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|. Pe3yabTaThbl 0CBOCHMS Kypca BHEYPOUHOii tesiTeibHOCTH Il1anupyemMble pe3yabTaThl

I[lnannpyemMble pe3yibTaThl IPOrpaMMbl BHEYPOUHOI /1eATEIbHOCTH.
B pesynbrare OCBOEHMS IpPOrpaMMbl BHEYPOUHOM JEATEIBHOCTH «YBJEKaTelbHas OWOJOrus » oOydaroliuecs Ha CTYNEHM OCHOBHOTO OOILEro
oOpa3oBaHus:

- IoJydaT BO3MOKHOCTH paClIMpUTh, CUCTEMATU3UPOBATh U er'IY6I/ITI> HNCXOOHBIC MPEACTABIICHUA O IMMPUPOIHBIX 00BEeKTax U ABJICHUAX KaK KOMIIOHEHTaX
€IMHOT0 MUpa, OBJIAJICIOT OCHOBaMU MPAKTUKO- OPUEHTHUPOBAHHBIX 3HAHUM O MPUPOJE, MPHOOPETYT LIETOCTHBIN B3I Ha MUD;

- IMMO3HAKOMATCA C HCKOTOPbIMU cocobaMu HU3YyUCHUA MMPUPOJIbl, HAYHYT OCBAMBATh YMCHH IIPOBOJUTH Ha6J'IIOI[€HI/I$I, CTaBUTHh OIBITEI, HAY4YaTCAd BHUICTH
1 IOHUMATb HEKOTOPBIC IMPUYUHHO-CIICACTBCHHBIC CBA3HMB OKPYXKAIOIIEM MUPC,
- IoJiydaT BO3MOXHOCTb HAYUYUTHCA MCIIOJIB30BAaTh PAaA3JIMYHBIC CIIPABOYHBIC H3AaHUA (CJ'IOBapI/I, OHIUKIIONICANH, BKJIHOYas KOMHBIOTepHI)Ie) u
JUTEpaTypy O MPHUPOJE C IEJIbI0 MOKCKa MO3HABATEIFHON HH(POPMAIIMK, OTBETOB HA BOTPOCHI, OOBSICHEHUM, M1 CO3/IaHUS COOCTBEHHBIX YCTHBIX HIIH
NHUCHbMEHHBIX BLICKA3LEIBAHUH.

JIn4HOCTHBIE, MeTaNlpeAMEeTHbIE M IIPeAMEeTHbIE Pe3y/IbTAaThl 0CBOCHHS Y4e0HOI0 MpeaMera.
B cooTtBerctBHM ¢ TpeOOBaHMSIMH K pe3yJdbTaTaM OCBOEHHS OCHOBHOM 0O0pa3oBaTeNbHOW MporpamMMbl o0mero oOpasoBanus DenepaqbHOTO
roCcy/lapcTBEHHOTO0 00pa30BaTEIbHOTO CTaHAapTa 0OydeHHE HANpaBJIEHO Ha JOCTIKEHUE YYalTUMUCS JUYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
pe3yabTaToOB.
JInyHOCTHBIE pe3yJbTaThl OTPAXKAIOTCS B MHIUBUAYAIbHBIX KAaU€CTBEHHBIX CBOWMCTBAX y4YalllUXCS, KOTOpPhIE OHH JOJDKHBI MpUOOpecTH B mpoliecce
OCBOEHHS yUeOHOTO TIpeMETa:

- yueOHO-TI03HaBaTEIbHBIA HHTEPEC K HOBOMY y4eOHOMY MaTepHaly U ciocodam pelieHus HOBOH 3a1a4u;

- OpUEHTAIs Ha MOHMMAaHUe IPUYMH ycIleXa BO BHEYUYEOHOH JNEsTEeIbHOCTH, B TOM YHCIIE Ha CAaMOAHAIN3H CAMOKOHTPOJIb pPe3ysIbTaTa, Ha aHaIu3

COOTBETCTBUS Pe3y/IbTaTOB TPEOOBAaHUAM KOHKPETHOH 3a/1auH;

- CHOCOOHOCTh K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYYEOHOM JEATENbHOCTH;

- YyBCTBO MPEKPACHOI0 M 3CTETUYECKHE YyBCTBA HA OCHOBE 3HAKOMCTBA C IIPUPOJIHBIMU 00beKkTaMu. MeTanpeiMeTHble  pe3yJbTaThl
XapaKTEPU3YIOT YPOBEHb c(OPMHUPOBAHHOCTH YHUBEPCAIbHBIXCIIOCOOHOCTEH yyaluxcs, IPOsBIAIOLUMXCS B [I03HABATEILHON U

[IPAKTUYECKOU NEATEIIBHOCTHU:

- HCIIOJIb30BAHUE CIIPABOYHOU U JONOIHUTEIBHOU JIUTEPATYPHI;

- BJIQJICHHE LIUTUPOBAHUEM U PA3IMYHBIMU BUJAMU KOMMEHTAPUEB;

- HCTOJIb30BaHUE PA3IMYHBIX BUJOB HAOIIOICHHUS;

- KAYeCTBEHHOE U KOJMYECTBEHHOE OMMCAHNE U3Yy4aeMOro 00beKTa;

- IPOBEJICHUE DKCIIEPUMEHTA;

IIpeaMeTHbIe pe3yabTaThl XapaKTEPU3YIOT ONBIT YJalllUXCsl, KOTOPBINA MPHOOPETAETCS U 3aKpEeIUIIeTCsl BIPOLIECCE OCBOSHUS ITPOTpaMMbl BHEYPOUHOH

JEATEINbHOCTH:

- OCYILIECTBJIATh MOUCK HEOOXOAMMOM MH(OpMAIUK /sl BHIIOJHEHHUS BHEYYEOHBIX 3aJJaHUN C HMCIOJIBb30BAHUEM Y4€OHOW JIMTEPaTyphl U B OTKPHITOM

MH(GOPMAIIMOHHOM MPOCTPAHCTBE, SHIUKIONEIUH, CIPaBOYHUKOB (BKIIIOYAs 3JEKTPOHHBIE, IU(PPOBBIE), KOHTPOJIUPYEMOM IpocTpaHcTBe VHTepHeTa; -

MIPOBOJIUTH CPABHEHUE U KJIACCU(UKAIUIO 110 331aHHBIM KPUTEPHSIM;

- YCTaHaBJIUBAaTh IIPUYUHHO-CJICICTBCHHBIC CBA3U B U3y4a€MOM Kpyre SIBJICHUH;



- CTPOWTH pacCyXIeHHus B (popMe CBSI3U MPOCTHIX CYKICHHUI 00 00BEKTE, €ro CTPOCHHH, CBOMCTBAX M CBS3SX.

B npouecce mpoxoxkaeHusl MPOrpaMmbl JT0JKHBI OBITH JOCTUTHYTHI CJIeAyIolue pe3yJbTaTthi: 1 ypoBeHb pe3ybtatoB: «IIpuodperenue
CONUATbHBIX 3HAHMII»

1) IMYHOCTHBIE KAYecTBA: - YBAXHUTEIBHOC OTHOIICHHE K TPYAY WM TBOPYECTBY CBOUX TOBapulileil; - (GOpMHpPOBaHHE 3CTCTUYECKHX YYBCTB,
MM03HABATEIFHBIX MHTEPECOB U MOTHUBOB, HAIIPABIICHHBIX HA U3YYCHUE KUBOU MPUPOJIHL;

2) yHHMBepcalibHbIe CIOCOOHOCTH - YMCHUE BUJICTh U IOHUMATh 3HAYCHHE IIPAKTHYCCKOM U UTPOBOIl ICSATEIBHOCTH;

3) OMBIT B MPOEKTHO-UCCIICIOBATEIILCKON IS TEITBHOCTH

-yMeHHEe paboTaTh C pa3HBIMU MCTOYHUKAMU MH(OPMAIINH; - OBJIAJICHUE COCTABISIONIMMHU HCCIIEOBATEIBCKON U HAYYHO-TIPAKTUIECKON JeSITEIbHOCTH,
CTaBHUTh BOIIPOCHI, HAOIIOIATh, TPOBOIUTH KCIIEPUMEHTHI, IEJIaTh BHIBOJIBI U 3aKJIFOUEHUS, OOBSICHSTH, IOKA3bIBATh, 3AIIUIIATH CBOU HJIEH,
-popMHpOBaHNE MHTEIIIEKTYAIbHBIX YMEHHUH (JJOKa3bIBaTh, CTPOUTH PACCYKICHNUS, aHATM3UPOBATh, CPABHUBATH, JIEJIATh BBIBOJBI H JIP.) H 3CTETUYECKOTO
OTHOIICHHUS K KUBBIM 00BEKTaM;

- 3HaHWE OCHOBHBIX MTPUHIIUITOB ¥ MTPABUIJI OTHOIICHUS K YKUBOU MTPUPO/IC.

2 ypoBeHb pe3yJbTaToB: «DopMHPOBaHUE HEHHOCTHOT0 OTHONIEHHS K COHATbHOI pPeabHOCTH»

1) IMYHOCTHBIE KAYecTBA:

- HaBBIKM WHIUBUAYATHHON JEITEIHHOCTH B TPOIIECCE MPAKTHYECKOW PabOTHI IMOJT PYKOBOJCTBOM YUUTEIIS;

- HaBBIKH KOJUICKTHBHOH JIEATEIILHOCTH B TIPOIIECCE COBMECTHOM TBOPUECKOH pabOTH B KOMaH/E OTHOKJIACCHUKOB TI0]] PyKOBOJICTBOM yUHTEJIS,

- YMEHHE COTPYIHUYAThH C TOBAPHUIIIAMH B TPOIIECCE COBMECTHON JESITETHHOCTH, COOTHOCHTB CBOIO YaCTh PA0OTHI C OOIIUM 3aMBICIIOM;

2) YHUBepCcaJIbHbI€ CIIOCOOHOCTH:

- CIIOCOOHOCTH BHIOMPATH IIEJIEBBIE U CMBICJIOBBIC YCTAHOBKH B CBOMX JICHCTBUSAX W MOCTYIKAX IO OTHOIICHHIO K KUBOW MPHUPOJIE, 3I0POBBIO CBOEMY H
OKPYXKArOIINX;

- CIIOCOOHOCTH IepeaBaTh SMOIMOHAIBHBIC COCTOSIHUSL M CBOE OTHOIICHUE K TIPUPOJIC, YEIOBEKY, OOIIECTRY;

3) onbIT B MPOEKTHO-HCCIEI0BATEILCKOI 1esITeJIbHOCTH:

- YMEHHE OpPraHu30BaTh CBOIO YUEOHYIO JCATEIBHOCTB: ONPEACIATh Leib paboThl, CTABUTh 33JauH, INIAHUPOBATh — OMPEACISTh MOCISI0BATEILHOCTD
JEWCTBUH M IPOTHO3UPOBATH PE3YJILTAThl PaOOTHI;

- YMEHHE OCYIIECTBISITh KOHTPOJIb U KOPPEKIUIO B Cllydae OOHAPY)KCHHUSI OTKJIOHEHUH W OTIIMYMH MPU CIUYCHUU PE3yIbTaTOB C 3aJ[aHHBIM ATaJIOHOM;
OIICHKa PE3yJIbTaTOB pabOThl — BBIJCICHHE U OCO3HAHHME YYAIUMCSl TOTO, YTO YK€ YCBOCHO M YTO €IIe IMOJUICKUT YCBOCHUIO, OCO3HAHUE KavyeCTBa U
YPOBHSI YCBOCHHSI.

3 ypoBeHb pe3yabTaToB. «[loydueHne caMoCToSITEIbHOTO 00IECTBEHHOTO 1eHCTBHS

1) IMYHOCTHDBIE KAaYecTBA:

- yMeHHEe OOCYKAaTh M aHAIU3UPOBATh COOCTBEHHYIO NEATEIBHOCTh U PabOTy OJHOKIACCHUKOB C TO3MIMIA 3a/lad JaHHOM TEeMbI, C TOYKH 3PCHUS
COJICPKAHUS M CPE/ICTB €r0 BHIPAKCHHUS;

2) yHMBepcaJIbHbIE CIIOCOOHOCTH:

- yYMEHHE CIyIIaTh U BCTYIATh B JWAJIOTr, YYaCTBOBATh B KOJUICKTUBHOM OOCY)KJCHHH MPOOJIEM; HHTEIPHPOBATHCS B TPYIIy CBEPCTHUKOB U CTPOUTH
HPOIYKTUBHOE B3aUMO/ICHCTBHE CO CBEPCTHHUKAMH U B3POCIIBIMI;

- YMEHHE aJeKBAaTHO HCIIOJb30BaTh PEUYEBbIC CPEICTBA Ui JUCKYCCHH W apTyMEHTAllMM CBOCH MMO3WIMH, CPaBHHUBATh pPa3Hbie TOYKH 3PCHHS,
apryMEHTHPOBATh CBOIO TOUKY 3PEHHSI, OTCTAUBATH CBOIO MO3UIIHIO;

3) ONBIT B NPOEKTHO-MCC/I€10BATEIbCKOI IeSITeILHOCTH:

- BBIP2)KCHHE B HTPOBOIA ICSITEIbHOCTH CBOETO OTHOIICHUS K TIPHPOJIC

OGyuaronmecst CMOTyT: y3HABAaTh )KUBOTHBIX M ITHII B IPUPO/IC, HA KAPTUHKAX, 110 OMUCAHHIO;



® [IPUMEHATh TEOPETUYECKHE 3HAHUS MPH OOLICHUU C KUBBIMU OpPraHU3MaMH U B MPAKTHYECKOWIEATEIHLHOCTH 10 COXPAHEHHIO MPUPOIHOTO
® OKPY)KEHHS U CBOETO 3/IOPOBBS; YXaXKUBATh 33 KyJbTYPHBIMH PACTCHUSMH U JOMAITHUMH KUBOTHBIMH,
® JI0Ka3bIBaTh, YHUKAIBHOCTH M KPACOTY KaXJI0TO MPUPOJIHOTO OOBEKTA;
® 3300TUTHCS 00 03IOPOBICHUH OKPYXKAIOIIEH PUPOIHOMN CPEIbI;
® TIPEIBUACTH MOCIEICTBHS ACATEIBHOCTH JIIOJICH B IPUPOAE;
® OCYUIECTBJIATH SKOJIOIMUYECKHU COOOpa3HbIe MOCTYNKHU B OKPYXKalOIIeH IPUPOJIE;
® CTaBUTb IIPOCTEHILINE OIBITHI C 00BbEKTaMU )KUBOW U HEKUBOM MPUPOIBL.
I1. Conep:kaHue Kypca BHEYPOUHOI 1esITeILHOCTH
BBenenue.(3uaca)
[1nan paboThl ¥ TEXHUKA O€30TIACHOCTH MPH BBINOJIHEHUH J1a00PAaTOPHBIX, MPAKTUYECKUX padboT.O3HakoMIIeHHE ¢ 000pyioBaHUEM IIeHTpa «Touka pocTay.
OdopmiieHue yroyuka Kpyxxka.
IpakTHyeckne u JadopaTropHbie padoThbl: JlaboparopHas padota Nel «JlaGoparopHoe 060pyI0oBaHNEe UTIPUOOPHI IS HAYIHBIX HCCIICTIOBAHUI.
Paznen 1. JlabopaTopus JleBenryka (6 yacoB)
MeToabl H3y4eHus )KUBBIX OPraHU3MOB: HAOIIOICHNE, H3MEPEHHE, KCIIEpUMEHT VIcTOpHs H300peTeHNs MUKPOCKOTIA, €70 YCTPOMCTBO M MTPaBHIIa
paboTsl. Kiietounoe ctpoeHre oprannzMoB. MHoroo0Opasue KieTok. MeToIbl N3ydeHHs KUBBIX. TeXHUKA MPUTOTOBJICHUS BPEMEHHOTO
MuKponpemnapara. KieTku, TkaHu u opransl pacTeHuid. OTIHYUTeIbHBIE TPHU3HAKH KUBBIX OPraHU3MOB. MUKPOMUP BOKPYT HaC.
IIpakTHyeckne u JJadbopaTopHbie padoTbl: JlabopartopHas padora Ne 2 JlabopaTtopHbIi MPAKTUKYM
«M3yueHne yCcTpoiicTBa yBEIUYUTEIbHBIX TPUOOPOBY.
«YacTu KJIeTKU U UX Ha3HaueHue». MUHH-KcClIeIoBaHue.
Paznen 2. BuoJiorust pacrenuii (26uacos).
JlpixaHue 1 0OMEH BellecTB y pacTeHui. M3yueHne MexaHu3MOB UCTIapeHHsl BOIbI TUCThsIMU. Vcnapenue BoJbl pacTeHUsIMU. Typrop B *HU3HU pacTEeHUil.
Bo3saymuoe nutanue pacrennii — dotocuntes. Kyrukyna.YcinoBus npopacranus cemsH. [lenenue kietok. Pactenus. MHoroo6pasue pacTeHuUi.
3HaueHue pacTEHUIB IPUPOJIE U KU3HU YeJIOBEeKa. BererarnBHOE pa3MHOKEHHE PACTCHUN
IIpakTHYeckne U JJadbopaTopHbie padoThbl: JlaboparopHas padota Ne5 «/lprxanue nmuctbeB», JJabopaTopras padora Ne 6 «3aBHCHMOCTh TPaHCIIUPAITUU
U TeMIIepaTypbl OT IJIOMIA/IM IOBEPXHOCTUINCTEEB». Jlabopartophas pabota No7 «VcnapeHue BobI TMCThAMU A0 U MOCIE MOJIUBAY.
JlaboparopHas padota Ne 8 TypropHoe cocrosinue kietok. Jlabopatopnas padora Ne 9 «Dotocuntesn.Jlaboparopnas padota Ne 10 «3HaueHue KyTuKybl U
MPOOKHU B 3aIIIUTE PACTEHUN OT UCTIAPEHUSD».
Jlaboparopnas padota Ne 10 «3HaueHue KyTUKYJIbI U TPOOKHU B 3alIUTE pacTeHuii oT ucnapeHus».Jlaboparopuas padota Ne 11«¥YcrnoBus npopactanus
ceMsH». 3HaueHHUE BOJIbI U BO3yXa JUISITpopacTanus ceMsiny.Jlaboparopnas padora Ne 12«Habmronenue (a3 MUTO3a B KJIETKAX pacTCHHUI
JlaGopaTopnas padota Ne 13 «OGHapyxeHHe XJIOPOIIacTOB B KJIETKax pacTeHui» , Jlaboparopnas pabora
Ne 14 «O6HapyxeHne HUTPATOB B JIUCThAX» . [IpakTudeckas padora «CrnocoObl BEreTaTUBHOTOPA3MHOKEHHS PACTCHUID.
Pasnen 3. 3oos0rus(7 yacoB)
XKusotHble. CTpoeHUE KUBOTHBIX. MHOT000Opa3ue ®UBOTHBIX, KX POJb B IPUPOJIE U KU3HU yenoBeka.[Ipocreiimme . J[BuKeHNE )KUBOTHBIX.
Tun xonpyateie uepBu. BHyTpeHHee cTpoeHue I0KAeBOro YepBsi. Munu-ucciaenoBanue «[ITHUITBI HAKOPMYIIIKE)

IIpakTHYecKasi 300J10rUs

3HAKOMCTBO C CUCTEMOM KHBOM MPUPO/IbI, IAPCTBAMU >KUBBIX Opranu3moB. [Ipakruyeckas padora

«Knaccudukarus >kMBOTHBIX ».OTINYUTENbHbBIE IPU3HAKY KUBOTHBIX PA3HBIX APCTB M cUcTeMaTHueckuxrpynmn. Jlaboparopnas padota Ne 15
«CpaBHUTENIBHAS XapAKTEPUCTUKA OTHOKJIETOYHBIX OPraHU3MOBY



JlaGopatopnas padora Ne 16 «Habmoaenne 3a nepeABI>KEHHEM KUBOTHBIX». [IpakTuyeckasopuutonorus. Pabora B rpynmax:
uccnenoBanue «lITUIIBI HA KOPMYIIIKEY.

Paznen 4 Dxonorusi(10 yaca)

IIpoexTHO-UCCIEA0BATENBCKAS AeATEIBHOCTh: Moaynnb « 9KOJIOTHYECKU IPaKTUKYM : «BiusHueabuornyeckux akTropoB Ha OPraHU3MbD».

« OHpG[[eJIeHI/Ie 3albJICHHOCTH BO34yXa B TIOMCHICHUAX, <<I/I3MepCHI/Ie BJIAJKHOCTHU M TCMIICPATYPhI BPAa3HbIX 30HAX Kjiacca»

TemaTn4eckkoe IVIAaHUPOBAaHHUE

No Tema 3ansTHSA ®opma eneBasn OcHOBHBIE BU/IbI Hcnonab3oBanue Ko | Jara | Jdara npumey
3aHATHSA YCTaHOBKA NesiTeJILHOCTH obdopynoBaHue J- | maaH | ¢akr
3aHATHSA o0y4arouuxcsi Ha «Touxapocta» BO
BHEYPOUYHOM 3aHSTHH yac
OB
Beenenue.(3uaca)

1 | Inan paboTsl 1 becena [upokuii cekTp (dbopmupyercs U pa3BUBAETCS «Touka pocTay— 1
TEXHHKA JlabopaTopHas JATYNKOB TIO3BOJIAIOT | M300pETaTENIbLCKOE, KOMILJIEKT y4eOHOro
6ezomacuocTu mpu | padora Nel yUaIrmmes KpeaTHuBHOE M KPUTHIECKOE 00opyIoBaHUS
BBINOJTHEH «JIaboparopHoe 3HAKOMUTHCA C MBIIIICHUE 00yYJarOITuXCsl. JIETCKOTO
uu o0opyIoBaHHE U | TTapaMeTpaMu TEeXHOMapKa,
nmabopaTop IPUOOPHI IS OMOJIOTHYECKOTO MaTeprabHas 6aza
HBIX, Hay4HbIX JKCIIEpUMEHTA HE JUTSICO3/TAaHUS
MPAKTUYECKUX HCCIIEI0BaHMID. TOJIBKO Ha VHHOBAllOHHOMN
paoor. Ka4eCTBEHHOM, HO U o0Opa3oBaTeIpHON
O3zHaKOMIIEHHE C HaKOJIMYECTBEHHOM Cpeqpl.
000pyI0BaHHEM YpOBHE.

LeHTpa
«Touka pocTay.
2-| Odopmienne Konnexktusnas PopMHpOBATH KommyHuKaTHBHBIE — doTonmtocTpanu 2
3 | yromkakpyxka. TaKHe KayecTBa, o0ecTeunBaroIne 1, KOMITBIOTED,
KaK Jpyxo0a, COIIUATTHHYIO TIPUHTEP
KOJIJIEKTUBU3M, KOMIIETEeHTHOCTh
JTUYHAS MTO3HABATEIbHBIE —
OTBETCTBEHHOCTH 32 o01Iey4eOHbIe, IOTHIECKHE,
o01eeneno. CBSI3aHHBIE C PEIICHUEM

pOOIEMBI
PerynaruBnbie —
obecreunBaroIme
OpTraHHU3AIIIO
COOCTBEHHOMU
JIeATEILHOCTH
JInaHOCTHEIC —
OTIPENICISIIONINE




MOTHUBAIMOHHYIO OpUCHTAILMIO.

Paznen 1. JIadopartopus Jleenryka ( 20 yacoB)

Meronst JlaboparopHast OOBSCHATH Ymenue paboraTsb ¢ Muxkpockorn
W3yUYCHHS pabota Ne 2 Ha3HauYCHHE nabopaTopHbIM CBETOBOM,
JKUBBIX «3yuyeHue YBEIUYUTEIbHBIX obopynoBaHueM, 1 (poBoOH, ayma.
OpraHHU3MOB: yCTpOiiCTBa puoOOpOB. YBEIIUYUTEIbHBIMA
HaOITI0/ICHHE, yYBENUYHTENbHBIX | Paznuuats npubopamu. U3ydats
W3MepeHHe, puOOPOBY. PYYHYIO H YCTPOMCTBO MUKPOCKOIIA U
9KCTIEPUMEHT MITATHBHYIO JTYIIHL, co0IoaTh TipaBmIia paboThI ¢
HUcrtopus 3HATh BEIMYHHY MHUKpockornoM. CpaBHUBATh
n3zo0pereHus IIOJIy4aeMOr0 C UX yBEIIMYEHUE JIYTIbl U
MHUKpPOCKOIIa, €ro IIOMOILbIO Mukpockona. [lomydats
yCTpOICTBO U YBEIIHYEHHUS. HaBBIKU paboThI ¢
MpaBUIapadOTHL. MHUKPOCKOIIOM IPUU3YYEHUN

TOTOBBIX MUKPOIIPENapaToB.

CoOirronath mpaBmiia paboTh

B KaOWHETe, 00paIIeHus ¢

Ta00paTOPHBIM

000pyIOBaHHEM.
Knerounoe JlabopaTopHas CpaBHUBaTh YwMmenue paborats ¢ Mukpockon CBETOBOH,
CTpOCHHUE pabora Ne 3 KUBOTHYIO H na60paTOPHBIM ¢ poBoil.
OpraHU3MOB. pPacTUTENbHYIO KJICTKH, | 000pyI0BaHUEM,

YBCIIUYUTECIbHBIMHA




Muoroobpasue ki1eTok. | «HacTu KIeTKH | HaXOAWTh YepThl UX npubopamu. Habronats yactu Wnnroctpanum,
Merons! u3ydeHus U UX CXOJICTBA U PA3TUUMSL Y OpPTaHOHIBIKIICTKH Ha npe3eHTanusl.
KUBBIX Ha3HAYCHHE). PaznuuaTh TkaHH TOTOBBIX MHUKpOITpenapaTax CXeMBl.
JKUBOTHBIX M PACTEHUH Ha | moj
PUCYHKax y4eOHHKa, MaJIBIM ¥ OOJIBIIMM yBEITHYEHU EM
XapaKTepU30BaTh UX MHUKpPOCKOMA W ONHCHIBATH UX.
CTpOCHHE, OOBSICHATH UX PaznuaTh oTAenbHbBIE KIETKH,
(hyHKIUH. BXOJISIIINE B COCTAB TKaHH.
O0600mmate 1 GpUKCUPOBATH
pe3yabTaThl HAOJIOICHUH, 1e)IaTh
BBIBOIBI. COOMIOIaTh TTpaBUiIa
paboTHI B
kaOnHeTe OMOJIOTHH,
oOpareHust ¢
1a60paTOPHBIM
o0opyaoBaHUEM.
TexHuka JlaGopaTopHas ®opMUpOBaHUE YMEHUSA Pa3BuBatTh CaMOCTOATENIBHOCTD NutepakTtuBH
[IPUTOTOBJICHUS pabora Ne4 paboTaTh ¢ MUKPOCKOIIOM, | TIPH BEACHUUYYeOHO- BIil KOMILJIEKC,
BPEMEHHOTO «ITpUroTOBIEHU | HAYYUTHCS TOTOBUTH MO3HaBaTEIbLHON CBETOBOM,
MUKpoIIperapaTa e rmpenapara MUKpOITpenapaT KOXKHIIbI JIesITeTHHOCTH. U POBOIA
KJIETOK COYHOW | JIyKa, HAaXOAWUTh OCHOBHBIE | 3HAKOMHUTH C MHOT00Opa3ueM MHUKPOCKOTI,
Yemryn YaCTH KJIETKH Ha MHUKPOCKOIIOB, YCTPOHCTBOM U permyaThIi
JyKOBHIBI MUKpOIIpernapare, IpaBUIaMu pabOThl ¢ HUMH (Ha JyK, TIAHIIET,
TyKa» CXeMaTH4ecKH N300pakaTh | mpuMepe uppoBoro TpernapoBaib
CTPOCHUE KIIETKHU. MUKpockona).O0y4aTb TeXHUKE HBIE UIJIBL,
M3TOTOBJICHUS CTeKIIa
MUKPOIIPErapaToB; MIpEeMETHEIE,
criocobam CTaKaHYHKH C
(hukcupoBaHus BOJIOH,
pe3yIbTATOB MTUTIETKH,
HaAOIIO/ICHU! B BUJIE ¢uIpTpOBATEHA
(hoto u BHIEO, s Oymara,no.

BBITIOJTHEHHBIX C TOMOIIBIO
udpoBoro

MHKPOCKOMA.- c()OPMUPOBATH Y
IIKOJbHUKOBITPECTABICHUE O
HPUHIUIAX
(yHKIMOHUPOBAHUS
MHUKPOCKONa 1 00 OCHOBHBIX
MET0/IaX MUKPOCKOIMPOBAHHUSI;




Texuuka JlabopatopHas | ®opmupoBaHue yMEHUS Pa3BuBaTh CaMOCTOSITETLHOCTh WNuTepakTuBH
MPUTOTOBJICHUS pabota Ne5 paboTaTh ¢ MUKPOCKOIIOM, | TIPH BEJACHUUYYEOHO- Bl KOMIUJIEKC,
BPEMEHHOTO «[Ipurorosie HAy4YUTHCSI TOTOBUTH MO3HABATEIBHOMN CBETOBOM,
MUKpoITpernapa HUE MUKpOIIpenapaT KOXHIIbI JIeSITeTLHOCTH. 1 dpoBoi
Ta npenapara JIyKa, HAaXOJUTh OCHOBHBIE | 3HAKOMHUTH C MHOTOOOpa3uemM MHUKPOCKOII,
KJICTOK YaCTH KJICTKH Ha MHUKPOCKOIIOB, YCTPOHCTBOM U TTIOMHU/IOP,
MSIKOTHU MHUKpOIIpEIapare, npaBuiIaMu paboThl ¢ HUMH (Ha LIUIIOBHUK,
MIOMUJIOPA, CXEMAaTUYECKH U300pakaTh | mpuMepe IUGPOBOro apOys3,
LIUTIOBHUKA, CTPOCHHUE KIIETKH. MUKpockorna).O0y4aTh TEXHUKE MUHLIET,
apOy3a» W3TOTOBJICHUS MpernapoBajb
MHUKPOIIPENApATOB; HBIE UIJIBI,
criocobam CTeKIIa
(ukcupoBaHus MIpEeIMETHEIE,
pe3ynbTATOB CTaKaHYUKH C
HaOJIIOEHHH B BUIE BOJIOH,
($hoTo u BH/ICO, MTAIIETKH,
BBINIOJIHEHHBIX C ITOMOIIBIO (buIBTPOBAIH
U(pPOBOro Has Oymara,
MHKPOCKOIIa.- ¢hOPMUPOBATH Ho/I.
y IIKOJBHUKOBIIPE/ICTABICHHE
O TIPUHIIHIIAX
(DYHKITIOHUPOBAHHS
MHKPOCKOTA U 00 OCHOBHBIX
METOJIaX MUKPOCKOITMPOBAHUSI;
TexHuka JlaGopaTopHas DopMUPOBAHUE YMEHUS PasBuBath CaMOCTOATENBHOCTD NutepakTuBH
TIPUTOTOBJICHUS pabota Ne6 paboTaTb ¢ MUKPOCKOIIOM, | TIPH BEIEHUNYIeOHO- BIil KOMILIEKC,
BPEMEHHOT O «IIna3monus u HaY4YHUThCSI TOTOBUTH M03HABATEIbHOU CBETOBOI,
MUKpoIpernapa JIeTIIa3MOIH3 MUKPOTIpEnapar KOKHUIIbI JIESITebHOCTH. U POBOI
Ta B KJICTKaX» JyKa, HAXOJUTh OCHOBHBIC | 3HAKOMHTH ¢ MHOI000Opa3ueM MUKPOCKOTI,
YacTH KIICTKH Ha MUKPOCKOIIOB, YCTPOHCTBOM U Yelnys JIyKa,
MUKpOIpenapare, MpaBUIIaMU paboTHI C HUMU (Ha MUHIIET,
CXEeMaTH4eCKH N300pakaTh | mpuMepe MuppPoOBOro TpernapoBaib
CTPOEHHUE KIIETKH. MUKpockora).O0y4yaTh TeXHHUKE HBIE UTIIBL,
W3TOTOBJICHUSI CTeKIa
MUKPOINPENapaTos; MPEJMETHBIE,
crocobam CTaKaHUYHMKH C
(ukcUpoBaHUs BOJIOH,
pe3yabTaToB MTUTIETKH,
HaOJIOIEHUH B BHJIE ¢$uIbTpOBATL
¢doro u BHzEO, Has Oymara,
BBITIOJTHEHHBIX C ITOMOIIBIO MoJ.

udpoBoro
MHUKPOCKOMa.- ChOPMUPOBATH




y LIKOJIEHUKOBIIPECTaBIECHUE
0 MPUHIMITAX
(yHKINOHUPOBAaHUS
MHUKPOCKOMa 1 00 OCHOBHBIX
MeToJ[aX MUKPOCKOIIMPOBAHMUS;

9 Membpana u JlabopatopHas BersicHUTB postb MeMOpaHbI JlaTumk
Ha/IMEMOpaHHBII paboTta No KJIETKH BO BPEMSI TIPOBEIEHUS BIAKHOCTH
KOMILJIEKC. 7«CpaBHeHHe BEIECTB B KJIICTKY U U3 KIETKH. BO3IyXa
T dy3NOHHON (Lludposas
CITOCOOHOCTH nabopaTopust
KJIETOYHOMI TI0 SKOJIOTHH )
MeMOpaHbIn
KJIETOYHOM
000JI0UKI»
10 [uTockener JlaboparopHa

KJIETOK — €r0 st paboTa Ne§.

KOMITOHEHTHI U OcHoBHbIE

(GYHKIMH B pa3HBIX KOMITOHEHTBI

THUIIAX KJIETOK. Y OPTaHOMIbI

KJIETOK.

11 Pubocombl. Cunres  JlaGoparopuas |COCTaB CIIFOHBL. Harank

Oernka. pabota Ne 9 ONTUYECKOU
«3yueHue MJIOTHOCTHU
(hepMEeHTaTUBHO
i
AKTUBHOCTH

CJIFOHBD»




12 Anpo Jlexuus
3YKapUOTHYECKOU
KIIETKU U HYKJICOM]T
IIPOKApPHUOT.
CrpoenuensHaueHre
anpa. [lonsatue o
XpOMaTHHE.

13 CrpykTypa XpoMocoM. | Jlekuus
Anpeimko — ero
CTpOEHHUE U PYHKLHUU.

14 MembpaHHbIe
OpraHoubl KJIETKH.

15 MuTtoxoHIpuu U
XJIOPOIIACTHI.

16 Tunsl oOMeHa BeliecTB
B KJIETKE.

I'erepoTpodsr
aBTOTPO(DEI.

17 KuzHeHHbIN J/p
[IAKJI KJIETKHU. Nel0.
Penponykuust Murto3 B
(pa3MHOXEHU KJIETKaX
€)KJIETOK. KOpHei
[TonsTue o JyKa.
KU3HEHHOM
LUKIIE KIETOK
— ero
MIEPHOIBL.

18 Muro3 — ero Jlexknus.
Ouosoruueckoe «IloBenenne
3HauCHHC. XPOMOCOM MPU
PaznoBugHOCTH

MHUTOTUYECKOM
NeNIEHUH B
KIJIETKax

pacTeHun»




19 Murto3 — ero J/p. Nel 1 Muxkpockori,
Ouosoruueckoe «IToBeneHue Habop
3HA4YCHUE.

Pa3sHOBHIHOCTH XpOMOCOM TIpH MHKpOIpeiia
MUTOTUYECKOM paroB, Habop
JCJICHUU B TUIS
KJIETKax MpENaprupoB
pacTeHuin» aHUS

20 Meiioz — OCHOBa Jlexust
ICHOTUITHIECKOH, «IToBeIeHIe
WHIUBUIYAITbHOM,

KOMOHMHATHBHOM XpOMOCOM TpH
W3MEHYNUBOCTH. MEUOTHICCKOM
buonoruueckoe JICIICHUY B
3HA4YCHUE MEN03a. KIeTKax

21 Meiio3 — ocHOBa JI/p Nel2 Muxkpockor,
T€HOTHUITHYECKOH, «IToBeneune Habop
VHIUBUTYaIbHOM, XPOMOCOM TIPH MHKpOIIpena
KOMOWHATHBHOM MEHOTH paToB, HaOOD
U3MEHYNBOCTH. YECKOM AJAIpeIapu
buonoruueckoe JIEIICHU N pOBaHUs
3Ha4YEeHHE MeHo3a. B

KJIETKax
pacTeHu
n»

22 Knerku, Tkanu u JlaGopaTopHas IlonsiTue o TkaHu OrnpenensaTs MOHITHE «TKAaHbY. Muxkpockorn
OpraHbl pacTCHHUI. pabora pacteHuii. Buapl TkaHei: XapakTepru3oBaTh OCOOCHHOCTH T pOoBOI,
OTinuntensHbIE Nel3 «Txanu OCHOBHasl, IOKPOBHA, CTpOeHHS U QYHKLUUH TKaHEH MHUKpOIpernapa
MPHU3HAKU JKUBBIX PACTUTEIBHOTO | TPOBOJAIIAS, pacTeHuid. Y cTaHABJIMBATh ThI MUKPO
OpraHU3MOB. OpraHu3May. MexaHuueckast. [TpudnHbl B3aMMOCBSI3b CTPOCHHS U npernapaThsl

TTOSBIICHUS TKaHEH. dhysakmuit Tkanelr. OOBACHATH «IIpomon
PacteHnue kak 1enocTHsIM 3HAYEHUE TKAHEU B KU3HU bHBIN
JKUBOW OpPTaHH3M, pacrenus. O000mwAaTh U cpes
COCTOSIIUHN U3 KIIETOK U CHCTEMAaTU3UPOBAaTh 3HAHUS 11O cTebIst
TKaHEH. TeMe, JieNaTh BhIBOAbI. OTBEYaTh KYKYPY3bl
Ha »,
UTOTOBBIC BOMPOCHI TEMBI, «[Tomepe
BEITIOJHSTD 33JIaHUSL. YHBIH
cpes
KOpHSA
TBIKBBI,
«Ctpoenue

KOPHS»,




MUKPOCKOIIBI;
TaOJIU LB
«Kerounoe
CTpOEHUE
KOPHS»,

«Kopens u
€r030HBI»,
«BnyTtpeHHee
CTPOCHUE JTUCTa.

23

«MHuKpOMUP BOKpPYT
Hacy

Munu-
HCCIEIOBaHME.

IIpoBectu uccnenoBaHus
Pa3TUYHBIX O0OBEKTOB TPHU
TIOMOIIIA MUKPOCKOIIA .
cobpath uHGOPMAIIHIO O
MUKPOOpTaHU3MaX,

IIpoananu3upoBaTh MaTepralibl
WH(POPMAITHOHHBIX PECYPCOB H
JUTEPATYPbl HBBECTH ITOHSATHE
MUKPOMHUDA;

U3y4YUTh Pa3HOBHIHOCTU
MHKPOOPTaHU3MOB; BBISICHUTD
KaKyIO pOJIb MEKPOMHP UTPAET
Ut

Mukpockon

U POBOIA,
CITUPT, BOJIA,
Hon u

MMUIIEBOM
KpacuTelb I
OKpallluBaHUH,
YariKa

[Terpwm (rmockas
OaHOYKa




BBISICHUTH KaKylO pOJib
MHUKPOMHUD UTpaeT JIs
MIPUPOJIBI U YETOBEKA.

MIPUPOJIBI U YETOBEKA
Y3HATh MOXKET JIH MUKPOMHP
MPUYMHUTE BPE/,ECIU 1a, TO
BBIICIUTH CIIOCOOBI OOPBLOEBI C
HHUM;

MIPOBECTH OMPOC CPEH
yyamuxcsl.

U3 CTEKNA C KPBIIIKOH),
HO JUI Ka)KJI0TO
HCCIIEZIOBaHUS IPOCTO
HEOOXOJJMMBI:
MPEIMETHOE U ITIOKPOBHOE
CTEKJIO, MUHIIET, TUIETKA,
TOHKasl UIJa UT.J.

Paznen 2.buosiorns pacrennii ( 26 4yacos)

24 JpixaHue cemsH, Jlexuust.
KOpHEH, JiicTa «JlpixaHue
CEMSIH,
KOpHEH,
JUCTa»
25 [pixanve u oOMeH JlaGopaTopHas XapakTepuzoBaTh Bocruranne 6epexHoro KommnreroTep ¢
BELECTB y PACTEHUM. pabota Ne 14 CYILHOCTb IIpoliecca OTHOULIEHUS K CBOEMY nporpammoii Releon Lite,
«/pixanue JBIXaHUS y pACTEHUU. 30pOBBIO, IIPUBUTHE JaTYUKHU KUCIOpOJa U
JICTHEBY, YcraHaBiIMBaTh WHTEpeca K H3YYCHHIO YTIEKUCIIOrO Tasa,
B3aUMOCBA3b ITPOLECCOB nmpeamera. BremomaHATs OIIBIT,
IeIXaHus U (POTOCHHTE3A, HaOIIOAaTh PE3yNIbTATH U
MIPOBOJIUTH MIX CPAaBHEHUE. | J€IaTh BBIBOJIBI I10
OnpenensiTe NOHATHE pe3yabTaTaMICCIeIOBaHUS.
«OOMEH BEIIECTBY.
XapakTepu3oBaTh 0OMEH
BEUIECTB KaK BaXKHBIN
MIPU3HAK YKU3HML.
26 Jpixanve u oOMeH JlaGopaTopHas XapakTepu3oBaTh Bocruranne 6epexHoro KommeroTep ¢
BEIIIECTB y PACTEHHI. pabora Ne 15 CYILIHOCTb Ipoliecca OTHOIIIEHUS K CBOEMY nporpammoit Releon Lite,
«JIpIxanue IBIXaHWS Y PACTESHUH. 3I0POBBIO, IPUBUTHUE JATYUKHA KACTIOPOJa
KOpHeH u YcranaBnmiBaTh WHTEpeca K H3yUeHUIO YTIEKUCIIOTO Ta3a,
CeMSTH» B3aMIMOCBSI3b ITPOIIECCOB npeaMera. BEITONHATE OIBIT,

IBIXaHus U (DOTOCHHTE3A,

MPOBOAUTH UX CPAaBHECHUE.

Onpenensite NOHATHE
«0OMEH BEIIECTBY.
XapakTepu3oBaTb 00MEH
BEILIECTB KaK BaXXHbIH
IPU3HAK )KHU3HU.

HaOJI0NATh PE3YNIbTAThl U
JenaTh BBIBOABI 10
Pe3yJIbTaTaMHCCIICIOBAHNS.




27-28

I/I3yquI/Ie MCXaHU3MOB
HCIapCHUs BOAbL
JINCTBAMMU.

JlabopaTtopHas
pabora Ne 16
«3aBUCHUMOCTD
TPaHCIUPALIUN
U TEMITIEPATYPhI
OT TUTOIIA !

BEISIBUTE 3aBHCHUMOCTh
TpaHCIIMpalunu 1
TEMIICPATYPhI OT IJIOIAa AN
IMMOBCPXHOCTH JINCTHEB.

BEITTOIHATH OIIBIT, Ha6J'IIOHaTI)
PE3YJIbTAThI U ACIAaTh BBIBOJBI 110
PE3YJIbTaTaMUCCIICAOBAHUA.

KommeroTep ¢
MPOrpaMMHBIM
obecrnieuenuemM JlaTanku
TEMIIEpaTyphl U
Brnaxuoctu KomHatHoe
pacTeHue: MOHCTepa WIn

IMOBCPXHOCTHU Meaaprouus
JINCTHEBY.

29 Uzyuenne mexanu3moB | JlaboparopHast BoIABUTB 3aBUCHMOCTB BBITOTHATE OIBIT, HAOMIOAATH KomnsroTep ¢
HCIIapEeHUs BObI pabora Ne 17 TpaHCIIUPALU U PE3YyIbTaThl U IE€aTh BEIBOJBI 10 | TPOrPAMMHBIM
JUCTBSIMH. «3aBHCUMOCTh TEMIIepaTyphl OT TUIOMAIN  [PEe3yJIbTaTaMHUCCIIETOBAHUS. obecrieueHneM

TPaHCIUPALUK | IOBEPXHOCTH JIUCTHEB. Hatamku

U TeMIIEpaTyphl TeMIIepaTypsl

OT TUTOIIA TN Y BJIAXKHOCTH

IIOBEPXHOCTHU KomHuatHoOE

JICTHEBY. pacTeHue:
MOHCTEpa WIH
TeJIaPTOHMSI

30 Hcnapenue Boapbl JlaGopaTopHas BbIsICHUTD KakK BIMSET, IIpoBecTu u3MepeHus KommeroTep ¢

pacTeHusIMH pabora Nel8 MIOJINB PAaCTEHUS Ha TeMIIepaTypsl U BIIAKHOCTH, MIPOrpaMMHBIM
«Hcnapenue KOJIMYECTBO HCTIAPsEMOit KOTJja 3€MJIS B TOPIIIKE C o0ecrieueHnEM
BOJIBI INCTBSIMU | BOJBI. pacTeHuemMcyxasi. W3MEPUTENbHBIN
JIO U TIociie IIpoananu3upoBath Hutepeiic
TTOJTUBAY. MOJTy9IeHHbIE JTATIHK TEMIepaTyphl
JTAHHBIE. JTATYMK BIAKHOCTH.
31-32| Typrop B Ku3HH JlaboparopHast | BBIICHHTEH 3aBUCHMOCTH [IponemoHCTpHpPOBATH [TudpoBoit naTuuk
pacTeHui. pabora Ne 19 TYpPrOPHOI'O COCTOSIHUA OT | SIBJICHUE Typropa Ha 3JIEKTPOMPOBOIHOCTH,
Typropuoe KOJIMYECTBA BOJ B KJIETKaX. | MpHUMepe MOCTYIUICHHS H Bona, 1M pactBop
COCTOSIHHE BBIXO0/Ia BOJIBI B KJIETKAX XJIOpUa HATPHS,
KIIETOK. JyKa WU KOPHEIUIoAa MPOOUPKH, IITATHB,

MOPKOBH.

XUMHYCCKHEC CTaKaHbI,




¢unpTpoBanbHas Oymara,
HOX WJIN CKaJbIIENb,
JIMHENKA WU
IITaHTeHIIUPKYJIb.
IIpenmerHble CTEKA,
[penapoBajibHbIE CTEKIIA,
MpernapoBajbHas UIJa,
MUHIIET, CIUPTOBKA,
CIIUYKH, TUIETKA,
METHJICHOBBIN CUHUH,
¢uibTpoBasbHas Oymara,
MUKPOCKOTI,
MIPOPOILIEHHBIE CEMEHA UITU
JYKOBHIIBI C

KOpEIIKaMH.

33 BosnymHoe nutanue JlabopaTopHas N3yuuth MexaHU3M IIpuBoguTH npumepsl| [udposas nabopatopus
pacTeHuit — pabora Ne 20 (oTocHHTE3a KaK Cr1oco0a | OPraHU3MOB — 10 DKOJIOTHHU (HaTINK
(dotocuHTE3. «®DOTOCHHTE3» | MMUTAHUS PACTCHHIA, aBToTpodoB u YIJIEKUCIIOrO raza u

PaCKpBITh CYITHOCTh rerepoTpodoB, KHCJIOPOJIA).

nporiecca GOToCHHTE3a U HaXOAWTDH Pa3INIHS B

€ro 3HaYCHUS JUIS KU3HU 1754 MUTAHUH.

Ha 3emure. O60CHOBBIBaTh
KOCMHUYECKYI0O  POJIb
3eNIEHBIX PACTEHUM.
Hcnonp3oBaTh
nH(OpPMAITMOHHBIE PECYPCHI
JUTSTIOJITOTOBKH COOOIICHUS
0 ponu (hOTOCHHTE3a Ha
Haluel mnaHere BeimonHsaTh
HaAOIIOICHUS U
W3MEpCHHSI.

34 X0pOIIaCThI U «["a30BbIE JlaTuukH KHCI0pO/Ia,
dorocunres bddexTsl pH

(dhoToCHHTE3a»
35 Kytukyna. Jlexrmus Bersicauts ponb Kytukynsl | Kakoe 3HaueHHE HMEIOT JIBa CB&XHX SI0JIOKA U 1B
«3HaueHne U TIPOOKH B 3aIIHUTE OT KyTHKyJIa ¥ Tpo0OKa B U KIyOHs KapToderisi, Bechl,
KYTHKYJIBI 1 WCTIAPEHUS BOJIBI C CIIapEHUU BOJBI PACTECHHEM. HOX, TIOJIM3TUIICHOBBIE
MIPOOKU B ITOBEPXHOCTH KOPHEH, Kaxkast mokpoBHas TKaHb B MUIIEBEIE MTAKETHI, JaTYUK
3aIuTe 1mo0eroB 1 KIyOHEH. OOoJIbIIIEH CTENEH! BIMSIET HA | OTHOCUTEIHHOW BIIAYKHOCTH

pacTeHuii ot
HCIIapEHUS».

HUCIIAapCHUC BOJABI PACTCHUCM.

BO3/yXa.




36 Kyrtukyna. JlaGoparopuast | BoisicHuts ponb KyTukynsl | Kakoe 3HaueHne UMEIOT JIBa CBE&XHMX sI0JI0Ka U JBa
pabota Ne 21 Y IPOOKH B 3alIHUTE OT KyTUKyJa ¥ TpoOKa B U KITyOHs1 KapTodersi, Bechl,
«3HaueHne UCIIapEHUs BOABI C CIapeHUH BOJBI PACTEHUEM. HOX, ITOJIM3THUIICHOBBIE
KYTUKYIIBI U MIOBEPXHOCTU KOPHEH, Kakast mokpoBHasi TKaHb B MUILEBBIE TAKETHI, JATYUK
pOOKH B 1o0EroB U KIIyOHEH. 0OJIBIIICH CTEMEHU BIUSIET HA | OTHOCHUTEIHHOU BIAKHOCTH
3aIuTe HCIIapeHue BOJbI PACTEHHEM. | BO3JyXa.
pacteHuii ot
WCTIAPCHIS.
37 VYcnosus npopacranus | Jlekuus W3yuuts ponb 3anacHbIX XapakTepusoBaTh pojib Ludposast maboparopust
CeMsIH. «YcnoBus MUTATENHHBIX BEIIECTB BOJIBI M BO3/TyXa B 0 DKOJIOTUH (JJATYHK
IpOpacTaHUsI cemeHH. TemIiiepaTypHbie MIPOPAaCTaHUH CEMSIH. OCBEI[EHHOCTH,
CEMSIHY. YCIIOBHUS TPOpACTaHuUs OOBACHATH 3HAUEHUE BJIAYKHOCTHU U
3uauenuie Boabl | cemsH. Ponb cBera. 3aMacHbIX MUTATENBHBIX TEMITIepaTypBbI).
U BO3/yXa IS BEIIIECTB B
IpOpacTaHus POpaCcTaHUM CEMSH.
CEMSIHY. OOBACHSTEH 3aBICUMOCTh
MPOpPaACTaHUs CEMSIH OT
TeMITepaTypPHBIX
ycinoBuid. [Iporao3upoBath
CPOKH TIOCEBa CEMSH
OTIENBHBIX KyJIBTYp. Y MEHUE
paborats ¢ 1a060paTOPHBIM
obopynoBaHuEM,
YBENUIATETHHBIMU
pHUOOpamMu.
38 YcnoBus JlaGopaTopHas W3yanth ponp 3anacHbIX XapakTepu3oBaTh poib Hudposas mabopaTopus
MIPOPaCTaHUS CEMSH. pabora Ne 22 MATATEIHHBIX BEIIECTB BOJIBI M BO3/TyXa B IO SKOJIOTUH (IaTIHK
«YcnoBus cemeHd. TemriepatypHbie MPOpaCcTaHUH CEMSH. OCBEIIEHHOCTH,
IpopacTaHus YCIIOBHSI POPACTAHUS OOBACHATH 3HAUECHUE BIIQYKHOCTH U
CeMSTH. cemsH. Ponb cBera. 3amacHbBIX TUTATEIbHBIX TEMIIEpaTyphl).

3HaueHNEe BOIbI
Y BO3/yXa IS
IIpOpacTaHus
CEMSIH).

BEILIECTB B

POpPACTaHUH CEMSH.
OOBSACHATH 3aBUCHMOCTh
IPOpPAcTaHUs CEMSIH OT
TeMIIEPaTYPHBIX

ycnoBuid. [IpornozupoBath
CPOKH I10CEeBa CEMSIH
OTAENBHBIX KYJIbTYp. Y MEHHE
pabotath ¢ 1a60paTOPHBIM
000pyOBaHHEM,
YBEITMYUTENbHBIMU
npubopamu.




39

Jlenenue KIEToK.

Jlekuus
«Habmronenmne
(a3 muTO32a B
KJIETKaX
pacteHuin

Paccmorpenue
MUKpOIIpenapaToB ¢
JESIIUMECS KIETKaMHU
pacTeHusl. U3y4uTh
MOBEJIEHNE XPOMOCOM BO
BpeMsi a3 MUTO3a

OO0yuaromast — Hay4uTb
MPUMEHSTH TOJTYYCHHBIC
3HAHUS TIPH CPABHEHUU
OCHOBHBIXCTQ/IUH JICICHUS
KJIETOK B MUTO3¢;
pasBuBaromas —
CIOCOOCTBOBATH
(hopMHupOBaHUIO
HaBBIKOB pabOTHI
CMHUKPOCKOIIOM;-
BOCITUTATENbHAS
NPETOCTaBUTD
BO3MO)KHOCTh
MIPOSIBUTH
CaMOCTOSITEIbHOCTh

1 aKTUBHOCTh B
BBIIOJTHEHHNH 3aJJaHUHN
nmabopaTopHOM paboTHI,
AKKypaTHOCTh B
oopmiteHHH
PE3YJIbTATOB.

Tabmunpl, npe3eHTanUS

40-41

JlemeHune KIIETOK.

JlaGopaTopHas

Paccmotpenue

OO0yuaromast — HAY9IUTh
PUMEHSTh

[IpenMerHble cTEKIA,




pabora Ne 23 MUKPOMNPENapaToB C MOJIy4YEHHBIE 3HAHUS [TPU CPABHEHUM | TIOKPOBHBIC
«Hao6mronenue JIENSIIIAMHUCS KIeTKaMu OCHOBHBIXCTAJIUI JIENICHUSI KIETOK B CTeKJIa,
(a3 muTO32a B pacreHus. U3y4UTh MUTO3€; npenapoBagbH
KJIETKaX MOBEACHUE XPOMOCOM BO pa3BUBaOIAs — as uria,
pacTeHui Bpems (a3 MuTo3a Croco0CTBOBATH MIHHIIET,
(hopMHupOBaHUIO CIIUPTOBKA,
HABBIKOB PabOTEHI C CIIUYKH, TTUITIETKA,
MHKPOCKOIIOM;- METHJIEHOBBIN
BOCITUTATENbHAS — CUHUH,
MPEIOCTaBUTh BO3MOXHOCTh (buIbTpOBATILHAS
MPOSIBUTH Oymara,
CaMOCTOSITETFHOCTD U MHKPOCKOTI,
AKTHBHOCTH B MPOPOIIEHHBIE
BBITIOJTHEHUH 3aJIaHUI ceMeHa WUITH
nmabopaTopHOM padoTHI, JTYKOBHITHI C
aKKypaTHOCTb B O()OPMIICHUH KOpEIIKaMH.
PE3yJIbTATOB.
42 Pacrenus. Jleknusa XapakTepusoBaTh IVIaBHble | Paznnuath yacTu LIBETKOBOI'O MIPE3EHTANS
IMHorooOpa3zue pactenuii. | «PacteHus. MPU3HAKU PACTEHUI. pacTeHusi Ha pUCyHKe y4eOHUKa,
BHaYCHWE PACTCHUH B Mmuoroo6pasue BBIJBUIATh [IPEAIOIOKEHNUA00 X
MPUPOIC UKUZHU pacTeHuil. ¢dyskiusax. CpaBHUBAThH 1IBETKOBBIC U
ICIIOBCKA 3HaveHue TOJIOCEMEHHBIC PACTEHNUS,
pacTeHuii B XapaKTEpU30BaTh UX CXOACTBO U
HNpUpOAC HIKU3HI paznuuusi. XapakTepu3oBaTh MXH,
YEJIOBEKa»

NaOPOTHUKH, XBOILIY, IIAYHBI KaK
CIIOPOBBIE PaCTEHUsI, ONIPENETATH
TEPMHH «CIIOpay.

BoLsiBiATE Ha pUCYHKE yueOHUKA
pasnuuus

MEXAY PaCTEHUSIMU Pa3HBIX
CHCTEMAaTUYECKUX IPYIII.
ConocTaBisTh CBOWCTBA
pacTHTENbHON HOaKTepraIbHON
KJIETOK, JIETaTh BBIBOJIBI.
XapakTepu30BaTh 3HAUCHHUE
pacTeHni pa3HBIXCHCTEMAaTHUECKUX
TPYIII B )KU3HU

yejoBeKa Y MeHue paboraTsb ¢
nabopaTopHBIM 000pPYI0OBaHHUEM,
YBEIMYUTENbHBIMUIIPHOOpaMU




43

Pacrenus.
Muoroobpa3sue
pacreHuil. 3HaueHNE

JlabopaTtopHas
pabota Ne 24
«ObHapyxeHune

XapakTepu3oBaTh IJ1aBHbBIE
MIPU3HAKU PACTEHUH.

Pazmiuate yactu OBECTKOBOI'O
PacTCHHA Ha PUCYHKE y‘IC6HI/IKa,
BBIIBUI'aTh npe)monoxceHI/mo(S nux

OOGHapyKeHHe
XJIOPOILIACTOB B
KJIETKax

pacTeHHi B IPUPOJE U | XJIOPOIJIACTOB B ¢ynkuusax. CpaBHUBATh BETKOBBIC U | PACTEHUH C
JKHN3HHU 4C€I0BCKAa KJIE€TKax TOJIOCEMCHHBIC paCTCHUA, HUCIIOJIb30BAHUEM
pacTeHHii» XapaKTepU30BaTh UX CXOACTBO U U(pPOBOTo
paznuuns. XapakTepru3oBaTh MXH, MHUKPOCKOIIA.
MTaIlOPOTHUKHU, XBOIIY, IUIAYHBI KAK OneKTpOoHHbIE
CIIOPOBBIE PACTEHHUS, ONIPEHEIATE TaOIUIBI 1
TEPMHH «CIIOpay. TUTAKATHI
BrisBnsaTh Ha pucyHKe yueOHHUKa
pasznuuns
MEXIY PACTEHUSAMHU pPa3HbIX
CHCTEMATHYECKUX TPYIIIL.
ConocTaBisiTh CBOMCTBA
pacTUTeNnbHON nbaKTepraIbHON
KJIETOK, JIENATh BBIBOBI.
XapakTepuzoBaTh 3HAUEHHUE
pacTeHui pa3HBIXCUCTEMATHYECKIX
TPYIII B )KU3HU
YeJroBeKka Y MeHHe paboTaTh ¢
JabopaTOPHBIM 00OPYIOBAHUEM,
YBENUYUTETbHBIMUTIPHOOpAMHU
44 JIucr. Jlexrus OOHapy>XUTh HUTPATHI B Cy1ecTByOT HOPMBI 110 IToGeru
«O6HapyxeHn JIUCTBSX pACTEHUH U conepkaHutoHUTpaToB. OMMacHO JIHn KOMHATHBIX
EHUTPATOB B OIIPENEeNUTh NCTOYHHUK FX JUTSL YeJIOBEKa TIOBBIIIEHHOE pacteHuit
JIUCTBSIX) ITOCTYTUICHWSI. CoJIepyKaHUE HUTPATOB BPACTEHUSX. (banmp3amMuHa,
CHHTOHHYMa
WA
OBICTpOpACTYIIH
X BUIOB
ceMelcTBa
KOMMEITMHOBEIE
TpaleCKaHITIH,
3e0pHHBI,
CETKpeasnn),
CTYyIIKa C
MIECTHKOM,
HOXHUIIBL,

BOPOHKA, MapJis
UK
OUHT,




XHMUYECK
hiicTakaH
Ha 50 mir,
1 dpoBoi
JTIaTYUK
KOHIIEHTpAaI
Y MOHOB,
BIEKTPOI
HUTpAT-
aHHOHOB,
AIEKTPOI

45

JIucr.

JlaGopaTopHas
pabora Ne 25
«O0HapyxeHne
HUTPATOB B
JIACTBSIX)

OOHapy>XUTh HUTPATHI B
JIMCTBSIX PaCTEHUH U
OIPENENTUTh UCTOYHUK MX
HOCTYIUICHHSI.

CyI11ecTByIOT HOPMBI 110
COJICPYKAHUIOHUTPATOB.,
OmnacHo Jiu J1jis YejIoBeKa
MOBBIIIICHHOE COJIEPIKAHUE
HUTPATOB BPAaCTCHHSIX.

[Tob6ern
KOMHAaTHBIX
pacteHuit
(bamp3amuHa,
CHHTOHHYMa
WA
OBICTpOpaCTyITH
X BUIIOB
ceMelcTBa
KOMMEITMHOBEIE
TpaJecKaHIIH,
3¢OpHHEI,
CETKpeasnn),
CTYIIKa C
TIECTUKOM,
HOXHUIIBL,
BOpPOHKA, MapJIs
WA

OMHT,
XUMHUYECK
uiicTakaH

Ha 50 M,
udpoBoit
JTATINK
KOHIIEHTpaIH

Y UOHOB,
AIEKTPOJT




HUTpAT-
AHUOHOB, 3JIEKTPOJ]




CpaBHEHHUS.

46-47| BereratuBHOE [Mpaktuyeckast | ChopmupoBaTh yMEHUE copMHpOBATh 3HAHUS O Cyb6ctpat st
pa3MHOXEHHE pacTeHuil | padora pa3MHOXAaTh PACTCHHS C crocobax YKOpEHEHHUSI
«Crnoco0sbI TIOMOIIBIO BEreTaTHBHBIX BEr'€TaTUBHOIO YEPEHKOB,
BErETaTHUBHOTO | OPTraHOB. Pa3MHOXKEHHUSI paccaHbIe SIHKH,
Pa3MHOXKCHHSI pacTeHuii BIpupose [[BETOYHBIC
pacTeHuiy. U MIPAKTHKE TOPILIKH,
YeII0BEKa, PO CTaKaHbI C
BEreTaTHBHOTO Pa3MHOXKEHHUS| BOJOM,
HOXKHUIIBI,
HOX,
yueOHUK, BUJICOYPOK
# TabauIa
«BereratuBHOE
Pa3MHOXEHHE.
48-49| BereraTuBHOE [paktnyeckass | ChopMupoBath yMeHHE cOpMHUPOBATH 3HAHUS O Cyoctpart st
pa3MHOXEHHE pacTeHui | pabora Pa3MHOXATh PACTCHHSI C criocobax YKOpEHEHHUSI
«Croco0sbr HIOMOIIHIO BEreTaTHBHBIX BEreTATUBHOIO YEePEHKOB,
BEreTaTHBHOI'O | OPTaHOB. Pa3MHOXKEHHS paccaHbIe SIUKH,
pPa3MHOXKEHHS pacTeHuii BIpupozae I[BETOYHBIC
pacTeHui». ¥ TIPAKTHKE TOPILKH,
YeJoBeKa, poin CTaKaHBbI C
BETeTaTHBHOTO PAa3MHOXKEHHUS| BOJOM,
HO>KHUIIBI,
HOX,

Y4e0HHK, BUIEOYPOK
H Tabnmia
«BereratmBHOC
Pa3MHOXKEHHEY.

Paznen 3.7KuBotHble (74acoB)




50 XKusotnsie. CTpoeHne [Ipaktuyeckass | PacmosnaBath XapakTepu3oBaTh I'otoBuTH
KUBOTHBIX. pabota OJTHOKJICTOYHBIX H MPOCTEUIIHX TI0 MHUKpOIperna
Msuoroobpasue «Kiaccudukaiy | MHOTOKJIETOYHBIX pUCYHKaM y4eOHHKa, pat
KUBOTHBIX, UX POJIb B sl J)KUBOTHBIX ». | JKUBOTHBIX Ha PUCYHKaxX OIUCKHIBATh UX Pa3IMUNE, KYJIBTYPBI
MIPUPOJIE U KU3HU yueOHUKa. Ha3bIBATHYACTHU UX TENA. ame0.

YenoBeKa. CpaBHHUBAThH CTPOCHUE OO0HapyKeH
Tena ue
amMEOBI C KIIETKON OJTHOKJIETOUY
9YKapHOT, AeNaTh HBIX
BBIBO/JIBI. HaspiBath JKHUBOTHBIX
MHOT'OKJIETOYHBIX (mpocTeimux)B
JKUBOTHBIX, BOJIHOM cpefie ¢
M300paKEHHBIX HA HCIIOJIb30BaHUEM
pHUCYHKE yueOHHUKA. udpoBoro
Paznuuath MMKpPOCKOIA.
0€CII03BOHOYHBIX H ONeKTpOHHBIE
ITO3BOHOYHBIX Ta6HHHBIHHHaKaTH
JKUBOTHBIX. OOBSCHATH
POJb JKUBOTHBIX B KU3HU
YeNoBeKa U B MPUPO/IE.
XapakTepu3oBaTh (GaKTOphI
HEXHBOU MPUPOJIBI,
OKa3bIBaIOIINE BIHMSHUE Ha
JKU3HEIEATEIbHOCTD
>KHBOTHBIX. YmeHue
paboTraTh ¢ J1abopaTOPHEIM
000pyIOBaHUEM,
YBEIUIATEIHHBIMU
IPHOOpPaMH
51 [Ipocreiimmue Jlexmus«CpaBH | M3yunTh ocoOeHHOCTH BrIBISTH XapaKTepHbIE [IpenmerHble cTEKIA,
WTENbHAS CTPOCHUS U MIPU3HAKY ITO/ALIaPCTBA MTOKPOBHBIE CTEKIIA,
XapaKTepPUCTH | JKU3HEIEITEITHbHOCTH [Ipocteiimme, nmu mpernapoBagbHast
Ka IIPOCTEUIITIX OnHOKIIETOUHBIE, TH- T1a WTJIa, IAHIET,
oanokierounsl | (Protozoa). CapkonoBbie MTUTIETKA,
XOPTaHU3MOBY JKT'YTHKOHOCIIBI. ¢unpTpOBANTHEHAS
PacmioznaBath Oymara,MHKpPOCKOTI,
TIpeJICTaBUTE- JIeH MUKpOIIpernapaT
kiaccaCapKoaoBbIe nHOy30pHusI-Ty(henbKa,
Ha MHKpoOIIpenaparax, | 9BIJI€Ha, MEPHBIN
pucynkax,  Qororpadusx. | CTAaKaHC BOIOH U3
YcranaBiuBath MPHUPOAHOro BOAOEMA,

B3aMMOCBSI3b CTPOCHHS U
¢yHKI Wil opraHu3zMa Ha

Barta.




npuMepe aMEOBI-TIPO Tesl.
OO00CHOBHIBATH poIb
NPOCTEHIINX B 9KOCHCTEMAX
YMeHue padoratsb ¢
nabopaTopHBIM
000pyIOBaHUEM,
YBCIIMYUTECIIbHBIMHU
npubopaMu

52 IIpocreiimmue W3yunth ocobenHoCcTH BrIBISITE XapaKkTepHbIE IIpenmerHble cTEKIIA,
JlaGopatopHasl | CTpOCHUS U MPU3HAKH MTOIAPCTBA MOKPOBHBIE CTEKIIA,
pabota Ne26 KU3HENEATCTHHOCTH IIpocreiitmue, wim npemapoBagbHast
«CpaBaurensHa | npocreimmx (Protozoa). OIHOKIIETOYHEBIE, TH- I1a WTJa, ITUHIET,

s Capxko/ioBBIC MUTIETKA,
XapaKTepUCTUKA JKTYTUKOHOCIIBI. ¢buibTpoBaNbHAS
OJIHOKJIETOYHBIX Pacrnio3HaBath Oymara,MUKpPOCKOII,
OpPraHU3MOB» npe/iCTaBuTe- Jieh MHKpoIIpenapar
kiaccaCapKoJioBbIe uHpy30pHs-
Ha MHKpoIIpernaparax, | Ty(enbka, IBIieHa,
pucynkax, Gororpadusx. | MEpHBIA CTAaKaHC
VYcraHaBnuBaTh BOZIOM M3
B3aMMOCBSI3b CTPOGHHS U | IPUPOIHOTIO
(¢yHKI HMH opraHu3Ma Ha | BOOOEMa, BaTa.
npuMepe aMEOBI-TIPO Tesl.
O06OCHOBEIBATh pomnb
IPOCTEHIINX B IKOCHCTEMaX
YwMmenue paborats ¢
1a60paTOPHBIM
000pyIOBaHUEM,
YBEIMYUTENbH BIMU
npubopamMu
53 JIBM>KeHUE )KUBOTHBIX.  [JIeKius OJeKTpOHHBbIE TabIH-
«Habmnronenue 3a 1Bl ¥ TIJ1aKATHI.
[epenBUKEHUEM

PKHBOTHBIX)».




54 JIBu>KeHue JKUBOTHBIX. Jlaboparopuast | ['oToBUTH MuKpoO- ipenapat | PopMynupoBaTh BEIBOA O OneKTpOoHHbIE
pabota Ne 27 KyJIBTYpBI 3HAUEHUU JBUKEHUS IS TaOIU-1IbI U
«Habnronenue 3 | uadyzopuii. U3yqats JKUBOTHBIX. TIJTaKaThl.
DUKCUPOBATH PE3yIbTATHI
HaOJIIOJICHUN B TETpa

a TiepeIBUKEHH | )KMBBIE OpraHU3MBI .

€M )KMBOTHBIX». | TIOJ MUKPOCKOIIOM NpU Cobmoath mpaBuia

MaJIOM YBEIUYEHHH. paboThl B KaOHHETE,

oOpareHus ¢
71a60paTOPHBIM
obopynoBaHuEM.
Ymenue paboraThb ¢
71a60paTOPHBIM
obopynoBaHueM,
YBENUYUTENbHBIMA
npuOopamu.

55 Tun konbyatele uepBu. | Jlekmus WU3y4UTHh BHYTPEHHEE HassiBaTh uepThl Oomnee bunoKynspHBIIH
Buytpennee crpoenne | «OcoGeHHOCTH | Pa3BHUTHE JOKAECBOIO BBICO- MHUKPOCKOTI,
JOXICBOI'0 Y€pBs. BHYTPCHHEI'O 4epBsl. KOW OpraHu3aluu npenapar

CTPOEHMS KOJbYATHIX YepBeil TONEPEYHBIN cpe3

JOXKJIEBOTO MIOCPaBHEHMIO C Kpy- JIOXJIEBOT'O YEPBS,

4epBaI» rbivMu. PacriosHaBaTh npemnapar
MIpeICTaBUTENEN Klacca Ha | monepednbii/lyma.

pucyHkax, pororpadusx.
XapakTepuzoBaTh
YepTHI yC-

JIOKHEHHUS

CTpOEHUS

CUCTEM

BHYTPEHHH

X OpPTaHoB.
DopMynIHpPOBATh BHIBOJ
00 ypOBHE CTPOCHHS
OpPTraHoOB YYBCTB.




nabopaTopHOil paborT.

56 Tun xonbuateie uepBu. | JlabGopaTopHas WU3y4NUTh BHYTPEHHEE HaszpiBath uepThl Oomee bunOKynspHBII
Buytpennee crpoenue | pabora Ne 28 pa3BUTHE A0KIEBOTO BBICO- MHUKPOCKOTI,
JOKJIEBOTO YEpPBSL. «Oco0eHHOCTH | 4epBsl. KOM opraHuzanuu npemnapar

BHYTPCHHETO KOJIbYATBIX YEpBEi IIOIEPEYHBIN Ccpe3
CTPOEHHUs MTOCPaBHEHHIO C Kpy- JOXKJIEBOT'O YEpPBs,
JIOAKJIEBOTO rnbivu. PacriosHaBaTth npemnapar
4epBs» IIpEeICTaBUTENEN Kiacca HA | monepevHsrit/lyma.
pHUCYHKax, GoTtorpadusx.
Xapaktepu3oBaTh
YepTHl yc-
JIOKHEHUS
CTpOEHUs
CUCTEM
BHYTPEHHH
X OpPraHoB.
DopMyIINPOBaTh BBIBOJ
00 ypOBHE CTPOECHHUS
OpPTaHOB YYBCTB.
57-58 | MuHH-UCCIIe0BaHHIE IIpakrrdaeckas
«IITriel HA KOPMYIIKEY» | OPHUTOIOTHSL.
Pab6ora B
rpymnmnax:
HCCIIeIOBaHNE
«[Itune! Ha
KOPMYIIKE».
Pa3zgen 4 Dxosorus(10 gaca)

59 Brusane Paznuuats nmoHsTHA: W3yanth neiicteue | Llmdposas
9KOJIOTMYECKUX Jlexuus «QKOJIOTMUYECKUN (GaKTOp», | Pa3IUuHBIX (akTopoB | 1aGOpaTOPUSAIIO
(hakTOpOB Ha «Bnustane «(haxTop HeXHBOH cpensl (CBET, BIIAXKHOCTH, | KOJOTHH (IATUHK
OpPTaHHU3MBIL. aObMOTHYECKUX IPUPOIBD, «(paKTOp KUBOH | TemrepaTypa) Ha | OCBEHICHHOCTH,

(akTopoB Ha MIPUPOABI, OpTaHU3MBI, IPUBOIUTD | BIAKHOCTU U
OpPTaHHU3MBD». AQHTPOIIOTCHHBIN (QaKTOp». | IPUMEPBI COOCTBEHHBIX TEMIIEPaTYPBbI).

XapakTepu3oBaTh HaOIIO/ICHU.

JEWCTBUE PA3TUIHBIX ApryMeHTHPOBATh

(hakTOpOB cpensl Ha JEATEIbHOCTh YeJIOBEKa B

OpraHU3Mbl, IPUBOJUTH TpUpoJIe Kak

pUMepBl COOCTBEHHBIX AHTPOIOreHHBIN

HaOJI0ACHHH. ¢akrop Breinonnenne




60 Bnusuue Paznuuats nonarus: N3yunuts nericreue | Ludpopas
9KOJIOTUYECKHUX Jlexmus «OKOJIOTHUECKHH (HaKTOp», | PasTUUHBIX (akTopoB | 1aOOPATOPHUSAIIO
(akTopoB Ha «Brusiaue «(hakTop HEeKUBOH cpeabl (cBeT, BIAKHOCTb, | DKOJOTUH (JATUYHK
OpPTaHHU3MBI. aOMOTHUYECKUX HPUPOIBLD», «(HaKTOp )KUBOU | TeMmeparypa) Ha | OCBEUIEHHOCTH,

(akTopoB Ha TPUPOIBD», OpraHU3MBI, MPUBOAUTD | BIAKHOCTH U
OpPTaHU3MBD». AHTPOIIOTCHHBIN aKTOp». | MpPUMEPBI COOCTBEHHBIX TeMIIepaTyphl).

XapakTepu3oBaTh HaOJIOIeHNH.

JIECTBUE PA3IUYHBIX AprymMeHTHpoBaTh

(hakTOpoB cpensl Ha JIeSITEeNTbHOCTh YENOBEKa B

OpPTraHU3MBI, TPUBOANUTH pupoze Kak

pUMepBl COOCTBEHHBIX AHTPOIOT€HHBIN

HaOJr0IeHN . takrop BeimonHenue

nmabopaTopHOU padorT.

61 Binsiaue Paznuuars noHsTHS: N3yuuts nevicteue | Ludposas
IKOJIOTUIECKHIX OKOJIOTMUYECKUH | «9KOJNIOTHYECKHUH (aKTOP», | PasiIudIHBIX (akTopoB | 1a0OPATOPHUSIIO
(hakTOpoB Ha MPaAKTHKYM «(hakTop HeKUBOH cpensl (CBET, BIIAXKHOCTH, | KOJOTHH (JATUHK
OpPTaHHU3MBI. «Bnustane MIPUPOJBI», «(PaKTOp KUBOH | Temmeparypa) Ha | OCBEUIEHHOCTH,

aOMOTHYECKUX MIPUPOIBD», OpTaHU3MBI, MPUBOANTD | BIAKHOCTH U
(axTopoB Ha AHTPOIIOTCHHBIN (aKTOp». | MPHUMEpPBI COOCTBEHHBIX TEMIIepaTypBhl).
OpraHUu3MbD». XapakTepru3oBaTh HaOIIOICHAN.

JECTBUE PA3ITUYHBIX AprymeHTupoBaTh

(hakTopoB cpensl Ha JIeSITENFHOCTh YENOBEKa B

OpTaHHU3MBI, TPUBOANUTH Tpupoe KaK

MIPUMEPBI COOCTBEHHBIX AHTPOTIOT €HHBIH

HaOJTIOICHUIA. thaxTop Brimonaenne

nmabopaTopHOH padoT.
62 «MuUKpOKIIMAT B Jlexmus OmnpenenuTs U CPaBHUTH CpaBHHUTENBHOE KommproTe
KJIacce» «M3mepenne BIIQYKHOCTD U TEMIIEPATypy | MCCIEIOBaHUE pc
BIIQXKHOCTH U BO3AyXa B KJIACCE U OKOJIO | TEMIIEPATYPBI HBIAXKHOCTH | MPOTPaMMH
TEMIIEpaTypbl B | pacTeHHs. BO3/yXa B KJIACCE U OKOJIO BIM
pactenusi. Kakyro poinb obecrieueHuEM;
UTPAIOT 3eNEHBIC HaTanku
HacCaXXJIeHHusl B ropoze? TEMIIepaTypHhI;
JlaTauKUBIIAKHOCTH.

63 «MHUKpOKIIUMAT B Oxonornyeckuid | OnpenaenuTs U CPaBHUTH CpaBHUTENBHOE KomnreroTe

KJIacce» MIPaKTUKYyM BJIAYKHOCTb U TEMIIEPATYypy | HCCIEIOBAHUE pc
«3mepenne BO3yXa B KJIACCE U OKOJIO | TEMIIEPATYPHI HBIAXKHOCTH | MPOTPaMMH
BJIQXHOCTU U pacTeHus. BO3/yXa B KJIACCE U OKOJIO BIM
TeMIIEpaTyphl B pacrenus. Kakyro ponb obecrieueHueM;
Pa3HBIX 30HaX UTPAIOT 3eNIEHBIC Hatanku
KJ1accay. HacaXXJIeHHsl B ropoze? TEMIIEpaTyphl;

J_IaTLII/IKI/IBJ'Ia)KHOCTI/I .




64 Bakrepun. Bakrepun,
METO/IBI
BBIPAIIMBAHHUS.
MHUTATETbHBIC
Ccpenpl IS
BbIpallliBaHUA
MHKPOOPTaHU3M
OB.
65 Kak yBuzers
HEBHUIMMOE, KaK
BBIPACTUTH
KyJIbTYpy
OakTepuil.
66. |CenHas majouka. [Tpurorosnenue
CEHHOI'O HACTOSI,
BbIpalMBaHUC
KYJbTYpBI
CEHHOW MaJIOUKU
U U3y4EeHHe ee
oz
MHKPOCKOITOM.
67-68.|00600maronuit ypox.










	I. Результаты освоения курса внеурочной деятельности .Планируемые результаты
	Личностные, метапредметные и предметные результаты освоения учебного предмета.
	В процессе прохождения программы должны быть достигнуты следующие результаты: 1 уровень результатов: «Приобретение социальных знаний»
	2 уровень результатов: «Формирование ценностного отношения к социальной реальности»
	2) универсальные способности:
	3) опыт в проектно-исследовательской деятельности:
	3 уровень результатов: «Получение самостоятельного общественного действия»
	2) универсальные способности: (1)
	3) опыт в проектно-исследовательской деятельности: (1)
	II. Содержание курса внеурочной деятельности
	Раздел 2. Биология растений (26часов).
	Раздел 3. Зоология(7 часов)
	Практическая зоология
	Раздел 4 Экология(10 часа)

