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Padouasi nporpaMma BHEYPOUYHOIi 1eITeJILHOCTH 10 OHOJIOTHH
6 kaacc ®I'OC (1 4., Bcero 34 4.)

Pa3gen 1.J1oacHUTEIALHAA 3AHCKA

CoBpeMeHHBIH y4eOHBIN MPOLIeCC HANpaBlieH HE CTOJIBKO Ha JOCTIDKEHHE pe3yIbTaToOB B 0071acTH
MPEIMETHBIX 3HAHMM, CKOJBKO HAa JIMYHOCTHBIM pocT pebeHka. OOyuyeHHME 10O HOBBIM
o0pa3oBaTeNbHBIM CTaHIAPTAM NPEAYCMATPUBAET OPraHU3ALUIO0 BHEYPOUHOH MEATEIBHOCTH,
KOTOpasi CIIOCOOCTBYET PACKPHITHIO BHYTPEHHETO IMOTEHIMAla KaKIOTO YYCHHKA, Pa3BUTHE WU
noJIep)KaHue ero TajaHTa. B COOTBETCTBMM C y4eOHBIM IUIAHOM HA M3y4eHHE OHOJIOTHH B 6-X
Kjaccax otBoautTcs 1 dac B Hemento, 34 yaca B roji, MPM HOPMATHUBHOW IMPOJODKUTEIEHOCTH
yueOHoTro rosia 34 yueOHBIX HEJeIb.

OnHuM H3 KIIOYEBBIX TPEOOBaHUH K OMOJIOTHYECKOMY O0Opa30BaHHUIO B COBPEMEHHBIX YCIOBHAX U
BaOXHEWIMM KOMIIOHEHTOB peanu3anuu OI'OC sBisiercss OBIaieHUE yIaIIUMUCS MPAKTHYECKIMH
YMEHUSIMH W HaBBIKAMH, TIPOEKTHO — HCCIEIOBATEIbCKOW JesSTeNbHOCThIO.  [Iporpamma
HampaBJieHa Ha (GopmupoBaHHE y OO0YJarOIMUXCs 6-X KIACCOB MHTEpeca K M3YYCHHI0 OMOJIOTHH,
pa3BUTHE MPAKTHUYECKUX YMEHHWH, MPUMEHEHHE TMOJYYeHHBIX 3HAHUHM Ha TMPAKTHKE, MMOJATOTOBKA
00yJaromuxcs K yYaCTHIO B OJIMMITHATHOM JIBIKCHHH.

B cucreme HarmsgHBIX CpENCTB OOydYeHHS] M JAEMOHCTPAIIMOHHOTO OOOPYIOBaHUS HWMEIOTCS
0a30BbIE JJIEMEHTHI, OOIIME MJIT OCHOBHOTO OOIIEro M OCHOBHOTO CpPEIHEr0 OOpa3oBaHUA.
Hudposas nabopatopusi lleHTpa ecTecTBEHHO-HAYYHONW W TEXHOJIOTMUYECKOH HampaBiIeHHOCTEH
«Touka pocTta» TO3BOJSIET OOECTeUMBATh TMPAKTHYECKYIO NEATEIBHOCTh B paMKax H3ydCHUs
€CTECTBEHHOHAYYHBIX  TMPEIMETOB HA  YIUIYOJIGHHOM ypoBHe. Peanmuzanus  CHCTEMHO-
JEATeTBbHOCTHOTO TIOAXOJa B OOydeHWMHM Oa3upyercs Ha BOBIICYCHHWH OOYYaIONIMXCS B
MPAKTUYECKYIO NEeATENPHOCTh IO TMPOBEICHUIO HAOIMIOJCHUI W OmbITOB. B Hacrosimiee Bpems
u3ydyeHue OWOJIOTMM OPHEHTHPYETCS Ha OCBOEHHE €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH, KOTOPOE
UIEeT  4Yepe3  pa3BUTHE  CHOCOOHOCTEH  ydyalluxcsi — aHaJIM3UPOBATh  Pa3HOOOPa3HYIo
€CTECTBEHHOHAYYHYI0 HH(OpPMAIMI0 U UCHOJIB30BaTh IOJyYEHHbIE 3HAHUS Ui OOBSICHEHUS
UCIOJIb30BAHUS METOJOB €CTECTBO3HAHMS JUIsl TOJYYEHHsS HaydyHbIX JaHHBIX; HPOSBIATH
CaMOCTOSITENIBHOCTh CYXJACHUW M TOHUMATh POJb HAyKU M TEXHOJIOTMYECKUX HHHOBALIMNA B
pa3BUTHIO OOIIECTBA; OCO3HABaThb BAXKHOCTh HAYYHBIX HCCJIEJAOBAHUNW W HUX CBS3b C HAllUM
MaTepHUaIbHBIM OKPYKEHHEM M COCTOSIHUEM OKPYKaIOIIEH CPE/Ibl.

Hcnonb3oBaHue CpeACTB HArIsSAHOCTH U ydeOHOro oOopynoBaHus B Yy4eOHOM mpoliecce
HaIpaBJICHO Ha BBINOJHEHUE CleAyoUUX (YHKUUNA: 00ecrednBaloT Oojiee MOJIHYI0 U TOYHYIO
uHpopmalrio 00 M3ydaeMOM SIBIIEHUU WIH OOBEKTE M TEM CaMbIM CIOCOOCTBYET IMOBBIIICHUIO
KauecTBa OOy4YeHMS; MOMOTAalOT Pa3BUTh II03HABaTEIbHbIE HHTEPEChl B MAaKCHMAaJbHOM Mepe;
MOBBIIAIOT  YPOBEHb HAIJSIAHOCTH M JOCTYIIHOCTHM OOy4YeHHUs; YBEIMYMBAIOT 00OBEM
CaMOCTOSITENIbHOM ~ paboThl  ydalIuxcs Ha ypoOKe; CO3[al0T  YCIOBHUS JUIsl  MPAKTUKO-
OpUEHTHUPOBAHHOW TMPOEKTHONM U HCCIENOBATEIbCKON JIEATENBHOCTH; JAlOT BO3MOXKHOCTD
JOCTylIHee U TIyOXKe packpbeiTh CoOAepkaHHe yueOHOro  Marepuana;  CIOCOOCTBYIOT
(hOpMHUPOBAHUIO MOJIOKUTEILHBIX MOTUBOB K O0Y4EHHUIO.

Ha nomonHuTEeNbHBIX 3aHATUSAX MO OuoJIorMHM B 6-X Kjaccax 3akiIaJblBalOTCS OCHOBBI MHOTHX
MPAKTUYECKUX YMEHHM MIKOJIBHUKOB, KOTOPHIMU OHU OYIIyT MOJIb30BAaThCSA BO BCEX MOCIEIYIOIINUX
Kypcax u3ydeHus ouosioruu. KoJmuecTBO MpakTHUECKUX YMEHHH U HABBIKOB, KOTOPBIE ydalluecs
JOJDKHBl YCBOUTh Ha Yypokax «buonmormm» B 6-X Kiaccax JOCTaTOYHO BEIUKO, IOITOMY
BHEYpPOYHAasl JEATENIbHOCTh OyAeT JOMOJHUTEILHOW BO3MOXKHOCTBIO [UI  3aKpeIUIEeHUS |
0TpabOTKM MPAKTUYECKUX YMEHUHN ydaluxcs.

ITporpamma croco6CTBYyeT 03HAKOMJICHHIO C OpraHM3alyedl KOJUIEKTUBHOTO M MHIUBUAYaTbHOTO
UCCIIeIOBaHUs, OOy4eHUI0 B  JIEHCTBMM, TIO3BOJISIET  uepeloBaTh  KOJUIEKTMBHYIO U
UHJAUBUIYAIBHYIO JESITEeIbHOCTh. TeopeTHdeckuid Mmarepuaia BKIOYaeT B ce0s BOMIPOCHI,
Kacarolluecs: OCHOB IMPOEKTHO-HCCIEI0BATEIbCKON JEATENbHOCTH, 3HAKOMCTBAa CO CTPYKTYpOH
paboTHI.



Heas 1 3a1a4n nporpamMmsbl

Heab: co3gaHue yCIOBUM ISl YCOEWIHOTO OCBOCHUS YYallUMMUCS IMPAKTUYECKOU
COCTaBJIAIONICH IIKOJHHOM OHMOJIOTMM M OCHOB HCCIIEIOBATEIILCKON JEATCILHOCTH.
3amaun:

v' ®opMHUpOBaHHE CHCTEMbI HAYYHBIX 3HAHUHA O CHCTEME >XUBOW MPUPOILI U
HavyaJIbHBIX MPEACTABICHUN O OMOJIOrMYECKUX 00BEKTaX, MPOIeccax, sIBICHUX,
3aKOHOMEPHOCTSIX;

v IpuOOpeTEHHUE OMbITA UCTIOIB30BAHUSA METOI0B OUOJIOMMYECKON HAYKH IS
MPOBECHUS HECITIOKHBIX OMOJIOrMYECKUX IKCIIEPUMEHTOB;

v pa3BUTHE YMEHMH M HABBLIKOB IIPOEKTHO — UCCIIEN0BATEIBCKOM
JIeSITCILHOCTH;

v\ IIOArOTOBKA yYalllUXCs K YYACTUIO B OJIMMIIMAIHOM JIBHKEHHH;

v (hopMHPOBaHKE OCHOB SKOJIOTHYECKON IPAMOTHOCTH.

[Ipu opranuzanuu o06pa3zoBaTENILHOIO MpOIecca HEOOX0IMMO 0OPaTUTh BHUMAaHHUE Ha CIEAYIOIINe
aCTIeKTHI:

v cosmanue TOPTHOIIMO YYEHUKA, MO3BOJIAIONIEE OIEHMBATH €r0 JIMYHOCTHBIA POCT;
WCTIOJh30BAHNE JIMYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJIOTUHN (TEXHOJIOTHUS Pa3BUTHUSI KPUTHIECKOTO
MBIIUICHUS, TEXHOJOTHS TPOOIEMHOTO OOydYeHUs, TEXHOJOTHS OOY4eHHUS B COTPYTHHUYECTBE,
METO/1 TPOEKTOB);

v/ opraHu3arys TPOEKTHOW JEATENBHOCTH INKOJILHUKOB W TIPOBEJCHUE MHUHH-

KOH(EPEHIIH, TTO3BOJISIFOIINX TKOJIFHUKAM MPEICTABUTh WHANBUIYAbHBIC (M
TPYNIOBBIE) MPOEKTHI IO BHIOPAHHOM TeMe.

®opMbl IPOBEIEHNS 3AHATHI:

MpaKTUYECKHUE U J1ab0paTopHbIe pabOThI, IKCKYPCUH, SKCIICPUMEHTHI, HAOJIFOICHHSI, KOJUICKTUBHBIE
W UHIWBUIYAJIbHBIC HWCCICIOBAHMS, CAMOCTOSITENbHAs pPaboTa, KOHCYJIbTAIlMH, MPOCKTHAs |
HCCIIeoBaTeNIbCKasl JeITEIIFHOCTh, B TOM YHcie ¢ ucrop3oBanuem UKT.

MeTOIlbI KOHTPOJIsA: 3aluTa UCCIICAOBATCIIBCKUX pa60T, MI/IHI/I'KOH(l)epeHI_II/IH C MMPE3CHTAIUAMU,
AOKJaA, BBICTYIUICHHE, IMPE3CHTALUsA, Y4YaCTHE B KOHKYpCaxX HMCCICI0BATCIIBCKUX pa60T,
OJIMMIIMaJax.

TpeOoBaHus K YPOBHIO 3HAHU A, YMEHUIl U HABBIKOB 110 OKOHYAHHUIO Peau3anuu
MPOrpaMMBblI:
v\ MMeTh IpecTaBleHre 00 UCCIEN0BAHUH, IPOEKTE, cOOpe M 00paboTKe HMHBOPMALHH,
COCTaBJICHUH JIOKJIa/Ia, ITyOJIMYHOM BBICTYILJICHUU;
v’ 3HaTh, KaK BBIOPATh TEMY MCCIEIOBAHUS, CTPYKTYPY HCCIIET0BAHHUS
v yMeThb BHIETH MPOOJIEMY, BBIIBUIaTh IMITOTE3bI, ILIAHUPOBATH X0 HCCIEIOBAHUS, 1aBaTh
OTIPEJICIICHUS TIOHSATHSIM, padOTaTh C TEKCTOM, JI€IaTh BHIBOJIbI;
v yMeTb paboTarh B rPyIIE, MIPUCIYIINBATHECS K MHEHHIO YICHOB IPYIIIbI, OTCTAaMBATh
COOCTBEHHYIO TOUKY 3pEHUS;
v’ BJIaJeTh IUIAHUPOBAHMEM U MTOCTAHOBKON OMOJIOITMYECKOTO SKCIIEPHMEHTA.

Paznen 2. Oxuaemble pe3yabTaThl

Juunocmmuvwie pesynomamol:
v/ 3HaHWs OCHOBHBIX MIPHHIIAIIOB U MIPABUII OTHOIIEHHS K )KHUBOM TIPUPO/IE;
v/ pasBHTHE MMO3HABATEIHHBIX HHTEPECOB, HAPABICHHBIX HA H3YYEeHHE KUBOMN MIPUPOJIBI;
v' Pa3BuTHE HHTEIUICKTYaJIbHBIX YMEHHUH (IOKa3bIBATH, CTPOUTH PACCYXKICHHS,
aHaJIM3UPOBaTh, CPABHUBATD, JEaTh BHIBOJIBI U IPYroe);



v 3CTETUYECKOI'0 OTHOIIECHHS K KUBBIM 00BEKTaM.

Memanpeomemmuwie pe3ynvmamol:

v/ OBJIaJIcHHE COCTABISIONIMMU HCCIEIOBATEIBCKON M MPOEKTHOM EATEIHLHOCTH:
yMEHHE BHUJIETh MPOOJIEeMy, CTaBUTh BOIMPOCHI, BBIJIBHTaTh TUIOTE3bI, J1aBaTh
OTIpeNeNIeHUs]  MOHATUSAM,  KIacCH(UIMPOBAaTh, HAOIIOAATh, IPOBOIUTH
9KCIEPUMEHTHI, JI€JIaTh BBIBOJbI U 3aKIIOYEHHUS, CTPYKTypUpPOBaThb MaTepual,
OOBSICHATD, IOKa3bIBATH, 3AIUILIATH CBOU UIICH;

v' yMmeHue paboTarth C PasHbIMM HCTOYHUKAMH OWOJOTHYECKON HMH(OpPMAIINH,
aHaJTM3UPOBATh U OIICHWBATh MHPOPMALIMIO, TPeoOpa30BhIBaTh MH(POPMAINIO U3
0JIHOH (OPMBI B APYTYIO;

v\ yMeHHE aJIecKBaTHO WCIIOJIb30BaTh pEUYEBbIE CPEACTBA JUIS JUCKYCCHH U
apryMeHTallud CBO€H MO3MLIMH, CpaBHUBATh pa3Hble TOYKH  3PEHUS,
apryMEeHTHPOBATh CBOIO TOUKY 3PEHMSI,0TCTauBATh CBOIO MO3ZUIIHIO.

Ilpeomemmnuie pe3yromamol:

1. B nmo3naBarensHOM (MHTEIIEKTyalIbHOM) cdepe:
BbIJIEJIEHUE CYIIECTBEHHBIX IPU3HAKOB OHMOJIOTHYECKHX OOBEKTOB U MPOLIECCOB;

v knaccuuKaiys — OIpeNeTIeHre MPUHANIEKHOCTH OHOJOTUYECKHX
00BEKTOB KOMPEACTEHHON CUCTEMATHIECKOM TPYIITIE;

v'  00BsICHEHHE pOJI OMOJIOTHH B IPAKTUUECKOU MEATEIHPHOCTH JIFOICH;

v/ cpaBHEHHE OHOJIOTMYECKUX OOBEKTOB U MPOLECCOB, YMEHHUE JIENaTh
BBIBOJIbI NYMO3aKIIFOUEHUSI HA OCHOBE CPaBHEHMUS;

v\ yMeHHe paboTaTh ¢ ONPeNETUTENAMH, Ta00PaTOPHLIM 000PYIOBAHUEM;

v OBIIAJIEHUE METOJAMU OMOJOIMYECKON HAyKH: HAOIIOJEHUE U
omucaHue OHOJIOTUYECKUX  OOBEKTOB W IPOIIECCOB;
MMOCTAaHOBKAa OHOJIOTUYECKUX SKCIIEPUMEHTOB U OOBSCHEHUE
UX pe3yJbTaTOB.

B 1ieHHOCTHO-OpHUEHTAIMOHHOM cdepe:
3HaHME OCHOBHBIX IIPABUJI MIOBEJICHUS B IPUPOJIC;
aHaJIU3 U OILICHKA MOCJIEICTBUH IeATEIHHOCTH YeJI0BEKa B IPUPO/IE.

B cdepe TpynoBoii ASITCIBHOCTH:

3HaHUE U COONIOCHHUE MPAaBIII PaOOTHI B KaOMHETE OMOJIOTHH,

coOirofieHre mpaBmil pabOThHI ¢ OMOJIOTHYECKUMU MPUOOPAMH U THCTPYMEHTaMHU.
B acretnueckoii chepe:

OBJIaJICHUE YMEHHUEM OIICHHBATh C 3CTETHUYECKONH TOUKH 3pEHUS OOBEKTHI KHBOU
MIPUPOIBI.

P AR M



Pazgen 3. Conep:kanne Kypca BHEYPOUHOIi 1eTeJIbHOCTH 6 Kiacca
BBenenue.(3uaca)
[Tnan paGoThl M TEXHHUKA OE30MACHOCTH MIPU BBITIOJIHEHUH Ja00PaTOPHBIX, MPAKTHYECKUX PadOT.
O3nakomiieHHEe ¢ 000pynOBaHHEM IIeHTpa «Touka pocTay.
Odopmitenue yroika Kpyxka.
IIpakTuyeckne u JadoparopHbie padoTbl: JlaboparopHas pabora Nel «JlabopaTopHoe
o0opymoBaHue U PUOOPHI JIs HAYIHBIX HccieaoBanui». Paznen 1. JlabopaTopus (6 yacoB)
MeTonpl W3yYeHUsS JKHBBIX OpPraHU3MOB: HAONIOJICHUE, HM3MEpeHHue, JKcrepuMeHT Mcrtopus
n300peTeHnss MUKPOCKOIIA, €ro YyCTPOUCTBO U IpaBuiia paboThl. KierouHoe cTpoeHne opraHu3MoB.
MHuoroo0pa3ue KIeTok. MeToapl M3ydeHUs JKUBBIX. TEXHUKAa TPUTOTOBJICHUS BPEMEHHOTO
MUKporpernapara. KieTku, TkaHW W OpraHbl pacTeHui. OTIWYHTENbHBIC MPH3HAKU HKUBBIX
OpraHnu3MoB. MUKpOMHp BOKPYT Hac.
IIpakTuueckne u Jaboparopubie padorTwi: JlaboparopHas pabora Ne 2 JlaGopaTtopHblii
MpakTUKyM «l3ydeHne ycTpoicTBa yBEIIMIUTEILHBIX TPHOOPOBY.
«YacTu KJIETKH U UX Ha3HaYeHue». MUHH-UCCIEN0BaHUE.

Pasznea 2. buosorus pacrennii (164acoB).

Jlpixanue u oOMEH BeIIeCTB y pacTeHuil. M3ydeHue MeXaHW3MOB HCIAPEHUS BOJBI JHCTBSIMU.
Hcnmapenue BObI pacTeHUSIMH.

Typrop B xu3HM pactenuil. Bo3aymHnoe nuranue pactrenuii — ¢otocunte3. Kyrukyna. Ycnosus
npopacTtanus ceMsiH. [lenenue kierok. Pactrenus. MuorooOpa3ue pacteHuil. 3HaueHHe pacTeHUI B
MIPUPO/IE U )KMU3HU YeJIOBeKa. BeretaTuBHOE pa3MHOXKEHHUE PACTCHHM
IIpakTHyeckne u JiabopatopHbie padoTwi: JlabopatopHas pabota NeS «JlpixaHue JIHUCTHEBY,
JlaGopatopHnass pabora No 6 «3aBHCHMOCTh TpPAHCHHUPANMK ¥ TEMIIEPATypbl OT IUIOIIAIN
MMOBEPXHOCTU JHCThEeBY. JlabopaTtopHas padorta Ne7 «lcmapenwe BOIBI JUCTHIMH A0 M TIOCIHE
MIOJIUBAY.

Jlabopatopnast pabora Ne 8 TypropHoe cocrosHue KiIeTOK. JlaGoparopnass pabota
Ne9  «Dotocunres». JlabopatopHas pabora Ne 10 «3HaueHHe KyTHUKYJIbI M MPOOKH B 3aIlUTE
pactenuii oT ucnaperus». Jlaboparopuas padora Ne 10 «3HaueHHe KyTUKYJIBI M TIPOOKH B 3aIUTE
pacteHuid ot ucnapenus». Jlaboparopuas padora Ne 11«YcnoBus npopactanusi CEMsiH». 3HAUCHHUE
BO/JIbI ¥ BO3/AyXa JJISl IPOPACTAHUS CEMSHY.

JlaGopaTopHas pabora Ne 12«Habmromenue (a3 mMuTO3a B KIETKax pacTeHui». JlaboparopHas
pabota Ne 13 «OO6Hapyx)eHHEe XJIOPOIUIACTOB B KJIETKax pacTteHuit» , JlaboparopHas padora Ne 14

«OOHapy)xeHue HUTpaToB B JUCThAX» . [Ipaktuueckass pabGora «CrocoObl BereTaTuBHOTO

Pa3MHOKEHHS PACTCHUID.

Pa3znea 3. 3oos0rusi(7 4acon)

XKusotHble. CTpoeHue >XUBOTHBIX. MHOroo0Opasue >XUBOTHBIX, MX POJb B MPUPOJEC U KU3HH
yenoBeka. [Ipocreimme. JIBMKeHHE )KUBOTHBIX.

Tun xonbuaThie yepBU. BHyTpeHHee CTpoeHHe A0XKAECBOro uepss. Munu-uccinenoBanue «lITuist
Ha KOPMYILIKE)

IIpakTH4yeckas 300J10THUA
3HAKOMCTBO C CHCTEMOU KHBOW MPUPOJIBI, IAPCTBAMH KUBBIX OpraHu3MoB. [IpakTuueckas padbota
«Knaccudukanus >KUBOTHBIX». OTJIMUYUTENbHBIE TPU3HAKK JKUBOTHBIX pa3HBIX I[APCTB U
cucremaruueckux rpymm. Jlabopatopnas pabora Ne 15 «CpaBHuTenbHas XapaKTEPHCTHKA
OJIHOKJIETOYHBIX OpPraHu3MOB. JlaGopartopHas paboTa No 16
«HaOnronenue 3a nepeBI>KEHUEM )KUBOTHBIX». [IpakTuueckas opuutonorusi. Pabora B rpynmnax:
uccnenoBanue «IITUIBI Ha KOPMYILIKEY.

Pa3znen 4 Dxosorusi(2 yaca)
IIpoexkTHO-HCCIEI0OBATENbCKAS AEATENbHOCTh: MO1yllb « DKOJIOTUYECKUN TPAKTUKYM:
«BnusHue abuotudecknx (akTOpOB HA OpraHu3Mbly. «OnpeaeneHne 3arnbUIeHHOCTH BO3TyXa B
nomMeuieHusx», «/3MepeHne BIaXHOCTH U TEMIEPATyphl B Pa3HbIX 30HAX Kjacca.



Pa3nea 4. IlepedyeHb CTAaHAAPTHOr0 KOMILJIEKCA 000PY/10BAHHSA €CTECTBEHHO-HAYYHOH
U TeXHOJIOTHYeCKoil HanpaBJjeHHocTell «Touka poctay»

MarepuanbHo-TexHHueckass 0a3a menrpa «Touka pocra» BKIO4aeT B cebs nudpoBbie
naboparopun, HAOOPHl KIACCHYECKOTO OOOpYMOBaHUS Ui MPOBEICHUS OHOJIOTHYECKOTO
[IPaKTUKyMa, B TOM YMCJIE C HCIOJIb30BAHMEM MHUKPOCKOIOB. YUUTHIBAas MPAKTUYECKUN OIBIT
MPUMEHEHHsI JaHHOTO OOOpYIOBaHWS HAa YpOKax OHMOJOTMH M B HPOEKTHO-HCCIEIOBATEIBCKON
NEATeNbHOCTH, CIIIaH OCHOBHOW AaKIEeHT Ha ONHCAaHWH IUQPOBBIX JIA0OpPATOpUH H HX
BO3MOXHOCTAX. [Ipu aTom nudposbie nabopaTtopun B KoMIuiekrauuu «buonorus», «KoJorusy,
®uznosiorus» coAepkKar KaK HHIAUBUAYaJbHbIE IaT4YUKW, TaKk M NOBTOpsitomuecs. Hamuuue
MOIOOHBIX TOBTOPSIOMIMXCS JAaTYMKOB PACIIMPSET BO3MOXKHOCTH IeJarora MO OpraHU3aluu
71a00paTOPHOTO MPAKTUKYMA.

Bakneiinieit yacTbro ocHauieHus 1eHTpa «Touka poctay siBisieTcst nudposas jadopaTopus,
IepeyeHb JaTYUKOB KOTOPOM IMO3BOJISIIOT MCHOJb30BaTh JIA0OPATOPHIO JJIs peau3aluu JaHHON
MIPOrpaMMBbl, Jejasi aKLEeHT Ha METOJI0JIOTHIO HayKd M HAIpsMylO CBs3aHa Kak C OOIIMM YHCIOM
OMBITOB, TaK M HANpPABJIEHHOCTHIO WX Ha (OPMHPOBAHUE CAMOCTOSITENIBHOCTH NEHCTBUM mpH
MIPOBEJICHUN HAOJNIOJIEHUI, W3MEpeHuil, UcclieloBaHUN. BBeneHHe B IIKOIbHBIA SKCIIEPUMEHT
UM(POBBIX JNAaTYMKOB JJISl PETHUCTPALMU DPA3JIMYHBIX BEJIUYUH M BO3MOXKHOCTH HCIIOJIb30BATH
KoMIlbloTep (cMapTdOH WM IUIAHIIET) IS pacdeToB M OGOPMIICHHS pPE3YyJIbTaTOB OIBITOB,
ITO3BOJIAET MEPEHUTH Ha HOBBIM KadyeCTBEHHBIM YPOBEHb ITPOBENCHUSI H3MEPEHUH, YIPOCTUB
MpoLecC H3MEPEHWH U TMOBBICUB HX TOYHOCTh. llosBiieHne UMQPOBBIX TEXHOJOTHH B
mabopaTopHBIX paboTax TMOBBIIIAET HX AaKTYaJIbHOCTh M IPUBJIEKATEIbHOCTh B CO3HAHUU
COBPEMEHHOTO IIKOJIbHUKA, YCHJIMBAET HATJISIIHOCTh, KaK B XOJIe OMBITOB, TaK M MpuU 00paboTKe
pe3yabTaTOB C UCIOJIb30BAHUEM IIPOIPAMMHBIX CPEACTB. [l SKCriepUMeHTanbHON OHOJIOTHH 3TO
ABJIICTCS. 3HAYMMBIM IIEPEXOJIOM OT KAa4ECTBEHHBIX HAOIIOAECHUN M OMNBITOB K KOJIMYECTBEHHBIM
JKCIEPUMEHTaM.

Hcnons3oBanue nudpoBoil mabopaTopun MO3BOJISAET MOJIYYUTh KOJIMUYECTBEHHBIE JAaHHBIE
IIPU TNPOBEJEHUU OIBITOB, HANpUMEp: IPU ONpeNeNeHUN (PaKTOPOB, BIUSIOMIMX HA CKOPOCTb
(doTocuHTe3a, IPU U3YUYEHUH JIbIXaHUSI KOPHEH U JIUCTHEB, TP YCIOBUU IPOPACTAHUSA CEMSH U T.A.

Jns paboTel ¢ UUQPOBBIMM JaTYMKAMH HCHOJB3YETCS CIELUUAIbHOE IPOrPaMMHOE
oOecrieyeHue, yCTaHOBJIEHHOE Ha KoMIbroTep. [l koMMyHMKanuu HUQPPOBBIX JAaTYMKOB, 3aIIUCH
U XpaHeHHs UH(OpMaIHY, MTOJyYEHHON ¢ UX MOMOILbI0, H(poBas 1abopaTopusi UCIOJIB3YETCs B
KOMIUIEKTE C HOYTOYKOM C HEOOXOMMBIM YCTaHOBJIEHHBIM IPOIPaMMHBIM 00€CIIEUEHUEM.

Hcnonp3oBaHne KOMIBIOTEPHOH (OPMBI  perucTpauuu IOJYYEHHBIX 3HA4Y€HUH U
MOCTPOEHUsI IPahUKOB M3MEHSET MOAX0J K 0(popMIIEHUIO Ja00OpaTOPHBIX U MPAKTUYECKUX PabOT
oOyyaromumucs. JlaHHble, MOJlydeHHblE MPU IMOMOLIM LHUQPOBBIX JATYMKOB, BHOCITCA B
3JIEKTPOHHBIE TaOIMIIBL, YTO MO3BOJISIET CTPOUTH TPa(UKK 3aBUCMOCTH UCCIIEAYEMbIX BEJIUUYMH Ha
9KpaHe KommbloTepa. Ha ocHOBaHMU 3THX rpaduKOB Je/laTh BBIBOJBI O XapaKTepe 3aBHUCUMOCTHU
BEJIMYMH OT BPEMEHM WM [JPYTHX [1apaMEeTpOB. OTH HOBBIE BO3MOYKHOCTH IIO3BOJISIFOT
aBTOMATH3UpPOBAaTh PYTHHHBIE MPOLEAYpPhl 3alOJIHEHUS TaONUL, BBINOJHEHHE OJHOTUIHBIX
pacueTtoB, mnocTpoeHus rpaduxoB. IludpoBas doTokamepa mno3Boaser cpororpagupoBaTh
COOpaHHYIO HKCIIEPUMEHTAIbHYIO YCTAHOBKY U IPUKPENUTh (OTOrpaduio B 3IEKTPOHHbII OTUET.

Takum 00pa3zoMm, OCYIIECTBISETCS Mepexod K O(OPMIIEHHIO 3JIEKTPOHHOIO OTYeTa O
MPOJIETAHHOM JKCIEpUMEHTE, MPOEKTHON MJIM HCCIe0oBaTeIbCKOW paboTe. DIEeKTPOHHBIA OTUeT
MIO3BOJISIET OLEHWUTh HE TOJBKO IPEAMETHBIE pE3ylbTaTbl, HO M KOMMYHUKATHUBHBIE U
peryasTUBHbIE NEHCTBUS; IIIAHUPOBAaHUE pabOTHI, OTCIEKUBAHUE X0J1a pabOThl, KOPPEKLUH IIaHa
paloTbI, COBMECTHON AEATENbHOCTH, HATMUUE (WM OTCYTCTBHE) KOH(PIUKTOB U UX pEIICHUE.

Hannune nndpoBbIX AaTYMKOB JTa€T BO3MOKHOCTh MPOBOJUTH PA3IMUHbIE HCCIIEIO0BAHMS,
ONMMpasch HAa MHTEpechl oOydarouiuxcs. B kauecTBe mpuMepa MOXXHO MPHUBECTH HCCIIEIO0BAHMS
HKOJIOTUYECKOIN HaNpaBJIEHHOCTH MO BBISBICHHUIO (PAKTOPOB 3arpsi3HEHUs OKPY)KaIoLIeH cpensbl,
N3Y4YEHHUIO DKOJIOTUYECKOIO COCTOSHUS IIKOJIBI, IOYBBI, BO3/lyXa B HACEJIEHHOM ITyHKTE.

OcHamienue a1 U3ydeHHs OHMOJIOTMU TPEICTaBIEHO KOMIUIEKTAMH JEMOHCTPALMOHHBIX
BJIQKHBIX MPENapaToB, repOapreB M KOJJIEKIMHA O pa3HbIM TeMaM Kypca.

B yueGHOM mporecce ydampecs TMOJIydyaT BO3MOXHOCTb YYBCTBEHHOI'O BOCHPHITHSA
U3y4aeMbIX SBJICHUH U 00beKTOB. O/HAKO M3ydaeMble SBJICHUS U OOBEKTHI HE BCErJa MOTYT OBITH
HETOCPEICTBEHHO BOCIPOM3BEACHB MJIM TOKa3aHbl B y4eOHOM IIOMeEIIeHHWH. B 3ToM ciyuae



yuebHOe 000pyI0BaHUE JAaeT BO3MOKHOCTh UX BOCIPOM3BECTH OMOCPEIOBAHO, Yepe3 KOJUICKIHIO,
repOapHBIl  JMCT, MHUKpOIIpenapar, MOJeib, BUAeO(pparMeHT H T.N. Braxsele npenapaTsl
MPEICTABISAIOT COO0ON HaTypalbHble OOBEKTHl, CMOHTHPOBAHHBIE Ha CTEKISIHHOM IUIAaCTUHKE M
OIYIIIEHHBIC B CTEKJSIHHBIN IMJIMHIP C KOHCEPBUPYIOUICH >KUIKOCTBIO, JTHOO MpEACTaBICHHBIC B
IUIaCTUKE. 3Jech MpelaratoTcsl TOTajbHbIE IIPEnaparbl, IO3BOJISIIOIIME H3Yy4aTh BHEILHEE
CTpPOEHHE OpraHu3Ma WM ero 4actu, (Hanpumep: «KopeHb 6000BOro pacteHus ¢ KiIyOeHbKaMu»,
«["amokay); aHaTOMUYECKHE MPenaparkl, peTHa3HAYCHHbIE IS U3yYCHUsI BHYTPEHHETO CTPOCHHS
OpraHu3Ma WJIH €ro opraHoB (Hampumep: «BHyTpeHHee CTpoeHHME ISATymIKH», «BHyTpeHHee
CTPOCHHE MTHIB); OMOJOTHYECKHE Tpernaparhl, JAIONINE TPEACTaBICHUE O CTAIUSIX Pa3BUTHS
opranm3ma (Hanpumep: «Pa3BuTHe KOCTHUCTOH pbIOBI», «Pa3BuTthe KypHIb»). BiaxHbie
MpernapaThl UCIIOJB3YIOTCS KaK pa3fgaTOYHBIA MaTepral B MPOIECCe IEMOHCTPAIHU MTPH U3y9eHUN
HOBOTO MaTepHalla MJIM B MPOIECcCe BBIMOJHEHHS MPAKTHUECKUX 3aJaHni, pa3paO0TaHHBIX HA MX
OCHOBE.

Taxxke mpeacTaBieHbl KOJJIEKIUU — HAOOpHI MPEIMETOB WJIM BELIECTB, MOJ00OpaHHBIX IO
ompeneneHHbIM Tpu3HakaM. OOBEKTaMH WX MOTYT OBITH paclpaBlieHHBIE M 3acylICHHBIC
HaceKoOMbIe, paKooOpa3Hble, PAKOBHHBI, MOJUIIOCKOB, OT/EJbHbIE YaCTH CKEJIETOB >KUBOTHHIX. B
KOJUIEKIMSIX COYETAIOT HaTypalbHbIE OOBEKTH C HMX HW300paKEHWEM B BHJEC PHUCYHKOB WU
Mymspked — umutaimil. IlpemiokeHHple B nepedyHe MOPQOJOTHYECKHE KOJJIEKIUH JaroT
MPEJCTaBJICHHE O BHEITHEM CTPOCHHH OPTraHOB WJIM WX YaCTEH, TO3BOJISIOT MPOBOJANUTH CPABHEHUS
00BEKTOB, BBISACHATh MX OOIIME YepThl M YePTHI pasznuuus (Harmpumep: «lIpeacTtaBuTenu oTpsioB
HAaCeKOMBIX» H Jp.); OOIMEOHOTOTHYECKNE KOJUICKIIMU TO3BOJISIOT BBISCHATH B3aHMMOCBSI3H B
OpraHMYecKOM MHpE, pacCMaTpUBaTh Pa3BUTHE OPraHU3MOB, MPOCIIEKUBATH 00IIEOHOIOTHYECKIE
3aKoHOMepHOCTH (Hampumep: «IIpumepbl 3alUTHBIX TpUCIIOCOOIeHN HaceKOMbIX»). Koekiumy,
KaK U repOapuu, UCHOJIb3YIOT KaK pa3IaTOUHBIN JUIsl AEMOHCTpAalMKd OOBEKTOB, JJISl BBHITIOJHEHUS
MPAKTUYECKUX 3aJaHUi MpU 3aKperyieHMH Marepuaia WM AUArHOCTUKH Y4eOHBIX pPe3yNlbTaToB.
O3HakOMJIEHHE YyYalllUXCS C MHUKPOCKOMHYECKUM CTPOCHHEM >KHMBBIX OPraHM3MOB — OJIHA U3
[NIaBHEWIINX 3a7ad HAayKH, MO3BOJISIONIMX MOJBECTH IIKOJIHHUKOB K MOHHUMAaHHUIO E€IUHCTBA
opranuyeckoro wmwupa. s mpoBeneHus J1aboOpaTOPHBIX padoT B MHUGPPOBYIO J1aOOPATOPHUIO
BKJIFOUEH MHKPOCKOI, @ B KOMIUJIEKTE MOCYAbl U 00OpYyAOBaHMs OOIIEr0 Ha3HAYEHHs] MMEIOTCS
HEOOXOMMOE OCHAIICHHUE I TpoBeACHHUS JabopaTopHbix pabot. [ludposas madopaTopus
BKJIIOUAET HAOOp AJI M3rOTOBIEHUS MUKporpenapaToB. CBexue mpenapaThl U3rOTaBIMBAIOT AJIs
HeMeJIeHHOro paccMoTpeHus. K HUM OTHOCATCS ®KUAKOCTHBIE (0OBEKTHI OOBIYHO MOMENIAIOTCS B
BOJy, a IperapaTbl COXPAHSIOTCS B TEYCHHE HECKOJbKUX JHEH), cyxue (Hampumep, 4YacTUIly
IITUYBETO Tepa, MPOCTO MOJOKUTH HA TPEIMETHOE CTEKIIO MUKPOCKOIIMPOBATh), )KUBbIE MPENapaThl
(Ma3KkM — Karui XKUAKOCTH, HApUMEpP KPOBHU) U BUTAJbHBIE MpEnapaThl (KOTOPhIE HCIONb3YIOTCS
JUIS U3YYEHUSl MAJIOKJIETOYHBIX 00BEKTOB (MPOCTEHIINX, KOJOHUN BOJIOpOCIei), uid HaOIroAeHUS
nBukeHHs (Tydenbku, aMmeObl).

[IpuroToBiieHue MUKpOIIpenapaTa BbIpadaThIBAET y YYAIIErocs HaBBIKU CaMOCTOSTEIbHON
paboThl, aKTUBU3HPYET X MO3HABATEIbHYIO JEATEILHOCTh U 3HAKOMUT C TEXHUKON M METOJUKOMN
HAy4YyHOTO HccleAoBanus. B g poByto 1abopaTopuio BKIIIOUEH TaKke U Habop

MUKpOTpPENapaToB, KOTOPBIA CONAEPKUT TOCTOSIHHBIE TMpenaparbl, JOJroe BpeMms
COXPAHSAIOIINECS B MPUTOHOM JUISI MUKpOCKOTIHpoBaHus Bujae. ClieyeT OTMETUTh, UTO Hapsay ¢
WCIOJIb30BAHMEM TEPEUYHCIEHHOTO BBINIE Y4eOHOTO O0OpYIOBAaHMS BAXKHYIO pPOJIb B HM3yYCHHH
OMOJIOTMM UTPAIOT MPUPOAHBIE OOBEKTHI, TaK KaKk B OOJBIIMHCTBE CIY4aeB TOJBKO OHU MOTYT
obecrieunTh HAMOONBIIYI0O KOHKPETHOCTh M TOJNHOTY 3HAaHUW  y4alMXCs, MOMOTaroT
(hOpMHUPOBAHUIO Y HUX MPABUIBHBIX OMOJNOTHYeCKUX 3HaHUU. K TakuM >KUBBIM 00BEKTaM OTHOCST
pacTeHusi, >KUBOTHBIE JKMBOTO VroJIKa, akBapuyma, TeppapuyMma. D(PpQeKTHBHBIM CpEACTBOM
3HAKOMCTBA C MPUPOTHBIMUA OOHEKTAMU SIBIISIFOTCS SKCKYPCHH B OMOJIOTHYECKHE U KPaeBETUECKUE
My3eH, O0TaHUYECKHE

cajbl, 300MapKA U OKPYXKAIOIIME KONy €CTeCTBEHHbIE M HCKYCCTBEHHBIE MPHUPOIHBIC
coobuiectBa. TpanuoHHbIe OMOJOTMUECKUE MYJISKM U MOJENH B HACTOSIIEEe BpPEeMs YCHEIIHO
3aMEHSIOTCSI IU(PPOBBIMH 00pa30BaTEIbHBIMU pecypcamMu: BuAeO(pparMeHTaMu, aHHMAIHUEH,
BUPTYaIbHBIMU J1abopatopusiMu. LludpoBeie oOpa3oBaTeNbHBIE pECypChl HE MOTYT CTaTh
MIOJIHOTICHHOW 3aMEHOU peabHBIX MPUPOJAHBIX 00BEKTOB, HO JAIOT BO3MOKHOCTH MIO3HAKOMUTHCS C
O0onee IMIUPOKUM KPYroM OOBEKTOB, CO3[alOT MNPEANOCBUIKH Ui  WHTEHCU(DUKAIUU



o0pa3oBaTeNbHOTO  Mpolecca M 00eCleYMBalOT  HE3aMEMIUTEIbHYI0 OOpaTHyl  CBS3b,
KOMIBIOTEPHYIO  BU3yaJHM3alMi0 HMHGOpMAIMK, AaBTOMATH3ALMIO  YOpaBIeHHUA  y4eOHOM
JEATEIbHOCTBIO U KOHTPOJIb €€ PE3YJIbTATOB.
Jatuuku nudposbIix JadopaTopuii Mo 6MOJIOrUH, IKOJIOTHH U (PU3HOJIOTHH
Ne m/m | buonorus OkoJorus ®usnosorus
BuiaxxHocTH BO3tyxa BuaxxHoctr Bo3tyxa ApTepuanbHOro
JIaBJICHUS
DIEeKTPONPOBOIUMOCTH DIIEKTPOIPOBOIUMOCTH [Tynbca
OcgenieHHOCTH OcBenieHHOCTH OcBenieHHOCTH
pH pH pH
TemmepaTypsl Okpyxaronieit cpenpl | TemrnepaTypsl okpyxkaromen | TemrepaTypsl Tena
cpenbl

Hurpar-nonos

YacTOTHI ABIXaHUS

XII0pUA-HOHOB

Yckopenus

3ByKa

OKT

BraxxHoctu moYBbI

Cuibl (3promerp)

Kucnopona

OnTu4uecKkor INIOTHOCTH 525
HM(KOJIODUMETD)

Ontuueckoyt mnotHocTn4 70

HM(KOJIOpUMET))

MyTHOCTH

Oxkucu yriepoja

,HaT‘II/IKI/I U JOOIOJHHUTCIBHBIC MaTcpUalibl (HepeXO,Z[HI/IKI/I,

YYBCTBUTCIIbHBIC

3JICMCHTHI,

METOAUYECKUE MaTepUalIbl, 3apsAJHOE YCTPOUCTBO U JIp.) KOMIUIEKTYIOTCSI B KOPOOKH-UE€MO/IaHbl.




Paszpnen S. KAJIEHAAPHO-IIOYPOUYHOE IIVNTAHUPOBAHUE

Ne Tema ypoka Tun 3ausaTus HUcnoan3yemoe o6opyaoBanue, [HIOP Hara
n/n IInan/daxr
1 | Ilnan paboTsl ¥ TeXHUKA O€30MTACHOCTH NIPHU BBINIOJTHEHUH | becena «Touka pocTa»— KOMIUIEKT yueOHOTO 2.09
71a00paTOPHBIX, MPAKTHUYECKUX padoT. O3HAKOMIIEHHE C Jlaboparopnas padoTa 000py/10BaHUS.
obopynoBanueM 1entpa «Touka pocray. Jlabopatopuass | Nel «JlaGoparopHoe
paborta Nel «JlabopaTopHoe 0o60opyaoBaHrEe U TPHUOOPHI 000opyI0oBaHUE U
JUTSl HAYYIHBIX HCCIIETOBAHUID. puOOPHI ISl HAYIHBIX
HCCIEIOBAaHUH.
2-3 | OdopmiieHHE yroJika KpyKKa. KonnextuHas DOTOWLTIOCTpAIIUH, KOMIIBIOTED, IPHHTEP 9.09
16.09
Pasznea 1. Jlaboparopus JleBenryka (6 yacoB)

4 | MeTtoapl U3y4eHUs KUBBIX OPraHU3MOB: HAOIIOACHUE, JlabopaTtopnast pabotra Ne | Mukpockomn cBeTOBOM, ITU(poBOH, JTyma. 23.09
n3MepeHue, sxkcnepuMeHT Mctopus nzo0pereHus 2 «3y4yeHue ycTpoiicTBa
MHUKPOCKOTIa, €ro YCTPOHCTBO U MpaBuia paboThl. YBEJIIUYUTENIbHBIX
JlabopaTtopHnas pabdota Ne 2 «M3ydeHue ycTpoiicTBa IpUOOPOBY.

YBEJIMYUTEIbHBIX TPHUOOPOBY. 3aHUMAaTEIbHbIE OMBITHI

5- | Knerounoe ctpoenne opranu3mMoB. MHorooopasue VYpoxk penienus MuKpOCKOII CBETOBOH, ITU(POBOIA. 30.09
KJIeTOK. MeToibl u3ydeHus kuBbiX. JlabopaTopHslii PAKTHYECKUX 3a7a4 Wnmoctpauuu, npezeHTanusi. CXeMsl.

MPaKTUKYM «HacTH KJIETKH U UX Ha3HAUYCHUE. «YacTu KIeTKU U uX
Ha3HaYCHHEY.

6 | Texnuka npuroToBJICHUS BpEMEHHOTO MUKpornpenaparta. | Jlaboparopnas pabota HHTepakTUBHBIA KOMILIEKC, 7.10
JIaboparopuas padota Ne3 «IIpurorosienue npenapara | Ne3 «[Ipurorosienue CBETOBOM, IU(PPOBOII MUKPOCKOT, pPeYaThIii
KJIETOK COYHOM Yellyd JTYKOBHIIBI JIYKa. npernapara KJIeTOK COYHOM | JIYK, MUHIIET, TPEernapoBalbHbIE UTJIbI, CTEKIIA

YellyH JTYKOBUIIBI JIyKa». | MpeIMEeTHbIC, CTAKAHYMKH C BOJOM, IMUIIETKH,
3aHuMaTeIbHbIC OMBITHL. | GHIBTPOBalIbHAs Oymara, Hoa.

7 | Knerku, TKaHU U oprassl pacteHuid. OTIUUnTeIbHbIE JlaGopatopHas pabota Muxkpockon 1uppoBoH, 14.10
MPU3HAKU KUBBIX oprann3MoB. Jlabopatopuas padora Ned | Ned «Tkanu MUKpOTIpenapaTbl MHKpPOIIPEnapaThl
«TKaHU PacTUTEIHLHOTO OPraHU3May. pPacTUTENBHOTO «[IpononbHbIil cpe3 cTeds KyKypy3b»,

OpraHu3May. «[Tomepeunslii cpe3 KOPHSI THIKBBIY,
«CTpoeHue KOpHs»; MUKPOCKOTIBI; TAOIHIIBI
«Knerouynoe crpoenue kopHs», «KopeHpb u
€ro 30HbD», «BHyTpeHHee CTpOeHHE JIHCTa.




8-9 | «MukpoMup BOKpYT Hac». MUHHU-UCCIICOBAHHE. MuHu-ucCIeI0BAHUE. Muxkpockon nuudpoBoi, cupt, Boja, wogu | 4.11
MULLIEBON KPACUTEINb JJIsI OKpPAIlIMBAHUM, 11.11
yaika [lerpu (mockast 0aHOUKa U3 CTEKIA C
KPBIIIKO# ), HO ISl KKJI0TO UCCIIEI0BaHUS
MIPOCTO HEOOXOAUMBI: IPEAMETHOE U
MOKPOBHOE CTEKJIO, MUHIIET, TUNIETKA, TOHKAs
urjia u T.1.
Paznen 2.buosiorusi pacrenuii (16 4yacos)
10 | Aeixarnwe u oOMeH BemiecTB y pactenuid. Jlaboparoprast | Jlaboparopras padota Ne | Kommerorep ¢ mporpammoit Releon Lite, 18.11
pabota Ne 5 «JlpIxaHue IMCTHEBRY, 5 «JIpIXxaHue JTUCTHEBY. JATYMKU KUCIIOPOJA U YIIIEKUCIIOTOo rasa,
Buneoskckypcusi.
11-| U3y4yeHne MexaHU3MOB HCIIAPEHUS BOJIbI JTUCTHSIMH. Jlabopatopnas padora Ne | Kommberorep ¢ mporpaMMHubIM obecriedennem | 24.11
12 | Jlaboparopuas pabota Ne 6 «3aBHCHMOCTh TPaHCIIHPAIUU | 6 «3aBHCHMOCTh JlaTurky TeMrepaTypsl ¥ BIQKHOCTH 2.12
Y TEMITepaTyphl OT IJIOIIAIA TTIOBEPXHOCTH JTUCTHEBY. TpaHCTIUpAIUH U KoMHaTHOe pacTeHue: MOHCTepa Uil
TEMITEpaTyphl OT neJaproHus
IUIONIA/IA TOBEPXHOCTH
JUCThEB». MuHU-
UCCJIEJIOBaHHE.
13 | Ucnapenue Boabl pacteHusimu Jlabopatopuas padora Ne7 | JlaboparopHas pabota Kommsrorep ¢ mporpaMMHBIM 9.12
«Mcnapenue BOJbI JIMCTHSIMU JI0 Y TTOCJIE TTOJIUBAY. No7 «cniapenne BojbI obecrieueHneM u3MepuTeNnbHbIM MHTEpdEiic
JUCTBSIMU JI0 U TIOCIIe JATYUK TeMIIepaTypbl JaTYUK BIa>KHOCTH.
MOJIUBAY.
14- | Typrop B xxu3Hu pacteHnuii. JlaboparopHas padora Ne 8 JlaGopaTtopnast pabora Ne | [L{ludppoBoii qaTIMK AJIEKTPOIPOBOTHOCTH, 16.12
15 | TypropHoe COCTOSIHUE KJIETOK. 8 TypropHoe cocrtosiHue | Boja, 1M pacTBop Xjopuaa HaTpus, 23.12

KJICTOK. 3aHNMAaTEIbHEIC
OIIBITHI.

NPOOUPKH, IITATUB, XAMHUECKUE CTAKaHBbI,
bunbTpoBasibHasg Oymara, HOX WM
CKaJIbIICIIb, TMHEHKA WU I TAHTCHIIUPKYJIb.
[IpeameTrHbIe CTEKa, MPEapOBAILHBIC
CTEKJIa, IpenapoBajbHasl Uria, MUHIIET,
CIHMPTOBKA, CIIMYKHU, MTUIIETKA, METUICHOBBII
CUHMH, GUIIbTpOBaNbHAs Oymara,
MHUKPOCKOTI, TPOPOIIEHHbIE CEMEHA WIIH
JYKOBUIIBI C KOPEIIKAMHU.




16 | Bo3aymHoe nuTanue pacTeHuit — (OTOCUHTES. Jlaboparopuas padota Ne | [ludpoast maboparopus 1Mo 3KOJIOTHH 13.01
JIaboparopuas pabota Ne 9 9 «®ortocuHTE3Y. (IaT4MK YTIIEKUCIIOTO ra3a U KUCIOPoa).
«DoToCUHTE3Y. Buneoskckypcusi.

17 | Kyrukyna. JlJabopatopnas padora Ne 10 «3nauenue Jlabopatopnast pabota No | 1Ba CBEXHX 00K U 1BA KITyOHS 20.01
KYTHKYJIbI 4 IPOOKHU B 3alllUTE pacTeHUi oT ucnapeHus». | 10 «3HaueHne KyTUKyJbl | KapTodes, BEChl, HOX, IOJUITUICHOBbIE

¥ IpOOKH B 3aIlIUTE MUIIEBBIC TAKETHI, TAaTYUK OTHOCUTEIILHON
pacTeHuil OT UCHAPEHUs». | BIAXXHOCTH BO3/yXa.

18 | YcnoBus npopactanust ceMsiH. JlabopatopHas pabota Ne | JlaboparopHast padora Ne | I[ludposas 1abopaTopusi o SKOJIOTHH 27.01
11 «YcnoBus mpopacTaHusi CEMsIH». 3HaAUYE€HUE BOJIbI U 11 «YcnoBus (maTYuK OCBEIIEHHOCTH, BIAXKHOCTH U
BO3/IyXa JUISl TIPOPACTAHUS CEMSH. NPOPACTAHUS CEMSTHY. TEMIIEpaTypHhI).

3Ha4eHME BOJIBI M BO3yXa
JUTSL IPOPACTAHUS CEMSTHY.
19-| denenue xierok. JlaboparopHas padora Ne 12 JlaGopatopnast pabota Ne | [IpeameTHbIe CTeKIa, TOKPOBHBIE CTEKIIA, 12.02
20 | «Habmogenne a3 MUTO3a B KJIIETKAX PACTCHHID» 12 «Habnronenue ¢a3 npenapoBaibHAs UIJIa, TIHHIET, COUpTOBKa, | 17.02
MHUTO3a B KJIETKax CIIMYKH, TITIETKA, METHIICHOBBIN CHHUH,
pacTeHuin. buapTpOBaNIbHAS Oymara, MEKpPOCKOTI,
Buneoskckypceus. MPOPOLICHHBIE CEMEHA UJIH JTYKOBHIIBI C
KOPEIIKAMH.

21 | Pacrenus. MHoroo6Opasue pacrennii. 3nadeHue pacrenuii | JlJabopartopnas pabora Ne | O6HapykeHHE XJTOPOIIIACTOB B KIIETKAX 24.02
B MPUPOJIC U KU3HM yenoBeka JlabopaTopHas padora Ne 13| 13 «O6HapyxeHue pacTeHUH ¢ UCIOJIb30BaHUEM ITU(DPOBOTO
«OO0HapyXeHHE XJIOPOIIACTOB B KJIETKaX PACTEHUI» XJIOPOILJIACTOB B KJIETKaX | MUKPOCKOIA. DJIEKTPOHHbIE TaOIUIIbI U

pacTeHuiD) TJIaKaThl
22- | JIuct. JIaboparopnas padota Ne 14 «O0HapyxeHHE JlaGopartopnast padora Ne | [ToGeru koMmHaTHBIX pacTeHul (6anp3amuna, | 2.03
23 | HUTPATOB B JIUCTHIX» 14 «O6HapyxeHue CUHTOHUYMa WJIH OBICTPOPACTYIIHUX BUIOB
HUTPATOB B JINCTHAX)» ceMeiicTBa KOMMEIIMHOBBIE —
Tpa/ieCKaHIIuH, 360pUHBI, CETKpea3un),
CTYIIKA C IECTUKOM, HO>KHHIIbI, BOPOHKA,
MapJiis Wik OUHT, XUMHUYECKUid cTakaH Ha 50
ML, HU(PPOBOH TaTUNK KOHIIEHTPALUU HOHOB,
AIIEKTPOJ HUTPAT-aHUOHOB, JIEKTPO]
CpaBHEHMUS.
24-| BeretaTuBHOE pa3MHOKeHHe pacTeHHH. [IpakTuueckas YPOK yCBOEHHMSI HOBBIX CyOcTpaT U1l YKOPEHEHHsI YepEHKOB, 16.03
25 | pabota «CrocoObl BEreTaTUBHOIO Pa3MHOKEHUS 3HAHMSI, BUKTOPUHBI. paccagHbl€ SLUKH, [[BETOYHBIE TOPILKH, 30.03

pacTeHHI».

[IpakTuueckas pabora
«Croco0bl BEreTaTuBHOT

CTaKaHbI C BOJIOH, HOXKHUIIBI, HOXK,
y4eOHUK, BUJICOYPOK U Tabnuua




0 Pa3MHOKECHUS
pacTeHun».

«BereratuBHoe PA3SMHOKCHHCY.

Pasnen 3.7KuBoTHble (74acoB)

26 | )KuotHeie. CTpoeHHE KUBOTHBIX. MHOTOOOpa3ue [IpakTuueckas padota l'oToBUTE MUKpOIIpenapaT KyiabTypsl ame0. | 6.04
KUBOTHBIX, UX POJIb B IIPUPOJIC U KUZHU «Knaccupukanus OOHapyKeHUe 0THOKICTOYHBIX KUBOTHBIX
yenoBeka. [Ipaktudeckas padora «Kmaccudukamms JKUBOTHBIX ». (mpocTelux) B BOJHOM cpelie ¢
KUBOTHBIX ». UCTIOJIb30BaHUEM IU(PPOBOTO MUKPOCKOTIA.

DJIEeKTPOHHBIEC TAOJIHIIBI U TUTAKATHI

27- | Tlpocteiimue. JlaGopartopnas pabota [IpenmeTHbIe CTEKIA, TOKPOBHBIE CTEKIIA, 11.04

28 | JTabopatopHas padota «CpaBHUTENbHAS XapakTepucTuka | «CpaBHUTEIBHAS npenapoBajibHAasl UIrjla, MUHIIET, MUIETKA, 11.04
OJTHOKJICTOYHBIX OPTaHU3MOBY XapaKTepUCTHUKA ¢GuIpTpOBaNbHAS OyMara, MUKPOCKOTI,

OJJHOKJIETOYHBIX MUKpornpenapar uHdy3opusi-Tydenpka,
OPraHU3MOB» ABIJICHA, MEPHBII CTaKaH C BOJOW U3
PUPOIHOTO BOJIOEMA, BaTa.

29 | JIsmxenue XxUBOTHBIX. JJabopartopHas padoTa No JlaGopaTtopnast pabota No | DiieKTpOHHbIE TaOJUIIBI M TIJIAKATHI. 14.04

«HaOnronenue 3a nepeIBUKEHUEM )KMBOTHBIX). «HaOmronenue 3a nepenBu
KEHUEM >KUBOTHBIX).

30 | Tun konpyateie 4yepBu. BHyTpeHHee cTpoenue poxaeBoro | JlaboparopHas padora Ne | BUHOKYISIpHBI MUKPOCKOTI, TIpenapar 21.04
yepssi. JlaboparopHas pabora Ne 6 «OcobeHHOCTH 6 «OcobeHHOCTH MOTMEPEUHbIN Cpe3 T0KIECBOTO YEePBs,
BHYTPEHHETO CTPOCHUS JI0KIEBOTO YEPBSI» BHYTPEHHEr0 CTPOCHHS | Mpemnapar nonepeynsii Jlyma.

JIOKJIEBOTO YEPBSI»

31- | Munu-uccienobanue «IITUIIBI HA KOPMYIITKE) Okckypeus. Pabora B 28.04

32 | Ilpaktuyeckas opuutosorusi. Pabota B rpynmnax: TPYIIax: UCCIEIOBaHHE 28.04
uccinenoBanue «[ITUIbl HA KOPMYIIIKEY. «[ITHLIBI HA KOPMYIITKE.

Pa3znen 4 Dkosorus(2 yaca)

33 | BiusHue sxonoruueckux GakTopoB Ha OPTaHU3MBI. DKOJIOrM4eCKui [{udposas nabopatopusi 1Mo 3KOJIOTUU 11.05
DKOJOTUYECKHI MPaKTUKyM «BrusHue abuoTH4eckux NpakTHKyM «BrusHue (IaT4MK OCBEUIEHHOCTH, BIAXKHOCTU U
(hakTOPOB Ha OPTaHU3MBDY. abuoTudecknx (HakTOpoOB | TEMIIEpaTyphl).

HAa OPTaHU3MBD».
34 | «MUKpOKIMMAT B K1acce» DKOJOTMUECKUI MPaKTUKYM OKOJIOTUYECKUI KomnsroTep ¢ mporpaMMHbIM oOecriedenueM; | 25.05

<<I/13MepeHHe BJIA’KHOCTHU U TCMIICPATYPhI B Pa3HbIX 30HAX
Kiacca».

npakTukym «/3mepenue
BJIQKHOCTH U
TEMIIepaTyphl B pa3HbIX
30Hax KJIaccay.

Jatuyuku teMieparypsl; JaTduku
BJIQYKHOCTH.







Pa3gen 6. MaTepuajbHO - MeTOAHMYeCKOe odecreyeHne:

HHpopMaNMOHHO-KOMMYHHKATHBHbIE CPEICTBA 00y4eH s
1. Komnsrorep

2. MyJbTUMEIUHHBIN TIPOEKTOP
Texnnueckoe ocHaneHue (000pya0oBaHue):

1. Muxpockomnsr;

2. Hudposas nabopatopus «Releon Lite»;

3. O6opymoBaHUe IS ONBITOB U SKCIIEPHMEHTOB.
Jlureparypa ajst yuurest

Metoanueckoe nocodue «Peanmu3zariust 00pa3oBaTeNIbHBIX IPOTPAMM €CTECTBEHHOHAYUYHOU U
TEXHOJIOTUYECKOH HANPaBICHHOCTHU 10 OMOJIOTHH C MCIIOJIb30BaHNEM 000pyI0BaHUS IIEHTPa
«Touka pocta». B.B.bycnakos, A.B.ITeiHees.

2. [lerpos B.B. Pacturenbubliit Mup Hamei PoquHbr: KH. A5 yaurtens. -2-€ u3., 101 — M.:
[Ipocemienue, 1991.

3. Yepnosa H.M. JlaGopatopuslii npakTukyM 1o skosnoruu. — M.: IIpocsemienue, 1986.
HNHuTepHer-pecypcsl

1. https://moodledata.soiro.ru/eno/met_rec.pdf. JlaGopaTtopHblii IpaKTHKyM IO OHOJIOTHH.
2. https://urok.1sept.ru/articles/611487 meToauueckre pa3pabOTKU C UCIOIB30BAHUEM
nudposoit maboparopumu.

3. http://window.edu.ru/resource/880/29880/files/ssu016.pdf [1TkoabHBII MPAKTHKYM I10
OHMOJIOTHH.

4. http://edu.seu.ru/metodiques/samkova.htm — unTepHeT-caiiT «OO0IIEeCTBEHHBIE PECYPCHI
00pazoBaHU

5. https://learningapps.org/ - Learningapps

6. https://biouroki.ru/?ysclid=14bdxt57j7505274834 — buoypoku



https://moodledata.soiro.ru/eno/met_rec.pdf
https://urok.1sept.ru/articles/611487
http://window.edu.ru/resource/880/29880/files/ssu016.pdf
https://learningapps.org/
https://biouroki.ru/?ysclid=l4bdxt57j7505274834
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