IosicuuTebLHAas 3aNIUCKA

PaGouasi mporpamMMa BHEYpPOUHOU nesaTenbHOCTH s 11 kimacca mo teme «B Mupe KIEeTOK M TKaHEH»
MBOVY-COIII Ne2 ropoma Apxkamaka CapaTOBCKOW 00JacTH COCTaBjJIeHa Ha OCHOBE HOPMATHBHBIX
JIOKYMEHTOB!

1. ®enepanbhsblii 3ak0H oT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 ob6pazoanuu B Poccuiickoit
®epepauun» (¢ U3M. U A0IL., BeTym. B cuity ¢ 01.09.2020)

2. ITacnopT HaumoHanbHOTO NpoekTa «ObpazoBanue» (yrB. npesuguymom Cosera npu IIpesunente PO
10 CTPaTErn4eCKOMY Pa3BUTHIO M HAllMOHAJIBHBIM IIPOEKTaM, poToko ot 24.12.2018 N 16)

3. T'ocynmapctBennas mporpamma Poccuiickoit ®enepanuu «Pa3Butne oOpazoBanus» (Y TBepkIeHa
[Toctanosnenuem IlpaBurensctBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021) «O6 yTBepKaeHUU
rocyaapcTBeHHOM nmporpamMmbl Poccutickoit deneparuu «Pa3Butre o0pa3oBaHusy .

4. ®epnepanbHBI TOCYIAapCTBEHHBIH OOpa30BAaTENbHBIM CTAaHAAPT CpeaHEero oO0iero ooOpazoBaHUs
(VTBepkneHn npukazom MuHucTrepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparuu ot 17 mast 2012
r. N 413) (pen.11.12.2020)

5. OcHOBHOM 00pa3oBaTeIbHON MPOTpaMMbI cpeaHero obmero oopazoanuss MbOY-COI Ne2 ropona
Apxanaka CapaToBCKOl o0macTu;

6. Pabouas mporpamma anektuBHOTO Kypca «Kietkn u tkanm»: O0yxos, /. K. buonorus: xiueTku u
TKaHW: YydeOHOoe Tmocobue I cpemHero mnpodeccuoHanbHoro obpasosanus/ . K. OGyxos,
B. H. KupunenkoBa. — 3-¢ wu3zn., mepepad. m jmon. — Mocksa : WsmarensctBo FOpaiit, 2018. —
358 c.—  (IlpodeccuonampHoe  obOpa3zoBanue) U Mertogudeckoe  mocobue  «Peammzanus
00pa30BaTeNbHBIX TPOTPAMM €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOH HAampaBIeHHOCTEH TI0
OMOJIOTHH C UCTIOJB30BaHUEM 000pyaoBaHus eHTpa «Touka pocta» - Mocksa 2021 -194c.

Kypc cooTBeTcTBYET OCHOBHBIM IOJIOKEHHSIM KOHILICTIIIMU TPENoAaBaHus OMOJIOTUH Ha MPOPUIBLHOM
ypoBHE cpeaHero (monHoro) odmiero odpazoBanus. [locoOue mpeanasHaueHno s yvammuxcs 10-11
KJIAaCCOB O0IIe00pa3oBaTeNbHBIX YUPEKIACHUH, MOXKET OBITh HCIOJIB30BAHO JJISi CaMOCTOSTEIbHOU
pabotsl o Temam "Knerka", "Tkanu", a Takke npu moArotoBke kK caaue EI'D u mocTyrieHuo B By3bl
OMOJIOTMYECKOT0 U METUIIMHCKOTO TPpOoduIe.

IIporpaMmMHoO-MeTOANYeCKOE 00ecieueHne MPOrPaMMBbI:

PaGouass mporpamma pa3paboTaHa Ha OCHOBE NPUMEPHOW MPOrpaMMBbl ISl CPEJAHUX KIIACCOB
o01eo0pazoBaTeibHOTO yupexaeHus, aBTopoB OOyxos, [I. K. buonorus: xiaeTku u TkaHu: ydeOHOE
nocobue Ans cpeanero npogeccuonansHoro odpasosanus / 1. K. O0yxos, B. H. Kupunenkosa. — 3-e
u3a., nepepadb. u pon. — Mocksa : M3narensctBo FOpaiit, 2018. — 358 c. — (IIpodeccronanpHoe
obpa3zoBanue) u Metoauueckoro nocodusi «Peanuzanus oOpa3zoBaTelabHBIX HPOTpaMM €CTECTBEHHO-
Hay4HOH ¥ TEXHOJIOTUYECKOM HampaBieHHOCTEH Mo OMOJOrMHM C MCIOJIb30BaHMEM OO0OPYHOBaHHS
nenTpa «Touka pocta» - Mocksa 2021 -194c.

CrtpykTypa padoyeii mnporpaMMbl BHEYPOUHOIi 1eATeIbHOCTH «B Mupe kierok u Tkanei» s 11-
0ro KJiacca BKJIOYaeT 3 pa3jeJia:

1.Pe3ynbTarhl OCBOEHUS Kypca BHEYPOUHOU JeATEIbHOCTH

2.ConeprkaHue Kypca BHEYPOUHOU JEATEIBHOCTH ¢ yKa3aHueM (GOopM OpraHHU3aIlii U BUJOB
NeSITeIbHOCTH

3. Temarnyeckoe MmIaHUPOBAHHE

Onna u3 ocHOBHBIX wuae denepalbHOrO TroCyAapCTBEHHOIO CTaHJapTa CpeaHero oOuiero
obpazoBanus (PI'OC COO) cocTout B 00y4eHUH HIKOJIBHUKOB HAYYHBIM METOaM IO3HAHMUS.

B cootBerctBum ¢ TpedoBanusimu GI'OC COO yuurens AOIKEH CTPOUTH CBOIO pabOTy Tak, YTOObI



IIKOJIBHUKH ~ OBJIAJENH «yMEHUSMHU (POPMYIHPOBATH THUNOTE3bl, KOHCTPYUPOBATH, IPOBOJIUTH
HKCIIEPUMEHTHI, OLIEHUBATh MOJIYYCHHBIE PE3yIbTaThl U aHAIU3UPOBATh Ux». OOpazoBaTenbHas cpena,
co3zaBaemasi IIeHTpoM «Touka pocTa, HO3BOJIAET CTPOUTH y4eOHBIN Mpoliecc TAKUM 00pa3oM, YTOOBI
3HAHUS NPUOOPETAIUCH YYALIMMUCS B MIPOLIECCe AKTUBHOM 1103HABATEIbHON JEATEIbHOCTH.

B ecrecTBeHHBIX HayKax BCE TEOPETHMYECKME 3HAHUA SIBIAIOTCA pE3yJbTaTOM aHalM3a U
00001IeHNST IKCIIEPUMEHTANIBHBIX JaHHBIX. Vcnonas3oBanue obopynoBanus meHtpa «Touka pocra»
[103BOJISIET OOYUYUTh IIKOJIBHUKOB BBIABIATE YUEOHYIO MpoOieMy, pa3peiaTs €€, BbIABUIAsl TUIIOTE3b
U IPOBEpPss UX SKCIIEPUMEHTAIBHO. YUEHHUK 0JIy4aeT HOBbIE 3HAHMS, IPUOOPETAET HOBbIE YMEHHMS.
Pemenne npo6ieMHON y4eOHON SKCIIEPUMEHTAIbHOM 3314l CTAHOBUTCS MEPBHIM IIArOM Ha MYTH K
IIOJUIMHHO HaYYHOMY HCCJIEI0BAHUIO.

Peaqm3anus CBSI3U ¢ YPOUHOIi IeATEILHOCTBIO: COJCPYKAHKME IMPOTrPaMMbl BBICTPOCHO Ha HPUHITUIIEC
MEXIIPEIMETHON HWHTETpallid U TO03BOJISIET OOYYAIOIUMCS PACHIMPUTH KPYro3op IO IMpeaMeTam
€CTECTBEHHO - HAyYHOTO IHUKJIA (XUMHUSI, OMOJIOTHS).

OcobenHocTH J1aHHOH padoyeil MPorpaMMbl 0 KypCy BHEYPOYHOH /eATeJIbHOCTH, peajiu3yemMble
MOAXO0/bI.

[Iporpamma mocTpoeHa C Y4ETOM JIOTUKM MPEEMCTBEHHOCTH OCHOBHOTO OOIIETO M CPEIHEro
obmiero o0pa3oBaHus, NPOAOKEHUS (HOPMHUPOBAHMSI Y IIKOJIHBHUKOB YHUBEPCAIBHBIX YUEOHBIX
neiictBuil. [lannas paboyass mporpamMma YYHUTHIBA€T COBPEMEHHBIC AMJIAKTUKO-TICHXOJOTHYECKHE
TEHJCHIIMM, CBSI3aHHbIE C BAapUATHUBHBIM  pPa3BUBAIOIIUM  00pa3oBaHMEM U  TpeOOBAHUSIMHU
OI'OC. IIporpamma omnpenensieT Leld, IUIAHUPYEMbIE pe3yJbTaThl, COJEPKAHUE W OPraHU3aLUI0
nporuecca GOpMUPOBaHUS YHUBEPCAIbHBIX YU€OHBIX AEUCTBUN Yepe3 MPOEKTHYIO AEATEIbHOCTb.

Pabouas mporpamma netanu3upyeT U pacKpbIBaeT COJIEpXKaHUE CTaHIapTa, ONpeneisieT OOIIyro
CTpaTeruio OOy4YeHMs, BOCIUTAHMs, U Pa3BUTHs ydalIUXCS CPEJICTBAMU B COOTBETCTBHM C IIE€JISIMU,
KOTOpBIE OmNpeeNieHbl cTaHaapToM. Pabodast mporpamMma HampapieHa Ha (OPMUPOBAHHUE JIMYHOCTHBIX,
METANpPEIMETHBIX PE3YJIbTAaTOB, PEAIM3ALHUI0 CUCTEMHO - ACATEIBHOCTHOTO IOAXO0Ja B OpraHMU3aliH
o0pa3oBaTeNnbHOro Iporiecca kak orpaxenus tpedosanuit ®I'OC.

[Ipobnema opraHuzanuy BHEYpOUHOH JeATeNbHOCTH B cooTBeTcTBUM ¢ PI'OC BTOPOro mnokoJeHHs
CTaHOBHTCS OJJHUM U3 KIIFOUEBBIX BOINPOCOB COBPEMEHHOT0 00pa3oBaHus. BHeypouHas JesTeabHOCTh B
COOTBETCTBUM ¢ TpeOoBaHusAMU CTaHAapTa OpPraHuU3yeTcsl 10 OCHOBHBIM HAIlpaBJICHUSM pPa3BUTHUS
JUYHOCTH:  CIOPTHBHO-03J0POBHUTEIBHOE,  OOUIEMHTEJUIEKTYalbHOE,  COLMAJIbHOE,  JYXOBHO-
HPaBCTBEHOE, OOIIEKYIBTYPHOE.

JlokazaHo, YTO UHTEIJIEKTYaJIbHOE Pa3BUTHE — HEMPEPHIBHBIN MPOLIECC, COBEPIIAIONINNCS B YUEHUH,
Tpylle, Urpax, >KU3HEHHBIX CUTYallUsX, U YTO OHO HanboJee HUHTEHCUBHO MPOUCXOIUT B X0/1€
aKTUBHOTO YCBOEHHUS U TBOPUYECKOTO MPUMEHEHHUs 3HaAHUH, T.€. B aKTax, KOTOPbIE COJEPKaT 0COOCHHO
LIEHHBIE ONEPALNH I PA3BUTUS UHTEIUIEKTA.

JlaHHBI Kypc HMeeT MpHKJIaAHOe U 00I1eo0pa3oBaTelbHOe 3HAUYEHUE, CIIOCOOCTBYET Pa3BUTHUIO
JIOTHYECKOTO MBIIUICHHUS, CTUMYJIUPYET OOYyJalomuXcs K CaMOCTOATENbHOMY IPHUMEHEHHIO U
MOTIOJITHEHUIO CBOMX 3HAHWM dYepe3 CoJep)KaHHe Kypca, CTHUMYJIHMPYET CaMOCTOSITENIbHOCTh U
CIIOCOOHOCTh K caMopeanu3auuu. B pesynbrate y ydyeHHMKOB (OpMHUpYETCsl YCTOMUYMBBIN HMHTEpec K
pelieHro MpoOJIeMHBIX 3aJad, COBEPIICHCTBYIOTCS YMEHMsI NPUMEHSATh IOJyYeHHbIE 3HAHUSA B
MOBCETHEBHOM JIESATENILHOCTH, 3a MpeJIeaMU IIKOJIbl. A 3TO Ha CErOJHSIIHUMN J€Hb OUY€Hb aKTyaJIbHO B
CBSI3U C OCYILIECTBICHUEM JIEATETLHOCTHOTO MOAX0/1a K MPOLIECCY O0yUSHHUSL.



Ocoobennocmu 603pacmuoii zpynnwl 0emeil, KOMOPbviM A0pPecoO6ana nPpozpamma:
Hacrosimas paGouyasi nporpamMma Oyaer peanu3oBana B 11 kiacce.

B 11 o6meo6pa3zoBatensHoM kiaacce MBOY-COILL Ne2 ropona Apkanaka CapaToBckoii 001acTi
OyayT oOyuaThcs 6 yenoBeK. YpOBEHb MOATOTOBICHHOCTH YUalIUXcs KJIacca K OCBOSHUIO COJIEPKaHuUs
Kypca cocrasisgeTr 100%.

®opMma nmoJiydyeHusi 00pazoBaHus s Beex ydamuxcs 11- ro kiacca - ouHasl.

Cpok peanusanuu nporpammsbl: /200, 2021-2022 yuebnwiii 200.

Hannas mporpamMma aapecoBana ydamumcs 11 kmacca, Juist KOTOphIX HauboIee MpUeMIIEMbI
KOMOMHUpPOBaHHbIE 3aHATHS. C yUeTOM JaHHBIX O PaCcIpeACICHUN YCBOCHUS NHPOPMALIMHU YIaIIUMHUCS
HAa 3aHSATUH, MOXHO BBIIEIUTH CIEAYIOLINE OCHOBHBIE 3TAIIbL:

1. Opranu3alMOHHBIA MOMEHT;

2. AKTUBHU3aLMA MBIIUJICHUS U aKTyaJlu3allysl paHHee U3y4YeHHOr0 MaTepuana;

3. TloxgsexeHue UTOroOB 3aHSATHS.

Osrcuoaemutii peynomam u3yyenus Kypca «B mupe KieTok M TkaHel» B 11 kiacce HampaBlleH Ha
peanu3annio JAESITEIBHOCTHOTO, IPAKTUKO U JIMYHOCTHO OPHEHTHUPOBAHHOIO IOAXOIOB: OBJIAJICHUE
YYAIIUMUCS UHTEJUIEKTYaJIbHOM W NPAKTHYECKOW NEATEIbHOCTH, MO3BOJIIOLIMMU OPUEHTUPOBATHCS B
OKpY’KaloIlleM MUpE, MOArOTOBUTHCS K caaye EI'D.

Ilpuopumemnmnuie popmvt u memoowvl padbomul ¢ 0dyuarOWUMUCA:
Bujbl BHEYPOUHOI 1eAITeILHOCTH:
6 ooOpazosamenbHOM npoyecce.

[To3naBaTenbHas EATENBHOCTh; MPOCMOTP BHUICO(PUIBMOB; MOMCKOBO- HCCIEAOBaTEIbCKasi padboTa;
cocraBieHue, oopmiieHHEe U 3allMTa MPE3CHTAIUi, JOKIAJ0B; y4acTHe B KOHKYPCAaX MPOEKTHBIX U
HCCIIE0BATEIIbCKUX padoT.

6 socnumamenbHOM npoyecce:

[IpoGnemMHO- 1IEeHHOCTHOE OOIleHHE; TOCYTOBO — pa3BJeKaTelIbHas JEATeIbHOCTh, XYAOXKECTBEHHOE
TBOPUYECTBO, COLIMAILHOE TBOPUECTBO.

Peanu3zanusi BHEYpPOUHOIi 1eATEJTbHOCTH OCYIIECTBISCTCH:

N3yueHne HaydyHOM M HAyYyHO — MONYJSPHOM JIUTEpaTyphbl MO OMNPENEICHHBIM TEMaM, COCTaBJIEHUE
pedeparoB; TpyNmoBbIE WU HUCCIENOBAaTEeIbCKUE paOOThI; ydacTHe B OIMMIIMAAAX U KOHKYpCax;
OpraHu3allys v MPOBeICHUE MPEMETHBIX HEJENb; B3aUMOJICHCTBUE C POJUTENBCKON 0OIIECTBEHHOCTBIO.

[Iporpamma mpegycMaTpuBaeT NpOBEIEHUE BHEKJIACCHBIX 3aHATHUN, pabOThI JeTel B rpymnmnax, rnapax,
WHIUBUAYalIbHAsA paboTa, paboTa ¢ MpHUBJIEYEHUEM pojauTenel. 3aHatus npoBoasrcs I pasz ¢ nedenio B
nabopaTtopuu 1eHTpa «Touka pocTa», HCIOIB3YEMOIo JUIsl peau3aliui 00pa3oBaTeIbHBIX MPOrPaMM B
pamKax mpenojiaBaHust OMOJIOTHH.

OcHOBHBIE BHJIBI KOHTPOJISI OCYIIECTBISIOTCS B YCTHOW, NMUCBMEHHOM, TE€CTOBOM, MPAKTHYECKOU

¢dbopMax U B uX coyeTaHuu. K HUM OTHOCSTCS: MHIMBUIYaJIbHBINA, TPYNIIOBOM U (PPOHTANBHBIN ONPOC C
HCIOJIb30BAaHUEM KOHTPOJIBHBIX BOMPOCOB W 3aJaHHii, colepikalumxcsi B y4eOHO-METOIUYECKUX
MOCOOMAX M JUAAKTUUECKHUX MaTepuajax, TUJaKTHYeCKHe TECThl, TBOPUECKUE U MPaKTUYECKue paboThl,
HCCIIEI0BAHMsI, COOOILIIEHNS, TIPOCKTHI.

C uenplo moanepXKaHUs UM CTUMYJIUPOBaHMS Y4€OHOH MOTHBAIMM IIKOJHHHKOB, MOOIIPEHUS HX
aKTUBHOCTH M CaMOCTOSITEIIbHOCTH, PacIIUpPEHHs] BO3MOXKHOCTEH OOyueHHs] U CaMOOOYYeHHs, a TaKkxKe
Pa3BUTHS HaBBIKOB Pe(ICKCUBHON M OLICHOUYHOW NEATENILHOCTH. DTO COOpaHHe Pa3IMYHbIX TBOPUECKHUX,
MIPOEKTHBIX, UCCIIEIOBATENIbCKUX pabOT yuyeHUKa, a TaKKe OMHMCaHWe OCHOBHBIX ()OPM U HaIpaBJICHUH
TBOPUYECKOM aKTUBHOCTHU: y4acTHE B UCCIIET0BAHUAX, KOHKYPCAaX, KOHPEPEHIUX.



OcHOBHBIE MeTOABI M TEXHOJIOTHH.

1. Cnosecrvie memoowvt obyuenusn:. nexuus, oObSICHEHUE, TUANOT (IUAJIOT MEAarora ¢ y4alluMHCS,
JUAJIOT YYAIIUXCS APYT C APYTrOM ), KOHCYIbTAIIHSL.

2. Memoowl npakmuueckoii padomwl: COCTaBICHUE [0KJa/la; HamucaHue pedepara; MUCbMEHHBIE
OTBETHI Ha BOMPOCHI, rpaduyeckue padoThl (COCTaBICHUE TAOJIHUIl, CXEM, JAUarpamm, rpadukos,
YepTekei; COCTaBICHHE CTPYKTYPHO — JIOTHYECKUX CXEM, 3alIOJTHEHHE MATPHIL).

3. Memoo nabawodenusn: 3anuch HaOJIOACHNH, BEJICHUE THEBHUKA HAOI0IECHUH, 3apUCOBKA, PUCYHKH,
MPOBEACHUE 3aMEPOB (TEMIEPATYPhl BO3/1yXa, BIAXKHOCTHU U Jp.)

4. Hccneooeamenvckue memoowvl: Na0OPATOPHBIE W AKCIEPUMEHTAIbHBIC 3aHATHS: IMOCTAaHOBKA
OIBITOB, TPOBEJCHHE W 00paboTKa UX pe3yabTaToB; paboTa ¢ mpudOpamu, NpernapaTamu,
TEXHUYECKUMHU YCTPOUCTBAMU; IKCIIEPUMEHTHI.

5. Memoo npoonemnozo obyuenun: npobiemHoe usnodiCeHue Mamepuaid: aHauu3 UCTOPUN U3YUECHUS
po0OJIeMbl, BbIJCNIEHUE NMPOTUBOPEUYHI NaHHOW MPOOJIEeMbl; yKa3aHUS Ha OLIMOKH, 3a0IyxKAeHHUS,
HAXOJKU, OTKPBITHSL.
aspucmuyeckas bGeceda. TOCTAHOBKA MPOOJIEMHBIX BOMPOCOB, OOBSICHEHHE OCHOBHBIX IMOHSTHH,
ONpEIEIICHUI, TEPMHUHOB.
co30anue NpobIeMHbIX cumyayuil: TTOCTAaHOBKAa IMPOOJIEMHOTO BOIpoca (3aJaHusi, JEMOHCTPAIIHS
OTBITA, MCIOJIb30BAHUE HATJISATHOCTH);

CamMocmosmenvbHas NOCMAHOBKA, (DOPMYIUPOBKA U peuleHue NpobreMbl YYawumMucsa: TOUCK WU
0TOOp apryMeHTOB, (PAKTOB, TOKA3aTEIbCTB;
CAMOCMOSIMENbHYIL NOUCK OMeema y4auumucs Ha TOCTAaBIEHHYIO MPOOJIeMy; MOHCK OTBETOB C
UCIOJIb30BaHUEM «OTOP» (OTIOPHBIX TAOJIHUII, AITOPUTMOB).

6. Memoowvl npozpammupoeannozo odyuenus:
% OOBSICHEHHE KJIFOYEBBIX BOIPOCOB MPOTPaMMbl OOYYCHHS, OCTAIBHON Marepuan ydJarruecs

U3Y4aroT CaMOCTOSATEIBHO,

% CaMOCTOATEIHLHOE N3YUCHHE OPE/ICIICHHOI YacTH yueOHOTO MaTepuaa:

a) BBIOOP MEX/y MPaBUIIbHBIM U HETIPAaBUJIBHBIM OTBETOM (JIMHEHHOE MPOTrpaMMHpPOBAHUE);

0) BBIOOp OJHOTO OTBETA U3 HECKOJIBKUX OTBETOB (Pa3BETBICHHOE MIPOTPAMMHUPOBAHUE).

7. Ilpoexmno— Koncmpykmopckue memoosl: pa3padoTKa MPOEKTOB, MPOTPaMM, MOCTPOCHHUE TUIIOTE3,

MOJIETTUPOBAaHUE CUTYyallud, CO3JaHME HOBBIX CIIOCOOOB pEIIEHUs 3a/ladyd, CO3JaHuEe MOJIeTel,
KOHCTPYKIHUH, CO3/1aHNe TBOPYECKUX PabOT.

8. Memoo wucpvbi: NUIAKTUYECKUE, DPA3BUBAIOLIME, [O3HABATEIbHBIC, IMOJABUXKHBIE M JIp., WUIPbl Ha
pa3BUTHE BHHUMAaHUs, MaMsTH, TJIa30Mepa, BOOOPaKEHHUs, UTpa — KOHKYpC, UTpa — TMyTEIIECTBHE,
poJieBasi urpa, J1e10Bas urpa.

9.Haznaouwtit memoo 00yyeHus: HarIsiJHbIE MaTepUAJIbl: PUCYHKH, TIJIAKATHI, TAOJIUIIBI, CXEMBI U T.]I.

10. Ilcuxonozuueckue u couuanucmuuecKkue Memoobl U HNPUEMBL: AHKeMUposaHue: Ppa3pabOTKa,

NPOBEICHUE U aHaJIM3 AHKETHl; uHmepaviouposanue (KOMIBIOTEPHBIH OIPOC);  nNCUXOI02UYecKUe

mecmol: CO3JJaHUE U PEIICHUE PA3IMYHBIX CUTyalUl (TICUXOIOTHS OOIICHHSI, COIUANTBHOE OKPYKEHUE);,

JIeNioBasi UTpa, 00CykIeHue COOOIIEeHUH, T0KIaI0B, peepaToB, CO3aHNE TBOPUYECKUX PadOT.

MeTtoabl KOHTPOJSA: JOKJIAJ, 3alIUTa UCCIEI0BAaTENbCKUX paboT, BBICTYIUIEHHE, MUHU-KOH(EpEeHIINs,
Hay4YHO-HMCCIIEe0BaTENbCKast KOHQEPEHIMs, yyacTHe B KOHKYpCaxX UCCIIE0BAaTENbCKUX paloT.

[Ipy mnpoBeneHuu 3aHATUH BHEYPOUHOW JESATENBHOCTH OyOyT HCIHOJB30BATHCA TEXHOJIOTHUHU:
TEXHOJIOTUSI  MPOOJIEMHO-THAIOTOBOI0  00y4eHus, rpynmnoBele TexHoioruu, MKT-texnomoruu,
TEXHOJIOTUS] CUCTEMHO-JIESITEIbHOCTHOTO O0Y4Y€HHUs, THTEPAKTUBHBIE (POPMBI O0OYUEHHUSI.



TexHoJIOrNH, METOAMKH:
ypoBHEBas Au(epeHIraIus;
IPOEKTHAS eSITeIHbHOCTD;

7 X/ X/
L X X X4

npoOjeMHOe 00yUeHHUE;
MOJICIIUPYIONIAs ACSITEITBHOCTD;,
MIOUCKOBAS IS TEILHOCTH;

e

*

I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHHe TCXHOJIOTHUH,

X/ /7 /7
L X I X4

37I0pOBhECOEPETAIOIINE TEXHOJIOTHH;

IIpennaraemplii NOPAAOK AeHCTBHIA:
< 3HAKOMCTBO KJIacca C TEMOM.
< Bsi00op moarem (obmacTeit 3HaHUN).
< COop unpopmanuu.
< BBbIOOp MPOEKTOB.
< Pabora Hax mpoekTamu.
< Ilpe3eHTanus NpoeKToB.

OaHUM M3 OCHOBHBIX IYTE€HW MOBBINIEHUS MOTHBAaUMU U pa3BuTUd YY]] B OCHOBHOW WIKOJIE
SBIIAETCS BKJIIOYCHHE OOYyYalolUUXcsi B Y4eOHO-MCCIEAOBATENbCKYI0 U TPOEKTHYIO JESTENbHOCTD,
MpelyCMaTPUBAIOIIYIO TTOCTAHOBKY MPAKTUYECKU 3HAYUMBIX IIeJIel U 3a71a4 y4eOHO-HCCIIeI0BaTEIbCKOM
U TIPOCKTHON JESATENBHOCTH, aHAJIN3 aKTyaJbHOCTH WCCIICIOBAaHMS; BBIOOD CpPEICTB U METOIOB,
COBMECTHOE TUTAHHPOBAHHE JICATEIHPHOCTH YUUTEIEM M 00yJaIONTUMHUCS, TIPOBEACHHUE MPOCKTHBIX PaboT
WJIM KCCIICIOBaHUS; 0(OPMIICHHE PE3YJIbTATOB padOT B COOTBETCTBUHU C 3aMBICIIOM TPOCSKTA WIIH HETSIMU
WCCIEAOBAHMS;  TPEICTABICHUE  PE3YJbTaTOB B  COOTBETCTBYIOIIEM  HCIOJIB30BAHHUIO  BUJIE;
I[EJICHANIPABICHHOE O0y4YeHHE OOYYArOIIUXCSl TPYIIIOBBIM METOJaM PAa0OTHI (MPEXkIE BCETO, B MAJbIX
rpynnax); (GOpMUpPOBaHHE VY YYEHHKOB CIIOCOOHOCTH BHJETh NEPCIEKTUBY CBOET0 Y4eOHOTO
MIPOJIBM>KCHHUS.

(DOPMbl no0BedeHUs UM 0208 peanuzauuu npozpammaol:
HToroBoe 3aHATHE: 3alllUTa yqaluMucCs IrpylainoBOro nNpocKTa 1o u3y4€HHbBIM BOIIPOCaM Kypca.

PaGouass nporpamma mMoauduuupoBaHa, cocTaBieHa Ha ocHOBe nporpammbel  O6yxosa JI. K. buomnorus:
KJIETKH W TKaHU: ydyeOHoe mocobue sl cpefHero mnpodeccruoHanbHoro odOpazoBanus 2018 r., u
Metoauueckoro mnocobusi «Peanusanust o0Opa3oBaTeIbHBIX MPOrpaMM €CTECTBEHHO-HAyyHOU U
TEXHOJIOTUYECKON HaIpaBJIEHHOCTEN MO OMOJIOTMM C MCIOJIb30BaHHEM 00opyaoBaHus LeHTpa «Touka
pocta» 2021r.

Konuuecmeo npakmu4ecKux u meopemudecKux 3aHamuil.

KonuyectBo Teopernueckux 3ansaTuii-20 yacos (59 % oT 001iero kKoim4yecTBa 4acos),
KOJIMYECTBO MPAKTHUECKUX 3aHATHIi-14 acoB (41 % oT 00IIero KoJIn4ecTBa 4acoB)

Cpoxk peanu3auuu nporpammsi -1 roa (2021-2022 yye6ublii roa)



1. Pe3yabTaThl OCBOEHHS Kypca BHEYPOUHOIi 1esITeJIbHOCTH
[IporpaMmma Kypca TpeqHa3HavYeHa A OOydYaroIIuXcs B CPEAHEH MIKOJIEe, WHTEPECYIOIIUXCS
HCCIIEIOBATENbCKOM J1eATENbHOCTRIO, U HAIlpaBlieHa Ha (pOpMUpOBAaHUE y yYAIIMXCS YMEHHS OCTABUTh
1[eb ¥ OPraHU30BaTh €€ JOCTHIKCHHE, a TAaK)KE KPEaTUBHBIX KaueCTB — TMOKOCTh yMa, TEPIHMOCTh K
MIPOTUBOPEUUAM, KDUTHUHOCTh, HATMYHE CBOETO MHEHHU S, KOMMYHUKATUBHBIX Ka4€CTB.

[Ipn m3ydyenun Kypca ydamuecsi OyayT BOBJICYEHBI B IPOIECC MO3HAHUS KUBOM MPHUPOABI, Y3HAIOT O
MIPUYUHHO-CJICICTBEHHBIX CBS35X B CTPOCHUU M (DYHKIIMSAX KJIETOK, M TKAHEH, HAy4aTcsl CAMOCTOSATEIBHO
TOTOBUTh MHKpOIIpEnapaThl pa3lUYHbIX TKaHEH M paccMaTpuBaThb WX B MHUKPOCKOI, Haydarcs
BBICKA3bIBATh CBOU MBICIIU U OTCTaUBaTh UX.

[Iporpammoit IpenyCMOTPEHO COYETAHHE PA3IMYHBIX (OpM padOTHI, HANPABJICHHBIX HA JOMOJIHEHUE U
yriayOsieHre OMOJIOr0-3KOJIOTHYEeCKUX 3HAHUN C OMOPON Ha MPAKTHUYECKYIO ACSITEILHOCTh U PEIICHUEM
3alaHuil 11 moAroToBKH K EI'D. DTo mo3BosMT 00ydyaromumcsi, C OJTHOH CTOPOHBI, pacIIMPUTh CBOU
3HaHUSI O MUPE >KUBOU MPUPOJIBI, C APYTOM — MPOJAEMOHCTPUPOBATH CBOM YMEHUSI U HaBBIKU B 00J1acTH
Oouostoruu Jiy1st MPo(heCCHOHATLHOTO BRIOOPA €CTECTBEHHO-HAYYHOTO MTPOPUIHFHOTO HAPABJICHHS.

Ileyb, 32/1a4YU M IPUHIMIBLI MPOIrPAMMBI

Ilen»: MO3HAKOMHUTH yYallluXcs ¢ MHOrooOpa3ueM Mupa >KMBOM HPUPOAbI, BBIABUTH Hauboiee
CIOCOOHBIX K TBOPYECTBY YYaIIUXCS H Pa3BUTh y HHUX [I03HABaTEJIbHbIE HUHTEPECOB,
MHTEJUIEKTyaJIbHbIE, TBOPYECKHE U KOMMYHUKATUBHBIE CIIOCOOHOCTH.
3aoauu npozpammot.

OOpa3zoBartenbHbIC

e  Pacuupsrb Kpyro3op, 4to siBISI€TCSI HEOOXOAUMBIM JIJIs JIF0OOTO KYJBTYPHOT'O YEIOBEKa.

e  (Cnoco6cTBOBATH NOMYINSIPU3ALMHY Y YHALIUXCSI OMOJIOTUYECKUX 3HAHUM.

e  3HAKOMHUTH C OMOIIOTHUYECKUMH CIICIIUATIEHOCTSIMH.

PassuBaromme

e Pa3BuTHE HaBBIKOB C MEKPOCKOIIOM, OMOJIOTHYECKUMHU OOBEKTaMHU.

e Pa3BuTue HaBBIKOB OOIIEHUE U KOMMYHHUKAIUH.

e Pas3BuTue TBOpUECKHX CIOCOOHOCTEH peOeHKa.

e  @opMHpOBaHHE IPUEMOB, YMEHHI M HABBIKOB 110 OPTaHU3aLlMU TOMCKOBOM M MCCIIEI0OBATEIbCKON
NeSITeIbHOCTH, CAMOCTOSITENIbHOM 1M03HAaBATEIbHON AESITEIbHOCTH, IPOBEACHMS OIBITOB.

BocnurareabHble

e BocnuteiBaTh UHTEPEC K MUPY KUBBIX CYIIECTB.

e BocnuTeiBaTh OTBETCTBEHHOE OTHOIIEHHE K TOPYUYEHHOMY JENy.

Ilpunyunet npozpammer:
Ilpunyunv pabomer:
JloOpoBoIbHOE ydacTHe HIKOJIBHUKOB BO BHEKJIACCHBIX 3aHATHUSX; €AMHCTBO y4e€OHOW M BHEYPOUHOMU
paboThl; 0OXBaT OCHOBHBIMH (JOpMaMM W BUJAMU BHEKJIACCHOW PabOTHI 0€3 MCKIIIOYEHHS YyJallluXcs,
ormopa Ha CaMOJEATEIbHOCTh M HMHMIMATUBY, BBISBIICHUE WU Pa3BUTHE WHJMBHAYAJIbHBIX KayeCTB
JIMYHOCTH; OOIIIECTBEHHO IM0JIE3HAsI HAIIPABJICHOCTh C YUaCTUEM POJIUTENCH.
Axmyanvrnocmp
AKTyalnbHOCTh HpPOTpaMMBbl Kypca OOYCIIOBI€Ha T€M, YTO 3HAHUS U yYMEHUs, HEOOXOAMMBIE ISt
OpraHu3aly y4eOHO-MCCIIeI0BaTeIbCKOW /IEATENIbHOCTH, CTaHYT OCHOBOHM Ul peanu3aluu y4eOHO-
HCCIIEIOBATENbCKUX MPOEKTOB B CTapilieM 3BeHe MIKoybl. [IporpamMma Kypca MO3BOJISIET pean30BaTh
aKTyaJIbHbIE B HACTOSIIEE BPEMsI KOMIIETEHTHOCTHBIH, IMYHOCTHOOPUEHTUPOBAHHBIM, J1€AT€TbHOCTHBIN
MTOJIXOJIBI.
Hayunocmo
buonorust — yueOHas AMCUMIIMHA, pa3BUBAIOLIas YMEHMsI HAOMIOaTh, MBICIUTh, BUIETH
HKCHEPUMEHTAIbHYIO CTOPOHY IPEIMETOB U SIBIICHUH, JeTaTh BHIBOIbI, 0000IIECHHS.



Cucmemnocmso
Kypc crpoutcst oT 4acTHBIX 3a7ay K oOumMM (pemeHre OMONOTHYEeCKHX 3a/lady) U B KOHIE Kypca
IIPE3EeHTALMs] TPYNIIOBOIO MIPOEKTA.
Ilpakxmuueckas 3HaUUMOCHb KyPCaA 6HEYPOUHOU 0eAMENbHOCIU:

e B ocHOBy HacrosIell mporpaMmbl IOJIOKEHBI MEAArOTMYECKUe U AUJAKTUYECKHUE MPUHLUIIBI
pa3BUBAIOIIETO O0pa30BaHMSA, HAINPABICHHbIE Ha (OPMUpPOBaHHE (YHKIMOHAIBHO I'PAaMOTHOU
JUYHOCTH, T.€. YEJIOBEKa, KOTOPbIH CMOXET AaKTUBHO IIOJb30BATHCS CBOMMM 3HAHUIMH,
MIOCTOSIHHO YYHUTBCS M OCBAaWBaTh HOBBIE 3HAHHS BCIO XXH3Hb, YTO COOTBETCTBYET OCHOBHBIM
IPUHLUIAM TOCYAApCTBEHHOM noautuku PP B obnactu oOpa3oBaHUs M COLMANBHOMY 3aKa3y
YYaCTHHUKOB 00pazoBaTeIbHOIO MpoLecca:

e a) JMYHOCTHO-OPUEHTHPOBAHHbIC NPUHLUMIIEI (IPUHLMII AJANTUBHOCTH, HPUHIMII Pa3BUTHA,
MIPUHIIMIT TICUXO0JIOTHIEeCKONH KOMGOPTHOCTH);

e 0) KyJIbTYpPHO OPUEHTHPOBAHHbIE NMPUHLMUIBI (IPUHLMI 00pa3za MHUpa, NPUHLMI LEIOCTHOCTH
coziepkanusi 00pa3oBaHUs, MPUHIMII CUCTEMAaTHYHOCTH, MPUHIMII CMBICIOBOTO OTHOLICHHS K
MUY, IPUHLIUI OPUEHTUPOBOYHOM (PYHKIIMM 3HAHUH, IPUHIUI OBJIAZICHUS KYJIbTYpOH);

e B) JICATEILHOCTHO OPUEHTHPOBAHHBIC MPUHIUIBI (IPUHLIUI O0Y4YEHUS JEATEIbHOCTH, TPUHIIMIT
YIIPaBJIIEMOT0 Mepexoa OT ACATENbHOCTH B y4eOHOW CUTyallud K AEATENIbHOCTU B JKU3HEHHOMN
CHUTyallud, OT COBMECTHOW Y4eOHO-TI03HABATEIBHON JESATEIBHOCTH K CaMOCTOSITEIbHON
NesTeIbHOCTH YYCHHUKA, KPEaTUBHBIA PUHIIMII).

[IpakTuueckue 3aHATUA - O3Ta 4YacTb Kypca MPENoyiiaraeT IIMPOKOE  HMCIOJIb30BaHUE
WUTIOCTPATUBHOTO MaTepuana (cxemsl, pororpaduu, TabIUIbI), a TAKXKE U3YUEHHE MUKPOCKOITUYECKUX
MpenapaToB KJIETOK U TKaHeu. Vcronp3oBaHue coBpeMeHHOTo oOopyaoBaHus meHTpa «Touka pocray
MO3BOJISIET KAa4eCTBEHHO W3MEHUTh Tpolecc oOyueHuss Ouonoruu. [losBiasieTcss BO3MOXKHOCTh
KOJIMYECTBEHHBIX HAOIFO/ICHUH U OTBITOB JIUIS MTOJIYYCHHUS IOCTOBEPHOU MH(OPMAITH O OHOIOTUYECKUX
mpoueccax U oObekrax. Ha ocHOBe TMONyYEHHBIX OSKCIEPUMEHTAIBHBIX JaHHBIX OO0y4aeMble
CaMOCTOATENIbHO JIETIAl0T BBIBOJBI, OOOOIIAIOT pe3yibTaThl, BBIABISAIOT 3aKOHOMEPHOCTH, YTO
CHOCOOCTBYET TMOBBIICHUIO MOTHBAlMM  OOyuYeHHUs MIKOJIBHUKOB.  [IpodunbHBIA  KOMILIEKT
obopynoBanuss  obecmeunBaeT  dPPEKTHBHOE  TOCTHKEHHUE  OOpa30BaTENbHBIX  PE3YyIbTAaTOB
00y4aroIUMUCs Mo IporpaMMaM eCTECTBEHHO-HAYYHOW HampaBIE€HHOCTH, BOBMOKHOCTh YTI1yOJIEHHOTO
M3y4YeHUs OTACIbHBIX MPEIMETOB, B TOM YHUCIe A1 (popMUpOBaHUST N300pETATENHCKOTO, KPEATUBHOTO,
KPUTHUYECKOTO MBIIIJIEHUS, Pa3BUTHS (PYHKIIMOHAIBHONH T'PAMOTHOCTH Y OOy4YarolIuXcsi, B TOM YHCIE
€CTECTBEHHO-HAYYHON W MAaTeMaTHYEeCKON. DKCIEPUMEHT SIBJIICTCS UCTOYHUKOM 3HAHUU M KPUTEPUEM
WX HUCTUHHOCTU B Hayke. KoHIemius coBpeMeHHOro 00pa3oBaHUS MOApPa3yMEBaeT, YTO B y4eOHOM
SKCIEPUMEHTE BEAYIIYIO POJb JOJDKEH 3aHATh CaMOCTOSATENbHBIA HCCIEAOBATEIbCKUNA YYCHUYECKUN
skcriepuMeHT. COBpPEMEHHBIE OKCIIEPHUMEHTAIbHBIE MCCIEAOBAHUS MO0 OHOJOTHUH YK€ TPYAHO
MPEACTaBUTh 0€3 MCIOB30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO U ITU(POBBIX U3MEPUTEIHHBIX MTPUOOPOB.
B ®enepanbHoMm rocyaapctBeHHOM oOpazoBaTenbHOM cranaapte (PI'OC) mpomucaHo, 4TO OJHUM W3
YHUBEPCAIBHBIX YU€OHBIX JIEUCTBUH, TPUOOPETAEMBIX yUAITUMUCS, JOJIKHO CTaTh YMEHHUE «ITPOBEACHUS
OMBITOB, MPOCTBIX JKCIEPUMEHTAJIbHBIX HCCIEAOBAaHUM, NPAMBIX M KOCBEHHBIX W3MEPEHUU ¢
WCIIOI30BAaHUEM QHAJIOTOBBIX U MU(PPOBBIX W3MEPUTEIBHBIX MPHOOPOB». DKCIEPUMEHT MO OWOJIOTHH,
MIPOBOAMMBIN Ha TPaJAUIIMOHHOM 000pymoBaHWH, O6e3 mpuMeHeHHs HH(POBBIX JIabopaTopHil, HE MOKET
MTO3BOJIUTH B MOJTHOW MEPE PEIINTh BCE 3a7a9d B COBPEMEHHOM ITKOJIE. DTO CBSI3aHO C PSJIOM ITPUYHH:

® TPAIUITMOHHOE ITKOJIBHOE 000PYIOBAaHUE M3-3a OTPAHWYCHUS TEXHUYCCKHX BO3MOKHOCTEH HE
IIO3BOJISICT HpOBOI[I/ITI) MHOTI'M€ KOJIMYECTBCHHBIC UCCIICA0OBAHUA,
® JUTUTENBHOCTH MPOBEACHUS (DU3MUECKUX MCCIEAOBaHNN HE BCETa COTTIACyeTCs C
JUTUTETHHOCTHIO YUeOHBIX 3aHSTHH;
® BO3MOXHOCTH HpOBe)IeHI/Iﬂ MHOTHUX I/ICCJ'IG}IOBaHI/Iﬁ Ol"paHI/I'—II/IBaeTCSI Tpe6OBaHI/I$IMI/I TCXHUKHU
0€30MacHOCTH H JIp.
[udposas mabopatopusi 1eHTpa «Todyka pocTa» TMOITHOCTHIO MEHSET METOJIUKY U COJIepiKaHue
SKCIIEPUMEHTAJILHON JAESITEIbHOCTH M peIllaeT BblllenepeuncieHHble npodaemsl. Illupokuii crexTp



JATYNKOB IMO3BOJISCT YYAITUMCS 3HAKOMUTBHCS C MapaMeTpamMu (U3HYECKOTO IKCIEPUMEHTa HE TOJIBKO
Ha KAueCTBCHHOM, HO W Ha KOJHUYECTBCHHOM ypoBHe. LludpoBas mabopaTopusi MO3BOJSET BECTH
JUTATEIBHBIA DKCIEPUMEHT JaKe B OTCYTCTBHE OKCIICPUMEHTATOpPa, a 4YacToTa WX HW3MEPCHHM
HETIO/IBJIACTHA YEJIOBEYCCKOMY BOCIIPHUSTHIO.
B mpomecce ¢GopMUpOBaHHS AKCIEPUMEHTAIBHBIX YMEHUH YYCHHK OOy4aeTcs IPeICTaBIIATh
uHpopManuio 00 UCCIETIOBAaHUN B YETHIPEX BUIAX:
e B BepOAJIbHOM: OIMCHIBATh SKCIICPUMEHT, CO3/aBaTh CJIOBECHYIO MOJICNIb JKCIICPUMEHTA,
(UKCHpPOBaTh BHUMAHHUE HA H3MEPSIEMBIX BEJIMYMHAX, 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 IpaduKH MO TAOJUYHBIM JAHHBIM, YTO AAET BO3MOXKHOCTH Iepexoja K
BBIIBIDKCHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BEIUYMHAMHU (IIPH 3TOM YUHTENb
MOKa3bIBACT MPEUMYIIECTBO B BU3YATU3aI[MH 3aBUCUMOCTEH MEX /1y BEJIMYMHAMH, HATJITHOCTD U
MHOTOMEPHOCTb );
e B BHUJIC MAaTEMAaTHYCCKHX YPaBHEHHIA: JaBaTh MAaTEMAaTHYCCKOE ONMUCAHKE B3aUMOCBS3H BEIIUYMH,
MaTreMaTH4ecKkoe 00001eHne.
Hcnons3oBanue 00opymnoBanus IeHTpa «Todka pocTay Mpy peaan3ayu JaHHOTO Kypca BHEYPOUHOM
JESITeIIbHOCTH TTO3BOJISIET CO3/IaTh YCIIOBHSL:

. JUISL pacIIMPEHUsI COAECPKAHMSI LIKOIBHOIO OMOJIOrHUECKOro o0pa3oBaHus;

. JUTSI TIOBBINICHUS TTO3HABATENIbHOM aKTUBHOCTU 00YYaIONINXCS B €CTECTBEHHO-HAYYHOI 00J1acTH;
. JUTSL Pa3BUTHS JIMYHOCTH PEOSHKA B MpoIiecce 00ydeHHst OMOIOTHH, €T0 CIIOCOOHOCTEHH,
(dhopMUPOBaHUS U YIOBIETBOPEHHUSI COIIHAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEI;

. IUTst pabOThI ¢ OJJapEHHBIMU MIKOJIBHUKAMU, OPTaHU3alMU UX PA3BUTHUS B PA3IIUYHBIX 00IACTAX

00pa3oBaTeNbHON, TBOPUYECKOMN IEATEILHOCTH.

Obecneuenue momusauuu

Bo-mepBbiX, pa3BuTHE HMHTEpeca K OHOJOIMH KakK HayKe O MPHUPOJC OKPYKAIIICH dYelloBeKa ¢
MEPBBIX JTHEH >KU3HHU, BO-BTOPHIX, HAYKE ITO3BOJISIONICH YETOBEKY TOHSATH ce0s, B-TPEThHX, YTO HE
MaJOBa)KHO, YCIIEITHOE YCBOSHHE yueOHOro MaTepuaia Ha YpOKax U BBICTYIUIEHHE HAa OMTUMIINAIAX IO
OHMOJIOTHH U PYTUX OMOJIOTHYECKUX MTPaX U KOHKYPCax, OBJIAJCHHE METOJIOM IPOCKTOB.

Kpome mnepeyucieHHbIX NPUHIMIIOB B OpraHU3allid BHEKJIACCHOW pabOThl MO OWONOTMU €CTh
CHerMpUIEeCKUid 1T He€ TPUHIUI MPUPOIOCOOOPA3HOCTH, CYyTh KOTOPOTO COCTOWT B TOM, YTO
pa3BUTHE TUYHOCTU peOeHKa UIET O CaMOM IPUPOJIBI U Yepe3 MPUPOIY.

Bwmecte ¢ TeM B opraHu3aui ¥ MPOBEACHHHA BHEKJIACCHOUW pa0OTHI IO OMOJIOTHH BO3HUKAET MHOTO
TpyaHocTeld. OHU BBI3BaHBI TE€M, YTO BHEKIJIAcCHAsi paboTa OueHb MHOTOTpaHHA U TPeOyeT TBOPUYECKOTO
MOJIX0J1a K €€ TIPOBEACHHUIO B KaXK/IOM KOHKPETHOM CJIyYae, YIUTHIBAs 3alPOCH U MHTEPECHl yUalIuxcs,
WX WHJIUBUIYyaTbHOW BO3MOXXHOCTH M MECTHBIE YCIOBHUA. 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
pacKphIBaTh CBOM BO3MOYKHOCTH TBOPYECKOTO OCMBICICHUS MaTepuaia 1Mo BHEYPOYHOE 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» BKirodaeT 14 mabGopaTopHbIX paboT 2 CEeMHHApCKHUX
3aHATUS. 3HAUWTENbHAs POJIb Ha 3aHITHUAX OTBEJCHA HAa IOCTAHOBKY M pa3pelIeHHe MPOOIEMHBIX
BONPOCOB. B pamkax Kypca MOKeT POBOAUTHCS YPOK-pa3MblIlIeHHE. Pa3BUTh y yyaluxcs yMeHue pa-
00TaTh B KOJUICKTHBE TOMOJKET BBHITIOJTHEHNE paOOTHI B TPYIIIE U B TIapax.

Dopmol yuema 3HanuiL:

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



Pe3ynomamul oceoenusn Kypca 6HeypouUHOil 0eameabHOCHU.
JINYHOCTHBIE Pe3yJIbTAThI:

IlarpuorHyeckoe BocIMTaHUE:

e OrtHomeHne K OMOJIOTHH KaK BaKHOW COCTABIISIOIMIEH KYJIbTYphI, TOPAOCTH 32 BKJIAJ POCCHUCKUX U
COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOW OMOIOIMYECKON HayKH.
I'paxknanckoe BocnuTanue:
® TOTOBHOCTb K KOHCTPYKTUBHOW COBMECTHOM JEATEIIBHOCTU IIPU BBIIOJHEHUU MCCICIOBAaHUN H
IIPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHUIO U B3aMOIIOMOILIH.
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
® TOTOBHOCTb OLIEHUBaTh IIOBEACHHE M IIOCTYNIKM C IIO3MLHUU HPABCTBEHHBIX HOPM M HOPM
9KOJIOTUYECKOU KYJIbTYPBI;
® [IOHMMAaHHME 3HAYUMOCTH HPABCTBEHHOI'O AaCIIEKTa [JEATEIbHOCTH 4YEJIOBEKa B MEIHULIMHE H
ouosiorumy.
JcTeTHYecKoe BOCIIUTAHUeE:
® TIOHMMaHHE PO OMOJIOTUHU B POPMUPOBAHUH ICTETUIECCKON KYIbTYPHI JIMYHOCTH.
IleHHOCTH HAYYHOIO NO3HAHMA:
® OpHCHTAIUs HAa COBMECTHYIO CHCTEMY HAYYHBIX IPEICTABICHHA 00 OCHOBHBIX OMOJOTHYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBSI34X 4EJIOBEKA C IPUPOJHOM U COLUAIIBHOU CPENOH;
e [IOHMMAaHHE POJIM OMOJIOrMYECKO HayKu B (POPMUPOBAHUM HAYYHOTO MHUPOBO33PEHUSI;
® Dpa3BUTHE HayyHOH JIIOOO3HATENBHOCTH, UHTEpeca K OHOJOrMYECKOW HayKe, HaBBIKOB
HCCIIEI0BATEIbCKON AEATEIbHOCTH.
®opMupOBaHUE KYJIbTYPbI 310POBbi:
® OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[0POBbIO M YCTAHOBKA Ha 3/0pOBBI 00pa3 *U3HU (310pPOBOE
NIUTaHWE, COOJIO/ICHUE TUIMEHWYECKMX MPaBUI M HOPM, COATAHCUPOBAHHBIA PEXUM 3aHATHI M OT/IbIXA,
perynsipHasi (hpu3nyecKasi akTHBHOCTD );
® OCO3HaHWE MOCIEJCTBUI U HENpUSTHE BPEIHBIX NPUBbIMEK ( YHOTpeONEHWE aJKoroJisi, HapKOTHUKOB,
KypeHHE) U UHBIX OpM Bpeaa JUisl PU3NUYECKOTO U IICUXUYECKOTO 3/J0POBbS;
e coOmofeHne mpaBuil 0€30aCHOCTH, B TOM 4YMCJI€ HAaBbIKM 0€30IaCHOrO MOBENEHHUS B NMPUPOIAHOMN
cpene;
e c(hOpMHUPOBAHHOCTH HaBbIKA PEQIIEKCHH, YIIPABIEHNUE COOCTBEHHBIM IMOLIMOHAIBHBIM COCTOSTHUEM.
TpynoBoe BocniuTanue:
® QAKTUBHOE y4yacTHE B pEIIEHUM MPaKTHUYECKUX 3ajad (B paMKax CeMbH, ILIKOJIBI, TOpoja, Kpas)
OMOJIOTMYECKON M SKOJIOTMYECKON HAaNpaBIE€HHOCTH, HMHTEpPEC K MPAKTUYECKOMY H3YUEHHUIO
npodeccui, CBSI3aHHBIX C OMOJIOTUEH.
JIKOJIOTHYeCKOe BOCTIMTAHHE:
® OpHEHTalUs Ha IpUMEHEHHE OMOJIOTMYECKUX 3HAHUN NIPU PEIIeHNH 3a/iad B 00JacTU OKpY Karolei
Cpenbl;
® 0CO3HaHHE KOJOTHYECKHX MPOOJIEM U MyTeH UX PelIeHUS;
® TOTOBHOCTb K Y4aCTHIO B IPAKTUYECKOM IEATEIbHOCTH IKOJIOTH-U€CKOW HAIIPABICHHOCTH.
Ananranus o0y4yamomerocss K U3MEHSIOIMMCS YCJIOBUSIM COIHAJIBbHON U MPHUPOJIHOH Cpeabl:
® aJcKBaTHAas OLIEHKA N3MEHSIOIINXCS YCIOBUI;
® IpUHATHE pelleHus (MHIUBUAYyalbHOE, B TPYIIE) B H3MEHSIOIIMXCS YCIOBUSX Ha OCHOBAaHUU
aHayn3a Ouosornyeckoi nHpoOpMalnu;
® IUIAHWPOBAaHMWE JICUCTBUH B HOBOW CHUTyallMM Ha OCHOBAaHWW 3HAHUN OMOJIOTHYECKHUX
3aKOHOMEPHOCTEMN.



IIpenmeTHble pe3yabTaThl:
» IPUOOpPETEHHE OIbITA HWCIIOJIB30BAHUS METOJOB OWOJIOTUYECKOM HAyKH U TPOBEICHUS

HECIOKHBIX OMOJOrHYECKUX OKCIICPUMCHTOB, METOAOJIOTMH COIMUAJIBHBIX HCCHCHOBaHHﬁ;

» GOpMUPOBAHUE OCHOB JKOJOTHYECKOW TPAMOTHOCTH: CIIOCOOHOCTH OIEHUBATH ITOCIEICTBUS

NeSTeILHOCTH YEJIOBEKA B MPUPO/JIE;

>OBH3H€HI/I€ pa3siiniibIMU  BUAAMU HY6HI/I‘-IHBIX BbICTyHHeHI/Iﬁ (BBICKEBBIB&HI/ISI, MOHOJIOT,

[[I/ICKYCCI/ISI) " CJIICAOBAHNUC STUYCCKUM HOPMaM U IpaBUJIaM BCACHHUA AHUAJIOTa,

> YMCHUE BBIINIOJIHATE IIO3HABATCIIBHBIC U IIPAKTHYCCKUEC 3alaHUA, B TOM YUCJIE C UCIIOJIb30BAHUEM

HpOGKTHOﬁ JCATCIIBHOCTH.

MertanpeamMeTHble pe3yJbTaThl:

>

YMEHHE CaMOCTOSITEJIbHO OMPENENTh LEIH CBOEro 0O0y4eHHsI, CTaBUTh U (HOPMYIHUPOBATH AJIs
ce0s1 HOBBIE 337auu B ydeOe M MO3HABATEIBHON NEATEIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI
CBOEH [M03HABATEIbHOMN AEATEIbHOCTH;

YMEHHE OOBSICHATH OMOJIOTMYECKUE SIBJICHMS M MPOLIECCHl C HAYYHBIX MO3UIIMI; paccMaTpuBaTh
UX KOMIIJIEKCHO B KOHTEKCTE CJIOKMBILUXCS PEATU U BOZMOXKHBIX [TEPCIIEKTHB;

OBJIQJICHHE COCTABJISIOIIMMHU UCCIIEI0BATEIbCKON U MPOEKTHOM JIEATEIbHOCTH, BKIKOYAsi YMEHUS
BUJIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bl, aBaTh OMPEICIICHUS MOHATHUSM,
KJaccuuIupoBaTh, HAONIOIaTh, MPOBOJUTH AKCIEPUMEHTHI, JeNaTh BBIBOABI U 3aKIIOUYCHUS,
CTPYKTYypUPOBATh MaTepuai, OObSICHSATh, JOKA3bIBATh, 3AIUIIATH CBOU HJICH;

yMeHue paboTaTh ¢ pa3IMYHBIMU HCTOYHHKAMH OHOIOTHYECKON HH(popMarmmy;

YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh MYTH JOCTUKEHUS LEJIeH, B TOM YHUCIIE aJIbTEPHATUBHBIE,
OCO3HAaHHO BBIOMpATh Hanbosee F3(HEeKTUBHBIE CIIOCOOBI PEIICHUs YUCOHBIX M MMO3HABATEIIBHBIX
3a1ad4;

YMEHHME OCO3HAHHO HCIIOJIb30BATh PEYEBBIE CPEJCTBA JJII JUCKYCCHUM M apryMEHTAallMd CBOEH
MO3ULMU: CPABHMBATh DPa3HbIE TOYKH 3PEHMSI, apryMEHTHUPOBAaTh U OTCTaUBATh CBOKO TOUYKY
3peHus;

yYMEHHUE OpraHU30BbIBATh YUeOHOE COTPYIHUYECTBO M COBMECTHYIO JIEATEIILHOCTh C YUUTEIEM U
CBEpCTHMKAaMHM, paboTaTh MHAMBUAYAJIBHO U B IPYIIE: HAXOJUTH OOlllee pelleHue U pa3pemaThb
KOH(MJIMKTHI Ha OCHOBE COIJIaCOBAHMSA NO3UIMI U Yy4yeTa HWHTEPEcOB, (POpPMYIUpPOBaTH,
apryMEeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

(dbopMUpOBaHHE W DPA3BUTHE KOMIIETEHTHOCTH B 0O0JAacTH HCIONb30BaHUS HH(YOPMAIMOHHO-
KOMMYHHMKATUBHBIX TexHosoruii (MKT-komnerenuuit).

IInanupyemsble pe3yJbTaTbl OCBOCHHS MPOrpaMMBbl 00y4aI0IMMHCS

YUYeHHK HayYuTCs Y4YeHHK NOJIYy4YUT BO3MOKHOCTh HAYYHUThHCH
1.Vyammecss B TedyeHHE Kypca MPUOOpETAeT | * CaMOCTOSITENbHO 3alyMbIBaTh, MJIAHUPOBATh
CIIEAYIOUINE 3HAHUA: U BBIIOJHATH  Yy4eOHOE  HCCleJOBaHUE,
¢ 00 UCTOPUYECKOM pPa3BUTUU MHUKPOOHOJIOTHH | YU€OHBIN M CONMANBHBINA IPOCKT;,

OT IIPOCTEMNIIHNX, * HCIIOJIB30BATh  €CTECTBEHHO - HAYy4HbIE
* 00 YBEIUYMTEIBHBIX npubopax 70 | METOBI U TPUEMBI, KaK aOCTparupoBaHUE OT
JIEKTPOHHOT'O MUKPOCKOIIA; NPUBXOJAIMIMX  (AaKTOpPOB, IMpOBEpKa Ha
¢ 00 OCOOCHHOCTSAX CTPOCHHS TIPEICTABUTENCH | COBMECTUMOCTh C JIDYTHMH  W3BECTHBIMHU
Pa3IUYHBIX HAPCTB )KUBOTO MUPA; bakramu;
“* 0 3HAUEHWHM W3YYEHHBIX OPraHU3MOB B | ® HUCIIOJIB30BaTh METOJMBI TIOJYYCHHUSI 3HAHUH,
IIPUPOJIE U )KU3HU YEJIOBEKA. XapaKTepHbIE JUISI COLMAIIBHBIX "




2. Yyammecss B TEYEHHE Kypca HPHOOPETAIOT | HCTOPHYECKUX HayK: aHKETUPOBAHUE,
YMEHUA U HABLIKU: MOJICIIUPOBAHHE, NOUCK  HMCTOPUYECKUX
%* CaMOCTOSITEIBHO TOTOBUTH MUKPOIIPENIapaThl; | 00pa3IoB;

% BBIpAIMBATh KYJbTYPBI PA3IUYHBIX OAKTEPHH | * UCIIOJIL30BATH HEKOTOPBIC npUuEMBI
U TIJIECHEBBIX TPHOOB; XYI0’)KECTBEHHOTO MO3HAHUS MHpa:

% uW3y4aTb W  OINMKCBHIBATh MNPEJCTABUTENICH | I[EIOCTHOEC OTOOpakeHHEe MHpa, 00OpPa3HOCTb,
Pa3IUYHBIX APCTB; XYIO’)KECTBEHHBIH BBIMBICEI, OPTaHHYECKOE

% HaOJrONaTh W CPaBHHUBATh  PE3YJbTAThl | CIUHCTBO OOLIETO OCOOCHHOTO (THITUYHOIO) U
OMOJIOTMYECKOTO HKCIIEPUMEHTA. eIMHUYHOT O, OPUTHHAIBHOCTD;

% W3JaraTh CaMOCTOSITEIBHO MOJTOTOBIICHHBIN | * LIEJICHANIPABICHHO M OCO3HAHHO pPa3BHUBAaTh
Mmarepuail, JenaTh NPE3EHTAINIO | CBOM  KOMMYHHMKAaTHBHBIE  CIIOCOOHOCTH,
COOCTBEHHOT'O TBOPYECTBA. OCBanBaTh HOBBIE SI3bIKOBBIC CPEJICTBA,

* OCO3HAaBaThb CBOIO OTBETCTBEHHOCTH 34
JIOCTOBEPHOCTb  IIOJIY4CHHBIX 3HAaHHUH, 3a
Ka4eCTBO BBITIOJIHEHHOTO MTPOEKTA.

OcHoBHbIE TPeOOBAHUS K 3HAHUSIM H YMEHHUSAM y4alIUXCs
Yuawueca oonscuvt 3namo:

e YCTpOWCTBO CBETOBOI'O MUKPOCKOIIA;

o [lonoxeHus KIETOYHOU TEOPUH;

e OcoOeHHOCTH TPOKAPUOTUUYECKON U 3YKapUOTUUECKOH KIIETOK;

e (CXOJCTBO U pa3IMYUE PACTUTEIBbHON U KUBOTHOM KIIETOK;

e OCHOBHbIE KOMIIOHEHTbI U OPraHOU/IbI KJIETOK: MEMOpaHy, IIUTOIIa3MYy U OPTaHOU/IBI,
MUTOXOHJIPUH U XJIOPOIUIACTHI, pUOOCOMBI;

e OcHOBHBbIE 3Tanbl OMOCHHTE3a OelIKa B 3YKapUOTHUECKON KIIETKE — TPAHCKPUIILUIO U
TPAHCIISILHNIO;

e OcoOEHHOCTH JIepHOTO anrnapara U penpoIyKIHIO KIETOK;

e Peaxnuio KJI€TOK Ha BO3/J€ICTBHE BPEAHBIX (PAKTOPOB CPE/IbI;

o Omnpenenenue u K1accupUKALMIO TKaHEH, TPOUCXOXKICHNE TKaHEH B BOJIOLNN
MHOTOKJIETOYHBIX;

o CTpoeHue OCHOBHBIX THUIIOB KJIETOK U TKAHEH MHOTOKJIETOUHBIX KMUBOTHBIX;

e lMerb mpencTaBieHHE O MOJIEKYISIPHO-OMOIOTHYECKMX OCHOBAX psijia BAXKHEUIINX IIPOLECCOB B
KJIETKax M TKaHAX Halllero OpraHu3ma.

Yuawueca oonscnvl ymems:

e PaboTaTh co CBETOBBIM MUKPOCKOIIOM H TIperapaTaMu;

o HasbiBaTh cocTaBHBIE YAaCTH KJIETKH U “y3HaBaTh MX Ha cXxeMme WiH (oTorpaduu;

e U3roroBisAThk mpocTeiime npemaparsl Uit MUKPOCKOTTMYECKOTO UCCIIeIOBAHNS;

e OmnpenensaTh TUM TKaHU 1O oTorpaduu;

e BBIBIATH NPUYMHHO-CIIEICTBEHHBIE CBSA3U MEKIY OMOIIOTHIECKUMH TIPOIIECCAMH,
MIPOUCXOJIAIIMMHU Ha Pa3HBIX YPOBHAX OpraHU3alllU )KUBBIX OPTaHU3MOB (OT MOJIEKYIISIPHOTO J0
OpPraHU3MEHHOI0);

e MnmocTpupoBaTh OTBET MPOCTEUIIIMMU CXEMaMU U PUCYHKAMH KJIETOYHBIX CTPYKTYD;

e PabotaTh ¢ cOBpeMeHHOI OMOIOTHYECKON U MEAUIIMHCKON JTUTEpaTypoOi;

e CocTaBnsaTh KpaTkue pedepaTsl U JOKJIAbI 0 HHTEPECYIOIUM UX TEMaM M MPEICTaBIATh UX;

Hcmonbs30BaTh 3HaHMS O KJIETKE 1 TKAHIX O/ BEICHUS 300pOBOI0 06pa3a JKHN3HHU



®opmupyembie YY1

B pesynbTare BHEYpOUHOH MAEATENBHOCTH y YYalIuxcs OyayT copMHUpOBaHBI JTHYHOCTHBIC,
M03HABaTENIbHbIE, KOMMYHHUKATUBHBIE U PETYJIATUBHbIE YHUBEPCAIbHBIC yueOHbIE NEHCTBUS KaK OCHOBA
y4eOHOT0 COTPYJHHYECTBA U YMEHHS YUUTHCS B OOLICHUH.

JInunoctHble YY]|
1. lenuTs ¥ npuHUMATH 0A30BbIE LIEHHOCTH.
2. OcBoeHHE TUYHOCTHOTO CMBICIIA YUEHUS; BBIOOP JabHEHIIEro 00pa30BaTeIbHOTO MapIIpyTa.
3. [loHuMaTth CMBICH U 1IeJIb CaMO0Opa30BaHUsI.
4. JlaBaTh HPAaBCTBEHHO-3TUYECKUE OLEHKU.

Ilo3naBarenbHbie YY /|
1. OpueHTHPOBATHCS B IUTEPATYpE: ONPELIATh YMEHHsI, KOTOpbIe OyayT COPMHUPOBAHBI HA OCHOBE
M3y4YeHUs JaHHOT'O pa3/ielia; OIpeessaTh Kpyr CBOEIO HE3HAHUS; IIJIAHUPOBATh CBOIO paboTy 1O
M3Y4EHHIO HE3HAKOMOI'0 MaTepuasia.
2.CaMOCTOSTENIBHO IPEANoaraTh, Kakasi JONOJHUTEIbHAS HHPOpMaLus Oy1eT Hy)KHa 715 U3y4EeHUs
HE3HAKOMOT'0 MaTepuaa;
0oTOMpaTh HEOOXOAUMbIE HCTOYHUKH UH(POPMALIUHU CPEIU MPEATIOKEHHBIX YUUTEIEM CI0BapeH,
SHIMKJIONENH, CIPAaBOYHUKOB, 3JIEKTPOHHBIE TUCKH.
3. ConocTaBnsaTh U OTOMPATh UHPOPMALIUIO, MOIYUYEHHYIO U3 Pa3IMYHbIX HCTOYHHUKOB (CIOBApH,
SHUMKJIONEINH, CIIPABOYHUKH, JIEKTPOHHBIE IUCKU, CETh VIHTEpHET).
4. Ananu3upoBaTh, CPABHUBATh, IPYNIIUPOBATh Pa3IUYHbIC OOBEKTHI, IBJCHUS, (PaKTHI.
5. CaMOCTOATENBHO JIeNIaTh BHIBOJIBL, TIepepadaThiBaTh HHPOPMAIINIO, TIPE0OPa3OBIBATH €€,
IIPEJCTABIATh HH(OPMAIIMIO HA OCHOBE CXEM, MOJIENIeH, COOOIIEHUH.
6. CocTaBsITh CJIOKHBIN IIJ1aH TEKCTA.
7. YMeTh niepeiaBaTh COACpP)KaHUE B CXKATOM, BBIOOPOYHOM WIIN Pa3BEPHYTOM BUJIE

Kommynukarususbie YY ]|
1.YyacTBOBaTh B JUasiore; CaylaTh U MOHUMATh JPYTHUX, BBICKA3bIBaTh CBOIO TOUKY 3PEHUSI Ha
COOBITHSL, TOCTYIIKH.
2.0gopMIIATh CBOU MBICIH B YCTHON U MMCbMEHHOMN PEYH C YUETOM CBOUX YUE€OHBIX U )KU3HEHHBIX
pPEUEBBIX CUTYALUH.
3.Yurath BCayX U PO ceOsl TEKCThI Y4EOHUKOB, APYTUX XY/10’KECTBEHHBIX U HAYYHO-TTOMYJISIPHBIX
KHMWT, [IOHUMAaTh IPOYNUTAHHOE.
4. BolnoniHsAs pa3iMyuHble PO B IPYIIE, COTPYAHUYATh B COBMECTHOM PELIEHUH MTPOOIEMbI
(3amaun).
5. OTcTanBaTh CBOIO TOUKY 3pEHHS, COOJI01asi IPaBUjia peYeBOro ITUKETA; apTyMEHTUPOBATh CBOIO
TOUKY 3pEHUS C MOMOILBIO (PaKTOB U JOMOJTHUTENIBHBIX CBEJICHUH.
6. KpuTH4HO OTHOCUTBCSA K CBOEMY MHEHUIO. Y METh B3IVISHYTh Ha CUTYallMIO C MHOW MO3ULIUU U
JIOTOBApUBATHCS C JIFOJBMU UHBIX TO3ULIUH.
7. IloHnMaTh TOYKY 3pEHUS APYTrOro
8. YuacTBOBaTh B paboTe IPYIIIbI, paclpeaessTh POy, JOroBapuBaThes Apyr ¢ apyrom. Ilpensuaers
MOCJIEACTBHS KOJIEKTUBHBIX PELICHUH

PeryasituBubie YY /|
1.CamocTosTenbHO (POPMYIUPOBATH 3a/laHKE: ONPEACTATH €ro 11eJb, INTAHUPOBATh aJITOPUTM €TI0
BBITIOJTHEHUS], KOPPEKTHUPOBATH pabOTY MO XOAY €0 BBINOJIHEHUS, CAMOCTOSITENIbHO OLIEHUBATh.
2. Wcnionp30BaTh IPU BHINIOJIHEHUS 3a4aHUS pa3IMUHbIE CPEICTBA: cClpaBouyHyto auteparypy, UKT,
MHCTPYMEHTHI ¥ IPUOOPBHI.
3.0mnpenensaT CaMOCTOATENBHO KPUTEPUH OLICHUBAHMUS, JaBaTh CAMOOLIEHKY



Pes3ynomamut u 3¢hghexmul 6neypounoii deamenbHOCMU y4auuxcs.

Jns ycmexa B OpraHu3ald BHEYPOUHOM JESTENbHOCTH IIKOJBHUKOB MPUHIMIHAIBLHOE 3HAYCHHE
UMEET YMEHUE Pa3InIUTh PE3yabTaThl U d3P(HEKTHI 3TOH NeATeIHHOCTH.

Pe3yabTaT — 3TO TO, YTO CTAJIO HETIOCPEICTBEHHBIM UTOTOM Y4acTHs IIKOJIbHUKA B IEATEIbHOCTH.
ekt — 310 MOCHENCTBUE pe3ynbTara. [[puodpeTeHHOe 3HAaHUE, TIEPEKUTHIC YyBCTBA U OTHOIICHWS,
COBEpIICHHbIC JCHCTBUS pa3BUIM 4YeJIOBEKa KakK JIMYHOCTh, CIIOCOOCTBOBAM (POPMHUPOBAHUIO  €r0
KOMIIETEHTHOCTHU, UJCHTUYHOCTH.

BocnuraTe/ibHbI  pe3yibTAT BHEYPOUYHOH [IEATEIBHOCTH — HEMOCPEACTBEHHOE MpUOOpeTeHHe
pebO&nka Omaronaps €ro y4acTHIO B TOM WM HHOM BUJIE ACATEIbHOCTH.

BocnurareabHblii 3¢dekT BHEYPOUHOIl JAeATEJIbHOCTH — BIHMSHUE (TIOCIAEACTBUE) TOTO WJIW HHOTO
JyXOBHO — HPABCTBEHHOT'O MPUOOPETEHHUS HA TPOIIECC PA3BUTHS JIMYHOCTU PEOEHKA.

Bce Buabl BHEKIACCHBIX 3aHATUN BBIXOIAT 3a paMKu y4eOHO#l paboThl mo Ouonoruu. OgHAKO OHU
SIBJITFOTCSI HEOTHEMIIEMOM Y4aCThI0 BCETO yUeOHO — BOCITUTATEILHOTO TIPOIIECCa, BAKHEHIIIM CPEICTBOM
BOCIUTAHMSI U PA3BUTHUS YYAllMXCsl Pa3HbIX KIACCOB, OpraHM3alMs 3TOW pabOThl B IIKOJIE CIIY>KUT
OJIHUM U3 KPUTEPUEB TBOPUECKOM pabOThl YUUTENs, TOKA3aTelIeM €ro MeJarorndyeckoro MacTepcra u
npodeccnoHaNbHOM OTBETCTBEHHOCTH.

BueknaccHbie 3aHATHS €CTh PopMa pa3TudHON OpraHu3alui J00POBOJILHON PaOOTh yUaIIUXCsl BHE
ypOKa MOJ| pyKOBOJICTBOM YUUTENS JUIsl BO3OYKIIEHUS M MPOSIBICHUS X MO3HABATENbHBIX UHTEPECOB U
TBOPUYECKOH CaMOCSITSIILHOCTH B PACIIMPEHHE U JAOMOJIHEHUE IKOJIBHOU IPOTPaMMBI 110 OHOJIOTHH.



2.Coaep:xkaHue Kypca BHEYPOUHOIl 1eITeJILHOCTH € yKa3aHHeM ()OPM OPraHU3alUu M BHJIOB JIeSITeILHOCTH.

Onucanue mecma 6 y'-£€6HOM niade.

[TpomoKUTETHHOCTD Pean3aliui MPOrpaMMbl: | yaeOHBIN roj

OO11ee KOJIMYECTBO YacOB M0 mporpamme: 34 yaca
KonnuectBo 3agaTuii B Henenro: 1 gac
[IponomkutensHOCTh 3aHATUS — 40 MUHYT

O0BEM BpeMeHH, OTBOJIMMOTO Ha U3YUYEHHUE Kypca BHEYPOUHOU JeATeIbHOCTH «B Mupe kieTok u Tkanei» 11 kimacca — 1 gac B Hepenmto, 34 Jaca.

Kaace | yeTBEpTH Il verBepTh | Il yeTBepTH | IV YeTBEpPTH T'on
11
1aH 8 7 11 8 34
dbaxT
Kunacce KoJ1-B0 4acoB B Hees110 KoJ1-Bo y4eOHbIX Heles1b Bcero yacoB 3a yueOHblii 1oj
11 kiacc 1 gac 34 34
Ne HaumeHoBaHue pa3/ie/ioB U TeM Conep:xanue Kypca Kou-Bo XapakTepucTuka ®opmbl opranuzauuu | OCHOBHBbIE
4acoB OCHOBHbIX BU/JIOB AeATeJIbHOCTH HalpaBJIeHUA
Aymuro | Heaynm AeATEJbHOCTH y4almxcst BOCIIUTATEIbHOM
PHpIE | TOpHbICe NeATETbHOCTH
Paznen |. «O0mas uuronorus» (0nosaorus Kierku) -204
1 Tema 1. BBenenune B 0H0JIOTHIO Hcnons3oBanue 1 - YMeTb BeIAENATH 001I1e -IpyIIOBas I'paxnanckoe
KJIEeTKH YBCINYUTCIIbHBIX CYIICCTBCHHBIC IMTPU3HAKH —pa60Ta B Mapax BOCIIMTAHHC, .
npuOOpPOB MpH CTPOEHHS KIIETKHU. -UHIWBUyaJIbHAS [yxoBHo-
1. 3a11at11/1 COBpeMeHHOﬁ OUTOJIOTHH. HU3YyUYCHHUN 00BEKTOB OOBICHITH OCHOBHBIE OCYH_IeCTBHHIOTCH B HPAaBCTBCHHOC
Knerounas TEOpHUA — OCHOBHOM 3aKOH KUBOU IpUpOABbI. TOJI0KEHUS KJIIETOYHOM YCTHOﬁ, HHCLM@HHOﬁ, BOCIIMTAaHHC,
CTPOECHUS KUBBIX OPTaHU3MOB YBenuuuTenbHbIe teopuu T. [lIBanHa, M. ¢dopmax. K Hum duznueckoe
NpUOOPHI: TYIIBI IIneinena. OTHOCSTCS: BOCIIUTaHUE,
py4Has, ITaTUBHaA, Ymenune paboTats C VHAWBHTyaJIbHBIN, (dhopmupoBanue
mukpockort. P. I'yk, A. 1a00paTOPHBIM IpyIIIOBON 1 KYJIBTYPBI
BaH JleBeHryk. 3acmyra o0opynoBaHueM, (pOHTABHBIN OTIPOC C 370pOBbs U
OTCUYCCTBCHHBIX YBCIMYUTCIIbHBIMUA HUCIIOJIB30BaHUECM SMOIMOHAJIBHOI'O
OHOJIOrOB B 3alIuTe an60paMH. CpaBHI/IBaTB KOHTPOJIbHBIX BOIIPOCOB U 6nar0nonyqnﬂ;
OCHOBHBIX IOJIOKEHUH YBEJIUYEHUE NYIIBI U 3a7aHui, Co/lepKalluXCs JKOJIOTHUECKOE
KJIETOYHOMH TCOPUH. MHKPOCKOIIA. CO6J’IIO,Z[aTB B y'Ie6HO-MeTO,Z[I/I‘l€CKI/IX BOCIIMTAaHHC.
mpaBuia paboThI B nocoOusx u Hennoctn
KaOuHerTe. JUIAKTHYCCKUX Hay4YHOI'O
marepuajiax, TBOPpUYCCKUEC IIO3HaHUA

" MMPAKTHUYCCKHUC pa6OTLI,
HCCIICA0OBAaHMA,




[To3HakoMUThCS € YMenne paboTaTh ¢ COOOTIEHUS, TIPOCKTHI. duznvecKoe
Tema 2. buojoruyeckas 1ab0paTopus | yazpayeHnem 71a0opaToOpHBIM 3T0 coOpaHue pa3INyYHBIX | BOCIIUTAHUE,
M MpaBujIa paGoThl B Heil JabopaTopuH, 00opyIoBaHUEM, TBOPYECKHUX, IPOCKTHBIX, | (opMupoBanue
000pYyIOBaHHEM . YBEIIMUYUTEIbHBIMU HCCIIEI0BATEIbCKUX KYJbTYpBbl
1.060pynoBanme GHONOrHIECKOH O0cynuTh 3HAYUMOCTh npubopamu. CpaBHHBATh paboT y4eHuKa, a TaKxKe 310pOBbS U
nabopatopun OHMOJIOTNYECKUX 3HAHUN YBEIUYEHHUE TYIIBI U OIUCaHUE OCHOBHBIX SMOLUOHAIIBHOTO
B IIOBCETHEBHOM JKU3HU Mukpockorna. [lomyyars ¢opM 1 HarpaBIeHUH ero | OIaromnosryyus;
YeJ0BeKa. 3HATH BHUIBI HaBBIKH paOOTHI C y4eOHOW U TBOPUECKOM TpynoBoe
nabopaTopHOro MHUKPOCKOIIOM TIPH AKTUBHOCTHU: y4acTHE B BOCITUTAHUE;
000pynoBaHus IS H3yYCHHUU TOTOBBIX HCCIIECI0BAHUAX Lennoctu
BBITIOJTHEHHUS MHUKpPOIPEnapaTos. KOHKYpCax, HAy4IHOTO
nabopaTopHBIX PaboT Co0nronaTh mpaBuia KOH(EepEeHLIUSIX. MIO3HAHUS
1o OHOJIOTHH paboThl B KabHHETE,
oOparteHus ¢
nabopaTopHbIM
000pyIOBaHHEM
Tema 3. Memoowt uzyuenusn YerpoiicTBo CpaBHHBAaTh METOJBI -rpYIIOBas HyxoBHo-
HCUBBIX OPZAHU3MOE. MHUKPOCKOIIA. MIPUT'OTOBJICHUSA —pa60Ta B Imapax HPaBCTBEHHOC
Yeenuuumenshvie npuopul MeToabl U3yueHHs npenapaToB «KHUBast -MHAWBUAYaJIbHAs BOCITUTAHUE;
JKUBBIX 00BEKTOB. KJIETKa» U OcymiecTBIsAIOTCS B JcTeTUYECKOE
1. JlaGopaTopHas paGora Ne 1 Hao0uironenue «(UKCUPOBAHHBIN YCTHOH, TECTOBOH, BOCITUTAHUE;
«YCTPOICTBO MUKPOCKOIA M TIPABHIIA (SMIMPUUECKUI METOJT npenapar» . Ha3siBats npaktuaeckoit popmax. K | dusnueckoe
pPaGOTHI C HAM. TO3HAHUS) — OTNKCaHHe NPUYHHY TOHMKEHHE HUM OTHOCSTCSI: BOCITUTAHUE,
2. MeTo/Ibl M3yueHHs GHONOTHYECKHX OHMOJIOrNYECKOro BOJIHOTO NIOTEHLIHAIIA WH/IUBUYaJIbHBIH, (hopmupoBanue
O0GBEKTOB 00BbEKTa WK MpOoLiecca; pacTBopa, B KOTOPOM IpYIIOBOM 1 KYJIBTYPbI
3. MeTo/ib! IPHTOTOBJICHNS M H3yYEHUs CpaBHeHHne — HAXOASTCA KIETKH JTyKa (poHTaNBHBIN OITPOC € 3I0pOBBS U
NPeTapaToB «KHBas KIETKa» 1 HEO0XOIUMO JUISI TOTO, Ymenune paboTats C WCTIOJIb30BaHUEM SMOLMOHAIEHOTO
«pUKCHPOBAHHBIH IIperapaT YTOOBI HAUTH 71a00paToOpHBIM KOHTPOJIbHBIX BOIPOCOB U | OJIaromnoryyus;
JIaGopaTopHast padora Ne 2 3aKOHOMEpPHOCTH — TO, 000pyJI0BaHHEM. 3aaHuil, conepxkamuxcst | LlenHocTn
«TIPUTrOTOBJIEHHE TIPENapaTa KIeToK YTO SBJISIETCS OOIIUM CpaBHUBaTh yBEIUYEHHE B y4eOHO-METOJIMYECKUX | HAYYHOTO
JUTSL Pa3HBIX SIBJICHU; Tyl © MUKPOCKOIIA. nocoOusX u MO3HAHUS

COYHOM YeIIyH JIyKOBULBI JIyKa»
4.JlaGopaTopHas padora Ne 3
«[l1a3monu3 U nenna3Moin3 B KIETKax
pacTeHuin.

IJKCnepUMeHT —
CO3/aK0TCs YCIIOBHS, B
TOYHOCTH
COOTBETCTBYIOIIHE
Ha0JII0aeMbBIM, TIPH
9TOM BBISCHSIFOTCS
CBOMCTBa
OMOIOTHIECKHUX
00BEKTOB;
¢buKcupyrorcs
KaueCTBEHHBIC U
KOJTMICCTBCHHBIC

[TomryuaTts HaBBIKH PaOOTHI
C MUKPOCKOTIOM TIpH
W3Y4YE€HUHU TOTOBBIX
MUKPOIIPENapaToB.
Coburonath mpaBuiia
paboThl B KaOWHETE,
oOparieHus ¢
1a00paTOPHBIM
0bopymoBaHHUEM

JUITAKTHYCCKUX
MaTepHaiax,
JTU/TAKTUIECKUE TECTHI,
MPaKTHYeCKue padoThl,
WCCIIE/IOBAHNS,
COOOIIEHUS, IPOEKTHI.
3t0 cobpanue
IIPOEKTHBIX,
HCCIIEIOBATEIBCKUX
paboT y4yeHrKa, OnrcaHue
($hopM 1 HarpaBIeHUN €ro
y4eOHOH M TBOPUCCKOI




XapaKTePUCTHUKH.

AKTUBHOCTHU: Y4aCTUC B

CriocoOsl HCCIIEIOBAHUAX
MIPUTOTOBJICHUS KOHKypcax,
BPEMEHHBIX KOH()EPEHIIUSAX.
MUKpOIIpEnapaToB.
Meron okpacku
MperapaToB s
MHUKPOCKOITUPOBAHUS
IInazmonus — 310
OTJIEJICHHE TIPOTOILIACTa
(’KHBOE COTEPKUMOE
pacTUTENLHOMN KIIETKH)
OT KJIETOYHOU CTEKU
PacTUTENbHON KIETKH
BCJIE/ICTBUE TIOTEPHU
Bosbl. CrIOCOOBI
MIPUTOTOBJICHUS
BPEMEHHBIX
MUKpOIIpenapaToB.
Meron okpacku
MperapaToB s
MHUKPOCKOITUPOBAHUSI.
Tema 4. O6uwguii nnan cmpoenus OcobeHHOCTH HassiBaTs 00mmue WHJIUBUTY JTbHBIH, duznueckoe
KICMOK MHCUGHIX 0P2ANUIMOE OpTraHH3MOB PasHBIX MIpU3HAKHU (CBOHCTBA) TpYNHOBOH 1 BOCTIMTaHUE,
apCTB KUBOU PUPOIIBI JKUBOTO OpraHu3Ma, ; OHTAaJIBLHBIN OIPOC C OpMHUPOBaHUE
1.IIpokaproThI U 3yKapUOTHI Hap PHPOAL p 22 bp p (popmmp
N CTpyKTYypHBIC YaCTH MIPOBOJIUTH CPaBHEHHE. WCTIOJIb30BaHHEM KYJIBTYPbI
2.YHuBepcaIbHBIN XapaKTep CTPOSHUS
KIJIETKH: MeMOpaHa, Paznmnyathe OCHOBHBIC 4aCcTH | KOHTPOJILHBIX BOIIPOCOB H | 37I0POBBS U
MeMOpaHBI BCEX KIIETOK. o
SO, [IUTOTIIIA3MA C kietkn CpaBHHUBATH 3aJlaHUH, CONIEPIKAIIHUXCS | IMOIMOHAITBHOTO
3. MemOpaHHbBIE OPraHOUIBI KIETKH i
CTpoeHHe 1 (hyHKIH OpraHoOuAaMHU U 0COOEHHOCTH KJIETOK B y4eOHO-METOJIUUECKUX | OJIaromoryJus;
P y ) BKJIFOYEHUSIMH. pacTeHui 1 5KUBOTHBIX MOCOOUSIX U OKOJIOTHYECKOE
4. HemeMOpaHHBIE OPTaHOHIBI KIIETKU
OTnnynTenbHbIC BrigensaTs v Ha3bIBaTH JTUAAKTHYECKUX BOCTIMTaHUE.
CTpOeHHE U (PYHKIIUN
N OCOOEHHOCTH UX CYIIIECTBEHHBIE TIPU3HAKU MaTepuaniax, Lennoctu
5. SImpo 3ykapruOTHYECKOH KIETKH U
HYKITEOML TTPOKADHOT CTpOeHUs U QYHKIIUH CTPOEHHSI OPTaHOUIOB. JUAAKTHYECKUE TECTHI, HAy4IHOTO
Y POKAPHOT. MemOpaHHbIe 1 Paznuuars opraHonapl TBOpYECKUE paboThl, MO3HAHUS
6. JlabopaTopHas padora Ne 4
N HEMEeMOpaHHbIE KJIETKH Ha PUCYHKE HCCIIEI0BaHNS,
«CTpoeHne pacTUTENbHOM KIIETKI
OpTraHOUIbI KIIETOK. yaeOHuKa. OOBICHITH COOOTIEHNS. OTMCAaHNE
7. JlabopaTopHas padoTa Ne 5 .
(YHKIUU OTNENBHBIX (hopM U HarpaBIIEHUI €ro
«OCco0EHHOCTH CTPOEHHS KIETOK N .
OpraHouIOB B y4eOHOM U TBOPUECKOH
3yKapuoT U NpoKapHoT. CXOJCTBO U
KU3HEACSITETbHOCTH aKTUBHOCTHU: y4acTHE B
pazIaus) . .
pacTUTENHFHON M )KUBOTHOW | KOHKypcax,
KIIETOK KOH(epeHLIHUSIX.
Tema 5. Aoepnotit annapam u KieTounblii ((KU3HEHHBIN) XapakTepu3oBaTh -IpyIoBast I'paxnanckoe
HUKIT — 5TO TIEPHOA 3HAYCHHUEC PA3MHOKECHUA -paboTa B mapax BOCIIUTaHUE,

PenpooyKyus Kiemok




1. J)Ku3HeHHBIN UK KIETKH.
Penponykius kietok. MuTo3 — ero
OmoJIOTHYecKOe 3HAYSHHE.

2. JlabopaTopHasi padora Ne 6.
«Habnronenune a3 MuTO3a B KIIETKAX
pacTeHui.

3. Meii03 — OCHOBA T€HOTHITHYECKOM
WH/IMBHTyaTbHOW, KOMOWHATHBHOMN
M3MEHYMBOCTH. bromormueckoe
3HaUYCHHUE MEH03a.

4. lapcteo I'puOsl. JIumaitHuky.
OO11ee 3HaKOMCTBO.

JlabopaTtopHasi paGora Ne 7.
«CTpoeHue CI0EBHINA JBYX
MPEJCTaBUTENCH JIUIIATHUKOBY.

5. JlaGopaTtopuasi pabora Ne 8.
«IIpuroToBneHre MUKpoIIpenapaTa
JIPOKKEN U U3yUEHUE €TI0 0.
MHUKPOCKOTIOM»

6. JJabopaTtopuasi padora Ne 9.
«BrIpaiuBanue MICCEHN U U3YUCHUE €€
IO MEKPOCKOIIOM))

7. Obobmaromwmii ceMuHap

Kinerka — snemeHTapHas TeHETHUECKAs U
CTPYKTYpPHO-(YHKIMOHAIbHAS CAMHULIA
JKUBOTO.

CYIIIECTBOBAHUS KIIETKH C
MOMEHTa 00pa30BaHuUs
MIyTEM JEJICHUS
MaTEepPUHCKOU KIETKHU J0
e€ COOCTBEHHOTO JICICHUS
nnu rubenu. Permukanus
JHK — Baxkneimuii stan
JKA3HHU KJICTOK.
Pa3smHOXeHHEe KIIeTKH
myTéM neneHuss — oOriee
CBOWCTBO KJIETOK
OIHOKJICTOYHBIX U
MHOTOKJIETOYHBIX
opranusMoB. Knetounoe
JIeJIeHHe y IPOKapruoT —
JIeJICHUE KJIETKH HaJIBOE.
Jenexnue xneTku y
JYKapHUoT.

MuTo3. ®a3sl MUTO3A.
JKu3HCHHBIA TUKIT KICTKH:
uHTEepdaza, MUTO3.
PazneneHue KIeTOYHOTO
COJICPKIMOTO Ha JIBE
JIOYCPHUE KIICTKH.

Meiio3z — nenenue
KIIETOK, B PE3YJIbTATE U3
OJTHOM JUTLIIOMTHOU
MAaTEpUHCKOM KJIETKH
00pa3yroTcs yeThipe
TaIUIOUIHEIC TOYepHUE
kietku. [Toaroroeka
KJIETKU K MEHO03y
MIPOUCXOUT B HHTEPPA3Yy:
yasausaetcs JHK,
HakarutnBaercs AT,
CHUHTE3UPYIOTCS OEJIKH
BEpEeTeHA JIEICHNUS.
I'puOBI, MX CXOICTBO C
JYKapUOTHIECKIUMH
opraHu3MaMu
JIumalinuku Kak 0coObIe
CUMOHOTHYECKHE
OpraHU3MBbI; UX
MHOT000pa3ue U 3HaYCHHE

KiIeTku. OnpenensTh
TIOHSTHS «MEHO3» H
«KIJIETOYHBIN UK.
QDUKCUPOBATH PE3YIHTATHI
HaOIIOIEHUI,
(hopMyITUPOBAThH BHIBOBI.
Paznuuate sTansl
KJIETOYHOTO ITUKJIA.
XapakTepus3oBaTb
OpraHU3MEHHBIN YPOBEHb
OpTaHMU3AINH KUBOTO,
MPOIIECCHI TIOJIOBOTO
pa3MHOKEHUS.
[IpuBOIUTH IPUMEPHI
OpPTaHU3MOB,
Pa3MHOKAIOIIUXCS
TOJIOBBIM TIyTEM

[aBatpb onpeneneHus
TEPMHHAM.

Briaensats u
XapaKTepu30BaTh
CYIIIECTBCHHBIC TPU3HAKH
CTPOCHHUS U MPOIIECCOB
KU3HEACSITETLHOCTH
rpuOOB | TMIIAHHUKOB Ha
KOHKPETHBIX IPUMEpPaXx.
CpaBHUBaTh CTpOEHHE
rpubOB CO CTPOCHUEM
pacTeHui, >)KUBOTHBIX U
TUIIAHHUKOB, JIENIaTh
BBIBOJIBI. XapaKTepU30BaTh
3Ha4YeHHe rprOoB 1
JIUINARHUKOB JIJISl IIPUPOIBI
u yenoBeka. OTMedaTh
OITACHOCTH SITOBHUTHIX
rpubOB U HEOOXOAUMOCTh
3HAHUS IpaBUI cOopa
rpu0OB B MPHUPOJIE

-MHIUBUAyaIbHAS
Ocy11ecTBIAIOTCS B
YCTHOM, TUCbMEHHOM,
TECTOBOU, MPAKTUYECKOU
¢dopmax. K Hum
OTHOCATCSI:

WHAWBHTY aTbHBIN,
PYIINOBOM U
(poHTaIBHBIN OIIPOC ¢
WCTIONTb30BaHUEM
KOHTPOJIBHBIX BOTIPOCOB U
3aJlaHui, COIEpKaILUXCS
B y4eOHO-METOIUIECKUX
MOCOOMSIX U
JIUIaKTUIECKUX
MaTepHaiax,
TUAAKTHYECKUE TECTHI,
TBOpUYECKHE PabOTHI,
WCCIIE/IOBaHNS,
COOOIIIEHUS, TIPOCKTHI.
DT0 cobpaHue pa3IMIHBIX
TBOPYECKUX, TPOCKTHBIX,
HCCIIEIOBATEIBCKUX
paboT y4eHHKa, a TaKkxKe
OIHCaHUEe OCHOBHBIX
($hopM U HarpaBIICHUH ero
y4eOHOI U TBOPYECKOMH
AKTUBHOCTHU: y4acTHE B
UCCIIEIOBAHUSX
KOHKypcax,
KOH(DEPEHIIUSX.

DcreTnyeckoe
BOCTIMTaHUE;
duznvecKoe
BOCITUTaHHE,
(dhopmupoBanue
KYJIBTYPHI
3I0POBBS U
SMOITHOHAITEHOTO
Onaromnouryumus;
DKOJIOTHIECKOe
BOCITUTaHUE.
Ilennoctu
HAYYHOT'O
TTO3HAHUS

Pa3nes I1. CpaBHuTeIbHAS (3BOJIIOMOHHASA) THCTOJIOTHS — YUeHHe 0 TKAHAX MHOTOKJIE€TOYHBIX OPraHu3MoOB — 14 4.




Tema 6. Tkanu pacmenuii u OnpeeneHre TKaH!. 7 7 OnpenensaTs nonsTre -TPYIIIOBas I'paxknanckoe
MCUGOMHDBIX Knaccudpukanus «TKaHbY. XapaKTepu3oBarh -paboTa B mapax BOCITMTaHUC;
1. Tonsitie «rxansy. Ofmee TKaHEH. OCOGEHHOCTH CTPOCHHS -UHUBUyalIbHAs [TatproTuueckoe
' : . [TpoKcXokaeHHE (bynxuun Tkaneli pacteHni 1| OeymectrAIOTCS B BOCIIUTAHUE;
3HAKOMCTBO C TKaHJAMH paCTeHI/II/I nu o JKUBOTHBIX. YCTaHABJINBATh v o
KHBOTHBIX TKaHEN B 3BOIIOLUU B3AMMOCB3H CTPOCHIS YCTHOM, MUChMEHHOM, JlyxoBHO-
" MHOTOKJIETOYHBIX . . TECTOBOM, IPAKTHYECKOH | HpPaBCTBEHHOE
2. lokpoBHas TKAHb pacTeHui ’KHBOTHBIX U Pa3BUTHE 1 GyHKLLiE TIAHCIH dhopmax i( IfI/IM B(I:CHI/ITaHI/Ie‘
Jlabopatopuas padora Ne 10. TKaHel B IIpolecce OOBACHAT, SHATCHIe TIANCH OTHOCHT.Cﬂ' 9CTeTI/I‘IeCK(,)e
«TypropHoe COCTOTHHE KICTOKY HHIUBUL aIJ)'II)HOFO . pac;emm o AHIUBU E.IJ'ILHI)II‘/'I BOCIIUTAHUE;
3' HpOBOI[ﬂHIaﬂ TKaHb paCTeHI/Iﬁ y JKUBOTHOT'O. YCTAaHABJIMBATH yu ) )
" pa3BUTHS OpTaHU3Ma B3aUMOCBS3b CTPOCHHS TPYIITIOBOH 1 dusnueckoe
4, MexaHn4eckas TKaHb pacTEHUH "
5 O6pa30BATCILHAS TKAME DACTCHI (onTorenese). Typrop OpTaHOB M CHCTEM OpPI'aHOB. (hpOHTATBHEII OITpoC ¢ BOCIIUTAHUE,
6. JIaIéo ATODHAS DAGOTS lefo 1 — HaIpPHKEHHOE O606mwars u WCTIONb30BaHHEM (bopMupoBanue
«;[KaHHpaCTIETeJIHforo o ral-m:n\'qa» COCTOSIHHE KJIETOYHOH CUCTCMATH3NPOBATE SHAHUA KOHTPOJIBHBIX BOTIPOCOB U | KYJIBTYPBI
. SHHTeIz)nHanLHaﬂ AL I;KHBOTHHX 06osouxn. OH 3aBUCHT go TeMe, Aenarh BHIBOABL. 3aJaHuil, CoIepKAIMXCs | 30POBbS U
. TBCUATh HA UTOT'OBLIC
JlaGopatopnast paGora Ne 12 OT COJICPIKaHUs BOJIbI B BOTIPOCH TeMEL, BEITOHATS B yu4eOHO-METOJMYCCKUX | 3MOIMOHAIBHOTO
co KaeTKaxX. Buabl Tkanei ’ oCcoOusIX U 0J1arOIIOTYYHSL;
«MeTobl IUTONOTIECKOTO aHAITN3a V,H sananus. CoOmonarh npaBuia YA
HOMOCTH pTay Y pacTeHHIA: OCHOBHaS, paGoTHI B KaGHHeTe, ITUIAKTHYECKUX TpynoBoe
IIOKPOBHAs Marepuaiax BOCIIMTaHUE,
8. CoeumyTensEas TKAHE KHBOTHEX n OEOI[SIHla’H ogpameHm ¢ JaGoparoprbiM I[I/IZ[aiTI/ILIeC;(I/Ie TECTHI 9KOJIOFI/I‘-I€C,KO€
9. MEBlIeunble TKAHA SKUBOTHBIX P ’ 00OPYAOBAHUEM. ’
MEXaHU4JecKas UX TBOpUYECKHE PabOTHI, BOCIIMTaHUE.
JlaboparopHasi paGora Ne 13.
N CTpoeHue U (QyHKIIHH. HCCIIEI0BaHuA, Llennoctu
«M3yueHre MBIIIEYHON TKaHM) o
Bunel Tkanel y COOOIIIEHUS, IPOCKTHI. HAYYHOT'O
10. HepBHas TKaHb
JKABOTHBIX: OT10 cobpaHHe pa3IUYHBIX | TTO3HAHUS
11. JlabopaTtopHas paGota Ne 14.
DnurenuagbHas, TBOPUYECKUX, TPOEKTHBIX,
«TkaHM KUBOTHOTO OpTraHU3Ma)
COEIMHNTELHAS, HCCIEN0BATENHCKUAX
12. T'uctorene3 U OpraHoOreHe3
MBIIICYHAS, HEPBHAS HX paboT yueHuUKa,
[IO3BOHOYHBIX )KUBOTHBIX.
N cTpoeHue U (QyHKIIHH. OITMCAaHNUE OCHOBHBIX
13. O6o6matronuii ceMuHap o
I'ucro- u opranorenes - (hopM U HarpaBIIEHUI ero
TkaHb — COBOKYITHOCTb KJIETOK, N N
MpoIIeCcC 00pa3oBaHuUs y4eOHOM U TBOPUECKOH
BBITIOJTHSIFOIIUX OAHY (DYHKIIHUIO
KOMILIIEKCA OCEBBIX AKTUBHOCTHU: y4acTHE B
14. UtoroBoe 3aHsATHE. 3al1UTa NPOEKTa
OpraHoB. HCCIIENOBAHUIX
KOH(EepeHTIHsX.
HToro 17 17




3. TemaTHuyeckoe INIAaHUPOBaHHUE

Tema 3aHaTHA

No Hdara
NpoBeeHUs
wian | gakr

IKoJ1- BO yacoB

OCHOBHBIE 3J1€MEHThI
coaep:KaHusA

HeneBas ycranoBka
3aHATUS

HUcnoab3oBanue
o0opynoBaHus

OcHOBHBbIE BH/bI 1eATeIbHOCTH
00y4yaromuxcss Ha BHEYPOUHOM 3aHATHH

Tema 1. Beeoenue ¢ buonozuro knemxu (1

Pazgen |. O6mast mutosorusi (0uoytorust Kiaerku) — 20 4.

)

1

04.09

BBoanblit
UHCTPYKTaX IO
TEXHUKE
6e30macHOCTH
3agaun
COBPEMEHHOM
LIMTOJIOTUH.
Knerounas teopus
— OCHOBHOM 3aKOH
CTPOCHUS YKUBBIX
OpTraHU3MOB.

1

Hcnons3oBanue
YBEJIMUUTEIIBHBIX
prOOPOB TIpH
W3ydeHNH 00BEKTOB
>KUBOH MPUPOIBL.
YBennuuTe pHbIC
TIPUOOPHI: ITYIIBI
pYyYHas, IITAaTHBHAS,
Mukpockor. P. I'yk, A.
BaH JleBeHryk. 3aciyra
OTEYECTBEHHBIX
OMOJIOTOB B 3alITHTe
OCHOBHBIX IOJIOKEHUN
KJICTOYHOW TCOPHH.

OOBSICHATH HA3HAYCHUE
YBEIUUUTEIILHBIX
npubopoB. Pazniuars
PYYHYIO U IITATHBHYIO
JIYTIbI, 3HATH BEINYUHY
MOJY4aeMOro ¢ ux
MOMOIIBIO YBETUYCHHSL.

Hoyt0yk, nmpoekrop,
MUKPOCKOII, py4YHasi 1
IITATHBHAS JIyTa.

YMeTh BBIIENSATh O0IHUE CYIeCTBEHHbIE
NPU3HAKK CTPOeHUS KIeTKH. OOBSICHSTH
OCHOBHBIE TOJIOKEHHS KIeTOYHOH Teopun T.
IlIBanna, M. Illneiinena.

Ymenne paboTath ¢ 1a00paTOPHEIM
000pyIOBaHUEM, YBEIHIUTECIEHBIMA
npudopamu. CpaBHUBAThH YBEINUCHHE JTYIIBI
n Mukpockona. CobionaTs mpaBuiIa
paboTsl B kabuHeTe.

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

2

11.09

[lepBuuHbIi
HHCTPYKTaX I10
TEXHHKE
6e30macHOCTH

O6opynoBaHue
OMOJIOTUIECKOH
nabopaTopun

1

[To3HakoMuTHCS C
Ha3HAYCHUEM
naboparopuu,
000pyIOBaHUEM .
O6cynuTh 3HAYUMOCTD
OHMOJIOTHYECKHUX
3HAHUH B
MMOBCETHEBHOM KU3HU
YeJIOBEKA. 3HATH BUJIBI
712a00paTOPHOTO
obopymoBaHus IS
BBITIOJTHEHHS
J1a00paTopHBIX padoT
o OHOJIOTHU

OOBSICHITH HA3HAUCHHE
1a00paTOPHOTO
o0opynoBaHUs, YUECHUK
JIOJDKEH 3HATH:
[MpaBuia TeXHUKH
0€30MacHOCTH B
OMOJIOTUIeCKOH
nabopaTopum.

yMeTb: 00pamaThcest ¢
nabopaTOPHBIM
00opyoBaHUEM.

Hudposas mabopatopus
YUYEHHYECKas , TU(PPOBOI
JTaTYUK TEMIIEPATYPHI,
MHKPOCKOIIBI,
MUKpOIIpenaparsl

Ymerue paboTath ¢ 1a00paTOPHEIM
000pyI0BaHNEM, YBEITHIUTEILHBIMU
npubopamu. CpaBHUBAThH YBEJIMUCHHE JTYITBI
1 Mukpockomna. [Tomydars HaBBIKH paboOTHI C
MHKPOCKOIIOM NPH N3yYEHNH TOTOBBIX
MUKporpenaparos. Co0roaaTs npasuia
paboThI B KabuHETE, 00OpaIeHNs C
n1abopaTopHEIM 000PYJOBaHUEM




Tema 3. Memoowvt uzyuenus Hcusvlx opcanu3mos. Yeeauuumenvnvie npuooput (4 u).

3 18.09 JlaGoparopHas 1 Tlo3HAaKOMHUTCS C Ha ocHoBe 3HaHUs OnTHyeckuii MUKpOckor, | M3ydaTh yCTpOHCTBO MHKPOCKOMIA U
padora Ne 1 yCTpoiicTBOM YCTpPOWCTBa CBETOBOTO TIpeIMETHBIE CTEKa, coOIIOIaTh TpaBUIIa PabOTHI C
«YCTpOiicTBO OITHUECKOLO MHKPOCKOIIa OCBOHTH MOKPOBHEIC CTCKIIA. MHUKPOCKOIIOM.
MHKPOCKOTIa U MHUKPOCKOTIA: TCXHUKY
MHUKPOCKOIIHPOBAHUS U
npasuia paboTsl ¢ [Irarus, TyOyC, IPUTOTOBJIEHHS
HUM». OKYJIAAp, 00BEKTHUB BPEMEHHBIX IIpenapaToB
PEBOIBBEPHOE
YCTPOMICTBO, IPU3MBI
KOHJICHCOD,
(hOKYCHPOBOYHBIH
MEXaHM3M,
MPEAMETHBIN CTOJIMK
3a)KHMBI,CHCTEMA
OCBEIICHUS
4 25.09 Merons n3ygenns | 1 MeToxb! H3ydeHHs V3ydeHne OCHOBHBIX Hoyt0yk, mpoekTop, OOBACHITH HA3HAYCHHE METOJOB

OHOJIOTHYECKHUX
00BEKTOB

JKUBEIX 0OBEKTOB.
Haoawonenue
(amnupudeckuit MeTon
MO3HAHUSA) —
OTIMCaHNe
OHOJIOTMYECKOTO
00beKTa WM Mpolecca;
CpaBHenne —
HEOOXOAUMO JIJIsl TOTO,
4TOOBI HANTH
3aKOHOMEPHOCTH —
TO, YTO SABIISIETCSH
OOIIUM IS Pa3HBIX
SIBJICHHMI;
IKCIepuMeHT —
CO3JIAIOTCSI YCIIOBHS, B
TOYHOCTHU
COOTBETCTBYIOII[HE
HaOJII0TaEMBIM, TIPH
3TOM BBISICHAKOTCS
CBO¥CTBa
OHOJIOTMYECKUX
00BEKTOB;
¢uxcupyrores
KauyeCTBEHHbBIC U
KOJIMYECTBEHHBIC
XapaKTCPUCTHKH.

METOJIOB, PUMEHAEMBIX B
OMOJIOrMH, 3HAKOMCTBO C
pubOpaMu u
HHCTPYMEHTaMH, KOTOPBIE
UCTIOJIb3YIOTCS TIPU
OHOJIOTHYECKUX
HCCIIEN0OBAHMAX, IPABHIIIA
IO TEXHUKE 0€30MMacCHOCTH
B OHOJIOTHYECKOM
kabunere. PacmpuTs
NPECTABICHHE YUAIUXCSI
0 MeTOJax N3yJIeHHsI
TIPHAPOIBL.

KOMILIEKT repOapuen
JIEMOHCTPAMOHHBIN,
UPPOBOI TATUUK
TEMITEPaTyphI

HCCIIE0BAaHU B OMOJIOTHU.
XapakTepu30Barh ¥ CPAaBHUBATH METO/IbI
MEXITy COOO.

[IpuBOAUTE MPUMEPBI: MPAKTHYECKOTO
MIPUMEHEHHS] METOJIOB U3yUYCHUS
OMOJIOTHYECKUX 00HLEKTOB




5 02.10 Mertonst 1 Crioco0b1 N3ydyenne 0CHOBHBIX MIpEAMETHBIE CTEKa, CpaBHUBATH METOIBI IIPUTOTOBIICHHS
IPUTOTOBICHHS 1 HPHUTOTOBIICHHUSI METO/IOB IIPUTOTOBJICHUS] | TIOKPOBHBIE CTEKIIA, IPENapaToB «KUBas KIETKa» 1
w3yHeHus BPEMEHHBIX MIPEnapaToB «OKUBas npenapoBajibHas UIJia, «(UKCHPOBAHHBIH TIpenapat . YMeHne
IpenaparoB i\\/I/II/IKPOHpeHapaTOB. KieTkay u . TMIHICT, MHATICTKA, PACTEOD paboTath ¢ 1abOpaTOPHBIM 000PYIOBAHUEM.
€TO/I OKPaCKH «(UKCUPOBaHHBIN Hozaa, MUCTHIUTUPOBAHHAS
«OKMBas KJIIETKa» 1 NpenapaToB i npenapaty» BoJIa, pUILTPOBATbHAS CpaBHHUBATh YBEJIHMUYCHUE JTYIIBI U
«(UKCUPOBaHHBIN MHKDOCKOITHPOBAHHSL. 6ymara, MHKPOCKOTI, MuKpockora. [Tomy4aTs HaBBIKM pabOTHI C
npenapar COYHBIE YeIlyH JIyKa. MHUKPOCKOIIOM NPH U3yYEHUHU TOTOBBIX
JlaGoparopHas MUKporpenaparos. Co0roaaTs npaBuia
padota Ne 2 paboTsl B kKabuHeTe, oOparieHus ¢
«[Ipurorosnenue nabopaTopHEIM 000pyJOBaHUEM
npenapara KJIETOK
COYHOH Yenyu
JIYKOBHIIBI JTYKa»
6 |09.10 JlaGopaTopHast 1 | nasmomns — sro JIabopaTopHoe u3y4eHue | HPEAMETHbIC CTeKa, CobmoaTh paBuiIa paboThl B KaOHHETE,
padora Ne 3 OTJICIICHHE npotiecca mia3monu3a Ha | IOKPOBHBIC CTCKIIA, oOparmieHus ¢ 1abopaToOpHBIM
«ILrasmonns u npoToIuIacTa (JKMBOE npuMepe pacTuTenpHpIx | NPCNApOBaIbHAd HIVa, obopynoBanueM. OOBICHATh MEXaHU3M
ACTIIA3MOITHS B COZIEPKUMOE KJIETOK KOXULIBI JIyKa, TMHLCT, TUICTKA, pACTBOP oTAeneHus npoTomiacta. Ha3piBaTh
KJIETKaX . fona, pactop NaCl,
pacTeHuit». PacTUTENILHOM KJIETKH) | MO3BOJIAET U3YyYHTh JWCTHIUINpOBAHHas Boja, | MPHUMHY MOHIKCHHE BOHOTO MOTCHIHANA

OT KJIETOYHOM CTEKH
pacTUTEIbHOM KIETKU
BCJIEJICTBUE MTOTEPU
BOJBI.

OCHOBHBIE€ CBOMCTBA
KJICTOYHOM MeMOpaHsbI, a
TaK)Ke TPOBECTH
CPaBHUTEJbHBIA aHAIN3
MEXAY KIeTKaMu
pacTeHH U KUBOTHBIX.

¢mrsTpoBaNEHAS OyMara,
MHKPOCKOII, COUHBIE
Yelryu JyKa.

pacTBoOpa, B KOTOPOM HaXOJATCS KIETKH
ayka. Habmoaate v OnuchIBaTh M1a3MOJIH3
U JISTUIa3MOJTU3 B KJIETKAX PacTeHUH

Tema 4. Oouwguit nnan cmpoenus Kiemox

HCUBLIX Opeanuzmos (7 u)

7 |16.10 IpoxapuoTsl 1 1 | Ocobennoctn Paznoobpasue hopm HOYTOYK, MUKPOCKOII, HasbiBats 00mmue npusHaku (CBOWCTBA)
9YKapHOTbI OpraHu3MOB Pa3HbIX OpraHu3MOB: rOTOBBIE MUKpOIIpenaparsl | KHBOTO OpraHu3Mma,
apCTB JKUBOM OHOKJIETOYHEIE, C KJIETKaMH si7ep XapaKTEPU30BATh CBOWCTBA KUBOTO
TPUPOIBI MHOTOKJIETOYHEIE U Pa3IMYHBIX LAPCTB XUBOH | opranusMa (Ha KOHKPETHBIX IPUMEPAX);
HEKJIETOYHBIE. TPUPOIBI TIPOBOJIUTH CPAaBHEHHUE

8 |23.10 YHHUBEpCANBHBIH 1 | Mewm6pana: XUMHUYECKUI COCTAB HOYTOYK, paboTa ¢ Paznu4aTh OCHOBHBIE YaCTH KIIETKH.
XapaKkTep CTpOCHUA COBpEMEHHas MOJENb MeMOpaHbI MHUKpodoTorpadusiMu Has3bIBaTh 11 OOBSCHATH CyIIECTBEHHbIE
MEeMOpaHE! Beex CTPOEHUS! KIIETOYHOH HanmemOpaHHbIi KJIETOYHBIX OPraHOM/IOB, NpU3HAKKM ¥ QYHKIMH KJIETOYHOM
[IeTOk. MeMOpaHBI. KOMILIEKC TabnuuaMu MeMOpansl. CpaBHUBATH 0COOEHHOCTU

Llutockener knetok — | CpoiicTBa MeMOpaH CTpOEHHUsI MEMOPAHBI KIIETOK PACTEHUH U
€ro KOMIIOHEHTHI U DYHKIUK KIETOUHBIX JKUBOTHBIX, TPUOOB, OAKTEPHIA.

(GYHKIUH B pasHBIX MeMOpaH

THIIAX KIIETOK.

9 |1311 MemOpanHbIe 1 | Dupommasmarnaeckas | Ctpoenne u QyHKIHM HOYTOYK, paboTa ¢ Pasznuyarh OCHOBHBIE YaCTH KJIETKH.
OPraHOM/IBI KJICTKH ceTb. Kommnexe MeMOpaHHBIX MHUKpogoTorpadusimu Ha3zbiBate 11 00BACHITD CyIIIECTBEHHBIE
crpocHue 1 Tonbmku. JIN30cOMBI | OPraHOMIOB KJICTOYHBIX OPraHOMIOB, NpU3HAKH BCEX yacTel kieTku. CpaBHUBATH
ymicuun. MHUTOXOHAPHH. TabNUIaMK 0COOEHHOCTH KJICTOK PACTEHHH U )HUBOTHBIX

Kpucrsl. [Tnactumasr: Boinenars 1 Ha3bIBaTh CYHIECTBEHHBIE
JEHKOILIACTEI, NPU3HAKU CTPOEHHS OPraHou0B. Pasnuuars




XJIOPOITACTHI,
XPOMOILIACTBL. ['paHsl.
Kiierounslii uentp.

OpTraHOMIBI KIETKH Ha PHCYHKE YUeOHHKA.
OOBACHATD QYHKIINH OTAEITHHBIX
OpPraHOUJIOB B KU3HEIESATENIBHOCTH
PacTUTENILHOMN U )KUBOTHOM KJIETOK

10 | 20.11 HememOpanHbie Pubocomsl. Crpoenue u GyHKIMN HOYTOYK, paboTa ¢ Pa3nuuaTh OCHOBHBIE YAaCTH KIIETKH.
OpraHoOHJIbL KIICTKH MukpoTpy0OoUKH. HeMeMOpaHHbIX MUKpodoTorpadpusiMu HasbIBaTh 11 OOBSCHATH CyIIECTBEHHBIE
CTpOCHNC 1 Lentpuonu. BepereHo | opranonmoB KJIETOYHBIX OPTaHOU/IOB, MIPU3HAKK BCEX yacTel kieTku. CpaBHUBATH
by, nenenusi. PecHnuku. TabnuuamMu 0COOCHHOCTH KJIETOK PACTEHHH M KHBOTHBIX
Kryruku. Knerounsie Bb1nensaTe ¥ Ha3bIBaTh CyIIECTBEHHBIE
BKJIFOUECHUS MIPU3HAKH CTPOSHHUS OpraHonaoB. PaznnyaTs
OPraHOUIIBI KJIETKH Ha PUCYHKE y4eOHHUKa.
OOBACHATD QYHKIINN OTACITHHBIX
OPraHOUIIOB B )KU3HEICATEITEHOCTH
PACTHUTENIBHON U JKUBOTHOU KJIETOK
11 | 27.11 Snpo CTpoeHHE 1 3HaYE€HHE | SIApo, €TO CTPOEHME U HOYTOYK, paboTa ¢ Pa3iIu4aTh OCHOBHBIE YaCTH KIIETKH.
9YKapHOTUYECKOH anpa. [lonstue o (GYHKLIUH B KIIETKE. MHKpodoTorpadusiMu Ha3zpiBaTh 11 OOBSCHATH CYLIECTBEHHBIC
KJIETKU U HYKJICOU]T xpomatuHe. CTpyKTypa KJIETOYHBIX OPTaHOUJIOB, NpU3HAKK ¥ QYHKIUH SIpa ¥ HYKICOTHAA
MIPOKAPHOT. XPOMOCOM. SIphIIIKO TabnuuamMu ki1eTkd. CpaBHMBATh 0COOEHHOCTH KIIETOK
— €ro CTpOCHUE U NPOKApHOT M dyKapuoT. Pazinu4ars
(dhyHKIHU. OpraHOM[IbI KJICTKU HAa PHUCYHKE YUCOHHUKA.
12 | 04.12 JlabopaTopHast CTpyKTypHBIE 4acTH Wzyunts pyHKIMU MHKPOCKOII, TOTOBBIE PaznnyaTh OCHOBHBIE YaCTH KIIETKH.
pa6ora Ne 4 KIIETKU: MeMOpaHa, OpTaHOHUJIOB KJIETOK, MUKpOTIpEnapaTsl ¢ Ha3biBaTh U 0OBACHSTH CYIICCTBEHHBIC
«CrtpoeHue SIpO, IUTOILIa3Ma C BBISIBUTH MX pacTUTENILHBIMU NPU3HAKK Bcex yacTed kieTku. CpaBHUBATh
pacTUTENBHOI OpraHouIaMu H OTJINYHUTEIIbHBIC KiIeTKamu, Gororpaduu 0COOCHHOCTH KJIETOK PACTCHUH M )KUBOTHBIX
KJICTKI BKJTIOYCHHSIMH. 0COOEHHOCTH. y4eOHHKa BeIensTh M Ha3bIBaTh CYLECTBEHHBIC
OTin4uTeNbHEIE NPU3HAKH CTPOCHUS OPraHOMIOB. Pasmyath
0COOEHHOCTH HX OPraHOMJIBI KJIETKH Ha PUCYHKE y4eOHHUKa.
CTpOCHUS U (HYHKIIHU OOBACHATH QYHKIIMU OTACITHHBIX
OPraHOUJIOB B )KU3HEICATEIEHOCTH
pacTUTENIbHON U )KUBOTHOM KJIETOK
13 | 11.12 JlaGoparopnasn OGo6menne panee W3y4nTs MHOTOOGpA3HE | MHKPOCKOII, TOTOBBIE OnpenensTs OTIMIUTETbHBIE TIPU3HAKA
pabora Ne 5 H3Y4EHHOTO KJIETOK 3YKapuoOT U MHUKpOIIpenaparsl KJIETOK IIPOKapHOT U 3yKapuoT. IIpuBoauts
«Ocobennoctn Mmarepuarna. BBISIBUTh OCOOEHHOCTD MIPUMEPBI OPraHU3MOB MIPOKAPHOT U
g;ﬁggﬁgg EHCTOK MHoroo0Opasue TUIIOB | MX CTPOSHHSI Pa3HbIX 9YKapuoT. XapakTepu30BaTh CYIECTBEHHbIE
MPOKAPHOT. KJIETOK: LApCTB MIPU3HAKH KU3HEEATEIbHOCTH
CX0/CTBO 1 CBOOOTHOXXHBYIITHE U CBOOO/IHOXKMBYIIEH KIETKH U KJIETKH,
pasnuuus» o0pa3yrolmye TKaHH, BXO/IAIIIEH B cOCTaB TKaHU. Ha3bIBaTh MMeHa

MPOKAPHOTEI,
sykapuoTsl. Pois
YUE€HBIX B U3yUECHUH
KJIETKH.

YUEHBIX, TIOJOKHUBIITNX HAYAIIO H3YICHUIO
kieTkd. CpaBHUBATh CTPOCHHE
PACTHTEIFHBIX U KHBOTHBIX KJIETOK.
OUKCHPOBAThH PE3yIbTATHI HAOIIOACHUH U
nenath BbIBO bl CoOJII01aTh TIpaBHiIa
paboThI B KaOWHETE, 0OpaIIeHuUs C
71a00PaTOPHBIM 000PYIOBAHUEM




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

14

18.12

JKu3HEHHBIN MK
KJIETKH.
Penponykuus
KJIETOK.

MuTo3 — ero
OHOJIOTHYECKOE
3HAYEHHE.

1

KieTounsri
(KM3HEHHBIN ) UK —
3TO EPHOJT
CYIIECTBOBAHUS
KIIETKH C MOMEHTA
o0pa3oBaHus MyTEM
JICIICHUS] MATCPUHCKOU
KJIETKHU 110 €&
COOCTBEHHOIO JICIEHUS
WJIA THOEIIH.
Permmukanms JITHK —
BaKHEHUIIIHM >Tan
JKM3HH KJIETOK.
PasMHOXeHME KIIETKH
MIyTEM ACIICHHS —
o0111ee CBOMCTBO
KJIETOK
OJHOKJIETOYHLIX U
MHOI'OKJIETOYHBIX
OpTaHU3MOB.
Knerounoe nenenue y
MPOKApUOT — JICIICHUE
KJIETKHM HaJBOE.
JeneHne KIeTK y
JyKapHOT.

Murto3. da3sl MATO3A.
JKU3HEHHBIN TUKIT
KJICTKH: HHTEep(dasa,
Muto3. Pa3zaenenne
KJIETOYHOTO
COJIEP>KUMOTO Ha JIBE
JIOYEPHUE KIIETKH.

Knerounsrit mukimi.
MOCTMHTOTHYCCKHAH
(mpecuHTeTHYCCKHN),
CHHTECTUYCCKUH.

Tpu nepuona

COCTaBJISAIOT HHTEpDazy -

MOATOTOBKY K JENEHUIO
KIICTKH.
IIpecunrernueckuit
(TTOCTMUTOTHICCKHT)
nepuon Gy - 2n2c
HHTeHcuBHO
00pa3yroTcst ppOOCOMEL,
cuntesupyetrcs ATD u
Bce Buasl PHK,
(bepMeHTHI, KJIeTKa
pacrer.

CHHTETHYECKHH Mepro/
S-2n4c Jnurcs 6-10 4.
- yasoenue JITHK,
KOHILY CHHTETHYECKOTO
IeproIa Kakaas
XpOMOCOMa COCTOUT U3
JIBYX XpOMAaTHI,
CHUHTE3UPYIOTCS
CTPYKTYpPHBIC OCTIKU
JHK - ructonsi.
ITocrcuHTEeTHYECKUI
(mpemMuTOTHYECKHUIA)
nepuon Gz - 2n4c,
uaTest 2-6 9acoB. 310
BpeMsI KJIETKa TPATUT HA
MTOJITOTOBKY K
MOCIeIyIOIEMY
IIPOLECCY - JEIEHUI0
KJIETKH, CUHTE3UPYIOTCS
oenxu u ATO,
yIIBaUBaIOTCS
LEHTPHUOIH, ACTSATCS
MUTOXOH/PHH U
XJIOPOTIIACTHI.

HOYTOYK, paboTa ¢
MUKpodoTorpadpusiMu
KJIETOYHOTO IIMKJIa

XapakTepHu30BaTh 3HAYCHUE PA3MHOKEHHS
kieTkn. CpaBHUBATH JICJICHUE KICTKH
MIPOKAPHOT U 9yKapHOT, JEIaTh BHIBOIBI HA
OCHOBE cpaBHEeHHUS. ONpeneNnsaTh NOHITHSA
«MHUTO3» U «KJIETOUHBIN IIUKID.
®dukcupoBaTh pe3yNbTaThl HAOIIOACHHH,
(OpMyIHPOBATH BBIBOJIBI.

Pa3znuuaTh 3Tansl KIETOYHOTO LUKIIA.
XapaKTepu30BaTh OPraHU3MEHHBIN YPOBEHb
OpTaHM3aINN KUBOTO, POLIECCHl OECHOoNoro
Y TIOJIOBOTO Pa3MHOXKEHHSI, CPABHUBAIOT HX.
[IpuBOOUTE IPUMEPHI OPTAaHU3MOB,
Pa3MHOKAFOLIUXCS TOJOBBIM U OECIIONBIM
ITyTeM

JlaBaTh onpezeneHusl TepPMHUHAM.
AHanu3upoBaTh coJepKaHue
JACMOHCTPAIMOHHBIX MaTCPUAJIOB




15 | 25.12 JlaGopaTopHas Ipodaza W3yanTh )KU3HEHHBIH TIpEeIMETHBIE CTEKa, Cob6nronats npasuna paboTel B KaOHHETE,
pa6ota Ne 6. Mertadasza LUK COMaTHYECKOM MpenapoBalibHBIC CTEKJIA, 00pAlLCHHs ¢ TaG0PATOPHBIM
«Habmonenue ¢as Anadaza KJICTKH Ha TIpUMEpe mpenapoBaibHasl Uria, 0GopyoBaHHeM. OGBACHSTH MEXAHH3M
MHTO3a B KIETKaX Tenodasa JIETSAIINXCS KIETOK MIUHIIET, CITUPTOBKA, PACTIPCICTICHNS HACCICTBEHHOTO
pacTeHuin. KOpEIIKa JyKa , U3YYUTh | CIIUYKH, ITUIETKA,

MOBEJCHUE XPOMOCOM BO | METHICHOBBIN CHHHUIA, MaTcpuaja MEXAy IByM:A JOYCPHUMU
Bpems (a3 MuTO3a. dunbTpoBanbHas Oymara, | KICTKamu y sykapuoT. Haseisath u
MHUKPOCKOII, XapaKTepU30BaTh CTATUH KICTOYHOTO
MIPOPOIICHHBIC CEMCHA UJIK | pukia. HaOmromaTe ¥ ONUCHIBATE
JTYKOBHIBI C KOPCHIKAMH. JeNIuecs: KJIETKU 10 TOTOBBIM
MHUKpOIpenapaTaM.

16 | 15.01 IMoBTOpHSII Meiio3 — 310 crocod Meiio3 BKIIO4aeT 1Ba HOYTOYK, paboTa ¢ XapakTepu30BaTh 3HAYEHHUE PA3MHOKEHHSA
HHCTPYKTAX II0 JIeJIEHHS KIIETOK, B CIICAYIOLMNX APYT 3a MHKpodoTorpadusmu kieTkd. OTnpenemnsaTs MOHATHSI «MEH03» ’
TEXHHKC pe3yabpTaTe KOTOPOTro ApYTOM JIC/ICHHS. KJIETOYHOTO IMKIIa «KIICTOYHBIN UK. OUKCHPOBATH
0€30IaCHOCTH. . . | (meiio3 \(I\) meitos 11). N

W3 OZIHOM MMIITOMIHOR | feoon oo ionenme pe3ynpTaThl HaOMIOACHUH, HOPMYyITHPOBATH
Meiio3 — ocHOBa MATCPUHCKOU KIIETKA BKJIIOYAET YETHIPE (Pasbl. BBIBO/IBI.
TeHOTUITHYECKON 00pa3yIoTCcs YeThIpe Ipodaza Paznmuuats 3Tamnel KIETOYHOTO IIUKIIA.
HHIUBHAYaIbHOM, TarioMHbIC I04EPHHE | Metadasa XapakTepu30BaTh OPraHU3MEHHBI YPOBEHB
KOMOWHATHBHOM kieTku. [logroroBka AHa(baSa OpTraHu3aliM JXUBOTO, IIPOIIECCHI TTI0JIOBOTO
H3MEHIMBOCTH. KJIETKH K MEHO3Y Tenodaza Pa3MHOKEHUS.
B:olf(;r;q;mg)e MPOUCXOIHT B IIpuBOAKUTE IPUMEPBI OPIaHU3MOB,
SHATCHHIE MEHO3a. uHTepdhasy: Pa3MHOKAIOIIUXCS TOJIOBBIM MTyTEM
yasausaetcst JJHK, JaBaTh ornpeneneHus: TEpMUHAM.
HakaruBaeTcst ATO, AHanu3upoBaTh COIEpKaHNe
CHUHTE3HUPYIOTCS OeNKH JIEMOHCTPAIIMOHHBIX MaTEPHAIOB
BepeTeHa JCIICHHUS.

17 | 22.01 LapcTBo I'pudsr. I'pu6EL ux cxoncTso ¢ | [aTh XapaKTepUCTHKY repOapHbIl MaTepUal BriaensTe 1 xapakTepu30BaTh
Jvmaitauku. O6ee APYTHMH CYIIECTBEHHBIX rpuOOB U JIMINAWHUKOB CYIIECTBEHHbIC MPU3HAKH CTPOCHUS U
3HAKOMCTBO. YKAPHOTHHECKHMH NPU3HAKOB CTPOCHHS U MPEIMETHBIC CTEKa, MPOLECCOB XKUBHEACATEILHOCTH rpuboB u
JlaGopaTopunas oprasmsMam TIPOIIECCOB MTOKPOBHEIE CTEKIIA, JUINAHAKOB Ha KOHKPETHBIX IPUMEpax.
paGora Ne 7. PR KH3HEEATEILHOCTH npenapoBaibHasl Uria, CpaBHHBATH CTpOCHHe rpudoB co
«Ctpoenue p rpubOB ¥ JHIIANHUKOB MUHIET, MTATETKA, CTPOCHHEM PACTCHMIL, KUBOTHBIX U
CIOEBHIIA TBYX JKUBOTHBIMH — H JUCTHIUIMPOBaHHAsA BOJa, JIMIIAUHUKOB, JIEJIATh BHIBOJBI.

. OTJINYME OT HUX. ¢wisTpoBasbHAS Oymara, | XapakTepH30BaTh 3HAUEHHUE I'PHUOOB U
HPEACTABUTCIICH Creunduaeckue MHKPOCKOII, JIMIIAWHKMKA. | JMIIAHHUKOB JJIsl IPUPOAKI ¥ YEIOBEKA.
JIUITAHHUKOB» . OTMeyaThb OMacHOCTh SJIOBHTHIX TPUOOB U

CBOMcTBa rpubOB.
Muoroo6pasue u
3HAYEeHUE TPUOOB:
TUIECHEBBIX,
NUISTIOYHBIX,
Mapa3suTHICCKUX.
JIumaiHuky Kak
0co0bIe
CcUMONOTHYECKHE
OpTaHU3MBI; UX
MHOT000pa3ue u
3HAYCHHE

HE00X0IMMOCTh 3HaHUS IpaBmI cbopa
rpubOB B MPUPOJIE




18 | 29.01 JlaGopaTopnas 1 | Usyuuts ctpoenne u 3HaTh OMOJIOTUYECKOE MHKPOCKOIL, IPEAMETHOE Pacro3HaBaTh KJIECTKH APOXIKEHN O
patora Ne 8. pa3MHOMKECHHUE SHAUCHUE IIOIKOBAHHA CTEKJIO, TOKPOBHOE MHKpPOCKOIIOM . PUKCHPOBATH PE3YIBTATHI
«[Ipurorosnenue JPOAIKEBBIX KIETOK Kak crocoba ecroioro CTEKIIO, TIpenapoBaIbHas HaOJIOIEH I 1 e1aTh BbIBOAbL. COOII0NaTh
MHKpOTIpernapara Pa3MHOKCHHSL.
< UrJia, THHIET, MUIETKA, npasuiia paboThl B KaOUHETE, 0OpaIIeHHs C
W3yHeHHE ero o JUCTHJUTHPOBAHHAS BOJA, | Ja6OpaTOpPHBIM 000PYI0BAHUEM
MHKPOCKOIIOM)» JAPOHOKH.

19 | 05.02 JlaGopaTopuas 1 | Teno myxopa coctour | OOBSACHATL HA3HAYEHHME | MUKPOCKOII, IIPEIMETHOE PacrosnaBaTh TU(dBI TpH0a, IOA0BOE TENO
padora Ne 9. U3 pa3BETBIEHHOTO ru¢os FIBH63- Pasmidate | crexno, moxposHoOe U CIIOPHI 1T0J] MUKPOCKOTIOM . DUKCHPOBaTh
«BelpallyBaHue MHOTOSIIEPHOTO MHLCJIMH, CIIOPAHTHH. CTEKJIO, MpenapoBaibHast pe3ybTaThl HAGIIOAEHHI U JeJIaTh BHIBOIBIL.
TLICCCHH 1 H3YHCHHE MHuILenus 6e3 3uats, Gronorieckoe WrJja, MUHIET, TUIeTKa, Co0Oroath npasuiia paboThl B KaOUHETE,
ee nox 3HAYEHHE CIIOpP KaKk
MHKDOCKOTIOM TIOTIEPEYHBIX CTEHOK. CIOCO6a 6ECIONOro JMCTHIUTAPOBAHHAS BOAa, | OOpaIleHus ¢ J1abopaTOPHEIM

Ha mMunenun Pa3MHOXKEHHS. ieceHsb (Tpub MyKop) Ha obopynoBaHUEM
pasBUBAIOTCS xiebe.

CIIOPaHTHEHOCIIBI

(HOXKH ¢ YEPHBIMA

rosioBkamu. B ronoske

(ciopanrun)

Pa3BUBAIOTCS CIIOPHI.

20 | 12.02 O6o6matonuii 1 3aKpenuTh 3HAHUS O ITpumeHATH 3HaHUS 110 Hoyt6yx, paboTa ¢ Paznu4aTh OCHOBHBIE YaCTH KIICTKH.
CEMHHAp COBPEMEHHBIX TEME KIICTKa Ul MHKpOGhOTOrpadusMu Has3biBaTh 11 OOBSCHSTH CyIIECTBEHHBIE
Knerka — TIOJIOKEHHUSX AOKasaTe/bCTB OpraHONJ0B KJICTOK. IPU3HAKHK BCeX yacTeil kneTku. CpaBHUBATE
DJIeMeHTapHas KJIETOYHOM TEOPHH, YHUKAJIBHOU HCHHOCTH Tecrosie 3apanus 0COOEHHOCTH KJIETOK PACTEHHI M )KHBOTHBIX
TEHETHYECKAS U KU3HH ¥ B IPYTUX
CTPYKTYpHO- METO/IaX U3YUCHHUS ACTIEKTAX COBPEMEHHOf BBIIENATh U Ha3hIBATH CYIIECTBEHHbIE
(yHKIHOHANbHas KJIETKH, CTPOCHUH WU3HIL MPU3HAKH CTPOEHHS OPraHOMIOB. Pasmnyars
€JIMHNIA XKUBOTO. (YHKINH OpPTraHOUIOB OPraHOMIBI KJIETKH Ha PUCYHKE yIeOHHUKa.

KJIETKH. OOGBACHATH PYHKIIUH OTAECTBHBIX
OPraHOMIIOB B )KHU3HEIEATENEHOCTH
pacTUTENILHOMN U )KUBOTHOM KJIETOK

Paznea I1. CpaBHuTe/1bHASA (3BOJTIOLMOHHASA) THCTOJIOTUS — YUeHHe 0 TKAHAX MHOTOKJI€TOYHBIX OPraHu3MoB — 14 4.

Tema 6. Tkanu pacmenuit u ycugomnuwix (14 u).

21

19.02

TToHsiTHE «TKAHBY.
OO01iee 3HAKOMCTBO
C TKaHSIMH
pacTeHuit u
JKMBOTHBIX

1

Omnpenenenne TKaHU.
Knaccudukarus
TKaHEH.
IIpoucxoxnenue
TKaHEH B YBOJIOIIH
MHOT'OKJICTOYHBIX
JKUBOTHBIX U PA3BUTHUC
TKaHeH B mporecce
WHINBUAYAIEHOTO
Pa3BUTHA OpraHU3Ma
(oHTOTEHE3E).

W3yuuts TKaHU:
TIOKPOBHaS,
pOBOSIIAs,
MECXaHHNYCCKad,
oOpa3zoBaTenbHas,
OIMUTCIIHAJIIBHBIC,
COCAUMHUTCIIBHBIC,
MBIIICYHBIE, HEPBHEIC,
HX XapakTepHbIe
MPU3HAKH.

MHKPOCKOTI, TOTOBBIE
MUKpOIIpenaparsl

HasbiBaTh TUIBI TKaHEH pPaCTEHUH U
JKMBOTHBIX. Y CTaHABIUBATh B3aUMOCBSI3b
CTPOCHHMS TKaHEeH C X QYHKIMAMHU.
[IpuBOANTE MPUMEPHI B3aUMOCBA3H CUCTEM
OpraHoB B opranusMe. Bricka3bpiBaTh
IIPEAIIONIOKEHUS O IIOCIEICTBUAX
HapyUICHNs B3aUMOCBSI3U OPIaHOB U CUCTEM
OpraHoOB Ul OpraHU3Ma.




22 | 19.02 okpoBHast TkaHb Typrop — IlonsTHE O TKAHH 1M (POBOIL HATIHK OnpenensTs NOHATHE «TKAHB.
pacTCHHU HAIpPsHKEHHOE pacrenuii. Bunsl Tkaneit: | SICKTPOIPOBOAHOCTH, XapakTepu30oBaTh 0COOCHHOCTH CTPOCHUSI U
JlaGopatopuas COCTOSIHHE KJIETOYHOH | MOKpOBHAS. IIpHdmHBI Boza, IM pactsop (YHKIMM TOKPOBHOH TKAaHH PAacTEHHIA.
padora Ne 10. 6 o N XJIOpUAA HATPHS, 06
«TypropHoe 06osouku. OH 3aBUCHT | MOSIBICHHS TKaHEH. HpOGHpIH, TITATHE, BACHSATH KaK TYPropHOE JaBIeHHe
COCTOSHHE KIETOKY OT coJiepKaHus BOAbI B | PacTeHue kak XHMHYECKHE CTAKAHBI, 3aBHCHUT OT KOHIICHTPAIMHU COJICH B

KJIETKaX. YMEHbIICHHE | [ETOCTHBIN KHBOU dunsTpoBanbHas Gymara, | OKpyxkaromeii cpene. Cobirosath npasuia
KOJIMYECTBA BOJIBI B OpTaHM3M, COCTOSIIN U3 | HOX HJIM CKaNbIIEIb, paboThl B KabUHETE, OOpAILCHUS C
KJIETKaX BEICT K KJIETOK Y TKaHen JIMHENKa WK nabopaTOpHBIM 000PYIOBAHUCM.
TIOHMKEHUIO TYPropa, IITAHT€HINPKYJIb.
U B pPe3yJbTaTe ITOTO BhiscHUTS 3aBrcHMocTs | LIPAMCTHBIC CTeKa,
npenapoBabHbIC CTEKIIA,
pacTeHUs CTAHOBSTCS TYpPrOPHOTO COCTOSIHUS NpenapoBaTbHAs HIITa,
BSUTBIMH, YBSIIITUMU. OT KOJINYECTBA BOJ B IMHLET, CIUPTOBKA,
KJICTKaXx. CIIMYKH, ITUIICTKA,
METUJICHOBBIN CHHUH,
¢unbTpOBaNIbHAS OyMara,
MHKPOCKOTI,
MPOPOIICHHBIC CEMEHA HITH
JIYKOBUIIBI C KOPCHIKAMU.
23 | 26.02 IIpoBoasmas TKaHb [IpoBoasmas TKaHb Cocybl — JUIMHHbIE OnpenensaTsb NOHATHE «TKAHBY.

pacTeHui

COCTOMT W3 JKUBBIX MITH
MEPTBBIX YUIMHEHHBIX
KJIETOK, KOTOpBIE
HUMEIOT BUJ TPYOOK.

B crebiie u mucThiax
pacTeHui
PacIOoIOKEHBI ITyYKH
MpoBoAsIIed TKaHu. B
MPOBOJAILEH TKaHU
BBLJIENIAIOT COCYbI
CUTOBHUIHBIE TPYOKH.

TpyOKH, COCTOSIIIINE U3
OOKOBBIX CTEHOK
MEDPTBBIX KIIETOK,
YTPATHBIINX
MOTIEPEYHBIC
MIEPErOPOAKH U CBOE
conepxxumoe. [1o
cocynam Boja u
pacTBOpEHHBIEC B HElt
MUHEpaILHBIC BEIIECTBA
13 KOPHEH MOCTYINAIOT B
cTe0eIb U JINCTHS.
CuToBHIHBIE TPYOKH —
JKUBBIE O€3bsICPHBIC
KIJIETKH ¢ OOIBITUM
KOJIMYECTBOM TIOP B
obomoukax. [To

HUM OpTraHHYECKHE
BEIIECTBA U3 JIUCTHEB
(toe onn

00pa30BaKCH) MEpeMel
ar0TCS K JPYTUM
OpraHaM pacTEHHS.

MHUKPOCKOII, TOTOBBIE
MHUKpOIpenapaTs

Xapaktepu30BaTh 0COOCHHOCTH CTPOCHHUS U
(GYHKIMM TKaHe# pacTeHUH. Y CTaHABIUBATH
B3aUMOCBSI3b CTPOCHHMS ¥ QYHKILUH TKaHEH.
OOBACHATH 3HAUEHUE TKAHEH B KHU3HU
pacrenusi. O000IIAT U CUCTEMATU3UPOBATH
3HaHUS 110 TEME, JeNIaTh BEIBOAbI. OTBEYaTh
HA UTOTOBBIE BOIPOCHI TEMBI, BBIOIHATD
3alaHus




24 | 05.03 Mexannueckas Mexanndeckne TKanu— | IIOHATHE O TKaHU MHKPOCKOIL, TOTOBBIE OnpenessaTs MOHATHE «TKAHb.

TKaHb PaCTCHUH 3TO ONOPHBIE TKAHU. pacteHuil. Bunel Tkanel: | MUKponpenaparsl XapakTepH30BaTh 0COOEHHOCTU CTPOCHUS 1
OHE IpUIAIOT MEXaHH4YeCcKas: (hyHKINU TKaHEH pacTeHUH. Y CTaHABINBATh
PacTeHUIO MPOYHOCTh KOJUICHXUMa H B3aUMOCBSI3b CTPOEHHS ¥ (DYHKIUH TKaHEH.
Gnaromaps CKJIEpEHXUMA. OOBSICHATD 3HAUCHNE TKaHEH B KH3HU
YTOJILEHHSAM UX pacrenusi. O6001ATh U CUCTEMaTU3NPOBATh
KJIETOYHBIX CTCHOK U 3HAHMS 110 TEMe, JIeNlaTh BBIBObI. OTBEYaTh
COOTBETCTBYIOIIEMY Ha UTOTOBBIE BONIPOCHI TEMBI, BBIIOIHSTH
pacnpesielieHHIo B 3a7aHus
OpraHe pacTeHHsI.

25 | 12.03 O6pasoBaTenbHas OG6paszoBaTenpHas OGBACHATE CTPOCHHE MHKPOCKOII, TOTOBEIE OnpenessaTs NOHATHE «TKAHb.

TKaHb PaCTCHH TKaHb WM MEPUCTEMAa | KJIETKU MEPUCTEMBI - MHKPOIIpENapaThl XapakTepH30BaTh 0COOEHHOCTH CTPOCHUS U
Henu(depeHIpoBaHH | ManogudepeHIIPOBaH (hyHKIMU TKaHEH pacTeHui. Y cTaHaBIUBaTh
as pacTUTEINIbHAS HBII IPOTOILIACT U cl1abo B3aMMOCBS3b CTPOCHUA M (HYHKIHNI TKaHEH.
TKaHb, KIICTKH KOTOPOH | oopMIICHHBIC MENKHE OOBACHATD 3HAYCHHE TKAHEH B KH3HU
CIOCOOHBI BaKyOJIH. pacrenusi. O6001IATh U CUCTEMAaTU3NPOBATh
MHOTOKpPaTHO 3HaHMS 110 TEMe, JIeNlaTh BbIBOIbI. OTBEYATh
JenuThCst. Bo3HuKIMe Ha UTOTOBBIE BOIPOCHI TEMBI, BBIIOJHSITH
U3 MEPUCTEM KIIETKH 3aJaHust
muddepeHunpyoTCS U
JIAl0T HAa4yajo BCEM
TKaHsAM U OpraHam
pacTeHHI.

26 | 19.03 JlaGopaTopunas Buzp! TKaHEeH: Pacmo3naBaTh Bubl MHKPOCKOIL, TOTOBEIE Onpeaenars NOHATHE «TKAHb.

padora Ne 11. OCHOBHASI, IOKpOBHasi, | TKaHEH Ipu MHUKpOTIpenapaTsl XapakTepHu30BaTh 0COOCHHOCTH CTPOCHHS U

«Tkanu MIPOBOSILAS, Eg;gr;ipHBaHHH (yHKIHU TKaHEH pacTeHuH. Y cTaHaBINBATh

PacTHTEIBHOTO MeXaHHYecKasl. MHKpOTIPETIAPATOR B3aHMOCBSI3b CTPOCHUS q)yuHKLu/m TKaHEH.

OpraHu3Ma OOBACHATH 3HAYCHHE TKAHEH B KM3HH

pacrenusi. O600IIAT U CUCTEMAaTU3UPOBATh
3HAHMS 110 TEME, JIeJIaTh BBIBOJIBI.
CoOmoiaTh nipaBuia padoThl B KaOUHETE,
oOpareHus ¢ 1abopaTOpHEIM
000pyI0BaHUEM.

27 | 09.04 SnuTennagbHAs ITokpoBHBIE TKAHU W3yants MIPEeIMETHBIE CTEKa, VCTaHaBIMBATh B3aMMOCBSA3b CTPOCHUS

TKaHb )KMBOTHBIX MO3BOHOYHBIX U MUKPOCKOIMIECKUE HOKPOBHEIC CTCKIIA, n QyHKumi TkaHeld. OOBSCHATH 3HAYEHHE

0COOEHHOCTH MHUIETKA, PacTBOp ioja,

JlaGopaTopHas
padora Ne 12.
«MeToanl
LUTOJIOTNYECKOTO
aHaIN3a MOJIOCTH
pTay

0eCII03BOHOYHBIX
JKUBOTHEIX. OHH
(hyHKIMU — pa3HEIC
pemenns. Kuieunsie
SNUTENUN. THUIIBI
MUIIeBapEHUS B
JKHBOTHOM MUPE —
BHYTPHUKIIETOYHOE U
ITOJIOCTHOE.

OYKKaJIbHOTO TTUTEIIHS
YeJIOoBeKa.

¢misTpoBaNEHAS OyMara,
MUKPOCKOII, BATHBIE
MaJIOYKH.

TKaHH B >KH3HM )KUBOTHBIX. O000ImIaTh N
CHCTEeMaTH3UPOBATh 3HAHUSI 110 TEME, Je1aTh
BbIBO/IbI. COOITIOIaTh TIpaBHiIa paboTHI B
KabuHeTe, oOpaIeHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM.




28 | 16.04 CoeuHUTENLHAS OnopHo- CpaBHHTH TUTIBI MHKPOCKOIL, TOTOBBIC VeTaHaBIMBaTL B3aMMOCBA3b CTPOEHUS
TKAaHb KHMBOTHEIX MEXaHUYECKUE TKAHU COCZMHUTCILHOM TKAHH | MHUKDONPEHAPATEI U QyHKimi TkaHel. OOBSCHATH 3HAYCHHE
(xpstrr, KOCTHAST 1 BHUIBUTE OTJINIMA. TKaHU B )KA3HM XUBOTHBIX. O000IIAaTe 1
TKaHb). Tpoduuecko - Onpenenuts, cojicTsa CHCTEMATH3UPOBATh 3HAHUS 110 TEME, IeNIaTh
COCTMHUTEIILHON TKAaHU
3aIIUTHBIC TKAHH BbIBO/IbI. COOJII01aTh TipaBUiia paboThl B
(xpoBb, TuMpongHas KabuHeTe, oOpaIeHus ¢ 1a00paTOPHBIM
TKaHb). 000pyAOBaHHEM.
29 | 23.04 MEIIIeuHBIE TKAHH THUMbI MBITIEYHBIX CpaBHUTE TUIBI MHUKPOCKOII, FTOTOBBIE VCTaHaBIUBAThL B3aUMOCBSI3b CTPOCHUS
KHBOTHBIX TKaHEH y MMO3BOHOYHBIX | MBIIICYHOH TKaHU U MHKPOIIpEIapaTsl n QyHKuMi TkaHel. OOBSCHATH 3HAYECHHE
JlaGopaTopHasi 1 0ECIO3BOHOYHBIX BBISIBUTH OTJINYHS B TKaHH B )KH3HHU )KHUBOTHBIX. O600IIATD U
padora Ne 13. JKHBOTHBIX CTPOCHHH TJIAJIKON U CHCTEMAaTH3UPOBATh 3HAHUS 110 TEME, IeNaTh
«3yueHne (comaTnueckue MOIEePEYHO-TI0TI0CATOH BbIBOJIBI. COOMIIOIaTh IpaBmIia paboTHl B
MBIIICYHOH TKAHI HONEPEYHOIIONOCAThIE | MBILICYHON TKaHH. KaOuHeTe, 00paleHus ¢ 1a00paTOPHBIM
Y KOCBIC; CeplIeUHbIe OrmpeienuTh cBOHCTBA 000pyAOBaHHEM.
HOIEPEYHOIIONOCATHIE; | MBILICYHON TKaHH.
TJIaJIKKe).
30 | 30.04 HepBHas TKaHb 3HaueHue HEPBHON CpaBHUTH KIETKH MUKPOCKOII, TOTOBBIE V¢TaHaBIMBaThL B3aMMOCBSA3b CTPOEHUS
CHCTeMBI KaK IJIaBHOii | HCPBHOH TKaHH U MHKpOIIPEIapaTel U QyHKIUil TkaHeil. OOBACHITH 3HAYCHUE
HUHTETPUPYIOLIEH BBIBUTD OTTMHHA. TKaHU B JKM3HHU )KUBOTHBIX. O000IIAaTh 1
CHCTEMBI OPTaHU3MA. ii?giﬁ;?g;;g;onCTBa CHCTEMATH3UPOBATh 3HAHHUS 110 TEME, eIaTh
OneMeHTH HepBHOU P BbIBOJIbI. COOJIIOIATh TIpaBmiIa paboThI B
TKaHH — HEUPOHBI 1 KabuHeTe, oOpalieHus ¢ 1abopaTopHbIM
[JIHAJIBHBIE KIICTKH. 000pyAOBaHHEM.
31 | 07.05 JlaGoparopnas «DnHTennanbHast BBIABIATE OCOGEHHOCTH | MHKPOCKOIL, TOTOBBIC VCTaHaBIMBaTh B3aUMOCBS3b CTPOEHHS
pa6ora Ne 14. TKaHb, «PpIxnas CTPOCHUS B 3aBHCHMOCTH | MUKPOIPEIApaThI 1 pyHKOui TkaHeH. OOBACHATH 3HAUCHHE
«TKaHH )KUBOTHOTO COCIMHUTENbHAS OT BBITIOJTHSIEMOi TKaHH B )KH3HHU XKHUBOTHBIX. O600IIATE U
OpraHu3Ma TKaHb», «Ma30K KpoBH | (QYHKLHH. CHCTEMAaTH3UPOBATh 3HAHUSA 110 TEME, IeNaTh
yesoBekay, «[ maakas BbIBOJIBI. COOJIIOIaTh TIpaBmIia paboTHl B
MBIIIEYHAS TKaHbY, KaOuHeTe, 00palleHus ¢ 1a00paTOPHBIM
«HepBHast TKaHb» 000pyIOBaHHEM.
32 | 14.05 T'ucrorenes u I'ucro- u opranorenes | Auddepennmanus KoMmIiexT BiaKHbIX VCTaHaBIMBATh B3aMMOCBSI3b CTPOCHHUS
OpraHoreHe3 - mporecc obpasopanms | KI€TOK . [lonATHe 0 IIperapaToB XUBOTHBIX OpraHoB U cucteM opraHoB. O000mAaTh u
MO3BOHOYHBIX KOMILIEKCa OCEBBIX 3aPOJIBIIIEBLIX JIMCTKAX. | (AEMOHCTPALHOHHBIi) CHCTEMATH3UPOBATh 3HAHUS 110 TEME, IeNIaTh
KUBOTHBIX. OpTaHoB. BBIBOJIBI.
33 | 14.05 O600maromuii BoIABUTH y ydamuxcss | YMeHHe NPUMEHSTh HoyT6yKk, pabota ¢ CucTeMaTu3upoBaTh 3HAHUS O
CeMHUHAp 3HaHUE (PAKTUYIECKOTO | 3HAHHUE Ha MPAKTHKE, MHKPQ@OTOFPa@?ﬂMH MHOT000pa3nu TKaHeH. PaznuuaTh TkaHU Ha
TxaHb — MartepHana, ypoBeHb TBOPYECKH MOAXOUTh K | |KaHCH paCT,T,HHH 1 pHCYHKax U MHKpoIpemnaparax. JlokazaTb
COBOKYITHOCTb €ro OCMBICIICHUS; peLIeHHsIM y4eOHBIX :g;:;ﬁ;ﬂx' CeTOBRIC B3aHMOCBSI3b - «CTPOCHUE — (QYHKIHS»
KJIETOK, KOPPEKLHs 3HAHHH 3ajad.
BBIMOJTHSFOLINX yYalIuXCsL.
osHy QyHKIHMIO
34 | 21.05 HToroBoe 3aHsATHE. CocraBieHue JemoHcTpanus HoytOyk, obopynoBanue | IIpuHATH yd4acTHe B (peCTHBAJIC BHEYPOUHOIL
3amura npoeKkTa MIPOEKTOB, NpOCKTHOI'O MaTepraia uuQpoBoi maboparopum, IESITENLHOCTH LIKOJILHUKOB. PaGoTaTh B
TIpe3eHTALHiA. 10 pasAe/iaM Kypca. n1aboparoproe IPYIITIE PU 06CYKICHHH PE3yJIbTaTOB.

00opynoBaHue
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