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NOACHUTEJBHASA 3AIIUCKA
Pabouyasi nporpamma BHeypouHOH aesrenbHocTH Ui 11 knmacca «B mupe kierok u Tkanein» MBOVY-
COII Ne2 ropona Apkamaka CapaToBCKoii 00J1acTH pa3paboTaHa Ha OCHOBE HOPMATHUBHBIX IOKYMEHTOB:
1. ®enepanbhebiii 3akoH Ne 273-03 «O06 o6pa3zoBanun B Poccuiickoit @eneparumy»
2.®enepanbHbli  TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAaHAAPT CpeaHEero oobimero obpa3oBaHUs
(ITpukaz MunuctepctBa oopasoBanus u Hayku PD ot 17.05.2012 r. N 413 B penakiuu ot 12.08.2022
roga «O0 yTBepkaeHUHN (deaepaibHOro rocyJapCTBEHHOTO 00pa3oBaTelIbHOTO CTaHAApTa CPEeIHEro
o01ero oopa3oBaHus).
3.IMpuka3z MunucrepcrBa npocsemienust Poccuiickoit denepamun ot 18.05.2023 Ne 371 «O0 yTBepxaeHUM
denepanbHOl  0oOpa3oBaTeILHOM MporpamMMbl  cpeaHero obmero obpa3oBanus» (3aperucTpupoBaH
Muntoctom Poccnn 12.07.2023 Ne 74228).
4.Pabovas mporpamma sieKTuBHOro Kypca «Kinerku m tkanm»: OOyxos, . K. Buonorus: xierku u
TKaHWU: Yy4eOHOe TmocoOue it cpenHero mpodeccroHanbHoro obpazoBanus / JI. K. OOyxoB,
B. H. KupunenkoBa. — 3-e u3n., nepepad. u gor. — Mocksa: M3natensctBo FOpaiit, 2018. — 358 c. —
(ITpoeccnonansHoe oOpazoBanne) u Meroauueckoe mocodoue «Peanm3anus o0pa3oBaTEIbHBIX
MPOrpaMM  €CTECTBEHHO-HAyYHOM U  TEXHOJOTMYECKOW HaIpaBJIEHHOCTEW MO OHOJIOTUH ¢
UCIOJIb30BaHUEM o0opynoBaHus 1eHTpa «Touka pocta» - MockBa 2021 -194c.

PaGouass mporpamma y4eOHOro Kypca BHEYPOUYHOM JAesITenbHOCTH «B MHUpe KIeTOK M TKaHei»
peanusyercss menarorom ¢ yuérom paboueil mporpammbl Bocnutanus MBOY-COII Ne 2 ropona
Apxanakxa CapaTtoBckoil o0nactu.

Kypc cooTBeTCTBYyeT OCHOBHBIM IOJIOKEHUSIM KOHIEMIIMK TPENoJaBaHus OMOJIOrMH Ha MpO(HILHOM
ypoBHE cpemaHero obOmiero obOpaszoBanus. Ilocobmwe mnpemnHasnaueHo s ydammxcs 10-11 kmaccos
00111e00pa30BaTENbHBIX YUPEKICHUH, MOXKET OBITh HCIIOJIB30BAHO Ui CAMOCTOSTEIBHOW pPabOTHI IO
temam "Kierka", "Tkanu", a Taxke npu mnoaroropke k craade EI'D u mocTtymieHuio B BY3bI
OMOJIOTNYECKOT0 U MEIUIIUHCKOTO IPOQUIIEH.

IIporpamMHo-MeTOAMYeCKOE 00ecneYeHrne MPOorpaMMbl:

Pabouas mnporpamMMa cocTaBlieHa Ha OCHOBE IPUMEpPHOW TNPOTrpaMMBbl JJsl CpPEeIHUX KIAcCOB
o01meo0Opa3oBaTesibHOrO yupexaeHus, apropoB O0yxos, /. K. buonorus: kieTku u TKaHu: yuyeOHOe
nmocobue s cpenHero npodeccrnoHabHoro odpasosanus / 1. K. O6yxos, B. H. Kupunenkoa. — 3-¢
u3a., nepepab. u gorn. — MockBa: M3marensctBo IOpaiir, 2018. — 358 ¢. — (IIpodeccuonanbroe
oOpa3oBaHue) u Meroauueckoro nocodus «Peanusanusi oOpa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO-
HAay4YHOM M TEXHOJIOTMYECKOM HAaNpaBiIeHHOCTEH MO OHOJOTMU C HCIHOJb30BaHHEM O00OPYAOBaHUSA
uentpa «Touka pocta» - Mocksa 2021 -194c.

Ctpykrypa pabdoyeii nporpaMMbl BHEYPOUHO# JesTeIbHOCTH «B Mupe kierok u Tkanei» aias 11-
0ro KJiacca BKJIOYaeT 3 pa3jeJia:

1.Pe3ynbpTaTsl OCBOCHUS Kypca BHEYPOUHOU JAEATEIBHOCTH

2.Coneprkanue Kypca BHEYPOUHOU JEATSIILHOCTH ¢ yKa3aHueM (OpM OpraHW3aIuH U BHJIOB
JEATEIIbHOCTH

3. TemaTuyeckoe MIaHUPOBAHUE

OnHa u3 ocHOBHBIX wujael @enepalbHOrO TOCYAapCTBEHHOIO CTaHJapTa CpeaHero oOuiero

obpazoBanus (PI'OC COO) cocTouT B 00YUECHUH MKOJIHHUKOB HAYYHBIM METOJIaM TTO3HAHUS.
B cootBerctBum ¢ TpedoBanusiMu GI'OC COO yuuTenb T0KEH CTPOUTH CBOIO padOTy Tak, 4TOOBI
UIKOJIBHUKKM OBJAJENN «yMEHUAMH (OpMyJIHpOBaTh THUIOTE3bl, KOHCTPYHUPOBATh, TNPOBOIAUTH
HKCIIEPUMEHTHI, OLIEHUBATh MOJIYYeHHbIE PE3yIbTaThl U aHAIU3UPOBATh UX». OOpazoBarenbHas cpena,
co3gaBaeMasi HeHTpoM «Touka pocTay, MO3BOJIAET CTPOUTH YUEOHBIHN Mpoliecc TAKUM 00pa3oM, YTOOBI
3HaHMS MPUOOPETATUCH YYALTUMUCS B IPOLeCcCe aKTUBHOM MO3HABATEIbHOM J1€ATEIbHOCTH.

B ecrecTBeHHBIX Haykax BCE TEOPETHYECKHE 3HAHUS SBIAIOTCS pE3yJIbTaTOM aHalu3a H



0000MIeHNST IKCIIEPUMEHTAIBHBIX NaHHBIX. Mcrnons3oBanue obopymoBaHus neHTpa «Todka pocTay
MO3BOJISIET OOYYHUTH MKOJLHUKOB BBIABISITE YUEOHYIO MPOOIIEMy, pa3peniarh €, BBIIBUTAsl TUIIOTE3bI
Y TIPOBEPSIS UX SKCIIEPUMEHTAIBHO. YUEHUK MOJIy4aeT HOBBIC 3HAHMSI, MPUOOPETaCT HOBBIC YMEHHUSI.
Pemenue mpoOneMHON yueOHOM SKCIIEPUMEHTATbHOM 3a/1aud CTAHOBUTCS MEPBBIM IIAroM Ha MYTH K
MOJITMHHO HAYYHOMY HUCCIIEI0OBAHHUIO.

Peanu3anusi CBSI3U C YPOUHOI JeSITEILHOCTBIO: COJICP)KaHUE NPOTPaMMBbI BBICTPOCHO Ha MPHHIIUIIC
MEXMPEIMETHON HMHTETPAIMA W TIO3BOJSET OOYYAONIMMCS PACIIMPUTH KPYro3op IO MpeaMeram
€CTECTBEHHO - HAYYHOTO ITUKJIA (XUMUsI, OMOJIOTHSA).

Oco0eHHOCTH JaHHO# padoueii MPOorpamMMbl 10 KyPCY BHEYPOUHOM IeSITeJIbHOCTH, Ppeajin3yeMble
MOAXO0/bI.

[IporpamMma mocTpoeHa ¢ y4€TOM JIOTHUKM IPEEMCTBEHHOCTH OCHOBHOTO OOIIET0 M CPETHEro
obmiero o0pa3oBaHus, NPOAOIKEHUS (HOPMHUPOBAHMS Y IIKOJLHUKOB YHHUBEPCAIBHBIX YYEOHBIX
neiicrBuil. Jlannas paboyas mnporpaMma YYHMTHIBA€T COBpPEMEHHBIC IUAAKTHKO-TICUXOJOTHYECKHE
TEHJCHIIUM, CBS3aHHBIE C BapUATHBHBIM pa3BUBAIOMIMM  oOpa3oBaHHMEM U  TpeOOBaHUSIMU
OI'OC. IIporpamMmma ompeAensieT MLENH, IJIAHUPYEMbIE pe3yJbTaThl, COAEPKaHUE M OpraHU3alUI0
npoiiecca GOpMUPOBAHUSL YHUBEPCAITBHBIX YU€OHBIX IEUCTBHM Uepe3 MPOCKTHYIO ACSATEIHHOCTD.

PaGouas mporpamma JeTanu3upyeT U PacKpbIBaeT COAEp)KaHUE CTaHIapTa, OMpeneiseT OOLIyro

CTpaTerui0 OO0ydYeHHUs, BOCIIUTAHMS, U PA3BUTHS YYaIIMXCS CPEACTBAMU B COOTBETCTBUU C LIETSIMU,
KOTOpBIE OMpeJeleHbl cTanaapToM. Paboyas mporpamma HampasieHa Ha (GOpPMUPOBAHUE JTUYHOCTHBIX,
METaIpeAMETHBIX PE3yJIbTATOB, PEATU3AlUI0 CUCTEMHO - ACSATEIHHOCTHOTO TOJXO0/a B OpPraHHU3aIlluu
00pa3oBaTenpHOro Mmpoiiecca kak orpaxkeHus Tpedopanuii GI'OC.
[Ipobnema opranu3anuu BHEYPOUYHOU NeATeNbHOCTH B cOOTBETCTBUU ¢ PI'OC BTOPOro MOKOJEHUS
CTaHOBUTCS OJJHUM M3 KIIFOUEBBIX BOMPOCOB COBPEMEHHOT0 00pazoBaHus. BHeypouHas nesaTenbHOCTh B
COOTBETCTBUHM ¢ TpeOoBaHusMu CTaHmapTa OpraHuU3yeTcs IO OCHOBHBIM HAIPABICHUSM DPa3BUTHS
JUYHOCTH.  CHOPTHBHO-O3JOPOBHUTEIBHOE,  OOIICHMHTEIUIEKTYalbHOE,  COLMAJbHOE,  JAYXOBHO-
HPaBCTBEHOE, OOLIEKYIbTYPHOE.

Jloka3zaHo, 94TO HHTEIICKTYaIbHOE PA3BUTHE — HEMPEPBIBHBIN MTPOIIECC, COBEPIIAIONMINNCS B YUCHUH,
TpyIe, UTpax, KU3HEHHBIX CUTYAIUAX, K UTO OHO Hauboyiee HHTEHCUBHO MPOUCXOAUT B X0/
AKTHBHOTO YCBOCHUS U TBOPYECKOT'O MPUMEHCHHS 3HAHUH, T.€. B aKTaX, KOTOPBIE COJAEPIKAT OCOOCHHO
[IEHHBIE OTepalNy IJIsl Pa3BUTHUS UHTEJUICKTA.
JlaHHBIN Kypc HMMeEeT MpHUKIagHOe U 0011e00pa3oBaTeibHOE 3HAYEHUE, CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHHS, CTUMYIUPYET OOYYarolmMXCsi K CaMOCTOSTETbHOMY TMPUMEHEHUI0 U
MIOTIOJTHEHWIO CBOMX 3HAHWK Yepe3 CoAep)KaHWe Kypca, CTUMYJIHPYET CaMOCTOSITEIbHOCTh U
CIOCOOHOCTh K caMopeanu3aluu. B pe3ynbrate y y4eHHKOB (OpPMUPYETCS YCTOWYHMBBIA HHTEpEC K
pelieHno MpoOJeMHBIX 3aJad, COBEPIICHCTBYIOTCS YMEHMsS NPUMEHSATh IOJyYEHHbIE 3HAHUS B
MTOBCETHEBHOM JEATENLHOCTH, 32 Mpe/iejaMH IIKOJIbl. A 9TO Ha CETOAHSIIHUN IEeHb OYeHb aKTYalIbHO B
CBSI3U C OCYIIECTBIICHUEM JIESTETLHOCTHOTO TI0JIX0/1a K TIPOIIECCy O0yUCHHS.

Ocobennocmu 603pacmuoil 2pynnul 0emeil, KOMmopvim adpecoeana npozpamma:

Hacrosimas pado4yasi nporpamma Oyaer peanun3osana B 11 kiacce.

B 11 o6meo6pazoBarensaoM kiacce MBOY-COILI Ne2 ropona Apkanaka CapaToBCKO 0071acTH
OyayT oOyudaThCst 7 yenoBeK. Y POBEHb MOATOTOBIEHHOCTH YYaIIMXCs KJIacca K OCBOSHHIO CO/IEPIKAaHUS
Kypca cocrasinser 100%.

®opma noJiyyeHust 00pa3oBaHus 1 Bcex ydanmxcs 11- ro kiacca - oyHasl.

Cpok peanu3zanuu nporpammbl: /200, 2023-2024 yuebnuiii 200.

Jlannas mporpamMma agpecoBana ydamuMmcs 11 kmacca, Uit KOTOphIX HauboIee MprueMIeMbI
KOMOWHUpOBaHHBIE 3aHATHS. C yIeTOM JaHHBIX O pacHpeAeTICHHH YCBOCHHUS WHPOPMAIINN yIaITAMHUCS
Ha 3aHITHUU, MO’KHO BBLICIHTD CIEAYIOIINE OCHOBHBIE STAllbI:

1. Oprasu3aOHHBIA MOMEHT;

2. AKTUBHW3aLUA MBIIUIICHHUS U aKTyallu3alus paHHee U3yYeHHOTO MaTepuana;

3. TlonmBeneHne UTOTOB 3aHSITHS.



Oosicudaemutit pezynomam uzyuenusn Kypca «B Mupe kieTok W TKaHei» B 11 kiiacce HampaBlieH Ha
peanu3annio JAESITENIbBHOCTHOTO, MPAKTUKO W JIMYHOCTHO OPHEHTHPOBAHHOIO ITOAXOJOB: OBJIAJICHUE
YYAIIUMHCS MHTEJUIEKTYaIbHON M MPAKTHYECKOW NEATEIbHOCTH, MO3BOJISIOIIMMH OPUEHTUPOBATHCS B
OKpY>KaloIlleM MUpE, MOArOTOBUTHCS K caaue EI'D.

Ilpuopumemnmnuie popmot u memoovl padbomol ¢ 00yUAIOWUMUCA:
Buabl BHEYPOUHOI 1eATEJIbHOCTH:
6 o0pazosamenbHoOM npoyecce.

[To3naBaTenbHas EATENBHOCTh; MPOCMOTP BHUICO(PUIBMOB; MOMCKOBO- HCCIEAOBaTeIbCKasi padboTa;
cocraBieHue, oopmiieHHEe U 3allMTa MPE3eHTaluH, JOKJIAJ0B; y4yacTHEe B KOHKypcaX MpPOEKTHBIX U
HCCIIEIOBATENILCKUX PadoT.

6 s6ocnumamenbHOM npoyecce:

[IpobnemMHO- 1EHHOCTHOE OOIIEHHE; JOCYrOBO — pa3BIEKaTeNbHAsl IEATENbHOCTh, XYI0’KECTBEHHOE
TBOPYECTBO, COLIMAIBHOE TBOPYECTBO.

Peasiuzanmsi BHEYpOUHOI 1eAITEIbHOCTH OCYIIeCTBIISIETCS:

N3ydyenne HayyHOW W HAYYHO — MOMYJSIPHOM JUTEpaTyphl MO OMPENEICHHBIM TeMaM, COCTaBJICHHE
pedeparoB; TpyHmoBbIE WM HUCCIENOBATEIbCKHE pabOThI; ydacTHe B OJIMMIIMAAAX U KOHKYpCax;
OpraHu3alys v MpoBeJIeHUE MPEIMETHBIX HEJENb; B3aUMOJICHCTBUE C POJIUTENHCKOM 0OIIECTBEHHOCTHIO.

[Iporpamma mpemycMaTpuBaeT MPOBEICHUE BHEKIACCHBIX 3aHSATHM, paOOTHI JETEH B IpyImax, mapax,
WHIWMBHIyaJIbHas paboTa, paboTa ¢ MPUBICYCHUEM POIUTEICH. 3aHATHS MPOBOAATCS I paz ¢ Hedento B
naboparopun neHTpa «Todka pocTay, HCIOIB3YEeMOT0 I peaTh3aii 00pa30BaTeIbHBIX MMPOTPaMM B
paMKax IpernoaaBaHus OMOJIOTHH.

OcHOBHBIE BHJIBI KOHTPOJISI OCYIIECTBISIIOTCS B YCTHOM, NUCBMEHHOM, TE€CTOBOM, MPAKTHUYECKOU

¢dopmax u B ux coyetanuu. K HUM OTHOCSTCS: MHAMBUIYAJIbHBIH, IPYNIIOBOH U (YPOHTANBHBIN ONPOC C
HCIIOJIB30OBAHHUEM KOHTPOJIBHBIX BOIPOCOB U BaI[aHI/II\/JI, COACPpKAIINXCA B y‘I€6HO-M€TOI[I/I‘-IeCKI/IX
MOCOOUSIX U AUOAKTHYCCKUX MaTepuajlax, IMAaKTUICCKHUEC TCCThI, TBOPUCCKHUEC U IPAKTUUCCKHC pa6OTI>I,
UCCIIEIOBaHMs, COOOIIEHHUS, TPOEKTHI.

C HCJIBIO TIOAACPKAaHUA W CTUMYJIUPOBAHUA y‘{€6HOI\/'I MOTHUBAIlMW MIKOJIBHUKOB, MOOIIPCHUSA HUX
aKTUBHOCTH M CAMOCTOSITEJIbHOCTH, PAaCIIUPEHUS BO3MOXHOCTEH 0O0ydeHHUs U caMOOOy4YeHHMs, a TaKxKe
Pa3BUTHS HABBIKOB pe(IIEKCUBHOM M OLIEHOYHOM J1eATENIbHOCTH. DTO COOpaHue pa3INuHbIX TBOPUECKUX,
MIPOEKTHBIX, UCCIIEAOBATENBCKUX pabOT yUYeHHUKa, a TaKKe ONHCAaHHE OCHOBHBIX (pOpM M HampaBieHUM
TBOPYECKOH aKTMBHOCTH: y4acTHE B UCCIIEJOBAHUAX, KOHKYPCAX, KOH(EPEHIUX.

OcHoBHbBIE METOALI H TEXHOJIOTMH.

1. Cnosecruvie memoowvt odyuenusn:. nexuusi, oObSICHEHHE, NUATOT (IUANOT TeAarora ¢ yJaliuMucs,
JTUAJIOT YUYAIUXCS APYT C APYTroM), KOHCYIbTAITHS.

2. Memoowl npakmuueckoii padomsl: COCTaBIEHUE [OKJIaJa; HamucaHue pedepara; MUCbMEHHBIE
OTBETHI Ha BOIPOCHI; rpaduueckue paboThl (CocTaBleHUE TAOMUIl, CXeM, AWAarpamm, TpaduKoB,
YepPTEkKEH; COCTABICHUE CTPYKTYPHO — JIOTHUYECKUX CXEM, 3aII0JTHCHUE MATPHII).

3. Memoo nabnrwoenusn: 3anvcy HaOIIOCHUI, BeleHUE THEBHUKA HAOIIOICHH, 3apUCOBKA, PUCYHKH,
MIPOBEJICHUE 3aMEPOB (TeMITepaTyphl BO3IyXa, BIIAXXHOCTH U JIP.)

4. Hccnedosamenvckue memoowvl: 1a0OpaTOPHBIE W OKCICPUMEHTAIBHBIC 3aHATHS: ITOCTAHOBKA
OIBITOB, TPOBEJCHHE W 00paboTKa WX pe3yabTaToB; paboTa ¢ mpubopamu, MpernapaTamH,
TEXHUYCCKHUMH YCTPOMCTBAMH; SKCIIEPUMEHTHI.



5. Memoo npoonemnozo odyuenusn: npobiemHoe U3noNHCeHue Mamepuaild: aHaIu3 UCTOPUN U3YICHUS
npoOeMbl, BBIICTICHUE MPOTUBOPEUHMA JAaHHOW MPOOJEMBbI; YKa3aHUs Ha OIIMOKH, 3a0IyXIeHMS,
HAXOJIKU, OTKPBITHSI.
aspucmuyeckas beceda. TOCTAaHOBKA MPOOJIEMHBIX BONPOCOB, OOBSCHEHHWE OCHOBHBIX IOHSATHUH,
orpezieNieHu, TEePMUHOB.
co30anue npoblemMHbIX cumyayuil: TIOCTaHOBKa IMPOOJIEMHOro BoIpoca (3alaHus, JEMOHCTpALUs
OTIbITa, UCIIOJIb30BAHUE HATJISAHOCTH);

CamocmosmenvbHas NOCMAHOBKA, hOPMYIUPOBKA U peuleHe npobaembl Y4auumiucs: TTIOUCK U 0TOOp
apryMeHTOB, (DaKTOB, 10Ka3aTEIbCTB;
CaMOCMOsAMeNbHbIL NOUCK OMEema Y4auumucs Ha IMOCTABIECHHYIO IPO0JIEMY; IOMCK OTBETOB C
MCIOJIb30BAHUEM «OTIOP» (OTIOPHBIX TAOJIHUII, AITOPUTMOB).

6. Memoowvl npocpammupo8annozo odyuenus:
% OOBSICHEHHE KJIFOYEBBIX BOIPOCOB MPOTPaMMbI OOYYCHHS, OCTAIBHON Marepuan ydJarquecs

U3Y4aroT CaMOCTOATEIBHO,

% CaMOCTOSATEIILHOE U3YyUEHHE ONPE/ICICHHON YacTH Y4eOHOr0 MaTepuana:

a) BEIOOP MEKIY IPABUIIBHBIM U HETPABHIIbHBIM OTBETOM (JIMHEHHOE MPOrpaMMHPOBAHUE);

0) BBIOOp OAHOTO OTBETA U3 HECKOJIBKUX OTBETOB (Pa3BETBICHHOE MPOTPAMMHUPOBAHHUE).

7. Ilpoexmno— Koncmpykmopckue memoowl: pa3padoTKa MPOEKTOB, IPOrPaMM, IMOCTPOCHHUE TUIIOTE3,
MOJICIMPOBAaHUE CUTYyallid, CO3JaHWE HOBBIX CHOCOOOB pEIICHUS 3aJadd, CO3JaHHE MOJIENEH,
KOHCTPYKLIUH, CO3/1aHHe TBOPYECKUX PaboOT.

8.Memoo wucpevl: nuAakTHYECKHE, pPa3BUBAIOIIUE, IMO3HABATENbHBIC, IMOJABMXKHBIE W JAp., UIPHI Ha
pa3BUTHE BHHMAaHHUS, MaMATH, TJIa30Mepa, BOOOpa)KeHHs, Urpa — KOHKYpC, UTpa — IMyTELIeCTBUE,
polieBasi urpa, J1e10Bas urpa.

9.Haznaouwtit memoo 00yyenus: HarasAHbIC MAaTEPUAIIbI: PUCYHKH, IIAKATHI, TAOJIUIIBI, CXEMBI U T.1.
10. Ilcuxonocuueckue u coyuanucmuuecKkue Memoovl U RNPUEMBL: aHKemuposanue. pa3paboTKa,
MIPOBEJICHUE U aHAJIU3 aHKETHI; uHmepaviouposanue (KOMIBIOTEPHBIA OIPOC); NCUXONOSUYECKUE MeCMbl:
CO3JIaHHE W PEIICHUE Pa3IMYHBIX CUTYyalui (TICHXOJIOTHS OOIIEHHS, COIMATbHOE OKPY)KEHHUE);, IeTTOBast
urpa, 00CcyxaeHue cCooOIIeHH, T0KIaI0B, pedepaToB, CO3AaHINE TBOPUYECKHUX PadOT.

MeToabl KOHTPOJIA: OOKJIad, 3alluTa UCCICA0BATCIbCKUX pa60T, BBICTYIIJICHHUC, MI/IHI/I'KOHCI)epeHI_[I/IH,
HAaYYHO-UCCJIICAOBATCIIbCKAA KOH(I)epeHI_II/IH, Y4aCTueC B KOHKYpCax HUCCICAOBATCIILCKUX pa60T.

[Ipn mnpoBeneHnu 3aHATUN BHEYPOUHOW JESATENBHOCTH OyayT HCIHOJB30BATHCA TEXHOJIOTHUHU:
TEXHOJIOTUSI MPOOJIEMHO-ANATIOTOBOr0  00y4eHus, rpynmnoBble TexHosoruu, WKT-texnonoruu,
TEXHOJIOTUSI CUCTEMHO-/IEATEIbHOCTHOTO 00Y4YEeHUsI, UHTEPAKTUBHBIE (POPMBI 00YUECHHUSI.

TexHOJ0rUN, METOTUKH:
ypoBHEBas Au(pepeHIraus;
NPOEKTHAs JIeITEILHOCTD;
npobiaemMHoe 0OyueHHe;

K/
°e

e

25

e

25

Mozacaupyromas JeATCIbHOCTD,
IIOMCKOBas JCATCIIbHOCTD,
I/IH(1)OpMaHI/IOHHO-KOMMyHI/IKaI_[I/IOHHI)Ie TCXHOJIOTHH,

7/ 7/
L XA X4

7/
X4

L)

7/
X4

L)

3I0pOBhecOeperaronue TeXHOJIOTHH,

IIpeasiaraemblii NOPAAOK 1eCTBUM:



% 3HaAKOMCTBO KjIacca ¢ TEMOH.
< Bri0op monrem (obOnacteii 3HaHMUS).
< CO6op unpopmanuu.

< BsI0Op MPOEKTOB.

< Pabora Hag mpoekTamu.

< TIpe3eHTanus MpOEKTOB.

OIHMM U3 OCHOBHBIX IyT€H IOBBINICHUS MOTHBALMU U pa3BUTUA Y Y/l B OCHOBHOH WIKOJIE
SBJIICTCS BKJIIOYCHHE OOYyYaIONMUXCsl B Y4EOHO-MCCIEAOBATEIbCKYI0 M TPOEKTHYIO JESATEIBHOCTD,
MIPEeIyCMATPUBAIOIIYIO TIOCTAHOBKY MPAKTUYECKU 3HAYUMBIX IIeJIel U 3371a4 y9eOHO-HCCIIeI0BATEIbCKOM
U TIPOEKTHOW [EATEIBHOCTH, aHAIW3 AaKTyaJbHOCTH WCCIICIOBAHMS; BBIOOP CpPEIACTB M METOJIOB,
COBMECTHOE IIJIAHUPOBAHUE JCATEIHLHOCTH YUUTENIEM U O0YHarOIIUMUCS, POBEICHUE MMPOEKTHBIX PadboT
WJIU UCCIIeIOBaHMs; 0OpMIIEHHE PE3YIHTATOB PabOT B COOTBETCTBUHU C 3aMBICIIOM ITPOEKTA WIIH IEIISIMU
WCCIEAOBAHMS; TPEJICTABICHUE PE3YJbTaTOB B  COOTBETCTBYIOIIEM  KCIIOJB30BAaHUIO  BHJIC;
LeJICHANIPaBICHHOE 00yYeHHe O00YJaronIuXCsl TPYNIOBBIM METOoJaM PaboThl (MPEeXIe BCEro, B MajbIX
rpynnax); (GOpMUpPOBaHHE VY YYEHHKOB CIIOCOOHOCTH BHJETh NEPCIEKTUBY CBOEr0 Y4eOHOTO
MIPOJIBMKCHHUS.

Dopmbl no0GedeHUs UMO208 PeaTUu3aAuUU NPOZPAMMBL:
HToroBoe 3aHsTHE: 3alllMTa YYAIIUMUCS TPYIIIOBOTO MPOEKTA MO U3YYEHHBIM BOIIPOCaM Kypca.

Pabouasi nporpamma mMoaupuuupoBaHa, cocTaBlieHa Ha ocHoBe mporpammbl O6yxosa Jl. K. buonorus:
KIETKM W TKaHW: ydyeOHoe mocoOue s cpefHero mnpodeccuoHanibHOro obpazoBanus 2018 1., u
Metoauueckoro mocobus «Peanusanust 00pa3oBaTENbHBIX MNPOrpaMM  €CTECTBEHHO-HAYYHOU W
TEXHOJIOTUYECKOW HAMpaBICHHOCTEH MO OMOJOTUHU C MCHOJIb30BaHUEM 000pyAoBaHus IeHTpa «Touka
poctay.

Konuuecmeo npakmuueckux u meopemuueckux 3aHaAmuil.
KonuuectBo Teopetnueckux 3anatuii-20 yacos (59 % ot 0011ero KoJnuecTBa 4acoR),
KOJIMYECTBO MPAKTHUECKUX 3aHATHIi-14 acoB (41 % oT 00IIero KoJIn4YecTBa 4acoB)

Onucanue mecma 6 niamne 6HeypoOUHOIl OeaAmenbHOCmU.
[TpoomKUTETLHOCTD peaTu3aiy IporpaMmMal: 1 yueOHbIH 1o
OO611ee KOIMYECTBO YaCcOB 10 porpamme: 34 yaca
KonnyectBo 3anatuii B Heaemo: 1 yac

[IponomxurensHOCTb 3aHATUS — 40 MUHYT



[Tporpamma Kypca mpeqHa3HadeHa JUisi OOyYaroIMXCS B CpPEeJHEN IIKOJIe, MHTEPECYIOLIMXCS
MCCIIEIOBATENIbCKON IEATEIbHOCTBIO, M HAaIpaBlieHa HAa (JOPMUPOBAHHE Y YUAIUXCS YMEHHUSI TOCTABUTh
LIeJIb U OPraHU30BaTh €€ JOCTHIKEHHUE, a TaKXKe KPEaTHUBHBIX KauyeCTB — 'MOKOCTh yMa, TEPIUMOCTh K
IIPOTUBOPEUUSAM, KpUTHUHOCTh, HAJIMYME CBOETO MHEHHUSI, KOMMYHUKATUBHBIX KaYECTB.

[Tpu u3ydyeHun Kypca ydamgpecs OynyT BOBIICYEHBI B MPOIECC MO3HAHUS KMBOM MPHUPOJBI, Y3HAIOT O
IPUYMHHO-CJIEICTBEHHBIX CBA3AX B CTPOCHUU U (PYHKLUAX KJIETOK, U TKaHEH, Hay4aTcsl CaMOCTOSITEIbHO
TFOTOBUTHh MUKPOIIPENIApaThl pPA3jIM4YHBIX TKAaHEM M paccMaTpuBaTb KX B MHKPOCKOIL, HayyaTcs
BBICKA3bIBATh CBOU MBICIIA U OTCTAUBAaTh UX.

[IporpamMmoii mpenycMOTpEeHO COYeTaHUE pa3IMyHBIX (POopM pabOThI, HANPABICHHBIX HA JOMOJHEHHUE U
yriry0OneHue OHOJIOr0-3KOJIOTHYECKUX 3HAHWN C ONMOpPOH Ha MPAKTHUECKYIO AEATENLHOCTh U peIICHHEM
3agaHuid Uit ToAroToBKU K EI'D. DTO mo3BosmT 00y4yaromumcsi, ¢ OJHOW CTOPOHBI, PAaCIIUPUTH CBOH
3HAHMA O MUPE KUBOH MPUPOJBL, C IPYTOi — MPOJEMOHCTPUPOBATH CBOM YMEHHUS U HAaBBIKU B 00JIACTH
Ouosioruu uIst MpoheCCUOHATBFHOTO BEIOOpA €CTECTBEHHO-HAYYHOTO MPO(UIBHOTO HAIIPABICHHS.

Ileanb, 321a4YU M IPUHIMIILI IPOIPAMMBbI

Ilens: NO3HAKOMUTH YyYalllUXCS ¢ MHOrooOpa3ueM Mupa >KMBOW NPUPOABI, BBIIBUTH Hambosee
CIOCOOHBIX K TBOPYECTBY Y4YalUXCAd M pa3BUTh Yy HHUX I[I03HABAaTElbHbIE HHTEPECOB,
UHTEJJIEKTyaJIbHbIE, TBOPUYECKHUE U KOMMYHUKATUBHbIE CIIOCOOHOCTH.
3aoauu npozpammot.

OO0pa3zoBarteabHbIEe

e  Pacimupsrts Kpyrosop, 4To sIBIs€TCS HEOOXOAUMBIM /IS JIF0OOr0 KyJIbTYPHOI'O YeIOBeKa.

e Cnoco6cTBOBaTh MOMYJIAPU3ALMHU Y yJAIIUXCSI OMOTOIMYECKUX 3HAHUM.

e  3HAKOMUTbH C OMOJIOTUYECKUMU CIIEUATBHOCTAMH.

PassuBaloume

e Pa3BuTHe HaBBIKOB C MUKPOCKOIIOM, OMOJIOTHYECKUMU OObEKTAMHU.

e Pa3puTue HaBBIKOB OOLIEHNE U KOMMYHUKAIUH.

e Pa3BuTue TBOPUYECKHUX CIIOCOOHOCTEN peOeHKa.

e  dopmMmupoBaHME IPUEMOB, YMEHUH U HABBIKOB 10 OPTaHU3aLMH TIOMCKOBOW U UCCIIE0BATEIbCKON
JESATEIBHOCTH, CAMOCTOSITENIBHOM IT03HABATEIbHON ACSTEIbHOCTH, IPOBEACHMSI OIIBITOB.

BocnuraresbHbIe

e BocnuteiBaTh HHTEPEC K MUPY KUBBIX CYILIECTB.

e BocnuTeiBaTh OTBETCTBEHHOE OTHOLIEHHE K IOPYYEHHOMY JEIY.

Ilpunyunvt npozpammol:
Ipunyunst pabomot:
J1oOpoBOIbHOE ydacTHe HIKOJIBHUKOB BO BHEKJIACCHBIX 3aHATHUSX; €AMHCTBO YU4eOHOW M BHEYPOUHOM
paboThI; OXBAaT OCHOBHBIMH (hOpMaMH W BHJAaMU BHEKIIACCHOW pabOThI 0€3 MCKIFOUCHUS YJaIluXCs;
oropa Ha CaMOJIEATEIbHOCTh W HWHHIIMATHUBY, BBIABICHHE W DPA3BUTHE WHIWBHUIYAIHHBIX KaueCTB
JUYHOCTH; OOIIECTBEHHO IMOJIe3HAs] HAMIPABICHOCTh C YUaCTUEM POJIUTEICH.
Axkmyanvnocmo
AKTyanbHOCTH MPOTPaMMBI Kypca OOyclOBIi€HAa TE€M, YTO 3HAHUS M yYMEHHUsS, HEOOXOIUMBIE s
OpraHu3anuu y4eOHO-UCCIIEI0BATENHCKON JEATEILHOCTH, CTAaHYT OCHOBOW JUIsl peanu3aliu y4eOHO-
HCCIIEI0BATENBCKUX MPOEKTOB B CTApUIEM 3BEHE WIKOJbl. [IporpaMma Kypca MO3BOJISIET peaju30BaTh
aKTyaJIbHbIC B HACTOSIIEE BPEMs KOMIIETEHTHOCTHBIN, TMYHOCTHOOPUEHTUPOBAHHBIH, JACITEIHHOCTHBIN
MOJIXO/BI.
Hayunocmo
buonoruss — yueOHas JUCHWIUIMHA, pa3BUBAIONIAs YMEHUS HaOMIOAAaTh, MBICIUTh, BHUJIEThH
AKCTIEPUMEHTAIIBHYIO CTOPOHY MPEIMETOB U SBIICHUM, JIEIaTh BBIBOIBI, 0000IIEHNUS.



Cucmemnocmo
Kypc crpoutcst oT 4acTHBIX 3a7ay K oOumMM (pemeHre OMONOTHYEeCKHX 3a/lady) U B KOHIE Kypca
IIPE3EeHTALMsI TPYNIIOBOIO MIPOEKTA.
Ilpakxmuueckas 3HaUUMOCMb KyPCa 6HEYPOUHOU 0eAMENbHOCHU:

e B ocHOBy HacrosIell mporpaMmbl IOJIOKEHBI MEAArOTMYECKUe U AUJAKTUYECKHUE MPUHLUIIBI
pa3BUBAIOIIETO O0pa30BaHMSA, HAINPABICHHbIE Ha (OPMUpPOBaHHE (YHKIMOHAIBHO I'PAaMOTHOU
JUYHOCTH, T.€. YEJIOBEKa, KOTOPBIH CMOYKET AaKTUBHO IIOJb30BATHCS CBOMMH 3HAaHUSAMH,
MOCTOSIHHO YYHUTBCS M OCBAaWBaTh HOBbIE 3HAHHS BCIO XXKH3Hb, YTO COOTBETCTBYET OCHOBHBIM
IPUHLUIAM TOCYAApCTBEHHOM noautuku PP B obnactu oOpa3oBaHUs M COLMANBHOMY 3aKa3y
YYaCTHHUKOB 00pazoBaTeIbHOIO MpoLecca:

e a) JMYHOCTHO-OPUEHTHPOBAHHbIC NPUHLMIIEI (IPUHLMI AAANTUBHOCTH, NPUHLUI Pa3BUTHS,
MIPUHIIMIT TICUXO0JIOTHIEeCKONH KOMGOPTHOCTH);

e 0) KyJIbTYpPHO OPUEHTHPOBAHHbIE NMPUHLMUIBI (IPUHLMI 00pa3za MHUpa, NPUHLMI LEIOCTHOCTH
coziepkanusi 00pa3oBaHuUsl, MPUHIMII CUCTEMAaTUYHOCTH, HMPUHIMII CMBICIIOBOTO OTHOILIEHHS K
MUY, IPUHLIUI OPUEHTUPOBOYHOMN (PYHKIIMM 3HAHUH, IPUHLIUI OBJIaIE€HUS KYJIbTYpOi);

e B) JICATEILHOCTHO OPUEHTHPOBAHHBIC MPUHIUIBI (IPUHLIUI O0Y4YEHUS JEATEIbHOCTH, TPUHIIMIT
YIIPaBJIIEMOTr0 MEepexoa OT AEATENbHOCTH B y4eOHOW CUTyallUd K AEATEJbHOCTU B JKM3HEHHOU
CUTyallud, OT COBMECTHOM y4eOHO-TIO3HABATEJIbHON JAESITEIBHOCTH K CaMOCTOSITENIbHOMN
NesTeIbHOCTH YYCHHUKA, KPEaTUBHBIA PUHIIMII).

[IpakTuueckue 3aHATUA - O3Ta 4YacTb Kypca MPENoyiiaraeT IIMPOKOE  HMCIOJIb30BaHUE
WUTIOCTPATUBHOTO MaTepuana (cxemsl, pororpaduu, TaOIUIbI), a TAKKE U3YYEHHEe MHUKPOCKOMUYECKHX
MpenapaToB KJIETOK U TKaHeu. Vcronp3oBaHue coBpeMeHHOTo oOopyaoBaHus meHTpa «Touka pocray
MO3BOJISIET KAa4eCTBEHHO W3MEHUTh Tpolecc oOyueHuss Ouonoruu. [losBiasieTcss BO3MOXKHOCTh
KOJIMYECTBEHHBIX HAOIFO/ICHUH U OTBITOB JIUIS MTOJIYYCHHSI JIOCTOBEPHOUM HH(POPMAIHH O OUOJIOTHIESCKUX
mpoueccax u o0bekrax. Ha oOCHOBE TMOJNIyYEHHBIX OSKCHEPHUMEHTANbHBIX JAaHHBIX OOy4YaeMble
CaMOCTOATENIbHO JIETIAl0T BBIBOJBI, OOOOIIAIOT pe3yibTaThl, BBIABISAIOT 3aKOHOMEPHOCTH, YTO
CHOCOOCTBYET TMOBBIICHUIO MOTHBAlMM  OOyuYeHHUs MIKOJIBHUKOB.  [IpodunbHBIA  KOMILIEKT
obopynoBanus  obecrieunBaeT  AdPGEKTUBHOE  JOCTHXKEHHE  OOpa30BaTENIbHBIX  PE3yJbTAaTOB
00y4aroIUMUCs Mo IporpaMMaM eCTECTBEHHO-HAYYHOW HampaBIE€HHOCTH, BOBMOKHOCTh YTI1yOJIEHHOTO
M3Yy4YeHUs OTACIIbHBIX MPEIMETOB, B TOM YHUCIe i1 (PopMUpPOBAHUS N300PETATEIbCKOTO, KPEaTUBHOTO,
KPUTHYECKOTO MBIIIJICHUS, pa3BUTHs (PYHKIIMOHATHHONW T'PaMOTHOCTH y OOYYaroIIMXCS, B TOM YHUCIE
€CTECTBEHHO-HAYYHON W MAaTeMaTHYEeCKON. DKCIEPUMEHT SIBJIICTCS UCTOYHUKOM 3HAHUU M KPUTEPUEM
WX HUCTUHHOCTU B Hayke. KoHuemius coBpeMeHHOro 00pa3oBaHUS MOApPa3yMeBaeT, YTO B yueOHOM
SKCIEPUMEHTE BEAYIIYIO POJb JOJDKEH 3aHATh CAMOCTOSITEIbHBIA HCCIEIOBATEIIbCKUN YUEHUUYECKUI
skcriepuMeHT. COBpPEMEHHBIE OKCIIEPHUMEHTAIbHBIE MCCIEAOBAHUS MO0 OHOJOTHUH YK€ TPYAHO
MPEACTaBUTh O€3 MCIOIB30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO U ITU(POBBIX U3MEPHUTEIBHBIX MPUOOPOB.
B ®enepanbHom rocymgapctBeHHOM obOpazoBatenbHOM crangapre (PI'OC) mpomucaHo, 4TO OAHUM U3
YHUBEPCAIBHBIX YU€OHBIX JIEUCTBUH, TPUOOPETAEMBIX yUAITUMUCS, JOJIKHO CTaTh YMEHHUE «ITPOBEACHUS
OMBITOB, MPOCTBIX JKCIEPUMEHTAJIbHBIX HCCIEAOBAaHUM, NPSAMBIX M KOCBEHHBIX H3MEpPEHUN ¢
WCTIOIb30BAaHUEM aHAJIOTOBBIX U IMU(MPOBBIX U3MEPHUTEIBHBIX MPHOOPOBY». IKCIEPUMEHT 1O OMOJIOTHH,
MIPOBOAMMBIN Ha TPaJAUIIMOHHOM 000pymoBaHWH, O6e3 mpuMeHeHHs HH(POBBIX JIabopaTopHil, HE MOKET
MTO3BOJIUTH B MOJTHOW MEPE PEIIUTh BCE 3a7a49i B COBPEMEHHOM ITKOJIE. DTO CBSI3aHO C PSAIOM IPHYNH:

® TPATUITMOHHOE ITKOJIBHOE 000PYIOBAaHUE M3-3a OTPAHWYCHUS TEXHUYCCKHX BO3MOKHOCTEH HE
IIO3BOJISICT HpOBOI[I/ITI) MHOTI'M€ KOJIMYECTBCHHBIC UCCIICA0OBAHUA,
® JUTUTENBHOCTH MPOBEACHUS (DU3MUECKUX MCCIEAOBaHNN HE BCETa COTTIACyeTCs C
JUTUTETHHOCTBIO YUeOHBIX 3aHSTHI;
® BO3MOXHOCTH HpOBe)IeHI/ISI MHOTI'UX I/ICCJ'IeI[OBaHI/Iﬁ OFpaHI/I‘II/IBaeTCﬂ Tpe6OBaHI/I$[MI/I TCXHHUKHU
0€30MacHOCTH H JIp.
[udposas mabopatopusi 1eHTpa «Todyka pocTa» TMOITHOCTHIO MEHSET METOJIUKY U COJIepiKaHue
AKCIIEPUMEHTAJILHOW JAESITEIbHOCTH M pellaeT BbllIenepeurcieHHble npobnemsl. [lupokuii crnextp



JATYNKOB IMO3BOJISCT YYAIIUMCS 3HAKOMHUTBCS C IMapameTpaMu (PU3HYECKOTrO SKCIIEPHUMEHTa HE TOJIBKO
Ha KAueCTBCHHOM, HO W Ha KOJHUYECTBCHHOM ypoBHe. LludpoBas mabopaTopusi MO3BOJSET BECTH
JUTATEIBHBIA DKCIEPUMEHT JaKe B OTCYTCTBHE OKCIIEPUMEHTaTOpa, a 4YacToTa WX HW3MEPCHHM
HETIO/IBJIACTHA YEJIOBEYCCKOMY BOCIIPHUSTHIO.
B mpomecce ¢GopMUpOBaHHS AKCIEPUMEHTAIBHBIX YMEHUH YYCHHK OOy4aeTcs IPeICTaBIIATh
uHpopManuio 00 UCCIETIOBAaHUN B YETHIPEX BUIAX:
e B BepOAJTBHOM: OIKMCHIBATh OSKCIICPUMEHT, CO3JaBaTh CJIOBECHYIO MOJEIb OSKCIICPUMEHTA,
(UKCHpPOBATh BHUMAHHUE HA U3MEPSICMBIX BEIMYMHAX, TCPMUHOJIOTHH;
e B TaOJMYHOM: 3aMOJHATH TaOJMIIBI JAHHBIX, JIKALNIMX B OCHOBE MOCTPOCHHS rpadukoB (mpu
3TOM y YYaIlIUXCsl BOSHUKACT MMEPBUYHOE TPEJICTABICHNE O MACIITa0axX BETUYHH);
¢ B rpadguUecKoM: CTPOHUTH I'paduKH MO TAOJUYHBIM JAHHBIM, U4TO AAET BO3MOXKHOCTH Iepexoja K
BBIIBIDKCHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BEIUYMHAMHU (NP 3TOM YUHTENb
MOKa3bIBACT MPEUMYIIECTBO B BU3YATU3aI[MH 3aBUCUMOCTEH MEX /1y BEJIMYMHAMH, HATJITHOCTD U
MHOTOMEPHOCTb );
e B BHUJIC MaTEMaTHYCCKUX YPaBHCHHIi: JaBaTh MaTEMAaTHYCCKOE OMMCAHUE B3aUMOCBS3H BEIINYHH,
MaTreMaTH4ecKkoe 00001eHne.
Hcnons3oBanue 00opymnoBanus IeHTpa «Todka pocTay Mpy peaan3ayu JaHHOTO Kypca BHEYPOUHOM
JESITeIIbHOCTH TTO3BOJISIET CO3/IaTh YCIIOBHSL:

. JUISL pacIIMPEHUsI COAECPKAHUS IKOIBHOIO OMOJIOrHYecKOro o0pa3oBaHus;

. JUTSI TIOBBINICHUS TTO3HABATENIbHOM aKTUBHOCTH 00yYaIOUINXCS B €CTECTBEHHO-HAYYHOI 00J1acTH;
. JUTSL Pa3BUTHS JIMYHOCTH PEOSHKA B MpoIiecce 00ydeHHst OMOIOTHH, €T0 CIIOCOOHOCTEHH,
(dhopMUpPOBaHUS U YIOBIETBOPEHHUSI COIIMAIEHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

. IUTst pabOThI ¢ OJJapEHHBIMU IIKOJIBHUKAMU, OPTaHU3AIUY UX PA3BUTHUS B PA3IMUHBIX 001aCTAX

00pa3oBaTeNbHON, TBOPUYECKOMN IEATEILHOCTH.

Obecneuenue momusauuu

Bo-mepBbIX, pa3BuTHE HMHTepeca K OHOJOrMHM Kak HaykKe O MPHUPOJC OKPYKAIOLICH 4YelloBeKa C
MEPBBIX JTHEH >KU3HHU, BO-BTOPHIX, HAYKE ITO3BOJISIONICH YEIOBEKY TMOHSATH CeOs, B-TPEThHX, YTO HE
MaJOBa)KHO, YCIIEITHOE YCBOSHHE yueOHOro MaTepuaia Ha YpOKax U BBICTYIUIEHHE HAa OMTUMIINAIAX IO
OHMOJIOTHH U JPYTUX OMOJIOTHYECKUX MTPaX U KOHKYpCax, OBIIAJCHHE METOJ/IOM TIPOCKTOB.

Kpome mnepeuyuciieHHbIX MNPUHIMIIOB B OpPraHM3allMM BHEKJIACCHOW pabOThl MO OWONOTMH €CTh
crerupUIeCKuid JIIsi He€ TPUHIUI MPHPOJTOCOOOPA3HOCTH, CYTh KOTOPOTO COCTOHT B TOM, YTO
pa3BUTHE TUYHOCTU peOeHKa UIET O CaMOM IPUPOJIBI U Yepe3 MPUPOIY.

Bwmecte ¢ Tem B opraHu3aiu ¥ MPOBEACHHH BHEKJIACCHOW paOOThI 0 OMOJIOTHH BO3HUKAET MHOTO
TpyaHocTeld. OHU BBI3BaHBI TE€M, YTO BHEKIJIacCHAsl paboTa 0OueHb MHOTOTpaHHA U TPeOyeT TBOPUYECKOTO
MOJIX0J1a K €€ TIPOBEACHHUIO B KaXK/IOM KOHKPETHOM CJIyYae, YIUTHIBAs 3alPOCH U MHTEPECHl yUalIuxcs,
WX WHIUBUIyalbHOW BO3MOXHOCTH M MECTHBIE YCIIOBUS. B mocneaHee BpeMsi HAMETHIIACh TEHICHIIUS
1Mo COJVMKEHUIO BHEKJIACCHOW pabOTHI ¢ YpOKOM. VICronb30BaHNEe HHTEPAKTUBHBIX METOJOB O0yUCHUS
MO3BOJISIET YYAIIUMCSl HE OTPAHMYMBATHCS OMPEICICHHBIMH paMKaMH CBOETO OOIEHHS Ha ypoke, a
pPacKphIBaTh CBOM BO3MOXKHOCTH TBOPYECKOTO OCMBICIICHHSI MaTepuaia M0 BHEYPOUHOE BpEeMs depes
MaccCOBBI€ BUBI Pa0OT.

Dopmul nposedenusn 3auamuil.

[IpenomaBanme Kypca B OCHOBHOM JOJDKHO TPOBOAMTHCS C MCIIOJIB30BAaHMEM aKTHBHBIX METO/IOB
obyuyenusa. Kypc «B mupe kietok u TkaHei» BiirodaeT 14 mabGopaTopHbIX paboT 2 CeMHHAPCKHUX
3aHATUS. 3HAUWTENbHAs pPOJIb Ha 3aHATHAX OTBEJICHA HAa IOCTAHOBKY M pa3pelieHHe MPOOIEMHBIX
BONPOCOB. B pamkax Kypca MOKeT POBOAUTHCS YPOK-pa3MblIlIeHHE. Pa3BUTh y yyaluxcs yMeHue pa-
00TaTh B KOJUICKTHBE TOMOKET BBHITIOJTHEHHE paOOTHI B TPYIIIE U B TIapax.

Dopmol yuema 3HanuiL:

- OTBETHI yUYaIIUXCs Ha MPOOIIEMHBIE BOITPOCHI TI0 XO/1Y 3aHSTHS;
- BBIBOJIbI JTAOOPATOPHBIX padoT;
- CaMOCTOSITENIbHBIE MHHU-TIPOSKTHI YIAIITHXCSI.



1. TIJIAHUPYEMBIE PE3YJIBTATHI OCBOEHUA KYPCA BHEYPOUHOM JEATEJLHOCTH

3aHATHS B paMKax IIporpaMMbl HampaBjJICHbI Ha 0O€CIeUeHHE JOCTHKCHHUS OO0y4YaroIUMHCS
CJIEYIOIIUX JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHbIX PE3YJIHTATOB.

JIMUHOCTHBIE PE3YJIBTATBI: ¢ chepe zparxcoanckozo éocnumanus:

- TOTOBHOCTb K COBMECTHOM TBOPYECKOW JESATENHOCTH TMPHU BBHIMIOJIHEHUU OHUOJIOTMYECKUX
JKCIEPUMEHTOB;

- CITIOCOOHOCTH OMPEENIATh COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIICHUIO K SBJICHHUSIM COBPEMECHHOM KH3HU H
OOBACHATH €€;

- TOTOBHOCTh K COTPYJIHHYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHUSI YUCOHBIX, IO3HABATEIHHBIX H
UCCIIEIOBATENLCKUX 3a7ad, YBAKUTEIBHOMY OTHOILIEHHS K MHEHHMIO ONIOHEHTOB NpU O0OCYKIECHUHU
CIIOPHBIX BOIMPOCOB OMOJOTUYECKOTO COACPIKAHNS,

6 chepe nampuomuuecKo2o 60CRUMAHUA:

-IICHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIUIO U MaMSITHUKaM TPHUPOABI, JoCcTH)eHusM Poccuu B
HayKe;

- CIOCOOHOCTHh OILICHMBATh BKJIAJI POCCHHCKMX YYEHBIX B CTAHOBJCHHUE U pa3BUTHE OHOJIOTHH,
MOHMMAaHUE 3HAYEHUS OUOJIOTMH B MO3HAHUM 3aKOHOB MPHUPOJBI, B JKU3HH YEJIOBEKA U COBPEMEHHOTO
obmiecTBa; B cepe TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

- CHOCOOHOCTH OIICHMBATh CHUTYalldI0 W MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPHUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHME JTMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETro;

6 cghepe Icmemuuecko2o0 60CRUMAHUA:

- IOHUMAHKUE SMOLMOHAIBHOTO BO3JEHCTBUS JKUBOM IPUPOBI U €€ EHHOCTD;

B chepe GU3NIEeCKOTO BOCITUTAHHUS:

- IOHUMAaHKe IEHHOCTH 3/I0POBOT0 1 0e30macHoro o0pas3a >KU3HHU;

- OCO3HAHUE TOCJIECICTBUI U HENPUATHE BPEAHBIX MPHUBBIUEK (YHMOTpEOJICHHE aJIKOTO0JIsI, HAPKOTUKOB,
KypeHHs);

6 cghepe mpy0oe6ozo éocnumanus:

- TOTOBHOCTh K aKTHUBHOH JAEATETbHOCTH OHOJOTHYECKOW W HKOJOTMUYECKON HampaBlIeHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHITH TAKYIO JICSITEIBHOCTD;

- WHTEpeC K MPaKTHIECKOMY U3YUEHHIO PO eccHii, CBSI3aHHBIX ¢ OMOTIOTHENH;

- TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

6 cghepe IKONI02UUECKO20 BOCRUMAHUA:

- DKOJIOTHYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPHUPOJEC KaK MCTOUYHUKY JKU3HU Ha 3eMJie, OCHOBE €€
CYILIECTBOBAHMS;

- TIOBBIIICHUE YPOBHS JKOJIOTHUYECKOW KYJIbTYpPHI: IPUOOPETEHHE OMbITa MJIAHUPOBAHUS TOCTYNKOB
OLICHKU UX BO3MOXHBIX MTOCIIEICTBUM JIJIs1 OKPYKAIOIIEH Cpebl;

- CIOCOOHOCTH HCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYCHUU OWOJIOTMH 3HAHHWS W YMEHUS TpHU
pelieHuu TpoOJieM, CBS3aHHBIX C PAIMOHATBHBIM IPHUPOAOIOIB30BaHUEM (COONIOICHHE TPaBUII
TOBEJICHUS B TIPUPOJE, HAMPABICHHBIX HA COXpPAaHEHHWE PaBHOBECHUS B IKOCHUCTEMAaxX, OXpaHy BHUJIOB,
IKOCHUCTeM, OMoCchephl);

- AKTMBHOE HEINpUATHE JEUCTBUM, NPUHOCSIIIMX BpE OKPYKAIOIIEW MNPUPOIHON cpele, yMEHue
MIPOTHO3UPOBATh HEONArOMPHATHBIE AKOJOTMUYECKHE TMOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUNA H
MpeA0TBpaIIaTh UX;

6 cihepe nayunozo noznanus:

- IOHUMaHHEe crienuPrKA OMOJIOTUM KaK HAyKH, OCO3HAHHE €€ POJU B (OPMHUPOBAHUH PAIlMOHAIBHOTO
HAyYHOTO MBIIUIEHUS, CO3/IaHHe IIEIOCTHOTO MPEACTABICHUS 00 OKPYXAIOIIeM MHpE KaK O €IMHCTBE
MPUPOJIBI, YETIOBEKa W OOIIECTBA, B IMO3HAHWUW MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpodiieM
COXpaHEHUs MIPUPOTHOTO PABHOBECHS;

- yOeXJIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH I COBPEMEHHON IMBIJIM3AIMU: OOECredyeHue HOBOTO
YPOBHSI DPAa3BUTHS MEIUIIMHBI, CO3JaHHE TEPCIEKTUBHBIX OWOTEXHOJOTUH, CIOCOOHBIX pelIaTh
pecypcHble MpoOJieMbl pa3BUTHS YEOBEUECTBA; MOMCK IyTeH BBIXOJA M3 TJI00ANbHBIX SKOJIOTHUYECKHX
npobiieM W o0ecredeHue Tepexoja K YCTOMYMBOMY pAa3BUTHIO, PANMOHAILHOMY HCIOJIL30BaHUIO



MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

- 3aMHTEPECOBAHHOCTh B TMOJYYCHUHM OMOJOTHYECKUX 3HAHWN B IENSIX MOBBIIICHUS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAyYHONH TPAMOTHOCTH KaK COCTaBHOWM dYacTH (PYHKIIMOHAIBHOW TIPaMOTHOCTH
oOyuatomuxcsi, GopMUpyeMOi Py U3YICHUU OMOJIOTHH;

- MOHMMaHUE CYIIHOCTH METOJOB IO3HAHHUSA, HUCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTh
WCIIOJIb30BaTh MOJydaeMble 3HAHUS I aHalu3a W OOBSCHEHUS SBJICHUW OKpPYXAIOUIEro MHUpa M
MIPOUCXOJSIINX B HEM H3MEHEHHil; yMEHHE JielaTb OOOCHOBAaHHBIC 3aKIIOYEHMsS] HAa OCHOBE HAyUYHBIX
(haKTOB ¥ MMCIOIIMXCS JTAHHBIX C IEIIBI0 MMOJIYICHUS JOCTOBEPHBIX BHIBOJIOB;

- CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHMS Ul pelleHus HpodiieM B
peabHBIX KU3HEHHBIX CUTYaIIHSIX;

- OCO3HAaHHE IICHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH IPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIC;

- TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUI0 U CamMOOOpa3OBaHUIO, K aKTHUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUU 10 OMOJIOTHH B COOTBETCTBUU C )KHU3HCHHBIMHU TTOTPEOHOCTSIMH.

METAIIPEJAMETHBIE PE3YJIBTATDBI: ¢ cgepe o6radenun ynusepcanvnvimu yueoHvimu
NnO3HABAMENbHBIMU OCUCMGUAMU:

0azoevle nozuuecKkue oelicmeus:

- CaMOCTOSITEIFHO (DOPMYJIMPOBATH U aKTYAJIM3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

- HUCIONB30BaTh TNPU OCBOCHUHM 3HAHMM MpPHUEMbl JIOTHYECKOrO MBINUICHHUS (aHalu3a, CHHTE3a,
CpaBHEHHUS, KJIacCU(pUKAUK, 0000IIEHUs), PACKPBIBATh CMBICII OMOJIOTHYECKUX TMOHITHHA (BBLACISATH WX
XapaKTepHble MPU3HAKHU, YCTAHABIMBATH CBSI3U C IPYTUMHU MOHSATHUSIMHU );

- OINpEAeNsITh UEIH ACATEIBHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HMX JIOCTUKEHUS, COOTHOCUTH
PE3yNbTaThl JEATEILHOCTH C TOCTABICHHBIMU LIEIISIMH;

- ACIIOJIb30BaTh OMOJIOTUYECKHE MOHSATHS ISl OOBSICHEHHSI (DAKTOB M SIBIICHUH JKUBOUN TIPUPO/IBI;

-CTPOUTH JIOTUYECKUE pacCyXkIeHus (MHIYyKTUBHBIC, JE€AYKTUBHbIE, IO AaHAJIOTHUH), BBISABIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMS] B PACCMATPUBACMBIX SBICHUSAX, (DOPMYIHPOBATh BBIBOJBI H
3aKJIIOYEHUS;

- IPUMEHSITh CXEMHO-MOJIETILHBIE CPEJICTBA JJIS MPEICTABIICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B
M3y4aeMbIX OMOJIOTUYECKUX 00BEKTaxX, a TAaKkKe MPOTUBOPEUUN PA3HOTO POJIa, BBISIBICHHBIX B PAa3IUYHbBIX
WH(POPMAITMOHHBIX UCTOYHHUKAX;

0a3zoevie ucciedosamenvckue 0elicmeus:

- BJIQJICTh HaBBIKAMHU y4e€OHO-UCCIIeIOBATEIHCKON M MPOSKTHOMN NIEATEIbHOCTH, HABBIKAMU Pa3pEIICHUS
npoOyiieM; CrmocOOHOCThIO W TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHMS;

- MCMOJIb30BaTh PAa3JIMYHbIC BHUJIBI ACATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETALHH,
npeoOpa3oBaHUI0 U TMPUMEHEHHUIO B YUE€OHBIX CHTYyallUsiX, B TOM YHCII€ MPU CO3JaHUH y4EOHBIX U
COLIMAJIBHBIX MIPOEKTOB;

- (hopMUPOBaTh HAYYHBIA THI MBIIIUICHUS], BIAJETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBHIMU TTOHITHUSIMU
1 METO/IAMH;

- CTaBUTh M (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00Pa30BATEIBHOMN NESITEIBHOCTA M KU3HEHHBIX
CUTYaIUsX;

paboma c unghopmayuei:

- OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HH(popmanuu (TekcTe ydeOHOro mocoOus, HAaydHO-
MONYJISIPHOM JTUTEepaType, OMOTOTHYECKUX CIIOBAPSAX M CIIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax JTaHHBIX, B
WuTepHere), aHanmuM3upoBaTh MHPOPMAIMIO PA3IUYHBIX BUIOB M (OPM MPEICTABICHUS, KPUTUUYECCKH
OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTH;

- (OopMyIHpOBaTh 3aMpPOCHl U MPUMEHITH PA3TMYHBIE METOIBI MPU MOUCKE U 0TOOpE OMOIOTUYECKOM
nH(popManry, He0OXOAUMOM /1JIsl BBIMOIHEHNS YUeOHBIX 3a7a4;

- CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (OpPMY MpEICTaBICHUS OHOJIOTHYECKOW HH(POpMAIUN
(cxembl, rpaduKH, TUArpamMMbl, TAOIHUIIbI, PUCYHKH H JI.);

- HCIIONIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEJICTBA MpH paboTe ¢ OMOIOTHYECKON HH(pOpMAaIUei:
MIPUMEHATh XUMHUUYECKHE, (PU3NUECKre U MaTEMaTHIECKHUE 3HAKU W CHMBOJIBI, (OpMYIIBI, aOOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

6 cghepe 061a0enus yHueepcanbHbIMU KOMMYHUKAMUBHBIMU 0CliCHEUAMU:

obwenue:

- OCYUIECTBIIATh KOMMYHHMKAIlMM BO BceX cdepax >KHW3HMU; aKTUBHO Yy4YyaCTBOBAaThb B JIHAJIOTe WIIU
JTUCKYCCUU TIO CYIIECTBY OOCYKTaeMoW TeMbl (yMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHUS



OTHOCHUTEIILHO BBINIOJIHEHUS MpeAaraeéMoi 3a1adu, YYUThIBaTh UHTEPECH M COTVIACOBAHHOCTH MO3HIIMIA
JIPYTUX YYACTHUKOB JIMAJIOTA WU TUCKYCCHH);

- pa3BepHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAaHHEM S3BIKOBBIX CPE/CTB;
COBMECTHAs JeSTEIIbHOCTD:

- BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JACHCTBHI C y4ETOM OOIIMX UHTEPECOB, U BOZMOXKHOCTEH
Ka)KJIOTO WICHA KOJJICKTUBA;

- IPUHUMATH €U COBMECTHOH NEeSATEIbHOCTH, OPraHU30BBIBATh U KOOPJIMHUPOBATH JCUCTBUA IO €€
JOCTH)KCHMIO: COCTaBIATh IUIAH JECUCTBUM, pacHpeneiiTb PO € YYETOM MHEHUH YYacCTHUKOB,
00CYyXXIaTh pe3y/bTaThl COBMECTHON pabOThI;

- TIpeyIaraTh HOBBIE MMPOEKTHI, OIICHUBATh HJICU C TIO3UIIMH HOBU3HBI, OPUTHHAILHOCTH, TTPAKTHYECKON
3HAYUMOCTH;

- OCYIIECTBJIATh MO3UTHUBHOE CTPATETUYECKOE TIOBEICHUE B PA3IUYHBIX CHUTYAIUSIX, IMPOSBISTH
TBOPUYECTBO U BOOOpaskeHUe, ObITh MHUIIMATUBHBIM;

6 cghepe 061a0eHUsA YHUGEPCATLHBIMU PeZYIAMUGHBIMU OCUCMEUAMU:

CAMOOp2aHU3aYUsL:

- UCTOJB30BaTh OWMOJIOTMYECKWE 3HAHWS JUIS BBISBICHHS MPOOJIEM M WX PEIICHUS B JKU3HCHHBIX U
y4eOHBIX CUTYaIHIX;

- BBIOMpaATh HA OCHOBE OMOJIOTMYECKHUX 3HAHWI IIEJICBBIC M CMBICIIOBBIC YCTAHOBKU B CBOHMX JICHCTBUSX
Y TIOCTYTIKAaX 10 OTHOIIECHUIO K KUBOU MPUPOE, CBOEMY 3[J0POBBIO U 3I0POBBIO0 OKPYKAIOIIHX;

- pacmupsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHH;, [ JelIaTh OCO3HAHHBIN
BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

CAMOKOHMPOTb:

- JlaBaTh OIICHKY HOBBIM CHUTYAaIllsIM, BHOCUTbh KOPPEKTUBBI B JESATEIbHOCTD, OLEHUBATH COOTBETCTBUE
PE3YIIbTATOB HEIISM;

- IPUHUMATh MOTHBBI U QPTYMEHTHI IPYTHX MIPU aHAIHU3E PE3YJIbTaTOB JIEATEIbHOCTH;

IMOYUOHATILHBLU UHMELLIEKM, NPEeONONaA2aAOUUL CHOPMUPOBAHHOCTb!

- CaMOperyJIupOBaHUs, BKIIOYAIONIETO CAMOKOHTPOIIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHHUE, CTIOCOOHOCTH aJaNTHPOBATHCS K YMOIMOHAIBHBIM H3MEHCHHSIM U TTPOSIBIISATH THOKOCTH;

- BHYTPEHHEH MOTHBAILIUU, BKIIOYAIOMICH CTpeMJIEHHE K JOCTHD)KEHHIO LEIH U YCIeXy, ONTUMHU3M,
WHUITUATHBHOCTh, YMEHUE JICHCTBOBATH, HCXOJIS U3 CBOMX BO3MOXKHOCTEH;

npuHsmue ceos u Opyeux:

- IPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U JIOCTOWHCTBA;

- IPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

INPEJIMETHBIE PE3YJIBTATDI:

- YMEHHuE BJaJeTh CUCTEMOW OHOJOTMYECKHX 3HAHMM, KOTOpas BKJIIOYAET OCHOBOIOJArarollue
OuoJIOTNYeCKHEe TepPMHUHBI M TMOHATUS (KU3Hb, KIETKAa, TKaHb, OpraH, OPraHU3M, BH[, MOIYJALUS,
OnocuHTe3 O€eKa, HacIeACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE U JP.);

- BIIQJICHUE CHCTeMOW 3HAHHMH OO0 OCHOBHBIX METOJIaX HAyYHOIO IIO3HAHMS, MCIIOJIb3YEMbIX B
OMOJIOTMYECKUX MCCIIEI0BAaHUSAX JKUBBIX OOBEKTOB M IKOCHCTEM (ONMHMCaHHE, U3MEPEHHE, NMPOBEICHHE
HaOmroAeHNH ); cnoco0aMy BBISIBICHUS M OLIEHKH aHTPOIIOT€HHBIX N3MEHEHUH B IPUPOJIE;

- YMEHHME YCTAaHaBIMBAaThb B3aWMOCBSI3M MEXAY CTPOCHHEM M (YHKIMSIMM: KIETOK pa3HbIX TKaHEl;
OpraHaMM M CHCTEMAMH OPIaHOB Y PACTEHM; 3TalaMy KJIETOYHOI'O LMKJIA M >KM3HEHHBIX IMKJIOB
OpPraHU3MOB; T€HOTUIIOM U (DEHOTHUIIOM;

- YMEHHUE pelIaTh MOMCKOBBIE OMOIOTHYECKUE 33/1a4H; BBISBIATH IPUUYMHHOCIEICTBEHHBIE CBSI3H MEXIY
UCCIIETyeMbIMU OMOJOTHYECKUMH O0BEKTaMH, MPOIECCAMU U SIBICHUSMU; JI€JaTh BBIBOJBI M MPOTHO3bI
Ha OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

- YMEHHE BBIABUTATh THIIOTE3bI, IPOBEPATh UX IKCIIEPUMEHTAIBHBIMU CPEJICTBAMU, POPMYIUPYS LENb
UCCIIEIOBaHMs; aHAJIM3UPOBATH [TOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOBL;

- YMEHHE OLIEHHWBATh 3TUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEI0OBaHUI B 001acTh OMOTEXHOJIOTHH U
TeHETHYECKUX TEXHOJIOTHH (HampaBlIeHHOE U3MEHEHNE T'€HOMA M CO3/1aHue TPAHCTEHHBIX OPTaHU3MOB);

- yMEHHME MOTHUBHMpOBATh CBOM BBIOOp Oynymiell mnpodecCHOHATbHOW AESITeNbHOCTH B 00JacTH
OMOJIOTUHU, MEIUIUHBI, OMOTEXHOJOIHH, CEIbCKOI0 XO3SAHCTBA; YIrIIyOIsTh MO3HABATENbHBIM HHTEpEC,
HaIpaBJIEHHBIN Ha OCO3HAHHBIA BBEIOOP COOTBETCTBYIOIIEH Mpodeccun U MPOAOIKEHNE OHOTOTUIECKOTO
00pa3oBaHMsl B OpPraHU3AIMIX CPeIHEro MpoeCCHOHATBFHOIO M BBICHIETO0 00pazoBaHHs. Pe3ynbTaThbl
OCBOCHMS Kypca BHEYPOUHOU JIEATEIbHOCTH.



2.COJEP)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTH C YKASAHUEM ®OPM OPTAHU3AITAY U BUJIOB JEATEJIbHOCTH.

Ne HaumeHoBaHue pa3/ie/ioB U TeM Conep:xanue Kypca Koa-Bo XapakTepucTuKa ®opmbl opranusannu | OCHOBHbIE
4acoB OCHOBHBIX BH/10B JeATeJIbHOCTH HalpaBJICHUs
Aymuro | Heaynm AeATeJbHOCTH y4aummxcs BOCIIUTATEILHOM
PHbIC | TOpHbIC AeSATEILHOCTH
Paznen |. «O0mas nuronorus» (0nosorus Kierkn) -204
1 Tema 1. BBenenue B 0H0JI0TUI0 Hcnons3zoBaHue 1 - YMeTh BBIACTATH 00IIre -rpyIIOBas I'paxxnanckoe
KJIeTKH YBETHYUTEINBHBIX CYIIIECTBEHHBIE TIPU3HAKA -paboTa B mapax BOCTIHTaHUE;
puOOPOB MpU CTPOCHHS KIIETKH. -MHIUBUyaJIbHAS JlyxoBHO-
1. 3agaun cOBpeMEHHOM IIUTOIOTHH. W3YYCHUU 00BEKTOB OOBSCHITH OCHOBHBIC OcyIecTBIsIOTCS B HPaBCTBEHHOE
Krnerounast Teopusi — 0CHOBHOM 3aKOH >KUBOU IPUPOABL. TOJI0KECHUS KJIIETOUYHOM YCTHOM, MUCbMEHHOH, BOCIIMTAHUE;
CTPOCHUS KUBBIX OPTaHU3MOB YBenuuuTenbHbIe teopuu T. [lIBanHa, M. ¢dopmax. K Hum duznueckoe
NpUOOPEI: TYIBI IIneinena. OTHOCSATCS: BOCIIUTaHUE,
py4Hasi, ITaTHBHAS, YmMmenue paboTats ¢ WHWBHTY AITbHBIN, thopmupoBaHue
MuKpockortl. P. T'yk, A. 1ab0paTOPHBIM CPYIIIOBOH U KYJIBTYpbI
BaH JleBeHryk. 3acmyra 000pyZOBaHHEM, (poHTaNBHBIN OITPOC € 3JI0POBBS U
OTEUYECTBEHHBIX YBENNIUTEITHHBIMU WCTIONIb30BaHUEM HMOIMOHATHFHOTO
OHMOJIOTOB B 3aITUTE npubopamu. CpaBHHBATH KOHTPOJIBHBIX BOTIPOCOB U | OJIAronoIydus;
OCHOBHBIX IOJIOKEHUN YBEJIUYECHUE IYIIBI U 3a7laHui, COIepKaILIUXCS DKOJIOTUYECKOE
KJICTOYHON TEOPUH. mukpockona. Co0Jro1aTh B yueOHO-METOJIMYCCKUX | BOCIIUTAHUE.
IIpaBmUIia paboOTHI B MOCOOMSIX U Lennoctn
KaOUHETE. OUITAKTUYECKUX HAy4YHOI'0
MaTepHaiax, TBOpUEeCKUe | MMO3HAHUS
Y TIpaKTHUYeCKue paboThl,
WCCIIeIOBAHMUS,
> 0 1 v g COOOIICHWSI, POCKTHI. o
M MpaBuJIa paboThl B Heii saboparopuun 00opyIOBaHHEM | BOTICEI, TIPOCKTHBIY, Q)opanOBa;IHe
60 )IOBaHI/I’GM YBGHI/IT-II/ITCJIBHBH,VII/I pemTe o eTherTY KYJIBTYPBI
1.060pynoBanme GHONOrHIECKOH ?)66[;});I/ITL 3Ha‘lI/I.MOCTL npubopamu. CpaBHUBATh pabor yuernia, 4 Taicie 310pOBbS U
naboparopun OMOJIOTHYECKHUX 3HAHHUH YBEJ'II/IT-IGHI/Ié JIynsl U OieHiie aToRTRR. 3MO
. (hopM U HarpaBIIeHUI ero [MOHAIEHOTO
B IIOBCETHEBHOU XKU3HU MUKpockorna. ITomydats yue6HOil 1 TBOpUECKOil OaromnosyJus;
YelIoBeKa. 3HATh BHUJIBI HaBBIKU paOOTHI C AKTMBHOCTH: yUacTHe B Tpynosoe
nabopaTopHOro MHUKPOCKOIIOM TIPH HCCITEIOBAHMAX BOCTIMTaHUE;
000pyIOBaAHUS IS U3YYEHUU TOTOBBIX KOHKYpCax, ennocTtu
BEITIOJTHEHHS MUKPOIIPENapaToB. KOH(EPEHIHsX. Hay4YHOTO
1mabopaTOPHBIX padboT CobmoaTh paBuIIa TTO3HAHUS

10 OUOJIOrHH

paboTHI ¢ TabopaTOPHEIM
obopymoBaHUEM




Tema 3. Memoowt uzyuenus
HCUBLIX OP2AHUIMO8.
Yeenuuumenvnwvie npuoopu

1. JIa6opaTopHas padora Ne 1

«Y CTpOWCTBO MUKPOCKOTIA U TIPaBHiIa
PpaboThI C HUMY.

2. MeTojipl n3y4eHus: OMOIOTUIECKUX
00BEKTOB

3. MeTopl IPUTOTOBIICHUS M U3YyYCHUS
MIPETIapaToB «OKUBas KIETKa» U
«(pukcupoBaHHEII TpenapaT»
JladopaTtopHasi pa6ora Ne 2
«ITpurorosiieHne npenapara KjIeTOK
COYHOM YETTyH JTYKOBHUIIBI JTYKa»

4. JladopaTopHas padora Ne 3
«[1ma3monu3 U Nenna3mMoin3 B KIeTKax
pacTeHui».

YcTpoicTBo
MHKPOCKOIIA.

MeTtonbl uzyueHus
JKMBBIX OOBEKTOB.
Haomonenne —
OITCAaHUE
OMOJIOTUYECKOI0
00BEKTa WIIH TIPOIIecca,;
CpaBHeHHe —
HEOO0XOIMMO JIJISl TOTO,
4TOOBI HANTH
3aKOHOMEPHOCTH — TO,
YTO ABJISIETCS. OOIIUM
JUISL pa3HBIX SIBJICHUM;
IJKCIepUMEeHT —
CO3/IAI0TCA YCIOBUS
COOTBETCTBYIOIIHE
HaOII0JaeMBIM, TIPU
9TOM BEISCHSIOTCS
CBOMCTBaA
OMOJIOTHYECKUX
00BEKTOB;
¢buKcupyrorcs
KayeCTBEHHBIE U
KOJINYECTBEHHEIE
XapaKTEPUCTHUKHU.
Crioco0bI
MIPUTOTOBJICHUS
BPEMEHHBIX
MHUKpPOIIPENapaToB.
Meroa okpacku
MpenapaToB s
MHUKPOCKOITUPOBAHUS
[Irazmonu3 — 3To
OTJIEJICHHE TIPOTOILIACTA
(>xrBOE COmEPIKIMOE
PaCTHTEIHHON KIECTKH)
OT KJIETOYHOH CTEKH
pacTUTENIbHOU KJIETKU
BCJIC/ICTBUE TIOTEPHU
BOJIBL.

CpaBHHBATh METOJIBI
MPUTOTOBJICHUS
MIPEapaToB «OKNUBAs
KIIETKa» U
«(UKCHPOBAHHBII
npenapar . Ha3biBath
NPUYUHY OHIDKEHUE
BOJIHOTO MOTECHIHANA
pacTBopa, B KOTOPOM
HaXOJISITCS KJIETKH JIyKa
YMenne padboTaTh C
71abopaTopHBIM
000pyIOBaHUEM.
CpaBHHBaTH yBEINYCHHE
JIyIIbl ¥ MUKPOCKOIIA.
[onmy4ats HaBBIKK pabOTHI
C MHKPOCKOIIOM IIPH
M3y4EeHUH TOTOBBIX
MUKpPOTIPENapaToB.
CobmoaTh mpaBmIIa
paboTsI B KaOWHETeE,
oOparieHus ¢
nabopaTopHbIM
o0opynoBaHHEM

-rpynInoBast

-paboTa B mapax
-MHAUBUYaJIbHAs
OcymiecTBusOTCS B
YCTHOM, TECTOBOM,
MPaKTUIEeCKOH hopmax.
K HuM oTHOCATCA:
WHUBUAYaIbHbIIH,
IPYIIIOBOW U
(hbpOHTATBHEIH OITPOC €
HCIIOJIb30BaHUEM
KOHTPOJIBHBIX BOIIPOCOB H
3a7laHui, COIepKaILIUXCS
B y4eOHO-METOIUIECKUX
MOCOOMSIX U
JIUIaKTUIECKUX
MaTepHaiax,
JUIAKTUYECKUE TECTHI,
MPaKTUYeCKUe padoThI,
HCCIIeI0BaHN,
COOOLICHUS, TPOCKTHI.
Jrto cobpaHue
MPOEKTHBIX,
HCCIIEI0BATEIbCKUX
paboT ydeHuKa, ONrucaHue
($hopM U HarpaBIICHUH ero
y4eOHOI U TBOPYECKOMH
aKTHUBHOCTHU: Y4acTHE B
UCCIIEIOBAHUSX
KOHKYpCax,
KOH(DEPEHIIUSX.

JlyxoBHO-
HPaBCTBCHHOE
BOCTIMTaHUE;

DcTeTudeckoe
BOCIIMTaHUE;
®dusnyeckoe
BOCTIMTaHUE,
hopmMupoBaHme
KYJIBTYPHI
3I0POBBS U
SMOIMOHAITEHOTO
Onaromnouryymus;
Ilennoctu
Hay4JHOTO
MO3HAHUS




Tema 4. Oouguit nian cmpoenus OcobenHoctu HaspiBats 0011me UHIUBUYaJIbHbII, dusnueckoe
KNEMOK HCUBHIX OP2AHUZMOE OpraHH3MOB PasHbIX MIPU3HAKHU (CBOWCTBA) TPYIIIOBOM n BOCIIUTAHUE,
1 TTDOKADHOTEL I 5VKADHOTEL IIaPCTB KUBOU MPHUPOIIBI JKHBOTO OpraHU3Ma, (hpOHTATBHEIH OIpPOC € dhopMupoBaHue
2.yp P VK P CTpyKTypHBIE YacTH TIPOBOJIUTE CPaBHEHHUE HCIOJb30BaHUEM KYJIBTYpPBI
MGM}%P;i?bCIa;ZTﬁ:fgzKTep CTpOCHHA KJISTKU: MeMOpaHa, PaznuyaTh OCHOBHEIC YacTH KOHTpOJvlLHLIX BOIIPOCOB U | 370POBBS U
3. MeMOpaHHbIC OPraHOMIs! KICTKH SIIPO, LUTOTIIIa3Ma C kietku. CpaBHUBATH 3aIaHui, COIEPIKAIUXCS | SMOIMOHAILHOTO

OpraHOWIaMH U 0COOEHHOCTH KJICTOK B yueOHO-METOANYECKUX | OJIaromoIydus;
Z?I;;):;I:;glpg)g;igz%raﬂonam CICTKE BKJIIOUCHHSIMU. pacTeHui ¥ )KHBOTHBIX IMOCOOUSX U DKOJOrHIeCcKOe
CTpocHHe 1 (yHKIH OTnuyuTeIbHbIC Brigenars 1 Ha3bIBaTh IUAAKTHYSCKUX BOCIIUTAHUE.
5. SLP0 2yKapHOTHYCCKOF KICTKH 1 0COOCHHOCTH UX TIPU3HAKHU CTPOCHUS MaTrepHuaax, LlennocTu
HYKJICOH TTPOKAPHOT. CTpoeHUs U (HYyHKITIH opraHounoB. PazmnyaTs JIHJTAKTHYCCKUE TCCTHI, Hay4JHOTO
6. JaGopatopnas padora No 4 MemOpaHHBIE 1 OpraHOUBI KICTKU Ha TBOPYECKUE PabOTHI, IMO3HAHMS
«CTPOCHHE PaCTHTEIHHOM KICTKED HEMEeMOpaHHbIE pPHUCYHKE yueOHHUKa. HCCIIEIOBAHMUA,
7. JlaGopatopnast padora Ne 5 OpTaHOUIBI KIIETOK. OOBACHATH QYHKITUH COOOTICHHSI. OHI/IC?B.HE/IG
«OCOBEHHOCTH CTPOCHHS KIICTOK OTETBHBIX OPraHOUIOB B ¢dhopm I/IvHaHpaBJ'IeHI/II/I Uero
3yKAPHOT W IPOKAPHOT. CXOMCTBO H )KI/ISHCI[GSITGHE,HOCTI/I 5 yueOHON ¥ TBOPUYECKOM

pacTUTENHHON M )KUBOTHOM | aKTHMBHOCTH: YYacCTHE B

PASITHHI KJICTOK. KOHKYypCax.
Tema 5. Aoepuvtit annapam u Knetounsrit XapakTepu3oBaTh -TpyInIoBas I'paxxnanckoe
PenpooyKyus Kiemox (>KU3HEHHBII) IIHUKJI — 3HAYCHHUE PA3MHOXKCHUS -paboTa B mapax BOCIIMTaHUE;

3TO EPUOJ kiretkn. Onpenensith -MHIUBUAyaTbHAS DcTeTHYecKoe
1. YKM3HEHHBIN MK KIETKH. CYIIECTBOBAHMSI KIIETKU IIOHATUS «MEH03» 1 Ocy1ecTBIAIOTCS B BOCIIUTAHUE;
Penpomykuus Kietok. MUTO3 — ero C MOMEHTa 00pa30BaHUs «KJICTOYHBIN ITUKI. YCTHOM, TUCbMEHHOM, dusznyeckoe
GHOJIOTMUYECKOe 3HAYCHHE. MyTEM JeTIeHUS OuUKCUPOBATH PE3YNBTATHl | TECTOBOW, MPAKTUYECKOW | BOCITUTAHHE,
2. JIaGopaTopHnas paéora Ne 6. MaTEPUHCKOU KIIETKH JI0 HaOIIOIeHUH, ¢dopmax. K Hum hopmupoBanue
«Hab6moenne (a3 MUTO3a B KJIETKaxX €€ COOCTBEHHOI0 (hopMyTUPOBAThH BHIBOJIBI. OTHOCSTCS: KYJIBTYpPBI
pacTeHHi». JIeIICHHS WU THOeNH. Paznuuatk >Tamnsl WHIWBHTY AJTbHBIN, 3I0POBBS U
3. Meiio3 — OCHOBA TeHOTHITHYCCKOM Pemmukanms [IHK — KJIETOYHOTO ITMKJIA. PYIIIOBOM U 3MOIMOHAIEHOTO
VH/IMBUTyallbHON, KOMOMHATHBHOM BaXKHEUIITNM dTall XapakTepus3oBaThb (pOHTANIBHBIN OTIPOC ¢ 0JIaromomyuus;
M3MEHYMBOCTH. BHONOrMYecKoe JKU3HH KIJIETOK. OpTraHU3MEHHBI YPOBEHB HCIMOJIb30BaHUEM DKOJIOTHYECKOe
3HAUYCHMe Meio3a. PasMHOKeHHE KIETKH OpTaHM3aIAH KUBOTO, KOHTPOJIBHBIX BOIIPOCOB M | BOCIIUTaHHUE.
4. TapcrtBo 'pu6bl. JINmaiHuKH. MyTEM JIETIEHUS] — MPOLECCHI TOJIOBOTO 3ajaHui, copepxamuxca | LlenHoctu
O6111ee 3HAKOMCTBO. 00111ee CBOMCTBO KJIETOK Ppa3MHOXEHHUS. B Y4€OHO-METOIUYCCKUX | HAYIHOTO
JlaGopartopuas pa6ora Ne 7. OJHOKJICTOYHBIX 1 [IpuBoauTs NpUMEPHI IMOCOOUAX U ITO3HAHMS
«CTpOeHHE CII0EBUIIA IBYX MHOTOKJICTOYHBIX OpPraHU3MOB, IUAAKTHYSCKUX
TIpeICTaBUTe el JINMANHIKOBY. OpTaHU3MOB. Pa3MHOKAOTIIUXCS MaTepHuaiax,

5. JlabopaTtopnas padora Ne 8.
«ITpurorosiieHre MUKpoOIIpenapara
JOPOXOKEH U U3ydeHHe eTo MoJ
MHUKPOCKOIIOM)

6. JJaGopaTopHasi padora Ne 9.
«BrvIpamuyBanue mieceHn U N3yUeHHE ee

Knerounoe nenenue y
MIPOKApPUOT — JAEJICHUE
KJIETKU HaJIBOE.
[enenue knerku y
3YKapHOT.

Murto3. a3l MuTO3A.
JKu3HEeHHBIN ITUKIT

MOJIOBBIM ITyTEM

[aBatb onpeneneHus
TepMHUHAM.

Brigensate n
XapaKTepHU30BaTh
CYLIECTBEHHbBIE PU3HAKU
CTPOEHUSA U MPOLECCOB

JNTAKTUYCCKHE TECThI,
TBOpYECKUE paboThl,
UCCIIEIOBAHNUS,
COOOIIEHUSs, TPOEKTHI.
310 cobpaHue pazIHYHBIX
TBOPYECKUX, TPOCKTHBIX,
HCCIIEIOBATEIBCKUX




10T MUKPOCKOTIOM)

7. Obo0maronuii ceMuHap

KieTka — aeMeHTapHast TeHETHIECKas 1
CTPYKTYpHO-(pYHKIIMOHATIbHAS €IMHHUIIA
JKHUBOTO.

KJICTKU: HHTEp(da3a,
MUTO3.

Paznenenue kineTouHoro
COZIEP’)KUMOTO Ha JIBE
JIOYEpHUE KIETKH.
Meiio3z — neneHue
KJIETOK, B Pe3yJIbTaTe U3
OJTHOM AUTUIOUIHON
MaTEPUHCKOU KIIETKU
00pa3yrTcs 4eThIpe
TaIUIONIHBIE JOYepHUE
kietku. [ToaroroBka
KJIETKHU K MEH03y
MIPOUCXOMHNT B
nHTepdazy:
ynsauBaercs JJHK,
HakaruBaeTcss ATD,
CHUHTE3UPYIOTCS OeIKN
BEPETCHA JCIICHMUS.
I'puOBI, X CXOACTBO €
SYKapUOTUIECKIMH
OpraHU3MaMH.
JlunraitHuky Kak
CUMOMOTHYECKHE
OpTraHu3MBbl; UX
MHOro0o0pasue u
3HAYCHHE.

KHU3HEESITEITBHOCTH
rpu0OB U JIMITAWHUKOB HA
KOHKPETHBIX IpUMepax.
CpaBHHBAThH CTPOCHHUE
rpubOB CO CTPOCHHEM
PACTCHHIA, )KUBOTHBIX U
JINIIAHAKOB, JAeIaTh
BBIBOJIbI. XapaKTeprU30BaTh
3Ha4YeHUE TPUOOB U
JWINAHHUKOB IS TIPUPOJTBI
u yenoBeka. OTMedaTh
OIMACHOCTH SITIOBUTHIX
rpuOOB U HEOOXOAUMOCTh
3HAHUS TIpaBUI cOopa
rpuOOB B MPHUPOJIE

paboT y4eHHKa, a TakKe
OTIMCAaHWE OCHOBHBIX
(hopM u HaIpaBJICHUH €ro
y4e0HOW U TBOPUECKOM
AKTHUBHOCTHU: Y4acTHE B
WCCJICIOBAHUSX
KOHKYpCax,
KOH(epeHITHsX.

Paznes I1. CpaBHuTeIbHAS (3BOJIIOMOHHAS) THCTOJIOTHS — YUeHHeE 0 TKAHAX MHOTOKJIETOYHBIX OPraHu3MoB — 14 4

Tema 6. Tkanu pacmenuit u
HCUGOMHBIX

1. TTonsarue «rkanpy. O6IICe
3HaKOMCTBO C TKaHSIMH pacTeHHH U
JKUBOTHBIX

2. [TokpoBHasI TKaHb pacTeHHUI
JlabopaTopHas paGora Ne 10.
«TypropHoe cCOCTOsIHHE KJIETOK»

3. IlpoBoasimas TKaHb pacTEHUI

4. MexaHn4ecKasl TKaHb PacTCHUH
5. OOpazoBaTenbHas TKaHb PACTCHUI
6. JJaGopaTopuas padora Ne 11.
«TKaHU PacTUTEIILHOTO OPraHUu3May

Omnpe/eneHre TKaHM.
Knaccudukarms
TKaHEH.
IIpoucxoxnenue
TKaHEW B BOJIOIUN
MHOT'OKJICTOYHBIX
JKUBOTHBIX U Pa3BUTHUE
TKaHel B mporecce
AHAUBUAYATBHOTO
pa3BUTUA OpraHHU3Ma
(onTorenese). Typrop
— HaNPsHKCHHOE
COCTOSIHME KJIETOUHOM

7

7

OmnpenensTs MOHATHE
«TKaHb». XapaKTepHU30BaTh
0COOCHHOCTH CTPOEHHS U
(YHKIMY TKaHel pacTeHHUH U
JKMBOTHBIX. YCTaHABIMBATh
B3aMMOCBSI3b CTPOCHUS

1 GYHKIUI TKaHeH.
OOBsICHATH 3HAYCHNE TKaHEH
B )KU3HH PACTCHUS U )KU3HU
JKMBOTHOTO. YCTaHABIIUBATh
B3aUMOCBSI3b CTPOCHUS
OPTaHOB U CHCTEM OpPI'aHOB.
O06061mars u
CHCTEMaTH3UPOBATh 3HAHUS
T10 TEME, JeJ1aTh BBIBOJIBI.

-TPYIIIOBas
-paboTa B mapax
-MHUBUyalIbHAS
Ocy11ecTBIAIOTCS B
YCTHOM, MUCbMEHHOH,
TECTOBOH, MPAKTHYECKON
dhopmax. K aum
OTHOCSITCSL:
WHAMBHIyaJIbHBIH,
IpyIIIOBON 1
(poHTaIBHBIN OIIpOC ¢
HCIIOJIb30BaHUEM
KOHTPOJIBHBIX BOTIPOCOB U

I'paxxnanckoe
BOCIIMTAHUE;
ITatpuornueckoe
BOCIIMTAHUE;
JlyxoBHoO-
HPaBCTBEHHOE
BOCIIMTAHUE;
ODcTeTHYeCKOe
BOCIIMTAHUE;
dusnyeckoe
BOCIIMTAaHUE,
¢dhopmupoBaHue
KYJIbTYPBI




7. DnuTenuanbHas TKaHb JKHBOTHBIX
JlabopaTopHas paGora Ne 12.
«MeToabl LIUTOIOTUYECKOr0 aHaIN3a
HOJIOCTH PTa»

8. CoennnuTenbHast TKAHDb KUBOTHBIX
9. Mbl1IeuHbIe TKAHU )KHBOTHBIX
JladopaTtopHasi pa6oTa Ne 13.
«3ydyeHne MBIIICUHON TKaHU

10. HepBHas TKkaHb

11. JIadopaTopnasi padora Ne 14.
«TKaHH! KUBOTHOTO OPraHU3May

12. Tucrorene3 U OpraHoreHe3
MO3BOHOYHBIX JKHBOTHBIX.

13. O6o6matomuii ceMuHap

TkaHb — COBOKYITHOCTb KIJIETOK,
BBITIOJTHSIOIINX OJHY (QYHKIHIO

14. UtoroBoe 3aHsATHE. 3alIUTa NPOEKTa

o6onouku. OH 3aBUCUT
OT coJiep>KaHUsI BOJBI B
KJIeTKaX. Buapl TkaHen
Y pacTeHHI: OCHOBHas,
MOKPOBHAA,
MPOBOJAILAS,
MEeXaHH9IecKasi uxX
cTpoeHue U QyHKITHH.
Bune! Tkanen y
JKUBOTHBIX:
DnurenuaibHasl,
COCIIMHUTENbHAS,
MBIIICYHAasA, HEPBHAA UX
CTpoeHue U (QyHKIIHH.
I'ucto- u opranoreses -
MpoIecC 00pa3oBaHus
KOMILIEKCA OCEBBIX
OpTaHoB.

OTBeyaTs Ha UTOTOBBIE
BOIIPOCHI TEMBI, BHITIOJIHATh
3amanus. CoOronarh mpaBuia
paboThl B KaOHHETE,
oOpalieHus ¢ 1abopaTopHbIM
000pyIOBaHUEM.

3aJlaHui, COIepKaIUXCA
B y4eOHO-METOIUIECKUX
MOCOOMSIX U
JIMTAKTUYECKUX
Marepuanax,
JUIAaKTUIECKUE TECTHI,
TBOPYECKHE PaOOTHI,
WCCIIeIOBAHNS,
COOOLICHUS, TPOCKTHI.
DT0 cobpaHue pa3IMIHBIX
TBOPYECKUX, TPOCKTHBIX,
HCCIIEIOBATEIbCKUX
pabot y4yeHuka,
OIMUCaHUE OCHOBHBIX
(hopM U HarpaBIICHUI €ro
y4eOHOI ¥ TBOPUECKOH
AKTHUBHOCTHU: YYaCTHE B
HCCIIEIOBAHUSX
KOH(EepEeHIIUSIX.

3I0POBBS U
SMOI[MOHATIEHOTO
0JTarOTOTyIHsT;
Tpynosoe
BOCITUTAHUE;
DKOJIOTHUECKOe
BOCITUTaHUE.
IlennocTn
HAy4YHOTO
TTO3HAHUS

Hroro

17

17




3.TEMATUYECKOE IINTAHUPOBAHHUE

Ne Tema 3aHATHA 2 OcHOBHBIE 3JIeMEHTBI HeneBas ycranoBKa Hcnoab3oBanue OcHoOBHBIC BU/BI DJIeKTPOHHbIE
§ COJepKAHUSA 3aHATHA o0opynoBaHus JAesITeJIbHOCTH 00y4aloInXCsl (uudposbie)
- HA BHEYPOYHOM 3aHSITUH oOpa3oBaTe/ibHbIE
5 pecypcbl
=
2
Pazgen |. O6mast uurosiorusi (0MoI0orust KJiaeTku) — 20 4.

Tema 1. Beeoenue 6 obuonozuro knemku (1 u)

1 BBoanslit uactpykrax no | 1 Hcnons3oBanue OOBsICHATH Hoyt0yk, mpoekTop, | YMETh BHIIEIATH 00IHe Bubmuoreka [JOK
TEXHUKE 0€30IMaCHOCTH YBEJTHYUTETBHBIX Ha3HAYCHHE MHKPOCKOII, py4Hasi | CyHICCTBEHHBIC TPU3HAKU https://m.edsoo.ru
3amaun COBpeMEHHOH prOOPOB TPHU YBEITHMYUTENHHBIX Y IITaTUBHAS JTyTIa. CTPOEHUS KIIETKH. [7f41¢292
uutonoru. Knerounast U3y4YeHUN 00BEKTOB npubopos. Paznuuats OOBSCHITH OCHOBHBIC
TEOPUsI — OCHOBHOM 3aKOH JKUBOU IIPUPOABL. PYYHYIO ¥ INTATUBHYIO MIOJIOKEHUS KIIETOYHOMN
CTPOCHUS KUBBIX YBenuuuTenbHbIe JIyTbl, 3HaTh BETUYUHY teopuu T. IlIBanHa, M.

OpraHU3MOB. MIPHOOPHI: JTYIIBI MOJIy4aeMOro € UX lneiinena.
py4Hasi, ITaTUBHASL, MTOMOIIBIO Ymenue paborath ¢
Mukpockot. P. I'yk, A. | yBenuueHus. m1ab0pPaTOPHBIM
BaH JIeBeHTyK. 000pyI0BaHHEM,
3aciyra YBEITUYUTEITLHBIMA
OTEYECTBEHHBIX npubopamu. CpaBHHUBATH
OMOJIOTOB B 3aIIUTE YBEJIMYEHHE JIYITbI U
OCHOBHBIX TTOJIOKCHUH MuKpockora. Cobmtonath
KJICTOYHOW TEOPHH. npaBuiia padoThl B KAOWHETE.

Tema 2. Buonozuueckas nabopamopus u npasuna padomut 6 neit (1 u).

2 TlepBHUUHBI MHCTPYKTaX | L [To3HAKOMHTBCS C OOBSCHSTH Ludposast Ymenue pabotath ¢ https://www.yak
M0 TEXHHKE Ha3zHauYCHUEM Ha3HAuYCHHE Hggggi2%§g§ na00paTOpHBIM lass.ru/p/
0e30macHOCTH n1abopaTopud, 71a00paTOPHOTO zlmbpomﬁ ATHHK 00opy10BaHHEM, biologia/10-

000pyIOBaHUEM. 060pyIOBaHMS, TeMIIepaTyphl, YBEITHYNTETHHBIMU klass/stroenie-i-
Ob6opynoBanue OOcynuTh 3HAYMMOCTh | YYEHUK J0JDKEH MHUKPOCKOIIBI, npubopamu. CpaBHHUBATD sistemy-
OnoIOrHUecKOn OMOJIOTNYECKUX 3HATH: MHKpOTperiapate! YBEJTUYEHHE JIyTbl 1 zhizneobespeche
Jaboparopuu 3HAHHUU B [IpaBuia TeXHUKH Mukpockorna. Co0o1aTh niia- kletki-
MTOBCEHEBHOM JKU3HU | 6E30MMacHOCTH B mpaBuiIa paboTsl B kKaburere, | 6844002/sushch
YyenoBeKa. 3HaTh BUAbI | OMOJIOrHYECKON oOparieHus ¢ 1adopaTopHbIM | NOSt-
J1a00PaTOPHOTO nabopaTopuH. obopymoBaHUEM kletochnoi-
000pyIOBaHUS IS yMeThb: 00pammarscs ¢ teorii-
BBITIOJTHEHHUS nabopaTopHBIM poverkhnostnyi
nabopaTopHbIX paboT | 000pyIOBaHUEM. -apparat-

Tema 3. MemooOst uzyuenus JHcueblx op2anusmos. Yeeauuumenwvtvie npuoopul (4 u).



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
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JlabopaTopHas padora IToznakommures ¢ Ha ocHoBe 3HaHuA OnTuueckuit N3ydate ycTpoiicTBO Bubmuoreka LHOK

Ne 1 YCTPOHCTBOM YCTPOWCTBA CBETOBOTO | MHKPOCKOTI, MHKPOCKOIIA ¥ COOITIOIaTh https://m.edsoo.ru

«YCTpOHCTBO OIITHYECKOTO MHKPOCKOIIA OCBOUTH | IPEIMETHBIE CT€KA, | IpaBHiIa pabOTHI ¢ /863cd3de

MHKPOCKOIIA U TPaBUIIa MHKPOCKOTIA: TEXHHUKY MOKPOBHBIC CTEKIA. | MUKpOCKomoM. [lomy4aTs

paboTHI C HUMY. UlraTus, TyOYC, MHUKPOCKOTIUPOBAHHS HaBBIKH PabOTHI C https://edusar.soiro.
OKYJISIp, OOBEKTHB U TIPATOTOBIICHUS MHKPOCKOIIOM IIPU U3YYEHHH | ry/mod/lesson/view
pEBOIBBEPHOE BPEMEHHBIX TOTOBBIX MUKponpenapaToB. | .php?id=118796&f
YCTPOWCTBO, IPU3MBI | IIpenaparoB orceview=1
Kompencop, http://school-
(oxycHpoBOYHBII collection.edu.ru/ca
MCXaHHU3M, talog/res/37b10a47-
HPEIMETHBIH CTOJIHK %&:‘W
32)KHMBI,CHCTEMA /
OCBEILICHUS

Meroas! n3y4eHHUsI Meronb! u3y4eHus N3yuenue 0OCHOBHBIX Hoyt0Oyk, npoektop, | OOBACHATH Ha3HAUCHHE Bubmuoreka LJOK

OMOJIOTHYECKHX 00HEKTOB JKHMBBIX 00BEKTOB. METOJIOB, KOMIUTEKT repbapreB | METOIOB UCCIICAOBAHUS B https://m.edso00.ru
Hab6nonenue — MIPUMEHSEMBIX B JIEMOHCTPAIIMOHHBIHN, | OMOIOTHH. /863cd65e
OnHcaHue ouonorum, IUPPOBOHN TATUMK XapakTepru3oBaTh U
OHMOJIOTUYECKOTO 3HaKOMCTBO C TeMIepaTypsl CpaBHMBATh METObI MeKay | https://resh.edu.ru
o0beKkTa WiIn npudopamu u co0oii. [subject/lesson/78
nporecca; HHCTPYMEHTaMH, [TpuBOIUTH IPUMEDHI: 43/start/311167/
CpaBHenune — KOTOpBIC NPaKTHYECKOTO PUMEHEHHUS
HEOOXOMMO TS TOTO, | UCTIOIB3YIOTCS TIPH METO/IOB M3YUCHHUS https://edusar.soir
4TOOBI HAUTH OHMOJIOTHYECKUX OMOJIOTHYECKUX 0OBEKTOB 0.ru/mod/resource
3aKOHOMEPHOCTH — HCCIICIOBAHUSX, /view.php?id=118

TO, UTO SIBJISICTCSI
00IINM TS pa3HBIX
SIBJICHU;
JKCNepUMeHT —
CO3/1af0TCS YCIIOBHS,
COOTBETCTBYIOIIHUE
Ha0JI01aeMbIM, TIPH
3TOM BBIICHSFOTCS
CBOMCTBa
OHOIOTHYECKUX
00BEKTOB;
¢ukcupyroTes
KaueCTBEHHBIE U
KOJTMICCTBCHHBIC
XapaKTePUCTHUKH.

MPaBUJIA TIO0 TEXHUKE
0€30I1aCHOCTH B
OHOJIOTHYECKOM
kabunere. PactupuTs
MpeCTaBICHUE
yUaIIuXCs O METOIaX
HU3yYEHHS TIPUPOJIBI.

795

MCTO,I[I:I IMPUTOTOBJICHUS

Crioco0sbl

I/I3yqu1/Ie OCHOBHBIX

MPCAMCTHBIC CTCKA,

CpaBHI/IBaTL MCETOJBI

https://www.yaklas
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https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454

U M3y4YEHUs [IPEnapaToB [PUTOTOBJIEHHSI METOJI0B MOKPOBHBIE CTEKJIA, | IPUTOTOBIECHUS Hpemapatos | S.ru/p/biologia/s-
«OKUBAsI KIETKa» U BPEMEHHBIX MIPUTOTOBJICHUS penapoBaibHas (GKHBasi KJIETKa» U klass/chto-izuchaet-
«(UKCUPOBAHHBIN MHKPOIPENapaToB. [IpPenapaToB «KUBas uria, NMHLET, «(uKcupoBaHHBIN biologiia- .
mpernapar Meton okpacku KJIETKa» U IIUIIETKA, PACTBOP npenapar» . Y MeHue 13701/issledovanie-
JlaGopaTopHasi padora MpenapaToB s «(uxcupoBaHHBII rnoja, paboTaTh ¢ JT1abOopaTOPHBIM %teln o
No 2 MHUKPOCKOITUPOBAHUS. | IIperapaTy JUCTUIIMPOBaHHAsE | 000pyIOBaHUEM. mﬁz
«[Ipurorosnenune BOJIA, CpaBHUBaTh yBEJIHYCHHE
npemnapara KJIeToK ¢uIbTpOBaNBEHAS JYIBl 1 MUKPOCKOTIA.
COYHOM YelTyu JTyKOBHIIBI Oymara, mukpockor, | [lomy4ats HaBbIKH paboThI € | https://www.yaklas
JIyKa» COYHBIE YELIYH JIyKa. | MUKPOCKOIIOM IIpH U3ydeHuu | s.ru/p/biologia/s-
TOTOBBIX MHKpoImpenapaToB. | Klass/rasteniia-pod-
Cobmozars npasuia padotsr | Mikroskopom-
B KaOMHETE, 0OpaIIeHus C 13537/stroenie-
TaGOPaTOPHEIM rastitelnykh-kletok-
14751
00opymoBaHUuEM
6 1 | IMnasmomu3s — 3to JlabopaTtopHoe MIpEAMETHBIE CTEKA, CobOimo1aTh mpaBuIIa

JlaGoparopHasi padora
Ne 3

«[1na3smomnns u
JETIa3MOJIN3 B KIIETKAX
pacTeHui».

OT/eJIeHNe
npoToriacTa (JKuBoe
COIEPIKIMOE

PacTUTEIHLHOM KIETKH)

OT KJICTOYHOM CTeKH
pacTUTENIbHOM KJIETKU
BCIIEJICTBUE TIOTEPU
BOJIBL.

n3ydeHue mporecca
IUIa3MOJIN3a Ha
npuMepe
PaCTHTENBHBIX KIETOK
KOJXKMIIBI JIyKa,
MO3BOJIACT U3YUYUTH
OCHOBHBIE CBOHCTBA

KJICTOYHOH MEMOpaHBbI,

a Tak»Ke IIPOBECTH
CPaBHHUTEIBHBIN
aHaJIN3 MEXIY
KJIETKaMH pacTEHUHN U
JKUBOTHBIX.

MOKPOBHBIE CTEKIIa,
npenapoBaibHast
UIJIa, MUHLET,
MHUIETKA, PacTBOP
riona, pacteop NacCl,
JMCTHUTUPOBAHHAS
BOJIA,
¢unbpTpOBaTHHASL
Oymara, MUKPOCKOTII,
COYHBIE YCIITYH JIyKa.

paboThI, 0OpareHus ¢
nab0paToOpHBIM
obopymoBaHHEM.
OOBACHATD MEXaHU3M
OTJIeNICHHS IPOTOILIACTA.
HassiBath npuuuny
MOHM)KEHUE BOJHOTO
MOTEHIIHANa PacTBOPa, B
KOTOPOM HaXOJSTCS KIETKH
nyka. HabmonaTs u
OMKCHIBATh MJIA3MOJIN3 U
JIETIa3MOJIH3 B KIIETKAaxX
pacteHuit

https://edusar.soiro.
ru/mod/page/view.p
hp?id=118818&ysc
lid=Ip45i7ljvel711
46656

Tema 4. Oowguit nnan cmpoenus Kiemok Hcugblx opzanumos (7 u)

! 1 OcobeHHOCTH Pa3noobpasue Gpopm HOYTOYK, Ha3zpiBath 001me npusHaku | http://school-
[Ipoxapuots! u OPraHU3MOB Pa3HBIX OPTraHU3MOB: MHKPOCKOII, TOTOBBIC | (CBOMCTBA) KUBOTO collection.edu.ru/ca
SYKapHOTHI LapCTB JKUBOM OJIHOKJIETOYHEIE, MMKPOIIPENAPATEI C | OPTaHU3Ma, talog/rubr/7ed3840

IIPUPOLBI MHOT'OKJIETOYHBIE U KJIETKaMHU siiep XapaKTepHU30BaTh CBOMCTBA 0-2608-11da-8cds-
0800200c9a66/53/
HEKJIETOYHBIE. pa3IMYHbIX 11apCTB HMBOTO OpraHu3Ma (Ha
KHUBOI IPUPOIBI KOHKPETHBIX IIpUMepax);
MIPOBOJIUTH CPAaBHEHUE
8 | YausepcanpubIii 1 MemOpana: XHMHYECKHUH COCTaB HOYTOYK, paboTa ¢ Pasnuyath ocHOBHBIC yacTu | http://school-
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XapakTep CTPOCHHUS
MeMOpaHbI BCEX KIIETOK.

COBpEMEHHAsI MOJICITh
CTPOCHUSA KJICTOUHOH
MeMOpaHbI.
IluTockenmeT KIeToK —
€ro KOMIIOHEHTHI U
(hYHKIIUH B pa3HBIX
THIIaX KJIETOK.

MeMOpaHBI
HanmemOpanHbIit
KOMILIIEKC

CgoiicTBa MeMOpaH
DOYHKIHH KJICTOYHBIX
MeMOpaH

MukpodoTorpadusm
M KJIETOYHBIX
OpraHOHJIOB,
TabumamMu

kieTkd. Ha3piBaTh 1
OOBSCHSATH CYIIIECTBEHHBIC
MpU3HAKU W (YHKITHH
KJICTOYHOH MEMOPAHEI.
CpaBHUBaTh 0COOEHHOCTH
CTpPOEHUS MEMOpPAaHbI KIIETOK
pacTeHui U )KUBOTHBIX,
rpubOB, GaKTEPHId.

collection.edu.ru/ca
talog/res/000004b6-
1000-4ddd-cb57-
5d0046bc4328/?full
View=1&ysclid=Ip
46hpl5kt555429978

9 | MembpaHHbBIE OpraHOHMIBI Duporazmaruueckass | Ctpoenne u GyHKIUM | HOYTOYK, pabora ¢ Pasnuuarh OCHOBHEIE yacTu | https://resh.edu.ru/s
KJIETKU CTPOEHHE U ceTh. Kommuzekce MeMOpPaHHBIX Mukpogortorpaguam | kneTku. Hasbisath u ubject/lesson/3847/
byHKIHH. Tosbmxu. JIU30cOMBI | OPraHOUIOB U KJIETOYHBIX OOBSCHATD CYIIECTBEHHBIC main/8620/

MHUTOXOHIPHH. OpraHoMU/IOB, NPH3HAKH BCEX YacTei _ _
Kpucrer. [Tnactusr: TabIHUIaAMH kieTku. CpaBHUBATh hitps://edusar.soiro.
o ru/mod/resource/vie

JIEHKOTIACTBI, OCO6€HHE)CTI/I KJIETOK w.php?id=118820
XJIOPOIUIACTHI, PacTEeHHH U KUBOTHBIX
XpoMOIUIacTsl. I'paHsbl. BriaensTe 1 Ha3bIBaTh
Knerounslii neHTp. CYILIECTBEHHbBIC TPU3HAKU

CTPOEHHSI OPTaHOHIOB.

Pasnuuate opranounpl

KJIETKH Ha PHCYHKE

yueOHuKa. OOBSACHITH

(YHKIIHH OTIETbHBIX

OpraHoOHJIOB B

KU3HE/IESTEILHOCTH

pacTUTENILHOUN U JKMBOTHOU

KJICTOK

10 | HememGpannbie PuGocomsr. Crpoenue u GyHKIIMK | HOYTOYK, padoTa ¢ Pasnuyath ocHOBHBIC wacTu | https://resh.edu.ru/s
OpraHOM/Ibl KIIETKU MukpoTpyOOUKH. HeMeMOpaHHbBIX MuUKpodoTrorpadusm | kineTkd. HaswiBaTh 1 ubject/lesson/5383/
CTpoeHHE U PYHKIHH. LlenTpuomnu. BepereHo | opraHouioB U KJIETOYHBIX OOBSCHATD CYLIECTBEHHbBIC conspect/153370/

nesneHus. PecHuuku. OpraHOW/IOB, NPH3HAKH BCEX YacTei

Kryruku. Kiterounsie TabIHIaMn kieTkn. CpaBHUBATH

BKJIFOUEHHS 0COOEHHOCTH KJIETOK
pacTeHuil U KUBOTHBIX
BriiensaTh v Ha3bIBaTh
CYILIECTBEHHBIE MPU3HAKU
CTPOCHHSI OPraHOHIOB.
OOBSICHATH QYHKIHH
OT/EIbHBIX OPraHOHIOB B
KHU3HEICATEIILHOCTH .

11 Pasnnuath oCHOBHBIE yacTu | https://resh.edu.ru/s

SAnpo sykapuoTHdecKon

CTpoeHue U 3HAaUCHHE

Slnpo, ero cTpoeHue U

HOYTOYK, paboTa ¢
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KJIETKH U HYKJICOU]
MIPOKApHOT.

sapa. [Tonsitue o
XpOMaTHHE.
CTpyKTypa XpOMOCOM.
S ApBIIIKO — ero
CTpOEHHUE U PYHKIHH.

(hyHKIIMH B KIICTKE.

MukpodoTorpadusm
M KJIETOYHBIX
OpraHOHJIOB,
Tabumamu

KieTku. Ha3piBats u
OOBSICHATH CYIIECTBEHHBIE
MpU3HAKY U (PYHKIINY sIIpa U
HYKJICOTH/IA KIIETKH.
CpaBHUBaTh 0COOEHHOCTH
KJIETOK MPOKAPHOT U
ayKapuort. Paznuyath
OpraHoMbI KIIETKH Ha
pHUCYHKe yueOHHUKa.

ubject/lesson/3847/
main/8620/

http://school-
collection.edu.ru/ca

talog/rubr/7e187ccf
-5962-4613-8eb2-
a58675262aa0/1159
95/?interface=pupil
&class=51&subject
=29&ysclid=1p46r
m7m83939928721

12

JlaGoparopHas padora
Ne 4

CTpyKTypHBIE YacTu
KJICTKU: MeMOpaHa,

W3yunts GyHKINH
OpraHoOMJIOB KIIETOK,

MHKPOCKOII, TOTOBbIE
MUKpOTIpenapaThl ¢

PasnmnuaTthk OCHOBHBIE YaCTH
Kkietrku. Ha3piBaTe u

https://www.yaklas

s.ru/p/biologia/s-
klass/rasteniia-pod-

«CTpoeHne pacTUTENbHOMN SITPO, IIATOTIIIA3MA C BBISIBUTH HIX pacTUTEIHHBIMU OOBSACHSTH MPU3HAKU BCEX ¢
KIIETKID» OpraHoOuAaMHA U OTIINYUTENbHEIE KIJIETKaMH, yacTel kineTku. CpaBHUBATh %_
BKIIFOUCHUSIMH. OCOOCHHOCTH. ¢dortorpaduun OCOOCHHOCTH KJIIETOK rastitelnykh-kletok-
OTanauTensHbIe yueOHHKa pacTeHuil u )KUBOTHBIX 14751/re-dfae997a-
0COOEHHOCTH UX BI:II[GJ'ISITI: 1 Ha3bIBAaThb 4529-4021-9¢84-
CTpOeHUS U (HYyHKITHH CYIIIECTBEHHBIE MPU3HAKU 466c632a74f1
CTPOEHHS OPTaHOWIOB.
Pa3znuyate opraHouzsl http://school-
KJIETKH Ha PUCYHKE collection.edu.ru/ca
yueOHnKa. OOBACHATH talog/res/f8a6c64d-
(YHKIUH OTJEIBHBIX w
OpTaHOMIOB B 2f83f17c3e3alview/
KHU3HCACATCIBHOCTH
pacTUTENIBHOUN U )KMBOTHOM
KIIETOK
13 | JIa6opartopnasi paGora O60061m1eHNE paHee N3yunTh MHKPOCKOII, FOTOBBIE | OnpenensaTh orinuntenbapie | http://school-

Ne §

«OCcO0EHHOCTH CTPOCHHS
KJIETOK DYKapHOT U
npokapuoT. CXo/ICTBO U
pa3IHyHs»

U3YYEHHOTO
Mmarepuarna.
MHuoroo6pasue THIIOB
KJIETOK:
CBOOOJHOXKMBYILIUE U
oOpa3yroiue TKaHH,
POKAPHOTHI,
9yKapHoThl. Poib
YUYEHBIX B U3YUYCHHU
KJIETKH.

MHOT000pa3ue KIETOK
JYKapHOT U BBISBHUTH
0COOEHHOCTh UX
CTPOCHHUSA pPa3HbIX
LapCTB

MHUKpOIIpenapaThl

MPU3HAKH KJIETOK MTPOKAPUOT
u 3ykapuot. [IpuBonuTs
MpUMEPbI OPTaHU3MOB.
XapakTepu3oBaTh IPU3HAKU
JKU3HEIESTEIbHOCTH.
Cobmronath npaBuia padoThI
B KabuHeTe, o0paleHus ¢
n1a00paTOpHBIM
o0opynoBaHUEM

collection.edu.ru/ca
talog/rubr/7ed3840
0-26b8-11da-8cd6-
0800200c9a66/53/

https://edusar.soiro.
ru/mod/lesson/view

.php?id=119680

Tema 5. Aoepuwvtit annapam u penpodykyus kniemok (7 u).



https://resh.edu.ru/subject/lesson/3847/main/8620/
https://resh.edu.ru/subject/lesson/3847/main/8620/
http://school-collection.edu.ru/catalog/rubr/7e187ccf-5962-4613-8eb2-a58675262aa0/115995/?interface=pupil&class=51&subject=29&ysclid=lp46rm7m83939928721
http://school-collection.edu.ru/catalog/rubr/7e187ccf-5962-4613-8eb2-a58675262aa0/115995/?interface=pupil&class=51&subject=29&ysclid=lp46rm7m83939928721
http://school-collection.edu.ru/catalog/rubr/7e187ccf-5962-4613-8eb2-a58675262aa0/115995/?interface=pupil&class=51&subject=29&ysclid=lp46rm7m83939928721
http://school-collection.edu.ru/catalog/rubr/7e187ccf-5962-4613-8eb2-a58675262aa0/115995/?interface=pupil&class=51&subject=29&ysclid=lp46rm7m83939928721
http://school-collection.edu.ru/catalog/rubr/7e187ccf-5962-4613-8eb2-a58675262aa0/115995/?interface=pupil&class=51&subject=29&ysclid=lp46rm7m83939928721
http://school-collection.edu.ru/catalog/rubr/7e187ccf-5962-4613-8eb2-a58675262aa0/115995/?interface=pupil&class=51&subject=29&ysclid=lp46rm7m83939928721
http://school-collection.edu.ru/catalog/rubr/7e187ccf-5962-4613-8eb2-a58675262aa0/115995/?interface=pupil&class=51&subject=29&ysclid=lp46rm7m83939928721
http://school-collection.edu.ru/catalog/rubr/7e187ccf-5962-4613-8eb2-a58675262aa0/115995/?interface=pupil&class=51&subject=29&ysclid=lp46rm7m83939928721
http://school-collection.edu.ru/catalog/rubr/7e187ccf-5962-4613-8eb2-a58675262aa0/115995/?interface=pupil&class=51&subject=29&ysclid=lp46rm7m83939928721
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
http://school-collection.edu.ru/catalog/res/f8a6c64d-63e2-43e1-8b24-2f83f17c3e3a/view/
http://school-collection.edu.ru/catalog/res/f8a6c64d-63e2-43e1-8b24-2f83f17c3e3a/view/
http://school-collection.edu.ru/catalog/res/f8a6c64d-63e2-43e1-8b24-2f83f17c3e3a/view/
http://school-collection.edu.ru/catalog/res/f8a6c64d-63e2-43e1-8b24-2f83f17c3e3a/view/
http://school-collection.edu.ru/catalog/res/f8a6c64d-63e2-43e1-8b24-2f83f17c3e3a/view/
http://school-collection.edu.ru/catalog/rubr/7ed38400-26b8-11da-8cd6-0800200c9a66/53/
http://school-collection.edu.ru/catalog/rubr/7ed38400-26b8-11da-8cd6-0800200c9a66/53/
http://school-collection.edu.ru/catalog/rubr/7ed38400-26b8-11da-8cd6-0800200c9a66/53/
http://school-collection.edu.ru/catalog/rubr/7ed38400-26b8-11da-8cd6-0800200c9a66/53/
http://school-collection.edu.ru/catalog/rubr/7ed38400-26b8-11da-8cd6-0800200c9a66/53/
https://edusar.soiro.ru/mod/lesson/view.php?id=119680
https://edusar.soiro.ru/mod/lesson/view.php?id=119680
https://edusar.soiro.ru/mod/lesson/view.php?id=119680
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JKH3HEHHBIN UK
KieTku. Penponykuust
KJIETOK.

Muto3 — ero
OHOJI0rHYeCcKoe
3HAYEHHE.

KneTounsrit
(’KM3HEHHBIH) UK —
3TO MEPHOT
CyIIIECTBOBAHMUSI
KJIETKH ¢ MOMEHTA
o0pa3oBaHHA TyTEM
JICJICHUST MAaTePUHCKON
KJICTKH 10 €&
COOCTBEHHOTO
JeJIEHUs WK THOEN.
Permmukanust JJHK —
BaKHCHIITH 3TaIl
JKM3HH KJIETOK.
PasmHOXeHME KIIEeTKH
IIyTEM JEJICHUAS —
00111ee CBOMCTBO
KJICTOK
OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX
OpTaHU3MOB.
Knetounoe nenenue y
MPOKAPUOT —
JieJIeHue KIETKU
HajaBoe. [enenue
KIJIETKH Y 3YKapHOT.
Murto3. da3s MuUTO3A.
JKn3HEHHBIH UK
KJICTKW: UHTEpda3sa,
muTo3. PaznencHue
KJICTOYHOT'O
COJIEPKUMOTO Ha JIBE
JIOYEPHUE KICTKH.

Knerounsrit ki
MIOCTMUTOTHYECKUI
(IpecHHTEeTHYECKUHA),
CUHTETUYECKHUM.

Tpu nepuona
COCTaBIISIIOT
uHTEepdasy -
MOATOTOBKY K
JIEJICHUIO KIIETKH.
IIpecunteTnueckuit
(TOCTMHUTOTHYECKHUTA)
nepuox Gi - 2n2C
O6pasyroTcs
pubocoMmel,
cuntezupyercst ATO u
Bce Buasl PHK,
(hepMeHTHI, KIIeTKa
pacTer.
CuHTEeTUYECKHI
nepuon S - 2n4c
Hmates 6-10 4. -
yasoenue JHK, k
KOHITY
CHHTETUIECKOTO
Teproia Kakaas
XpoOMOCOMa COCTOUT
U3 IBYX XPOMATH]I,
CHUHTE3UPYIOTCS
CTPYKTYpHBIE OCIKH
JHK - ructonsl.
ITocrcunTeTHUECKUI
(mpeMHuTOTHYECKHUTA)
niepuog Gz - 2n4c,
JUIATCes 2-6 9acoB. DTo
BpeMs KJIETKa TPATUT
Ha MOATOTOBKY K
MOCIIEAYIOLIEMY
MIPOLIECCY - JEIEHUIO0
KIICTKH,
CUHTE3UPYIOTCS OCIIKH
u ATO, yaBanBaroTCs

HOYTOYK, pabora c
MHKpodoTorpadusm
1 KJIETOYHOTO [UKJIa

XapakTepr30BaTh 3HAUCHUE
Pa3MHOKEHUS KIETKH.
CpaBHUBATH JIeICHNE KIETKH
MIPOKAPHOT U 3YKapHOT,
JIeaTh BEIBOJBI HA OCHOBE
cpaBHeHus. OnpeneisaTh
TIOHATHSI «MUTO3» H
«KIJICTOYHBIN IIHKID).
DUKCHPOBATH PE3YIbTATHI
HaOJII0IEHHH,
(opMynHUpOBaTH BEIBOJBIL.
Pasnuuate sTamns
KJIETOYHOTO ITUKJIA.
XapakTepu3oBaTh
OpraHU3MEHHBIA YPOBEHb
OpTraHm3aIfH KUBOTO,
MPOIIECCHI OECIOJIOT0 U
MOJIOBOTO Pa3MHOKEHMS,
CpPaBHHBAIOT HX.
IIpuBoaMTE IpUMEPHI
Opra’Hu3MoOB,
Pa3MHOKAIOIUXCS TIOJIOBBIM
1 OECITOINIBIM ITyTeM

JlaBaTb onpenesieHus
TepMHHaM. AHaJTU3UPOBAThH
coliepkaHue
JACMOHCTPAIIMOHHBIX
MaTepraioB

https://resh.edu.ru/s

ubject/lesson/3927/

main/105899/



https://resh.edu.ru/subject/lesson/3927/main/105899/
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://resh.edu.ru/subject/lesson/3927/main/105899/

LICHTPUOJIN, ACIIATCS
MUTOXOHJIPHH U
XJIOPOTIIACTHI.

15 | JIaGopaTopuas paGora IIpodaza W3yuuTh )KU3HEHHBI | IPEIMETHBIE CTEKA, Co0mronaTh mpaBmiia paboTHI
Ne 6. Meradaza LUKJI COMaTHYECKOM MpenapoBabHBIE B KaOuHeTe, 00paIieHus ¢
«Habmonenue a3z Amnadasza KJIETKH Ha IIpUMepe CTEKIIa, nabopaTopHBIM
MHTO3a B KIIETKax Tenodaza TETSIIIXCS KIIETOK penapoBajibHas obopymnoBanueM. OOBICHATH
pacTeHHit». KOpeIIKa JIyKa , WTJIa, IAHIET, MEXaHH3M paclpeeIeHus

W3yYUThH NIOBEJCHUE CIHMPTOBKA, CIIMYKH, | HACJIEACTBEHHOTO MaTepHaia

XPOMOCOM BO BpeMs MTUTIETKA, MEXIy IByMsI IOYEPHUMH

(a3 muTo3a. METHIICHOBBIN KJIETKAMH Y 3YKapHOT.
CUHHH, Ha3zsiBaTh u
¢$uIbTpOBaANTEHAS XapaKkTepu30BaTh CTa UM
OyMara, MUKpPOCKOII, | KJIETOYHOTO IIHKJIA.
MIPOPOIIICHHEIE HaGmronaTh 1 OnKCHIBATH
ceMeHa Ui JEIISIIINECS KIETKH I10
JTYKOBHIIBI C TOTOBBIM MUKPOTIpEeTIapaTam.
KOPEITKaMHU.

16 | Meiio3 — ocHoBa Meiio3 — 310 cioco6 | Meiio3 BKJItO4aeT 1Ba | HOYTOYK, pabora ¢ Xapakrepu3oBaTh 3HaueHue | https:/resh.edu.ru/s
FEHOTHITMYECKON JIeJIEHUS KIIETOK, B CIEAYIOLIUX IPYT 32 MHUKpodoTorpadusiM | pa3sMHOKEHUSI KIETKH. ubject/lesson/3927/
WHAWBHTY aTbHOM, pe3ynbTaTe KOTOPOTo | APYTOM JEIICHUSI. Y KJIETOYHOTO nukiia | OnpeneisTs MOHITHS main/105899/
KOMOWHATUBHON u3 ofHo# mumutonanow | (meitos \(I\) meitos IT). «MENO03» U «KIIETOYHBIN
W3MEHYUBOCTH. MaTepuHCKOW kneTkn | Kaxmoe nenenne uuki». Gukcuposathb
buonormueckoe 3HaueHme 00pa3yrTcs 4eThIpe BKJIFOUYAET YETHIpE pe3ynbTaThl HaOIIOICHUH,

Meio3a. TaruIoNIHbIe JoYepHue | (a3bl. (hopMyITUPOBAThH BHIBOIBI.

kietku. [TogroroBka [Ipodaza Paznuyate 3Tamnsl

KJIETKU K Meio3y Mertadaza KJIETOYHOTO ITUKJIA.

MIPOUCXO/NT B Amnadaza XapaxTepruzoBaTh

uHTEepdasy: Tenodaza OpraHU3MEHHBIH YPOBEHb

ynsauBaetrca JJHK, OpraHMU3aIuy KABOTO,

HakaruiuBaetcst ATO, MPOLECCHI TOJIOBOT'O

CHUHTE3UPYIOTCS OEJIKH Pa3sMHOXKEHHUSL.

BEpETEHa JACTICHHUS. [TpuBOIUTH TPUMEPEI
OpraHu3MOB,
Pa3MHOXKAIOLIMXCS OJIOBBIM
nyTteM. /[aBaTh onpeneneHus
TepMHHaM. AHaJTU3UPOBAThH
coziepyKaHue
JIEMOHCTPAIIHOHHBIX
MaTepraIoB

17 | IoBTOpHKI HHCTPYKTaXK I'puds1, ux cxoncteo ¢ | JaTh xapakTepucTHKy | repOapHBIH Briaensats u https://resh.edu.ru/s
M0 TEXHHKE JPYTUMH CYIIECTBEHHBIX MaTepuai rpuboB M | XapaKTepU30BaTh ubject/lesson/2470/



https://resh.edu.ru/subject/lesson/3927/main/105899/
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://resh.edu.ru/subject/lesson/2470/main/?ysclid=lp47yh6hli83964505
https://resh.edu.ru/subject/lesson/2470/main/?ysclid=lp47yh6hli83964505

6e30ITaCHOCTH. 3YKapUOTHIECKHMH NPU3HAKOB CTPOCHHSA U | JTHIIAHHUKOB CyIECTBEHHBIE TIPH3HAKA main/?ysclid=Ip47y
OpraHu3Mamu MPOLIECCOB NpPEIMETHBIC CTEKa, | CTPOSHHS M IPOLIECCOB h6hli83964505
HapcTro I'puoHwL. pacTeHusIMHU KHU3HEESITEITBHOCTH TMOKPOBHbIC CTCKNA, | KUBHEICATENbHOCTH IPUOOB | hitp://school-
JInmaitaukn. Obmee JKUBOTHBIMH — U rpr0OB U IWIAWHUKOB | TIpenapoBaIbHAS Y JTUIIaHHAKOB HA collection.edu.ru/ca
3HAKOMCTBO. OTJIMYHE OT HUX. UTrja, TUHLET, KOHKDPETHBIX IpUMeEpax. talog/rubr/dc6be3c8
JlabopaTopHas padora Cneuunduyeckue MIHUIETKA, CpaBHHMBaTh CTPOCHHE Zslggleéasdassgg /27%'2 1
Ne 7. CBOWCTBA IpHOOB. JTUCTUILTUPOBAaHHAsT | TpUOOB CO CTPOCHUEM 5/2ysclid=lp47ybx0
«CTpoeHue clI0eBHIa MHuoroobpasue u BOJIA, pacTeHuil, >)KUBOTHBIX U jf872817793
JBYX MPEICTABUTEICH 3HaYCHHE TPUOOB: (buIbTpOBATTEHAS JIUIIARHAKOB, JeaTh
TUIIANHAKOBY. TUIECHEBBIX, Oymara, MUKpPOCKOII, | BBIBOJIbI. XapaKTepHU30BaTh
HUISTIOYHBIX, TUIIANHAKA. 3HAYeHUE IPUOOB U
napa3uTHYCCKUX. JUIIARHAKOB [T IPUPOIBI U
JlnmaitHukuy Kak yesnoBeka. OTMedarsb
0co0bIe OTIACHOCTb SAJOBHUTHIX TPHOOB
CUMOHMOTHYCCKUC Y HEOOXOUMOCTh 3HAHUS
OpraHu3MBbl; UX npaBui cbopa rpudOB B
MHOT000pazne u pHUpo/Ie
3HAYCHUC
18 | J1aGopaTopnas paéora W3yauts cTpoeHne u 3HaTh OMOJOTMYECKOE | MHKPOCKOTI, Pacnio3HaBath KJIETKH http://school-
Ne 8. Pa3MHOXEHUE 3HAa4YEHHE MTOYKOBAaHUS | MPEAMETHOE CTEKJIO, | APOXIKEH 1Mo collection.edu.ru/ca
«ITpUroToBJeHHe JPOJKIKEBBIX KIETOK Kak crocoda TOKPOBHOE CTEKIIO, | MuKpockorom. dukcupoparp | 210/rubr/dcébe3c8
MUKpoOIpenapara Oecronoro MpenapoBalibHAs pe3ysibTaThl HAOIIOACHUN U -581-4539-8023-
JIPOACKEH U U3yUEHUE €ro pa3sMHOXKEHU. HIJIa, IIAHIIET, nenatb BeIBOBI. CoOIIroIaTh é/l"?vii?sjd:ﬁig/\zs)?ol
MOJT MUKPOCKOTIOM MUIETKA, npaBuiia paboThl B KaOUHeTe, '|fé72817793
JUCTUIIMPOBAaHHAs | oOpaleHus ¢ 1JabopaTOpHBIM
BOJIA, IPONOKH. 00opy0BaHHEM
19 | J1a6opartopnas pa6ora Teno mykopa coctout | OObACHATE MHKPOCKOTI, Pacniosnasats rudsl rpuba, | http:/school-
Ne 9, 13 Pa3BETBIEHHOTO Ha3Ha4yeHHe rudoB TIpeJIMETHOE CTEKIIO, | IUIOIOBOE TeJo M cropsl oy | collection.edu.ru/ca
«BpIpalyBaHue IeCCHN MHOTOSICPHOTO rpuba. Paznuuath MOKPOBHOE CTEKJIO, mukpockonom. dukcupoparp | [@109/rubr/8f5d7210
Y M3y4YCHUE ee MOoJ MuLenus 6e3 MHUIICITHA, CIIOPAHTHH. | MpenapoBaIbHAS pe3ysbTaThl HAOIIOICHUH 1 -86a6-11da-a72b-
MHKPOCKOITOMY MOMNEPEYHbIX CTCHOK. | 3HATh OMOJIOTMYECKOe | WIJIa, UHIIET, BbIBO10B. CoOII01aThH gg?%igﬂ%ﬁgggﬁir
Ha murnienuun 3HAYCHHUE CITOP KaK MTUIIETKA, npaBuia paboThl, 318891848
Pa3BUBAIOTCS criocoba 6ecrooro JUCTHITUPOBAHHAS | oOpaleHus ¢ 1JabopaTOPHBIM
CIIOPAHTHEHOCIIBI C Pa3MHOMXKCHHUSI. BOJIa, TIeceHb (rpud | obopymoBaHuEM https://resh.edu.ru/s
4€PHBIMH TOJIOBKAMH. MYyKOp) Ha xJie0e. ubject/lesson/7853/
B ronoske copanruun main/268590/
Pa3BUBAIOTCS CIIOPBI.
20 PasnuuaTh ocHOBHBIE yacTu | https://resh.edu.ru/s

O6o0mmatonuii ceMuHap
Krnetka — anemMenTapHas

Baerrme 3HaHHUA O
COBPCMCHHBIX

HpI/IMCHSITL 3HaHHsA 110
TCMC KJICTKA JJIsA

Hoyt0yk, pabota ¢
MHKpodoTorpadpusiM

kieTku. Ha3eiBaTh 1

ubject/lesson/5465/



https://resh.edu.ru/subject/lesson/2470/main/?ysclid=lp47yh6hli83964505
https://resh.edu.ru/subject/lesson/2470/main/?ysclid=lp47yh6hli83964505
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/dc6be3c8-58b1-45a9-8b23-2178e8ada386/79215/?ysclid=lp47ybx0jf872817793
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/20856/?ysclid=lp49glxrpq318891848
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/20856/?ysclid=lp49glxrpq318891848
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/20856/?ysclid=lp49glxrpq318891848
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/20856/?ysclid=lp49glxrpq318891848
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/20856/?ysclid=lp49glxrpq318891848
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/20856/?ysclid=lp49glxrpq318891848
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/20856/?ysclid=lp49glxrpq318891848
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reHeTHYECKas U
CTPYKTYPHO-
(hyHKIIOHATBHAS
€IMHAIIA )KUBOTO.

HOJIOKEHUAX
KJIETOYHOU TEOPUH,
METOAAX U3YyUEHHS
KJIETKH, CTPOCHHH U
(hyHKIUU OpPraHoNI0B
KIIETKU.

JI0Ka3aTeJIbCTB
YHUKaJIbHON LEHHOCTH
JKU3HU U B IPYTUX
acIeKTax
COBPEMEHHOM KU3HHU.

Y OpTaHOMJIOB
KJIeTOK. TecToBLIE
3aaHns

OOBSICHATH MPU3HAKH BCEX
yactel kiaetku. CpaBHUBATh
OCOOEHHOCTH KIIETOK
pacTeHuil ¥ >KUBOTHBIX
Briiensith v Ha3bIBaTh
MPU3HAKU CTPOCHUS H
(YHKIH OpTaHOU/IOB.

main/162895/

Pa3nen I1. CpaBHuTeIbHAs (3BOJIIOIUOHHAS) THCTOJIOTHS — YYeHHE 0 TKAHSIX MHOTOKJIETOYHBIX OPraHu3mMoB — 14 4,

Tema 6. Tkanu pacmenuii u scueomnuix (14 u).

21 | TTonsaTne «TKaHbY. 1 Onpenenenne TkaHu. | M3y4uTs TKaHU: MHUKPOCKOII, TOTOBBIe | Ha3bIBaTh THIIBI TKaHEH http://school-
OO11ee 3HaKOMCTBO C Knaccudukanus MIOKPOBHaA, MHUKPOIPENapaThl pacTeHi U )KUBOTHBIX. collection.edu.ru/ca
TKaHAMH PaCTEHHH U TKaHeil. POBOSIIA, VcTanaBnMBaTh B3auMoces3p | [log/search/?text=
YKUBOTHBIX IpoucxoxaeHue MeXaHHYeCKasl, CTPOCHHS TKaHEH ¢ HX YF2%E A%EDE

TKaHEH B 3BOJIFOLIMH obpa3oBarespHasl, ¢ynxuusmu. [puBoauts D3E6%20%FO%E
0%F1%F2%E5%E

MHOTOKJIETOYHBIX SMUTEIHATbHbIC, IPHUMEPBI B3aHMOCBSI3H DY%ESY%EIRII=8&Y

JKUBOTHBIX U Pa3BUTUE | COCIMHHUTEIBbHBIC, CHCTEM OPraHOB B sclid=Ip49ksusuu3l

TKaHeii B mporecce MBIIICYHbIE, HEPBHbIE, OpraHusMe. 6346280

MH/IUBU/TYaTbHOTO UX XapaKTepHbIC -

pa3BHUTHS OPraHu3Ma | MPH3HAKH.

(oHTOTCHE3E).

22 | TlokpoBHas TKaHb 1 Typrop — [NonsaTHe o TKaHU U (pOBOH TATUUK OrmpezensTh MOHATHE https://resh.edu.ru/s
pacTenuit HANPSHKEHHOE pacrenuii. Busst 3JIEKTPOTIPOBOIHOCT | «TKaHb». XapakTepuszopath | Ubject/lesson/1006/

JlaGopaTopHasi padora
Ne 10.

«Typropnoe cocrosinue
KJIETOK»

COCTOSIHHC KJIETOYHOM
00010ukn. OH 3aBUCUT
OT COJIEP>KaHUS BOJIBI
B KJIETKAX.
VMeHbIeHne
KOJWYECTBA BOALI B
KJIETKaX BEOET K
MOHI>KEHUIO TYpropa,
U B Pe3yJIbTaTe 3TOro
pacTEHUS CTAHOBSITCS
BSUTBIMU, YBSIITAMHU.

TKaHEW: IOKPOBHA.
[Ipuunnb! osiBICHUS
TKaHeu. PacTenue kak
IEIOCTHRIN XUBOH
OpraHu3M, COCTOALIUN
M3 KJICTOK M TKaHEH

BrIsicHUTH
3aBUCHUMOCThH
TYpTrOPHOTO
COCTOSIHUS OT
KOJIMYECTBA BOJ B
KJIETKaX.

1, Bojaa, 1M pactBop
XJIOpHJIa HATPHS,
MPOOHPKH, IITATHUB,
XUMHYECKUE
CTaKaHbl,
¢uIbTpOBaNEHAS
Oymara, CKaJbIIeb,
JTMHEHKa Uin
HITAaHTEHIUPKYJIb.
[IpeameTHbIE CTEKA,
MpernapoBabHbIE
CTEKJIA,
MpernapoBajbHas
WTJIa, AHIET,
CIIUPTOBKA, CIIMYKH,
MUIETKA,
METHUJICHOBBIN

0COOEHHOCTH CTPOCHUS U
(YHKIIMU TOKPOBHOM TKaHU
pacTeHui.

OOBSCHSTB, KaK TYpPropHOE
JIaBJICHUE 3aBUCHUT OT
KOHILIEHTPALMH COJEeH B
OKpYKarollleu cpeie.
CoOumro1aTh mpaBuIa
paboThI, OOpaleHus ¢
71a60paTOPHBIM
000pyIOBaHUEM.
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CHHUH, Oymara,

¢uIbTpOBaNBEHAS
MHKPOCKOTI,
HPOPOIICHHBIE
ceMeHa WU
JYKOBHIIBI C
KOpEIIKaMHu.
23 | llpoBonsimas TKkaHb IpoBoasIas TKaHb Cocy bl —TpyOKH, MHKPOCKOII, TOTOBbIE | ONpeNesTh HOHATHE http://school-
pacTennn COCTOHUT U3 KUBBIX COCTOSAIIUE U3 MHUKPOIIPENapaThl «TKaHby». XapaKTepU30BaTh collection.edu.ru/ca
WM MEPTBBIX OOKOBBIX CTEHOK 0COOEHHOCTH CTPOEHHUS U talog/search/?text=
YIUIMHEHHBIX KJIETOK, | MEPTBBIX KIIETOK, (GYHKIMU TKaHEel pacTeHUI. HFZ%UEAEQHE
KOTOpPBIE UMCIOT BUJT yTPaTUBIINX VCTaHABIHBATH B3aHMOCBs3h | SRC0020%6F0%E
o 0%F1%F2%E5%E
TpyOOK. MOTIEpPEeYHbIC ) CTPOCHNS 1 byHKINH DYES%EISIG=&Y
B crebne n nucThax MIePETOPOJIKH M CBOE TKaHel. OOBSICHATD sclid=Ip49ksusuu3l
pacreHui coxepxumoe. Ilo 3HAYCHUE TKAHEH B KU3HU 6346280
PAacToJIOKEHBI yYKd | COCyJaM BOJa U pactenust. O600mAaTh 1
MpOBOJALIEH TKaHU. B | pacTBOpEHHBIE B HEH CHCTEMAaTHU3UPOBATH 3HAHUS
HPOBOJIAILEH TKAHU MUHEpaIbHBIE 0 TeMe€, JIeJIaTh BHIBOIBI.
BBIJICJISIIOT COCYABI H BeIIeCTBa U3 KOpHEH OTBeuaTh Ha UTOTOBBIC
CHTOBHJHBIC TPYOKH. | MOCTYIAIOT B cTEOCIb BOIIPOCHI TEMBI, BBITTOIHSTH
Y JIUCTBSL. 3a/1aHus
CuroBuaHbIE TPYOKH
JKUBBIC OC3bsIICPHBIC
KJIETKU C TTOPaMH B
obomoukax. [To
HUM OpraHUYecKre
BEILIECTBA U3 JINCTHEB
MepEeMeIaroTCs K
opraHam pacTeHHsI.
24 | MexaHuyeckas TKaHb Mexannyeckue Tkanu | [lonsTue o TkaHu MHUKPOCKOII, TOTOBbIE | OnpenensiTh MOHATHE https://www.yaklas
pacTennn — 9TO OMOPHBIE TKaHU. | pacTeHui. Buapl MHUKPONpENapaThl «TKaHby. Xapaktepuszopath | S.fu/p/biologia/6-
Ouu npuaaT TKaHeii: 0COOEHHOCTH CTPOEHUS U klass/rasteniia-pod-
pacTeHHIO MPOYHOCTh | MEXaHWYecKas: (YHKIUH TKaHEeH pacTeHHH. mikroskopom-
Onmaronaps KOJIJICHXMMA U OGBACHSTS 3HauCHHE TKaneH | Cotor20Nidy:
rastitelnykh-tkanei-
YTOJILIEHUSIM UX CKJIEPEHXHMA. B )KM3HU PaCTEHHUSL. 13587/re-5284030-
KJIE€TOYHBIX CTEHOK U 0O6006mare u 757d-40d6-8911-
COOTBETCTBYIOIIEMY CHCTEMATU3MPOBATh 3HAHUS | 2e47e24a56882yscl
pacmpeneseHuo B 0 TEME, JIeJIaTh BHIBOABI. id=lp49zg5rke3825
Oprase pacTeHusl. OTBeuaTh Ha BOIPOCKHI TeMBI, | 09404
BBITIOJIHATD 33/1aHHS
25 | OOpa3oBaTenbHasE TKAHb https://www.yaklas

pacTeHui

OO6pazoBaTenbHas
TKaHb WM MepHCcTEMA

OOBSCHATH CTpOCHHE
KJIETKH MEPUCTEMBI -

MUKpPOCKOII, TOTOBBIE
MHUKPONPENapaThl

OHPCI[CJ'ISITL IIOHATHC
«TKaHb. XapaKTepI/BOBaTL

s.ru/p/biologia/6-
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HeauddepeHIIMpOBaHH
asi pacTUTENbHAs
TKaHb, KIICTKH
KOTOPO¥ CIIOCOOHBI
MHOTOKPaTHO
JenuThCs. BosHukmme
U3 MEPUCTEM KIICTKH
I pepeHInpyoTCa U
JIAIOT HAa4aJIo BCEM
TKaHSM W OpraHam

MajoguddepeHIupoBa
HHBIN MPOTOILIACT U
cnabo oopMiICHHBIC
MEJIKHE BaKyOITH.

0COOCHHOCTH CTPOCHHS U
(YHKIMH TKaHEH paCcTCHHUIA.
YcTaHaBIHMBaTH B3aHMOCBSI3b
CTpOoeHUs U (HYHKITHI
TkaHer. OOBACHSITH
3HAYCHHE TKAHEH B )KU3HU
pactenns. O0600maTh u
CUCTEMAaTU3UPOBATh 3HAHUS
0 TE€MeE, JICNIaTh BBIBOJIBI.
OTBeyaTh Ha BOMPOCHI

klass/rasteniia-pod-

mikroskopom-

6843726/vidy-
rastitelnykh-tkanei-

13587

pacTeHHiA. TEMBI, BBITIOJIHSTD 33 IaHHUsI
26 | JIaGoparopuas paGora Buibl TKaHEiH: Pacnio3naBaTh BB MHKPOCKOII, TOTOBBIE | XapaKTepH30BaTh https.//www.yaklas
Ne 11. OCHOBHasl, TOKPOBHaSI, ;ﬁglgfaﬁ%%l;axmn MHKPOIIPENapaThl oco6eluiHocm CTpoeHHs %U/D/DI_OWQIEI/_G ]
«TKaHHU PaCTHTEIHHOTO IPOBO/ISIIIAS, FOTOBBIX TKaHEH pacTeHHMIA. ass/rasteniia-pod
OpraHu3ma» MEXaHUYeCKasl. MHKPOIIPEIIapaToB VcTaHaBIMBaTh B3aHMOCBSI3b %‘m
CTpoeHUs U (HYHKITHI e
TKaHei. O0o0mats u
CHCTEMATH3UPOBATh 3HAHHS
IO TEME, JIeNIaTh BBIBOJIBL.
CobmronaTh npaBuia paboThl
B KaOuHeTe, 00paIeHus ¢
nabopaTopHBIM
obopynoBaHHEM.
27 | DnurenuanbHas TKaHb [ToKpOBHBIE TKaHH N3yuuts NpeIMETHBIC CT€Ka, | YCTaHABIMBATh B3aUMOCBs3b | https://www.yaklas
JKUBOTHBIX MI03BOHOYHBIX U MHKPOCKOITUYECKHE MOKPOBHbBIC CTEKJIA, | CTPOCHUS U QYHKIIMIT s.ru/p/biologia/g-
0eCcI03BOHOYHBIX 0coOeHHOCTH MUTIETKA, pacTBOP TKaHei. OOBICHATH klass/obshchie-
JlaGopaTopHnas padorta KHUBOTHBIX. OTHI OYKKaJIbHOTO rona, 3HAYECHHE TKAHU B KA3HU predstavieniia-ob-
Ne 12. GbyHKIUK — pa3Hbie AMUTEITHUS YSTIOBEKa. (unpTpOBaIbHAS KHUBOTHBIX. O000IIaTh U %}%%
«Metopt petenus. Kumieunsie Oymara, MEKPOCKOIL, | CHCTEMATH3HPOBATD 3HAHUS | 100000 ganizm-
[UTOJIOTHYECKOTO snuTeud. TUITbI BAaTHBIC TTAJIOYKH. 0 TeMe, JIeJIaTh BHIBOJIBI. cheloveka-
aHaJTM3a TMOJOCTH PTay» MHIIEBAPCHHS B Cobnronath mpaBmia paboThl | tcelostnaia-sistema-
KUBOTHOM MHUPE — B KaOuHeTe, 0OpaIeHHs C 13450/re-8dd995ef-
BHYTPHKJIETOYHOE U 71a60paTOPHBIM 093b-4210-940c-
TOJIOCTHOE. 000pynOBaHHUEM. bdbe29ae36ec?yscli
d=Ip4ajarrlh30285
2616
28 | CoenuHuTeNbHAS TKAHB OmnopHo- CpaBHHTH THUIIBI MHKPOCKOII, TOTOBbIC | YCTaHABIMBATh B3aUMOCBs3b | https://resh.edu.ru/s

KHUBOTHBIX

MCXaHNYCCKHUC TKaHU

COCIMHUTENbHON

MUKpOTIpenapaTsl

CcTpoeHUS U QYHKITHI

ubject/lesson/2459/
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JI>m0 M. buonorus crapenus. — M.: Mup, 1980.
Paiiniuna C.C. Cnepmaroreses ¥ cTpyKTypHbIE OCHOBBI ero perymsuuu. — M.: Hayka, 1998.

JIumepamypa ona yuawyuxca:
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I'pun H., Crayt V., Teitnop /. buonorus: B 3 1.

MroB K. IlyreniectBre B MUp )KUBOU KIIETKH.

Peiimepc H.®. TlonynsapHsblil 6M0I0rHYeCcKHil CloBaph.

Jlesutuna T.I1., JluButur M.I". OG1mas 61osiorust cioBapb MOHATUNA U TEPMUHOB.

JleButuna T.I1., Jleutun M.I". O6mmas 6uosnorusi: B mOMOIIb BBITYCKHUKY IIKOJIbI U aOUTYpUEHTY.
Mapxkocsan A.A. ®usnonorus. — M.: Megununa, 1999.

JInbepman E.A. Kusas knerka. — M.: Hayka, 2005.

e [roB K. Ilyremectue B Mup *uBoii kinetku. — M.: Mup, 1987.

Kewmmn I1., Apmc K. Beenenue B Ouosnoruto. — M.: Mup, 1988.

. Padd P., Kopmen T. OMOproHBL, TeHbI 1 3BOMIONMS. — M.: Mup, 2003.

Hugposvie u 3nexkmponnvle 006pazoeamenvubvie pecypcol:

Caiit Enunas komekuus nudpoBbix 00pa3oBaTelbHBIX peCcypcoB [DneKTpoHHBIHN pecypc]: — URL:
http://school-collection.edu.ru/catalog.

Caiit ®enepaibHBIN HEHTP HHHOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB [ DNEKTPOHHBIN pecypc]: —
URL.: http://fcior.edu.ru/ .

[udpossie madoparopuu Releon [Dnexkrponnsriii pecypc]: — URL: https:/rl.ru/

Kpyrunsiii cton: Hugposeie 1aboparopun B COBpeMeHHOH 1IKosie [ DnekTpoHHbIH pecype]: — URL:
https://www.youtube.com/watch?v=qBj-tolw2N4

Hayunas snexktponHas Oubnuoreka «KnbepineHnHkay [ DneKTpOoHHBIN pecypcl: — URL:
https://cyberleninka.ru/.

OnekTpoHHas OMOIMOTEKa TUccepTaluid 1 aBTopedepaToB [DaekTpoHHbIH pecype]: — URL:
http://www.dissercat.com/.

Hayunas snexrponnas 6udiunoreka «Elibrary.ruy [Dnexrponnsiii pecypce]: — URL: https:// elibrary.ru.
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