


IHosicuuTenLHAA 3aNIUCKA

PaGouasi nporpamma BHEypouHOUl AesitenbHOCTH sl 11 kimacca «B mupe kinetok u Tkanein» MBOY-
COII Ne2 ropona Apkamaka CapaToBCKoi 00J1acTH pa3paboTaHa Ha OCHOBE HOPMATHUBHBIX IOKYMEHTOB:
1. ®enepanphbiii 3akoH Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanum»

2. OenepalbHBI TOCYJApCTBEHHBIN 00pa30BaTeNbHBIA CTAaHAAPT CPEAHEro o0IIero oOpa3oBaHUS
(ITpuka3z MunucrepctBa npocsemenus Poccuiickoii @enepaunn ot 17.05.2012 1. N 413 B pepakuuu oT
12.08.2022 rona « O6 yTBepkaeHUU (enepallbHOTO rOCYAapCTBEHHOTr0 00pa30BaTEIbHOTO CTaHAapTa
CpenHero odmiero oopa3oBaHusl).

3. OcHoBHOH 00pa3zoBaTeNbHON MPOrpaMMBbl cpearero obmero odpasoanuss MBOY-COLI Ne2 ropoaa
Apxkanaka CapaToBckoi o0mactu, pazpadorantoit B coorBerctBuu ¢ ®I'OC COO u ®OII COO.

4, PabGouas mporpamma 3jeKTUBHOTO Kypca «Kierku u tkanm»: O0yxoB, [I. K. buonorus: kierku u
TKaHW: ydeOHoe Tmocobue s cpeaHero mpodeccuonanbHoro obpaszosanus /1. K. O0yxos,
B. H. KupunenkoBa. — 3-¢ wu3a., mepepabd. m gom. — Mocksa : M3garensctBo HOpaiit, 2018. —
358 c.—  (IIpodeccuonanpbHoe  oOpa3oBanume) u  Merogudyeckoe  mocooue  «Peanmzamus
0o0pa30BaTeNbHBIX MPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJOTHMYECKON HampaBiIeHHOCTEH 10
OMoJIOTHH ¢ UCTIONb30BaHNeM 00opynoBanus neHTpa «Touka pocta» - Mocksa 2021 -194c.

Pabouass mporpamma yd4eOHOTO Kypca BHEYPOYHOH MACITENLHOCTH «B MHpe KIETOK W TKaHEH»
peasinzyercss meparorom ¢ yudéroMm paboueil mporpammbl  BocnutaHus MBOY-COILI Ne 2 ropopa
Apkanaka CapaToBCKO# 00J1aCTH.

Kypc cooTBeTcTBYET OCHOBHBIM IOJIOKEHHSIM KOHIICTIIIMU TPENoAaBaHus OMOJIOTUH Ha MPOGUIBHOM
ypoBHE cpeaHero (moiHoro) odmiero odpazoBanus. [locoOue mpegnasHaueHno s ywamuxcs 10-11
KJIAaCCOB 00IIe00pa3oBaTeNbHBIX YUPEKIACHUH, MOXKET OBITh HCIOJIB30BAHO JJISi CaMOCTOSTEIbHOU
pabotsl o Temam "Knerka", "Tkanu", a Takke npu MOAroToBke K caade EI'D u mocTymiaeHUo B By3bl
OMOJIOTHYECKOT0 ¥ METUIIMHCKOTO TPOodUIIeH.

IIporpamMHo-MeTOANYeCKOe 00eceueHHe MPOrPaMMbl:

Pabowas mporpamma pa3paboTaHa Ha OCHOBE WPUMEPHOW MPOrpaMMBbl ISl CPEJAHUX KIIACCOB
o01eo0pazoBaTesbHOTO yupexaeHus, aBTopoB OOyxos, [I. K. buonorus: xineTku u TkaHu: ydeOHOE
nocobue as cpemarero npogeccuoHansHoro odpasosanus / 1. K. O6yxos, B. H. Kupunenkosa. — 3-e
u3., nepepab. u gorm. — Mocksa : UsgarensctBo Opaiit, 2018. — 358 ¢c. — ([IpodeccronansHoe
obpa3zoBanue) u Metoauueckoro nocodusi «Peanmzanus oOpa3zoBaTelabHBIX HNPOTpaMM €CTECTBEHHO-
Hay4yHOH ¥ TEXHOJIOTMYECKOM HampaBiIeHHOCTEH MO OHOJOrMHM C HCIOJIb30BAaHUEM O0OPYIOBaHMS
nenTpa «Touka pocta» - Mocksa 2021 -194c.

Ctpykrypa pabdoyeii nporpaMMbl BHEYPOUHOH AesTe1bHOCTH «B Mupe kierok u Tkanei» aias 11-
0ro KJjacca BKJIKO4aeT 3 pa3jesa:

1.Pe3ynbTarhl OCBOEHUS Kypca BHEYPOUHOU JeATEIbHOCTH

2.ConeprkaHue Kypca BHEYPOUHOU JEATEIBHOCTH ¢ yKa3aHueM (GopM OpraHU3aIlii U BUJOB
JEATEIIbHOCTH

3. TemaTuyeckoe MiIaHUPOBAHUE

OnHa u3 ocHOBHbIX uaed denepalbHOro rocyAapCTBEHHOIO CTaHJapTa CpPEAHEro oOIiero
obpazoBanus (PI'OC COO) cocTout B 00y4eHUH HIKOJIBHUKOB HAYYHBIM METOJIaM MO3HAHUS.
B cootBerctBuu ¢ TpeboBanussMu @I'OC COO yuutenp JOMKEH CTPOUTH CBOIO paboTy Tak, YTOOBI
IIKOJIBHUKHM OBJAJIENId  «yMEHUAMH (OpPMYyIHUpPOBaTh THUIIOTE3bl, KOHCTPYHPOBAaTh, MPOBOJMUTH

JKCIIEPUMEHTHI, OIIEHUBATH MOJyYEHHbIE PE3YIbTaThl U aHAIU3UPOBaTh UX». OOpa3zoBarenbHas cpena,



co3aBaemasi IIeHTpoM «Touka pocTa, HO3BOJIIET CTPOUTH YU4€OHBIH MpoIecC TAKMM 00pa3oM, YTOOBI
3HaHUS MPUOOPETATUCH YUALTUMHUCS B IPOIECCE aKTUBHOM IMO3HABATENBHOM 1€ATEIbHOCTH.

B ecrecTBeHHBIX Haykax BCE€ TEOPETHMYECKHE 3HAHUA SBIAIOTCS pE3yJbTaTOM aHalu3a M
00001IeHNs IKCIEPUMEHTANIBHBIX JaHHBIX. Vcnonb3oBanue obopynoBanus neHTpa «Touka pocra»
M03BOJIIET OOYUUTH IIKOJLHUKOB BBIBIATH YUEOHYIO MpoOieMy, pa3pemaTs €, BBIABUTask THIIOTE3bI
U TIPOBEPss X SKCIIEPUMEHTAIBHO. YUEHUK IMOJIy4aeT HOBBIC 3HAHMS, MPUOOPETAET HOBBIE YMEHHUSI.
Pemenne npo6nemMHON yuyeOHON 3KCIIEPUMEHTAIbHON 3a/ladl CTAHOBUTCS MEPBHIM IIArOM Ha MYTH K
IIOJJINHHO HayYHOMY HCCIIEJOBAHUIO.

Peasm3anus cBA3M C YPOUHOH JAeATEJBHOCTBIO: COJEPKAaHUE MPOTPAMMBbI BEICTPOCHO Ha MPHHIIMIIC
MEXIMPEIMETHON HMHTETPAMA W TIO3BOJSET OOYYAONIMMCS PACIIMPUTHh KPYro3op IO MpeaMeram
€CTECTBEHHO - HAYYHOTO ITUKJIA (XHUMUsI, OMOJIOTHS).

Oco0eHHOCTH 1aHHON padoyeii MPOrpaMMbl 10 KYPCY BHEYPOUYHOIi 1eATeJIbHOCTH, peaju3yemMble
MOXO0/bI.

[IporpamMma mocTpoeHa ¢ y4€TOM JIOTUKH MPEEMCTBEHHOCTH OCHOBHOTO OOIIETO0 M CPETHEro
obmero o0pa3oBaHMs, NPONOJIKCHUS (OPMHPOBAHUS Y IIKOJBHUKOB YHHBEPCAIBHBIX Y4EOHBIX
neiicteuil. Jlannas pabodasi mporpamMma Y4MTHIBA€T COBPEMEHHBIE JUJIAKTHKO-TICUXOJOTHYECKHE
TEHJCHIIMK, CBS3aHHBIC C BApUATHBHBIM  pPa3BUBAIONIUM  00pa3oBaHUEM U  TPEeOOBAHHUSIMH
OI'OC. IIporpamma ompenensieT 1eld, IUIAHUPYEMble pe3yJbTaThl, COJEpPKAaHHUE W OPTraHHU3aIUIo
nporuecca GOpMUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX ACHCTBHIA Yepe3 MPOCKTHYIO IS TeNbHOCTD.

PaGouas mporpamma JeTanu3upyeT U PacKpbIBaeT COJAEpKaHUE CTaHIapTa, OMpeneiseT OOIIyro

CTpaTeruio OOy4YeHHs, BOCIUTAHMS, U Pa3BUTHs y4YalIUXCS CPEICTBAMU B COOTBETCTBHM C IICNISIMU,
KOTOpBIE OMpeJeNeHbl cTanaapToM. Pabovas mporpamma HampaBieHa Ha (GOPMUPOBAHUE JTHUYHOCTHBIX,
METaNpeIMETHBIX PE3YJIbTAaTOB, PEATM3ALUI0 CUCTEMHO - AESITEIbHOCTHOTO IMOJAX0/a B OpraHHU3allH
o0pa30BaTenbHOro npoiiecca kak orpaxxkeHus Tpedosanuii @I'OC.
[Ipobnema opraHu3anuu BHEYPOUHOU NeATENbHOCTH B coOoTBeTCTBUU ¢ DPI'OC BTOpOro moKoJeHUs
CTAaHOBUTCS OJJHUM M3 KIJIFOUEBBIX BOIPOCOB COBPEMEHHOI0 00pa3oBaHus. BHeypouHas esaTenbHOCTh B
COOTBETCTBUHM ¢ TpeOoBaHusMU CTaHAapTa OpraHU3yeTcs IO OCHOBHBIM HAINpPaBICHUSM pPa3BUTHS
JUYHOCTH:  CIOPTHBHO-O3JOPOBHUTEIBHOE,  OOIICHMHTEIUIEKTYalbHOE,  COLMAIbHOE,  JYXOBHO-
HPaBCTBEHOE, OOLIEKYIbTYPHOE.

Jloka3zaHo, 94TO HHTEIIEKTYaIbHOE PA3BUTHE — HEMPEPHIBHBIN MTPOIIECC, COBEPIIAIONMINNCS B YUCHUH,
TpyAC, Urpax, KU3HCHHBIX CUTyallUdX, U 4YTO OHO HanOoJiee HHTEHCUBHO MMPOUCXOJUT B XO0O€
aKTHBHOTO YCBOCHUS U TBOPYECKOTO MPUMEHCHUS 3HAHUH, T.€. B aKTaX, KOTOPBIE COJAEPIKAT OCOOCHHO
LHCHHBIC OoNI€palu JId pa3BUTUA NMHTCIIJICKTA.
JlaHHBIN Kypc HMMeEeT MpHUKIagHOe U 001eodpa3oBaTelbHOE 3HAYEHUE, CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINUICHHS, CTUMYIUPYET OOYYalOIIMUXCS K CaMOCTOATEIHbHOMY TMPUMEHEHHIO W
MOTIOTHEHUIO CBOWX 3HAHWM dYepe3 CoJeplKaHHe Kypca, CTHUMYIHPYET CaMOCTOSITENBHOCTh H
CIIOCOOHOCTh K caMopeanu3aiuu. B pe3ynbrate y y4eHHKOB (OpPMUPYETCS YCTOWYHMBBIA HHTEpEC K
pelieHro MpoOJIeMHBIX 3aJad, COBEPIICHCTBYIOTCS YMEHHsI NPUMEHSTh MOTyYeHHBbIE 3HAHUSA B
MOBCEHEBHOU AEATEIBHOCTH, 3a IPEAEIaMH IIKOJIbI. A 3TO Ha CETOJHSAIIHUN J€Hb OYE€Hb aKTyaJIbHO B
CBSI3U C OCYIIECTBIICHUEM JIETEITLHOCTHOTO TI0JIX0/1a K TIPOIIECCy O0yUCHHS.

Ocobennocmu 603pacmuoil zpynnsl 0emeil, KOMopovimM adpecosana nPoZPamma:



Hacrosimas paGouyasi nporpamma Oyaer peanu3oBana B 11 kiacce.

B 11 o6meo6pa3zoBatensHoM kiacce MBOY-COILL Ne2 ropona Apkanaka CapaToBckoii 001acTi
OyayT oOydaThCst 7 4enoBeK. Y POBEHb MOATOTOBIEHHOCTH YYaIIMXCs KJIacca K OCBOSHHIO CO/IEPIKAaHUS
Kypca cocrasisger 100%.

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

Cpok peanusanuu nporpammsbl: /200, 2023-2024 yuebnwiii 200.

Jannas nmporpamma agpecoBana ydamumcs 11 kacca, Uit KOTOpbIX Hauboiee MprueMIIeMbl
KOMOMHUpPOBaHHbIE 3aHATHS. C yUeTOM JaHHBIX O pacIpeIeICHUN YCBOCHUS MHPOPMALIUHU YUaIIUMUCS
HAa 3aHSATUHU, MOXHO BBIIEIUTH CIEAYIOLINE OCHOBHBIE 3TAIIbI:

1. OpraHu3alMOHHBIA MOMEHT;

2. AKTHBHU3aIUS MBIIJICHUS U aKTyalu3alus paHHEee U3yYeHHOTO MaTepuana;

3. TloxgsexeHnue UTOroOB 3aHATHS.

Oosicudaemutit pezynomam uzyuenusn Kypca «B Mupe kieTok W TKaHei» B 11 kiiacce HampaBiieH Ha
peanu3anuio JAESTEIIbHOCTHOTO, MPAKTUKO U JIMYHOCTHO OPHUEHTHUPOBAHHOIO MOAXOIOB: OBJIAJICHUE
YUaLIUMHUCS MUHTEJUIEKTYaJIbHON M MPAKTUYECKON JEATEIbHOCTH, MMO3BOJSIOIIMMU OPUEHTUPOBATHCS B
OKpY>KaloIlleM MUpE, MOArOTOBUTHCS K caaye EI'D.

Ilpuopumemmnvie ghopmvl u Memoowvl pabomoi ¢ OOyuaOWUMUCA:
Buabl BHEYPOUHOIi 1eATeIbHOCTH:
6 00pazoeamenvHom npoyecce:.

[To3HaBarenbHast JESATENbHOCTD; MPOCMOTP BUACO(PUIBMOB; IMOMCKOBO- MCCIeI0BaTeNbcKas padboTa;
cocTaBlieHHe, 0OpMIIEHHE M 3alllMTa MpPE3eHTalMi, JOKJIaJ0B; ydyacTHE B KOHKYpCax IpPOEKTHBIX U
HCCIIe1I0BAaTEIbCKUX PA0OT.

6 6ocnumamenbHOM npoyecce:

[IpoGneMHO- IIEHHOCTHOE OOIleHHE; TOCYTOBO — pa3BJeKaTelIbHas JEATeIbHOCTh, XYAOXKECTBEHHOE
TBOPUYECTBO, COLIMAILHOE TBOPUECTBO.

Peasm3zanusi BHeypOUHOIi 1esITeIbHOCTH OCYIIECTBJISICTCS:

W3ydyeHne HayyHOW M HAy4YHO — IOMYJISIPHOM JIMTEpaTyphl MO ONPEAECICHHBIM TEMaM, COCTABICHHE
pedepaToB; IpynnoBble WIM HCCIEAOBAaTENbCKUE DPA0OOTHI; ydacTHEe B OJMMIIMAAAX M KOHKYpCax;
OpraHu3alys U NpoBeIeHUE MTPEIMETHBIX HeJleNb; B3aUMOJIEHCTBHE C POJUTEIHCKON 00IIECTBEHHOCTBIO.

[IporpaMmMa mpenycMaTpuBaeT NMPOBEACHUE BHEKIIACCHBIX 3aHATHH, paOOThl AeTel B Ipymmax, mnapax,
WMHAMBUyallbHas paboTa, paboTa ¢ MpUBJIEUEHUEM poauTenel. 3aHsaTus npoBoasatcs I paz 6 nedenio B
naboparopun neHTpa «Touka pocTa», HCIONB3YEMOIO I pealnu3aluu 00pa3oBaTeNbHBIX IPOrpaMM B
paMKax mpenojaBaHus OMOJIOTHH.

OCHOBHBIE BHJIBI KOHTPOJII OCYLIECTBIISIFOTCS B YCTHOW, NMHCBMEHHOH, TECTOBOM, MPaKTHYECKOU

¢dbopMax U B ux coyetaHuu. K HUM OTHOCSTCS: MHAUBUIYaIbHBIN, TPYNIIOBONM U (PPOHTANBHBIN ONpPOC C
HCIOJIb30BAaHUEM KOHTPOJIbHBIX BOMPOCOB U 3aJaHHil, colepkaumxcsi B y4eOHO-METOIUYECKUX
MOCOOMAX M JUAAKTHUUECKHUX MaTepuajax, TUJaKTHYeCKHe TeCThl, TBOPUECKUE U MPaKTUYECKue paboThl,
HCCTIE0BAHMS, COOOIICHMS, TIPOSKTHI.

C uenplo moanepXKaHUs WM CTUMYJIUPOBaHMS Y4€OHOH MOTHBAIMM IIKOJBHHKOB, MOOIIPEHUS HX
aKTUBHOCTH M CaMOCTOSITEJIbHOCTH, PAaCIIUPEHUS BO3MOXKHOCTEH 0OydeHHUs U caMOOOy4YeHHs, a TaKxKe
Pa3BUTHS HaBBIKOB PEe(ICKCUBHON M OLICHOUHOW JEATENIEHOCTH. DTO COOpaHHe Pa3IMYHbIX TBOPUECKUX,
MIPOEKTHBIX, UCCIIEAOBATENBCKUX pabOT YUEHUKa, a TaKKe ONMHUCAaHHE OCHOBHBIX ()OpM U HarpaBlICHHI
TBOPUYECKOH aKTUBHOCTHU: y4acCTHE B UCCIIEAOBAHUAX, KOHKYpCaX, KOHPEPEHLIUSAX.

OcHoBHbBIE METOABbI U TEXHOJIOI'NH.



1. Cnosecrvie memoowvt obyuenusn:. nexuus, oObICHEHUE, TUANOT (IUAJIOT MEAarora ¢ y4alluMHCH,
JUAJIOT YYAIIUXCS APYT C APYTrOM ), KOHCYIbTAIIHSL.

2. Memoobl npakmuueckoii padomwl: COCTAaBIICHUE NOKJa/aa; HamucaHue pedepara; MUCbMEHHBIC
OTBETHI Ha BOMPOCHI, rpaduyeckue paboThl (COCTaBICHUE TAOJIHUIl, CXEM, JAuarpamm, rpadukos,
YepTekei; COCTaBICHHE CTPYKTYPHO — JIOTHYECKUX CXEM, 3alIOJHEHHE MATPHIL).

3. Memoo nabawdenusn: 3anuch HaOJIOACHNN, BEICHUE THEBHUKA HAOI0OICHU A, 3apUCOBKA, PUCYHKH,
MIPOBEJICHUE 3aMEPOB (TeMIlepaTypbl BO31yXa, BIAXKHOCTHU U JP.)

4. Hccneooeamenvckue memoowvl: Na0OPATOPHBIE U DKCIEPUMEHTAIbHBIC 3aHATHS: IMOCTAaHOBKA
OTBITOB, TPOBEJCHHE W 00paboTKa UX pe3yabTaToB; paboTa ¢ mpudOpamu, NpernapaTamu,
TEXHUYECKUMHU yCTPOUCTBAMU; SKCIICPUMEHTEI.

5. Memoo npoonemnozo odyuenusn: npobiemHoe u3noNHCeHUue Mamepuaild: aHaIu3 UCTOPUN U3YICHUS
po0OJIeMbl, BBIJCIEHUE MPOTUBOPEUYH JaHHOW MpOOJIeMbl; yKa3aHHUs Ha OMIMOKH, 3a07yXIEeHUS,
HAXOJKU, OTKPBITHSL.
aspucmuyeckas beceda. TOCTAaHOBKA MPOOJIEMHBIX BOIPOCOB, OOBSCHEHHWE OCHOBHBIX MOHATHUH,
orpezeNeHu, TEePMUHOB.
co30anue npooOIeMHbIX cumyayuill: TTOCTAaHOBKA MPOOJIEMHOrO BOIpoca (3alaHus, JEMOHCTPAIIHS
OIIBITa, WCIOJ30BAHUE HATIISTHOCTH ),

CamMocmosmenvbHas NOCMAHOBKA, (DOPMYIUPOBKA U peuleHue NpobreMbl YYauwumMucsa: TOUCK W
0TOOp apryMeHTOB, (PAKTOB, TOKA3aTEIIbCTB;
CAMOCMOSIMENbHYIL NOUCK OMEema y4auumucs Ha TOCTAaBIEHHYIO MPOOJIeMy; MOHCK OTBETOB C
UCIOJIb30BaHUEM «OTIOP» (OTIOPHBIX TAOJIHUIL, AITOPUTMOB).

6. Memoowvl npozpammupoeannozo odyuenus:
% OOBSICHEGHHE KJIFOYEBBIX BOMPOCOB MPOTPaMMbl OOYYCHHS, OCTAJIBHON Marepuan ydJarruecs

M3Y4aroT CaMOCTOATEIBHO,

% CaMOCTOSITEIILHOC N3YUCHHE ONPE/ICIICHHOM YacTH yueOHOrO MaTepuaa:

a) BBIOOP MEXy MTPaBUIIbHBIM U HETIPAaBUIIBHBIM OTBETOM (JIMHEHHOE MPOTrpaMMHpPOBAHUE);

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

7. Ilpoexmno— Koncmpykmopckue memoowl: pa3padoTKa MPOEKTOB, MPOrPaMM, MMOCTPOCHHUE TUIIOTE3,

MOJIETUPOBAaHUE CUTYallud, CO3JaHME HOBBIX CIIOCOOOB pEIIEHUs 3a/ladd, CO3JaHuEe MOJIeTel,
KOHCTPYKILHUH, CO3/1aHNEe TBOPUYECKUX PaboOT.

8.Memoo wucpel: nuAaKTHYECKHE, pPa3BUBAIOILINE, IMO3HABATENbHBIC, IMOJABMKHBIE W JAp., UIPHI Ha
pa3BUTHE BHHMAHHUS, MaMATH, TJIa30Mepa, BOOOpa)xKeHHs, Urpa — KOHKYpC, UTpa — IMyTElIeCTBUE,
poJieBasi urpa, J1e10Bas urpa.

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

10. Ilcuxonocuueckue u coyuanucmuyecKkue memoovl u HNPUEMBL: aHKemuposanue: pazpadbOTKa,

MIPOBEJIEHUE M aHAINU3 aHKETbl; UHmMepsviouposaHue (KOMIBIOTEPHBIM OMPOC);  nCuUxorocuyecKue

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

JieNioBasi UTpa, 00CykIeHue COOOIIEeHUH, T0KIaI0B, pedepaToB, CO3aHNE TBOPUYECKUX PadOT.

MeToabl KOHTPOJIA: OOKJIad, 3alluTa UCCICA0BATCIbCKUX pa60T, BBICTYIIJICHHUC, MI/IHI/I-KOH(bepCHI_II/IH,
HAYYHO-HCCJIICIOBATCIIbCKAsA KOH(bepeHHI/Iﬂ, Y4aCTHE B KOHKYpCax UCCIICIOBATCIIbCKUX pa60T.

[Ipn mnpoBeneHnu 3aHATUNH BHEYPOUHOW JESATENBHOCTH OYyAyT HCHOJB30BATHCA TEXHOJIOTHUHU:
TEXHOJIOTUSI MPOOJIEMHO-ANATIOTOBOr0  00y4eHwus, rpynmnoBble TexHojoruu, WKT-texnonoruu,
TEXHOJIOTUS] CUCTEMHO-JIESITEIbHOCTHOTO O0Y4Y€HHUs, THTEPAKTUBHBIE (POPMBI O0OYUECHHS.

TexHOJI0rHN, METOTUKH:



ypoBHEBas Au(epeHIraIus;
NPOEKTHAs JICATEIILHOCTD;
npobiaemMHoe oOyueHue;

7 X/ X/ X/
L X X X R X4

Mozaciaupyromas JeATCIbHOCTD,
IIOHCKOBas JCATCIIbHOCTD,
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3z[opOBbec6eperanmHe TCXHOJIOTHH,

IIpeasiaraemblii NOPANAOK 1eiCTBUM:
< 3HAKOMCTBO KJIacca C TEMOM.
< BsIi0op moarem (obacTeit 3HAHUN).
< COop unpopmanuu.
< BBbIOOp MPOEKTOB.
< Pabora Hax mpoekTamu.
< IIpe3eHTanus MpOEKTOB.

OaHUMM U3 OCHOBHBIX IYTE€W IMOBBINIEHUS MOTHBAaUMU U pa3BuTUd YY]] B OCHOBHOW WIKOJIE
SBIICTCS BKJIIOYCHHE OOYyYalolUXcsi B Y4eOHO-HCCIEAOBATENbCKYI0 U TPOEKTHYIO JESTENbHOCTD,
MpelyCMaTPUBAIOIIYIO TTOCTAHOBKY MPAKTUYECKU 3HAYUMBIX IIeJIel U 3a71a4 y4eOHO-HCCIIeI0BaTEIbCKOM
U TPOEKTHOM [EeATENbHOCTH, aHalW3 AaKTyaJbHOCTU HCCIEIOBaHMs; BBIOOp CpPEICTB M METOJOB,
COBMECTHOE IIJIAHUPOBAHUE JCATEIHLHOCTH YUUTEIEM U O0YHaArOIIUMUCS, POBEJCHUE MPOEKTHHIX PaboT
WJIM KCCIICIOBaHUs; 0(OPMIICHHE PE3YJIbTATOB padOT B COOTBETCTBHUHU C 3aMBICIIOM TPOCSKTA WIIH HETSIMHU
WCCIICIOBAHUS;, MPEACTABICHUE  PE3yJbTaTOB B  COOTBETCTBYIOLIEM  HCIOJIb30BAHUIO  BUJE;
I[EJICHANIPABICHHOE O0y4YeHHE OOYYArOIIMXCSl TPYIIIOBEIM METOoAaM paboThl (TIPeXk e BCEro, B MaJIbIX
rpynmnax); (OPMHUPOBAaHHE VY YYCHHKOB CIIOCOOHOCTH BHJIETh TIEPCIEKTHBY CBOETO Y4eOHOTO
MPOJABUKECHUS.

(DOPMbl no0BedeHUs UM 0208 peanuzauuu npozpammaol:
HTorosoe 3aHsTHE: 3alIuTa yYdaluMHUcCsd IrpynrnroBOro nmpoceKTa 1o U3y4C€HHBIM BOIIPOCaM Kypca.

PaGouas nmporpamma moauduuupoBaHa, cocTaBieHa Ha ocHOBe nporpammbel  O6yxosa JI. K. buomnorus:
KJIETKM W TKaHU: ydyeOHoe mocobue sl cpeAaHero mnpodeccuoHanbHoro ooOpazoBanus 2018 r., u
Metoauueckoro mnocobusi «Peanusanust o0Opa3oBaTeIbHBIX MPOrpaMM €CTECTBEHHO-HAyyHOU U
TEXHOJIOTUYECKON HaIpaBJIEHHOCTEN MO OMOJIOTMM C HCIOJIb30BaHHEM 00opyaoBaHus LeHTpa «Touka
pocTay.

Konuuecmeo npakmu4eckKux u meopemuvdecKux 3anamuit.

KomuuectBo Teopernueckux 3anatuii-20 yacos (59 % ot 0011ero KoJuuecTBa 4acon),
KOJIMYECTBO MPAKTHUECKUX 3aHATHIi-14 dacoB (41 % oT 00I1ero KoJmM4ecTBa 4acoB)

Cpoxk peanuzaunuu nporpammsi -1 roa (2023-2024 yye6ublii roax)



1. Pe3yabTaThl 0CBOEHHS KYpca BHEYPOUHOIi 1esITeJIbHOCTH
[IporpaMmma Kypca TpeqHa3HavYeHa A OOydYaroIIuXcs B CPEAHEH MIKOJIEe, WHTEPECYIOIIUXCS
HCCIIEIOBATEIbCKOM J1eATENbHOCTRIO, U HAllpaBlieHa Ha (popMUpOBaHUE y y4YaIIMXCS YMEHHS OCTABUTh
I[eb ¥ OPraHU30BaTh €€ JOCTHIKCHHE, a TaK)KE KpPEaTMBHBIX KaueCTB — TMOKOCTh yMa, TEPIHMOCTh K
MIPOTUBOPEUUSAM, KDUTHUHOCTh, HATMYHE CBOETO MHEHHUS, KOMMYHUKATUBHBIX KAYECTB.

[Ipn m3ydyenun Kypca ydamuecsi OyayT BOBJICYEHBI B IPOIECC MO3HAHUS KUBOM MPHUPOABI, Y3HAIOT O
MIPUYUHHO-CJICICTBEHHBIX CBS35X B CTPOCHUU M (PYHKIMSIX KJIETOK, M TKAHEH, HAy4aTcsl CAMOCTOSATEIBHO
TOTOBUTh MHKpOIIpEnapaThl pa3IWYHBIX TKaHEH W paccMaTpuBaThb WX B MHKPOCKON, Haydarcs
BBICKA3bIBATh CBOU MBICIIU U OTCTaUBaTh UX.

[IporpamMoit IpexyCMOTPEHO COYETAaHHUE PA3IMYHBIX (OpM pabOTHI, HANIPABICHHBIX HA JOTOJHEHUE U
yriayOsieHre OMOJIOr0-3KOJIOTHYEeCKUX 3HAHUN C OMOPON Ha MPAKTHUYECKYIO ACSITEILHOCTh U PEIICHUEM
3alaHuil 11 moAroToBKH K EI'D. DTo mo3BosMT 00ydyaromumcsi, ¢ OJTHOH CTOPOHBI, pacIIuPUTh CBOU
3HAHUS O MUPE KUBOU MPHUPOJBI, C IPYroid — MPOJEMOHCTPUPOBATH CBOM YMEHUSI M HABBIKK B 00JIaCTH
Oouostoruu Jiy1st MPo(heCCHOHATLHOTO BRIOOPA €CTECTBEHHO-HAYYHOTO MTPOPUIHFHOTO HAPABJICHHS.

Ileyb, 32/1a4YU M IPUHIMILI TPOTrPAMMBbI

Ilen»: MO3HAKOMHUTH yYallluXcs ¢ MHOrooOpa3ueM Mupa >KMBOM HPUPOAbI, BBIABUTH Hauboiee
CIOCOOHBIX K TBOPYECTBY Y4YaIIUXCA H Pa3BUTh y HHX [I03HABaTEJIbHbIE HMHTEPECOB,
MHTEJUIEKTyaJIbHbIE, TBOPYECKHE U KOMMYHUKATUBHBIE CIIOCOOHOCTH.
3aoauu npozpammot.

OOpa3zoBarteabHbIC

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

e (Cnoco6cTBOBATh NOMYJNSIPU3ALNHN Y YUALUXCSI OMOJOTHYECKUX 3HAHUM.

e  3HAKOMHUTH C OMOIIOTHUYECKUMH CIICIIUATIEHOCTSIMH.

PassuBaromme

e PasBuTHe HaBBIKOB C MUKPOCKOIIOM, OHOJIOTHYECKUMH O0BEKTaAMHU.

e Pa3BuTue HaBBIKOB OOIIEHUE U KOMMYHHUKAIUH.

e Pas3BuTue TBOpUECKHX CIOCOOHOCTEH peOeHKa.

e  @opMHpOBaHHE ITPUEMOB, YMEHHI M HABBIKOB 110 OPTaHU3ALMU TOMCKOBOM U MCCIIEI0OBATEIbCKON
NeSITEIbHOCTH, CAMOCTOSITENIbHOM M03HABATEIbHON J€SITEIbHOCTH, TPOBEJCHUS OTIBITOB.

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 MCKIIOYCHHS yJalluXcs,
ormopa Ha CaMOJEATEIbHOCTh M HMHHUIIMATUBY, BBIABICHHE W PA3BUTHE WHIMBHUIYAIbHBIX KayecCTB
JIMYHOCTH; OOIIIECTBEHHO IM0JIE3HAsI HAIIPABJICHOCTh C YUaCTUEM POJIUTENCH.
Axmyanvrnocmp
AKTyalbHOCTh HPOTpaMMBbl Kypca OOYCJIOBI€HAa TE€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
buonoruss — yueOHas AMCUMIUIMHA, pa3BUBAIOLIasi yMEHMsI HAOIOOaTh, MBICIUTb, BUIETH
HKCHEPUMEHTAIbHYIO CTOPOHY NPEIMETOB U SIBIICHUI, JieaTh BHIBOIbI, 0000IIEHHSI.



Cucmemnocmo
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 Hacrosell mporpamMmbl IMOJIOKEHBI MEAArOrMYecKue M AUJAKTUYECKUE NPUHLIMIIBI
pa3BUBAIOIIETO O0pa30BaHMSA, HAINPABICHHbIE Ha (OPMUpPOBaHHE (YHKIMOHAIBHO I'PAaMOTHOU
JUYHOCTH, T.€. YEJIOBEKa, KOTOPBIH CMOYKET AaKTUBHO IIOJb30BATHCS CBOMMM 3HAHUSIMH,
MIOCTOSIHHO YYHUTBCS M OCBAaWBaTh HOBBIE 3HAHHS BCIO XXH3Hb, YTO COOTBETCTBYET OCHOBHBIM
IPUHLUIIAM TOCyAapcTBeHHOHN nmonutuku PP B oOnactu oOpa3zoBaHMsA M COLMAIBHOMY 3aKazy
YYaCTHHUKOB 00pazoBaTeIbHOIO MpoLecca:

e a) JMYHOCTHO-OPUEHTHPOBAHHBIC NPUHLUMIILI (HIPUHLIMII AJANTUBHOCTH, IPUHLMII PA3BUTHA,
MIPUHIIMIT TICUXO0JIOTHIEeCKONH KOMGOPTHOCTH);

e 0) KyJIbTYpPHO OPUEHTHPOBAHHbIE NMPUHLMIIBI (IPUHUUI 00pa3a MUpA, MPUHIMII LEIOCTHOCTH
coziepkanusi 00pa3oBaHUs, MPUHIMII CUCTEMAaTHYHOCTH, MPUHIMII CMBICIOBOTO OTHOLICHHS K
MUY, IPUHLIUI OPUEHTUPOBOYHOM (PYHKIIMM 3HAHUH, IPUHIUI OBJIAZICHUS KYJIbTYpOH);

e B) JICATEIILHOCTHO OPUEHTHPOBAHHBIC NPUHIMIBI (IPUHLIUI O0YYEHUS AEATEIbHOCTH, TPUHIIMIT
YIIPaBJIIEMOT0 Mepexoa OT ACATENbHOCTH B y4eOHOW CUTyallud K AEATENIbHOCTU B JKU3HEHHOMN
CUTyallud, OT COBMECTHOM y4eOHO-TIO3HABATEIbHOM JEATEIbHOCTH K CaMOCTOSITEIbHOU
NesTeIbHOCTH YYCHHUKA, KPEaTUBHBIA PUHIIMII).

[IpakTuueckue 3aHATUA - O3Ta YacTb Kypca MPEAINoiaraeT IIMPOKOE  MCIOJb30BaHUE
WUTIOCTPATUBHOTO MaTepuana (cxemsl, pororpaduu, TabIUIbI), a TAKKE U3y4EHUE MUKPOCKOIMHYECKUX
MpenapaToB KJIETOK U TKaHeu. Vcronp3oBaHue coBpeMeHHOTo oOopyaoBaHus meHTpa «Touka pocray
MO3BOJISIET KAa4eCTBEHHO W3MEHHUTh Tporecc oOyueHuss Ouonoruu. IlosBasieTcss BO3MOXKHOCTh
KOJIMYECTBEHHBIX HAOIFO/ICHUI U OIIBITOB JIJIS TTOJTYYCHHUS TOCTOBEPHON MH(OPMALIUU O OMOIOTHICSCKUX
mpoueccax U oObekrax. Ha ocHOBe TMONyYEHHBIX OSKCIEPUMEHTAIBHBIX JaHHBIX OO0y4aeMble
CaMOCTOSITENILHO  JCNIAIOT BBIBOJBI, OO0OOIIAIOT pPE3yJIbTaThl, BBIABISIOT 3aKOHOMEPHOCTH, YTO
CHOCOOCTBYET TMOBBIICHUIO MOTHBAlMM  OOyuYeHHUs MIKOJIBHUKOB.  [IpodunbHBIA  KOMILIEKT
obopynoBanuss  obecmeunBaeT  d(PPEKTHBHOE  OCTHKEHUE  OOpa30BaTENbHBIX  PE3YyIbTAaTOB
00y4aroIUMUCs Mo IporpaMMaM eCTECTBEHHO-HAYYHOW HaNpaBlIeHHOCTH, BO3MOKHOCTh YTIyOIEHHOTO
M3y4YeHUs OTACIbHBIX MPEIMETOB, B TOM YHUCIe A1 (popMUpOBaHUST N300pETATENHCKOTO, KPEATUBHOTO,
KPUTHUYECKOTO MBIIIJICHUS, Pa3BUTHS (PYHKIIMOHAIBHONH TPAMOTHOCTH Y OOy4YarolIUXCsi, B TOM YHCIIE
€CTECTBEHHO-HAYYHON W MATeMaTHYE€CKON. DKCIEPUMEHT SIBJIIETCS UCTOUHUKOM 3HAHMM M KPUTEPHEM
WX HUCTUHHOCTH B Hayke. KoHiemnuus coBpeMeHHOro oOpa3oBaHHS MOAPA3yMEBAET, YTO B Y4eOHOM
SKCIEPUMEHTE BEAYIIYIO POJb JOJDKEH 3aHATh CaMOCTOSATENbHBIA HCCIEAOBATEIbCKUNA YYCHUYECKUN
skcriepuMeHT. COBpPEMEHHBIE OKCIIEPUMEHTANbHBIE HCCIEIOBAaHMUS MO OHONOTUU YXKE TPYIAHO
MPEACTaBUTh 0€3 MCIOIB30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO U IU(POBBIX U3MEPUTEILHBIX MPUOOPOB.
B ®enepanbHoMm rocyaapctBeHHOM oOpazoBaTenbHOM cranaapte (PI'OC) mpomucaHo, 4TO OJHUM W3
YHUBEPCAIBHBIX YUEOHBIX JEUCTBUHN, TPHOOPETAEMBIX YUALTUMHUCS, TOJDKHO CTaTh YMEHHUE «IIPOBEICHUS
OMBITOB, MPOCTBIX JKCIEPUMEHTAIbHBIX HCCIEAOBAaHUM, NPSIMBIX W KOCBEHHBIX HW3MEPEHHH C
WCIIOI30BAaHUEM QHAJIOTOBBIX U MU(PPOBBIX W3MEPUTEIBHBIX MPHOOPOB». DKCIEPUMEHT MO OWOJIOTHH,
MIPOBOAMMBINA Ha TPAAMIIMOHHOM 000PYAOBaHUU, O€3 MPUMEHEHUS MUPPOBBIX JTa00OpaTOPUil, HE MOXKET
MTO3BOJIUTH B MOJTHOW MEPE PEIIUTh BCE 3a7a491 B COBPEMEHHOM IITKOJIE. DTO CBSI3aHO C PSAIOM MPHUUNH:

® TPAIUITMOHHOE ITKOJIBHOE 000PYIOBAaHUE M3-3a OTPAHWYCHUS TEXHUYCCKHX BO3MOKHOCTEH HE
IIO3BOJISICT HpOBOI[I/ITI) MHOTI'U€ KOJIMYECTBCHHBIC UCCIICAOBAHHUA,
® JUTUTENBHOCTH MPOBEACHUS (DU3MUECKUX MCCIEAOBaHNN HE BCETa COTTIACyeTCs C
JUTUTETHHOCTBIO YUeOHBIX 3aHSTHI;
® 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 1neHtpa «Todka pocTa» MOTHOCTHIO MEHSET METOIUKY U COJIepiKaHue
SKCIIEPUMEHTAJIbHOW JAESITEIbHOCTH M pellaeT BblllenepedncieHHble npobaemsl. Illupokuit crnextp



JATYNKOB MMO3BOJISICT YYAIIUMCS 3HAKOMUTBHCS ¢ MapaMeTpamMu (U3HYECKOTO IKCIECPUMEHTa HE TOJBKO
Ha KAueCTBCHHOM, HO W Ha KOJIMYECTBEHHOM ypoBHe. L{udpoBas nmabopaTopusi MO3BOJSET BECTH
JUTATEIBHBIA OKCIEPUMEHT JaKe B OTCYTCTBHE OKCIICPUMEHTATOpa, a 4YacToTa WX H3MEpPeHUi
HETIO/IBJIACTHA YEJIOBEYCCKOMY BOCIIPHUSTHIO.
B mpomecce ¢GopMUpOBaHHS AKCIEPUMEHTAIBHBIX YMEHUH YYCHHK OOy4aeTcs MPeACTaBIATh
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: 3alOJHATH TAOJMIBI JAHHBIX, JIKANMX B OCHOBE MOCTPOCHHUS TIpaduKoB (Ipu
3TOM y YYaIlIUXCsl BOSHUKACT MMEPBUYHOE TPEJICTABICHNE O MACIITa0axX BETUYHH);
¢ B rpadguUecKoM: CTPOHUTH IpaduKH MO TAOJUYHBIM JaHHBIM, YTO JaéT BO3MOXKHOCTH Iepexoja K
BBIIBIDKCHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BEIUYMHAMHU (IIPH 3TOM YUHTENb
MOKa3bIBACT MPEUMYILECTBO B BU3YAIU3aI[MH 3aBUCUMOCTEH MEX /1y BEJIMYMHAMH, HATJITHOCTD U
MHOTOMEPHOCTb );
e B BHUJIC MAaTEMAaTHYCCKHX YPaBHEHHIA: J]aBaTh MAaTEMAaTHYCCKOE ONMUCAHKE B3aUMOCBS3H BEIIUYMH,
MaTreMaTH4ecKkoe 00001eHne.
Hcnons3oBanue obopynoBanus neHTpa «Touka pocTay mpu peaan3aiyui JaHHOTO Kypca BHEYPOUHOM
JESITeIIbHOCTH TTO3BOJISIET CO3/IaTh YCIIOBHSL:

. JUTSL PaCHIMPEHUS COJEPKAHUS IIKOIBHOTO OMOJIOTHYECKOT0 00pa30BaHMUS;

. JUTSL TIOBBIIICHUS TT03HABATEILHON aKTUBHOCTH O0YYAIOIIUXCS B €CTECTBCHHO-HAYYHOM 00J1aCTH;
. JUTSL pa3BUTHS JJMYHOCTH PeOCHKA B Mpoiiecce 00ydeHus: OMOIOTHH, €ro CIIOCOOHOCTEH,
(bOopMHUPOBAHHUS U YIOBJICTBOPEHHS COIIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

. JUTSL PaOOTHI C OAPEHHBIMH IKOJIbHUKAMHE, OPTaHU3AIMH UX PAa3BUTHS B PA3JIMYHBIX 00JIACTSIX

00pa3oBaTeNbHON, TBOPUECKON JACATEIBHOCTH.

Obecneuenue momusauuu

Bo-mepBbiX, pa3BuTHE HMHTEpeca K OHOJOIMH KakK HayKe O MPHUPOJC OKPYKAIIICH dYelloBeKa ¢
MEPBBIX JTHEH >KM3HH, BO-BTOPHIX, HAYKE IMO3BOJISIONICH YEIOBEKY TOHSATH ce0s, B-TPEThHX, YTO HE
MaJOBa)XHO, YCIIEITHOE YCBOEHHE yueOHOro MaTepraia Ha YpoKaxX M BBICTYIUICHHE Ha OJIMMIIMAaxX 1O
OHMOJIOTHH U PYTUX OMOJIOTHYECKUX MTPaX U KOHKYPCax, OBJIAJCHHE METOJIOM IPOCKTOB.

Kpome mnepeyucieHHbIX MNPUHIMIIOB B OpraHHW3al[MM BHEKJIACCHOW padOThl MO OWOJIOTHH €CTh
crerpUIecKuii T He€ TPHUHIUI MPUPOIOCO0OPa3HOCTH, CYTh KOTOPOTO COCTOMT B TOM, 4YTO
pa3BUTHE TUYHOCTU peOeHKa UIET O CaMOM IPUPOJIBI U Yepe3 MPUPOIY.

Bwmecte ¢ TeM B opraHu3anuy ¥ MPOBEJACHUN BHEKJIACCHOW PabOTHI 110 OMOJIOTHH BO3HHKACT MHOTO
TpyaHocTeil. OHU BBI3BaHBI TEM, UTO BHEKIJIAcCHas paboTa OueHb MHOTOTPaHHa U TPeOyeT TBOPUYECKOTO
MOJIX0J1a K €€ TIPOBEACHHUIO B KaXK/IOM KOHKPETHOM CJIyYae, YIUTHIBAs 3alPOCH U MHTEPECHl yUalIuxcs,
WX WHIUBUIYyaTbHOW BO3MOXKHOCTH M MECTHBIE yCIIOBUS. B mocienHee BpemMs HAMETUIACh TEHICHITUS
0 COJFMKEHUIO BHEKJIACCHOW pabOThI ¢ ypOKOM. VICIob30BaHHEe HHTEPAKTUBHBIX METOJIOB OOyUEHUS
MO3BOJISIET YYAIIUMCSl HE OTPAHMYMBATHCS OMPEICICHHBIMH paMKaMH CBOETO OOIEHHS Ha ypoke, a
pPacKphIBaTh CBOM BO3MOYKHOCTH TBOPYECKOTO OCMBICIICHHS MaTepHasia M0 BHEYPOUHOE BpEeMs uepe3
MaccCOBBI€ BUBI Pa0OT.

Dopmul nposedenusn 3auamuil.

[IpenomaBanme Kypca B OCHOBHOM JIOJDKHO TPOBOAMTHCS C MCIIOJIB30BAaHUEM aKTHBHBIX METOIOB
obyuyenusa. Kypc «B mupe kietok u TkaHei» BKimrodaeT 14 mabGopaTopHbIX paboT 2 CEeMHHAPCKHUX
3aHATUS. 3HAUWTENbHAs POJIb Ha 3aHITHUAX OTBEJCHA HAa IOCTAHOBKY M pa3pelIeHHe MPOOIEMHBIX
BONPOCOB. B pamkax Kypca MOKeT MPOBOAUTHCS YPOK-pa3MbIILIeHHE. Pa3BUTh y yyaluxcs yMeHue pa-
00TaTh B KOJUIEKTHBE TTIOMOKET BHITIOJTHEHNE paOOTHI B TPYIINE U B IMapax.

Dopmol yuema 3HanuiL:

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



Pe3ynomamut oceoenusn Kypca 6HeypouHoll 0eamenbHOCHmU.
JINYHOCTHBIE Pe3yJIbTAThI:

IlarpuorHyeckoe BocIMTaHUE:

e OrtHomeHne K OMOJIOTHH KaK BaKHOW COCTABIISIOIMIEH KYJIbTYphI, TOPAOCTH 32 BKJIAJ POCCHUCKUX U
COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOW OMOJIOIMYECKON HAyKH.
I'paxxnanckoe BocniuTanme:
® TOTOBHOCTb K KOHCTPYKTUBHOW COBMECTHOM JEATEIIBHOCTU IIPU BBIIOJHEHUU MCCICIOBAaHUN H
IIPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHUIO U B3aMOIIOMOILIH.
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
® TOTOBHOCTb OLEHUBaTh IIOBEACHHE M IIOCTYNIKM C IIO3MLIMHA HPAaBCTBEHHBIX HOPM M HOPM
9KOJIOTUYECKOU KYJIbTYPBI;
® [IOHMMaHHME 3HAYUMOCTH HPABCTBEHHOI'O AaCIIEKTa [JEATEIbHOCTH 4YEJIOBEKa B MEIHULIMHE H
ouosiorumy.
JcTeTHYecKoe BOCIIUTAHUeE:
® TIOHMMaHHE PO OMOJIOTUHU B POPMUPOBAHUH ICTETUIECCKON KYIbTYPHI JIMYHOCTH.
IleHHOCTH HAYYHOI0 NO3HAHMA:
® OpHCHTAIUs HAa COBMECTHYIO CHCTEMY HAYYHBIX IPEICTABICHHA 00 OCHOBHBIX OMOJOTHYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBSI34X 4EJIOBEKA C IPUPOJHOM U COLUAIIBHOU CPENOH;
e [IOHMMAaHHE POJIM OMOJIOrMYECKO HayKu B (POPMUPOBAHUM HAYYHOTO MHUPOBO33PEHUSI;
® Dpa3BUTHE Hay4yHOW JIIOOO3HATENBHOCTH, UHTEpeca K OHOJOIMYECKOW HayKe, HaBbIKOB
HCCIIEI0BATEIbCKON AEATEIbHOCTH.
®opMupOBaHUE KYJIbTYPbI 310POBbi:
® OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[0POBbIO M YCTAHOBKA Ha 3/0POBBI 00pa3 *U3HU (310pPOBOE
NIUTaHWe, COOJIO/ICHUE TWUIMEHWYECKMX MPaBWI M HOPM, COATAHCUPOBAHHBIA PEXUM 3aHATHH M OTIIBIXA,
perynsipHasi (hpu3nyecKasi akTHBHOCTD );
® OCO3HaHWE MOCIEJCTBUI U HENpUSTHE BPEIHBIX NPUBbIYEK ( YMOTpeOlIeHWE ajKoroJis, HapKOTHKOB,
KypeHHE) U UHBIX OpM Bpeaa JUisl PU3NUYECKOTO U IICUXUYECKOTO 3/J0POBbS;
e coOmofieHne ImpaBuil 0€30MaCHOCTH, B TOM YHCJI€ HAaBbIKM 0€30IaCHOrO MOBENEHHUS B NMPUPOIAHOMN
cpene;
e c(hOpMHUPOBAHHOCTH HaBbIKA PEQIIEKCHH, YIIPABIEHNE COOCTBEHHBIM 3MOIMOHAIIBHBIM 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.
JIKO0JIOTHYeCKOe BOCTIMTAHHE:
® OpHEHTalUs Ha IpUMEHEHHE OMOJIOTMYECKUX 3HAHUN NIPU PEIIeHNH 3a/iad B 00JacTU OKpY Karolei
Cpenbl;
® 0CO3HaHHE KOJOTHYECKHX MPOOJIEM U MyTeH UX PelIeHUS;
® TOTOBHOCTb K YUaCTHIO B IPAKTUYECKOU AE€ATEIbHOCTH IKOJIOTH-YECKOW HANPaBICHHOCTH.
Ananranus o0y4amomerocss K U3MEHSIOIMMCS YCJIOBUSIM COIHAJIBHON U MPHUPOIHOH Cpeabl:
® aJcKBaTHAas OLIEHKA N3MEHSIOIINXCS YCIOBUI;
® IpUHATHE pelleHus (MHIWBUIYyalbHOE, B TPYIIE) B HU3MEHSAIOIIMXCS YCIOBUSX Ha OCHOBAaHUU
aHayn3a Ouosornyeckoi nHpoOpMalnu;
® IUIAHWPOBAaHME JICUCTBUH B HOBOW CHTyallud Ha OCHOBAaHWHM 3HAHWK OMOJOTHUYECKHX
3aKOHOMEPHOCTEMN.



IIpenmeTHble pe3yabTaThl:
» IPUOOpPETEHHE OIbITA HWCIIOJIBF30BAHUS METOJOB OHMOJIOTMYECKONH HAyKH U TPOBEICHUS

HECIOKHBIX OMOJOrHYECKUX OKCIICPUMCHTOB, METOAOJIOTMH COIMUAJIBHBIX HCCHCHOBaHHﬁ;

» GOpPMUPOBAHHE OCHOB 3KOJOTHYECKOW TPAMOTHOCTH: CIIOCOOHOCTH OIEHUBAThH ITOCIIEICTBUS

NeSTeILHOCTH YEJIOBEKA B MPUPO/JIE;

>OBH3H€HI/IG pa3siiniibIMU  BUAAMU HY6JII/I‘-IHLIX BBICTYHJICHI/Iﬁ (BBICKa?,BIBaHI/I}I, MOHOJIOT,

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

> YMCHUE BBIINIOJIHATE ITO3HABATCIIBHBIC U IIPAKTHYCCKHUE 3alaHUsA, B TOM YHUCJIE C UCIIOJIb30BAHUEM

HpOGKTHOﬁ JCATCIIBHOCTH.

MertanpeamMeTHble pe3yJbTaThl:

>

YMEHHE CaMOCTOSITEJIbHO OMpPENEsITh eI CBOEro OO0y4deHHsl, CTaBUTh U (OPMYIHUPOBATH AJIs
ce0s1 HOBBIC 337auu B yueOe M MO3HABATEIBbHOMN NEATEILHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI
CBOEH [M03HABATEIbHOMN AEATEIbHOCTH;

yYMEHHE OOBSICHATH OMOJIOTMYECKUE SIBJICHUS M MPOLIECCHl C HAYYHBIX MO3ULMUHI; paccMaTpUBaTh
UX KOMIIJIEKCHO B KOHTEKCTE CJIOKMBILUXCS PEATU U BOZMOXKHBIX [TEPCIIEKTHB;

OBJIQJICHHE COCTABJISIOLIMMHU UCCIIEI0BATEIbCKON U MTPOEKTHOM AeATEIbHOCTH, BKIFOYAs] YMEHUS
BUJIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bl, aBaTh OMPEICIICHUS MOHATHUSM,
KJaccuuIupoBaTh, HAONIOIaTh, MPOBOJUTH AKCIEPUMEHTHI, JeNaTh BBIBOABI U 3aKIIOUYCHUS,
CTPYKTYypUPOBATh MaTepuai, 0ObICHATD, JOKA3bIBATh, 3alIUIATH CBOH UJIEH;

yMeHue paboTaTh ¢ pa3IMYHBIMU HCTOYHHKAMH OHOIOTHYECKON HH(popMarmmy;

YMEHHME CAaMOCTOSITENIbHO TUIAHUPOBAThH ITYTH JOCTUKEHUS LIEJIeH, B TOM YHUCIIE aJIbTEPHATUBHBIE,
OCO3HAaHHO BBIOMpATh Hanbosee F3(HEeKTUBHBIE CIIOCOOBI PEIICHUs YUCOHBIX M MMO3HABATEIIBHBIX
3a1adg;

YMEHHME OCO3HAHHO HCIIOJIb30BATh PEYEBBIE CPEJCTBA JJII JUCKYCCHUM M apryMEHTAallMd CBOEH
MO3ULMHU: CPABHMBATh pPa3HbIE TOYKH 3PEHMS, apryMEHTHUPOBAaTbh M OTCTaUBATh CBOKO TOUYKY
3peHus;

YMEHHUE OpraHU30BbIBATH Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JI€ATEILHOCTh C YUUTEIEM U
CBEpCTHMKAaMHM, paboTaTh MHAMBUAYAJIBHO U B IPYIIE: HAXOJUTH OOlllee pelleHue U pa3pemaThb
KOH(MJIMKTHI Ha OCHOBE COIJIaCOBAaHMS TO3UIMN U Yy4yeTa HUHTEPECOB, (POPMYIUPOBATH,
apryMEeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

dbopMUpOBaHHE W DPA3BUTHE KOMIIETEHTHOCTH B 0OO0JAacTH HCIOJIb30BAHUSA HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TexHosoruii (MKT-komnerenuuit).

IInanupyemsble pe3yJbTaTbl OCBOCHHS MPOrpaMMbl 00y4al0IMMHCH

YUYeHHK HayYuTCs Y4YeHHK NOJIYy4YUT BO3MOKHOCTh HAYYHUThHCH
1.Vyammecss B TedyeHHE Kypca NPUOOpETaeT | * cCaMOCTOSTENbHO 3aJyMbIBaTh, IJIAHUPOBATH
CIIEAYIOUINE 3HAHUA: U BBIIOJHATH  Yy4eOHOE  HCCleJOBaHUE,
¢ 00 UCTOPUYECKOM pPa3BUTUU MHKPOOWOJIOTHH | YU€OHBIN M CONMANBHBINA IPOCKT;,

OT IIPOCTEMNIIHNX, * HCIIOJIB30BATh  €CTECTBEHHO - HAYy4HbIE
* 00 YBEIUYMTEIBHBIX npubopax 70 | MEeTObI U TPUEMBI, KaK aOCTparupoBaHHE OT
JIEKTPOHHOT'O MUKPOCKOIIA; NPUBXOJAIMIMX  (AaKTOpPOB, IMpOBEpKa Ha
% 00 OCOOCHHOCTSAX CTPOCHHS TIPEACTABUTEINECH | COBMECTUMOCTh C JIDYTHMH  W3BECTHBIMHU
Pa3IUYHBIX HAPCTB )KUBOTO MUPA; bakramu;
“* 0 3HAUEHWHM W3YYCHHBIX OPraHU3MOB B | ® UCIIOJNB30BAaTh METOMBI TOJYYCHHUs 3HAHHIA,
IIPUPOJIE U )KU3HU YEJIOBEKA. XapaKTepHbIE JUISI COLMAIIBHBIX "




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

% BBIpAIMBATh KYJbTYPBI PA3IUYHBIX OAKTEPHH | * UCIIOJIL30BATH HEKOTOPBIC PUEMBI
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)
OMOJIOTMYECKOTO HKCIIEPUMEHTA. eIMHUYHOT O, OPUTHHAIBHOCTD;

% W3Jarath CaMOCTOSITEJIBHO MOJTOTOBIICHHBIN | * IIEJICHANIPABICHHO M OCO3HAHHO Pa3BHUBAaTh
Mmarepuail, JenaTh NPE3EHTAINIO | CBOM  KOMMYHHMKAaTHBHBIE  CIIOCOOHOCTH,
COOCTBEHHOT'O TBOPYECTBA. OCBanBaTh HOBBIE SI3bIKOBBIC CPEJICTBA,

* OCO3HAaBaThb CBOIO OTBETCTBEHHOCTH 34
JIOCTOBEPHOCTb  IIOJIY4CHHBIX 3HAaHHUH, 3a
Ka4eCTBO BBIIIOJIHCHHOTO NPOEKTA.

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 pa3/InYUe PaCTUTEIbLHON U )KUBOTHOM KIJIETOK;

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

e OcHOBHBIE 3Tarnbl OMOCHUHTE3a OelIKa B 9YKapUOTHUYECKON KIIETKE — TPAHCKPUIILUIO U
TPAHCIISILHNIO;

e OcoOEHHOCTH SZIEpHOTO anmnapara 1 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 lIMerb mpencTaBiIeHHE O MOJIEKYISIPHO-OMOIOTHYECKMX OCHOBAX psiJia BAXKHEHUIIINX MPOLIECCOB B
KJIETKax M TKaHAX Halllero OpraHu3ma.

Yuawueca oonscnvl ymems:

e PaboTaTh co CBETOBBIM MUKPOCKOIIOM H IIpETapaTamMu;

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

e U3roroBisATk mpocTeiiime npemaparsl st MUKPOCKOTTHYECKOTO UCCIIETOBAHHS,

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 NPOCTEUIIMMU CXEMaMH U PUCYHKAMU KJIETOYHBIX CTPYKTYD;

e PabotaTh ¢ cOBpeMeHHOI OMOIOTHYECKON U MEAUIIMHCKON JTUTEpaTypoOi;

e CocTaBnsaTh KpaTkue pedepaTsl U JOKJIAAbI 10 HHTEPECYIOUUM UX TeMaM U MPEJCTaBIATh UX;

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



®opmupyembie YY1

B pesynbTare BHEYpOUHOH MAEATENBHOCTH y YYalIuxcs OyayT copMHUpOBaHBI JTHYHOCTHBIC,
M03HABaTENIbHbIE, KOMMYHUKATUBHBIE M PETYIATUBHbBIE YHUBEpCaIbHble YUeOHbIE NEHCTBUS KaK OCHOBA
y4eOHOT0 COTPYJHHYECTBA U YMEHHS YUUTHCS B OOLICHUH.

JInunoctHble YY]|
1. lenuTs ¥ npuHUMATH 0A30BbIE LIEHHOCTH.
2. OcBoeHHE TUYHOCTHOTO CMBICIIA YYSHHS; BBIOOpP JambHEHIIEro 00pa3oBaTeIbHOTO MapIIpyTa.
3. [loHuMaTth CMBICH U 1IeJIb CaMO0Opa30BaHUsI.
4. JlaBaTh HPAaBCTBEHHO-3TUYECKUE OLEHKU.

Ilo3naBarenbHbie YY /|
1. OpueHTHPOBATHCS B IUTEPATYpE: ONPENENIATH YMEHHs, KOTOpbIe OyayT COPMHPOBAHBI HA OCHOBE
M3y4YeHUs JaHHOT'O pa3jieNia; ONpeessaTh Kpyr CBOErO HE3HAHMUS; INIAaHUPOBATh CBOIO padoTy 1o
M3Y4EHHIO HE3HAKOMOI'0 MaTepuasia.
2.CaMOCTOSTENIBHO NPEANoaraTh, Kakasi JONOJHUTEIbHAs HHPOpMaLus OyAeT HyXKHa Ui U3yUSHUsI
HE3HAKOMOT'0 MaTepuaa;
0oTOMpaTh HEOOXOAUMbIE HCTOYHUKH UH(POPMALIUHU CPEIU MPEATIOKEHHBIX YUUTEIEM CI0BapeH,
SHIMKJIONENH, CIPAaBOYHUKOB, 3JIEKTPOHHBIE TUCKU.
3. ConocTaBnsaTh W OTOMPaTh HHGOPMALIMIO, TOTYUYEHHYIO U3 Pa3IMYHbIX HCTOYHUKOB (CIIOBapH,
SHUMKJIONEINH, CIIPABOYHUKH, JIEKTPOHHBIE IUCKU, CETh VIHTEpHET).
4. Ananu3upoBaTh, CPABHUBATh, IPYNIIUPOBATh pa3IMYHbIe OObEKTHI, IBJICHUS, (PAKTHI.
5. CaMOCTOATENBHO JIeNIaTh BHIBOJIBL, TIepepadaThiBaTh HHPOPMAIINIO, TIPE0OPa3OBIBATH €€,
IIPEJCTABIATh HH(OPMALIMIO HA OCHOBE CXEM, MOJENIeH, COOOIIeHUH.
6. CocTaBsITh CJIOKHBIN IIJ1aH TEKCTA.
7. YMeTh nepesiaBaTh COIEpPIKaHUE B CKATOM, BBIOOPOYHOM WJIM pa3BEPHYTOM BHUJIE

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 Mpo cedst TEKCThI Y4eOHUKOB, APYTUX XY/105KECTBEHHBIX U HAYYHO-TTOMYJISIPHBIX
KHMWT, [IOHUMAaTh IPOYNUTAHHOE.
4. BolnoniHsAs pa3iMyuHble PO B TPYIIIE, COTPYAHUYATh B COBMECTHOM PELIEHUH MTPOOIEMbI
(3amaun).
5. OTcTauBaTh CBOIO TOUKY 3pEHHMS, COOJI01as TIpaBUjIa pe4eBOro ITUKETA; apryMEHTHPOBATH CBOIO
TOUKY 3pEHUS C MOMOILBIO (PaKTOB U JOMOJTHUTENIBHBIX CBEJICHUH.
6. KpuTH4HO OTHOCUTBCSA K CBOEMY MHEHUIO. Y METh B3IVISHYTh Ha CUTYaIlMIO C MUHOW MO3UIIUU U
JIOTOBApUBATHCS C JIFOJBMU UHBIX TO3ULIUH.
7. IloHnMaTh TOYKY 3pEHUS APYTrOro
8. YuacTBOBaTh B pabOTe IPYMIIbI, paclpeaessaTh pojH, JOroBapuBaThes Apyr ¢ apyrom. [Ipensuaers
MOCJIEACTBHS KOJIEKTUBHBIX PELICHUH

PeryasituBubie YY /|
1.CamocrosaTenbHO (HOpMYIHPOBATH 3aJJaHUE: ONPENENIATh €ro LeNb, INIAHUPOBATh AITOPUTM €T0
BBITIOJTHEHU S, KOPPEKTUPOBATh pabOTy IO XO/AY €T0 BBIIOJIHEHUS, CAMOCTOSTEIHHO OIICHUBATD.
2. Wcnionp30BaTh IPU BBINOJIHEHMS 3a/1aHUS Pa3IMUHbIE CPEJICTBA: ClIpaBOYHYo autepatypy, UKT,
MHCTPYMEHTHI ¥ IPUOOPBHI.
3.0mnpenensaT CaMOCTOATENBHO KPUTEPUH OLICHUBAHMUS, JaBaTh CAMOOLIEHKY



Pesynomamul u 3¢hghexmot eneypounoil oeamenpvHocmu yuaujuxcs.

Jns ycmexa B OpraHu3ald BHEYPOUHOM JESTENbHOCTH IIKOJBHUKOB MPUHIMIHAIBLHOE 3HAYCHHE
UMEET YMEHUE Pa3IndUTh PE3yabTaThl U P(HEKTHI 3TOH NeATeIHHOCTH.

Pe3yabTaT — 3TO TO, YTO CTAJIO HETIOCPEICTBEHHBIM UTOTOM Y4aCTHUs HIKOJIbHUKA B JIEATEIILHOCTH.
ekt — 310 MOCHENCTBUE pe3ynbTara. [[puodpeTeHHOe 3HAaHUE, TIEPEKUTHIC YyBCTBA U OTHOIICHWS,
COBEpIICHHbIC JCHCTBUS Pa3BUIU 4YEJIOBEKAa KaK JIMYHOCTh, CIIOCOOCTBOBAIM (POPMHUPOBAHUIO  €r0
KOMIIETEHTHOCTHU, UJCHTUYHOCTH.

BocnuraTe/ibHbI  pe3yibTAT BHEYPOUYHOH [I€ATEIBHOCTH — HEMOCPEACTBEHHOE MpUOOpEeTeHHE
pebEHka Oaromaps ero y4acTyio B TOM HIIM MHOM BUJIE JICATEIHHOCTH.

BocnurareabHblii 3¢dekT BHEYPOUHOIl JAeATebHOCTH — BIMSHUE (TIOCIEACTBUE) TOTO WJIW HHOTO
JyXOBHO — HPAaBCTBEHHOT'O MPUOOPETEHHUS HA TPOIIECC PA3BUTHUS JIMYHOCTH peOEHKA.

Bce Buabl BHEKIACCHBIX 3aHATUN BBIXOIAT 3a paMKu y4eOHO#l paboThl mo Ouonoruu. OgHAKO OHU
SIBJITFOTCSI HEOTHEMIIEMOM YaCThIO0 BCETO YUeOHO — BOCITUTATEILHOTO TIPOIIECCa, BAKHEHIIINM CPEICTBOM
BOCIUTAHMSI U PA3BUTHUS YYallMXCsl Pa3HBIX KJIACCOB, OpPraHM3alys 3TOM paboThl B IIKOJE CIYKUT
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 YUUTEJNsl JIsl BO3OYKIEHHUS U MPOSBICHUS UX MO3HABATEIbHBIX UHTEPECOB U
TBOPUYECKOH CaMOCSITSIILHOCTH B PACIIMPEHHE U JOMOJIHEHUE IKOJIBLHOW MPOTPAMMEI 110 OMOJIOTHH.



2.Conep:xaHue Kypca BHEYPOUYHO JeATEJBLHOCTH € YKa3aHueM ()OpPM OPraHu3aiuu M BH/IOB JeSITeTbHOCTH.

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 JesATeIbHOCTH «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 9 7 10 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 OOBICHIATH 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 HpI/I60paMI/I. CpaBHI/IBaTI: KOHTPOJIbHBIX BOIIPOCOB 1 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 71a00paToOpHBIM 3T0 coOpaHue pa3INyHBIX | 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 ¢
n1abopaTopHBIM
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 Ocy1miecTBIsAIOTCS B JcTeTUYECKOE
1. JlaGopaTopHas paGora Ne 1 Hao0uironenue «(UKCUPOBAHHBIN YCTHOH, TECTOBOH, BOCITUTAHUE;
«YCTPOICTBO MUKPOCKOIIA M TPABHIIA (SMIMPUUECKUI METOJT npenapar» . Ha3siBats npaktuaeckoit popmax. K | dusnueckoe
pPaGOTHI C HUAM. 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 HEO0XO0IUMO 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




XapaKTePUCTUKH.

AKTUBHOCTHU: Y4aCTUC B

CriocoOsl HCCIICIOBAHUIX
MIPUTOTOBJICHUS KOHKypcax,
BPEMEHHBIX KOH()EPEHIIUSAX.
MUKpOIIpEnapaToB.
Meron okpacku
MperapaToB s
MHUKPOCKOITUPOBAHUS
IInazmonus — 310
OTJIEJICHHE TIPOTOILIACTa
(’KHBOE COTEPKUMOE
pPaCTUTEIHHON KICTKH)
OT KJIETOYHOU CTEKU
PacTUTENbHON KIETKH
BCJIE/ICTBUE TIOTEPHU
Bosbl. CrIOCOOBI
MIPUTOTOBJICHUS
BPEMEHHBIX
MUKpOIIpenapaToB.
Meron okpacku
MperapaToB s
MUKPOCKOITUPOBAHMSI.
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 3YKapHUOTHI Hap PHPOAL p 22 bp p (popmmp
N CTpyKTypHBIE 9acTH MIPOBOJIUTH CPaBHEHHE. HCIIOJIH30BAHUEM KYJIbTYPBI
2.YHuBepCcaIbHBIN XapaKTep CTPOSHHS
KIJIETKH: MeMOpaHa, Paznmnyathe OCHOBHBIC 4aCcTH | KOHTPOJILHBIX BOIIPOCOB H | 37I0POBBS U
MeMOpaHBI BCEX KIIETOK. N
SIIPO, LUTOIIa3Ma C kietkn CpaBHHUBATH 3aJlaHUH, CONIEPIKAIIHUXCS | IMOIMOHAIBHOTO
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
OTan4uTenbHbIe BrigensaTs v Ha3bIBaTH JTUAAKTHYECKUX BOCTIMTaHUE.
CTpOeHHE U (PYHKIIUN
N OCOOEHHOCTH UX CYIIIECTBEHHBIE PU3HAKU MaTepuaniax, Lennoctu
5. SImpo 3ykapruOTHYECKOH KIETKH U
CTpoeHUS U (HYyHKITUH CTPOEHHSI OPTaHOUIOB. JUAAKTHYECKUE TECTHI, HAy4IHOTO
HYKJICOH]T TPOKAPHOT.
MemOpaHHbIE 1 Paznuuate opranou bt TBOpUYECKHE PabOTHI, MO3HAHUSA

6. JlabopaTopHas padora Ne 4
«CTpoeHre pacTUTEIBHON KISTKI
7. JlabopaTopHas padoTa Ne 5
«OCco0EHHOCTH CTPOEHHS KIETOK
9YKapHoOT U NpoKaproT. CXOACTBO U
paszInInsD)

HEMEeMOpaHHbIE
OpraHOH/IbI KJIETOK.

KJIETKH Ha PUCYHKE
yaeOHuKa. OOBICHITH
(YHKIIUM OTIEIBHBIX
OpraHOUJIOB B
KU3HEICATCTLHOCTH
pacTUTENBHOMN U )KUBOTHOMN
KJIETOK

HCCIIEIOBAHHA,
COOOIIIEHHS. OITUCAHNE
(hop™M u HarpaBJICHUI €ro
y4eOHOM U TBOPUECKOH
aKTUBHOCTHU: y4acTHE B
KOHKypcax,
KOH(epeHLIHUSIX.




Tema 5. Aoepnotit annapam u
PenpooyKyua Kiemok

1. )Ku3HEHHBIH IUKIT KJICTKH.
Penpoaykuus kinetok. Muros — ero
OmoJIOTHYecKOe 3HAYCHHE.

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

3. Meii03 — OCHOBA T€HOTHUITHYECKOH
WH/IMBHTyaJTbHOW, KOMOWHATHBHOMN
M3MEHYMBOCTH. bronormueckoe
3HaUYCHHUE MEH03a.

4. lHapcteo I'puOsbl. JIumaitHuky.
OO11ee 3HaKOMCTBO.

JlaGopaTopHas paGora Ne 7.
«CTpoeHue CI0eBHINA JBYX
MPEJCTaBUTENCH JINIIATHUKOBY.

5. JIaGopaTtopuasi padora Ne 8.
«IIpuroToBneHre MUKpoIIpenapaTa
JIPOKKEN U U3yUEHUE €TI0 0.
MHUKPOCKOTIOM»

6. JlabopaTopHasi padora Ne 9.
«BrIpalnuBaHue MIECEHU U U3yUCHUE e
10T MUKPOCKOTIOM)

7. Obobmaronmwmii ceMuHap

Kinerka — snemMeHTapHas TeHETHYECKAs U
CTPYKTYpHO-(QYHKIIHOHAIbHAS €MHUIIA
JKUBOTO.

KneTounsiii (;kM3HEHHBIH)
LUK — 3TO TepUOJ
CYILIECTBOBAHUSI KIIETKH C
MOMEHTa 00pa30BaHuUs
MIyTEM JEECHUS
MaTEepPUHCKON KIETKHU J0
€€ COOCTBEHHOTO JICIICHUS
wiu rulenu. Permukanus
JIHK — BarkHeHIIHiA 3TaIl
JKA3HHU KJICTOK.
Pa3MHOXeHHE KIIeTKH
myTéM neneHuss — oOriee
CBOWCTBO KJIETOK
OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX
opranu3MoB. Knetounoe
JIeJIeHHe y IPOKapruoT —
JIeJICHUE KJIETKH Ha/IBOE.
Jenenue xneTku y
JyKapHoOT.

Muto3. ®a3e1 MuTO3a.
JKu3HEHHBIN MUKIT KICTKH:
uHTEepdaza, MUTO3.
PazneneHue KIeTOYHOTO
COJIEP>KMMOTO Ha JIBE
JIOYEPHUE KIIETKHU.

Meiio3z — nenenue
KIIETOK, B PE3YJIbTATE U3
OJTHOM JUTLIIOWTHOU
MaTEPUHCKOH KJICTKH
00pa3yroTcs YeThIpe
TaIUIOUIHEBIC TOYepHUE
kietku. [Toaroroeka
KJIETKU K MEHO03y
MPOUCXOIUT B UHTEP(Pa3y:
ynsaupaetcst JTHK,
HakariuBaeTcss AT,
CHUHTE3UPYIOTCS OENIKH
BEpEeTeHA JIEICHNUS.
I'puOBI, MX CXOICTBO C
JYKapUOTHIECKIUMH
opraHuzMamu
JIumaiiHuku Kak 0coObIe
CUMOHOTHYECKHE
OpraHU3MBbI; UX
MHOTr000pa3ue U 3HAYCHUE

XapaxkTepru3oBaTh
3HAUYCHHUE PA3MHOXKCHUS
KiIeTku. OnpenensTh
TOHSTHS «MENO03» U
«KJICTOYHBINA LIUKID).
DuKCUpPOBaAThH PE3yIbTATHI
HaOJIIOIEHUH,
(hopMympoOBaTH BHIBOAKI.
Paznuuate sTamnsl
KJIETOYHOI'O LIUKJIA.
XapaxkTepru3oBaTh
OpraHU3MEHHBIA YPOBEHB
OpraHU3alMH KUBOTO,
MPOLIECCHI IOJIOBOTO
pa3MHOKEHUS.
IIpuBoauTh NpUMEpPHI
OpraHU3MOB,
Pa3MHOKaOIIUXCS
MTOJIOBBIM ITyTEM

[aBatpb onpeneneHus
TEPMUHAM.

Brigensate u
XapaKTepHU30BaTh
CYILIECTBEHHbBIC TPU3HAKU
CTPOCHHUS U MPOIIECCOB
KU3HEICATETLHOCTH
rpu0OB U JIMIIAWHUKOB Ha
KOHKPETHBIX PUMEpPaXx.
CpaBHUBaTh CTpOEHHE
rpubOB CO CTPOCHUEM
pacTeHul, )KUBOTHBIX U
JINIIAHUKOB, JIeJIaTh
BBIBOJIbl. XapAKTEPU30BATh
3HauYeHUE IPUOOB U
JTUIIAHUKOB AJIs1 TPUPOIBI
u genoBeka. OTMeuatsh
OMNAacCHOCTb SOBUTHIX
rpu0OB U HEOOXOAUMOCTH
3HaHUS IpaBUi cOopa
rpuOOB B IPUPOJIE

-rpynInoBast
-paboTa B mapax
-MHAUBUYaJIbHAs
OcymecTBustOTCS B
YCTHOM, TUCbMEHHOM,
TECTOBOH, PAKTHYECKOU
dhopmax. K aum
OTHOCATCSI:
WHINBUIYaTbHBIH,
pyIIIOBOH U
(hbpOHTATBHEIH OITPOC €
WCTIOJIb30BaHHEM
KOHTPOJIBHBIX BOIIPOCOB H
3aJjaHnH, COAEePIKALINXCS
B y4eOHO-METOIUIECKUX
MOCOOMSIX U
JTUIAKTHIECKUX
MaTepHaiax,
JIUIaKTUYECKUE TECTHI,
TBOpYECKHE paboThI,
HCCIIEI0BaHN,
COOOIICHUS, TPOCKTHI.
3710 cobpaHue pa3IMIHBIX
TBOPYECKUX, IPOESKTHBIX,
WCCIIEIOBATEIBCKUX
paboT ydeHuka, a Takke
ONHCaHUE OCHOBHBIX
($bopM 1 HarpaBIeHUN ero
y4eOHO U TBOPUECKOI
AKTHUBHOCTHU: Y4acTHE B
HCCIIEI0BAHUAX
KOHKypcax,
KOH(EpEeHIIUX.

I'paxxnanckoe
BOCITUTaHUE;
DcreTnyeckoe
BOCITUTaHUE;
duznyueckoe
BOCIIMTaHUE,
hopmMupoBaHHe
KYJbTYpPbI
3I0POBBS U
SMOITHOHAITEHOTO
OJIaronosyJus;
DKOJIOTHYECKOE
BOCITUTaHUE.
IlennocTn
Hay4HOT'O
IIO3HAHUA




Paznen I1. CpaBHuTeabHAS (3BOJIIOIUOHHAS ) THCTOJIOTHS — yYeHHE 0 TKAHSAX MHOTOKJIETOYHBIX OPraHu3mMoB — 14 4,

Tema 6. Tkanu pacmenuii u OrnpezeneHue TKaHU. 7 7 Onpenenars nonsrue -TpYIIOBas I'paxxnanckoe
MCUGOMHDBIX Knaccudpukanus «TKaHb». XapaKTepu30BaTh -paboTa B mapax BOCITMTaHUE;
1. Tonsitie «rKansy, OGmee TKaHEH. OCOGEHHOCTH CTPOCHHS -UHUBUyalIbHAS [TatproTnueckoe
' : . [TpoKcXokaeHHE (bynxuun Tkaneli pacteHui 1| ey mectrAIOTCS B BOCIIUTAHUE;
3HAKOMCTBO C TKaHSIMHU PacTeHUN U 9 JKHBOTHBIX. YCTaHABINBAT . .
KHBOTHBIX TKaHE! B BOJIOLIUN BANMOCESE OT YCTHOM, MUCBMEHHOM, JyxoBHo-
pOCHHs . .
. MHOT'OKJIETOYHBIX . . TECTOBOM, IPAKTUYECKOH | HPaBCTBEHHOE
2. TokposHas Tkaib pacTeHuii ’KMBOTHBIX U Pa3BUTHE U QYKL TRARCIL dhopmax. K aum BOCIIUTAaHUE;
Jlagoparopuas padora Ne 10. TKaHel B mpoliecce OOpacIum, snaierte Tl OTIfOCSIT.CS{' BCTCTH'{CCK(,)G
«TypropHOE COCTOSIHHE KIICTOK) WHIUBU]L aE)H)Horo rommomc pac;emm o WHAWBU]L E.IJ'ILHI)II\/'I BOCIIMTaHUE;
3. HpOBO,Z[fH]_[aH TKaHb paCTeHI/Iﬁ y JKUBOTHOI'O. YCTaHABJINBATh yu ) 5
. pasBUTHS OpraHu3Ma B3aHMOCBA3b CTPOCHHSI IpyNIIOBON U duznyeckoe
4. MexaHu4eckas TKaHb PacTCHUIN .
. (onTorenese). Typrop OpraHoB U CUCTEM OPTaHoOB. (bpoHTaNBHBIN OITPOC € BOCITUTAHUE,
5. ObpasoBaTeLHas TKAH, PACTCHHH HaIpsKEHHOE OGobmare 1 HCIIOJIb30BaHUEM (dhopmupoBanue
6. JlaGopartopHast paGora Ne 11. COCTOHﬁI/Ie eTOYHOI CHCTEMAaTH3UPOBATh 3HAHUSI PP
T KJIETOYHOH KOHTPOJIbHBIX BOIPOCOB U | KYJIBTYPbI
«TKaHU PacTUTETIHLHOTO OPraHUu3May 6 o 110 TeMe, J1eM1aTh BBIBOIBL. .
79 000m04Kku. OH 3aBUCUT 3aJJaHNH, COACPKALIUXCS | 300POBbS U
. OnurenuaigbHast TKaHb )KUBOTHBIX OrtBeyaTh Ha HTOTOBbIE
OT COZIep’KaHus BOJIBI B B y4eOHO-METOJIUYECKUX | SMOIHOHAIBHOTO
JlaGoparopaad paGora Ne 12. KaeTKaxX. Buabl Tkanei BOTIPOCBI TCMBI, BBITIOTHATE ocoOusIX U 0J1arOIIOTYYHSL;
«MeToapl HIUTOIOTMYECKOTO aHATIN3a . 3azanus. CoOuozath npaBuia T YL
e octomis bt | e | Tovtoee
8. CoemumyTeNsEas TKAHE KUBOTHEIX n ogo;[ﬂme;ﬂ ogpameHm ¢ JaGoparoprbiM 144 aiTquc;Me TECTHI 9KOJIOFI/I‘-I€C’KO€
9. Mbl11IeUHbIE TKAHU JKUBOTHBIX P ’ ODOPYAIOBAHHEM. AU ’
MeXaHH4YecKass MX TBOpYECKHE paboThI, BOCIIUTAaHUE.
JlaGopaTopHas paGora Ne 13.
. CTpOEHHUE U (PYHKIIHIH. HCCIIeI0BaHN, Hennoctu
«M3yueHrie MbIIIEYHON TKaHW» .
Bunel Tkane#t y COOOIIIEHUS, IPOEKTHI. HAy4YHOTO
10. HepBHas TKaHb
JKUBOTHBIX: OT0 coOpaHue Pa3IUUHbIX | MO3HAHUS
11. JlabopatopHas paGota Ne 14.
OnuTenuanbHasi, TBOPYECKUX, IPOCKTHBIX,
«TKaHH KHBOTHOIO OPraHH3May COETMHUTENbHAs WCCIIEIOBATEIBCKUX
12. T'ucroreHes u opraHoreHes ’ 8
MBIILIEYHAsA, HEpBHAS HX paboT y4yeHuka,
TTOSBOHOTMBIX AKUBOTHBIX. CcTpoeHue U GyHKIUH OINKCaHUE OCHOBHBIX
13. O6o6matromuii ceMuHap er y ) "
T - UCTO- U OPTaHOTEHE3 - (dbopM U HarpaBIeHHUH ero
KaHb — COBOKYITHOCTb KJIETOK, 6 6100 o
BLIIOIHSIO nporecc 00pa3oBaHus y4eOHOW U TBOPUECKOH
KX OHY (QYHKLHUIO
KOMIUIEKCA OCEBBIX aKTUBHOCTHU: y4acTHE B
14. ItoroBoe 3aHsTHE. 3alIUTa IPOEKTA
OpraHoB. HCCIIETOBAHUAX
KOH()EepEeHIIUSX.
Hroro 17 17




3. TemaTHueckoe IJIAHUPOBAHHE

Tema 3aHaTHA

No Hdara
NpoBeeHUs
wian | gakr

IKoJ1- BO yacoB

OCHOBHBIE 3J1€MEHThI
coaep:KaHusA

HeneBasi ycranoBKa
3aHATUS

HUcnoab3oBanue
o0opynoBaHus

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

Tema 1. Beeoenue 6 obuonozuro knemxu (1

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

)

1

05.09

BBoanblit
HUHCTPYKTaX 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 YBEITUYCHHSI.

Hoyt0yk, nmpoekrop,
MHKPOCKOII, 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 JTYTIBI
n Mukpockona. CobionaTs mpaBuiIa
paboTsl B kabuHeTe.

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

2

12.09

[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, YUEHUK
JIOJDKEH 3HATH:
[paBuia TeXHUKH
0€30MacHOCTH B
OMOJIOTUIeCKOH
nabopaTopum.

yMeTb: 00pamaThcest ¢
nabopaTOPHBIM
00opyoBaHUEM.

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

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




Tema 3. Memoowvt uzyuenus »Hcugvix opeanuzmos. Yeeauuumenvuole npuoopot (4 u).

3 19.09 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 26.09 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
OpECTABICHHE 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
OHMOJIOTHYECKNX 00BLEKTOB




5 03.10 Mertonst 1 Crioco0b1 N3ydyenne 0CHOBHBIX MIpEAMETHBIE CTEKa, CpaBHUBATH METOIBI IIPUTOTOBIICHHS
IPUTOTOBICHHS 1 HPHUTOTOBJICHHUS 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, MATICTKA, PACTEOD paboTath ¢ 1abOpaTOPHBIM 000PYIOBAHUEM.
€TOJI OKPaCKH «(UKCUPOBaHHBIN Hozia, MUCTHIUTUPOBAHHAS
«OKMBas KJIIETKa» 1 NpenapaToB i npenapaty» BoJIa, pUILTPOBATbHAS CpaBHHUBATh YBEJIHMUYCHUE JTYIIBI U
«(UKCUPOBaHHBIN MHKDOCKOITHPOBAHHSL. 6ymara, MHKPOCKOTI, MUKpockora. [Toiy4aTs HaBBIKH PabOTHI ¢
npenapar COYHBIE YeIlyH JIyKa. MHUKPOCKOIIOM NP U3YYEHUU TOTOBBIX
JlaGoparopHas MUKporpenaparos. Co0roaaTs npaBuia
padota Ne 2 paboTsl B kKabuHeTe, oOparieHus ¢
«[Ipurorosnenue nabopaTopHEIM 000pyJOBaHUEM
npenapara KJIETOK
COYHOH Yenyu
JIYKOBHIIBI JTYKa»
6 |10.10 JlaGopaTopHast 1 | nasmomns — sro JIabopaTopHoe u3y4eHue | HPEAMETHbIC CTeKa, CobmoaTh NpaBuiIa 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 KJIETKU) | MO3BOJIAET U3YyYHTh JWCTHIUINpOBAHHas Boja, | MPHUMHY MOHIKCHHE BOHOTO MOTCHIHANA

OT KJIETOYHOM CTEKH
pacTUTEIbHOM KIETKU
BCJIEJICTBUE MTOTEPU
BOJBI.

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

¢mrsTpoBaNEHAS OyMara,
MHKPOCKOII, COUHBIE
Yelryu JyKa.

pacTBoOpa, B KOTOPOM HaXOJATCS KIETKH
ayka. Habmoaate v OnuchIBaTh M1a3MOJIH3
U JISTUIa3MOJIU3 B KJIETKaX PacTCHUH

Tema 4. Oouwguit nnan cmpoenus Kiemox

HCUBLIX Opeanuzmos (7 u)

7 | 17.10 ITpoxapuoTsl 1 1 | Ocobennoctn PasnooGOpasue Gopm HOYTOYK, MUKPOCKOII, Ha3zbiBath 00l1Me IPU3HAKY (CBOWCTBA)
9YKapHOTbI OpraHu3MOB Pa3HbIX OpraHu3MOB: rOTOBBIE MUKpOIIpenaparsl | KHBOTO OpraHu3Mma,
1apCTB XKUBOM OJIHOKJIETOYHBIE, C KJIETKaMH sijep XapaKTepU30BaTh CBOUCTBA JKHBOIO
[PUPO/IBI MHOT'OKJIETOYHBIE U Pa3JIMYHBIX LAPCTB )KUBOU | OpraHu3Ma (Ha KOHKPETHBIX IIPUMEPAXx);
HEKJIETOYHBIE. PUPO/IbI IPOBOJIUTH CPABHEHHUE

8 |24.10 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. KOMIDIEKC TabIuIaMK MeMm6panbl. CpaBHUBATH OCOOCHHOCTH

Lurockener kieTok — | CBoiicTBa MeMOpaH CTpOEHHUsI MeMOPaHbI KIICTOK PACTEHHUI 1
€ro KOMIIOHEHTBI 1 DYHKIUH KIETOYHBIX JKUBOTHBIX, TPHOOB, GaKTepUii.

(GYHKUMU B pa3HbIX MeMOpaH

THIIaX KJIETOK.

9 |07.11 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. MuToxoHApHUH. TabauamMu 0COOEHHOCTH KJIETOK PACTCHH U )KUBOTHBIX

Kpucrsl. [Tnactumasr: Boinenars 1 Ha3bIBaTh CYHIECTBEHHBIE
JIEAKOILIACTBI, [pPHU3HAKK CTPOEHUSI OpraHonioB. Pasmmuars




XJIOPOTIIACTHI,
XPOMOILIACTBL. ['paHsl.
Kiierounslii uentp.

OpTaHOM[BI KIETKH Ha PUCYHKE YIeOHHKA.
OOBACHATD QYHKIINH OTAEITHHBIX
OpPraHOUJIOB B KU3HEIESATENIBHOCTH
PacTUTENILHOMN U )KUBOTHOM KJIETOK

10 | 14.11 Hemem6pannbie PuGocoMmeL. Crpoenvie u GpyHKIUI HOYTOYK, paboTa ¢ PasnuyaTh OCHOBHBIE YAaCTH KIIETKH.
OpraHoOHJIbL KIICTKH MukpoTpy0OoUKH. HeMeMOpaHHbIX MUKpodoTorpadpusiMu HasbIBaTh 11 OOBSCHATH CyIIECTBEHHBIE
CTpOCHNC 1 Lentpuonu. BepereHo | opranonmoB KJIETOYHBIX OPTaHOU/IOB, MPU3HAKK BCeX dacTeil kieTku. CpaBHUBATH
by, nenenusi. PecHnuku. TabnuuamMu 0COOEHHOCTH KJIETOK PACTEHHI M )KUBOTHBIX
Kryruku. Kierounsie Bb1nensaTe ¥ Ha3bIBaTh CyIIECTBEHHBIE
BKJTFOUCHHUS MIPU3HAKH CTPOSHHUS OpraHonaoB. PaznnyaTs
OPraHOUIIBI KJIETKH Ha PUCYHKE y4eOHHUKa.
OOBACHATD QYHKIINN OTACITHHBIX
OPraHOUIIOB B )KU3HEICATEITEHOCTH
PACTHUTENIBHON U JKUBOTHOU KJIETOK
11 | 2111 Snpo CTpoeHHE 1 3HaYE€HHE | SIApo, €TO CTPOEHME U HOYTOYK, paboTa ¢ Pa3iIu4aTh OCHOBHBIE YaCTH KIICTKH.
9YKapHOTUYECKOH anpa. [lonstue o (GYHKLIUH B KIIETKE. MHKpodoTorpadusiMu Ha3zpiBaTh 11 OOBSCHATH CYLIECTBEHHBIC
KJIETKU U HYKJICOU] 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 | 28.11 JlabopaTopHast CTpyKTypHBIE 4acTH W3yunTs QyHKIUHA 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 CTPOCHHS OPraHOMIOB. Pasnuyars
0COOCHHOCTH HX OPraHOMJIBI KJIETKH Ha PUCYHKE y4eOHHUKa.
CTpOCHUS U (HYHKIIHU OOBACHATH QYHKIIMU OTACITHHBIX
OPraHOUJIOB B )KU3HEICATEIEHOCTH
pacTUTENIbHON U )KUBOTHOM KJIETOK
13 | 05.12 JlaGopaTopnas 006001EeHHe paHee M3y4uTh MHOrOOOpa3ue | MMKPOCKOII, FOTOBbIE OnpeaensTs OTIHYUTENbHbIE IPU3HAKH
pabora Ne 5 H3Y4EHHOTO KJIETOK 3YKapuoOT U MHUKpOIIpenaparsl KJIETOK IIPOKapHOT U 3yKapuoT. IIpuBoauts
«Ocobennoctn Mmarepuarna. BBISIBUTh OCOOEHHOCTD MIPUMEPBI OPraHU3MOB MIPOKAPHOT U
g;ﬂggﬁgﬁ 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, BXOJSILIEH B cocTaB TKaHU. Ha3piBaTh nMeHa

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

YUEHBIX, TIOJOKHUBIITUX HAYAIO 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. Aoepnviit annapam u penpooykyus Kiemox (7 u).

14

12.12

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 €&
COOCTBEHHOTIO JICIEHUS
WJIA THOEIIH.
Permmukanms JIHK —
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
KIeTKU: nHTep(dasa,
Muto3. Pa3zaenenne
KJIETOYHOTO
COJIEP>KUMOTO Ha JIBE
JIOYEPHUE KIIETKH.

Knerounsrit mukimi.
MOCTMHTOTHYCCKHAH
(mpecuHTeTHYCCKHN),
CHHTECTUYCCKUH.

Tpu nepuona

COCTaBJISAIOT HHTEpDazy -

MIOJITOTOBKY K JIEJICHUIO
KJIETKH.
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
(MpeMuTOTUYECKUH)
nepuon Gz - 2n4c,
JutATcs 2-6 9acoB. DTo
BpeMsI KJIETKa TPATUT HA
MOATOTOBKY K
MOCIIEAYIOLEMY
MIPOLIECCY - ACIIEHUIO
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 «KJIETOYHBIN IIUKID.
®dukcupoBaTh pe3yNbTaThl HAOIIOACHHH,
(OpMyIHPOBATH BBIBOJIBI.

Pa3znuuaTh 3Tansl KIETOYHOTO LUKIIA.
XapaKTepu30BaTh OPraHU3MEHHBIN YPOBEHb
OpTaHM3aINN KUBOTO, POLIECCHl OECHOoNoro
Y TIOJIOBOTO Pa3MHOXKEHHSI, CPABHUBAIOT HX.
[IpuBOOWUTE IPUMEPHI OPTaHU3MOB,
Pa3MHOKAIOLIUXCS TOJIOBBIM U OECIOIBIM
ITyTeM

JlaBaTh onpezeneHusl TepPMHUHAM.
AHanu3upoBaTh coJepKaHue
JACMOHCTPAIMOHHBIX MaTCPUAJIOB




15 | 19.12 JlaGoparopnas Ipodaza N3yunTh 5KU3HEHHBIN HpeJMETHBIE CTEKA, Cobmoath npasuia padoThl B KAOUHETE,
pa6ota Ne 6. Mertadasza LUK COMaTUYCCKOM MpenapoBalibHBIC CTEKJIA, 00pAlLCHHs ¢ TaG0PATOPHBIM
«Habmonenue ¢as Anadaza KJICTKH Ha TIpUMepe mpenapoBaibHasl Uria, 0GopyoBaHHeM. OGBACHSTH MEXAHH3M
MHTO3a B KIETKaX Tenodasa JEJISAIIXCS KIIETOK 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
MPOPOIICHHBIE CEMEHA UK | rukia. HaOmronaTe M ONUCHIBATH
JTYKOBHIBI C KOPCHIKAMH. JeNIuecs: KJIETKU 10 TOTOBBIM
MHUKpOIpenapaTaM.

16 | 26.12 Meiio3 — ocHOBa Meiio3 — ato crioco6 | Meiio3 BKItoYaer asa HOYTOYK, paboTa ¢ XapakTepu30BaTh 3HAUYCHHE PA3MHOKCHHUSI
TeHOTHHquCKOf{ JIeJIEHHS KIIETOK, B CIICAYIOLMNX APYT 3a MHKpodoTorpadusmu kieTkd. OTnpenemnsaTs MOHATHSI «MEH03» ’
MHIMBHUYaIIbHOM, pe3yabpTaTe KOTOPOTro APYTOM JCIICHH. KICTOIHOTO IHKIa «KIICTOYHBIN UK. OUKCHPOBATH
KOMGHHATUBHOT 13 OIHOM IUIIIIOUJHOU (weitos \(IY) meidos 11). pe3ynpTaThl HAOMIOACHUH, POPMYyITHPOBATH
HM3MEHYHNBOCTH. N, Kaxmoe nenenue ’

Buonoruueckoe MaTCPHHCKON KICTKH BKJIIOYAET YETHIPE (Pasbl. BBIBOJIBL.

3HaueHue Meiiosa. o6pa3y}0Tcsi YCTBIPEC Hpoq)a3a Paznauuath 3Tansl KIETOYHOTO IUKIIA.
TarioMHbIC I04EPHHE | Metadasa XapakTepu30BaTh OPraHU3MEHHBI YPOBEHB
kietku. [Toaroroska Anadaza OpraHU3aI[|H KUBOT'O, MPOIECCHI MOJIOBOTO
KJIETKU K MEH03y Temodasa Pa3MHOXKEHUS.
MPOUCXOIHT B IIpuBOAKUTEL MPUMEPBI OPTAHU3MOB,
naTepdazy: Pa3MHOKAIOIIUXCS TOJIOBBIM MTyTEM
yasausaetcst JJHK, JaBaTh ornpeneneHus: TEpMUHAM.
HakaruBaeTcst ATO, AHanu3upoBaTh COJIEpPKaHUe
CHUHTE3HUPYIOTCS OeIKH JIEMOHCTPAIIMOHHBIX MaTEPHAIOB
BepeTeHa JCIICHHUS.

17 | 09.01 IMoBTOpHBII I'pu6EL ux cxoncTso ¢ | [aTh XapaKTepUCTHKY repOapHbIl MaTepUal BriaensTe 1 xapakTepu30BaTh
HUHCTPYKTAX 110 APYTEME CYIIECTBEHHBIX rpuOOB U JIMINAWHUKOB CYIIECTBEHHbIC MPU3HAKH CTPOCHUS U
TEXHUKE YKApHOTHHECKHMH NPU3HAKOB CTPOCHHS U MPEIMETHBIC CTEKa, MPOLECCOB XKUBHEACATEILHOCTH rpuboB u
6€e30MacHOCTH. oprasmsMam TIPOIIECCOB MTOKPOBHEIE CTEKIIA, JUINAHAKOB Ha KOHKPETHBIX IPUMEpax.

KU3HEIEATSIbHOCTH npenapoBaibHasl Uria, CpaBHHBAThH CTPOCHHE TPHOOB CO
LlapctBo I'pubHL. PaCTCHHAMH U rpuOOB U IHIIAHHUKOB IIMHIET, UAIETKA, CTPOEHHEM PACTEHHU, JKUBOTHBIX
JInmaitanku. O6mee JKUBOTHBIMU — U JUCTHIUIMPOBAaHHAasA BOJa, JIUIIIAHUKOB, JI€1aTh BBIBOJIBI.
3HAKOMCTBO. OTJIMYHUE OT HUX. ¢busTpoBasbHAS Oymara, | XapaKTepH30BaTh 3HAUYCHUE IPUOOB U
JIa6opaTopuas Crenuduyeckne MHUKPOCKOII, JIUIIANHUKA. | JIAIIAWHUKOB JUIS IPUPOIbBI K YEI0BEKA.
paGora Ne 7. CBoiicTBa rpu6OB. OTMeyaThb OMacHOCTh SJIOBHTHIX TPUOOB U
«Ctpoenmue MuorooGpasue u HEO0XOIUMOCTh 3HAHUS TPABUII cOOpa
rpubOB B MPUPOJIE

CJIOCBHIIA TBYX 3HAYEeHUE TPUOOB:
IpecTaBuTeNeH TUIECHEBBIX,
JIUIIAHHUKOB Y. NUISTIOYHBIX,

Mapa3suTHICCKUX.

JInmmaitHuKY Kak

0co0bIe

CcUMONOTHYECKHE

OpraHMU3MBbl; UX
MHOT000pa3ue u
3HaYCHHE




18 | 16.01 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.
npocKed 1 UrJia, THHIET, MUIETKA, npasuiia paboThl B KaOUHETE, 0OpaIIeHHs C
W3yHeHHE ero Mo JUCTHJUTHPOBAaHHAS BOAA, | J1a6OpaTOpPHBIM 000PYI0BAHUEM
MHKPOCKOIIOM)» JAPOHOKH.

19 | 23.01 JlaGopaTopuas 1 | Teno mykopa coctour | OOBSACHATL HA3HAYEHHME | MUKPOCKOII, IIPEIMETHOE PacmosnaBaTh TUdEI Tprba, MIOI0BOE TEJIO
padora Ne 9. U3 pa3BETBIEHHOTO ru¢os FIBH63- Pazmidate | crexno, moxposHoe U CIIOPHI 1T0J] MUKpOcKonioM . dukcupoBarsb
«BelpallyBaHue MHOTOSIIEPHOTO MHLCJIMH, CIIOPAHTHH. CTEKJIO, MpenapoBaibHast pe3ybTaThl HAGIIOAEHHI U JeJIaTh BHIBOIBIL.
TLICCCHH 1 H3YHCHHC MHuILenus 6e3 3uats, Guonorieckoe 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 | 30.01 O6o6matonuii 1 3aKpenuTh 3HAHUS O ITpumeHATH 3HaHUS 110 Hoyt6yx, pabota ¢ Paznu4aTh OCHOBHBIE YaCTH KIICTKH.
CEMHHAp COBPEMEHHBIX TEME KIICTKa Ul MHKpOhOTOrpadusMu 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 BoIenaTh 1 Ha3bIBATh CYIIECTBEHHBIE
(yHKIHOHaNbHas KJIETKH, CTPOCHUH WU3HIL MPU3HAKH CTPOEHHS OPraHOMIOB. Pasinyars
€JIMHNIA XKUBOTO. (YHKINH OpPTraHOUIOB OPraHOMIBI KJIETKH Ha PUCYHKE yIeOHHUKa.

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

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

Tema 6. Tkanu pacmenuit u ycugsommuwix (14 u).
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06.02

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 mporiecce
WHINBUAYAIEHOTO
Pa3BUTHA OpraHU3Ma
(oHTOTEHE3E).

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

MHKPOCKOTI, TOTOBBIE
MUKpOIIpenaparsl

Ha3biBaTh TUIBI TKAHEH pPACTEHUH U
JKMUBOTHBIX. Y CTaHABIIUBATh B3aMMOCBSI3b
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 | 13.02 okpoBHast TkaHb Typrop — IlonsTHE O TKAHH 1M (POBOIL HATIHK OnpenensTs NOHATHE «TKAHB.
pacTCHHU HAIpPsHKEHHOE pacrenuii. Bunsl Tkaneii: | SJICKTPOIPOBOAHOCTH, 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 KOHICHTPAIMHU 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 3TOTO BhiscHUTS 3aBrcHMocTs | LIPAMCTHBIC CTeKa,
npenapoBabHbIC CTEKIIA,
pacTeHUs CTAHOBSTCS TYpPrOPHOTO COCTOSIHUS NpenapoBaTbHAs HIITa,
BSUTBIMU, YBSITITAMH. OT KOJINYECTBA BOJ B IMHLET, CIUPTOBKA,
KJICTKaXx. CIIMYKH, ITUIICTKA,
METUJICHOBBIN CHHUH,
¢unbTpOBaNIbHAS OyMara,
MHKPOCKOTI,
MPOPOIICHHBIC CEMEHA HITH
JIYKOBUIIBI C KOPCHIKAMU.
23 | 20.02 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 CUCTEMAaTU3UPOBATh
3HaHU 110 TEME, JeNaTh BEIBOAbI. OTBEYaTh
HA UTOTOBBIE BOIPOCHI TEMBI, BBIOIHATD
3alaHus




24 | 27.02 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: (yHKIMU TKaHEH pacTeHui. Y cTaHaBIUBaTh
PacTeHUIO MPOYHOCTh KOJUICHXUMa H B3aUMOCBSI3b CTPOEHHS M (DYHKIUH TKaHEH.
Gnaromaps CKJIEpEHXUMA. OOBSICHATD 3HAUCHNE TKaHEH B KH3HU
YTOJILEHHSAM UX pacrenusi. O6001ATh U CUCTEMaTU3NPOBATh
KJIETOYHBIX CTEHOK U 3HAHMS 110 TEMe, JIeNlaTh BBIBObI. OTBEYaTh
COOTBETCTBYIOIIEMY Ha UTOTOBBIE BONIPOCHI TEMBI, BBIIOIHSTH
pacnpesielieHHIo B 3a7aHus
OpraHe pacTeHHsI.

25 | 05.03 O6pasoBaTenbHas OG6paszoBaTenpHas OGBACHATE CTPOCHHE MHKPOCKOII, TOTOBEIE OnpenessaTs NOHATHE «TKAHb.

TKaHb PaCTCHH TKaHb WM MEPUCTEMA | KJIETKH MEPUCTEMBI - MHKPOIIpENapaThl XapakTepH30BaTh 0COOEHHOCTH CTPOCHUS U
Henu(GepeHIpoBaHH | ManogudepeHIIPOBaH (hyHKIMU TKaHEH pacTeHui. Y cTaHaBIUBaTh
as pacTUTEINIbHAS HBII IPOTOILIACT U cl1abo B3aMMOCBS3b CTPOCHUA M (HYHKIHNI TKaHEH.
TKaHb, KIICTKH KOTOPOH | oopMIICHHBIC MENKHE OOBACHATH 3HAYCHHE TKAHEH B KM3HU
CIOCOOHBI BaKyOJIH. pacrenusi. O6001IATh U CUCTEMAaTU3UPOBATH
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 | 12.038 JlaGopaTopunas Buzp! TKaHEeH: Pacmo3naBaTh BBl MHKPOCKOIL, TOTOBEIE Onpeaenars NOHATHE «TKAHb.

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

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

PacTHTEIBHOTO MeXaHHYecKasl. MHKpOTIPETIAPATOR B3aHMOCBSI3b CTPOCHUS q)}iHKm/m TKaHEH.

OpraHu3Ma OOBACHATH 3HAYCHHE TKAHEH B )KH3HU

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

27 | 19.03 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
YeJOoBeKa.

¢misTpoBaNEHAS OyMara,
MUKPOCKOII, BATHBIE
MaJIOYKH.

TKaHM B >KH3HM )KUBOTHBEIX. O000ImaTh 1
CHCTEMaTH3UPOBATh 3HAHUSI 110 TEME, JIeIaTh
BbIBO/IbI. COOITIOIaTh TIpaBHiIa paboTHI B
KabuHeTe, oOpaIeHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM.




28 | 02.04 CoeuHUTENLHAS OnopHo- CpaBHHTH TUTIBI MHKPOCKOIL, TOTOBBIC VeTaHaBIMBaTL B3aMMOCBA3b CTPOEHUS
TKAaHb KHMBOTHEIX MEXaHUYECKUE TKAHU COCIMHUTCILHOM 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, IeNaTh
COCTMHUTEIILHON TKAaHU
3aIIUTHBIC TKAHH BbIBO/IbI. COOJII01aTh TipaBUiia paboThl B
(xpoBb, TuMdonHas KabuHeTe, oOpaIeHus ¢ 1a00paTOPHBIM
TKaHb). 000pyAOBaHHEM.
29 | 09.04 MEIIIeuHBIE TKAHH THUMbI MBITIEYHBIX CpaBHUTE TUIBI MHUKPOCKOII, FTOTOBBIE VCTaHaBIUBATh 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 HOIEPEYHOIIONIOCAThIE | MBILICYHON TKaHH. KaOuHeTe, 00paleHus ¢ 1a00paTOPHBIM
Y KOCBIC; CeplIeUHbIe OrmpeienuTh cBOHCTBA 000pyAOBaHHEM.
HOIEPEYHOIIONOCATHIE; | MBILICYHON TKaHH.
TJIaJIKKe).
30 | 16.04 HepBHas TKaHb 3HaueHue HEPBHOMN CpaBHUTH KIETKH MUKPOCKOII, TOTOBBIE VCTaHaBIMBaThL B3aMMOCBSA3b CTPOCHHUS
CHCTeMBI KaK IJIaBHOii | HCPBHOH TKaHH U MHKpONPEIapaTel U QyHKIUil TkaHeil. OOBACHITH 3HAYCHUE
HUHTETPUPYIOLIEH BBIBUTD OTTMHHA. TKaHU B JKM3HHU )KUBOTHBIX. O000IIAaTh 1
CHCTEMBI OPTaHU3MA. ii?ﬁiﬁ%?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 | 16.04 JlaGoparopuas «DnHTennanbHast BBIABIATE OCOGEHHOCTH | MHKPOCKOIL, TOTOBBIC VCTaHaBIMBaTh B3aMMOCBS3b CTPOEHHUS
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 | 23.04 T'ucrorenes u I'ucro- u opranorenes | Auddepennmanus KoMmIiexT BiaKHbIX VCTaHaBIMBATh B3aMMOCBSA3b CTPOCHUS
OpraHoreHe3 - mporecc obpasopanms | KI€TOK . [lonATHe 0 IIperapaToB XUBOTHBIX OpraHoB U cucteM opraHoB. O000mAaTh 1
MO3BOHOYHBIX KOMILIEKCa OCEBBIX 3aPOJIBIIIEBLIX JIMCTKAX. | (AEMOHCTPALHOHHBIi) CHCTEMATH3UPOBATh 3HAHUS 110 TEME, IeNIaTh
KUBOTHBIX. OpTaHoB. BBIBOJIBI.
33 | 07.05 O6o6u1aroIui BeISBUTE y ydamuxcss | YMeHHE IPUMEHSATh HoyT6yKk, pabota ¢ CHCTEeMaTU3MPOBATh 3HAHKS O
CceMUHap 3HaHWe (PAKTHUUECKOTO | 3HAHWE HA MPAKTUKE, MHKPQ@OTOFPa@?ﬂMH MHOTO000Opa3nu TkaHel. Pa3nnyaTh TkaHu Ha
TxaHb — MartepHana, ypoBeHb TBOPYECKH MOAXOUTh K | |KaHCH paCT,T,HHH 1 pHCYHKax U MHKpoIpenaparax. JlokazaTb
COBOKYITHOCTb €ro OCMBICIICHUS; peLIeHHsIM y4eOHBIX :g;:;ﬁ;ﬂx' CeTOBRIC B3aHMOCBSI3b - «CTPOCHUE — (QYHKIHS»
KJIETOK, KOPPEKLHs 3HAHHH 3ajad.
BBIMOJTHSFOLINX YYaLIAXCSL.
osHy QyHKIHMIO
34 | 21.05 HToroBoe 3aHsATHE. CocraBieHue JemoHcTpanus HoytOyk, obopynoBanue | [IpuHATH 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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