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Kypca Bueypounoii oeamenvnocmu «Hccnedosamenvckan 0uoaocusny

st ooyyvaronuxcs 10 kinacca

TOUYKA  POCTA

¢. 3HameHnckoe, 2025 r.



IHosicHuTEeNLHAA 3aIIUCKA

PaGouass mporpamma BHeypouHOW nearenbHOCcTH it 10 kjacca mo teme «McciaegoBaTenbekas
ouonorus» MBOY «COIL Ne2 c.n. 3HameHCKoe» 00JacTh COCTaBlieHAa Ha OCHOBE HOPMATHBHBIX
JOKYMEHTOB:

1. ®enepanbupiii 3aK0H 0T 29.12.2012 Ne 273-®D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoii
deneparun» (¢ U3M. U 1011, BeTyin. B cuny ¢ 01.09.2020)

2. [Nactopt HarmoHanbHOTO TIpoekTa «O0pa3zoBanuey» (yTB. npesuauymom Coseta nipu [Ipesuaenrte PO
10 CTPATETHYECKOMY Pa3BUTHIO M HAI[MOHAIBHBIM IPOCKTaM, poTokoi ot 24.12.2018 N 16)

3. TocynapcrBennas mporpamma Poccuiickoit ®denepanun «Pazputue oOpaszoBanus» (YTBepxkiacHa
[Tocranosnenuem IlpaButenscrBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021) «O6 yTBepkIeHUH
rocyaapcTBeHHOM nmporpamMmbl Poccutickoii @enepanuu «Pa3Butre 00pa3oBaHUs».

4. ®epepanbHbIi TOCYIApPCTBEHHBIH OOpa30BAaTENbHBIM CTAaHAAPT CpeAHEro oOIiiero ooOpazoBaHUs
(VTBepxknen npukazom MuHuctepcTBa oOpazoBanus u Hayku Poccutickoit @enepanuu ot 17 mast 2012 r.
N 413) (pen.11.12.2020)

5. OcHoBHOM 00pa3oBaTeNbLHON MporpamMmbl cpenHero obmero oopazoBanus MBOY «COIIl Ne2 c.m.
3HaMEHCKOe»

6. Pabouas nmporpamma »5eKTUBHOTO Kypca «lccnenoBaTenbekasi OMOIOTUS.

Kypc cooTBeTCTBYET OCHOBHBIM TIOJIOKEHUSM KOHIICTIIMH IPEIO0IaBaHusl OMOJIOTHH HAa 0230BOM ypOBHE
cpenHero (mosHOTrO) obmiero obpasoBanus. [locobue mpemnaznadeHo s ydamuxes 10-11kmaccos
0011e00pa3oBaTeIbHBIX YUPEKICHU, MOXKET OBITH MCIIOJNB30BAHO [JIsI CAMOCTOSITENILHOM PabOTHI MO
temam "Kierka", "Tkanu", a Ttaxxe npu noaroroBke k cpade EI'D u mocrymieHuio B By3bl
OMOJIOTMYECKOT0 ¥ METUIIMHCKOTO TIPOoduIIeH.

IIporpamMHo-MeTOIMYECKOE OOecTieYeHne MPOTrPaMMBbI:

Pabouass mporpamma paszpaboTaHa Ha OCHOBE NPHUMEPHOM MpOrpaMMbl Ui CPEJHHX KIACcCOB
o01meo0Opa3oBaTeNibHOrO yupexkaeHus, aBropoB O0yxos, /[. K. buonorus: kieTku u TKaHH: yuyeOHOe
nocobue i cpeanero npodeccruonansHoro odpazosanus / [. K. OGyxos, B. H. Kupunenkoa. — 3-e
u3M., nepepad. u jnon. — Mocksa : M3nparensctBo FOpaiit, 2018. — 358 c. — (IIpodeccuonansHoe
oOpazoBanue) u Meroaudeckoro nocobust «Peanuzanusi oOpa3oBaTeNbHBIX NPOrpaMM €CTECTBEHHO-
Hay4YHOU ¥ TEXHOJIOTHYECKOI HAMPaBIEHHOCTEN MO OMOJIOTUH C UCTIOIB30BAHUEM O0OPYIOBAHUS IIEHTPA
«Touka pocta» - Mocksa 2021 -194c.

CtpykTypa paboueii nporpaMmMbl BHEYPOUHOii HeATeabHOCTH «MccnenoBaTenbekasi 0M0JI0THs»
s 10-oro kiacca BriIw4aer 3 pasjaena:

1.Pe3ynbpTaTbl OCBOECHHs Kypca BHEYPOUHOU JEATEIbHOCTH

2.Conepkanue Kypca BHEYPOUHOU JesITebHOCTH € YKa3aHHeM (popM opraHu3alid 1 BUJIOB
NESITENLHOCTH

3. TemaTuueckoe MJIAHUPOBAHUE

OnnHa m3 OCHOBHBIX ujel DeaepanbHOTO TOCYAAapPCTBEHHOTO CTaHAApTa CPEIHETO OOIIETro
obpazoBanus (PI'OC COO) cocrout B 00yuyeHHH IIKOJIBHUKOB HAyYHBIM METOJaM MO3HaHUSI.

B cooterctBum ¢ tpedoBanusimu @I'OC COO yuuTens I0KEH CTPOUTH CBOIO pabOTy Tak, YTOOBI



IIKOJIbHUKN  OBJIQACTH «YMEHHUAMHU (HOpMYIMpOBATh THIOTE3bl, KOHCTPYHPOBaTh, IPOBOAUTH
HKCIEPUMEHTBI, OIICHUBATH IOJIyYCHHBIE PE3yJIbTaThl U aHAIM3UPOBaTh ux». OOpa3oBaTenbHas cpena,
co3znaBaemas LEeHTpoM «Touka pocTay, MO3BOJIET CTPOUTH Y4EOHBIN MpOIEcC TaKUM 00pa3oM, 4TOOBI
3HaHUS NPUOOPETATNCh YYaLUMUCA B MPOLIECCe aKTUBHOMN M03HABATEIbHOMN JESATEIbHOCTH.

B ecrecTBeHHBIX HayKaX BCE TEOPETUUYECKHUE 3HAHUSI SIBIIIOTCS PE3yJIbTaTOM aHalu3a U 0000LIeHUs
SKCIIEPUMEHTAIbHBIX JaHHBIX. Mcnosb3oBaHue oOopynoBaHusi LeHTpa «Touka pocra» IO3BOJISIET
O0y4MTh IIKOJIBHUKOB BBIABIATH YUEOHYIO IIPOOJeMy, pa3peliaTh €€, BbIABUIas MIIOTE3bl U IPOBEPSS
UX SKCIEPUMEHTAIBbHO. YUEHHUK I10JIydyaeT HOBBbI€ 3HAHHUSA, NpUOOpeTaeT HOBble yMeHMs. Pemienue
npoOJIeMHON y4eOHOW SKCIIepUMEHTAIBHON 33aJjaui CTAHOBUTCS MEPBBIM IIArOM Ha MYTH K IMOJJIMHHO
Hay4HOMY MCCIIEIOBAHHUIO.

Peasmzanms cBSI3M € YPOUYHOIl JAeATEJBHOCTBIO: COJIEP)KAHUE NMPOTrPaMMbl BBICTPOECHO HA NPUHIIUIIE
MEXIIPEIMETHON HHTErpallud M MO3BOJSET OOYYaroIMMCS pPaclIMpUTh KpPyro3op IO IpeaMeTraMm
€CTECTBEHHO - Hay4YHOT0 IUKJa (XUMHUsI, OMOJIOTHS).

Oco0eHHOCTH 1aHHOH pa0do4eii MPOrpaMMbl 10 KYPCY BHEYPOUYHOIi 1eATeIbHOCTH, peajnu3yeMble
NOIXO0/bI.

[Tporpamma moctpoeHa ¢ y4€TOM JIOTUKH MPEEMCTBEHHOCTH OCHOBHOT'O OOIIETO M CPETHEr0 00IIEeTo
oOpa3oBaHMs, TPOAOIDKEHUS (GOPMHUPOBAHUS Y MIKOJLHUKOB YHUBEPCAIBHBIX YYCOHBIX JCHCTBHIA.
Hannast pabGoudasi mporpamMma YYWUTHIBAET COBPEMEHHbBIE [HUJAKTUKO-TICUXOJIOTMYECKUE TEHJICHLIUH,
CBSI3aHHBIE C BapHaTUBHBIM pa3BUBAIOIIMM o0Opa3oBaHnueM u TpedoBanusMu GI'OC. [Iporpamma
OTpesieNisieT LeNH, MIIaHUPYEMbIe pe3yibTaThl, COJIepKaHue U OpPTraHU3alUI0 mpolecca GOpMUPOBAHUS
YHHUBEPCAIbHBIX YUeOHBIX JEHCTBHI Yepe3 MPOCKTHYIO A TENbHOCTD.

PaGouas mporpamma netanu3upyeT U pPacKpbiBaeT COJIEpKaHHE CTaHIapTa, OMpenesseT OOy
CTpaTeru0 OOy4YeHHs, BOCIIUTAHUS, U PAa3BUTHS YYALIUXCS CPEICTBAMHU B COOTBETCTBHH C IENSIMH,
KOTOpBIE OmpeesieHbl cTanaapToM. Pabouast mporpamma HarpasiieHa Ha (OPMUPOBAHWE JTUIHOCTHBIX,
METaNpeIMETHBIX PE3YJIbTAaTOB, PEATU3ALUI0 CUCTEMHO - AESITEIbHOCTHOTO IMOJAX0/la B OpraHHU3allH
o0pa3oBaTenbHOrO Mporiecca kak oTpakenus TpedoBanuit ®I'OC.

[Ipobnema opranuzanuu BHEYpPOUHOU naesTenbHOCTH B cooTBeTcTBUM ¢ DPI'OC BTOpPOrO mMOKOJICHHS
CTAaHOBUTCSI OJJHUM M3 KIIFOUEBBIX BOIPOCOB COBPEMEHHOT0 00pa3oBaHus. BHEypouHas 1esTenbHOCTh B
COOTBETCTBUHM ¢ TpeboBaHusiMu (CTaHIapTa OpPraHU3yeTCsl MO OCHOBHBIM HAIPaBICHUSM Pa3BUTHUA
JIMYHOCTH: CHOPTUBHO-037I0POBUTENIbHOE, OOIIEUHTEIUIEKTYalIbHOE, COLIMAIBbHOE, TyXOBHO- HDABCTBEHOE,
OO0IIEKYJIbTYpHOE.

Jloka3zaHo, YTO MHTEJUIEKTYyaJIbHOE Pa3BUTHE — HEMIPEPBIBHBIN MPOLIECC, COBEPIIAIOLIUICS B YUECHUH,
TpyJZie, UTpax, )KU3HEHHBIX CUTYAIUSIX, U YTO OHO HanboJIee HHTEHCUBHO TIPOUCXOIUT B XOJI€
aKTUBHOTO YCBOEHHUS M TBOPUECKOTO MPUMEHEHUS 3HaHUM, T.€. B aKTax, KOTOpPbIE COAEPKAT OCOOECHHO
LIEHHBIE ONEPALUU JUIsl pA3BUTHSI HHTEJUIEKTA.

JlaHHBIN Kypc HMEeT MNPUKIAJHOE W 00Ieo0pa3oBaTeIbHOE 3HAUYEHHUE, CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHHS, CTUMYIUPYET OOy4arommxcs K CaMOCTOSTENbHOMY NPUMEHEHUI0 U
NIOTIOJJHEHUIO CBOMX 3HAHWM 4Yepe3 COoAepKaHME Kypca, CTUMYJIMPYET CaMOCTOSATENbHOCTb U
CIOCOOHOCTH K caMopeanu3aiuu. B pe3ynbraTe y YYeHHKOB (DOPMUPYETCS YCTOWYHMBBIA HHTEpEC K
pelieHro MpoOJeMHBIX 3a7ad, COBEPIICHCTBYIOTCSA YMEHHS TPUMEHSATh IIOJIyYeHHbIE 3HAHUS B
MOBCEIHEBHOM JIESATENIbHOCTH, 3a Mpe/ielaMHt IIKOJIbl. A 3TO Ha CErOAHSIIHUMN JIeHb OUY€Hb aKTyaJIbHO B
CBSI3M C OCYIIECTBJIEHUEM JIEATEIHHOCTHOTO MOAX0/1a K MpoLeccy 00y4eHHUs.



Ocobennocmu 603pacmnoil 2pynnovt 0emeit, KOMOPbLIM A0PECOEAHA NRPOZPAMMA:
Hacrosimas padouyas nporpamma 0yaet peaausoBana B 10 kiacce.

B 10 o6meo6pazoBatensHoM kiaacce MBOY «COIL Ne2 c.n.3nameHckoe» OyayT o0y4arbes 9
YeJI0BEK.

®opma noJiydeHusi odpazoBanus Juist Beex yuammxcst 10- ro kimacca - ouHasl.
Cpok peanu3zanuu nporpammsbl: /200, 2024-2025 yuebmwiii 200.

JlanHas mporpamma agpecoBana yyamumcs 10 kimacca, 1j1si KOTOPBIX Hanbosiee mprueMIIeMbl
KOMOWHUpOBaHHBIE 3aHATHs. C y4eTOM JaHHBIX O paclpe/ie]IiCHUH YCBOCHUS HH(DOpMaIK yJaluMucs
Ha 3aHSTUHU, MOJKHO BBIJICIIUTH CIICAYIOIINE OCHOBHBIC ATAITbI:

1. Opranu3aiMoOHHBIA MOMEHT;

2. AKTHBHU3aIUs MBIIUICHUS W aKTyaJH3allysi paHHEe N3YYEHHOT0 MaTepraa,

3. TloxmBeneHue UTOTOB 3aHSTHUS.

Osicuoaemutii peyivmam uszydenus Kypca «B mupe xieTok m Tkanei» B 10 kiacce HampaBieH Ha
peanu3anuio ACSITEIBHOCTHOTO, MPAKTUKO W JMYHOCTHO OPUEHTHPOBAHHOTO TIOJXOJIOB: OBJIAJCHHUE
YYAIIUMHCS UHTEIUICKTYaTIbHON M MPAKTUYECKON NEATEbHOCTH, MO3BOJISIIOIIUMU OPUEHTUPOBATHCS B
OKpY>KaroIlleM MUpe, MOAr0TOBUTHCS K caaue EI'D.

Ilpuopumemmnuie gpopmot u memoovl padbomul ¢ OOYUAIOUUMUCA:
Buabl BHEYPOYHOM AeSITEILHOCTH:
6 00pazoeamenvbHOM npoyecce.

[To3naBarenbHas JESATEIbHOCTH; MPOCMOTP BUACOPHIBMOB; IOMCKOBO- HCCIEN0BaTeIbCKas paborTa;
cocTaBiieHHe, oOpPMIIEHHE W 3alllUTa IMPE3CHTAIMH, JOKJIAJ0B; Y4aCTHEe B KOHKYpPCAaX IMPOEKTHBIX U
HCCIIE0BATEIIbCKUX padoT.

6 60CnUmMamebHoOM npoyecce:

[TpobneMHO- LIEHHOCTHOE OOLIeHHE; JOCYrOBO — pa3BlieKaTeNbHas JAEATENbHOCTb, XYA0)KECTBEHHOE
TBOPYECTBO, COLIMAIILHOE TBOPUYECTBO.

Peasmm3anus BHEYPOUHOMH AeATEJbHOCTH OCYIECTBIACTCS:

N3yueHne HaydHOM M HAy4yHO — IOMNYJSIPHOM JIUTEpATyphbl IO ONPEAEICHHBIM TEMAaM, COCTaBJICHUE
pedeparoB; TpyNIoBbIE WM HCCIENOBATEIbCKHE pabOThl; ydyacTHE B OJMMIIMAAaX M KOHKYypcax;
OpraHM3alys U IPOBEJCHHE MTPEIMETHBIX HE/leIb; B3aUMOIEUCTBUE C POJUTENIHCKON O0LIECTBEHHOCTBIO.

[IporpamMmMa mpenycMaTpuBaeT NPOBEACHUE BHEKIACCHBIX 3aHATHI, paboThl AeTel B Ipymmax, mnapax,
MHAMBUYyallbHas paboTa, paboTa ¢ MpUBJIeYEHUEM poauTenei. 3ansaTus npoBoasarcs I pas ¢ neoenio B
nabopaTtopuu neHTpa «Todka pocTa», HCIOIB3YEMOTO JUIsl peaau3ald 00pa30BaTEeNIbHBIX IPOrpPaMM B
paMKax npenojaBaHus OMOJIOTHH.

OcHOBHbBIE BHJBI KOHTPOJI OCYILECTBISIOTCS B YCTHOH, NUCHBMEHHOW, TECTOBOM, MPaKTUYECKON

¢dbopMax U B X coyeTaHuu. K HUM OTHOCSTCS: MHIMBUIYaJIbHBINA, TPYNIIOBOM U (PPOHTANBHBIN OMpoOC ¢
MCIOJIb30BaHNEM KOHTPOJIBHBIX BOIIPOCOB U 33JaHUM, COAEPKAIIUXCS B yHEOHO-METOANUECKUXITOCOOUSIX
U JUJAKTHYECKHX Marepuaiax, JWJAKTUYeCKHE TEeCTbl, TBOPYECKHE M TMPaKTUYECKUe padoThl,
WCCTIEIOBAHUS, COOOIICHMS, TIPOSKTHI.

C uenplo moanepXKaHUA W CTUMYJIMPOBAHUS y4eOHOW MOTHMBALMHU INIKOJBHUKOB, MOOLIPEHUS HX
aKTUBHOCTH M CaMOCTOSITEIIbHOCTH, PAaCIIUPEHUs] BO3MOXKHOCTEH OOyueHHUS U caMOOOy4YeHHMs, a TaKxKe
Pa3BUTHS HABBIKOB pe(IEKCUBHOM M OLEHOYHOH eATeNbHOCTH. DTO COOpaHUE PA3INYHbIX TBOPUECKHUX,
MPOEKTHBIX, UCCIIEAOBATENBCKUX pabOT yUEeHHUKa, a TaKKe OMMCAaHUEe OCHOBHBIX ()OpPM M HampaBiIeHUI
TBOPYECKOH aKTMBHOCTHU: y4acTUE B UCCIIEOBAHUSAX, KOHKYPCaX, KOH(PEPEHIHSIX.



OcHOBHbIE METO/IbI U TEXHOJIOTHH.

1. Cnosecnvie memoowst oOyuenusn:. nexuus, oObSICHEHUE, TUANOT (IUAIOT TMEJarora ¢ ydJariuMHECs,
JUAJIOT ydaluxcs ApYT ¢ APYroM), KOHCYJIbTalusl.

2. Memoobl npaxkmuueckoil padomwl: COCTaBICHHE HOKJIana; HamucaHue pedepara; MUCHBMEHHBIC
OTBETHl Ha BOMNPOCHI; rpaduyeckrie pabOThl (COCTaBICHUE TAOJHII, CXEM, JUarpamm, TpaduKoB,
YEepTEIKEH; COCTaBICHUE CTPYKTYPHO — JIOTHYECKUX CXEM, 3allOJTHCHUE MATPHII).

3. Memoo nabnwodenusn: 3anich HAOMIOACHNH, BeICHHE JHEBHUKA HAOIIOACHUH, 3apUCOBKA, PUCYHKH,
MIPOBEJICHUE 3aMEPOB (TeMIIEpaTyphl BO3/1yXa, BIAXXHOCTH U JIP.)

4. Hccneooeamenvckue memoowvl: Na0OPATOPHBIE U IKCIIEPUMEHTAJIbHBIC 3aHATHS: TMOCTaHOBKA
OIBITOB, MpOBEAECHHE U 00paboTka HUX pe3ynbTaToB; paboTa C mnpubOpamu, Ipernaparami,
TEXHUYCCKUMU YCTpOﬁCTBaMH; 9KCIICPUMCHTHI.

5. Memoo npodnemnozo odyuenusn: npodieMHoe U3N0NCEHUE MAMEPUANA: AHATTA3 UCTOPUU U3YICHUS
poOJIEMbI, BBIICJICHUE TMPOTHBOPEYHIA JAaHHOW MPOOJIEMbl; yYKa3aHUs Ha OIIMOKH, 3a0TyXICHHS,
HAXOJIKH, OTKPBITHSI.
agpucmuyeckas beceoa: OCTAHOBKA MPOOJIEMHBIX BOIIPOCOB, 00BSICHEHUE OCHOBHBIX TTOHSATHIA,
OIIpeJIeIICHU , TEPMUHOB.
co30anue npooONeMHbIX cumyayull: TOCTAHOBKAa MPOOJIIEMHOro Bompoca (3aaaHus, JAEMOHCTPALUs
OIIbITa, HCIIOJIB30BaHUC HaFJ’IiIIlHOCTI/I);

CaMOCmosmenvbHas NOCMAHOBKA, (POPMYIUPOBKA U peuileHue npooaemvl YY4auwumucs: TOUCK |
0TOOp apryMeHTOB, ()aKTOB, JOKA3aTEIIbCTB;

CaAMOCMOsIMENbHblIL NOUCK Omeemda yuawjumucsa Ha IMOCTABJICHHYHO HpO6J'I€My; IIOUCK OTBETOB C
WCIIOJIb30BAHUEM «OTIOP» (OMIOPHBIX TAOIUII, AITOPUTMOB).

6. Memoowt npozpammuposannozo ooyuenus:

% OOBSICHCHHE KITFOYEBBIX BOIPOCOB MPOrPaMMbl OOYYEHHS, OCTAIBHOW MaTepuan ydalluecs

M3Y4ar0T CaMOCTOSATEIBHO,

% CaMOCTOATEIbHOE U3yUYCHHUE ONPEICIICHHOM YacT y4eOHOT0 MaTepuaa;
a) BEIOOP MEX Ty MPaBHJIBHBIM M HEMPABHUIIBHBIM OTBETOM (JIMHEHHOE MPOTPaMMHUPOBAHHE);
0) BEIOOpP OTHOTO OTBETA U3 HECKOJIBKUX OTBETOB (Pa3BETBICHHOE MPOTPAMMHPOBAHHE).
7. IlIpoekmHuo— KOHCMPYKmMOpcKue memoosl: pa3padoTKa MPOEKTOB, MPOTrPaMM, TOCTPOCHUE THIIOTE3,
MOJIETTMPOBAaHUE CUTYyallUM, CO3JaHHE HOBBIX CIIOCOOOB pEIIeHHs 3aJayd, CO3/JaHHE MOJeleH,
KOHCTPYKLHUH, CO3/IaHN€ TBOPUYECKUX padoOT.
8.Memo0 uzpwl: TUIaKTHYECKUE, PA3BUBAIOIIINE, TTI0O3HABATENbHBIE, TOJBUYKHBIC U JIP., UTPHI HA Pa3BUTHE
BHUMAaHUsI, TaMATH, TJIa30Mepa, BOOOpaXKeHHUs, UTpa — KOHKYPC, UTpa — IMyTEHIECTBUE, pOJIeBas Urpa,
JIeNioBasi urpa.
9.Haznaouwtit memoo odyuenun: HarasiAHbIC MATEPUANIBI: PUCYHKH, TIAKAThI, TAOJIUIIBI, CXEMBI U T.]I.
10. Ilcuxonozuueckue u coyuanucmuuecKkue memoosvl U RPUEMbBL: aHKemuposanue: pPa3pabOTKa,
IIPOBEJICHUE U aHAIIN3 aHKETBI; UHMepEbiouposarie (KOMIBIOTEPHBIM OIPOC); NCUXOI02UYECKUEe MeCTbL.
CO3/IaHHE U PEIICHUE Pa3IUYHBIX CUTYAIUi (TICHXOJIOTHS OOIICHHUS, COIIMAIbHOE OKPYKEHHUE);, 1eT0Bast
urpa, 00CyX)aeHue COOOIICHHH, TOKIIaI0B, pedepaToB, CO3TaHNE TBOPUECKHUX PabOT.

MeToasl KOHTPOJIA: JOKJIad, 3aliuTa UCCICA0BATCIIbCKUX pa60T, BBICTYIIJICHHC, MI/IHI/I-KOH(I)CpeHI_II/IH,
HAaYy4YHO-UCCJICAOBATCIIbCKAA KOH(bCpCHHHH, Y4aCTUC B KOHKYpPCax UCCIICAOBATCIbCKUX pa60T.

HpI/I MMPOBCACHNU 3aHATUH BHCyquHOﬁ JACATCIIBHOCTHU 6y,ZLYT HUCIIOJB30BaAThCA TCXHOJIOTHMH: TCXHOJIOTHA
HpO6HGMHO-I[I/IaJIOFOBOFO 06y‘{eHI/I$I, TpYHOIIOBBIC  TEXHOJIOT'UH, I/IKT-TGXHOHOI‘I/II/I, TCXHOJIOTUA
CUCTCEMHO-ICATCIIBHOCTHOI'O 06y‘{eHI/I}I, HHTCPAKTUBHBIC (I)OpMBI 06y‘{eHI/I}I.



TexHOJ0ruM, METOTUKH:
ypoBHeBas auddepeHnuanms;
MMPOCKTHAA ACATCIbHOCTD,
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npobaemMHoe 00yUueHHe;
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Mozaciaupyromas J€ATCIbHOCTD,

IIOMCKOBas ACATCIIbHOCTD,
I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaI_[I/IOHHI)Ie TCXHOJIOI'NH,
3z[op0BLec6epera}omI/Ie TECXHOJIOTHH,
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IIpensnaraemplii NOPSAAOK AeHCTBHIA:
< 3HAKOMCTBO KJIacca C TEMOM.
< BsiOop moaTem (obacteit 3HAHUA).
< COop unpopMaruu.
< BsIOOp IPOEKTOB.
< Pabora Ha; mpoekTamu.
< IIpe3eHTanus NpoOEKTOB.

OaHUM U3 OCHOBHBIX ITyTE€H IMOBBINIEHUS MOTHMBAaUMU U pa3BUTUS Y Y/ B OCHOBHOM LIKOJE
SBIIACTCS BKJIIOYEHHE OOYydYalOIUMXCsl B y4eOHO-MCCIEAOBATENbCKYI0 M MPOEKTHYIO JIEATEIbHOCTH,
MIpelyCMaTPUBAIOIIYIO TTOCTAHOBKY MPAKTUYECKU 3HAYUMBIX 1IeJiel U 3a71a4 y4eOHO-HCCIe0BaTEIbCKOM
MU TPOCKTHON JAESITEIBHOCTH, aHAJIU3 aKTyaJlbHOCTH HCCJIEJAOBAHUS; BBHIOOP CPEACTB U METOJOB,
COBMECTHOE TUTAHHPOBAHKE JICATEIHHOCTH YUYUTEIEM M 00yJaIOIUMUCS, TPOBEICHUE TPOSKTHBIX padboT
WM HCCIICIOBaHUs; 0(OPMIICHHE PE3YJIbTATOB Pa0OT B COOTBETCTBHH C 3aMBICIIOM MTPOCKTA HITU IEIISIMU
WCCIICIOBAHUS;, MPEACTABICHUE  PE3yJbTaTOB B  COOTBETCTBYIOIIEM  MCIIOJIb30BAaHUIO  BHUJIE;
[eJICHANIPaBICHHOE O0yueHHe O0YYarolIMXCsl TPYIIIOBBIM MeTo/JaM palboThl (Mpexae BCEro, B MallbIX
rpynnax); (OpMHUpPOBaHHE Yy YYEHHKOB CIOCOOHOCTH BHUAETHb IEPCIEKTHUBY CBOEro yueOHOro
MIPOJIBM>KEHMUS.

Dopmbl no0sedeHUs UMO206 Peanu3ayuu RPOPaAMMbL:
HroroBoe 3ansartue: 3aniuTa y4ammuMICs TPYIIIOBOTO MPOEKTa M0 H3YYEHHBIM BOIIPOCaM Kypca.

Padoyasi mporpamma mMoauduuMpoBaHa, cOCTaBlIeHa Ha OcHOBE nporpamMMmbl O6yxosa [[. K. buonornus:
KJICTKH W TKaHHW: ydyeOHoe mocobue it cpemHero mpodeccuoHambHoro odbpazoanust 2018 1., wu
Metoauueckoro mnocobust «Peanusanusi o00pa3oBaTENbHBIX IPOrPaMM E€CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKON HANpaBiICHHOCTEH MO OMOJIOTMU C HCIOJIb30BaHHWEM 00OpynoBaHUs LieHTpa «Touka
pocta» 2021r.

Konuuecmeo npakmuueckux u meopemuyeckux 3aHamuil.
KomuuectBo Teopernueckux 3ansatuii-20 gacos (59 % ot o01ero KoJM4ecTBa 4acos),
KOJIMYECTBO MPAKTHUYECKUX 3aHATHIA-14 yacoB (41 % ot 0011ero KoJaruuecTBa 4acoB)



1. Pe3yabTaThl OCBOEHHSI Kypca BHEYPOUYHOM 1esITEJIbHOCTH
[IporpamMmma Kypca mpeaHa3HaueHa i OOYYArOIIMXCS B CPEOHEH IIKOJE, MHTEPECYIOUTUXCS
UCCIIEI0BATEIIbCKON IeATEIIbHOCTBIO, U HAIlpaBlieHa Ha ()OPMHUPOBAHUE Y YUAIIUXCSI YMEHUS [TOCTAaBUTh
1elb U OpraHu30BaTh €€ NOCTHKEHHUE, a TAaKXKE KPEaTHBHBIX KayecTB — 'MOKOCTh yMa, TEPIUMOCTb K
MMPpOTUBOPCUUAM, KPUTUIHOCTDb, HAJIMYUC CBOCTO MHCHUA, KOMMYHUKATUBHBIX KA4YCCTB.

[Tpu u3ydyeHun Kypca ydaumguecs OyayT BOBIJICUEHBI B MPOIECC MO3HAHUS KUBOW MPHUPOJIBI, Y3HAIOT O
IIPUYMHHO-CJIEICTBEHHBIX CBA3AX B CTPOCHUU U (PYHKIUSAX KIETOK, M TKaHEel, HayJaTcs CaMOCTOSATEIIBHO
TFOTOBUTH MMKpOIIpENapaTsl pPa3jiu4HbIX TKAaHEW MW paccMarpuBaTb HMX B MHUKPOCKOI, Haydarcs
BBICKA3bIBATh CBOU MBICIIA U OTCTAUBAaTh UX.

[TporpamMmMoii mpenycMOTPEHO COYETaHUE Pa3IMYHBIX (OpM pabOThI, HATIPABICHHBIX HA JOMOJHEHUE U
yriy6iaeHre OMOoJI0ro-3K0J0rMYECKUX 3HaHUM ¢ OMOpOi Ha MPAKTUYECKYIO AEATEIbHOCTh U pEelICHHEM
3ajaHuid UIg moAroToBKH K EI'D. DTo mo3BosMT 00y4aromumcsi, ¢ OJHOH CTOPOHBI, PACHIMPUTH CBOU
3HaHUS O MUpPE KUBOH MPUPOJBI, C APYrOM — MPOJEMOHCTPUPOBATh CBOM YMEHHS U HABBIKU B 00JacTH
Ouosioruu Uit poheCCUOHATBFHOTO BRIOOPa €CTECTBEHHO-HAYYHOTO MPO(UIBHOTO HAIIPABICHHS.

ueﬂb, 3A1a4YM U IPDUHIATLI MPpOIrpaMMbl

Ilens: NO3HAKOMUTH YyYalllUXCS ¢ MHOrooOpa3ueM Mupa >KMBOW NPUPOAbI, BBIIBUTH HamboJjee
CIIOCOOHBIX K TBOPUECTBY YYALIUXCS U Pa3BUTh Y HUX [TO3HABATE/IbHbIE WHTEPECOB, MHTEIICKTYalIbHBIE,
TBOPUYECKHE U KOMMYHUKATHBHbBIE CTIOCOOHOCTH.
3aoauu npozpammot.

O0pa3oBare/ibHbIC

e  Pacuupsrs Kpyro3op, 4ro siBjisieTcss HEOOXOJUMBIM /151 JIF0OOT0 KYJIbTYpHOT'O YEIOBEKa.

e (Cnoco0cTBOBaThH NOMYJIAPU3ALNHN Y YUAIUXCS OMOIOrMUYECKUX 3HAHUM.

e  3HAKOMHUTH C OMOJIOTHUECKUMH CHEIIMATbHOCTSIMHU.

Paspusaromme

e Pa3BuTuE HaBBIKOB C MUKPOCKOIIOM, OMOJIOTHYECKUMU O0BEKTaMHU.

e Pa3BuTue HaBBIKOB OOIIECHHE U KOMMYHUKALINH.

e Pas3BuTue TBOpUECKHX CIIOCOOHOCTEH peOeHKa.

e  @opMHpOBaHHE ITPUEMOB, YMEHHI M HABBIKOB 110 OPTaHU3ALMU TOMCKOBOM U MCCIIEI0OBATEIbCKON
JESTEIBHOCTH, CAMOCTOSITEIIbHOM IT03HABATEIbHON JEATEIIBHOCTH, IIPOBEICHHUSI OIIBITOB.

Bocnurareabubie

e BocnuteiBaTh HHTEPEC K MUPY JKHUBBIX CYILECTB.

e BocnuTeiBaTh OTBETCTBEHHOE OTHOILIEHUE K IOPYUYEHHOMY JIEITy.

Ipunyunst npocpammol:
Ilpunyunet pabomur:
J1oOpoBOIbHOE yYacTHE HIKOJIBHUKOB BO BHEKJIACCHBIX 3aHATHUSX; €IMHCTBO Y4€OHOW M BHEYpPOUHOI
paboThI; 0OXBaT OCHOBHBIMH (JOpMaMM W BUJAMU BHEKJIACCHOU PabOThI 0€3 MCKIIIOYCHHS YJalluXcs,
Oormopa Ha CaMOJEATEIbHOCTh M HWHHUIMATUBY, BBIABICHHE WM Pa3BUTHE WHAWBUAYAIbHBIX KaueCTB
JIMYHOCTH; OOIIECTBEHHO MOJIE3HAs HAIIPABJIEHOCTh C YYaCTHUEM POJIUTENCH.
Axmyanvrnocmp
AKTYaJIbHOCTh TIPOTPaMMBI Kypca OOYyCJOBIIEHA TEM, YTO 3HAHHUS M yMEHHS, HEOOXOAUMBIE s
OpraHM3aluy y4eOHO-UCCIIeIOBATEIbCKON NIEeATENbHOCTH, CTaHYT OCHOBOWM i peaiu3alnud y4deOHO-
MCCIIE0BATENIbCKUX MPOEKTOB B CTapllieM 3BEeHE IIKoJbl. [Iporpamma Kypca MO3BOJISIET peann30BaTh
aKTyaJbHBIC B HACTOSIIEE BPEeMsI KOMIETEHTHOCTHBIM, THYHOCTHOOPHUEHTUPOBAHHBIHN, NEATEIbHOCTHBIN
MOAXO/BI.
Hayunocmo
buonorns — ydeOHas JUCHUIUIMHA, pa3BUBAIOIIAs yMEHUS HAOMI0MaTh, MBICIUTh, BUICTH
AKCIIEPUMEHTAILHYIO CTOPOHY IIPEIMETOB U SBIICHUH, JIeaTh BHIBOJIBI, 0000IIECHUSI.



Cucmemnocmso
Kypc ctpouTcsi oT 4acTHBIX 3ama4 K oOmMM (pelieHre OMOJIOTMYEeCKUX 3a7ad) M B KOHIIE Kypca
IIpe3EHTALMsI TPYIIIOBOIO ITPOEKTA.
Ilpakmuueckas 3nauumocms Kypca 6HeypOUHO 0esAmeabHOCmU:

e B ocHOBY Hacrosiiiel mporpamMmbl MOJOXKEHBI MEJArorHueckue M JUAAKTHUYECKHE MPUHIIUIIBI
pa3BUBAIOIIETO OOpa30BaHMSA, HAINPaBICHHbIE Ha (OPMUpPOBaHHE (YHKIMOHAIBHO I'PaMOTHOU
JUYHOCTH, T.€. 4eJIOBEKa, KOTOPBIM CMOKET aKTUBHO MOJIb30BATHCSl CBOUMU 3HAHUSIMU,TIOCTOSTHHO
YUUTBCS M OCBaMBaTb HOBBIE 3HAHUS BCIO JKHU3Hb, YTO COOTBETCTBYET OCHOBHBIM IPHUHLIUIIAM
rocynapcTBeHHOW nonauThku P B obOnactu oOpa3oBaHUs U COLMAIBLHOMY 3aKa3y Y4aCTHUKOB
00pa3oBaTeNBHOIO IpoIlecca:

e a) JMYHOCTHO-OPHUEHTUPOBAHHBIC MPUHUUIBI (MIPUHLMII AJANTHUBHOCTH, NPUHIUI Pa3BUTHS,
MIPUHIIMIT TICUXO0JIOTUYECKON KOM(MOPTHOCTH);

e 0) KyIbTYpHO OpHUEHTHUPOBAHHBIC MPUHIUMIBI (IPUHLUI 00paza MHpa, MPUHLHUI LEIOCTHOCTU
coZiepkaHusi 00pa3oBaHuUsl, MPUHIMII CUCTEMAaTUYHOCTH, HMPUHIMII CMBICIOBOTO OTHOIICHHS K
MUDY, IPUHIUI OPUEHTUPOBOYHON (DYHKIIUU 3HAHUH, IPUHIIUII OBJIA/ICHUS KYJIbTYpPOii);

e B) JEATEIBHOCTHO OPUEHTUPOBAHHBIE NMPUHIUIBI (IPUHIUI O0yYEHUS AEATEIbHOCTH, IPUHLIUIL
YIPaBISEMOro Mepexoja OT AEATEIbHOCTH B y4eOHON CUTyallMH K JIEATEIbHOCTH B JKU3HEHHON
CHTyallud, OT COBMECTHOW Yy4eOHO-TIO3HABATEIbHON JEATEIBHOCTH K CaMOCTOSITEIbHON
NEeSITeIbHOCTH YY€HHUKA, KPEaTUBHBIM MPUHIIHII).

[TpakTHueckue 3aHATHUSA - 3TA YACTh Kypca IIpelIojiaraeT IUPOKOE HCI0JIb30BaHNE UILTFOCTPATUBHOTO
Mmatepuaina (cxemsl, (hoTorpaduu, TabaMIIbI), a TAKKE U3yUEHHE MUKPOCKOIIMYECKUX IPEnapaToB KIETOK
U TKaHei. Vcrnonb3oBaHue COBpeMEHHOr0 000py10BaHus LIeHTpa «Touka pocTay M03BOJISET KAUeCTBEHHO
U3MEHUTH mporecc o0ydeHus: Ouosnoruu. IlosBisercs BO3MOKHOCTh KOJMUYECTBEHHBIX HAOMIOJCHUN U
OTIBITOB JUISI TIOJTYYEHHSI JOCTOBEPHOI MH(pOpMAaNnU 0 OMOIOTHYECKHX Mpoleccax u oobekTax. Ha ocHoBe
MOJyYEHHBIX 3KCIIEPUMEHTAIbHBIX JAAHHBIX 00yyaeMble CaMOCTOSATENIBHO AENIAl0T BBIBOABI, 0000IIAI0T
pe3ybTaThl, BBIABISAIOT 3aKOHOMEPHOCTH, YTO CIHOCOOCTBYET IOBBIIICHUIO MOTHBAIMHM OOy4YCHHS
HMIKOJIBHUKOB. IlpoduibHblli  KOMIUIEKT 0OOpyJoBaHus oOecreduBaeT 3S(PQPEKTUBHOE JIOCTUKEHHE
00pa3oBaTeNbHBIX  PE3yJAbTATOB  OOydYalOIMMHCA IO  IPOrpaMMaM  €CTECTBEHHO-HAyIHOM
HaNpaBJICHHOCTH, BO3MOXHOCTh YIIIYOJNEHHOTO HM3Y4YEeHHs OTAEIbHBIX MPEAMETOB, B TOM YHCIE IS
¢bopMupOBaHUS ~ U300pETATENBCKOIO,  KPEAaTUBHOTO,  KPUTHUYECKOIO  MBIIUIEHUS,  Pa3BUTHUSA
(GYHKIMOHATIBLHON T'PAaMOTHOCTH Y 00yYaroIuXcsl, B TOM YHCJIE €CTECTBEHHO-HAYYHOI M MaTeMaTHYECKOM.
DKCIIEpUMEHT SBIISIETCS HMCTOUYHMKOM 3HAHUM W KpUTEPHUEM WX HCTUHHOCTH B Hayke. KoHuenuus
COBPEMEHHOr0 00pa3oBaHMs MOJpPa3yMEBAET, YTO B Y4eOHOM SKCIIEPUMEHTE BEIYLIYIO POJIb JOJDKEH
3aHATh  CAMOCTOSATENIbHBIM  MCCIENIOBAaTENbCKUN  ydeHH4Yeckud  skcriepuMeHT. CoBpeMeHHbIE
HKCIEPUMEHTAIbHbBIE HUCCIIE0BAHUS 10 OMOJIOTUU YyXe TPYIAHO MPEeACTaBUTh O€3 HCIIOJIb30BaHHUS HE
TOJIBKO aHAJIOTOBBIX, HO M LM(POBBIX HW3MEPUTENBbHBIX MpuOOopoB.B denepaibHOM rocy1apcTBEHHOM
obpazoBatensHOM crangapte (PI'OC) mponucano, 4YTO OAHUM U3 YHUBEPCAIbHBIX YYEOHBIX AEUCTBHIA,
pUOOpETaeMBbIX  y4alllUMHUCS, JIOJDKHO  CTaTh ~ YMEHHE  «IPOBEJCHHS OIbITOB,  IPOCTBIX
9KCIIEPUMEHTAIbHBIX UCCIIEOBAHUMN, TPSAMBIX U KOCBEHHBIX U3MEPEHUN C MCIIONB30BAHUEM aHAJIOTOBBIX
1 HU(QPOBBIX U3MEPUTENBHBIX TPUOOPOBY». DKCIEPUMEHT 110 OMOJIOTUH, TPOBOJUMBIN HA TPAJULIMOHHOM
o0opy0BaHuM, 6€3 MpUMEHEeHHs HU(POBBIX 1aOOPaTOPHii, HE MOKET MO3BOJIUTH B IOJTHON Mepe PElIUTh
BCE 3a/1a41 B COBPEMEHHOM IIKOJIE. DTO CBSA3aHO C PSIOM IIPUUUH:

® TPaJUIIMOHHOE IKOJIBHOE 000PYI0BaHUE M3-3a OTPAHHYCHHS TEXHUUYECKUX BO3MOYKHOCTEH HE
MO3BOJISICT TPOBOIUTh MHOTUE KOJIMUYECTBEHHBIC UCCIICIOBAHNUS;
® UIMTEIBHOCTD MPOBEICHUS (PU3MUSCKUX MCCIICIOBAHUI HE BCETIa COTJIACYETCS C
JUTUTENILHOCTBIO YUEOHBIX 3aHSITHIA;
® BO3MOXHOCTBH NPOBCACHUA MHOT'UX I/ICCHG}IOBaHI/Iﬁ OrpaHUYrBaCTCA Tpe6OBaHI/I$[MI/I TEXHUKN
0€30MMacHOCTH U Jp.
[{udposas madopatopusi nentpa «Touka pocTa» MOJHOCTHIO MEHSET METOIUKY M COJCpIKAHUE
AKCIICPUMEHTATIBHOM JICSITEIbHOCTH U PEIIACT BhINICTIepeUnciieHHbIe Mpoosiembl. [lupokuii criekTp



JAaTYUKOB ITIO3BOJISICT y‘-IaH_[I/IMCH 3HAKOMUTHCA C HapaMeTpaMH (I)I/I3I/I‘-IGCKOFO 3KCHepI/IMeHTa HC TOJIBKO
Ha KAuyeCTBEHHOM, HO W Ha KOJMYECTBEHHOM YypoBHe. I{upoBas maboparopusi MO3BOISIET BECTH
JUIMTEIIBHBIA OJKCIEPUMEHT JaX€ B OTCYTCTBHE OKCIIEPUMEHTATOpa, a YacToTa HUX HW3MEpPEHUU
HETIOIBJIACTHA YEJI0BEYCCKOMY BOCIIPHATHIO.

B npomecce QopMupoBaHUS SKCIIEPUMEHTAIbHBIX YMEHUH YYEeHUK OOydaeTcsi MpeiCTaBIATh
uHbopMaIHio 00 UCCACIOBAHUN B YETHIPEX BHIAX:

e B BepOaJIbHOM: OIMKCHIBATH 3KCIIEPHUMEHT, CO3/1aBaTh CJIOBECHYIO MOJCIb OSKCIICPUMEHTA,
(buKCHpOBaTh BHUMAHKHE Ha U3MEPSIEMBIX BEIIMYMHAX, TEPMUHOJIOTHH;

¢ B TaOIMYHOM: 3aIIOJHSITH TAOJIMIIBI TAHHBIX, JIKALIHNX B OCHOBE OCTPOCHHSI TpaUKOB (TIPU 3TOM
y y4aluxcsi BO3HUKAET MEPBUYHOE IPEACTaBICHNE O MacITabax BEIHYHH);

e B rpadU4ecKOM: CTPOHUThH rpadHKH O TAOJUYHBIM JaHHBIM, YTO JaET BO3MOXHOCTH IIEpeXoa K
BBIIBIDKCHHIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXAy BEIWYMHAMHU (MPH 3TOM YUYHTENb
ITIOKA3bIBACT HpeI/IMYH_[eCTBO B BI/I3yaHI/I3aI_[I/II/I 3aBI/ICI/IMOCTeI71 Me)KI[y BCJIMYHMHAMU, HArI1AHOCTh U
MHOTOMEPHOCTB );

L] B BUJIC MAaTCMATHUYCCKUX ypaBHeHI/H‘/JIZ JaBaTb MaT€eMaTHYCCKOC OIIMCAHUC B3aMMOCBA3HU BCJIIMYHMH,
MaTeMaTHIECKOe 0000IIEHHE.

Hcnons3oBanue 000pymoBanus neHTpa «Touka pocTay Mpy pean3alii JaHHOTO Kypca BHEYPOUHOH
JeSITeJIBHOCTH MTO3BOJISICT CO3/1aTh YCIIOBHS:

. JUIS PacIIMPEHUs COAEePIKaHUs ILIKOJIBHOTO OMOIOTNYECKOro 00pa3oBaHus;

. JUTS TIOBBIIIICHHSI ITO3HABATEIBHON aKTUBHOCTH O0YYAIOIINXCSl B €CTECTBEHHO-HAYYHOH 00J1acTH;
. JUI Pa3BUTHUS JIMYHOCTU peOeHKa B Ipoliecce 00ydeHus: OHOJIOTHH, €ro ClIoCOOHOCTEH,
(bopMHpPOBaHUS U YAOBIETBOPEHHS COIIMAIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

. JUIs paboThI C 01aPEHHBIMU IIKOJIBHUKAMHU, OPIraHU3aLUU UX Pa3BUTHS B PA3JIMUYHBIX 00JIACTSIX

00pa3oBaTEeNbHON, TBOPUYECKOHN ICATEIBHOCTH.

Oobecneuenue momusayuu

Bo-niepBbix, pazBuTHe nHTEpECa K OMOJIOTHHU KaK HAYKe O IPUPOJIE OKPYKAIOIIEH YeIOBEKa C MEPBBIX
JTHEH JKU3HU, BO-BTOPBIX, HAYKE MO3BOJISIONIEH YETIOBEKY MOHATH Ce0sl, B-TPEThHX, YTO HE MAJOBaXKHO,
YCIICLTHOE yCBOEHHE YUeOHOro mMarepualia Ha ypoKax U BBICTYIUICHHE HA OJMMIIMAIAX MO OMOJIOTUU U
JIpYruX OUOJIOTHYECKUX UTPaX U KOHKYPCAX, OBJIAJICHUE METOJOM IMPOEKTOB.

Kpome mnepeuncieHHBIX TPUHIMIIOB B OPTraHHW3allid BHEKJIACCHOW pPabOThI MO OWOJOTHU €CTh
crenupuIecKuii A7 He€ MPUHIIUI PUPOJO0CO00PA3HOCTH, CYTh KOTOPOTO COCTOUT B TOM, YTO Pa3BUTHE
JTUYHOCTH peOeHKa UIET O CaMOM TIPUPOJIBI U YEPe3 IPUPOLY.

BwMmecre ¢ TeM B opraHuzaiiii ¥ MpoBEICHUN BHEKIIACCHOU pabOThI MO OMONIOTHH BOSHUKAET MHOTO
TpynHocTeid. OHM BBI3BaHBI TEM, YTO BHEKJIACCHAsl paboTa OU€Hb MHOTOTPaHHA M TPEOYET TBOPUECKOTO
MoAX0Ja K €€ MPOBEACHHUIO B Ka)KJIOM KOHKPETHOM Cilydae, YUUThIBasl 3alPOChl U UHTEPECHI yUalIuXcs,
WX UHIUBUIYATHHON BO3MOXKHOCTH M MECTHBIE YCIIOBHS. B mociennee BpeMs HaMeTUIach TEHICHIIUS 110
CONMMKEHUIO BHEKJIACCHOM paboThl ¢ ypokoM. Vcmonbp3oBaHME MHTEPAKTUBHBIX METOJOB OOYYEHHS
MO3BOJISIET YYaIlUMCSl HE OTPaHMYMBATHCS OMPENCICHHBIMU paMKaMH CBOEro OOIICHHS Ha YpOkKe, a
pacKpbIBaTh CBOM BO3MOKHOCTHM TBOPUECKOTO OCMBICIEHUS Marepuana Mo BHEYPOUHOE BpeMs yepe3
MacCOBBIE BUJIbI padoT.

Dopmobl nposedenus 3anamuil.

[IpenomaBanme Kypca B OCHOBHOM JIOJDKHO TPOBOJHMTHCS C MCIOJIB30BAHUEM AKTHBHBIX METOIOB
obyuenus. Kypce «B Mupe ki1etok u Tkanei» BkiovyaeT 14 mabopaTopHbIX pabOT 2 CEMUHAPCKUX 3aHATHSL.
3HauYnTeNbHAS POJb Ha 3aHATHSIX OTBEJCHA Ha MOCTAHOBKY W pa3pelieHre MpOoOJEeMHBIX BOMPOCOB. B
paMKax Kypca MOXKET HMPOBOJIUTHCS YpOK-pa3MblliuleHHe. Pa3BUTh y yuammxcsi yMeHue pa-00TaTh B
KOJIJICKTHBE MTOMOXKET BBIITOJTHEHNE paOOTHI B TPYIIIE U B TIapax.

Dopmut yuema 3Hanuil:

- OTBETHI yUYaIIuXCcs Ha MPOOJIEMHBIE BOIIPOCHI 110 X0y 3aHSTHS,
- BBIBOJIbI TAOOPAaTOPHBIX PadoT;
- CaMOCTOSITENTbHBIE MUHU-TIPOCKTHI YUAIIHXCSI.



Pe3ynomamul oceéoenus Kypca 6HEypOUHOU 0esAmelbHOCHU.
JIMYHOCTHBIE Pe3yIbTATHI:

IIaTproTHYeckoe BOCIIUTAHHE:

e OrtHomeHne K OMOJOrMH KaK BayKHOM COCTaBIISIIOILEH KyJIbTYphl, FOPAOCTb 3a BKJIAJ POCCUNHCKUX U
COBETCKMX YUEHBIX B Pa3BUTUE MUPOBOW OMOJIOTMYECKON HAYKH.
I'paxxnanckoe BociuTaHue:
® TOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOM [EATENbHOCTH IIPU BBIIOJIHEHUU HCCIIENOBaHUN U
IIPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAaHHIO ¥ B3aUMOIIOMOILH.
JlyX0BHO-HPABCTBEHHOE BOCIIUTAHHE:
® TOTOBHOCTH OLICHMBAaTh IIOBEACHUE M IIOCTYIIKM C IIO3ULHMHM HPABCTBEHHBIX HOPM M HOPM
9KOJIOTMYECKOHN KYJIBTYPBI;
® TIOHUMAaHWE 3HAYMMOCTH HPAaBCTBEHHOT'O aCIIEKTa ICATEIIbHOCTH YeJIOBEKa B MEIUIIMHE U OMOJIOTHH.

JcTeTHYecKoe BOCIIUTaHue:
® [IOHMMaHHE poJid ONOJIOTUH B (POPMUPOBAHUU FCTETUUECKON KYJIbTYPbl TUYHOCTH.
IleHHOCTH HAYYHOTI'O IO3HAHUSA:
® OpHEHTAlUsl Ha COBMECTHYIO CHUCTEMY HAy4yHBIX IPEICTaBIEHUIl 00 OCHOBHBIX OHMOJOTMYECKUX
3aKOHOMEPHOCTSX, B3AMMOCBS3X YEJIOBEKa C IPUPOJHON U COLMAIIBHON CPEOH;
® [IOHMMaHHE poJiu OMOJIOTHUECKON HayKU B (POPMHUPOBAHUH HAYYHOI'O MUPOBO33PEHUS;
® pa3BUTHE HAyyHOW JHOOO3HATENBHOCTH, MHTEpeca K OHOJIOTMYECKOM HayKe, HaBbIKOB
HCCIIEI0BATENbCKOMN JAESITEIbHOCTH.
®opMHpOBaHUE KYJAbTYPHI 310POBb:
® OTBETCTBEHHOE OTHOULIEHHE K CBOEMY 3JI0POBBIO U YCTAaHOBKA Ha 3JI0POBBIM 00pa3 KU3HU (310pOBOE
NUTaHUe, COOJIO/IEHNE TMIMEHNYECKUX MIPAaBUI U HOPM, COaTaHCUPOBAHHbBIM PEKUM 3aHATUHN U OTABIXA,
peryisipHas (puznyeckas akTUBHOCTD);
® OCO3HaHHE IOCJIEJCTBUM M HENPUATHE BPEAHBIX NPUBBIYEK ( yHOTpeOJeHUE aKorons, HapKOTHKOB,
KypeHHe) U UHBIX (hopM Bpena Al GPU3NYECKOTO U IICUXUYECKOTO 3/10POBbS;
e co0uoJieHre MpaBuil 0€30MaCHOCTH, B TOM YHCJIE HAaBBIKM 0€30MacCHOTO MOBEJCHUS B IPUPOAHOM
cpene;
e c(hOpMHUPOBAHHOCTH HABbIKA Pe(IIEKCHH, YIIPaBIEHUE COOCTBEHHBIM SMOLMOHAIBHBIM COCTOSIHUEM.
TpynoBoe BocniuTanue:
® QAKTUBHOE y4yacTHE€ B pEIIEHUM MPaKTHMYECKUX 3ahay (B pPaMKax CEMbH, ILIKOJBI, TOpoja, Kpas)
OMOJIOTMYECKOH UM DKOJOTMYECKOW HaIPaBICHHOCTH, WHTEpPEC K MPAKTUYECKOMY H3YUEHHUIO
npodeccuii, CBSI3aHHBIX C OMOJIOTHUEH.
JIKOJIOTHYECKOe BOCTIMTAHHE:
e OpHEHTalUs Ha IpUMEHEeHHEe ONOJIOTUUECKUX 3HaHUH MPH PEeILIeHUH 3a/]1a4 B 00JIaCTH OKPY KAIOLIeH
Cpelbl;
® 0CO3HaHME HKOJIOTHUECKUX MPOOJIeM U MyTeH UX perieHus;
® TOTOBHOCTb K YYaCTHIO B IPAKTHUUYECKOU IE€ATEIBHOCTH KOJOTU-UE€CKON HAIIPABIEHHOCTH.
ApanTanusa o0y4amumerocss K M3MEHSIIOIMMCS YCJIOBHAM COLMATbHON M NMPHUPOAHON Cpeabl:
® aJeKBaTHAas OLIEHKA U3MEHSIOLIUXCS YCIOBHIA;
® T[pUHATHE pelleHus (MHAMBUAYaJbHOE, B TPYIIE) B  H3MEHSIOIIMXCS YCIOBUSAX HA OCHOBaHUU
aHain3a OMOJIOTMUECKO HH(pOPMaLINK;
® [UIAHUPOBaHHWE JCWCTBUH B HOBOW CHTyallud Ha OCHOBAaHMM 3HAaHUN OHOJOTMYECKUX
3aKOHOMEPHOCTEM.



IIpenmeTHble pe3yJbTaThl:
» IpUOOpETEHHE OIbITa WCIIOJNB30BAHMSI METOIOB OHOJIOTUYECKOH HAyKH U TMPOBEICHHUS

HECJIOKHBIX OMOJOTHYSCKUX OKCIICPUMCHTOB, METOA0JIOTMHU COLMUAJIBHBIX HCCHG,HOB&HHP'I;

» (OpMUPOBAHHE OCHOB 3KOJIOTUYECKONM TPaMOTHOCTH: CIIOCOOHOCTH OIICHUBATH MOCIEACTBHS

> OBJIAACHUC pPA3JIMYHBIMU BHUAAMU HYGJ'II/I'-IHBIX BLICTYHJIGHI/Iﬁ (BBICKa3BIBaHI/I$I,

NeSITeIbHOCTH YEJIOBEKA B MPUPOJIE;
MOHO!JIOT,
JTUCKYCCHS) U ClIeZIOBaHKE ITHUECKUM HOpPMaM U MpaBuiiaM BEeJCHUS AUAJIOra;

> YMCHHUEC BBIIIOJHATE IO3HABATCIIBHBIC U ITPAKTUYCCKUE 3aJaHusl, B TOM YHCJIC C UCIIOJIb3OBAHHUEM

HpOGKTHOfI JACATCIIbHOCTH.

MeTaHpe[[MeTHLIe pe3yJjbTarbl:

>

YMEHHE CaMOCTOSITEIBHO OIpEeNessaTh LIeJTH CBOEro Oo0y4yeHus, CTaBUTh U (POpPMYIUPOBAThH IS
ce0s HOBBIE 3a/la4M B yyeOe U MO3HABATENbHOM NEATENbHOCTH, Pa3BUBAaTh MOTHUBBI U UHTEPECHI
CBOCH MM03HABATEIbHOMN AEATEIHLHOCTH;

YMEHHE OOBSICHATH OMOJIOTUYECKUE SBIICHUS U TIPOIIECCHI C HAYYHBIX MO3UIINI; pacCMaTpUBATh MX
KOMILIEKCHO B KOHTEKCTE CJIOKHUBIIUXCS PeaIuii U BOBMOYKHBIX MEPCIEKTUB;

OBJIaJICHHE COCTABISIOLIUMU HCCIIEIOBATENIbCKON U MPOEKTHOM AEATeIbHOCTH, BKIIIOYas YMEHUS
BUJIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bl, AaBaTh OMPEICIICHUS MOHATHUSM,
KJaccuuIUpoBaTh, HAONIOIaTh, MPOBOJUTH IKCIIEPUMEHTHI, JENIaTh BBIBOJABI M 3aKIIOUEHUS,
CTPYKTYPUPOBATh MaTepuall, OObICHSITH, 10KA3bIBaTh, 3aLIUIIATH CBOU HJICH;

yMeHHEe paboTaTh ¢ pa3NIUYHBIMU HCTOYHUKAMH OMOIOTUYECKOM nH(OpMALIUK;

YMEHHE CaMOCTOSTEIBHO MJIaHUPOBATh MyTH JOCTUXKEHUS 1EJIeH, B TOM YUCIIe albTEPHATHBHEIC,
OCO3HAaHHO BBIOMpATh Hanbosee F3G(HEeKTUBHBIC CIIOCOOBI PEIICHNS YUeOHBIX M IMO3HABATEIBHBIX
3azady;

YMEHHE OCO3HAaHHO HCIIOJIb30BAaTh PEUEBBIE CPEACTBA AJIS JUCKYCCHMM M apryMEHTAIlMH CBOEH
MO3UIMU: CPABHHUBATh Pa3HbIe TOUKH 3PEHHS, apryMEHTHUPOBAaTh U OTCTaMBATh CBOIO TOYKY
3pEeHHUs;

YMEHHE OPraHU30BBIBATh Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO ACSITENbHOCTh C YUUTETIEM U
CBEPCTHUKAMH, pab0TaTh UHJIUBHUAYAIHHO U B TPYIIE: HAXOAUTh O0IIEe PEIICHHE U pa3periaTh
KOH(QUIMKTBI HAa OCHOBE COIJIaCOBaHUsl TO3UIIMA M yYe€Ta HHTEpPEcoB, (HOPMYIUPOBATH,
apryMEHTHPOBaTh U OTCTaWBaTh CBOE MHEHHUE;

dbopMupoBaHHE W PA3BUTHE KOMIETEHTHOCTH B 0OJIACTH HCIOJIL30BaHUS WHOOPMAIMOHHO-

KOMMYHHUKATUBHBIX TexHonorut (MKT-komnereHiuit).

H.]IaHI/IpyeMble pPe3yJbTaTbl 0CBOCHUS NMPOrpaMMbl Oﬁy‘{alOIIII/IMHCH

YuyeHuk HAYIUTCH Yuyenuk NOJYYMT BO3MOKHOCTD HAYYHUTBCHA

1.Yuammecs B TeueHWe Kypca mpuoOperaer

CIICAYIOIINE 3HAHUA:

% 00 MCTOPUYECKOM Pa3BUTHH MHUKPOOHOJIOTHU
OT MPOCTENIINX,

% 00 YBEIUYUTEIIbHBIX
AJIEKTPOHHOTO MHUKPOCKOIIA;

% 00 OCOOCHHOCTSIX CTPOCHHUS IMpPEICTaBUTEICH
Pa3IMYHBIX [[APCTB KUBOTO MUPA;

% 0 3HAUCHWHM W3YYCHHBIX OPraHU3MOB B
MIPHUPOJIC U )KU3HU YEJI0BEKA.

npudopax 10

* CaMOCTOSITENIBHO 3aJlyMbIBaTh, IJIAHUPOBATh
W BBIIONHATH  y4eOHOE  WCCIIEIOBAaHHE,
y4eOHBIN U COLMANIbHBIN TPOEKT;

* HCTOJIb30BaTh  €CTECTBEHHO - Hay4dHbIE
METOABl U MPUEMBI, KaK abCTparupoBaHUE OT

NpUBXOIIMMX  (HaKTOPOB, TMpOBEpPKa Ha
COBMECTHMMOCTb C JPYTUMH HU3BECTHBIMU
¢baktamu;

¢ UCTIOJIB30BAThL MCTOABI IOJYYCHUS 3HaHI/II71,
XapaKTCPHBIC IJI1 COOMATIBHBIX U




2. Yuamecs B TeUEHHE Kypca IPUOOPETAIOT | HCTOPHUYECKUX HayK: aHKETUPOBAHHUE,
YMeHUA U HAGbIKU: MOJIETTUPOBAHUE, TIOUCK HUCTOPHUYECKUX
% CaMOCTOSITEIBHO TOTOBUTH MUKPOIIpENaparsl; | 00pa3IoB;

%* BBIPAIMBATh KYJIbTYPHI PA3IUUHBIX OAKTEPHH | * UCIIOIBL30BAThH HEKOTOPBIE IPUEMBI
Y TJIECHEBBIX I'PUOOB; XYyJO’KECTBEHHOTO [TO3HAHUS Mupa:

% u3ydyaTb ¥  OINCHIBaTh  IPEICTAaBHUTEICH | IIEIOCTHOE OTOOpaKCHHE MHpa, 00PasHOCTD,
Pa3JIMYHBIX LAPCTB; XYJOKECTBEHHBI BBIMBICE], OPIaHUYECKOE

% HaOmojaTb ¥  CpaBHMBaTb  pe3yJbTaThl | SAMHCTBO OOMIETO OCOOCHHOTO (THUIUYHOIO) H
OMOJIOTMYECKOTO IKCIIEPUMEHTA. €AMHUYHOI0, OPUTMHAIILHOCTD;

%* HU3jaraTb CaMOCTOSATEIbHO IIOATOTOBJICHHBIN | * [[CJICHANPABICHHO W OCO3HAHHO Pa3BHBAThH
MaTepHa, JienaTh IPE3EHTALUIO | CBOM  KOMMYHUKATUBHBIE  CIIOCOOHOCTH,
COOCTBEHHOT'O TBOPYECTBA. OCBauBaTh HOBBIE SI3bIKOBBIC CPE/ICTBA;

* OCO3HaBaTb CBOI0 OTBETCTBEHHOCTH 32
JOCTOBEPHOCTh  IIOJIYYCHHBIX 3HAaHHUM, 3a
KAa4eCTBO BBIIIOJHEHHOIO ITPOEKTA.

OcHoBHbIE TPeOOBAHNS K 3HAHUSAM ¥ YMEHUSIM y4alUXCS
Yuawueca oonscnvt 3mamo:

e YCTpOWCTBO CBETOBOI'O MUKPOCKOIIA;

o [lonoxeHus KIETOYHON TEOpHUH;

e OCOOEHHOCTH POKAPUOTHYECKON M DYKAPHOTHUECKON KIIETOK;

e (CXOACTBO M pa3Iu4Me PaCTUTEIbHON U JKUBOTHOU KJIETOK;

. OCHOBHBIE KOMIIOHEHTEI U OpraHOnUAbI KJICTOK: MCM6paHy, OUTOIIa3MY U OpTraHONbI,
MHUTOXOHJIPHH U XJIOPOILIACTbI, pUOOCOMBI;

o OCHOBHBIE dTarbl OMOCHHTE3a OelIKa B DYKapHOTHYECKON KIIETKE — TPAHCKPHUIIIHIO U
TPaHCIALHUIO;

e OcCo0OEHHOCTH fAIEPHOTO alIapaTa u PenpoAYKIHIO KIETOK;

o Peakuuio kieTok Ha Bo3JieiicTBHE BpEeAHBIX (PaKTOPOB CPEIbI;

e Omnpenenenue U KIacCU(PUKALNIO TKAaHEH, TPOUCX0XKIEHHE TKAaHEH B 3BOTIOLUN
MHOTOKJIETOYHBIX;

. CTpOeHI/Ie OCHOBHBLIX THITOB KJIE€TOK U TKAHEH MHOTOKJICTOUYHBIX KHUBOTHBIX

o NMerpb mpeacTaBiaeHUe 0 MOJIEKYISIPHO-OMOIOIMYECKMX OCHOBAX psia BXKHEHIIINX MTPOLECCOB B
KJICTKAaX W TKaHAX HAIICro OpraHu3ma.

Yuawueca oonscnot ymemsn:

o PaboraTh co CBETOBBIM MUKPOCKOIIOM U IpenapaTaMu;

o HasbiBaTh cocTaBHBIE YACTH KIIETKH U “‘y3HaBaTh~ UX Ha cxeme Wi gortorpaduu;

e M3roToBidTs NpOCTENIINE IIPENAPATHI 1JI1 MUKPOCKOIIMYECKOr0 UCCIEA0BaHU;

e Omnpenensats THN TKaHU 0 poTorpaduu;

e BbIBIATH NPUYMHHO-CIECTBEHHBIE CBA3U MEKIY OMOJIOTMYECKUMU MPOLIECCaMH,
MIPOUCXOSIIMMH Ha Pa3HbIX YPOBHSIX OpraHU3alluy >KUBBIX OPraHU3MOB (OT MOJIEKYJISIPHOTO /10
OpPraHU3MEHHOTIO0);

o MmtrocTpupoBaTh OTBET NPOCTEHIIMMHU CXEMAMH M PUCYHKAMHU KIIETOYHBIX CTPYKTYD;

o PabGorath ¢ coBpeMeHHOI OMOIOTHYECKON U METUIIMHCKOM JTUTEpaTypoid;

e CocraBnsaTh KpaTKue pedeparsl U TOKIabl 10 MHTEPECYIOIUM UX TeMaM U MPEICTABIATh UX;

Hcmons30BaTh 3HaHUA O KJIETKE U TKAHIX JJIs1 BEACHHUA 3J0POBOI'0 06pasa KHU3HHU



®opmupyembie YY /I

B pesynbTare BHEYpOUHOH AEATENBHOCTH y YYalIuxcs OyAyT CQOpPMHPOBAaHBI JHMYHOCTHBIE,
MMO3HABATCJIIbHBIC, KOMMYHUKATUBHBIC U PCTYIATUBHBIC YHUBCPCAJIBHBIC y‘{e6HBIC I[GﬁCTBHSI KaK OCHOBa
y4e0HOr0 COTPYAHUYECTBA U YMEHUS YUYUTHCS B OOIICHUU.

JInuHocTHble YY /I
1. llenuts ¥ IpUHUMATH O6A30BbIE LIEHHOCTH.
2. OcBoeHME JTMYHOCTHOTO CMbIC/IA YUEHHUS; BbIOOp AalibHEHIIEr0 00pa30BaTEIbHOTO MapUIpyTa.
3. [ToHMMAaTh CMBICT U 1€ CaMOOOPa30BaAHHUS.
4. JlaBaTh HPAaBCTBEHHO-3TUYECKHE OLICHKH.

ITo3naBarTenbHbIe YY ][
1. OpueHtupoBaThCsl B IUTEPATYypE: ONPEAEIATh YMEHUS, KOTOpble OyyT CPOPMHUPOBAHBI HA OCHOBE
M3yUYEHHS TaHHOTO pa3/iernia; ONpeessiTh Kpyr CBOETO HE3HAHMUS; TUIAHUPOBATh CBOIO paboTy 1o
M3YyYEHHUIO HE3HAKOMOI0 MaTepHara.
2.CaMOCTOSITETIHHO TMPEATONIaraTh, Kakas JONOJHUTENIbHAS HH(popMaIus OyaeT Hy)KHa s U3ydeHUs
HE3HAKOMOI'0 MaTepuana;
0TOMpaTh HEOOXOAMMBbIE HICTOUHUKU UH(OPMAIIMK CPeaU MPEUIOKEHHBIX YUUTENIEM CI0BapeH,
SHIMKJIONENH, CIPAaBOYHUKOB, 3JIEKTPOHHBIE TUCKH.
3. ConoctaBnsaTh M 0TOMpPATh MH(YOPMAIHIO, TOJYYEHHYIO U3 PA3JIUYHBIX UCTOYHUKOB (CJIOBApH,
SHUMKJIONEINH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU, CETh VIHTEpHET).
4. AHanu3upoBaTh, CPAaBHUBATh, IPYIIIUPOBATh Pa3IMYHbIC OOBEKTHI, SIBICHUS, (DAKTHI.
5. CamocTOATENBHO AeNaTh BBIBOBI, IEpepadaThiBaTh HH(GOPMAIIHIO, TIPEOOPA30BBIBATS €€,
IPECTABIATh HH(OPMALIMIO HA OCHOBE CXEM, MOJIeNIel, COOOIEHUI.
6. CocTaBiIsATh CIIOXKHBIN TUIAH TEKCTA.
7. YMeTh niepesiaBaTh CO/IEpPIKaHUE B CKATOM, BBIOOPOYHOM HMJIU pa3BEPHYTOM BHJIE

Kommynuxkarususbie YY /|
1.Y4acTBOBaTh B IMAJIOTE; CIYIIATh U [IOHUMATh IPYTHX, BBICKA3bIBATh CBOIO TOUKY 3pEHUS HA
COOBITHS, TOCTYIIKH.
2.0¢opMIIATh CBOU MBICIIU B YCTHOM U MIMCbMEHHOM pEUr C yUe€TOM CBOUX YUEOHBIX U )KU3HEHHBIX
pPEYEBBIX CUTYaALUH.
3.YuTaTh BCAyX U MPO cedst TEKCThl Y4EOHUKOB, APYTUX XYA0KECTBEHHBIX U HAYYHO-TIOMYJISIPHBIX
KHWT, IOHUMAaTh POYHUTAHHOE.
4. BbINonHAs pa3IUdHble POJIM B IPYIIE, COTPYAHUYATh B COBMECTHOM PELIEHUH MPOOIEMBI
(3amaum).
5. OTcrauBaTh CBOIO TOUKY 3pEHUs, COOII0Aas MPaBUIa PEYEBOI0 AITUKETA; apIryMEHTHPOBATh CBOIO
TOYKY 3pEHHSI C TOMOUIbIO ()AaKTOB U IOTIOJHUTENIbHBIX CBEACHUM.
6. KpUTHYHO OTHOCHUTBCS K CBOEMY MHEHHIO. Y METh B3IVISIHYTh Ha CUTYaLUIO C MHOW NO3ULMH U
JIOTOBApUBATHCS C JIFOJIBMU UHBIX TO3UIIHI.
7. IloHMMAaTh TOUKY 3pE€HUs APYToro
8. YuactBoBaTh B pabOTe TPYMIIbI, paCHPEENSITh POJIU, 10TOBapUBaThCs ApYrT ¢ apyroM. [IpenBuners
MIOCJIEACTBHS KOJUIEKTUBHBIX PELICHUM

PeryasituBubie YY /]|
1.CamocrosaTenbHO (HOPMYIHPOBATH 3aJJaHHE: ONPEEIIATh €ro 1elb, IJIAHUPOBATh aJITOPUTM €ro
BBINOJIHEHUS], KOPPEKTHPOBATH pabOTY 1O X0y €ro BHIIIOJHEHHS, CAMOCTOSITENIHO OLIEHUBATh.
2. Mcionp30BaTh IpH BBINOJIHEHUS 33JIaHUS pa3IMUHbIe CPEeACTBA: cupaBounyto auteparypy, UKT,
UHCTPYMEHTHI ¥ TPHOOPBHI.
3.0mpenensiTh CaMOCTOSATEIbHO KPUTEPUHN OLIEHUBAHUS, 1aBaTh CAMOOLIEHKY



Pezynomamut u 3¢hgpexmol 6Heypounoil 0eamenbHOCMU yUaujuxcs.

Jlna ycriexa B OpraHM3ali BHEYPOYHOM JIEATENBHOCTH IIKOJIBHUKOB IPUHIUIINAIBHOE 3HAYCHUE
MMEeT YMEHHUE pa3IMuUTh Pe3yibTaThl U 3(pPeKThI 3TON AEATENbHOCTH.

Pe3yabTaT — 3TO TO, YTO CTAJIO HEMOCPEACTBEHHBIM UTOTOM YYaCTHs LIKOJIBHUKA B IEATEIbHOCTH.
ApdexT — 310 NOCHEACTBUE pe3ynbTaTa. IIpnoOpereHHOE 3HaHME, TEPEKUTHIE YYBCTBA U OTHOLLICHMS,
COBEpPILICHHBIC JIEHCTBHS PA3BUJIM YEIOBEKAa KaK JIMYHOCTb, CIOCOOCTBOBAIM (POPMHPOBAHUIO €TI0
KOMIIETEHTHOCTH, HIEHTUYHOCTH.

Bocnurare/ibHbIH pe3yJbTaT BHEYPOUHOI ICATEIBHOCTH — HEMOCPECTBEHHOE MPUOOpETEHHE peOEHKa
Osarozapst €ro y4acTuiO B TOM WJIM MHOM BUJE JESTEIbHOCTH.
BocnurareabHblil 3¢(ekT BHEYPOUHOH NAeATEeJbHOCTH — BIIMAHUE (TIOCIEICTBUE) TOTO WJIM HMHOTO
IYXOBHO — HPABCTBEHHOI'O IPHOOPETEHNs Ha MPOLIECC Pa3BUTHS IMUHOCTU peOEHKa.
Bce BHIBI BHEKJIACCHBIX 3aHSATHH BBIXOIAT 32 paMKU y4eOHOH paboTel mo Ouosiornu. OpHAaKo OHHU
SBJISIIOTCSL HEOTHEMJIEMOM YacThiO BCEro y4eOHO — BOCIIMTATENILHOIO MPOLECcca, BAXKHENIIIMM CPEICTBOM
BOCTIUTAHUS U PAa3BUTHUS YUALIUXCS PA3HBIX KJIACCOB, OPraHU3AIMsI TON paOOTHI B IIKOJIE CIYKUTOJIHUM
U3 KpPUTEPUEB TBOPYECKONW pabOThl Yy4yHWTENs, IOKa3aTeleM €ro IeJaroruyeckoro MacrepcTBa U
poecCHOHATEHOW OTBETCTBEHHOCTH.

BHeknaccHbIe 3aHATHS €CTh (OpMa pa3sITUIHON OpraHU3aluy T0OPOBOJIBLHON paOdOTHl yHalXCsl BHE
ypOKa I0JI pyKOBOJICTBOM YUMTENS JJIsl BO30OYKJIEHUS U MPOSIBICHUS UX [TO3HABATEIbHBIX UHTEPECOB U
TBOPYECKOH CaMOJIeTEIbHOCTH B paCIIUPEHUE U IOMOJIHEHUE HIKOJIbHON NMPOrpaMMbl IO OMOJIOTHH.



2.Copaep:kaHue Kypca BHEYPOUHOM AesITeIbHOCTH € YKa3aHHeM (pOpM OpraHu3aliMid ¥ BHOB AeATEJIbHOCTH.
Onucanue mecma 6 yuebHoOM niawe.
[TpoaOMmKUTENBHOCTD PeAIM3aLUU IPOrpaMMBl: 1 yueOHbIl roj

OO011ee KOJIMYECTBO YacoB 10 mporpamme: 34 yaca

KonnuectBo 3agaTuii B Henenro: 1 gac
[TpomomxuTenbHOCTH 3aHATHS — 40 MUHYT
O0BEM BpeMeHH, OTBOJMMOr0 Ha M3y4EHHE Kypca BHEYpOUHOi festenbHocTH «lccnenoBarenbekast 6unonorus» 10 kinacca — 1 yac B Henento, 34 gaca.

Kuaace | yveTBepTH Il verBepTs | |1l yerBepTh | IV YeTBepTH I'on
10
J1aH 8 7 8 34
dakr
Kuaace KoJ1-Bo yacoB B HeeJ110 Kos1-Bo y4yeOHBIX Hegeb Bcero yacoB 3a yueOHbI# roa
10 kmacc 1 gac 34 34
Ne HaumenoBanmue pasnenoB u| CoxaepxaHue Kypca Kou-Bo XapakTepucTuka ®opmbl opranuzauuu | OCHOBHBIE
TEeM 4acoB OCHOBHBIX BU/JIOB AeATeJIbHOCTH HAIIPABJICHUA
Aymuto | Heaynu AeATEJbHOCTH y4almxcs BOCIIUTATENbHOMN
PHbIe | Topubie AeATeIbHOCTH
Paznen |. «O0mas uurosorus» (0umoaorus Kiaerkn) -204
1 Tema 1. BBenenue B Ucnionb3oBanue 1 - VYMeTh BBIIEIATH O0II1E -IpynnoBas I'paxxnanckoe
OMOJIOTHIOKJIETKH YBEITMYHUTEIBHBIX CYILECTBEHHBIE TIPH3HAKH -paboTa B mapax BOCITUTAHHE; .
npuOOpoOB Mpu CTPOCHUS KIIETKH. -MHMBHyJIbHAS JyxoBHO-
1. 3amaun coBpeMeHHOM U3y4YeHUH 00BEKTOB OOBSCHITH OCHOBHBIC OcymecTBisOTCA B HPaBCTBEHHOE
muroaornu. Knerounas >KUBOU IPUPOJBL. HOJIOKEHUS KIETOYHOU YCTHOM, MUCbMEHHOM, BOCITHTAHUE;
TEOpUsI — OCHOBHOM 3aKOH YBeauuuTenbHbIe teopuu T. lIBanna, M. dhopmax. K Hum duznveckoe
CTPOEHUS KUBBIX OPTaHU3MOB pUOOPBI: JTyIIbI HInennena. OTHOCSATCS: BOCIIUTAHUE,
py4Has, IITaTUBHAS, Ymenue pabotats ¢ WHAVBUYabHBIN, (bopmMupoBanue
Mukpockort. P. I'yk, A. nabopaTopHBIM TPYIIIOBOM U KYJBTYpPBI
BaH JleBeHryk. 3acmyra 00opyIoBaHUEM, (hpoHTANBHBII onpoc ¢ 3I0pOBBS U
OTEYECTBEHHBIX YBEIMYUTEITbHBIMH UCIIOJIb30BAaHUEM SMOIOHAEHOTO
OMOJIOrOB B 3aIIUTE npubopamu. CpaBHUBATh KOHTPOJIbHBIX BOIIPOCOB M | OJIATOMONTYYHS;
OCHOBHBIX TTOJIO’KEHHU YBEJIMUEHHE JIYTIbI U 3aaHUH, COACPIKAIUXCS | DKOJOTHIECKOE
KJIETOYHON TEOPHH. Mukpockomna. CoOironats B yueOHO-METOINYECKUX | BOCIIUTAHHE.
mpaBuia paboTHI B oCcoOHsX U Lennoctu
KaOuHeTe. TUTAKTHYECKIX HAYYHOTO
MaTepHualnax, TBOpYeCKUe | IMO3HAHUS

" IPAKTUYCCKHUC pa6OTI)I,
HUCCIICJOBaHMA,




ITo3HakOMHTBCS C Ymenune paboTats C COOOIICHUS, TPOEKTHI. dusnueckoe
Tema 2. buojoruyeckas 1ab0PaTOpus | yazpayeHnem 1a0opaTopHBIM 3T0 coOpaHHe pa3IUYHBIX | BOCIIUTAHUE,
M IPaBHJIa Pa0OTHI B Hel J1a00paTopuH, o0opynoBaHHEM, TBOPYECKHUX, IPOCKTHBIX, | (hOpMUPOBAHUE
. 000pyIOBaHHEM . YBEITMYUTEIbHBIMU HCCIIeI0BATEIbCKUX KYJIBTYPBI
1.060pynoBanne OHOTOrHICCKOM O0cynuTh 3HAYUMOCTh npubopamu. CpaBHHBATh paboT yyeHHKa, a TaKKe | 3AO0POBBS U
nabopatopun OMOJIOTHYECKUX 3HAHHUH YBEIUYEHHUE JTYIIBl U OIIMCaHUE OCHOBHBIX 3MOLIMOHAIILHOTO
B IMOBCEHEBHOM JKU3HU mukpockorna. Ilomyudats (hopM u HampaBieHUH ero | OIaroMOIy4Hs;
4eJoBeKa. 3HATh BUJBI HAaBBIKH Pa0OTHI C yueOHOIi U TBOPUECKOH Tpynosoe
71a00paToOpHOTO MHKPOCKOIIOM IIpU AKTUBHOCTHU: y4acTHE B BOCIIUTAHUE;
00opynoBaHus IS H3yYCHHUU TOTOBBIX HCCIIEAOBaHUAX Lennoctu
BBITIOJTHEHHUS MHUKpOIpEenapaTos. KOHKYpCax, HAYYHOTO
nabopaTtopHbIX paboT CobnroaTh mpaBuia KOH(EpCHIUSIX. MO3HAHUSI
o0 OMOJIOTHH paboTsI B KaOMHETeE,
oOparieHus ¢
1ab0paTOPHBIM
000opyIoBaHHEM
Tema 3. Memoowl uzyuenusn YcTpoicTBO CpaBHHUBATh METOJIBI -TpynIoBas HyxoBHoO-
HCUBBIX OPZAHUZMOE. MHUKPOCKOIIA. MIPUTOTOBJICHUSA 'pa6OTa B Iapax HpPaBCTBEHHOC
Yeenuuumensuuie npuéopul Mertonpl n3yyeHus MIpenapaToB «KUBas -MHAUBUYaJIbHAs BOCIIUTAHUE;
JKUBBIX OOBEKTOB. KJIETKa» U Ocy1IecTBISAIOTCS B DcTeTnyeckoe
1. JIaGopartopHas paGora Ne 1 Hao0aoaenune «(puxcupoBaHHBII YCTHOM, TECTOBOMH, BOCITHTAHUE;
«Y CTPOICTBO MHKPOCKOIIA 1 TPABHIIA (SMIHMPHUECKUI METO npemnapat» . HasbsiBaTh npakrtuuyeckoit popmax. K | @dusuueckoe
PaGOTBI ¢ HUMY. TIO3HAHUS) — OTKCaHHe NPUYHHY TOHMKEHHE HUM OTHOCSITCSL: BOCIIUTaHUE,
2. MeTo1bl H3yHUeHHs GHOIOTHUECKHX OHMOJIOTUYECKOTO BOJTHOT'O TIOTECHITHATIA WH]IUBU1y aJIbHBIMH, ¢dbopmupoBaHue
OGLEKTOB 00BEKTa WK MpOoLiecca; pacTBopa, B KOTOPOM IpyMNIoBoi 1 KYJIBTYPbI
3. MeTo/1bl IPUTOTOBIIEHUS 1 H3y4eHNs! CpaBHeHnne — HaXOJIATCS KICTKH JIyKa (poHTaIBHBIH OIIpOC ¢ 3I0POBBS U
[PENapaToB KUBasl KIETKa» HEO0XOIUMO ISl TOTO, Ymenune paboTats ¢ UCII0JIb30BaHUEM SMOIOHAEHOTO
«(pUKCHPOBAHHBIIT pemapar YTOOBI HAUTH 71a00paToOpHBIM KOHTPOJIbHBIX BOIIPOCOB U | OJIaronoydms;
JlaGopaTopnas padoTa Ne 2 3aKOHOMEPHOCTH — TO, 000pYyZIOBaHHEM. 3a1aHui, conepxamuxcs | IleHHOCTH
«TIPUrOTOB/IEHHE TIPENaparTa KIeTok YTO SIBISIETCS OOIIUM CpaBHUBaTH yBEIMUCHHE B y4eOHO-METOANYECKUX | HAy4HOrO
JUTSL Pa3HBIX SIBICHU; JTyIbl © MUKPOCKOTIA. MOCOOUSX U MO3HAHUS

COYHOM Yelyu JIyKOBHUIIBI JTyKa»
4.JlaGopaTopHas padora Ne 3
«[T1a3mMoIn3 U JIeTia3mMoin3 B KIeTKax
pacTeHui.

IKCIepUMEHT —
CO3JIAI0TCS YCIIOBUSI, B
TOYHOCTH
COOTBETCTBYIOIINE
HaOII0JaeMBIM, TIPU
3TOM BBISICHSIOTCS
CBOICTBa
OHMOIOTNYECKUX
00BEKTOB;
¢duKcupyrorcs
KayeCcTBEHHbIC U
KOJIMYECTBCHHBIC

ITony4yats HaBBIKK PabOTHI
C MHUKPOCKOIIOM IIpH
HU3YUCHHUHU I'OTOBBIX
MHUKpOIpenaparos.
Cobronath mpaBuia
paboThl B KaOWHETE,
oOpareHus ¢
71a0opaTopHBIM
obopymoBaHHUEM

JIUTAKTHYECKUX
MaTepuanax,
JUOAKTHYCCKHUEC TCCTHI,
MIPaKTHYECKUE PaOOTHI,
WCCIICIOBAHMUS,
COOOTIIEHUSI, TPOEKTHI.
Ot10 cobpanue
MIPOCKTHEIX,
HCCIIeIOBATEIBCKUX
paboT yueHnKa, OIUCaHue
(hopM u HarpaBJICHUH €ro
y4eOHO# B TBOPUECKOU




XAPAKTCPUCTUKHU.

AKTUBHOCTHU: Yy4aCTUC B

CriocoOsl HCCIICIOBAHUSIX
MIPUTOTOBJICHUS KOHKYypCax,
BPEMCHHBIX KOH()EPCHIIUSX.
MUKpPOIIpEnapaToB.
Meton okpacku
MperapaToB s
MHUKPOCKOITUPOBAHUS
[Tnazmonus — 310
OTJIEJICHHE TIPOTOILIACTa
(>kuBOE coepKuMoe
pacTUTENTLHOMN KIIETKH)
OT KJIETOYHOM CTEKU
pacTUTENIBHOM KIETKU
BCJIEJICTBHE TIOTEPH
BoIbI. CTIOCOOBI
MIPUTOTOBJICHUS
BPEMEHHBIX
MHUKpOIIpenapaToB.
Mero okpacku
MIperapaToB s
MHUKPOCKOITUPOBAHHUSL.
Tema 4. Oowguii nian cmpoenusn OcobeHHOCTH HaseiBate 00mume WHIUBUIYaTbHBIH, dusnueckoe
KI1emoK JCUBbIX 0p2aHUIMO8 OpTaHHM3MOB Pa3HBIX MIPU3HAKHU (CBOHCTBA) TPYNIOBOH BOCTIMTaHNE,
apCTB MKHUBOU PUPOIBI JKUBOT'O OpraHu3Ma, ; OHTAJIbHBIN OIPOC C OpMHUpOBaHUE
1.IIpokapuoThl U 3yKapuOThI Hap PHpOTL p > bp p (bopmup
. CTpYKTypHBIC YacTH NPOBOJIMTH CPAaBHEHHE. UCIIOJIb30BaHUEM KYJbTYpPbI
2. YHUBEpCAIbHBIN XapaKTep CTPOCHUS
KIJIETKH: MeMOpaHa, Pa3nmnyatbe OCHOBHBIC 4aCcTH | KOHTPOJIBHBIX BOTIPOCOB M | 30POBBS U
MeMOpaHBI BCEX KIIETOK. .
SO, [IUTOTIIIA3MA C kietkn CpaBHHUBATH 3aJIlaHu#, COEPKAIIMXCS | IMOIMOHAIBHOTO
3. MeMOpaHHbIE OPTaHOUIBI KIIETKH
CTpocHHE 1 yHKIHH OpraHoOuAaMHU U 0COOEHHOCTH KJIETOK B Y4eOHO-METOJJUUECKUX | OJIaromoiyyus;
' BKITFOUEHUSIMH. pacTeHHi U )KUBOTHBIX IOCOOMSIX U DKOJIOTHYECKOe
4. HemeMOpaHHbIE OpraHOMIbI KIICTKH
OTinynTenbHbIC BrigensaTe v Ha3bIBaThH JIMTAKTHYECKUX BOCHHTAaHUE.
CTpOEHHUE U PYHKIIH
. 0CcOOEHHOCTH UX CYIIIECTBEHHBIC MTPU3HAKU Marepuaax, Lennoctu
5. S11po 3yKapuOTHYECKON KIETKH U
HYKJICOML TTPOKApHOT CTpOoeHUS U (HYHKITUH CTPOCHHMSI OPraHOUJIOB. JIUTaKTHUECKUE TECThI, HAy4YHOI0
Y ) MemOpaHHbIE 1 Paznuyate opraHoubt TBOpPYECKHE PaOOTHI, MTO3HAHUS
6. JlabopaTopHasi padora Ne 4
N HEeMeMOpaHHbIe KIIETKH Ha PUCYHKE HCCIIEIOBaHMS,
«CTpoeHHEe PaCTUTEILHOM KISTKI
OpPTaHOUABI KIETOK. yueOHuKa. OOBICHATD COOOIIIEeHHS. OTICaHNE
7. JlabopaTopHasi padora Ne 5 N
(hyHKITUH OTIEIHHBIX (hopM u HarnpaBIeHUH €ro
«OCco0EHHOCTH CTPOEHHS KIETOK N N
OpPTraHOUJIOB B y4eOHOU ¥ TBOPUYECKOM
9YKapHoT U pokapuoT. CXOACTBO U
KU3HEACSITETHHOCTH AaKTUBHOCTHU: y4acTHE B
pasIaus) . .
pacTUTENHHON M )KUBOTHOW | KOHKypCax,
KIIETOK KOH()EePEHIIUSX.
Tema 5. Aoepnotit annapam u KneTounblii (KU3HEHHBIH) XapakTepru3oBaTh -rpyImmnoBas I'paxxaanckoe
HHUKIT — 5TO NEPHOA 3Ha4YEHUE pa3MHOKEHUS -paboTa B mapax BOCIIUTAHUE;

PenpooyKyus Kiemok




1. )KusHeHHBIN [IUKII KIETKH.
Penponyxmus knerok. MuTo3 — ero
OmoJIoTHYecKoe 3HaUCHHeE.

2. JJabopaTtopnasi padora Ne 6.
«Habmonenune a3 MuTO3a B KIIETKax
pacTeHui».

3. Meii03 — 0OCHOBa FEHOTHITUYECKOH
WHINBHTyaTbHON, KOMOWHATHBHOMN
M3MEHYNBOCTH. bronormueckoe
3Ha4YCHHUE MEHo03a.

4. apcteo 'puOsb1. JInmaitaukmy.
O01m1ee 3HaKOMCTBO.
JlaGopaTopHas padora Ne 7.
«CTpoeHue CI0EBHINA IBYX
MpEACTABUTENICH JTUIIAHUKOB.

5. JIaGopaTopHas paGora Ne 8.
«ITpuroroBiieHre MUKpoOIIpenapara
JIPOKKEN U U3yUEHUE ET0 0.
MHUKPOCKOTIOM)»

6. JlabopaTtopHasi padoTa Ne 9.

«BLIpaH.II/IBaHI/Ie IJICCCHU U U3YUYCHUC CC

M0JT MUKPOCKOTIOM)
7. Obo0maronnii ceMuHap

Krnerka — anemenTapHas reHeTH4eCcKas 1
CTPYKTYpHO-(YHKIIMOHAIbHAS €ANHHULIA

JKHBOTO.

CYILIECTBOBAHUSI KJIETKH C
MOMEHTa 00pa30BaHuUs
MIyTEM JEIEeHUS
MaTEepPUHCKON KIIETKH 10
€€ COOCTBEHHOTIO JEIICHUS
wiau rubenu. Perukanus
JIHK — BarkHeHIIHiA 3TaIl
JKA3HHU KJICTOK.
Pa3MHOXeHHE KIIeTKH
myTéM JeneHuns — ooree
CBOWCTBO KJIETOK
OJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX
opranu3MoB. Knetounoe
JIeJIeHHe y IPOKapruoT —
JIeJICHUE KJIETKH Ha/IBOE.
Jenenue KneTku y
JyKapHoOT.

Muto3. ®a3e1 MuTO3a.
JKU3HEeHHBIN LUK KIETKU:
uHTEepdaza, MUTO3.
Paznenenue kaeTo4HOTO
COJICPKMMOTO Ha JIBE
JIOYEPHUE KIIETKH.

Meiio3z — nenenue
KIIETOK, B PE3YJIbTATE U3
OJTHOM JTUTLIIOMTHOM
MAaTEpUHCKOM KJIeTKH
00pa3yroTcs yeThipe
TaIUIOUIHEBIC TOYepHUE
kietku. [Toaroroeka
KJIETKU K MEHO03y
MPOUCXOINUT B UHTEPda3zy:
yasausaetcs JHK,
HakarutnBaetcs AT,
CHUHTE3UPYIOTCS OEJIKH
BEpEeTeHA JIEICHUS.
I'puOBI, MX CXOICTBO C
JYKapUOTHIECKIUMH
opraHu3MaMu
JInmaiHUKK KaK 0coObIe
CUMOHOTHYECKHE
OpraHu3MBbI; UX
MHOT000pa3ue v 3HaYCHHE

KyeTku. OnpenensiTh
MIOHATHA «MEHO03» U
«KIJIETOYHBIN IIUKID».
DUKCUPOBATH PE3YNBTATHI
HaOIIONEHUI,
(hopMynHpOBaTH BHIBOJBI.
Pa3nnyats sTansl
KJIETOYHOTO LIUKJIA.
XapakTepru3oBaTh
OpraHU3MEHHBIN YPOBEHb
OpraHM3al|y KHUBOTO,
MIPOILIECCHI TI0JIOBOTO
Pa3MHOKEHUS.
IIpuBoauTH NpUMEPHI
OpraHU3MOB,
Pa3MHOKaOIIUXCS
ITOJIOBBIM IIyTEM

HaBaTb onpenenenus
TE€pPMHHAM.

Briaensats u
XapaKTepu30BaTh
CYIIIECTBEHHBIE MPU3HAKU
CTPOEHMSI U IPOLIECCOB
KU3HEAEITETbHOCTH
rpruOOB | JTMIIAHHUKOB Ha
KOHKPETHBIX ITPUMEpax.
CpaBHUBATh CTPOEHUE
IpuOOB CO CTPOCHHUEM
pacTeHui, >)KUBOTHBIX U
JUIIAHHUKOB, JIENIAaTh
BBIBOJIbl. XapPAKTEPU30BATh
3Ha4YeHHe rpuOoB 1
JUIIAHHUKOB JUISl IPUPOIBI
u yenoBeka. OTMedatsb
OITACHOCTH SJOBHUTHIX
rpuboB 1 HEOOXOJUMOCTh
3HaHMs IpaBUII coopa
rpuOOB B IPHUPOIE

-MHAUBUIYyaIbHAs
Ocy1ecTBIAIOTCS B
YCTHOM, MUCbMEHHOM,
TECTOBOM, MPAKTUYECKON
dhopmax. K Hum
OTHOCSATCSL:
WHIUBUYaJIbHBIH,
IPYIIIOBOU U
(hpOHTAIBHEII OTIpOC ¢
HCIOJIb30BaHUEM
KOHTPOJIBHBIX BOIIPOCOB U
3aJ]aHUl, COAECPKALINXCA
B y4eOHO-METOAMIECKUAX
MOCOOUSIX U
JUJIAKTHYECKUX
MaTepHaax,
JUIAKTUYECKUE TECTHI,
TBOpYECKHE pabOTHI,
UCCIIE/IOBAHUS,
COOOTIIEHUS, TPOEKTHI.
3T0 coOpaHKe pa3IUIHBIX
TBOPYECKUX, POCKTHBIX,
HCCIIEA0BATEIbCKUX
paboT yueHuKa, a TaKxKe
OTHMCaHNE OCHOBHBIX
(hopM 1 HarpaBIeHUH €ro
y4e0HOU U TBOPUYECKOM
AaKTUBHOCTHU: y4acTHE B
HCCIIEJIOBAHUSX
KOHKYpCax,
KOH(EPEHIIUSIX.

DCTEeTHYECKOE
BOCIIUTAHUE;
dusnueckoe
BOCIIUTAHUE,
¢dbopmupoBaHue
KYJIbTYpPBI
3I0POBBS U
SMOIMOHATIEHOIO
Onaromnoxyyus;
DKOJIOTHYECKOE
BOCIIMTAHUE.
Ilennoctu
HAy4YHOTO
IIO3HAHUA

Pazpen |1. CpaBHuTe/IbHAS (3BOJIIOMOHHASN) THCTOJIOTHA — YYeHHE 0 TKAHAX MHOTOKJIETOYHBIX OPraHu3mMoB — 14 .,




Tema 6. Tkanu pacmenuit u OnpenencHue TKaHU. 7 7 Onpenensars nonsTre -TPyIIIOBast I'paxkmanckoe
«TKaHb». XapaKTepHU30BaTh - .
HCUBOMHBLX Knaccizl(pnxaum 00066HH0CTP¥:C operm . paboTa B mapax BOCIIUTAHUE;
1 06 TKaHEeH. P . -MH/MBHIyaTbHAS [MarpuoTHueckoe
. [lonsaTue «rkanpy». O0uIee TIpoHcx oK IeH e (byHKIUY TKaHe! pacTeHUH U OCYIIECTBISIOTCS B BOCIIUTAHHE:
3HAKOMCTBO C TKaHSMHU PACTCHUN U - JKHBOTHBIX. Y CTAHABJIMBATH o o ’
TKaHEW B DBOJIIOIUU YCTHOMH, MUChMEHHOM, JlyxoBHO-
ZKUBOTHBIX BIEUMOCBISH CTPOCHIA TECTOBOM, MPAKTUYECKOU
2. llokpoBHas TKaHb PACTCHUIA MHOTORIICTOHHEIX ¥ (DYHKIIHi TKAHCH. i< P HpaBCTBeHH(.)e
JlaGopaTopHas paGora No 10, HKMBOTHBIX 1 Pa3BHTHE OGwsicHsTS 3HaucHue Tkaneii | POPMax. K Hum BOCIIUTAHUE;
«TYPrOPHOE COCTOTHUE KIETOK TKaHe! B Tporiecce B SKU3HH PACTEHUS H JKU3HH OTHOCSITCSI: DCTETHYECKOES
3 HpOBOILHH_IaH TKAHB paCTCHI/Iﬁ WHAUBUAYAJIbHOTO SKUBOTHOT'O. YCTaHaABIUBATh I/IHILI/IBI/I,HyaJlI;HBII\/'I, BOCIIMTAHUC,
4' MexaHmIecKas TKAHE hacTeHHM pasBUTHS OpraHu3Ma B3aUMOCBSA3b CTPOCHHUS TPYNIOBOH U dusnyeckoe
5' OGDa30BATCIBHAS TK aI—I:L ACTORII (onTorenese). Typrop OPI'aHOB M CHCTEM OPraHoB. (pOHTATBHBII OIPOC C BOCTIUTAHME,
- OP p — HamnpsHKEHHOE O6obmate 1 HCII0JIb30BAHUEM dopmupopanue
6. JJabopaTtopuasi padora Ne 11
. parop P =4 COCTOSIHIE KIIETOUHOM CHCTCMATH3HPOBATE 3HAHMA KOHTPOJIBLHBIX BOIIPOCOB U | KYJIbTYpPBI
7 MO AL Has TKAHE KHBOTHEX 000iouku. OH 3aBUCUT o 3aaHu, COACPIKAIIUXCS | 370POBbS
. TBCYATh HA UTOT'OBBIC
OT COJICPIKaHUs BOJIbI B B yUeOHO-METOJAMYECKUX | 3MOIHOHAILHOIO
Jlagoparopuas pagora Ne 12. KJIeTKaX. Bunbl Tkaneit BOTPOCLI TEMDI, BBIOMIITS MOCOOUSIX U OIaronoxyyus;
«MeTo1bl IUTOJIOTHYECKOT0 aHaIn3a - sazannst. CoGmonats npasuna T Y,
TIOJIOCTH PTa» Yy pacTCHHH: OCHOBHAS, paboThl B KaGHuHETE, AUTTAKTHYCCKUX pyznosoe
8. CoeIMHUTEIbHAS TKAHb JKUBOTHBIX TOKpOBHAA, oOparuenus ¢ naGoparopueny | MATCPHATAX, BOCITHTAaHHC,
9. MEIIIeYHbIE TKAHH JKUBOTHBIX HpoBOAAIIAL, 000pyIOBaHUEM. JUTAKTUYCCKUE TECTHI, DKOJIOTHUYECKOE
: MeXaHHJYecKas ux TBOpPYECKHUE PaOOTHI, BOCIIUTAHUE.
JlaGopaTopHasi paGora Ne 13
L T CTpOeHUE U PYHKITUH. HCCIIEIOBAHMS, Lennoctu
«3yuyeHre MBIIICYHOMN TKAHN :
10. HeppHas TxaHb Bupr Tkanei y COOOILIEHUSI, TPOSKTHI. HAy4YHOT0
11' TlaGopaTopnast padora Ne 14 JKUBOTHBIX: D10 cobpaHue pa3IMYHbIX | MO3HAHUS
' patop p o OnurennaibHasL, TBOPYECKUX, IPOCKTHBIX,
«TKaHH HKUBOTHOTO OPraHU3Ma
COCIMHUTEIIbHAS, UCCIIC/IOBATEIIBCKIX
12. T'ucroreHes u opraHoreHe3
MBIIIICYHAs, HEPBHAS UX paboT yueHHKa,
HOSBOMOTHBIX JKIBOTHBIX. CTpOCHUE U PYHKIMH OTHCAHNUE OCHOBHBIX
13. O6o0maronuii ceMuHap P YHICIUTH. N
I'ucro- u opraHoreHes - (hopM U HarpaBJICHUH €ro
TkaHb — COBOKYITHOCTh KJIETOK, N N
MpoIecc 00pa3oBaHus y4eOHOU U TBOPUYECKOM
BBITTOJTHSIOIINX OJHY (DYHKIIHIO
KOMIUIEKCA OCEBBIX AKTUBHOCTHU: YIaCTHE B
14. UrtoroBoe 3aHsATHE. 3alUTa MTPOEKTa
OpraHoB. HCCIICIOBAHUSX
KOH(EPEHIIUSIX.
Hroro 17 17




KanennapHo-temaTnyeckoe IUiaHHPOBaHUe

Tema 3anaTHA

Ne Jara
NpoBe/IeHHsI
mwiad | ¢gakr

IKoJ1- BO yacoB

OCHOBHBIE 3J1€MEHThI
coaep:KaHusA

HeneBas ycranoBka
3aHATUS

HUcnoab3oBanue
o0opynoBaHus

OcHoBHBIE BUIBI IeATEJIbHOCTH
o0yyamuxcss HA BHEYPOUHOM
3aHATHH

Pazpen |. O0mas nuronorust (0MOJI0rUs KJIETKH) —

Tema 1. Beeoenue 6 ouonozuro knemku (1 u)

20 g,

1

04.09

BBoaubrit
HHCTPYKTaX IO
TEXHUKE

0e30ImacHOCTH
3amaun
COBpPEMEHHOM
LIATOJIOTUH.

Knerounas teopus
— OCHOBHOM 3aKOH
CTPOCHUS JKUBBIX
OpPTaHU3MOB.

1

Hcnons3oBanue
YBEJIMIATEIEHBIX
puOOPOB MPHU

M3Y4eHUH O0BEKTOB
JKUBOH NIPUPOABL.
YBenuuurenbHbIe
TPUOOPHI: TYIIBI

py4Has, IITaTUBHAS,
Mukpockor. P. T'yk, A.
BaH JleBeHryk. 3aciyra
OTEYECTBEHHBIX
6MOJIOTOB B 3amUTe
OCHOBHBIX II0JIO’KEHUI
KJIETOYHOM TEOPUHU.

OOBSICHATD Ha3HAUCHNE
YBEITHMUUTEINBHBIX
npudopos. Paznugars

PY4YHYIO M LITATUBHYIO
JIYTIbl, 3HATh BETMYMHY
IIOJIy4aeMOro C UX
MTOMOILBLIO YBETUYEHHUS.

Hoyt0yk, mpoekTtop,
MHKPOCKOII, Py4Has U
IITATHBHAS JIyTa.

YMeTb BBIICTATH OOLIHE CYIICCTBEHHbIC
NPU3HAKK CTPOCHHS KIeTKH. OOBICHITh
OCHOBHBIE MIOJIOXKEHHS KIICTOYHON
Teopuu T.

[IIBanna, M. IlIneitnena.

Ymenue pabotaTh ¢ 1a00paTOPHBIM
000pyIOBaHNEM, YBEINIUTEIHHBIMU
npubopamu. CpaBHUBATH yBEIUYCHUE
JYIIBI

1 MuKpockomna. CoOroath nmpaBmia
paboTHI B KaOMHETE.

Tema 2. Buonozuueckas nabopamopusn u npaguna pavomet ¢ neii (1 u).

2

11.09

IlepBuuHsbIi
HHCTPYKTaX 10
TEXHUKE
6e30macHOCTH

ObopynoBanue
OHMOJIOTHYECKON
naboparopun

1

[To3HakoMHUTBCS C
Ha3HAYEHHEM
naboparopuu,
000pyIOBaHUEM .
OO0CyIUTh 3HAYUMOCTh
OHOJIOrHYECKUX
3HAHUU B
IMOBCEAHEBHON KU3HU
YyeJIoBEKA. 3HATh BUIBI
n1abopaTopHOTO
obopymoBaHus IS
BBITTOJTHEHUS
nabopaTopHBIX paboT
10 OHMOJIOTHH

OOBSICHATH HA3HAYEHHE
11a60paTOPHOTO
obopynoBaHus, Y4UeHHUK
JOJDKEH 3HATh:
[IpaBuia TeXHUKH
0€3011acHOCTH B
OHMOJIOTHYECKOM
naboparopuu.

yMeTh: 00pamaTscs ¢
1m1ab0opaTOPHBIM
00opyoBaHuEM.

Hudposas mabopaTopus
y4ueHH4ecKas , tudpoBoit
JaTYHUK TEMIIEPATYPHI,
MHKPOCKOTIBI,
MHKpOIIpenaparsl

Ymenue paboTats ¢ 1a60paTOPHBIM
000pyIOBaHHEM, YBEITHIUTEIbHBIMU
npubopamu. CpaBHUBATH YBEITHYCHHE
JTyneu MUKpockorna. [ToxydaTs
HaBBIKH PabOTHI CMHUKPOCKOIIOM IIPH
N3y4YEHUH TOTOBBIX MUKPOIIPENaparoB.
Cobutonath mpaBuiia paboTsl B
KabuHeTe, 0OpaIieHus C
nabopaTOpHEIM 000PYJOBaHUEM




Tema 3. MemooOwt uzyuenus yHcugwix op2anuzmos. Yeeauuumenvhvle npuooput (4 u).

3 18.09 JlaGopaTopnas 1 TTo3nakomurcs ¢ Ha ocnoBe 3HaHUS OnTryeckuii MUKpockor, | M3ydaTe ycTpoiicTBO
paGora Ne 1 YCTPOHCTBOM YCTpPOMCTBA CBETOBOTO TPEIMETHBIE CTEKA, MHKPOCKOIIa HCOOITIOaTh
«YcTpoiicTBo ONTHYECKOTO MHKPOCKOTIA OCBOUTh MOKPOBHBIE CTEKJIA. npasuiia paboThI ¢
TEXHUKY MHKDPOCKOIIOM.
MHKPOCKOTIA 1 MHKPOCKOTIA: MHUKPOCKOTIUPOBAHUS U
IpaBumiIa paboTHI ¢ Hlrarus, TyOyC, [IPUTrOTOBJICHHS
HUMY. OKYJIp, OObEKTUB BPCMCHHBIX 1IpCIIapaToB
PEBOJIBBEPHOE
YCTPOMICTBO, IPU3MBbI
KOHJIEHCOD,
(hOoKyCHPOBOUHEII
MEXAaHM3M,
TIPEIMETHBIN CTOJIMK
3a)KHMBI,CHCTEMA
OCBEIICHUS
4 25.09 Metonapt u3yuenus | 1 MeTo bl M3yUeHHUS H3yueHne OCHOBHBIX Hoyt0yx, mpoekrop, OOBSACHATD HA3HAYECHNUE METOIOB

OHOJIOTHYECKUX
00BEKTOB

JKHUBBIX O0OBEKTOB.
Haoawonenue
(amnupuveckuit MeTos
MO3HAHUS) —
OTIMCaHNe
OHOJIOTMYECKOTO
o0beKTa win mpoliecca;
CpaBHeHne —
HE00X0 MO JIJIst TOTO,
4yTOOBI HANTH
3aKOHOMEPHOCTH —
TO, YTO SABJISETCS
00IIMM JI7Is pa3HbBIX
SIBJICHU;
IKCepuMeHT —
CO3/JIAf0TCSI YCIIOBUSI, B
TOYHOCTH
COOTBETCTBYIOIINE
HaOJII0TaEMBIM, TIPU
5TOM BBISICHSFOTCS
CBOMCTBa
OHOJIOTHYECKUX
0OBEKTOB;
¢uxcupyrores
KayeCTBEHHbBIC U
KOJIMYECTBEHHBIE
XapaKTEPUCTHKH.

METOJIOB, IPUMEHSIEMBIX B
OMOJIOrMH, 3HAKOMCTBO C
npudopamu u
HWHCTPYMEHTaMH, KOTOPBIC
HCTIONB3YIOTCS IPU
OHOJIOTHYECKHX
HCCIIe/IOBAHMUX, IPABUIIA
110 TEXHHUKE 0€30IIaCHOCTH
B OMOJIOrMYECKOM
kabunere. Pacmupurs
MPEJCTABICHUE YYaIUXCs
0 METO/aX U3yUCHHS
IIPUPOJIBI.

KOMILIEKT repOapuen
JIEMOHCTPALIMOHHBIH,
IUPPOBOH TATUUK
TeMIepaTypsl

HCCIEI0BAHUS B OHOJIOTHN.
XapakTepu30BaTh M CPaBHUBATD
METOBIMEKITY COOOH.

[IpUBOIUTE IPHUMEPHI: TIPAKTHIECKOTO
NPUMEHEHHUS] METOIOB M3YUCHHS
OUOJIOTMYECKUX 0OBEKTOB




5 10210 MeTos Crioco6st W3y4yeHne 0CHOBHBIX MpeJMETHBIE CTEKA, CpaBHHBATh METO/IbI [TPUTOTOBIICHUS
MPUTOTOBJICHUS U OPUTOTOBJICHUS METONOB TIOKPOBHBIC CTCKIIA, MPENapaToB «KUBas KIETKa» U
U3yYeHHUSs BPEMEHHBIX NPT OTOBJICHHA HpelaposaibHas ura, «(pUKCHpOBaHHBIH Npenapary .
NpenaparoB MHKPOTIPENapaTos. TIpenaparos «oxupas TMHICT, [THUNCTKA, pACTBOP YMenue paboTath ¢ 1a00paTOPHBIM

Merton oxpacku KJICTKa» U nojaa, IUCTUIITUPOBAHHAS
(OKMBAS! KIIETKAY [penapaToB A «bUKCHUPOBAHH BOJI, (DHIBTPOBAIBHAS obopynoBanneM.CpaBHUBATD
«(hUKCUPOBAHHBIA MHKPOCKOTIHPOBAHH plinpenapar» GyMara, MHKPOCKOII, YBEJIMYEHHUE JIYIbl 1 MUKPOCKOTIA.
npernapar A COYHBIC YELIYH JyKa. [MomyuaTh HaBBIKH PaOOTHI C

MHUKPOCKOIIOM IPH N3y4YEeHUH TOTOBBIX

JlaGopaTopHas MukponpenapaToB. CoOmonaTs npaBuia
padora Ne 2 paboTHI B KabWHETE, OOpaIIeHNUS C
«[Ipurorosnenne 71a00paTOPHBIM 000PYAOBaHUEM
npenapara KJIeToK
COYHOM yelryu
JIYKOBHIIBI JIYKa)

6 |09.10 JlaGopaTopHast 1 [lnasmomm3 — 310 JlaGopartopHoe IIpeMETHBIE CTEKa, Cobutomath mpaBuiia paboThI B
paGora Ne 3 OTJIEJIEHHE H3ydeHHE TTOKPOBHBIE CTEKIIA, KaOuHere,

«[Inasmonus u npoTomIacTa (kuBoe | mporecca iasmonusa | TPCMAPOBANbHAA HUIJIa, obOpalieHus ¢ 1ab0paTOpHBIM

ACTLIASMOII3 B COLIEPIKUMOE HarpuMepe TIMHLCT, TTHIICTKA, PACTBOP obopynoBaHueM. OOBACHATD

KJIETKax . fiona, pacteop NaCl,

pacTeHmit. pacTUTENBHO PACTHTENBHBIX KICTOK | 1o nypopanmas BOMa, MEXaHHU3M OTIENICHUS IPOTOILIACTA.
KJ'ICTKI/I)OT KOXXHLBI JIYKA, (bHHBTpOBaHBHaH 6YMara, Ha3zwiBaTh NpUYINHY IIOHUKCHHUC

KJIETOYHOM CTEKH

paCTHTeJ’IBHOﬁ KICTKH

BCJICACTBUC TOTCPU
BOJBI.

MO3BOJIACT U3YYHTH

OCHOBHBIE CBOMCTBA
KIICTOYHOU MeMOpaHHL, 2|

TaK)Xe€ IPOBECTH
CpaBHUTEJIbHBIN aHAIU3
MEXAY KIeTKaMH1

PACTEHMI U )KUBOTHBIX.

MUMKPOCKOII, COYHBIC

YEllyH JIyKa.

BOJHOI'O MMOTCHIIMAJIapacTBOpa, B

KOTOPOM HaxoIATCs KJICTKH

JIyKa. Ha6J’IIO,I[aTB U OIMUCBIBATH
IJ1a3MOJIN3

U ACTIIIa3MOJIN3 B KJIETKaxX paCTeHI/Iﬁ

Tema 4. Oowuii

nAH CMPoOerus KilemokK HCueblx Op2anu3imoe

(74

7 116.10 IMpokapuoTel 1 1 | Ocobennoctu PasnooGpasue popm HOYTOYK, MUKPOCKOII, Ha3siBath 0011e NpU3HaKK (CBOMCTBA)
SYKapuOThI OpPraHu3MOB Pa3HBIX OpraHu3MOB: TOTOBBIC MUKpOIIpEnapaThl JKMBOTI'O OpraHusma,
LapCTB XKUBOH OJJHOKJICTOYHbIE, C KJICTKaMH siziep XapaKTepU30BaTh CBOHCTBA )KUBOTO
HPHPOJIBI MHOTOKJICTOYHBIE 1 Pa3IMYHBIX HAPCTB XKUBOH opraHu3Ma (Ha KOHKPETHBIX IPUMepax);
HEKJIETOYHBIE. HPUPO/IBI NPOBOJIUTH CPaBHEHHE
8 |23.10 VHHUBepCabHBIA 1 | Memb6pana: XuMUYECKUI HOYTOYK, paboTa ¢ PaznuyaTh OCHOBHBIE YaCTH
XapaKkTep CTPOCHUs COBpeMeHHas cocTaBMeMOpaHBI MuKpodoTorpapusMu kietku. Ha3biBaTh 11 0OOBACHATH
MeMOpaHbI Boex MOJIENLCTPOCHUS HaameMOpaHHbIH KJIETOYHBIX OPTaHOU/IOB, CYILECTBEHHBICTIPU3HAKH
[ICTOK. KJIETOYHOM KOMIUIEKC TabIIIaMu (YHKINN KIETOYHON
MeMOpaHEI. meMOpanbl. CpaBHUBATH OCOOCHHOCTH
Iurockener kinetok — | CBoiicTBa MeMOpaH CTpOEHUSI MEMOPaHbI KJIETOK PacTeHUN
u
€ro KOMITOHEHTBI U DYHKIMA KIETOYHBIX KHUBOTHBIX, TPHOOB, OaKTepHil.
(yHKIIMH B pa3HBIX MeMOpaH
THIAX KJIETOK.
9 |06.11 Memb6paHHbIE 1 | Dupomnasmaruueckas | CTpoeHue u pyHKIuU | HOYTOYK, paboTa ¢ Pa3nmiyath OCHOBHBIC YaCTH KIIETKH.
OPraHOMJBI KJIETKH ceTb. KoMmneke MeMOpaHH MukpodoTorpapusiMu HasbIBaTh 1 OOBACHATH CyIIECTBEHHBIE
CTPOCHHC H TopKH. BIX KJIETOYHBIX OPraHOUJIOB, NPHU3HAKU BCEX YACTEH KIIETKH.
(byHKumm. JInzocombl OpraHouyio Ta0IMIaMu CpaBHHBAaTLOCOOEHHOCTH KJIETOK




MuTtoxoHIpHH.

Kpucrsr. [Tnactuast:
JICHKOIIJIACTHI,
XJIOPOILIACTHI,

XpOMOILIAcThl. I'paHsl.

Knerounslii nentp.

paCTCHI/Iﬁ U JKUBOTHBIX

Breiaenars u Ha3bIBaTh CYLIECTBEHHbBIC
MIPU3HAKU CTPOEHMSI OPTaHOUOB.
PaznuuaTh opraHoubl KJIETKUA Ha
PHUCYHKE YUeOHHKA.

OOBSICHATD QYHKIIMU OTJEIBHBIX
OpPraHOUIOB B JKU3HENIEATEIbHOCTH
pacTUTENILHOM U JKUBOTHOM KJIETOK

10 | 13.11 HememOpanHble Pubocomsr. CrpoeHnue 1 GyHKIHH HOYTOYK, paboTa ¢ Pa3nuuaTh OCHOBHBIE YaCTH KJIETKU.
OpPraHOMABI KIICTKH MukpoTpy0OoUKH. HeMeMOpaHH MukpodoTorpadusiMu HasbIBaTh 11 OOBSCHATH CyIIECTBEHHBIE
CTpOCHNIC 1 LlenTpHoy. BIX KIIETOYHBIX OPTaHOUIOB, HPU3HAKK BCEX YaCTei KIETKH.
byn. Beperenonenenus. OPTaHOMIOB TabnunamMu CpaBHHBaTh OCOOEHHOCTH KIIETOK
PecHuukn. pacTeHUi U JKUBOTHBIXBBIAEIATH U
Kryrnkn. Ha3bIBaTh CYIIECTBEHHBIC IPU3HAKA
Knerounsie CTPOCHHUS OpraHou0B. Paznuyare
BKJTFOUCHUS OpTaHOM[BI KJICTKH HAa PUCYHKE
yueOHHKa. OOBICHITH QYHKIIMU
OTZAEJBHBIX OPTaHOHM/IOB B
KHU3HEACATEIBHOCTH
pacTUTENILHOMN U JKUBOTHOM KJIIETOK
11 | 20.11 Snpo Crpoenue u 3HaYeHue | Sapo, ero crpoeHne ¥ | HOyTOYK, pabora ¢ PasnuuaTh OCHOBHBIE YaCTH KIIETKH.
YKapUOTUUECKOU spa. [Tonsitre o (DYHKIIMU B KJICTKE. MHUKpOGhoTOrpadusMu Ha3sbiBath U 00BACHSTH
KJIETKHU ¥ HYKJICOU]T XpOMaTHHe. KJIETOYHBIX OPraHOU/IOB, CYIIECTBEHHbIE PU3HAKU U
MPOKAPHOT. Crpykrypa TabnuuaMu (GYHKUMH S17Ipa ¥ HYKICOTHAAKIIETKH.
XpPOMOCOM. SIJIPBILIKO CpaBHUBATh OCOOCHHOCTH KJIETOK
— €ro CTpOeHHUe MIPOKAapHOT U dyKapuoT. Paznu4ars
UbYHKIHN. OpraHoOM/Ibl KIIETKH Ha PHUCYHKE
yueOHHUKa.
12 | 27.11 JlaGopaTopHas CtpykTypHble yactu | M3yuuth QyHKIUN MHUKPOCKOII, TOTOBbIE PaznuuaTh OCHOBHBIE YaCTH KJIETKHU.
padora Ne 4 KJIICTKH: OpraHoMJIOB MUKpoIIpenaparsl ¢ HasbiBaTb 11 OOBSCHSTH CYIIECTBEHHbIE
«Ctpoenne MeMOpaHa, sapo, KJIETOK,BBISIBUTD pacTUTENbHBIMH NPU3HAKK BCEX YaCTEH KIIECTKH.
PACTHUTENLHON IIUTOILIA3Ma C nx KJeTkamH, Gororpadun CpaBHHBATh OCOOEHHOCTH KIIETOK
KIETKH» OpraHouaMu OTJIIMYNTENHHBIE yueOHHKa pacTeHuit 1 KUBOTHBIXBbIiensaTs n
BKJTFOUCHUSIMH. 0COOCHHOCTH. Ha3bIBaTh CYIIECTBEHHBIEC IPU3HAKN
OTnnuuTenbHbIe CTPOCHHMS OpraHou10B. Paznuars
0CcOOEHHOCTH UX OpTaHOM/IbI KJICTKH Ha PUCYHKE
CTPOEHUS U yuebHrka. OOBSICHATH GYHKINH
GbyHKIIH OTZEJbHBIX

OpraHouIOB B
JKA3HEACATEIBHOCTH
pacTUTEIHLHOM U AKUBOTHOM
KJIETOK




13

04.12

JladopaTopHasi
pa6ora Ne 5
«OcobeHHocTH
CTPOCHUS KIICTOK
JYKapuoT
MPOKAPHUOT.
CXO0ICTBO M

pas3jinuusy

O06o0renne panee
H3yYEeHHOTO
Mmarepuarna.
Mmuoroo0pasue
THUIIOBKJIETOK:
CBOOOTHOKHBYIIIHC
u

00pasyroIiye TKaHu,

MPOKAPHOTEI,

3yKapHoTHL. Ponb
YUYE€HBIX B U3yYECHUH
KJIETKH.

N3yunts MHOTOOOpa3we
KJIETOK DYKapHOT U
BBISIBUTD
0COOCHHOCTHUX
CTPOCHUS Pa3HBIX
apCTB

MHKPOCKOII, TOTOBBIE
MUKpOIIpenaparsl

OmnpenensaTs OTINIUTENbHBIC IPU3HAKH
KJIETOK MPOKapUOT U dyKapHuoT.
IIpuBOAUTE IpUMEPHI OPraHU3MOB
MIPOKAPHUOT U DYKaAPHOT.
XapakTepHu30BaTh CYIIECTBEHHbIE
MIPU3HAKU XKU3HEESITEIbHOCTU
CBOOOHOXMBYIIEH KIETKH U KJICTKH,

BXOJslIIel B cocTaB TKaHHM. Ha3biBaTh
HNMCHa

YUYEHBIX, HOJIOKUBIIMX HAYAIIO
U3YyYECHUIO

kietku. CpaBHUBATH CTPOCHUE
PacTUTENBHBIX M )KUBOTHBIX KJICTOK.
dukcUpoBaTh Pe3yabTaThl HAOIIOICHUI
u

JenaTh BeIBOABL. CoOMOaTh IpaBUia
paboTHI B KaOMHETE, 0OpaIeHHS C
n1ab0paTOpHBIM 000PYIOBaHHEM

Tema 5. Aoepnotit annapam u penpodykuus Kiemok (7 u).

14

11.12

JKU3HEHHBIN LIUKIT
KIJIETKH.
Penponykuus
KJIETOK.

MuTto3 — ero
OHOJIOTHYECKOE
3HAYCHHE.

Kinerounsrit
(>KU3HEHHBIIT) UK
—3TO MEPUON
CyIIECTBOBAHHUSA
KJIETKH C MOMEHTa
00pazoBaHus MyTEM
JIeTICHUS
MaTEpPHUHCKON
KIIETKHU 10 €€

COOCTBEHHOTO
JIeJICHUS

WJIA THOEIIH.
Permmkanusa JTHK
—Ba)KHEHIITNHA
3Tall JKU3HHA
KJIETOK.
PasMHoOxeHne
KIIETKUITYTEM
JIeJIEHUsT — 00111ee
CBOMCTBO KJICTOK
OJTHOKJIETOYHBIX U

Knerounsnii muko:
MIOCTMUTOTHYECKUN
(TIpecuHTEeTUYECKU
t),CHHTETUYECKHUH.
Tpu nepuoga
COCTaBIISIIOT
uHTEpdasy -
MOJITOTOBKY K
JISTICHUIO KJIETKH.

[IpecunreTnyeckuit
(TIOCTMHUTOTHYECKHIA)
nepuon Gi - 2n2¢
WNurencusHO
obpasyroTcs
prUOOCOMBI,
cunresupyetrca ATD
u Bce Buasl PHK,
(hepMeHTHI, KITeTKa
pacTer.
CHUHTETHYECKHI Teproz,

HOYTOVK, paboTa c
MuKpooTorpadusimMu
KJIETOYHOT'O [IHKJIa

XapakTepu3oBaTh 3HAUCHHE
Pa3MHOKEHUS

ki1eTkd. CpaBHUBATH NEJICHUE KIETKU
NPOKAPHOT U 3YKapHOT, JAeNaTh
BBIBOJIbl HAOCHOBE CPAaBHEHUSI.
OnpenensiTh MOHSITHS

«MUTO3» U «KJICTOUHBII LIUKID).
DUKCUPOBATH PE3YIHTATHI
HaOoeHU, POpPMYITHPOBATH
BBIBOJIBL.

Paznnyath ATanbl KIETOYHOTO [UKJIA.
XapaxkTepu3oBaTb OpraHU3MEHHBIHN
YpPOBEHb

OpraHMU3aI|U KUBOTO, TIPOLECCHI
0€eCIoJIOrOH TTOJIOBOTO Pa3MHOXKEHHS,
cpaBHUBAIOT uX.[IpUBOAKUTH PUMEPHI
OPTaHU3MOB, PA3MHOXKAIOIIIUXCS
TIOJIOBBIM U OECIIOJNBIM ITyTEM

JaBarb onpenenenus

TepMUHAM. AHAIIU3APOBATh
coZiepKaHue

JIEMOHCTPAIMOHHBIX

MaTepHalioB




MHOTOKJIETOYHBIX
OpPTaHU3MOB.
Knerounoe nenenne
y IpOKapHoT —
JICTICHUEKIICTKH
HaJ[BOE.

Jlenenune KIeTKu
YOYKapHUoT.

MuTto3. ®a3sl MUTO3A.

S - 2n4c dnures 6-10 q.

- yasoenue JTHK,
KOHITY
CUHTETUYECKOTO
nepuoja Kaxnuas
XpOMOCOMa COCTOUT
M3JIBYX XpOMAaTHJI,
CHUHTE3UPYIOTCA
CTPYKTYPHBIC OCITKU

KuzaeHHBIN JIHK - rucToHbL.
IIUKJT KJICTKH: IMocTcunTeTHYECK
uHTEepdasa, uit
muto3. Pasnenenue (mpemuTOTHYECKHIT)
KJIETOYHOTO nepuon G2 - 2n4c,
COZIEP>KMUMOTI'0 Ha ITCes 2-6 yacoB. DTO
JIBEI0YECPHHE BpeMs KJIIETKa TPAaTHT
KJIETKH. HAIOATOTOBKY K
MOCJIEAYIOLIEMY
npoueccy - JeICHUI0
KJIETKH,
CHHTE3UPYIOTCAOCITKI
n AT®, ynBauBaroTcst
LEHTPUOJH, JEIATCS
MHUTOXOHJIPUU U
XJIOPOIIACTHI.
18.12 JlaGopaTopnas Ipocdasa N3yuuTh >KM3HEHHBIHA IpeIMeTHbIE CTEKa, CobGmoath npasuia paboTh B
15 padora Ne 6. Merada IIMKJI COMaTHYECKOH HpenapoBabHbIC CTEKIIA, KabuHere,
«Hab6moznenue da3 1a KJIETKH Ha IIpuMepe IpenapoBalibHas UIJIa, oGpaleHHs ¢ 1a60PaTOPHBIM
MHTO32 B KJICTKAX Anabas JIeTSIIMXCST KIIETOK NHUHIET, CIUPTOBKA, 0GopyIoBaHHeM. OGBICHATH
pacTeHHi». KOpeIlIka JIyKa , CIMYKH, TTUTIETKA,
a HU3Yy4YUTBHIIOBENCHNUE METUJICHOBBIN CUHUH, MEXaHU3MpPACIPE/CICHNA
Tenopa XpOMOCOM BOBpEMS ¢unbTpoBanbHas Oymara, HACJICAICTBCHHOTO MaTepraJia
3a (a3 muTO3A. MHUKPOCKOII, IPOPOIICHHBIC MEXKAy AByMs 10OYCPHUMH

CeMeHa MIIMITYKOBHIIBI C
KOpEIIKaMH.

KIIETKaMU y 3yKapuoT. HazeiBaTe 1
XapaKTepU30BaTh CTaIUU
KJIETOYHOTO uKJa. HabmronaTte u
ONHCHIBAThH

JIEJISIIUECS KIETKH IO

TOTOBBIM

MHKpOTNpernaparam.




16 [25.12 IoBTOpHBII Meiio3 — 370 crmoco6 | Melio3 BKIro4Jaer asa HOYTOYK, paboTa ¢ XapakTepu30BaTh 3HAYCHUE
HHCTPYKTAX IO JIeJICHUS KIIETOK, B CICAYIOMIMX IpYT 32 MHKpO(hoTOrpadusiMu Pa3MHOXKEHHUSA
TEXHIKE pesynbTaTe ApPYTOM JICJICHUA. KJIETOYHOT'O IMKJIa Kietkd. ONpeessTh MOHATHS «MEeH03»
0€30MacHOCTH. KOTOPOTO H3 OIHOH (meito3 \(1\) meiioz 11 ). -
. Kaxnoe nenenue o
Meiio3 — ocHOBA AUIIOHAHOH BKITIOUACT H4ETHIPE «KIIETOYHBIH IIUKID. @HIfCHpOBaTB
FEHOTUITMYECKON MATEPUHCKOM KIETKH | (haspr.[Ipodpasa pe3yJIbTaThl HaOIIOCHNUH,
HWHAVBUyaIbHOH, 00pasyroTcs 4eTbipe Merada (opMynHpPOBATEBHIBOIEL.
KOMOHWHATHBHOM rarIouIHbIE 3a PaszmuuaTs sTansl KIETOYHOIO LIUKIIA.
M3MCHIHBOCTH. TOYEPHUEKIICTKH. Anadas XapakTepu30BaTh OPraHU3MEHHBIH
E:;rﬁz(g;:;ce%%za IloaroroBka KIEeTKH | a YPOBEHbOPraHU3AINH KHBOTO,
' K MEH03y Tenoda TIPOLIECCHI MOJIOBOTO Pa3MHOKEHUSI.
MPOUCXOJNT B 3a [TpuBoauTh pUMEpbI
unTepdasy: OpTaHH3MOB,
ynauBaetcs JJHK, Pa3MHOKAIOUIUXCS  MTOJIOBBIM
HaKaIIuBaeTCs myteMm [laBaTh ONpeneneHus
ATO, TEPMHUHAM.
CHHTE3UPYIOTCS AHanm3upoBatb
Oenku coJiepKaHue
BEpEeTEHa JCTICHUS. JIEMOHCTPaMOHHBIX
MarepuaioB
17 (15.01 LapctBo I'pubEL. I'pubsIL, ux cxomctso ¢ | Jars repOapHbIil MaTepua Briaenars u xapakTepusoBatb
JInmaitnuku. OOmmee APYTUMH XapaKTEPUCTUKY rpu0OB ¥ JHIIAHHUKOB CYILIECTBEHHBIC IIPU3HAKU CTPOEHUS
3HAKOMCTBO. SyKapHOTHIECKH CYIIECTBEHHBIX MIPEAMETHBIC CTEKa, ¥ IIPOLECCOB JKM3HEACATETLHOCTH
JIa6opaTopuas MHOPTAHH3MaMH MPU3HAKOB CTPOCHUS HIOKPOBHBIE CTEKIIA, rpuOOB MIIMIIAHHUKOB Ha
padora Ne 7. O HIPOILIECCOB IpenapoBayibHas UIJIa, KOHKPETHBIX IPUMEPAX.
«Ctpoenmue S BOTHLINIT it KU3HENIESTEIbHOCTH NHHIET, UIeTKa, CpaBHUBaTH CTPOCHNE IPHOOB CO
rpuboB 1 JUCTHIUTUPOBAHHAS BOJA, CTPOCHHEM PACTEHUMH, )KUBOTHBIX 1
ClOoCBHINA ABYX OTJINYHE OT HHX. JUIIaHHUKOB ¢bunbTpOBaNIbHASL OyMara, JIMIIaHHUKOB, J€J1aTh BBIBOJIBI.
HpENCTABUTEICH Crenuduyeckn MHKPOCKOTI, JHIIANHHUKA. XapakTepu30BaTh 3HaYEHHE TPHOOB
JIMIIAHHUKOBY. e CBOMCTRA 1 TUIIAHHUKOB JUISI IPUPOJIBI U
rpHGOB. yenoBeka. OTMeuaTh ONaCHOCTb
Muoroo6pasie SITOBUTHIX I'PUOOB HHEOOXO0IMMOCTD
3HaHUS NpaBmiI cOopa rpuboB B
Y 3HA4YCHHE npupose
TpUOOB:
TUICCHEBBIX,
HITSATIOYHBIX,
Mapa3uTHYECKH

X. JInmanuuku
KakK 0coObIe
CUMOMOTHYECKH
€ OpraHu3Mbl;
HUx
MHOT000pasue
u

3HAYCHHE




18 | 22.01 JlaGopaTopHas W3y4uTh CTPOCHUE U 3HaTh OMOJIOTHIECKOE MHKPOCKOIIL, IPEAMETHOE Pacmo3HaBatTh KIETKU IPOFNOKEH MO
padora Ne 8. Pa3MHOXKEHUE 3Ha1CHUC NNOYKOBAHHA CTEKJI0, IOKPOBHOE MHKpockonoM . Gukcuposarhb
«IIpurotosnenne JPONIKEBBIX KIIETOK Kak crocoba 6ecrionoro | creyno, npenapoBanbhas | pesyJIbTaThi HAGMIONEHHH U AeNaTh
MHUKpOTperapara Pa3MHOXKXEHHUSL.
TpOTKREH B WIJIa, THHIET, MUIETKA, BbIBO/IbI. COOMI0AaThIpaBHIa PabOTHI
W3ydeHH e ero Moj JUCTWUTAPOBAHHAs BOA, | B KaOWHETe, 0OpaIleHusI ¢
MHKPOCKOTIOM» JPOAIKH. 71abopaTOpPHBIM 000PYI0BaAHIEM
19 | 29.01 JlaGopaTopHasn Teno mykopa cocrout | OOBACHATH HA3HAYEHHE | MHUKPOCKOIL, PEAMETHOE PacnosnaBaTh rugs! rpuda, mIofoBoe
pabora Ne 9. W3 Pa3BETBIEHHOTO rudos rpuba. Pasmmdate | creksio, mokposHOE TEno
«Bipamnbanue MHOT0SIEPHOTO MUICIIM, CTIOPAHT M. CTEKII0, PeNnapoBajbHas U CIIOPHI 10 MUKPOCKOIIOM .
TLTCCCHIT I H3YHCHHIC munenns 6e3 3uats, Guonormeckoe UrJIa, TMHLET, TUIeTKA, ®dukcupoBaTh pe3yNbTATHI
ee oj 3HAYCHHUE CIIOP KaKk .
MHKPOCKOTIOM HOIEPEYHBIX CTCHOK. CIOCO6a 6ECIONOro JMCTUUIMPOBAHHAsA BOAa, | HAaOJIONEHMH M IeN1aTh BBIBOJBI.
Ha munenuu Pa3MHOKEHHS. miecenb (rpu6 mykop) Ha | CoOmonath npasuia paboTsl B
pa3BUBAIOTCA xeoe. KabuHeTe, 0OpareHus C
CIIOPaHTUECHOCIIBI 71a00paTOPHBIM 000PYIOBaHIEM
(HOXKH ¢ YEPHBIMU
rojoBkaMu. B roynoske
(ciopanTHN)
Pa3BUBAIOTCS CIIOPHI.
20 | 05.02 O06o06Imaromui 3aKpenuTh 3HAHUS O [IpuMeHATh 3HAHUS 110 Hoyt0yk, pabora ¢ Pa3nuuaTh OCHOBHBIE YaCTH KJIETKH.
CeMHHAp COBPEMEHHBIX TeMe KJIeTKa AJIs MHKpOdoTorpaduaMu HasbiBaTh 1 0OBSACHATH
Kiterxa — TOJIOKEHUSAX AOKa3aTe/LCTB Oprafonzos KJICTOK. CYILECTBEHHbIE IPH3HAKU BCEX
3JIeMeHTapHasI o YHUKaJIbHON LEHHOCTH TecToBble 3aganHus .
reHeTHCCKAS 1 KJICTOYHOH TeOpHH, IIHH 1 B IPYTHX yacreil kieTkn. CpaBHHBATb §
CTPYKTYpHO- METOAaX H3YUCHUS ACTIEKTAX COBPEMEHHOIT 0COOEHHOCTH KJIETOK PaCTeHHH 1
DyHKUMOHATbHAs KJICTKH, CTPOCHUH U WU3HIL JKUBOTHBIX BBIIEISITh M HAa3bIBATh
eIMHHIIA JKUBOTO. (YHKLIHH OpraHOMIOB CYILLECTBEHHBIE PU3HAKU CTPOCHUS

KIICTKH.

OpraHouJoB. Paznu4aTrsopranon sl
KJIETKH Ha PHCYHKE y4eOHHKA.
OOBSICHATD (DYHKIMU OTIENbHBIX
OpraHOWIOB B

KHU3HEICSATETbHOCTH
pacTUTENIbHON U )KUBOTHOM

KIIETOK

Tema 6. Tkanu pacmenuii u sxcusomnvix (14 y).

Pazgen Il. CpaBHuTebHAS (3BOJIIOIMOHHAS) THCTOJIOTHA — Y4eHHE 0 TKAHSIX MHOTOKJIETOYHBIX OPraHu3MoOB — 14 4.




21 | 12.02 TMousiTHE KTKAHBY. OnpeienieHue TKaHH. N3y4nts TKAHK: MHUKPOCKOII, TOTOBBIE HasbiBaTh TUIBI TKAHEH pacTeHU
O01iee 3HAKOMCTBO Knaccudukarus ITOKpOBHAs, MHKpOTIpenapaTsl Y )KUBOTHBIX. Y CTAHABJIMBAThH
C TKaHAMH TKaHeil. IpOBOAIIIAs, B3aMMOCBSA3bCTPOCHHS TKaHEH ¢
aCTEHUH U IIpoucxoxnenue mexataccka, X QYHKIHAMHA
p POUCXOKI oOpa3zoBaTenbHAS, I YHKI :
KUBOTHBIX TKaHEeH B 9BOJIIOLIMU STUTETHATbHBIE, PHUBOJHTH HPUMEPHI B3aUMOCBSI3H
MHOTOKJICTOYHBIX COCIMHUTEIILHBIE, CHUCTEM OPT'aHOB B OpraHU3MeE.
JKUBOTHBIX ¥ Pa3BUTHE | MBIIICYHEIC, HEPBHEIE, BEeIcKka3pIBaTh NPEIIION0KEHUS O
TKaHel B mporecce HX XapaKTCPHBIC MIOCJIEACTBUAX HAPYLICHU
UHAUBUIYaIEHOTO TIPHU3HAKH. B3aMMOCBS3H OPTAHOB U CUCTEM
Pa3BUTHUS OpraHU3Ma OpTraHoB ISl OpraHu3Ma.
(oHTOTCHE3E).
22 | 19.02 [ToxpoBHas TkaHb Typrop — IlonsaTue o TKaHU 1MGPOBOH TaTINK OnpenensTh MOHITHE TKaHb.
pacTCHHH HaIpsHKEHHOE pacteHuil. Bunsl Tkaneit: | 3JICKTPOIPOBOAHOCTH, XapakTepu30BaTh 0COOCHHOCTH
JlaGoparopHas COCTOSIHME KJIETOYHOH | MokpoBHas. IIpuuuHEI Bozia, IM pactsop cTpoeHust UQYHKIUU TOKPOBHOI
padora Ne 10. . XJIOpUJA HaTpHs, o
000si0ukd. OH 3aBHCHUT | HOSBIICHHS TKaHEH. TKaHU PACTCHUIL.
«TypropHoe MPOOUPKH, IITATHUB,

COCTOSTHUEC KIICTOK»

OT COep)KaHUsI BOJBI B
KIIETKaX. Y MEHBIICHHE
KOJIN4YECTBA BOJBI B
KJIETKaxX BeJeT K
MOHM)XEHUIO Typropa,
U B pe3yJbTaTe 3TOro
pacTeHHs CTAaHOBATCS
BAJIBIMH, YBSIAIINMU.

PacTenmne kak
ICIOCTHBIN KHUBOK
OpTaHU3M, COCTOSIIHHA U3
KJIETOK U TKaHEeH

BbIsICHUTB 3aBHCHMOCTB
TYypPrOPHOTO COCTOSIHUS
OT KOJIMYECTBA BOJ B
KJIETKaX.

XMUMHUYECKHE CTaKaHbl,
¢bunbTpoBanbHAs Oymara,
HOX WJIH CKaJIbIIeIb,
JIMHEHKa WK
IITaHTCHIUPKYIb.
[IpenmeTHsbIe cTeka,
npenapoBaibHbIEe CTEKIIA,
npenapoBaibHas Uria,
MHUHIET, CIUPTOBKA,
CIHYKH, IUIIETKA,
METHUJICHOBBIM CUHUH,
¢mrsTpoBaNEHAS OyMara,
MHKPOCKOII,
MPOPOIIEHHbIE CEMEHa TN
JIYKOBHIIBI C KOPELIKAMH.

OOBACHATH KaK TYpropHoe
JaBIICHHE 3aBUCUT OT
KOHIICHTPALIMHU COJIeH B
okpykatomeii cpege. CobnronaTs
npaBuiapaboThl B KAOMHETE,
oOpalneHus ¢ 1adopaTopHBIM
000py/IOBaHUEM.
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26.02

[IpoBopsimiast TkaHb
pacTeHui

IIpoBopsiias TkaHb
COCTOMT U3 KUBBIX WIH
MEPTBBIX YUIMHEHHBIX
KJIETOK, KOTOpPbIE
HUMCIOT BUJ TPYOOK.

B credne n mucThsx
pacTeHui
PACIIONIOKEHBI MYyYKH
MpOBOASIIEH TKaHu. B
MPOBOSIIEH TKAHU
BBIICTISIIOT COCYBI U
CUTOBHUIHBIC TPYOKH.

Cocyel — IJIMHHBIC
TPYOKH, COCTOSAIIIIE U3
OOKOBBIX CTCHOK
MEPTBBIX KJIETOK,
YTPaTHBIINX
MOTIePEYHbIE
MIEPErOPOIKH U CBOE
coaepxumoe. [1o
cocynaM Bofa u
pacTBOpEHHBIE B HEN
MUHEpaJIbHBIC BEIIECTBA
13 KOPHEH MOCTYMAKoT B
CTeOCIb U JINCTHS.
CuToBHIHEIE TPYOKH —
JKUBBIE O€3bsTICPHBIC
KJIETKU ¢ O0IBIIUM
KOJIMYECTBOM 110D B
obomoukax. ITo

HUM OPTaHUYCCKUC
BEIIIECTBA U3 JINCTHEB
(rme oHn

00pa3oBaTUCh) MepeMel]
aroTCs K ApyruM
OpraHam pacTCHHS.

MHKPOCKOII, TOTOBBIE
MHKPOIIPEnaparsl

OnpenensTh MOHITHE TKaHb.
XapakTepru3oBaTh 0COOCHHOCTH
CTPOCHUS U(PYHKIIUU TKAHCH
pacteHuii. Y craHaBIUBaTh
B3aMMOCBSI3b CTPOCHUS U (PYHKIIUH
TKaHel. OOBACHATH 3HAYECHHUE TKaHEH
B *xm3HH pacteHus. O000mare u
CUCTEeMAaTU3UPOBATh3HAHUS IO TEME,
nenath BeIBOALI. OTBeyaThHA
HUTOTOBBIE BOIIPOCH TEMEI,
BBIIOJIHATD 3aaHMS




24 | 05.03 Mexanundeckas Mexanuyeckue TKauu— | TTOHATHE O TKaHU MHKPOCKOII, TOTOBEIE OnpenensaTs NOHATHE «TKAHbY.
TKaHb PACTCHHH 9TO ONOPHBIE TKAHU. pacTeHuil. Buasl TkaHel: | MUKpOIIpenapaTsl XapakTepHu3oBaTh 0COOEHHOCTH
Onu npuaroT MeXaHWYecKast: CTpoeHHUs UPYHKINY TKaHEH
PacTEeHUIO MTPOYHOCTh KOJUICHXUMa U pacteHuil. Y cTaHaBIUBaTh
Gnaromaps CKJIEpEHXUMA. B3aUMOCBSI3b CTPOCHHS U (HYHKLMIHA
YTOJIIECHUAM UX TKaHel. OOBSICHATH 3HAUCHHE TKaHEeH
KJICTOYHBIX CTEHOK U B Xm3HH pacTteHns. O600mare u
COOTBETCTBYIOIIEMY CHCTEeMaTH3UPOBATh3HAHHUS 110 TEME,
pacnpeneNeHUIO B Jenath BeIBOAbl. OTBEYaThHA
OpraHe pacTeHHsI. UTOTOBBIE BOIIPOCHI TEME,
BBINOJHATH 3aJaHUS
25 | 12.03 O6pasoBaTenpHas O6pazoBarenbHast OOBSICHATH CTPOCHHUE MHUKPOCKOII, TOTOBBIE OnpenemnsaTs NOHATHE «TKAHbY.
TKaHb PAaCTCHHUIT TKaHb WM MEPUCTEMA | KJIETKH MEPUCTEMBI - MHKPOIIpEnapaThl XapakTepru3oBaTh 0COOCHHOCTH
HenugdepeHIpoBaHH | ManogudepeHIPOBaH CTpOCHUS HPYHKIIUHN TKAaHEH
asi pacTUTEIbHAS HBIH IIPOTOILIACT U cl1abo pacTeHui. Y cTaHaBIUBATh
TKaHb, KJIETKA KOTOPOH | 0(OpMIICHHBIC MEIIKUE B3aUMOCBSI3b CTPOCHHS U (DyHKIIUH
CIOCOOHBI BaKyOJIH. TKaHeil. OOBACHITh 3HAYCHUE TKAHEH
MHOT'OKPaTHO B JKU3HM pacTeHus. O600mars u
JenuThCst. Bo3HuKIINE CHCTEeMaTH3UPOBATh3HAHHUS 110 TEME,
U3 MEPUCTEM KIIETKH Jenath BeIBOAbl. OTBeYaThHA
muddepeHunpyroTCS 1 UTOTOBBIE BOIIPOCHI TEMBI,
JIAf0T Ha4yajo BCeM BBITIOJIHATH 3aaHUs
TKaHsM ¥ OpTaHaM
pacTeHui.
26 | 19.03 JlaGopaTopunas Buzp! TkaHei: Pacrniosnasars BUIbI MHKPOCKOII, FOTOBbIE OnpenensTh MOHATHE «TKaHbY.
padora Ne 11. OCHOBHasi, TIOKpOBHas, TKaHeil mpu MUKpPOIIPENApaThI XapakTepu3oBaTh 0COOCHHOCTH
«TKauu IPOBOIAILAS, Egigr;ipHBaHHH cTpoeHust UPYHKIUU TKaHEeH
PacTUTEILHOTO MeXaHN4ecKasl. MHKDOITDETIAPATOR pacTeHuii. Y cTaHaBIUBaTh §
OpraHu3May B3aUMOCBSI3b CTPOEHHS M (DYHKIIMH
TKaHei. OOBACHATH 3HAUCHUE TKaHEH
B *m3HH pacTeHns. O000mare u
CHCTEeMaTH3UPOBATh3HAHMUS 110 TEME,
JIeNIaTh BBIBOBI.
CobronaTth npaBuia paboTHl B
KaOuHeTe,00palieHus ¢
71a00paTOpPHEIM 000pPYIOBAHUEM.
27 | 26.03 DnurenuanpHas ITokpoBHBIE TKAHU Hzyuynts IpeIMETHBIE CTeKa, VcTaHaBIMBaTL B3aUMOCBS3b CTPOEHHS
TKAHB KHUBOTHEIX HO3BOHOYHLIX H MHUKPOCKOIIHYECKHUE MOKPOBHBIE CTEKJIA, ¥ QyHKIMiA TKaHei. OGBICHATH
0COOEHHOCTH MIUIETKa, PacTBOp Hona,

JlaGopaTopHasi
padora Ne 12.
«MeToanl
LUTOJIOTUIECKOTO
aHaJu3a MoJIOCTH
pTa»

0eCII03BOHOYHBIX
JKUBOTHEIX. OHH
(hyHKIMU — pa3HEIC
pemenus. Kumeunsie
SNUTENUN. THUIIBI
MUIICBAPCHUS B
KMBOTHOM MHPE —
BHYTPHUKIIETOYHOE U
IOJIOCTHOE.

OYKKaJTBHOTO ITUTEIHS
YEJIOBEeKa.

¢mrsTpoBansHas Oymara,
MUKPOCKOII, BATHBIE
MAJIOYKH.

3HAQYCHUEC TKAHU B )KU3HU XKNBOTHBIX.
O0600maTh ¥ CHCTEMAaTH3UPOBATD
3HaHUA 110 TEME, ACIAaTbBBIBO/IBI.
Cobaronats npasuiia paboThl B
kabuHeTe, oOpareHus ¢
nabopaTopHEIM 000pyIOBaHUEM.




28 | 09.04 CoenuHuTeIbHAS OnopHo- CpaBHUTB TUIIBI MHKPOCKOII, TOTOBBIC VcTaHaBIMBATh B3aUMOCBSA3b CTPOCHUSI
TKaHb JKUBOTHBIX MEXaHUYECKHE TKAaHU COCAUHUTCIIbHOU TKaHU MUKpOIpenapaTbl u (l)yHKHI/Iﬁ TKkaueil. OObICHITEL
(Xps, KOCTHAs H BEIIBWTE OTJIAHA. 3HAa4YeHUE TKaHU B )KU3HU >KUBOTHBIX.
TKaHp). Tpoduuecko - Onpenennts, cBolicTsa O0001aTh ¥ CUCTEMATU3UPOBATD
COCIMHUTEIbHON TKaHN
3alIUTHBIE TKAaHU 3HAHMS 110 TEME, JeTIaThBBIBOIBI.
(xpoBb, MMM onIHAS Cobutonath mmpasuiia paboThl B
TKaHb). KaOMHeTe, 0OpameHns ¢
n1ab0paTOpPHBIM
000pYJIOBaHUEM.
29 | 22.04 MpblieYHbIE TKAHN THIIBI MBIIIEYHBIX CpaBHHTD THITBI MMKPOCKOII, TOTOBbIE VeTaHaBIMBaTL B3aUMOCBS3b CTPOEHHMS
JKUBOTHBIX TKAaHEW y IO3BOHOYHBIX | MBILIEYHOHN TKaHU U MHKpONPEIapaTel u ¢pyHKIui TKaHei. OOBACHATD
JladopaTopHnas 1 0eCII03BOHOYHBIX BBISIBUTH OTJINYHS B 3HA4YEHHE TKAHU B KU3HU KUBOTHBIX.
pa6ora Ne 13. SKHBOTHBIX CTPOCHUH TJIaJIKON 1 O0001IaTh U CHCTEMATU3UPOBATH
«13y4yenne (comaruueckue MOTIEPEYHO-TI0JI0CATOH 3HAHMS 110 TEME, JeTaThBBIBOIBI.
MBIIIEYHON TKAaHI» MONEPEYHONOJI0CaThle | MBIIIEYHOMN TKaHH. Cobmronath npasuiia paboTsl B
U KOCBIE; CEPJICUHBIE Omnpenenuts cBOicTBa kaOuHere, oOpalleHus ¢
TIONIEPEYHOIOIIOCATHIC; | MBIIICYHON TKAHHU. JTa00PaTOPHBIM 000PYJOBaHHEM.
TJaJIKue).
30 | 30.04 HepBHas TKkaHb 3HauyeHne HEPBHON CpaBHHTH KJIETKA MHUKPOCKOII, TOTOBBIE YcTaHaBIMBATH B3aMMOCBSI3b CTPOCHHS
CUCTEMBI KaK INIABHOU HEPBHOH TKAHH 1 MHKpOIIpEIapaTel n QpyHkuni Tkaned. OOBSACHATH
MHTErpupyIomeit BBIABHTH OTIIHHHA. 3HaYeHUE TKAHH B KU3HU KUBOTHBIX.
CHCTEMBI OpraHu3Ma. OnpezieuTh CBojicTBa O0001aTh ¥ CUCTEMAaTU3UPOBATh
N HEpBHOI TKaHH
DJeMeHTBl HEPBHOM 3HAHMS 110 TEME, JIeTIaThBBIBOIBI.
TKaHU — HEHPOHBI U Cobutonath nmpasuiia paboThl B
TJIMAJIbHBIE KIETKH. KabuHeTe, 00paIieHus ¢
71a00paTOPHEIMOOOPYIOBAHHEM.
31 | 07.05 JlaGoparopnas «OTHTEeINaNLHAS BrisBisiTe 0cOOEHHOCTH MHUKPOCKOII, TOTOBbIE Y cTaHaBIMBATE B3aHMOCBSI3b CTPOCHHS
pa6ora Ne 14. TKaHbY, «PhIxnas CTPOEHHMS B 3aBUCUMOCTH | MUKPOIpenapaThbl 1 GpyHKIMi Tkanei. OObICHATD
«TKaHU )KUBOTHOTO COe/IMHUTEINIbHAS OT BBITOJIHSIEMO 3HA4YEHHE TKAHU B KHU3HU KUBOTHBIX.
OpraHu3May TKaHb», «Ma30K KpoBU | (YHKIHH. 0O60011aTh U CUCTEMATU3UPOBATH
yesioBekay, «I nankas 3HAHMS 110 TEME, JIeTaThBBIBOIBI.
MBIIIEYHAast TKaHbY, Cobaronats npasuiia paboThl B
«HepBHas TkaHb» KabuHeTe, 00paIieHus ¢
71a00paTOPHEIMOOOPYIOBAaHHEM.
32 | 14.05 I'ucrorenes u I'ucTo- 1 opraHoreHes Hduddepernnanms KomruiekT BraxkHbIX Y cTaHaBIMBATEH B3aMMOCBSI3b CTPOCHHUS
OpraHoreHe3 - nporecc o6pasopanus | KICTOK . ITonsTue o HIpeIapaToB JKUBOTHBIX OpraHoB U CUCTEM OPraHOB.
TO3BOHOYHBIX KOMILJIEKCA OCEBBIX 3apOJIBINICBBIX IUCTKAX. | (IEMOHCTPAIMOHHBIIT) O60061aTE ¥ CHCTEMATU3UPOBATh
KHBOTHBIX. OpraHoB. 3HAHMS 110 TEME, JIeTaThBBIBOIBI.
33 | 21.05 O6o0marowit BbIBUTD y yUaluxcst | YMeHHE IPUMEHSTh HoytOyk, paboTa c CucreMaTu3upOBaTh 3HAHKS O
CEeMHHAap 3HaHUE PAaKTUIECKOTO 3HaHUE Ha MPaKTHUKe, MHKPQ}POTOFPa(PVHﬂMH MHOTO000pa3uu TKaHeu. Paznudats
Txanb — MaTepHasa, ypOBEHb TBOPYECKH MOAXOAUTh K | TKAHCH PaCTCHHH 1 TKaHU HAPHCYHKAX M
COBOKYITHOCTh €ro OCMBICIICHHS; peleHusIM y4eOHbIX ;I;H];?{L};HX‘ Tectosrre MUKporpenaparax. JJokazarsb
KJIETOK, KOPPEKIHsI 3HAHU I 3ajad. A B3aUMOCBSI3b - «CTPOCHUE —
BBITTOJTHSOIINX YUaIIIXCH. GbyHKUIUSD

onHy (QyHKITHIO
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21.05

Hrorosoe 3ansTHE.
3amura npoexrTa

CocraBnenne
IIPOEKTOB,
[IPEe3CHTALUN.

JemoncTparnms
MPOEKTHOTO MaTepHraa
TI0 pa3zernaM Kypca.

HoytOyk, oGopynoBanme
UQPPOBOI TabOpaTopuH,
mabopaTopHOe
00opyoBaHue

[IpusATE yaacTue B pectuBaie
BHEYPOUHOU

JeATEIEHOCTH LIKOJIBHUKOB.
PabGotatp Brpymme npu
00CYKIEHUH PEe3yJIbTaTOB.
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