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Kypca BHeyI;quoﬁ IeSTeTbHOCTH
«Hpak'ryrﬁecxax Guonorus»
Ut 6 K1acca OCHOBHOTO obmiero o6pasoBaHus

Ha 2023-2024 y4ebOHBIH rox



IHosicHuTeLHASA 3aNMCKA
CoBpeMeHHBIN y4eOHBI MPOLIECC HANpPaBICH HE CTOJIKO HAa JOCTIDKEHHE pPE3yJbTaToB B OOJACTH MPEIMETHBIX 3HAHUH, CKOJBKO  Ha

JUYHOCTHBIA pocT pebenka. OOyueHre MO HOBBIM OOpa30BaTeNbHBIM CTaHAAPTaM IPEIyCMaTPUBACTOPraHU3AIMI0 BHEYPOUHOU IEATEIbHOCTH,
KOTOpasi CIIOCOOCTBYET PACKPBITHIO BHYTPEHHETO MOTEHIMANa KaXIOTO YUEHUKA, pa3BUTHE U NOJICPKAHHUE €Tr0 TaJaHTa.

OaHMM U3 KIIIOUEBBIX TPEOOBAHUHN K OMOJIOIrMUECKOMY 00pa30BaHMIO B COBPEMEHHBIX YCIIOBUAX U BaKHEHIIMM KOMIIOHEHTOB peanu3auuu @I'OC
ABIISICTCS OBJAJICHHE YYAIIMMHUCS NPAKTUYECKUMHU YMEHUSMH M HaBBIKAMH, IMPOEKTHO — WCCIENOBATEIbCKOW MesTeIbHOCThIO. [Iporpamma
«[IpakTrueckast OnosoTus HanpaBieHa Ha (JOPMHUPOBAHKE y yUalIuxcs 6 Kilacca MHTepeca K U3y4eHHIO OMOJIOTHH, Pa3BUTHE MPAKTHYECKUX YMEHHH,
[IPUMEHEHHE MOTYYEHHbIX 3HAaHUI Ha IPAKTUKE C UCTIOJIb30BaHNEM 000pyioBaHus LleHTa ecTrecTBEHHO-Hay4YHO! U TEXHOJIOTMYECKON HallpaBIeHHOCTEH
«Touka pocTa», MOArOTOBKA yJalllMXCs K YYAaCTHIO B OJIMMITUAHOM JABMKEHUU.

Ha 0a3ze mentpa "Touka pocta" obOecrmeunmBaeTcsl pean3aius 0O0pa30BaTENBHBIX MPOrpaMM E€CTECTBEHHOHAYYHOW W TEXHOJIOTHMYECKOU
HaIpaBJIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBAaHMSIMH 3aKOHOJATENbCTBA B cdepe 00pa3oBaHMs M C Y4YETOM pPEKOMEHAalui
denepanpHOTO OTIEpaTopa yueObHoro npeamera «bruomorus.

Pabouas npozpamma cocmaenena na ocnoge:
v’ 3akon Poccuiickoit ®enepannu «O06 obpasosanuu B Poccuiickoit ®enepanmu» ot 29.12.2012r. Ne273-D3;
v\ @enepanbHbIil TOCYIapCTBEHHEIM 00pa30BaTENbHBIM CTAHAAPT OCHOBHOIO OOIIEro 00pa3oBaHMs, YIBEPXKICHHBIN INpHKa3oM MUHOOpHAYKH

Poccum o1 31.05.2021 Ne 287 "O0 yrBepkacHUT PeaepaabHOT0 00pa30BaTeIbHOr0 CTaHIapTa OCHOBHOI'O 00111ero 0opazopanus"

v\ METOIUYECKUX PEKOMEHIAIMHI 110 CO3aHuI0 U (YHKIIMOHUPOBAHUIO B 00II€00pa30BaTENbHBIX OPraHU3aLUAX, PACIIOIO0KEHHBIX B CENbLCKOM
MECTHOCTH U MaJIbIX TOPOJIax, IICHTPOB 00pa30BaHKs €CTECTBEHHO-HAYYHON U TEXHOJOTUYECKON HampaBiaeHHoCcTer oT 25.11.2022 ¢

v" B cootserctBuu ¢ OOIT OO0 MKOVY «Mansimeso-JIorosckas CII»

Hean kypca:
(dbopMHpoOBaHHE U Pa3BUTHE MO3HABATEIBLHOIO HHTEPEca K OMOJIOTHH KaK HayKe O KMBOW IPUpPO/IE.

3amgayu Kypca:

v (pOpMHpPOBAHUE CHUCTEMBI Hay4YHbIX 3HaHHH O CHCTEME >KHBOM MPUPOAbl U HAYaJbHBIX MPEJACTABICHUN O
OMOJIOTHYECKHX 00BEKTaX, MpOoIeccax, SIBJICHUAX, 3aKOHOMEPHOCTSIX;

v mpuoOpeTeHre OmbITa UCIOIH30BAHUS METOJIOB OMOJIOTMYECKON HAYKU IJIs MIPOBEICHUSI HECIOKHBIX OMOJIOTUYECKUXIKCIIEPUMEHTOB C
UCIO0JIb30BaHKEeM o0opynoBaHus LleHTpa ecTecTBeHHO-HAYYHON U TEXHOJIOTUYECKOU HampaBieHHocTel «Touka pocTay;

v/ pa3BUTHE YMEHHUI M HAaBBHIKOB MPOEKTHO — UCCIIEAOBATEIbCKON JIEATENHHOCTH C MCMOJb30BaHHEeM 00opynoBanus LleHTpa ecTecTBeHHO-
HAay4YHOM U TEXHOJOTHYECKOM HarpaBiieHHOCTEN «Touka pocray;

v\ TOArOTOBKA YYAIIMXCS K YYACTHUIO B OJIUMIIMAHOM JBHKECHUU;

v/ pa3BHUTHE YMEHUU U HABBIKOB PabOTHI C pa3IMYHBIMU UCTOYHUKAMH UH(DOpMAILIHH;


https://школа48.екатеринбург.рф/upload/sc48_new/files/c3/e3/c3e3b0eaee575758c4988f7e872c4cdc.pdf
https://школа48.екатеринбург.рф/upload/sc48_new/files/c3/e3/c3e3b0eaee575758c4988f7e872c4cdc.pdf

v opmupoBanue OCHOB AKOJIOTUYECKOMN TPaMOTHOCTH.

HJ'laHl/IpyeMl)Ie pe3yJbTaThbl 0OCBOCHUA KypcCa

IInanupyemMble pe3yJbTaThl IPOrpaMMbl BHEYPOUHOM 1€ATEIbLHOCTH.
B pe3ynbraTe ocBoeHUS IpOrpaMMBbl BHEYPOUHOH JICATEIHPHOCTH «3aHUMATEIbHAS OHOJIOTHS » 00yJaronIfecst Ha CTYIIEHU OCHOBHOTO O0IIEro
00pa3zoBaHus:

- [IOJIy4aT BO3MOKHOCTh paClIMpUTh, CUCTEMATU3UPOBATH U erIY6HTB HCXOOHBIC MMPEACTABIICHUA O IIPHUPOAHBIX 00BEKTaX U SIBIECHUAX KaK
KOMITOHEHTaxX €IMHOTO MHpPA, OBJIa/ICI0T OCHOBAMH MPAKTUKO-OPUEHTHUPOBAHHBIX 3HAHUN O MPUPOJE, TPUOOPETYT LENOCTHBIN B3I HA MUD;

- IO3HAKOMATCA C HCKOTOPBIMU cnocobaMu HU3YUCHUA NPUPOABLI, HAUHYT OCBaMBAaTh YMCHHS ITPOBOJANUTH Ha6J'IIO}ICHI/I$[, CTaBUTb ONBITHI, HAYYATCA
BHUJCTH U IOHUMATh HCKOTOPBIC MPUINHHO-CIICACTBEHHBIC CBA3H B OKPYXKAIOIIICM MUPEC;
- IOJIy4aT BO3MOKHOCTb HAYUHUTHCA UCIIOJIB30BATh PA3JIMYHBIC CIIPABOYHBIC U3JaHUS (CJ'IOBapI/I, OHIMKJIIOIICANHN, BKIIXOUYast KOMHBIOTepHI)Ie) n
JUTEPATyPy O TMPUPOJIE C MEITHI0 TIONCKA MMO3HABATEIFHON WH(POPMAITUH, OTBETOB HA BOIIPOCKI, 00BICHEHUH, JUTSI CO3JITaHUS COOCTBEHHBIX YCTHBIX MU
MHUCHbMEHHEIX BLICKA3LIBAaHUMN.

JIn4HOCTHBIE, MeTaNpeAMEeTHbIC U NIPeIMEeTHbIE Pe3yJIbTAThI 0CBOCHHS Y4eOHOI0 mpeamera.
B cooTBercTBHM ¢ TpeOOBaHUSAMU K PE3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pazoBaTebHOM porpaMMbl o01iero oopazoBanus denepanbHOTO
TOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa 00yUYCHHE HAMIPABIICHO HA TOCTH)KCHUE YUAIIUMUCS JINYHOCTHBIX, METAIIPEAMETHBIX U TIPEAMETH bIX
pe3yIbTaTOB.
JIndHOCTHBIE pe3yJbTaThl OTPAXKAIOTCS B MHIUBUIYaIbHBIX KAYECTBEHHBIX CBOMCTBAX YUAIIMXCS, KOTOPhIE OHU JIOJDKHBI TIPHOOPECTH B TIpoIiecce
OCBOEHHS y4EOHOTO TIPEeIMETa:

- yueOHO-IT03HABATEIBHBIN HHTEPEC K HOBOMY YUEOHOMY MaTepHaiy M Clioco0aM pelieHus HOBOH 3a1auu;
- OpHEHTAIMs Ha MOHUMAaHKUE IPUYHH yCIieXa BO BHEYYEOHOU ESITETLHOCTH, B TOM YMCIIC HA CAMOAHAIN3 U CAMOKOHTPOJIb pe3yNibTaTa, Ha aHaJIHi3
COOTBETCTBUS PE3y/IbTaTOB TPEOOBAHHUSIM KOHKPETHOMU 3a/1a4H;

- CITIOCOOHOCTH K CAaMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIICITHOCTH BHEYYEOHOM JCITEIBHOCTH;

- YyBCTBO MPEKPACHOTO M ACTETUYECKUE YYBCTBA HA OCHOBE 3HAKOMCTBA C TIPUPOJIHBIMUA OOBEKTaMHU.
MertanpeaMeTHbie pe3yJibTAThl XapaKTEPU3YIOT YPOBEHb CPOPMUPOBAHHOCTH YHUBEPCATIBHBIX CIOCOOHOCTEH YUaIIUXCsl, TPOSBIISIOIINXCS B
M03HABATEIBHOM U IPAKTUYECKOM JeSITeTbHOCTH
- HCIIOJIb30BAHKE CIIPABOYHOM M JOTIOJHUTEIBHOM JTUTEPATYPHI;

- BJIQJICHUE [IUTHPOBAHUEM U PA3JIMYHBIMK BUJIAMA KOMMCHTAPHEB;
- HCTIOJIb30BaHKE PA3IMUHBIX BUIOB HAOMIOICHUS;
- KQ4eCTBEHHOE M KOJMYECTBEHHOE OMMCAHNE N3Y4aeMOTo O0BEKTa;

- IPOBEICHUE IKCTICPUMEHTA;
IIpenmeTHbIe pe3yIbTAThl XapaKTEPU3YIOT OMBIT YUAITUXCS, KOTOPBIM MPHOOPETASTCS M 3aKPEIUISIETCs B MIPOIIECCE OCBOSHUS MPOTPaMMBbI
BHEYPOYHOH AEATEeIHHOCTH:



- OCYILECTBJIATH IOUCK HEOOXOIMMON HH(POPMAIIUH [T BBITIOJIHEHHS BHEYYEOHBIX 33/IaHUI ¢ MCIIOJIb30BaHUEM Y4eOHOM TUTEpaTyphl U B OTKPHITOM
MH(OPMAIIMOHHOM MPOCTPAHCTBE, SHIUKIIONEANH, CIIPABOYHUKOB (BKITI0YAs JIEKTPOHHBIE, U(POBBIC), KOHTPOJIUPYEMOM MpocTpaHcTBe HTepHeTa;
- MPOBOJIUTH CPAaBHEHUE U KJIACCU(UKAIIUIO 110 33JAHHBIM KPUTEPHUSIM;

- YCTaHABJIMBATh PUYMHHO-CIIEICTBEHHBIC CBS3U B H3y4aeMOM Kpyre SBIICHHIA;

- CTPOUTH pacCy)ACHUS B (JOPME CBS3H MPOCTHIX CYKICHUIA 00 00BEKTE, €ro CTPOSHUH, CBOWCTBAX M CBA3SIX.

B npouecce mpoxoxkaeHusi MPOrpaMMbl T0JKHbI ObITH JOCTUTHYTHI CJleyI0lie pe3yJabTaThl:

1 ypoBensb pe3yabraToB: «[IpnodpereHue conmaibHbIX 3HAHUI

1) IMYHOCTHBIE KAYeCTBA: - YBAKUTEILHOE OTHOIIICHUE K TPYIy M TBOPYECTBY CBOMX TOBAPHIIEH; - OPMUPOBAHUE ICTCTUICCKUX YYBCTB,
MMO3HABATEIFHBIX MHTEPECOB U MOTUBOB, HAIIPABJICHHBIX HA U3Y4CHHUE KUBOW TIPUPO/IBI;

2) yHHBepCaJbHbIE CIIOCOOHOCTH - YMCHUE BHJICTh ¥ IOHUMATh 3HAYCHUE MPAKTUYECKON U UTPOBOM JCATECIBHOCTH;

3) OMBIT B MPOEKTHO-UCCIIEI0BATEIbCKOU JIEATETLHOCTH

-yMeHHe paboTaTh ¢ Pa3HBIMH HCTOYHUKAaMU HH()OPMAIIUH; - OBJIQJICHUE COCTABIISIONIMMH HCCIIEI0BATENBCKON M HAYYHO -IIPAKTUIECKOM
NEeSATebHOCTH, CTABUTH BOIIPOCHI, HAOIIOATh, IPOBOIUTH YKCTIEPUMEHTHI, IENIaTh BHIBOJIBI U 3aKITIOUEHHS, OOBSICHATD, I0OKa3bIBATh, 3AIIUINATH CBOU
1791 (574

-opMHpOBaHNE HHTEIUICKTYaIbHBIX YMEHUH (JIOKa3bIBATh, CTPOUTH PACCYXKICHUS, aHATN3UPOBAThH, CPABHUBATH, JICNIaTh BBIBOJIBI U JIp.) U
ACTETHYECKOTO OTHOIICHHUS K KHBBIM 00BEKTaM;

- 3HAHWE OCHOBHBIX ITPUHIIUIIOB U TIPABHUJI OTHOIIICHUS K KHBOU MTPHPOIC.

2 ypoBeHb pe3yJibTaToB: «@opMUpPOBaHHE IEHHOCTHOT0 OTHOLIEHHUS K CONMAILHON PeaIbHOCTH»

1) "MYHOCTHBIE KayecTBAa:

- HAaBBIKM WHAUBUIYAILHOM NIESATETLHOCTH B IPOIIECCE MPAKTHYECKOM PabOThI MO PyKOBOACTBOM YUUTEIIS;

- HaBBIKHM KOJUICKTUBHOH JICATEIILHOCTHU B MPOIIECCE COBMECTHON TBOPUECKOW PabOTHI B KOMaH/IE OTHOKJIACCHUKOB O] PyKOBOJICTBOM YUUTEIIS;

- YMEHHUE COTPYIHUYATH C TOBAPHUIIAMH B ITPOIECCE COBMECTHOH NIESTETHHOCTH, COOTHOCHTD CBOO YaCTh PaOOTHI C OOIIMM 3aMBICIIOM;

2) yHUBepCaJbHbI€ CIIOCOOHOCTH:

- CIIOCOOHOCTH BBIOMPATh IIEJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX JICHCTBUSAX U TIOCTYIKAX MO OTHOIIEHHIO K YKUBOW TPUPOJIC, 37I0POBBIO CBOEMY U
OKPYXKAOIINX;

- CITIOCOOHOCTH TIEpEeaBaTh SMOIIMOHAILHBIC COCTOSHHS M CBOE OTHOIIIEHHE K IPUPOJIC, YETIOBEKY, OOIIECTBY;

3) onbIT B IPOEKTHO-UCCJIE0BATEbCKOM IeITeIbHOCTH:

- YMEHHUE OPraHU30BaTh CBOK YUEOHYIO IEATEIBbHOCTh: ONPEICIATh 1eb paO0Thl, CTABUTh 33]]a4H, IUTAHUPOBATh — OMPEICIISATH MOCIEI0BATSILHOCTD
JCWCTBUI M TPOTHO3UPOBATH PE3YJIbTAThl PAOOTHI;

- YMEHHUE OCYIIECTBIIATh KOHTPOJIb U KOPPEKIUIO B ClIy4ae 0OOHAPY)KEHHsI OTKIOHCHUN ¥ OTIIMYUHN MPH CIMYECHUH PE3YJIbTATOB C 33IaHHBIM 3TAJIOHOM;
OIICHKA PE3yJIbTATOB Pa0OThI — BBIJICIICHUE U OCO3HAHUE YYAIIUMCS TOTO, YTO YXKE€ YCBOCHO M YTO €IIIE MOJUICKHUT YCBOCHHIO, 0CO3HAHHE Ka4eCTBa U
YPOBHS YCBOGHHUSI.

3 ypoBeHb pe3yabTaToB: «IlojiydyeHHe caMOCTOSITEILHOTO 001eCTBEHHOTO AeiiCTBHS»

1) "MYHOCTHBIE KaYecTBA:

- YMeHHe 00CYyX/1aTh U aHAIU3UPOBATh COOCTBEHHYIO €ATEIHLHOCTh U PabOTy OJTHOKIACCHUKOB C TIO3UIIMH 3a/1a4 TAaHHOM TEMBI, C TOUKU 3PEHUS
COJIep>KaHUs U CPEJICTB €0 BHIPAKEHUS,

2) yHUBepCAJbHBIE CIIOCOOHOCTH:



- YMEHHUE CIYyIIaTh U BCTYNATh B AUAJIOT, y4aCTBOBATH B KOJJICKTUBHOM OOCYXIECHUHU MPo0IeM; HHTEIPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH
IIPOJIYKTUBHOE B3aMMOJIEHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMU;

- YMEHHE aJIEKBATHO MCIOJIb30BaTh PEYEBBIE CPEJICTBA AJIS AUCKYCCUHU M apryMEHTALMK CBOEH MO3ULIMH, CPABHUBATh Pa3HbIE TOUKH 3PEHUS,
apryMEeHTHUPOBATh CBOIO TOUKY 3PEHHUS, OTCTaUBATh CBOIO MIO3UIINIO;

3) ONBIT B NPOEKTHO-MCCJIE0BATEIbCKOM 1eATeTbHOCTH:

- BBIP@XKEHUE B UTPOBOM JIESITEILHOCTH CBOEr0 OTHOILEHHUS K IPUPOJIE

OOyyaromuecst CMOTyT: y3HaBaTbh )KMUBOTHBIX U NITUI] B IPUPOJIE, HA KAPTUHKAX, 10 ONMCAHHUIO;

® [IPUMEHATh TEOPETUYECKUE 3HAHUS NPU OOIIEHUHU C )KMBBIMU OpraHU3MaMH U B IPAKTUUYECKOU AEATEIbHOCTH [0 COXPAHEHUIO PUPOTHOIO

® OKPY)KEHUS U CBOETO 3/I0POBbsS; yXa)KUBaTh 3a KYJIbTYPHBIMU PACTEHUSMHU U JOMAIIHUMHU KUBOTHBIMU;

® JI0Ka3bIBaTh, YHUKAIBHOCTh U KPAcOTy KaXJ0Ir0 MPUPOJAHOTO OOBEKTA;

® 3a00TUTHCS 00 03/I0pPOBJICHUN OKPYKAIOIIEH TPUPOIHOM Cpebl;

® MpeABUAETh NOCIEACTBUS IEATEIBHOCTH JIIOJEH B IPUPOJIE;

® OCYILECTBJIATh YKOJOTMYECKU COOOpa3Hble MOCTYIIKU B OKPYKaIOIIEH IPUPOAE;
® CTaBUTb POCTEHIINE ONBITH C 00BEKTAMHU KUBOM U HEKUBOU MPUPOIBI.

MecTo JaHHOr0 Kypca B y4eGHOM ILIaHe.

[Iporpamma paccuntana Ha 1 rog oOyuenus (34 yaca B roj, 1 yac B Heaenr0). 3aHATHSI IO TIPOTrPaMMe TIPOBOISATCS BO BHEYPOUHOE BPEMS

Conep:xaHue Kypca BHEYPOUYHOIi 1eATeJILHOCTH

BBenenne.(3uaca)

[1nan paboThl U TeXHUKA OE30MACHOCTH MPU BBINOJIHEHUHU J1a00paTOPHBIX, IPAKTHUECKUX PaboT.
OzHakomiieHne ¢ 06opynoBanueM eHTpa «Touka poctay. OpopmiieHre yrojika KpyxKKa.
IIpakTuyeckue n JadoparopHbie padoThbi:

JlaboparopHnas pabota Nel «JlabopaTopHoe 060pyaoBaHME U MPUOOPHI ISt HAYYHBIX UCCIEAOBAHUII».

Pa3nea 1. JlagopaTopus JleBenryka (6 4yacon)

MeTobl U3y4eHus )KUBBIX OPraHU3MOB: HaOIOAEHNE, U3MEPEHHE, SKCTIEpUMEHT McTopHs M300peTeHnst MUKPOCKOIIA, €r0 YCTPOMCTBO U IpaBUiIa
paboTsl. Knetounoe crpoeHue opranuzMoB. MHoroo0pasue kiaetok. MeTo/ bl H3y4eHus )KUBbIX. TeXHHKa PUTOTOBJIEHUS BPEMEHHOTO
MUKpomnpenapara. KneTku, Tkanu 1 opraisl pacTeHui. OTIN4YUTEIbHbIE IPU3HAKY JKUBBIX OpraHu3MOB. MUKpPOMUD BOKpYT Hac.

IIpakTnyeckne u 1adoparopHbie padoThI:

JlaboparopHas pabota Ne 2 JlabopatopHblif mpakTukyMm «M3ydeHne yCTpoiCTBa YBEITHUUTEIBHBIX IPHOOPOBY.

«YacTu KIETKU U UX Ha3HauyeHHe». MUHHU-UCCIIEI0OBAaHUE.



Paznen 2. Buosorus pacrenuii (16uacos).

Jlpixanue W 0OMEH BEIIECTB y pacTeHui. M3ydeHrne MexaHu3MOB UCTIapeHHsI BObI TUCTbIMU. Mcriapenne BoIbl pacTeHUSAMHU.
Typrop B xu3nu pacrenuii. Boznymnoe nuranue pactennii — ¢orocunte3. Kyrukyna. Ycnous nmpopacranus cemsit. [lenenue kinetok. Pactenus.
Muoroo6pasue pacTeHuid. 3Ha4eHNE PACTCHUI B MPUPOJIE U KU3HH YeJIOBeKa. BereraTMBHOE pa3MHOKEHHE PACTCHHIA
IIpakTHyeckue u JadbopaTopHblie padoThI:

JlaboparopHas padota Ne5 «/lpIxaHue JINCTHEBY.

Jlaboparopuas padota Ne 6 «3aBUCHMOCTh TPAHCTIMPAIIUU M TEMIIEPATYPHI OT TUIOIIAU TTOBEPXHOCTH JTUCTHEBY.
JlabopaTtopHnast pabota No7 «/criapenue BOJIbI IUCTHSIMHU JIO U TIOCTIE TIOJIUBAY.

JlabopaTtopHnast pabota Ne 8 TypropHoe cOCTOSIHUE KJIETOK.

JlabopaTtopHnas pabota Ne 9 «DoTocunTe’».

JlabopaTtopHnast pabota Ne 10 «3HaueHre KyTUKYIIbI ¥ IIPOOKH B 3aIIUTE PACTEHUMN OT UCTIAPEHUSD.

JlaboparopHas padota Ne 10 «3HaueHHe KyTUKYJIbI M IPOOKU B 3alllUTE PACTEHUI OT UCTIAPEHUS.

JlabopaTtopnast pabota Ne 11«YcioBust mpopacTaHusi CEMsH». 3HAU€HHUE BOJIBI U BO3IyXa JUUISl TPOPACTAHUS CEMSTHY.
JlaboparopHras padota Ne 12«Habroenne a3 MATO3a B KJICTKaX PACTCHUI.

JlabopaTtopnast pabota Ne 13 «OOHapyXeHHE XJTOPOIIJIACTOB B KJIETKAX PACTCHUIN.

JlaGoparopHas pabota Ne 14 «OGHapykeHHE HUTPATOB B JIUCTHIX).

[IpakTnueckas padorta «CrocoObl BEreTaTUBHOTO PA3MHOKEHHS PACTEHUID).

Paznen 3. 3oosi0rus(7 yacos)

JKusotnsie. CTpoeHHE )XKUBOTHBIX. MHOTO0Opa3ue )KMBOTHBIX, UX POJIb B IPUPOJIE U )KU3HU YenoBeka. [Ipocreiimue . JIBrKeHNE )KUBOTHBIX.
Tun kosnbyaThie UepBU. BHyTpeHHEE cTpoeHHEe N0k AeBOro YepBsi. Munu-uccinenoBanue «IITUIBI HA KOPMYIIIKE)

IIpakTyeckas 300J10rust

3HAKOMCTBO C CUCTEMOH KUBOM MPUPOIbI, IAPCTBAMU KHUBBIX OPTaHU3MOB.

[IpakTnueckas pabora «Knaccubukanus KUBOTHBIX ». OTIUUUTENbHBIC IPU3HAKU )KHUBOTHBIX Pa3HBIX LIAPCTB M CUCTEMATUYECKHUX TPYIIIL.
Jlaboparopnas padota Ne 15 «CpaBHUTEIbHAS XapaKTEPUCTHKA OJTHOKIETOYHBIX OPTaHU3MOBY.

JlaGopaTtopnas padota Ne 16 «HabGmroneHne 3a nepeIBUKEHUEM KUBOTHBIX).

[IpakTnueckas opuuronorus. Pabora B rpynmnax: uccinegoBanue «IITUIIBI HA KOPMYIIIKE).

Pa3znen 4 Dxosorusi(2 yaca)

IIpoekTHO-HCC/IEI0BATENbCKAS eSATEIbHOCTD.

Monynb «9K0JIOTHYEeCKH TPaKTUKYM : «BrnusHue abnotnueckux pakTopoB Ha OPraHU3MBI.

« Omnpenenenyie 3abUICHHOCTH BO3/yXa B MOMEIIEHUAX», «/3MepeHune BIaXKHOCTU U TEMIIEpaTyphl B Pa3HbIX 30HAX Kiacca



TemaTn4eckoe IJIAaHUPOBAaHUE

Ne Tema 3ansaTus ®opma 3anaTusa | LleneBas ycraHoBka OcHoBHBIE BH/IBI Hcnoab3oBanue Ko
3aHATHA NAeATeJbHOCTH odopynosanue «Touka JI-
o0yyaromuxcs HA pocTay BO
BHEYPOYHOM 3aHATHH ya
co
B
BBenenune.(3uaca)

1 [1nan paboThl U TEXHUKA becena [[Inpoxuii crieKTp dopmupyetcs u pazpuBaercs | «Touka pocray— kommekt | 1
0€30MacHOCTH NPU JATYNKOB MO3BOJISIIOT | ©300peTaTenbCcKOE, yueOHOro 000pYyAOBAHUS
BBITIOJIHEHUH JIA0OPaTOPHBIX, JlaGoparopHas yyanmmcst KpEaTUBHOE U KPUTHUECKOE
MPaKTUYECKUX padoT. pabota Nel 3HAKOMUTBCS C MBIIIJIEHHE 00YyJatoIuXCsl.

O3HakoMJIEHHE C «JlabopaTtopHoe | mapameTrpamu
000pyI0BaHNUEM IIEHTpA obopynoBaHue U | OMOJOTHYECKOTO
«Touka pocTay. puOOpBI AT JKCIIEpUMEHTA HE
Hay4HbIX TOJIBKO Ha
UCCIIEIOBAHUI». | KAYECTBEHHOM, HO U
Ha KOJIMYECTBEHHOM
YPOBHE.

2-3 | Odopmaenue yronka kpyxka. | KomnekrubHas ®opmupoBats Takue | KoMMyHukaTuBHBIE — doToMIITIOCTpALIH, 2
Ka4yecTBa, KaK oOecneunBaronue KOMIIbIOTEP, IPUHTEP
npyxoa, COLIMANIBHYIO
KOJIJIEKTUBU3M, KOMIIETEHTHOCTb
JIUYHast IIO3HABaTEJIbHbIE —

OTBETCTBEHHOCTD 34
oO1ee 1eno.

o01ey4yeOHble, TOTHYeCcKHe,
CBSI3aHHBIE C pEIICHUEM
poOJIeMbI

PerynsituBHble —
o0OecreunBarone
OpraHu3aIuio COOCTBEHHOM
JIeATEIIbHOCTHU

JIMYHOCTHBIE —
OTIPEIEIIAIONINE




MOTHUBALIMOHHYIO
OPHUEHTALMIO.

Paznen 1. JlaGopaTtopus JleBenryka ( 6 4yacoB)

4 Merto1bl U3y4YEHHUsI HKUBBIX JlabopaTopHas OOBICHATD YMenue paboTatsb C Mukpockon CBETOBOMH,
OpraHU3MOB: HaOJIO/IEHUE, pabota No 2 Ha3HAYCHHE 1a60paTOPHBIM uudpoBoi, ymna.
HU3MEPEHHE, SKCTIEPUMEHT «3yuenue YBEITMYHUTEIIbHBIX 000pyI0BaHUEM,

Ucropus nzobperenus YCTpOMCTBA npuOopoB. PaznuyaTe | yBeNIUYUTEILHBIMU
MHKPOCKOTIA, €r0 YCTPONUCTBO | YBEIMUUTENBHBIX | PYYHYIO U npubopamu. U3yuarts
Y TipaBuiia paboThI. pUOOPOBY. MITATUBHYIO JIYIIBI, YCTPOKCTBO MUKPOCKOTIA U
3HATh BEJTUUYUHY coOmroaaTh npasuia padboTh
M0JIy4aeMOT0 C UX ¢ MukpockornoMm. CpaBHHBaTh
MTOMOIIBIO YBEJTMYCHHE JIYTIBI U
YBEIIUYECHHUS. Mukpockorna. [Tomydars
HaBBbIKU PabOTHI C
MHUKPOCKOTIOM TIPH U3Y4E€HUU
TOTOBBIX MUKPOIIPENapaToB.
CoOmonaTh paBuiIa paboThl
B KaOWHETE, 0OpaIieHus ¢
1a00paTOPHBIM
000pyTOBaHHEM.

5- Knerounoe crpoenue JlaGopaTopHbIit CpaBHUBAaTH YMmeHnue padboTath ¢ MuUkpocKon CBETOBOMH,
opranu3smMoB. MHoroo0Opasue MPAKTHKYM KUBOTHYIO U 1abopaTopHbIM 1 (ppoBOH.

KJIETOK. MeTo/1bl U3y4eHHUsI «YacTu KIETKU U | paCTUTENIbHYIO 000pyI0BaHKEM, Wnmroctpanuu, npe3eHTarusl.
MKHUBBIX UX Ha3HAYEHHUE». | KIETKH, HAXOJUTh YBEJIIUYUTEIbHBIMU CxeMmbl.

YepThl UX CXOJICTBA U
paznuuus. Paznuuate
TKaHU KUBOTHBIX U
pacTeHuil Ha
pUCYHKax y4eOHUKa,
XapaKTepU30BaTh UX
CTpOeHUuE, OOBACHATD
uX QYHKLHUH.

npubopamu. HaGmronars
YaCTH M OPTaHOMJIbI KIICTKU
Ha TOTOBBIX
MUKpoIpenapaTax mo;y
MaJjibIM U O0JIBIIUM
YBEJIMYEHUEM MHUKPOCKOTIA U
OTHCHIBATh UX. Pa3nmnyarh
OT/IeTbHBIC KIETKH,
BXO/JISIIIIME B COCTaB TKaHH.
O06061aTh U GUKCUPOBATH
pe3ynbTaThl HAOIIOICHHH,




nenath BeIBOIbL. CoOmronaTh
npaBuia paboThl B KaOuHeTe
Ouonoruu, ooparieHus ¢

1a00paToOpHBIM
000pyTOBaHHEM.
TexHuKa IpUroTOBICHUS JlaboparopHas dopMHUpOBaHHE PasBuBath HHTEepakTUBHBIN KOMILIEKC,
BpEMEHHOr0 MUKpoInpenapara | padorta Ne3 yMEHHUsI paboTaTh C CaMOCTOSITENIbHOCTD IIPU CBETOBOM, IIUPPOBOI
«[IpuroroBieHrne | MUKPOCKOIIOM, BEJICHUU y4ueOHO- MUKPOCKOTI, peHYaThli JIyK,
npemnapara HAy4YUTHCSI TOTOBUTH | MIO3HABATEIbHOM MUHIET, IpenapoBalbHbIe
KJIETOK COYHOM MUKpoIpenapar JeSITEIbHOCTH. UTJIbI, CTEKJIA PEMETHBIE,

YCHIYyH JTYKOBHIIbI
TyKay

KOYXUIBI JIyKa,
HaxXoJUThb OCHOBHBIC
JaCTUu KJICTKH Ha
MUKpOITperapare,
CXEMAaTU4YCCKU
n300paxkaTh CTPOCHHE
KJICTKHU.

3HAKOMUTbH C MHOI00Opazuem
MHKPOCKOIIOB, YCTPONCTBOM
Y TIpaBWJIaMU paOOTHI ¢ HUMU
(Ha mpumepe 1uppoBOro
MHUKpockora).O0y4daTh
TEXHHUKE H3TOTOBJICHUS
MUKpOIIpenaparoB; Crocodam
bukcupoBaHus pe3yabTaTOB
HaOMoAeHNH B BUie (OTO U
BU/JICO, BHITIOJTHEHHBIX C
MTOMOIIIBIO ITU(POBOTO
MHUKpPOCKOTIA.- C(hOPMHUPOBATH
y UIKOJIbHUKOB
MpEeJICTaBICHHUE O MPUHIIUIIAX
(GyHKIMOHUPOBAHUS
MHUKPOCKOTIa U 00 OCHOBHBIX
MeTOo/1ax
MUKPOCKOTIHPOBAHHUS;

CTaKaHYHUKH C BOJIOH,
MUTIETKH, GUIHTPOBATIbHAS
Oymara, Ho/I.

Knerku, TkaHu 1 opranbl
pacteHuid. OTIMYUTENbHbBIE

IIPU3HAKHU KUBBIX OPIraHU3MOB.

JlaGopaTopHas
pabora
Ne4«Tkanmn
pPacTUTEIHHOTO
OpraHu3Ma.

ITonsaTue o TkaHu
pactenuii. Buapl
TKaHEH: OCHOBHas,
ITOKPOBHa,
MIPOBOJALLAS,
MeXaHuJecKas.
[IpuunHbl nOsABIECHUS
TKkaHel. PacTeHue kak

Onpenensars noxsaTue
«TKaHb». XapaKTepu30BaTh
0COOEHHOCTH CTPOEHMS U
(bYyHKIIUHM TKaHEH pacTeHuH.
VYcraHnaBnuBaTh B3aUMOCBSI3b
CTpOeHHUS U PYHKIMH TKaHEH.
OOBACHATH 3HAYCHHUE TKAHEH
B KM3HU PacTEHUSI.

Mukpockon 1uppoBoH,
MHUKpOIIpenaparbl MUKpPOIPE
napatsl «IIpononbHbIi cpes3
CTeOMs KYKYpYy3bD»,
«Ilonepeynslii cpe3 KOpHs
TBIKBBD), «CTpPOEHUE KOPHS»;
MHUKPOCKOTIbI; TAOIHUIIbI
«Knerounoe ctpoenue




LIECJIIOCTHBLIN KUBOU
OPraHu3M, COCTOSILIHNI
U3 KJIETOK U TKaHEH.

O0606111aTH U
CHUCTEMAaTU3UPOBATh 3HAHUS
10 TeME, JIeJIaTh BBIBO/IBL.
OTBeyaTh Ha UTOTOBLIE
BOIIPOCHI TEMBI, BBHITIOIHATh
3a1aHusl.

KopHs», «Kopens u ero
30HBI», «BHyTpeHHEE
CTPOCHHUE JIUCTAN.

8-9 «MUKpOMHP BOKPYT HAC» Munu- IIposecTn [Ipoananu3upoBath Mukpockon nugpoBoi,
HCCIICIOBAHUE. HCCIICIOBAHMUS MaTepHAIIBI CIIUPT, BOJIA, O] ¥ NTUILIEBOI
pa3IUYHbIX 0OBEKTOB | MH(OPMALMOHHBIX PECYPCOB | KpacUTENb s
IPU TIOMOIITH U JTUTEPATYPHI U BBECTH OKpalmBaHui, yamka [letpu
MHUKPOCKOTIIA . COOpaTh | MOHATHE MUKPOMHUPA; (mmockast 6aHOYKa U3 CTEKIIA
uHpopMaIro o W3YYUTh PA3HOBUHOCTH C KPBIIIKO#), HO JIJIst
MHUKpPOOPraHu3Max, MUKPOOPTaHU3MOB; KaXJI0TO UCCIEeI0BAaHUS
BBISICHUTH KaKyIO POJIb | BBISICHUTH KaKyl POJIb MIPOCTO HEOOXOIUMBI:
MHUKPOMHP UTPAET ISl | MUKPOMUP UTPAET IS MIPEIMETHOE U TIOKPOBHOE
MIPUPOJIBI M UETIOBEKA. | IPUPOIBI U YEIOBEKA CTEKJIO, TTMHIIET, MUTIETKA,
y3HaTh MOJKET JIU MUKPOMHUD | TOHKAs WUTJIa UT.]I.
MPUYUHUTE Bpe.l,ecliv Aa, TO
BBIJICJIUTH CTIOCOOBI OOPHOBI €
HUM;
MIPOBECTHU ONPOC Cpen
yUalxcs.
Paznen 2.buosiorus pacrenuii ( 16 yacos)
10 Jlpixanue u oOmeH BemectB y | JlabopaTopHas XapakTepu3oBaTh Bocnuranue 6epexxHOTo Komnbrorep ¢ mporpammoit
pacTeHHiA. paborta Ne 5 CYLIHOCTH Ipoliecca OTHOLICHHSI K CBOEMY Releon Lite, natunku
«/Ipixanue JbIXaHUS] Y PACTEHUH. | 310POBBIO, IPUBUTHE KHUCJIOPO/Ia U YTIIEKUCIIOTO
JUCTHEBY, YcTanaBnuBaTh MHTEpeca K U3y4EHUIO rasa,
B3aMMOCBSI3b npeaMeTa. BoIMomHSTh OMBIT,
MIPOIIECCOB JIbIXaHUS U | HAOIIOAATh Pe3yabTaThl U
doTocunTe3a, JIeNIaTh BBIBOJIBI 110
MPOBOJIUTH UX pe3ynbTaTam UCCIEIOBAHMUS.
CpaBHEHHUE.

OnpenensTh MOHITHE
«OOMEH BEILIECTBY.
XapakTepus3oBaTh
0OMeEH BEIIECTB KaK




BAYKHBIN IIPU3HAK
JKU3HU.

11- | 3yueHue MexaHU3MOB JlaGopatopHas BorsiButh Kommnsrorep ¢ nporpaMMHbIM
12 HCIIApPEHUS BOJbI JIUCTHSIMHU. pabota Ne 6 3aBUCUMOCTD obecrnieuenneM JlaTunku
«3aBUCUMOCTb TpaHCIIUpALUU U TEMIIEPATypPbl U BIAXHOCTU
TpaHCIIUPALMU U | TEMIEPATyphl OT KomHaTtHOe pacTeHue:
TEMIEPATYphl OT | IUIOLIAU MOHCTEpa WX NEeJIaproHus
iomau HOBEPXHOCTHU
MTOBEPXHOCTH JINCTHEB.
JICTHEB.
13 Wcnapenue Boas! pacrenusmu | JlaboparopHas BrrsicHUTB Kak IIpoBecTn n3mepeHus Kommnsrorep ¢ nporpaMMHbIM
pabota Ne7 BIIUSIET, IIOJINB TEMIIEPATypPhl U BIAXHOCTH, | oOecrieueHneM
«Hcnapenue pacTeHus Ha KOTZa 3eMJISI B TOPIIKE C n3meputenbHbii UaTepderic
BO/IbI JTUCTHSIMU KOJIMYECTBO pacTeHHueM cyxasl. JATYUK TeMIIepaTyphl
JIO U TOCJIe ucnapsieMou BOJIBI. [Ipoananu3upoBath JIATYUK BIAXKHOCTH.
MIOJIMBAY. MOJIy4YE€HHbBIE JJaHHBIE.
14- | Typrop B ®U3HU pacTEHUH. JlaGoparopHas Brersicauth [IponemMoHCTPUPOBATH [Mudposoii gaTunk
15 pabota Ne 8 3aBUCUMOCTh SIBJICHHE Typropa Ha MpuMepe | dJIEKTPOMPOBOIHOCTH, BOJIA,
Typrophaoe TYPrOpHOTO MOCTYIUIEHUS U BbIX0Jia BoAbl | 1M pacTBop xmnopuaa
COCTOSIHUE COCTOSIHUSA OT B KJIETKaX JIyKa WJIN HaTpus, IPOOUPKH, IITATUB,
KIIETOK. KOJIMYECTBA BOJ B KOPHEIUIOIa MOPKOBH. XMMHWYECKHE CTaKaHBI,
KJIeTKaX. dbunpTpoBaNbHAS Oymara,
HOJK WM CKAJIbIIEINb,
JIMHEWKa WIN
LITAHT€HIIUPKYJIb.
[IpenmeTtHbie cTEKa,
IIPENapoBaJIbHBIE CTEKIIA,
IIpernapoBalibHas UIa,
IIUHLET, CIUPTOBKA, CIIUYKH,
IIUIIETKA, METUJICHOBBIN
CUHMH, GUIBTPOBAJIbHAS
Oymara, MUKpPOCKOTI,
IIPOPOLIEHHBIE CEMEHA WITU
JYKOBHMIIBI C KOPEIIKaMHU.
16 Boznaymnoe nutanue pactenuii | JlabopatopHas W3yunte Mexanu3m | [IpuBoauTh npumepsl [Tudposas nadboparopus 1o
— (hoTOCHHTE3. pabota Ne 9 ¢doTocuHTE3a KaK OpPraHU3MOB — aBTOTPO(OB U | IKOJOTUH (AATUUK
«DOTOCHHTERY. reTepoTpooB, HAXOIUTh




crioco0a MUTaHus
pacTeHui;

PaCKpBITh CYLTHOCTh
npoiiecca
doTocuHTE3a U €T0
3HAYCHHUS IS )KU3HU
Ha 3emuie.

pa3nIu4Ms B UX MUTAHUU.
O060CHOBBIBaTb KOCMUYECKYIO
POJIb 3€JIEHBIX PACTEHUH.
Hcnonbs3oBath
UH(POPMALIMOHHBIE PECYPCHI
JUISL TIOATOTOBKHM COOOIIEHHUS
0 posiu (hOTOCUHTE3a HA
Hauey miaHeTe BeinoaHaTs
HAOJIIOICHUS] U U3MEPEHHUSL.

YIIJIEKHUCIIOTO Ta3a u
KHCIJIOPO/JIa).

17 Kyrukymna. JlaGoparopHas BorsicHUTB OB Kakoe 3HaueHue UMEIOT KyTH | JIBa CBEKHUX sI0JI0Ka U J1Ba
pabota Ne 10 KYTHKYJIBl U TPOOKK B | KyJia M MpoOKa B UCTIAPEHUH B | KIIyOHSI KapTOQelisi, BECHI,
«3HaueHue 3allUTe OT UCHIAPEHUS | OJIbl PACTEHHUEM. HO, IOJIUATUIICHOBBIE
KYTHKYJIBI U BOJIbI C MOBepXHOCTH | Kakast mokpoBHas TKaHb B 00 | MUIEBbIE MAKETHI, JaTUYUK
MpoOKH B 3aluTe | KOpHEH, moOeros u JIbIIEH CTENEHH BIMSAET HAa UC | OTHOCUTEIHHOM BIIAKHOCTH
pacTeHui OT KITyOHeH. [IapEHUE BOJbI PACTCHUEM. BO3/yXa.
VCTIaPEHUSI.
18 VYcnoBus npopactaHus JlaboparopHas N3yuuth posb XapakTepu3oBaTh POJIb BOJIbI [Mudposas naboparopust 1o
CEMSIH. pabora Ne 11 3anacHbIX Y BO3/yXa B MPOPACTAaHUU 9KOJIOTHH (AaTUYHK
«YcnoBus IUTATEIbHbIX ceMsiH. OOBSACHATh 3HAYEHUE | OCBELIEHHOCTH, BIXKHOCTH U
IPOpACTaHUs BEIIIECTB CEMEHHU. 3allaCHbIX MUTATENbHBIX TEeMIepaTyphbl).
CEMSIH». TemneparypHbie BEIIIECTB B IPOPACTaHUU
3Ha4yeHue BOJbl U | yCIOBHA IpopacTaHust | ceMsaH. OOBSICHITH
BO3/YyXa AJIs cemsiH. Poiib cBera. 3aBUCUMOCTb IIPOpACTaHUS
IpOpPaCTaHUs CeMsIH OT TeMIIepaTypHbIX
CEMSIHY. ycinoBuid. [Iporuo3upoBarh
CPOKHU I10CeBa CEMSH
OTJICJIBHBIX KYJIBTYp. YMEHHE
paboTarth ¢ 1a00paTOPHBIM
00opyoBaHuEM,
YBEJIUYUTEIbHBIMU
PUOOPaAMH.
19- | [leneHue KIeTOK. JlaGopatopHas PaccmoTtpenue OOyuaroniast — HAy4YUTb IIpenmeTHbIE cTEKA,
20 pabota Ne 12 MHUKpPOIIPENapaToB ¢ IIPUMEHSTH [TOJTyYE€HHBIE IIOKPOBHBIE CTEKJIA,
«Habmonenue JENAIUMUCS 3HaHUs NPU CPAaBHEHUU npenapoBajibHas UIJIa,
(a3 muTo3a B KJIETKaMU PacTEHUS. OCHOBHBIX CTaJIUil 1eIeHUs MUHIIET, CIIUPTOBKA, CITUYKH,
KJIETKaX W3YYUTh NIOBEICHUE KJIETOK B MUTO3€E; MUIIETKA, METUJICHOBBIN
pacTeHHID» pasBUBaroIas — CUHMH, GUIBTPOBAJIbHAS




XpOMOCOM BO BpeMsi
¢da3 muTo3a

crocoOCTBOBATH
(hOpMHUPOBAHHIO HABBHIKOB
paboThl ¢ MUKPOCKOIIOM;-
BOCTIUTATEIbHAS —
PEOCTaBUTh BO3MOKHOCTb
HPOSIBUTH
CaMOCTOSATEIBHOCTh U
AKTUBHOCTH B BBITIOJTHEHUHT
3a/1laHui 1abopaTopHOM
paboThl, aKKypaTHOCTh B
0(pOpMIIEHUN PE3YIbTATOB.

Oymara, MUKpPOCKOTI,
IPOPOIICHHBIC CEMEHA HIIH
JTYKOBHIIBI C KOPEIIKAMHU.

21

Pacrenns. MHorooGpasue

pacTeHuii. 3HaY€HUE paCTeHUN

B IIPUPOJIE U KU3HH YEIOBEKA

JlaGoparopHas
pabota Ne 13
«OOHapyxeHue
XJIOPOTIIACTOB B
KJIETKax
pacTeHui»

XapakTepu3oBaTh
TJIaBHBIC IPU3HAKU
pacTeHuH.

Pa3znuyarh yacTH IBETKOBOTO
pacTeHus Ha PUCYHKE
y4deOHUKA, BBIIBUTATh
MIPEAMOJIOKEHHS 00 MX
¢byukuusx. CpaBHUBATH
[[BETKOBBIE U TOJIOCEMEHHBIE
pacTeHus, XapakTepu30BaTh
UX CXOJICTBO U Pa3INyusl.
XapakTepu3oBaTh MXH,
MAaNOPOTHUKH, XBOIILIH,
IUIaYHBI KaK CIIOPOBBIE
pacTeHus, OnpeeNnsiTh
TEPMUH «CTIOpay. BBISBIATH
Ha PUCYHKE ydeOHHMKa
pa3anurs MeXay pacTCHUSIMU
pa3HbIX CUCTEMATUYECKUX
rpymn. ConocTaBisTh
CBOMCTBA paCTUTENLHOU U
OaKkTepuanbHON KIETOK,
JIeNaTh BBIBOJIBI.
XapakTepru3oBaTh 3HAUCHUE
pacTeHUil pa3HbIX
CUCTEeMAaTUUYECKUX TPYIN B
JKU3HU YelloBeKaY MEeHUeE

OO6HapyXxeHHe XJTIOPOIIACTOB
B KJIETKaX pacTEHUN ¢
HCIIOJI30BaHNEM IIU(PPOBOTO
MHKPOCKOIIA. DIIEKTPOHHBIE
TaOIHIIBI U TJIAKATHI




paboTath ¢ 1a00paTOPHBIM

000pyI0BaHUEM,
YBEITUYUTEIbHBIMH
npudopamu
22- | Jlucr. JlaboparopHas OO6napyxuth HUTpaThl | CyLIECTBYIOT HOPMBI 11O [Tobern KOMHATHBIX
23 pabora Ne 14 B JIMCTBSAX PACTEHUU U | COJEP>KAHUIO HUTPATOB. pacteHuii (6anp3aMuHa,
«O6HapyxeHne onpenenuTh UCToUHUK | OmacHo M Ui 4eIoBeKa CHHTOHHYMa WA
HUTPATOB B UX TIOCTYIUICHUSI. MOBBIIIEHHOE COJEP)KaHNE OBICTPOpACTYIINX BUAOB
JHCTBSIX)» HUTPATOB B PACTCHHUSX. cemelicTBa
KOMMEIIMHOBBIE —
TpaJeCKaHIIUU, 360PUHBI,
CETKpeasuu), CTyIKa ¢
MECTUKOM, HOKHUIIBI,
BOPOHKA, MapJisi WM OUHT,
XUMHYECKH cTakaH Ha 50
MJ1, TUGPOBOM JATIHK
KOHIICHTPAIIMU HOHOB,
AIIEKTPOJI HUTPAT-aHUOHOB,
AIIEKTPOJI CPABHEHHSI.
24- | BereTaTMBHOE Pa3MHOYKCHHE [IpakTrueckas Cdopmuposatb chopmMupOBaTh 3HAHUS O CyOcTpar 11t yKOpeHEHHS
25 pacTeHui pabota YMEHHUE Pa3MHOXaTh | COCO0axX BEr€TaTUBHOTO YEPEHKOB, PAcCaIHbIE
«Croco0bl pacTeHusl ¢ MOMOUIBIO0 | PA3MHOKEHUS PACTEHUH B AIUKH, [BETOYHBIE TOPILKH,
BEreTaTUBHOTO BEreTaTUBHBIX MPUPOJIE U IPAKTUKE CTaKaHbl C BOJAOHW, HOXKHUIIBI,
Pa3MHOKEHHS OpraHoB. YeJI0BEKa, POJIH HOX, Y4eOHUK, BUIEOYPOK U
pacTeHHi». BEreTaTUBHOTO Pa3MHOXeHUS | Tabnuia «BereraTuBHoe
Pa3MHOYKEHHEY.
Paznen 3.7)KuBorHbie (74acoB)
26 XKusotnsie. CTpoeHue [IpakTnueckas PacnioznaBatp XapakTepu3oBaTh ['oToBUTH MUKpOTIpETIapaT
KUBOTHBIX. MHOTOOOpa3ue paboTa OJIHOKJICTOYHBIX U MPOCTEHIIINX 110 PUCYHKAM KYJIBTYpBI ame0.
KUBOTHBIX, UX poJib B ipupoje | «Kmaccuduxamuss | MHOTOKIETOYHBIX y4eOHHUKa, OMUCHIBATh UX OOHapyxeHue

M )KHU3HHU YCIIOBCKaA.

JKHUBOTHBIX ».

YKUBOTHBIX Ha
pUCYHKax ydeOHUKa.

pas3iInyume, Ha3bIBaTh YaCTU UX
tena. CpaBHUBaTh CTPOEHUE
Tena aMEOBI ¢ KIIETKOH
JYKapHUOT, J1€JaTh BbIBOJIBI.

HazpiBaTh MHOTOKJIETOYHBIX

OJHOKJIETOYHBIX )KMBOTHBIX
(mpocTeiiux) B BOJAHOM
cpelie ¢ UCIOIb30BAHUEM
1M (POBOTO MUKPOCKOTIA.




KUBOTHBIX, N300paKEHHBIX
Ha PUCYHKE y4eOHHKA.
Paznuyath 6€CrI03BOHOYHBIX
Y TI03BOHOYHBIX )KUBOTHBIX.
OOBACHATH POJIb )KUBOTHBIX B
KU3HU YEJIOBEKA U B
npupoje. XapakTepu3oBaTh
(axTOpBl HEKUBOW IPUPOIBI,
OKa3bIBAIONINE BIUSHUE HA
KHU3HEICATEIIEHOCTh
JKUBOTHBIX. YMEHHE paboTaTh
¢ J1abopaTOpPHBIM

DJIeKTPOHHBIE TaOIULIBI U
TUTAKaThI

000pyI0BaHUEM,
YBEIIMYUTEITEHBIMU
npubopamu
27- | Tpocreiimme Jlaboparopuas | U3yuuts IIpeameTHsbIE CTEKIA,
28 pabota 0COOEHHOCTH BBIABISITE XapakTepHbIE TIPH- | TIOKPOBHBIE CTEKJIA,
«CpaBHUTENBHAS | CTPOCHUS U 3HAKH MOALAPCTBA MpenapoBalibHas Ura,
XapakTepucTuKa | )kusHedestenbHocTu | [Ipocteii- mme, wnu OgHOKIIE | MUHLIET, MUIMETKA,
OJIHOKJIETOYHBIX | IPOCTEHIINX TOouHbIe, TU- Ta CapkoJoBble | GUIBTpOBaNIbHASA Oymara,
OpPraHU3MOB» (Protozoa). KTYTUKO- HOCIIBI. MUKPOCKOII, MUKpOIIpenapaT
Pacnio3naBate npeacraBute- | uHYy30pus-TydeabKa,
nen knacca CapkoJ10BbIe 3BIJIEHA, MEPHBIN CTaKaH ¢
Ha MUKpOIIpenapaTtax, pUCyHK | BOJOH U3 MPUPOTHOTO
ax, ¢pororpadusx. BOJIOEMa, BaTa.
YcTaHaBIMBaTh B3aUMOCBSI3b
CTpoeHUs U PYHKUUN OpraHu
3Ma Ha mpuMepe amEObI-
po- Tesl.
OOG0CHOBBIBATH POJIb MPOCTEM
- IIUX B 9KOCUCTEMAX
YMmenue pabortaTs ¢
nabopa- TOpHBIM 000PYIOBaH
UeM, YBEIHMUUTEIbHBIMU MTPUO
opaMu
29 JIBuKEeHHE KUBOTHBIX. JlaboparopHas l'otoBuTH MHUKpO- ipe | DOpMyYTHPOBATH BHIBOJ O 3HA | DIIEKTPOHHBIE TaOIH- I[bI U T
pabota Ne napar KyJIbTypbl YEHUH JIBWKCHHUS JJIsl 5)KUBOTH | JIAKATHI.




«Habmronenue 3a

uHby3opuid. U3yuath

bIX.

NIEPEIBUKEHUEM | )KUBBIE OPTraHU3MBI ®uKcUpoBaTh Pe3yIbTATHl HA
KUBOTHBIX». 110J1 MUKPOCKOIIOM IIp | OJIOA€HUI B TE€TpaIy.
u ManoM yBeianueHuu. | Cobmronarh npasuia padoTh

B KaOMHETe, 0OpaleHus ¢
1abopaTopHbIM 000pyI0BAaHU
eM. YMeHue paborats ¢
1abopaTopHbIM 000pyI0BaHU
€M, YBEIMYUTEIbHBIMU MTPHOO
pamu.

30 Tum konpyaThIe YEPBHU. JlaGoparopHas U3y4nuTh BHyTpeHHee | HaswiBaTh uepThl OoJiee BbICO- | BUHOKYISpHBIH MUKPOCKOT,
Buytpennee ctpoeHue pabora Ne 6 pa3BUTHE JOXKIEBOrO | KON OpraHM3alliy KOJIbYAThIX | Mpenapar MonepedyHbld cpes
JI0KJIEBOTO YEPBSI. «OcobeHHOCTH YyepBsl. YyepBeil 10 CPaBHEHUIO C JIO’KJIEBOTO YepBs, Mpenapar

BHYTPEHHETO Kpy- riasiMu.Pacnio3HaBare np | nmonepeunsii Jlyma.
CTpOEHUs eJicTaBUTENIeH Ki1acca Ha pucy
J0KJIEBOTO HKax, (ororpadusx.
YepBsH» XapaxkTepu30oBaTh YepThl
yC- JIO’KHEHUS CTPOCHUS
CHUCTEM BHYTPEHHHX OPI'aHOB.
DopMyJIHpPOBaATh BHIBO
00 ypOBHE CTpOCHUS
OpraHoB YyBCTB.
31- | Munu-uccnenoBanue «lItunpr | [IpakTudeckas
32 Ha KOPMYIIIKE) OPHUTOJIOTHSL.
PaGora B
rpynmax:
UICCIIEZIOBAHHE
«IItnuel Ha
KOPMYILKE.
Paznen 4 Dxosorus(2 yaca)
33 BnusiHue skonornyeckux Okonorudeckuil | Paznu4are noHsTHS: N3yunts nevicreue [Mudposas nadboparopus 1o
(baxTOpOB HA OPraHU3MBI. IPAKTUKYM «QKOJIOTUYECKUI pa3INYHbIX (PAKTOPOB CPEbl | HKOJOTUH (JATUUK
«BnusHne daxTop», «pakTop (cBeT, BJIAXHOCTb, OCBEILIEHHOCTH, BJIQ)KHOCTH U
abMOTHUYECKUX HEKHBOH MPHUPOJIBI», | TEMIIEpaTypa) Ha OPraHU3MBbl, | TEMIEPATYyphI).
(bakTOpOB Ha «(haktop KUBOH IIPUBOIUTH IIPUMEPBI
OpraHu3MbD). IPUPOJIBIY, COOCTBEHHBIX HAOIIOICHUH.




AHTPOIIOT€HHBIN
baxTop».
XapakTepu3oBaTh
JEUCTBUE Pa3JIMYHBIX
(dakTOpOB Cpe/Ibl HA

AprymMeHTupoBaTh
JeSITeIbHOCTh YEIIOBEKA B
IpUPOJE KaK aHTPOTIOT€HHBIN
dakrop BrinosiHeHue
n1abopaTopHOU padoT.

OpraHu3MBbl,
MPUBOJAUTH MPUMEPHI
COOCTBEHHBIX
HaOIIOAECHU.
34 «MHKpOKJIMMAT B KJIacCe» Okonoruueckuit | Onpenenuts u CpaBHuTenbHOE Kommnsrorep ¢ nporpaMMHbIM
MPaKTUKYyM CPaBHMTD BJIQXXHOCTh | MCCIIEIOBaHUE TeMIepaTypbl | obecrieueHuneM; laTunku
«3mepenne U TeMIepaTypy U BJIQXXHOCTH BO3]lyXa B TeMrneparypsbl; JlaTunku
BJIQXKHOCTHU U BO3/yXa B KJacce u KJIaCCE U OKOJIO pacTEHUSI. BJIQ)KHOCTH.
TEeMIIEpaTyphl B OKOJIO pacTEHHSI. Kakyto posb urpatot 3enéHbie
Pa3HbIX 30HaX Haca)kJIeHUs B ropoe?
KJ1accay.
KanennapHo- TemaTuyeckoe njiaHnpoBaHue
Ne Tema 3ansaTust Kou- Jara npoBeaeHus
BO
4acoB ITo IIo ¢akry
IJIAHMPOBAHU
10
Beenenue.(3uaca)
1 | [Inan paboThl U TEXHUKA OE30TACHOCTH MPU BBINOJIHEHUH JTa00PATOPHBIX, MTPAKTUUECKUX
pabot. O3HakomiIeHHE ¢ 00opynoBaHueM LeHTpa «Touka poctay. JlabopaTopHas padora Nel 1
«JlabopatopHoe oOopyioBaHuE U PUOOPHI AJIsE HAYYHBIX UCCIIET0OBAHUNY.
2-3 | OdopmiieHnE yroyika KpyxXkKa. 2
Pa3nen 1. JlabopaTopus JleBenryka (6 yacoB)
4 | Metoabl U3y4eHUs KUBBIX OPraHU3MOB: HAaOIOACHNE, U3MEPEHHE, dKcIIepuMeHT McTopus 1
n300peTeHus] MUKPOCKOIIA, €ro YCTpOcTBO U IpaBuiia paboTsl. JIabopatopHas padota Ne 2
«M3yueHne ycTpoiCTBa YBEITHUUTEIbHBIX PUOOPOBY.
5- | Kirlerounoe crpoenue opranu3mMoB. MHoroo6pasue kieTok. MeToibl H3yueHHs! )KUBBIX. 1

JIaGopaTOopHbIil MPaKTUKYM

«YacTH KJIETKH U UX Ha3HAUCHUE.




6 | TexHuKa MPUTOTOBJICHUS BPEMEHHOTO MUKporpenapata. JlabopaTtopHas padota Ne3
«[Ipurorosnenue npemnapara KJI€TOK COYHON YEUTyH JIYKOBHIIBI JIYKa.
7 | Kietku, TKaHH U OpraHbl pacTeHud. OTAMYUTENbHbIE IPU3HAKH KUBBIX OPraHU3MOB.

Jlaboparopuas pabota Ned«TkaHU PaCTUTEITHHOTO OPTAHU3MA.

8-9 | «MukpoMup BOKpYT Hac». MUHHU-HCCIIEIOBaHHE.

Pa3nen 2.buosiorust pactennii ( 16 yacos)

10 | Hdpixanue u oOMmeH BeniecTB y pactenuid. JlaboparopHas padota Ne 5 «JlpixaHue JucTbEBY,

11- | M3yueHue MeXaHU3MOB UCIIAPCHUS BOJBI JIUCThsIMU. JlabopaTopHas padota Ne 6 «3aBHCHMOCTh

12 | TpaHCTIMpan¥ ¥ TEMIIEPATYPHI OT IUIOMIAAN TOBEPXHOCTH JIMCTHEB.

13 | Ucmapenue Bonbl pactermsivu Jlaboparoprast padota Ne7 «VcnapeHue BOIBI TUCTHIMU JI0 U
MIOCJIIE TTOJINBAY.

14- | Typrop B xu3Hu pacrenuil. JlJaboparopnas padota Ne 8 TypropHoe cocTosiHHE KJIETOK.

15

16 | Bo3aymHoe mutanue pactennii — (oTtocuuTes. JlabopatopHas padora Ne 9
«DOTOCUHTESY.

17 | Kyrukyna. JlJaboparopnas padora Ne 10 «3HaueHue KyTUKYJIbI U TPOOKHU B 3alIUTE PACTEHUN OT
VCTIAPCHUS.

18 | Ycnosus nmpopacranus cemsiH. JlaboparopHas padota Ne 11 «YcimoBust mpopactaHust CEMsHY.
3HaueHue BOJIbI U BO3IyXa JJIsl IPOPACTaHUs CEMSH.

19- | Henenwue xinetok. Jlaboparopras padorta Ne 12 «HaGmronenue a3 MuTo3a B KJIETKaX paCTCHUI

20

21 | Pactenus. MuHorooOpa3ue pacteHuid. 3HaUeHUE PACTCHUH B MIPUPO/IE U )KU3HU YEIIOBEKA
JlabopaTtopHnas pabora Ne 13 «OOHapyXxeHHE XJTOPOIJIACTOB B KJIETKAX PACTCHUIN

22- | Jlucr. JlabopaTtopHas padota Ne 14 «OOHapyKeHHE HUTPATOB B JIUCTHSIX)

23

24- | BereratuBHoe pa3MHOXeHHe pacTenuil. [Ipaktuueckas padota «CrnocoObl BereTaTUBHOTO

25 | pa3MHOKEHHS paCTCHUI».

Paznen 3.7)KuBorHbie (74acoB)

26 | XKuotnbie. CTpoeHHE KUBOTHBIX. MHOTr000Opasue sUBOTHBIX, X POJIb B IPUPOJIE U KUZHU
yenoBeka. [Ipaktuueckas pabora «Knaccubukanus >KUBOTHBIX ».

27- | Ilpocreiimme.

28 | JJabopartopHas pabota «CpaBHUTENbHAS XapaKTEPUCTHUKA OJTHOKICTOUYHBIX OPraHU3MOBY»

29 | JIBmxeHue )xuBOTHBIX. JlabopaTopHas padora Ne
«HaOnroneHue 3a nepeiBI>KEHUEM KMBOTHBIX).

30 | Tun xonpyaThlie YepBU. BHyTpeHHEee cTpoeHue qoxieBoro yepss. JlaboparopHas padora Ne 6

«OcobeHHOCTH BHYTPCHHCT'O CTPOCHUS JOXKIACBOI'O UCPBI»




31- | Munu-uccrnenosanue «lItuier Ha Kopmymike» [Ipaktudeckas opaurosnorus. Pabora B rpymmax: 2
32 | uccnenosanue «IITHIIbI HA KOPMYIIKEY.

Pa3nen 4 DkoJiorusi(2 yaca)

33 | BiusiHue skonornyeckux (pakTopoB Ha OPraHU3MBbl. DKOJOTHUYECKHH MPAKTUKYM «BiusHue 1
abnoTHyecKnX (PaKTOPOB HA OPTAHU3MBDY.
34 | «MuKpOKIUMAT B KJIACCE» DKOJOTUIECKUHN MPaKTHKyM «V3MepeHne BIaKHOCTH U 1

TEMIIEPaTyphbl B Pa3HBIX 30HAX KJIACCA.

MaTepI/IaJ'IbHO'TeXHPI'leCKOQ odecneyeHue NnporpaMmmal

OpranuzalvoHHbIE YCIOBHSI, TO3BOJISIIOIINE PEATU30BaTh COJepKaHUe JOTIOJIHUTEIbHONU 00pa3oBaTenbHOM nporpammbl «lIpakTuueckast Onosnorus»
MpeAnoJaraloT HaauIre 00opynoBanus eHTpa « Touka poctay: - nudposas Jadopatopust MO OMOJOTUH; - TIOMEIIEHHUS, YKOMIUIEKTOBAHHOTO
CTaHJIapPTHBIM y4eOHBIM 000pyI0BaHUEM U MEOEINbIO (J0CKa, MapThl, CTYJbs, MIKa(bl, JIEKTpooOeceueHIe, paKOBUHA C XOJIOJHOM BOJONPOBOTHOM
BOJIO¥); - MUKPOCKOTI IU(PPOBOH; - KOMIUIEKT OCY/IBI i 000OPYIOBAHUS JIJIsl YICHUUECKUX OTBITOB; - KOMIUIEKT TepOapreB JeMOHCTPAIIMOHHBIH; -
KOMIUIEKT KOJUICKITUH JIEMOHCTPAIMOHHBIN (10 pa3HBIM TEMaM); - MyJIbTUMEANIHHOTO 000PyA0BaHus (KOMITBIOTEDP, HOYTOYK, IPOEKTOP, (II3III- KapThI,
9KpaH, CPEe/ICTBA TEIEKOMMYHHUKAIIUHU (JIOKAIbHbIE IIKOJIbHBIE CETH, BBIXO B UHTEPHET). JngakTruueckoe odecrieueHne npeanoaraetT Haimume
TEKCTOB Pa3HOYPOBHEBBIX 3aJIaHUI, TEMAaTUYECKUX TECTOB MO KAXKJIOMY pa3Jiely TeMbl, MHCTPYKIUH JUIsl BBIMOHEHUS TPAKTHUECKUX padoT.

Jluteparypa

Metonuueckoe nocobue «Peanuzaius 00pa3oBaTenbHBIX MPOTPaAMM €CTECTBEHHOHAYUYHOH M TEXHOJOTMYECKON HAPaBIEHHOCTH MO OMOJIOTHH C
HCIIOJIb30BaHUEM 00opyaoBaHus 1eHTpa «Touka poctay. B.B.bycmakos, A.B.IIsiHeeB.

2. IlerpoB B.B. PacturtenbHblil Mup Hameir PoauHbL: KH. U1 yauTens. -2-¢ u3., aorn. — M.: [Ipocsemenne, 1991.

3. Uepnosa H.M. JlaGoparopuslii mpakTukym 1o skonoruu. — M.: [Ipocsemienue, 1986.
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1. https://moodledata.soiro.ru/eno/met_rec.pdf. JlaGopatopHslii pakTHKyM 10 OHOJIOTHH.

2. https://urok.1sept.ru/articles/611487 metoauueckre pa3pabOTKU C UCHOIb30BaHUEM U(POBOI TabopaTopuu.
3. http://window.edu.ru/resource/880/29880/files/ssu016.pdf [ITkombHBII MPaKTUKYM 11O OHOJIOTHH.

4. http://edu.seu.ru/metodiques/samkova.htm — unTEpHET-CaiiT «O0UIECTBEHHBIE PECYPChl 00pa30BaHMD»
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