTHOU U
MUCbMEHHOMN PEYBbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYbIO;

e hopMUPOBAHUE U PA3BUTHUE KOMIIETEHTHOCTH B 00JIACTU UCTIOJIb30BAHUH.

HD@I[MCTHBIC PE3VIIBTAThI.

¢ GopMHUpPOBAHNE CUCTEMBI HAYYHBIX 3HAHUH O )KUBOU MPUPOJIC U
3aKOHOMEPHOCTSIX €€ pPa3BUTHS, HCTOPUIECKU OBICTPOM COKpAIICHUU
OMOJIOrMYECKOTro pasHoOOpasus B Ouocdepe B pe3ysibTaTe AesITEeILHOCTH YEIOBEKa
JUTSL CO3/TaHMSI €CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

e opMHUpOBaHNE TIEPBOHAYATBHBIX CHCTEMAaTH3UPOBAHHBIX MPEICTABICHUH O
OMOJIOTMYECKUX 00BEKTaX, IpoIeccax, SBICHUAX, 3aKOHOMEPHOCTSX, 00
OCHOBHBIX OHOJOTHUECKUX TCOPUSIX, SKOCHCTEMHON OpraHu3alliy KU3HHU, O
B3aMMOCBSI3H KUBOTO U HEKUBOTO B Onocdepe, HacIeCTBEHHOCTH U
W3MEHYMBOCTH OPTaHU3MOB, OBJIAJICHUE TIOHATHIMHOM aIllapaToM OWOJIOTHH;

® IPUOOPETEHNE ONBITA UCTIOIB30BAHUS METOJOB OMOJIOTUYECKON HAYKU U
IIPOBEJICHUE HECTIOKHBIX OMOIOTMYECKUX SKCIIEPUMEHTOB JIsl U3YUCHHUS JKUBBIX
OpPTaHMW3MOB U YEJIOBEKA, IPOBEICHUE YKOJIOTUYECKOTO MOHUTOPUHTA B
OKpYyXarollei cpesie; ® opMHUPOBAHUE OCHOB IKOJIOTUYECKON TPAMOTHOCTH:
CIIOCOOHOCTH OLIEHUBATh MOCJEICTBUS ACSITEILHOCTU YeJIOBEKA B IPUPO/IE,
BJIMsIHUE (PAKTOPOB PUCKA HA 37I0POBBE UEIOBEKA; BHIOMPATH IENIEBHIE U
CMBICJIOBBIE YCTAHOBKH B CBOMX JIEUCTBHSX U IOCTYIIKAaX 110 OT HOLIEHUIO K KUBOU



IPUPOJE, 3A0POBBI0 CBOEMY U OKPYKAIOLIUX; OCO3HAHKE HEOOXOUMOCTH
JEUCTBUH MO COXPAHEHHUIO OMOPa3HO00pa3usl U MPUPOIHBIX MECTOOOUTAaHUMN
BUJIOB PACTCHUI U )KUBOTHBIX;

¢ popmMupoBaHuE NMPEACTABICHUHN O 3HAYCHUH OMOJIOTUYECKUX HAYK B PELIICHUH
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS, 3AIUTHI 3J0POBBS JTIOJEH B
YCIIOBUSIX OBICTPOrO M3MEHEHHSI SKOJIOTHYECKOT0 Ka4eCTBA OKPYKAIOLIEH Cpeibl;

® OCBOCHME ITPUEMOB PAIMOHAIIBHOW OPTaHU3aLMKU OXPaHbl TPyAa U OTAbIXA,
BBIPAIMBAHUS U Pa3MHOKEHHUSI KYJIbTYPHBIX PACTEHUI U JOMAIIHUX )KUBOTHBIX,
yXO0Ja 32 HUMH.

MecTo npeamera (Kypca) B y4eOHOM ILIaHe

[IpencraBiennas paboyas nporpaMma COOTBETCTBYET IMPOrpaMMe OCHOBHOTO
obtiero oopazoBanusa. Cpok peaausaliiu nNporpaMmsel — oauH roj1 (35 yacos, 1 yac
B HejleJI10 B Teuenue 1roaa).

YuyeOHO-MeTOANYECKOE o0ecIeueHue

YyebHo-MeToanueckoe odbecreueHue Kypca BKItoYaeT B cedst yueOHoe mocobue
JUISL yYaIuXCcsl ¥ MporpamMMmy Kypca. Y4ueOHoe mocooue /il yuanuxcs
obOecrnieunBaeT cofepKaTesibHYyI0 4acTh Kypca. ColiepkaHue mocoous pa3ouTo Ha
naparpadbl, BKIIOYAET JUIAKTHIECKUN MaTepHra (BOIPOCHI, YIIpaKHEHUS,
3aJlayu, TIOMaITHUHN SKCIIEPUMEHT), MPAKTUYECKHUE PAOOTHI.

HUDPPOBAS TABOPATOPUSA YUHEHUUYECKAS

e [{udpoBbie TaTYNKHU IEKTPOMPOBOTHOCTH, pH, TOI0KEHUS, TEMIIEPATYPHI,
a0COJIFOTHOTO JIaBJICHUS,

e [{udporoii ocrmutorpaduuecKuii TaTINK;

e Beckl anektponHbie yueOnsie 200 r;

e Mukpockon: Hu(ppOBOK UM ONTUYECKUI ¢ yBenrndeHueM ot 80 X;
e HaGop A1 M3roToBIeHMs] MUKPOIIPENIapaToB;

e MukpomnpemnapaTsi (Hab0p);

o CoeAMHUTEINIbHBIE IPOBO/A, TPOrPaMMHOE 0OecIIeYeHre, METOJUUECKIe
yKa3aHus,



KOMIUVIEKT ITOCY bl U OBOPYJIOBAHUA /1A YYHEHUYECKHUX
OIIbITOB

e [IITaTnB 1a60OPATOPHBI XUMHUUECKUM:

e HaGop wamek [lerpu:

e HaGop HHCTpYMEHTOB IpenapoBaIbHBIX:

e JloKKa JUIsl COKUTAHUS BEILIECTB:

e Crymika dhapdopoBas ¢ MECTUKOM:

e HaGop 0aHOK, CKIISIHOK, (DJIAaKOHOB JIJIs1 XpAHEHUS TBEPABIX PEAKTUBOB;
e HaGop mpubopok (I1X-14, [1X-16);

e [Ipubop 17151 NOTyUYEHUS ra30B;

e CniupTOBKA U rOproyee MJisl HEE;

e OunbTpoBanbHas Oymara (50 wir.);

e Konba koHnyeckas;

e [Tanouka crekisiHHas (C pe3UHOBBIM HAKOHEUHUKOM);

e Uameuka /151 BeITapuBaHus (BBIIAPUTEIbHAS YaIlleuKa);
e MepHbIil TUIHH]IP (TUTACTUKOBBIN);

¢ Bopounka crexiisiHHas (Maiias);

e CrakaH crexiasHHbIH (100 mo);



Ne | Jlara Tema dopma Buabl yueOHOM 1esiTeJIbHOCTH Hcnonb3oBanue
n/n ypoKa OpraHu3anuu JladopaTopHOro u
Il | ® | (3GandaTus) ypoOKa uugposoro
Ja | aK (3ansiTHS) o0opynoBaHMs
H | T nenrpa «Touka
pocrta»
BBenenue — 5 4
1 Bronnbiii | Ypok - Oecena | 3HakoMCTBO ¢ HHCTpyKTaxeM 1o | L{udposas
UHCTPYKTaX Tb naboparopus 1o
no Th mipu OnoJIOTHHU
MPOBEJICHUU
1abopaTopH
BIX PadOT.
[Tpubopsi
TUTSI
Hay9HBIX
HCCIe0BaH
ui,
1abopaTopH
oe
obopynoBaH
ue
2 Uctopus VYpok - 3HAKOMCTBO C JIaDOpaTOPHBIM Hudpoas
MUKpPOCKON | jabopatropusi | 000pyAOBaHUEM U MpaBUIaAMU naboparopus 1o
WPOBaHMUS. UX MCTOJIb30BAHUS OMOJIOTUH.
3HAKOMCTBO JL.P. Nel. Kakue yactu B Jlaboparopnoe
o0opyioBaHue
C MUKPOCKOIIE TJIaBHBIE. ... U mist
YCTPOMCTBO 4ero MUKPOCKOIY 3€pKajo 1
M peBoJibBEp? Y CTPOMCTBO
MUKpPOCKOTIa MUKPOCKOIIA.
JI.P. Ne2. Yro Takoe
MUKpOIpenapar u Kak ero
paccmotpeTh? [IpaBuna paboTs
C MUKPOCKOTIOM.
JI.P. Ne3. Kak npeBpaTuTh MyXy
B ciioHa? OnpeneneHue
YBEIMYECHUS] MUKPOCKOTIA.
3 P.T'yk — Ypok - [ToBTOpSsItOT MIpaBUiIa pabOTHI C JlaGopatopHoe
MEPBOOTKPHI | TMPAKTUKYM | MUKPOCKOIIOM. BEITIOMHSIOT 000pyI0BaHHUE.
BaTelb JI.LP.Ne 4. Yto yBuEn B MuKpoCKOnsI
KJIETKH. mukpockon Pobept ['yk?
PaccmaTpuBanue cpesa npoOKH.
4 OTtkpbiTHE VYpoxk - [ToBTOpsitoT mpaBuia padotel ¢ | JJabopaTtopHoe




MUKpOMHUpa | TPAKTUKYyM | MUKPOCKOTIOM. BeImomHsOT 000pyIOBaHHUE.
JleBeHrykom JI.LP.Ne 5. Yto yBunen Jleenryk | MuUKpOCKOIBI
B Karuie Boael? IlyTemecTBue B
KAILUTIO BOJIBI.

OceHHss Ypok - 3HAKOMCTBO C Hudporoii
HKCKYpCHUS: 9KCKypcus | (heHOIOTHYECKUMU MHUKPOCKOIL.
«Ilyremmect U3MEHEHUSIMU B IIPUPOJIE C

Y PHpOA JlaGopatopHoe
BHC B HACTYIJICHUEM OCEHHU.
0o0opy10BaHUE.
IPUPOAY C
OMHOKJIEM U bunoknn
MUKPOCKOIIO
M
B Mupe HeBUAUMOK. — 4 4
[IyremecTs Ypok - Bemonnsror JI.P. Ne 6. Uro Hudposoit
ue B naboparopus | OyAeT, €CiiM Yail OCTaBUTh B MHUKPOCKOTI
MHUKPOKOCM 3aBapOYHOM YalHUKE?
JlabopaTopHoe
ocC. [IpuroroBiieHNE CEHHOTO
. | obopynoBaHue.
HACTOSI, pACCMAaTPUBAHUE CEHHOMN
MaJ0YKH.
CrpoeHnue u Ypok - Bemonnstot JI.P. Ne7. Hudposoit
pazHooOpa3 | maboparopusi | [lozHakOMbTECH, KapTO(debHas | MUKPOCKOT
ue Oakrepuit najouka. PaccmatpuBanue
JlaGopatopHoe
JIBHOKCHUSI OAKTEPUH.
obopy1oBaHHE.
3HaueHue | YPOK - Bremonusror JI.P. Ne 9. 3auem y | Lludpopoii
OakTepuil B | mabopaTopus | ropoxa Ha KOPHSIX KIIyOeHbKU? MUKPOCKOIT
IpUPOJIE PaccmarpuBanue KiiyO€HbKOB Ha
prpo p y JlaGopatopHoe
KOpHSAX 0000BBIX.
o0opy10BaHUE.
3HaueHue | YPOK - Beimonnsitot JI.P. Ne 8 . Uto Hudporoii
Oakrtepuii B | mabopatopus | OyAeT, eClii OCTaBUTh MOJIOKO B | MUKPOCKOTI
KU3HU Témiom Mecte? PaccmarpuBanue
. JlaGopatopHoe
YyeIoBeKa MOJIOYHOKHUCIBIX OAKTEPHIA.
o0opy1oBaHUE.

JI.P. Ne10. 3ayem Hag0 YMCTUTH
3yon1? PaccmaTtpuBanue 3yOHOTO
HAJIETA.

B napcrBe pacrenuii — 13 u




10 VY nuButensH | Yok - Bomonustot JI.P. Nel1. Kakoe [Mudposoit
13(S nabopaTopus | caMO€ MaJICHbKOE IIBETKOBOE MHUKPOCKOTI
acTeHUs ACTEHUE MOXKET MPEBPATUTh
p p 5 0 PEBp JlaGopatopHoe
03€epo B 00JIOTO’ oGopyIoBaHHe.
11 [lyremectB | Ypoxk - Beimonssitot JLP. 12. O uém [Hudposoit
ue B KIIETKY | JabopaTopusi | MOXKET pacckas3aTh MHUKPOCKOTI
aCTCHUU BaJUIMcHepuA? M3yduenue
p P v . JlaGopatopHoe
CTpOEHUS KJIETKH PACTEHUH. oGopyIoBanHe
12 Munu — | VYpok - Bemonustot JI.P. Nel3 [Touemy | [udposoii
ucclieIoBaH | labopaTopusi | y Te€paHH JIUCT 3€EHBIN, a MHUKPOCKOIT
ne: «Krto JICTIECTKU KpacHble. M3yueHue
P Y1 JlabopaTopHoe
packpacui MJIACTHU/T TIOJ MUKPOCKOIIOM. T —
MHP '
pacTeHuit?
13 Munu — Ypok - Bemonustot JI.P. Nel4.ITouemy | [udporoii
ucclieoBaH | jabopatopus | apOy3 claajkuii, a JUMOH MUKPOCKOTI
ue: Kucibii. PaccMarpruBanue 1146
i . abopatopHoe
«ITouemy BaKyOJI€H C KJI€TOYHBIM COKOM.
obopy1oBaHHE.
BKYC
TJI0/IOB U
ATOJ1

pa3HbI?»




14 Munu — VYpox - Beimonasitor JI.P. Nel5. Kax [Mudposoit
uccenoBad | jJabopaTopus | OOHAPYKHTH Kpaxmai? MHUKPOCKOIT
ue; PaccmarpuBanme kpaxMaibHBIX
’ . P P JlabopaTopHoe
Omnpenenen 3épeH B KJIeTKax KapToders.
obopy1oBaHUE.
ne
CoJIep KaHUs
Kpaxmasna B
IPOYKTaX
UTAHUS.
15 TanHbI Ypok - Boimonssitot JI.P. Nel6. [Touemy | Hudposoit
JucTa naboparopus | KpamuBa XKETCs, a TepaHb MHUKPOCKOIT
pacTeHH naxHet? PaccmarpuBanue
JlabopaTopHoe
BOJIOCKOB MIHIEpMUCA
. obopy10BaHUE.
pacTeHui.
16 Kopenp VYpoxk - Boimonssitot JI.P. Nel7. Hudposoit
nabopatopus . MHUKPOCKOTI
[Touemy KOpHU pacTeHUN
BCACBhIBAIOT TAK MHOTO BOJIbI? JlaGopatopHoe
KopneBbie BOJIOCKH O 00OpyIOBaHHE.
MHUKPOCKOIIOM. 3a4€M KOPHIO
YEXJIUK?
17 Tpancropt Ypok - Boimonssitor JI.LP. Nel8. [Touemy | LHudposoit
BEIIECTB B | Jabopatopusi | BoAa CriocOOHA IBUTATHCS 10O MHUKPOCKOIT
aACTEHHUU eBecune? M3yuenne
p AP Y1 JlaGopaTopHoe
MHUKPOIPETapaToB JPEBECHUHBI
. obopy1oBaHUE.
Pa3HBIX PACTECHUH.
18 3UMHSS Ypok - 3umnsis skckypeus: Hooromuss | Hudposoit
IKCKYpCHUS OKCKypcus | cka3ka. CHE)XMHKH U JIbIUHKU MHUKPOCKOIT
10/ MEKPOCKOITOM.
8 P JlaGopatopHoe
Bripamusaem u cmotpum
o0opy1oBaHUE.
KpUCTaJLUTHI.
19 3HayeHue u VYpok - Bemonustot JI.P. Nel9 . Kto [udposoit
MHOT000pa3 | ynadoparopusi | u306pén 6ymary? Usyuenue MHUKPOCKOTI
1e pacTeHU OCHHBIX THE3MT U Oymaru 1o
p ARy A JlaGopatopHoe
MHKpockonioM. [Touemy
o0opy1oBaHUE.
KapaHJaIl nmuiiet mo oymare?
20 [TyTemecTs Ypok - Bemonusror JI.P. Ne21. TTouemy | [ludpopoii
ue B nabopaTopus | MO3€JIEHEIN CTEHKU aKBapuyMa U | MUKPOCKOT
MIOJIBOIHBIN CTBOJIBI JiepeBbeB? M3yueHue

JlaGopatopHoe




MUp. OJTHOKJIETOYHBIX BOJIOPOCIICH. 000pyIOBaHHUE.
21 Bonopocnu VYpok - Boimonssitor JI.P.Ne22. [Hudposoit
nabopaTopus MUKPOCKOII
parop Yem ob6pazoBaHa TuHA? P
Cnuporupa o Mukpockorom. | JlabopatopHoe
obopy10BaHUE.
22 Munu - VYpox - Beimonasitot JI.P. Ne20. [Touemy | LHudposoit
UccieloBaH | jabopaTopusi | XBOsl 3MMOM He 3amep3aet? MUKPOCKOIT
ue: N3yuyenue cTpoeHus XBOU Ha
JlaGopatopHoe
MUKpoOIpenapare.
«MareHbko o0opy0BaHuE.
U €JI0YKe
XOJIOTHO
3UMON?»
23 Pa3zmHuoxkeH Ypok - Brimonnsitot JI.P. Ne23. Hudporoii
Ue pacTeHuii | JabopaTopus MHUKPOCKOIT
['ie uckath 3apoJIbIi y
pactenuii? U3yuenue crpoenus | JlaboparopHoe
CEMSH IO MUKpOTIperiapaTam. 000pyIOBaHUE.
24 WUurtemnexkty | Ypok-3auer | O000IIAIOT MOTYYEHHBIC
aNbHAs urpa 3HAHMS, BBIOJIHSIOT TECTOBBIC
«Tamnnbl 3aJ1aHUs
pacTeHui»
B napcrBe rpudos- 11 u
25 Ypok Ypok - 3HakomsTCs ¢ apcTBoM rpubos, | Hudposoit
3aHUMATENb TIEKIIHS HAYKON «MHKOJIOTHS MHUKPOCKOIT
HOU
JlaGopatopHoe
MUKOJIOTHH.
o0opy10BaHUE.
26 TalHbI Ypok - Beimonnstot JI.P.No24 13 yero Hudporoii
rpuboB MpaKTUKyM | rpub coctouT? PaccmaTpuBaHue | MUKPOCKOI
Cpe30B rpuda Mo/ JIymoi u
P p Ay JlaGopaTopHoe
MHUKPOCKOIIOM.
o0opy1oBaHUE.
27 CrpoeHnue Ypok - Bemonnstor JI.P. Ne25 3auem Hudposoit
rpuboB nabopatopus | rpuly IUIACTUHKYU U TPYOOUKU? | MEKPOCKOT
N3yuenune cpe3a HUTANKH
Y p JlaGopaTopHoe
IIJIOIOBOTO Tea rpuoa.
o0opyoBaHUE.
28 MHoroo6pa Ypok - Bemonusrot JI.P. Ne26 [Touemy | [ludporoii
31e U MPaKTUKYM | OBOLIM THUTHh HaunHaoT? Korga | Mukpockon
3HAYCHUE oca ObIBa€T MyYHHUCTOMN?
p v JlaGopatopHoe

N3ydyeHne nopaxEHHbBIX




rpuboB IrpUOKOBBIMU 3a00JIEBaHUSAMU 000pyIOBaHHUE.
PACTEHHI.

29 3HayeHue Ypok - Bomonustot JI.P. Ne27 Yro JlabopaTopHoe
rpuOoB B naboparopus | Takoe miaeceHb? M3yuenue o0opyioBaHue
pupojie Pa3HbIX BUJOB IIJIECEHH. Iudpposas

naboparopus 1o
OnonIoruu
30 3HayeHue Ypok - Bomonustot JI.P. Ne28 Yro [Hudposoit
rpuOoB B IPAKTUKYM | IPOUCXOJIUT C TECTOM, KOIJ1a MHUKPOCKOII
KU3ZHU TyJla APOXIKU J00aBIISIIOT? JaGopatopHoe
YesoBeKa I/I3ytleHHve MIOYKOBaHUS Y ———
TPOACKEH.
31 Tuxas Ypok - Boimonsstot JI.P. Ne29 [louemy | Hudposoit
0X0Ta NPAKTUKYM | HEJb3s BbIPE3aTh CBOE UMS Ha MHUKPOCKOII
nepese? M3ydyeHue mioa0BOro JaGopaTtopHoe
Tena rpuba — TpPyTOBHKA, -
paccMaTpuBaHUE €T CIOp MOJ
MHUKPOCKOIIOM
32 Becennsis VYpoxk - PaccmarpuBarot o Hudposoit
IKCKYpCHS OKCKYpCHsI | MUKPOCKOIIOM CTPOCHHE TOYEK, | MHUKPOCKOI
YaCTH [[BETKA, TBLIBILY, JaGopatopHoe
MOJICYUTHIBAIOT TOJUYHBIE -
KOJIbLIAa B PEBECHHE.
33 3amuTa VYpok - [IpencraBistoT pe3yiabTaThl
uHpopmaiy | KoHpepeHIUs | CBOEH AeATENbHOCTH.
OHHBIX 3amunarT MPOEKTHI
IPOEKTOB
34- Peseps
35

KanengapHo-temaTuyeckoe nJiaHUpOBaHUe

Ouenka 0ocmuiicenuil NAAHUPYEMBIX PE3YTbIMAM 08 YCE0CHUA KypCa




J{nst oTCexXuBaHUsI pe3yJIbTAaTUBHOCTH 00Pa30BaTEIbHOTO IIpoliecca 1o
nporpamMme «IIpakTHKyM o OHOJIOTHHY HUCIIOIB3YIOTCS CIASAYIONINE BUIBI
KOHTPOJISL:

- IPEABAPUTENbHBINA KOHTPOJb (IIPOBEPKA 3HAHUH yJalIUXCsl HA Ha4aJIbHOM 3Tarie
OCBOEHUS IIPOTPaMMBbl) - BXOJHOE TECTUPOBAHHUE;

- TEKYIIUHA KOHTPOJIb (B TEUEHHE BCErO CPOKa peanu3aliy MporpaMMel);

- UTOTOBBIN KOHTPOJIb (3aKJIFOUUTEIbHAS MPOBEPKA 3HAHUM, YMEHUI, HABBIKOB 1O
UTOTaM peaIn3alluy MPOrPAMMBI).

DopmMbI aTTECTALMH
- caMOCTOsITeNIbHAs padoTa;
- TECTUPOBAHUE;
- TBOPYECKHUE OTUECTHI;
- y4acTHe€ B TBOPUECKUX KOHKYpCax Mo OMOJIOTHH;
- IPE3EHTALMS U 3al[UTa MPOEKTa.
Texkywuii KoHmpow.

dopmamMu KOHTPOJIS YCBOCHHUS yIeOHOT0O MaTepHraja mporpaMMBbl SBIISTIOTCS
OTYETHI 110 TIPAKTUUECKUM padoTaM, TBOPUECKHE PaOOTHI, BRICTYIIJICHUS Ha
CEMUHApax, CO3/IJaHUE MPE3EHTALUU MO TeMe U T. 1. O0y4Jaronuecs BhIMOJHSIIOT
3a/IaHUsl B UHIUBUIYAJIbHOM TeMIIe, COTPpYIHUYAs C MearoroM. BrinosHenue
MIPOEKTOB CO3/1a€T CUTYAIINIO, TO3BOJISIONIYIO PEeaii30BaTh TBOPUECKUE CUITBI,
o0ecrneunTh BEIPAOOTKY TMYHOCTHOTO 3HAHUSI, COOCTBEHHOTO MHEHMUSI, CBOETO
CTHUJISL ICATENIbHOCTU. BKiTIoUueHe 00y4aromuxcs B peajibHyI0 TBOPUECKYIO
JEATEIIbHOCTh, MPUBJICKAIOITYI0 HOBU3HON U HEOOBIYHOCTBIO SIBJISIETCS CTUMYJIOM
pPa3BUTHSA IMO3HABATEIIBHOTO HHTEpeca. OHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH
BBISBIIATH ITPOOJIEMBI M pa3peliaTh BO3HUKAIOMKUE MpoTuBopeuns. [1o okoHuanuu
Ka)XK7[0¥il TEMbI POBOJIMTCSI UTOTOBOE 3aHITHE B BUJIE TEMATUUYECKOTO
TecTupoBaHus. IToropas arrectaiys mpeaycMaTpUBaET BLITIOJTHEHUE
WHJMBUAYAIILHOTO MPOEKTA.



