KAJIEHJAPHO-TEMATUYECKOE IINTAHUPOBAHMUE 110 BUOJIOI'NHA 10 KJIACC

3a nenearo:1u /3aroa: 34u

No | Tema ypoka | OCHOBHOE CONIEp)KaHHE XapakTeprucTHKa OCHOBHBIX BHIOB JIEATEILHOCTH 00YJaIOIETrocs
yp
OK
a
Beenenue (4 yaca)
1. buonorus B | Taitasl npupoasl. Hayunas CaMocCTOsITeIbHOE OTIpeICIICHHE LIEei yueOHO!H NEeATEIbHOCTH U COCTAaBJICHUE ¢€ TUTaHa IPH u3ydeHuu | | Hepens
cucreme KapTHUHA MUpa: YYEHbIC, HAyYHAas paznena «O6mas ouonorusi» B 10—11 kitaccax. OnpepencHre OCHOBOMONIATAOIINX MOHSATHI: HAYyJHOE | CEHTIOps
HayK JIeSITeNIbHOCTh, HAYYHOE MUPOBO33pEHHE, HAyYHast KapTUHA MUPa, YIEHBIN, Ouosorus. OBaJiecHHe YMEHUEM CTPOUTh MEHTAIBHYIO
MupoBo33peHue. Porb u MecTo KapTy nouatuil. [IpoykTrBHOE OOIIEHHE C IPYTUMH YYaCTHUKAMH JICSITEIBHOCTH B IIpoIiecce
ouosioruu B hOpMHUPOBAHUM 00CYX/ICHUSI POJIM U MeCTa OUOJIOTHH B (JOPMUPOBAHHU COBPEMEHHOM HAYYHOHN KapTUHBI MHpA,
Hay4YHOU KapTHUHBI MHUpa. MPAKTUYECKOTO 3HAUCHHUS OMOJOTHIESCKHUX 3HAHUM U PO ECCHIA, CBA3aHHBIX C OHOJIOTHEH.
IIpakTuueckoe 3HaueHUE CamocTosTenbHas HTHPOPMAIIMOHHO-TI03HABATEIbHAS ACSITEILHOCTh C PA3IMYHBIMU UCTOYHUKAMH
OMOJIOTUYECKUX 3HAHUU. nH(popMaIuH, e€ KpUTUIeCcKas OI[CHKA ¥ MHTEPITPETAIUS 110 BOIIPOCY BIUSHUS €CTECTBEHHBIX HAyK B
CoBpeMeHHbIE HaNpaBJICHUS B 1IEJIOM ¥ OHMOJIOTUH B YACTHOCTH Ha OKPY’KAIOIIYI0 CPeIly, SKOHOMUYECKYIO, TEXHOJIOTHIECKYIO,
ouonorun. [Ipodeccun, cBA3aHHBIC | CONMATBHYIO U 3TUYECKYIO C(hephl ACATEIBHOCTH YellOBeKa. Vcrob30BaHue cpeicTB HHPOPMAIIMOHHBIX
¢ Ouosorueit 1 KOMMYHUKaIIMOHHBIX TexHojorui (manee — UKT) mig cozmanus MyJIbTHMETHANIPE3eHTAIIAN
2 OO0BeKT Mertomosorus ouonoruu. Ku3Hpb Ompenenenre 0CHOBOIOJIATAIONTNX ITOHATHI: METOIOJIOTHS HAYKH, O0OBEKT HCCICAOBAHMS, PEIMET 2 Henmens
W3yYeHUs Kak 00BEKT U3yUCHHST OMOJIOTHH. WCCIIEIOBAHNSA, )KU3Hb, )KIU3HEHHbIE CBOMCTBA. CaMOCTOsATENbHAS HHPOPMAIIMOHHO-TIO3HABATEIbHAS CEHTAOPs
Omooruu OcHoOBHBIE KpUTepUH (TIPU3HAKN) JIeSATEIbHOCTD C Pa3TUYHBIMHA UCTOYHUKAMH HH()OPMAITUH B OTHOIIEHUH CYIIECTBYIOIINX Ha
JKUBOTO. Pa3BUTHE MPE/ICTABICHUI | CETOAHALIHUN JIEHb ONPEICIECHUN MOHATHS <GKU3HBY, €€ KpUTHUECKas OlEHKa U UHTEPIPETAIUS C
yesoBeKa o npupoje. Pacrenus u MOCIIEAYIONICH MOATOTOBKOW WH(OPMAITMOHHBIX COOOIICHUM, B TOM YHCIIE MOKPETUIEHHBIX
JKUBOTHBIC Ha Tep0ax cTpaH Mupa MyJIbTUMeauanpe3eHranusamMu. [IpoykTHBHOE O0IIIEHUE U B3aMMOICHCTBUE C IPYTHUMHU YYaCTHUKAMH
JIEATEIIEHOCTH B TIPOIIecce OOCYKIACHHS aKTyallbHOCTH TeM YUEOHBIX U UCCIIEA0BATEIIbCKUX MPOCKTOB,
Pa3Butne no3HaBaTenpHOTO UHTEPECA K H3YUCHHIO OMOJIOTHY Ha OCHOBE M3YYCHUS WH(GOPMAITHOHHBIX
HCTOYHUKOB O PACTEHHSX M )KMBOTHBIX Ha repOax M (harax pa3IH4YHBIX CTPaH MHUpa M peruoHoB Poccun
3 MeTtobt Hayunsiit MeToq. Metopsl Onpe/elieHrne OCHOBOIIOJIAraloMX MOHATHH: HAYYHBIH METOI, METOIbI HCCIICIOBAHMS: HA0II0ICHHUE, 3 Hemens
HAy4IHOTO UCCIIeIOBaHUs B OUOJIOTHH: JKCTICPUMEHT, OIMCAHNE, U3MEPEHUE, CPAaBHEHUE, MOJICTUPOBAHNE, CPABHUTEIHLHO-UCTOPUICCKUN METOJT. | CEHTSIOPSI
MTO3HAHUSA HaOII0IeHNe, OTIMCaHue, CocrasiieHue Ha OCHOBE pabOThI C YICOHUKOM U IPYTUMH HH(POPMAIIMOHHBIMU HCTOYHUKAMH CXEMBI,
B U3MEpeHue, CPaBHEHHUE, pacKphIBaloIEH ATarnbl MPOBEACHUS HAYUYHOTO UCCIIEIOBAHUS U UX B3aUMOCBS3b. Vcnonbp30BaHue 1o
OMOJIOTHH | MOJISITMPOBAHUE, SKCIICPUMEHT. skenanunto oOyuatomuxcst KT B perieHnn JaHHOM KOTHUTUBHOM 3anaun. OBIajieHHe METOITaMU

CpaBHUTENBHO-UCTOPUUECKUI
METO/. DTalbl HAYYHOTO
nccnenoBanus. Knaccuaeckas
MOJICJIb HAyIHOTO METO/Ia.

HAyYHOTO MO3HAHHMS, UCTIOIh3yEMBIMHU ITPU OUOJIOTUYECKHUX MCCICIOBAHIIX B YCIOBUSX BBITOTHEHUS
nmaboparopHoit paboTh! «Vcroap30BaHKUE Pa3IMYHBIX METOJIOB MPU U3YYCHUU OMOJIOTHYECKUX OO BEKTOB
(Ha mpuMepe pacTeHUM )»




MeTobl HayYHBIX UCCIICIOBAHMIA:
abcTparupoBaHue, aHAIN3 U
CUHTE3, HcaTU3alHs, HHIYKIUS 1
JIeTYKITHSI, BOCXOXICHUE OT
a0CTPaKTHOrO K KOHKPETHOMY

buonornue | @yHAaMeHTANbHBIE TOJIOKEHUS Omnpenenenne OCHOBOIOJAraONINX MOHATHH: CHCTeMa, OMOJIOTHYECKask CUCTEMa, DMEPIKEHTHOCTD, 4 menens
CKHe omosorun. YpoBHeBas CaMOpeTyJIALNS, BOIIOIMOHHBIE TIPOIecChl. JleMOHCTpaIus BIaeHHs A36IKOBBIMU CPECTBA- MU MIPU CEHTAOPs
CHUCTEMBI I | OpPTaHM3aLMs )XKUBON TPUPOIBI OTBETax Ha MOCTaBJIEHHBIE BOMPOCHL. OBIageHIe METOJaMU HAYIHOTO ITO3HAHUS, NCTIONB3YEMBIMHU TIPU
ux (OMOIOTUYECKUX CUCTEM). OHMOJIOTHMYECKUX UCCIICIOBaHUAX. Pa3BuTHE yMEHUS OOBACHSITH Pe3yabTaThl OMOIOTUIECKIX
CBOICTBa DOMepIHKEHTHOCTh. DHEPTUS U sKkcriepuMeHToB. JlabopaTopHas paboTa «MexaHU3MBI CaMOPETYIIALIUNY. Pa3BUTHE TT03HABATEIHHOTO
MaTtepus Kak OCHOBa MHTEpeca K U3yYeHHUI0 OMOJIOTHHU Ha MTPUMEPE MaTEPHUAIOB O B3aUMOCBSI3H CTPOCHHUSI U (DyHKITHIA
CYIIIECTBOBAHUS OMOJIOTHUYECKUX OHMOJIOTHYECKUX CUCTEM U CAMOPETYJISIIUN Ha OCHOBE IMOJIOKUTEIHHON 00paTHOM CBSA3H
cucteM. XpaHeHue, peanu3anus u
nepeiadya reHeTUYECKOM
UHQOPMAITUH B Yepeie MOKOJICHUH
KaK OCHOBA YKHM3HH.
B3aumMopeiicTBuE KOMIOHEHTOB
OHMOJIOTUYECKUX CUCTEM H
CaMOpPETyJISAIs. DBOIOIUOHHEIC
rporecchl. B3anMocBsI3b CTpoeHUs
1 GYHKIMHA OMOIOIrHYSCKUX
cucreM. CaMOperyJsius Ha
OCHOBE TOJIOKHUTEJILHOU 00PaTHOM
CBSI3H
MoiekyJasipHblii ypoBeHb (12 4)
Monekynsp | O0Imas XxapakTepuCTHKa CaMoCTOsTeIIbHOE OTIpEICIICHIE [N YIeOHO! ACeATEBHOCTH U cocTaBieHue e€ miana. OnpeaeneHue 1 menens
HBIH MOJICKYJISIPHOTO YPOBHS OCHOBOTIOJIATAIOIIHMX TTOHSATHI: aTOMBI M MOJICKYJIBI, OPraHUYECKUE U HEOPTaHHMUYECKUE BEIICCTRA, OKTAOpA
YpOBEHB: OpraHu3alliy )KU3HU. XUMHUICCKHH | KOBAJICHTHASI CBSA3b, MAKPOAJIEMEHTHI, MUKPOIJIEMEHTHI, OHOTIOJIMMEPBI: TOMOTIONIUMEPHI 1
oOmras COCTaB OPraHM3MOB. XUMHUYECKUE | reTeporoimMepbl. CaMoCcTosATeNbHAS WH(GOPMAIIHOHHO-TIO3HABATEIbHAS JISATEIIEHOCTh C Pa3TUYHBIMH
XapaKTepucC | ANEeMEHTHI. MaKpodJIeMEeHTHI ’ WMCTOYHUKaMH HH(popMannu, e€ KpUTHIECKas OlleHKa M HHTEPIIPETALNS IO BOIPOCAM XHMHYECKOTO
THKa MHUKPO3JIEMEHTBI. ATOMBI U cocTaBa XKHUBBIX OpraHu3MoB. GopMupoBaHNe COOCTBEHHOH MO3UIINH 110 OTHOIIECHHUIO K HH(POPMAITUH,

MoJieKyIbl. KoBanieHTHas CBSI3b.
Heopranuueckue 1 opraHu4ecKie
BemiecTBa. MHOrooOpasue
OpraHHYeCKHX BEIIECTB.

MOJTy4aeMO U3 Pa3HBIX UCTOYHUKOB. [IpoyKTHUBHOE O0IIIEHUE U B3aUMOICUCTBUE C JPYTUMHU
YYaCTHUKaMU YUEOHOM JIeSITeIbHOCTH TP 00CYXKJICHHU TPOOIJIeM pa3pabOTKU YIEHBIMU U BHEJIPCHUS B
MIPOU3BOCTBO HOBBIX UCKYCCTBEHHO CO3aHHBIX OPraHUYECKUX BEUIECTB. Pa3BUTHE MMO3HABATEILHOTO
WHTepeca K N3yYeHHUI0 OMOIOTHH M MEXIPEAMETHBIX 3HAHUH MPH N3YYEHUU MaTepraia O XHMHYECKUX




Buonoanmepsl: roMONOIUMEPHI U
TeTePOTIOMMEPHI

CBA34X B MOJICKYJIaX BCUICCTB, HCKYCCTBCHHOM IIOJYYCHUHU OPraHUYCCKUX BCUICCTB U AP.

Heopraanue| CTpyKTypHBIE 0COOEHHOCTH Omnpenenenne OCHOBOIOIATAONIUX OHSATHIA: BOJOPOIHAS CBSI3b, THAPO(UIbHBIC BEIIECTRA, 2 Henenst
CKHe MOJICKYJTBI BOJIBI U €€ CBOWCTBA. ruspodoOHbIe BemecTBa. CaMocTosTeNbHAS HHPOPMAIIHOHHO-TT03HABATENLHAS JICITEIBHOCTD C OKTAOps
BEIlleCTBa: | BogoposHas CBsI3b. Pa3IUYHBIMUA UCTOYHUKAMU HH(OPMAIIUK 00 0COOCHHOCTSIX HEOPTAHHUECKUX BEIICCTB, BXOIAIINX B
BOJa, COMM | ['mapodunbHbie U THAPOGHOOHBIS COCTaB YKUBOI0, €€ KpUTHYECKast OIICHKA U uHTepnperaius. [IpoaykTHBHOE O0IEHHE U B3aUMOICHCTBUE
BemectBa. CoiM ¥ UX 3HaYCHHE B TIPOIIECCE COBMECTHOM yUeOHOM JeATEIEHOCTH € YIETOM TO3UIHH APYTUX YIACTHUKOB JCATCILHOCTH.
JUTs opraHu3MoB. bydepHbie Pa3BuTHE MO3HABATEILHOTO HHTEPECA B MPOLIECCE U3YUCHUS TOTIOHUTEILHOTO MaTepraia yueOHnKa
COCJIMHEHHUS
JImmael, ux | JIunuael, nx CTpOEHUE U (1)}’HI(I_II/II/I. OHpe,Z[eJICHI/IC OCHOBOIIOJIATAFOIINX TTOHSTH: JINTTHIEI, HCfITpaJIBHBIC JKHUPBI, 3(1)I/IpHBIC CBs3HU, BOCKA, 3 menens
cTpoenue u | HeliTpanbHbie sxupbl. DUpHbIC dochomunuasl, crepousl. JIeMOHCTPAIUS BIaJACHHS I3bIKOBBIMU CPEICTBAMH JJISI XapaKTEPUCTUKU oKT6pst
byHKIMN cBs13u. Bocka. @ochonumnuapl. XMMHYECKOTO COCTaBa MHUBBIX OPraHU3MOB. PellieHne OHONOTHYEeCKNX 337124 Ha OCHOBE BIIAJICHUS
Crepounibt MEXKITPEIMETHBIMU 3HAHUSIMH B 00J1aCTH XUMUH. [IpOyKTHBHOE OOIIIEHHE 1 B3aMMO/ICHCTBUE B TIPOIIECCe
COBMECTHOH YyUeOHOU AEATSIIBHOCTH C YIETOM MO3UIINN APYTHX YIACTHUKOB JIEATEIHHOCTH IO BOIPOCAM
MPUMEHEHHUS CITOPTCMEHAMU aHa00IMKOB. OBJIaIcHHE METOJaMH HAYYHOTO MO3HAHUSI, UCTIONIB3YESMbIMU
Mpy OMOJIOTHUECKUX MCCIIEI0BAHUSX, B TIPOIIECCE BHIMOIHEHHUS JIAO0PAaTOPHOIT paboThl «OOHApYKEHHE
JIUIHAJIOB C MOMOIIBIO KAYECTBEHHON PEaKITHI)
VraeBoapl, | YTJIEBOJBI (caxapa), X CTPOEHHE OrnpeiesicHHe OCHOBOIIOJIATAIONIMX TIOHATHI: YTIIEBOIBI, MOHOCAXAPHIIbI, IHCAXapPHIbl, OJIATOCAXapu/Ibl, | 4 Henels
ux u GyHKIUH. MOHOCaXapu/bl. nmoJIcaxapubl. JleMOHCTpaus BIAJACHUS S3bIKOBBIMH CPEACTBAMH TS XaPAKTEPUCTHKHA XUMUYECKOTO OKTA6pst
ctpoenue u | Jucaxapuapl. Omurocaxapuisl. COCTaBa XKHUBBIX OPraHU3MOB. PelieHrne GHOMOTHYEeCKUX 33714 Ha OCHOBE BJIAJICHHUS MEKIPESIMETHBIMU
Gynxumn [Momucaxapunst 3HaHWSIMU B 00nacTu Xxumud. OBIaieHHe METOIaMH HAYYHOTO MTO3HAHUS, UCTIONBE3YEMbIMU TIPU
OMOJIOTMYECKUX UCCIICOBAHUAX, B IIPOIIECCE BBIOIHEHMUS 1abopaTopHOi paboTel « OOHApYKEHUE
YTJIEBOIOB C MOMOIIBIO KAUYSCTBEHHOMN peakiuny. Pa3BuTre yMeHUS OOBICHITD PE3yJIbTATHI
OMOJIOTHUECKUX IKCTIEPUMEHTOB
Benku. benku. CocraB u cTpyKTypa OmnpeneneHne OCHOBOIOIATAONIUX OHATHI: HE3aMEHUMbIC AMUHOKHCIIOTHI, IEMITH/IHAS CBSI3b, 1 nenmens
CoctaB u 6enkos. Hesamennmeie KoH(opmarus 6enka, ro0yssipHble u GUOpHILUIApHBIE Oenku, qeHatypauus. [IpogykTuBHOE 00IIEHHE HOA6pst
cTpykrypa | AMUHOKHCIOTEL IIeNTHANAS CBA3h. | i prayvoneiicTBHE B IPOLIECCE COBMECTHOI YIEOHOM ICATENBHOCTH C YIETOM MO3HIIT APYTHX
OenKoB Konopmaups Genka. YYACTHUKOB JIEATEIBHOCTH TIPH 00CYKIACHUH OCOOCHHOCTEH COCTaBa M CTPYKTYPhI OCITKOB.

I'moOynspHbie U GUOPHILIPHBIC
oenku. [lenatypauus

CamocrosTenbHas HHPOPMAIIMOHHO-TIO3HABATENbHAS ACSITEIFHOCTh C Pa3IMYHBIMU HCTOYHUKAMU
WHPOPMALIUH [0 U3YYSHUIO OETIKOB, HX COCTABA M CTPYKTYPHI, €€ KPUTUUECKas OLICHKA U
uHTepmperanusa. CocTaBaeHUE MEHTAIBHON KapThl MOHATHH. OBNageHNe METOJaMH HAy4YHOT'O
MTO3HAHMSI, UCTIOIB3yEMBIMH MPH OMOJIOTUIECKHX HCCIIeTOBAHMIX, B IIPOIIECCE BHIMTOIHEHUS
nabopatopHoii paboTsl «OOHapyskeHHe OEIKOB C MOMOILBIO0 KAUeCTBEHHON peakiuuny. PazsuTne
MO3HABATENFHOTO WHTEPECca K N3yUeHHIO OMOJIOTHH Ha OCHOBE M3yUYEHHSI TOTIOTHUTEIHHOTO




MaTepuaia yueOHuKa

10 | benku. OynkIn 6enkoB. CTPyKTypHEIE Omnpenenenne OCHOBOIIOIATAIONIUX OHSATHIA: CTPYKTYPHBIE 0Nk, OelKnu-PepMeHTHI, TPAHCTIOPTHBIC 2 nepens
DyHKIMH oenku. benku-hepmMeHTHI. O€JIKM, CUTHAJIbHBIC OCJIKK, OCJIKM 3all[UThl M HAlaJACHUs, OCIKU-PEIICNITOPDI, OCIIKH, 00SCIICUNBAIOIIIE HOAGPs
Genxos TpancnoptHele 6enku. benku IBIDKEHHE, 3anacHble Oenku. CamocTosTenbHas HHPpOpMaIlMOHHO-TI03HABATEIbHASL ACATEIbHOCTD C

3aIIUTHI U HAITaJeHMSL. Pa3IMYHBIMUA UCTOYHUKAMHU HH()OPMAIINH 110 H3YYECHHUIO OCITKOB M BBITOTHISMbIX HMU (YHKIHH, €€
CurHanbHbie Oenku. benku- KpUTHYECKas OLeHKa U HHTepnpeTanus. PopmMupoBaHre cOOCTBEHHOHN MO3UIMHU 110 OTHOIIEHHIO K
peuentopsl. benkwu, noiy4yaeMoi bnonoruueckoi nHpopmanru. Pa3zBruTie no3HaBaTeNILHOIO HHTEPECa IPU U3YUYECHUH
o0ecrnevnBaronue TBUKEHHE. JIOTIOTHUTEIBHOTO MaTepHaia yudeOHIKa

3amacHble Oenku

11 | depmentsl | MexaHu3M necTBHA OmnpeneseHne OCHOBOIOIATAIOIINX MOHITHI: SHEPTHsI AKTUBALMHN, aKTUBHBIN LIEHTP, CyOCcTpaTHas 3 Hezenst
— KaTaJnu3aTOPOB B XUMHUYECKUX cneun(puIHOCTE, KOPEPMEHTHI, OENKH-aKTHBATOPBI M OeNKU-UHTHOUTOpPHL. [IpoaykTHBHOE 001IeHNE 1 HOAGPs
OmoJstornyec | peaknusX. JHSPTUs aKTHBAITHH. B3aMMOJICHCTBUE B MPOIIECCE COBMECTHON YUCOHOM MEATSIIBHOCTH € YIETOM MO3UIIUHI IPYTHX
KHe Crpoenune GpepMeHTa: aKTUBHBIN YYACTHUKOB JICSTEIBHOCTH MPH 00CYHICHUH OTINUYNA (EPMEHTOB OT XMMHUYECKUX KaTalIN3aTOPOB,

KaTanu3aTo | UEHTp, CyOcTpaTHas BIUSHHSI KPUTHYECKOTO TIOBBIIICHUS TEMITEPATYPhI TEJIa YSIOBEKA Ha aKTUBHOCTH (DEPMEHTOB.

pH cneun¢uaHocts. KopepmeHTHI. OBnageHre MeToJaMy HAyYHOT'O TIO3HAHMS, HCIIOIB3YEMBIMHU MPH OHOJIOTHYECKUX MCCIEIOBAHMUIX, IPH
Otiauaust GepMEeHTOB OT BBITIOJTHEHUH JTabopaTtopHoii paboTel «KaTaauTrdeckas akTHBHOCTL (PepMEHTOB (Ha TIpUMepe
XUMHYECKHUX KaTallu3aTOPOB. ammiasel)y. Pa3Butue yMeHUs! OOBSCHITH PE3yNbTaThl OHOJIOTUIECKUX IKCIIEPHMEHTOB
Benku-akTuBaTOpHI U OEIKH-
HHTUOUTOPHI

12- | Hykneunos | Hyxieunoseie kucnorser: JHK u Ompenenenre 0CHOBOIIOJIATAIONTNX ITOHATHH: HyKJICHHOBBIE KACIOTHI, 1e30KCUPUOOHYKIICHHOBAS 4 menens

13 | bl PHK. OcobenHocTH cTpoeHus U KHCJIOTa, puOOHYKJIEHHOBAsI KUCIIOTA, HyKJICOTH/I, MPUHLIUI KOMILUIEMEHTapHOCTH, TeH. [IpoaykTrBHOE Hos6ps -
KHCJIOTBI: (ynxunn. Hyxineorun. Ilpuaumn 0OIIIEHHE U B3aUMOJICHCTBHE B ITPOLIECCE COBMECTHOM yUeOHOU ACSITEILHOCTH ¢ YUETOM MO3ULIHH ;l ;Z%ej?
JAHK n PHK | KOMIVICMCHTAPHOCTH. Perumkamms JIPYTUX yYaCTHUKOB ACATENbHOCTH IIPH OOCYKICHUN CTPOSHHS U QYHKIMH HYKJIEMHOBBIX KUCIIOT. P

JHK. Poib HyKJIEUHOBBIX KUCIIOT
B PeATH3AINH HACTCICTBCHHO Pemenne 6monmorndeckrx 3aad B MeJsIX MOAroTOBKH K EI'D. PasBuTHe mo3HaBaTeIBHOTO HHTEpECa K
unpopmarmy. [en W3yUYCHHIO OMOJIOTUH B MIPOIIECCE U3YUEHHUS JOMOTHUTENFHOTO MaTepralia yaeOHuKa

14 | AT®u Pous HyKII€OTHIOB B OOMEHE Omnpenenenne ocHoBomnonaratomux nouatuit: AT®, ruaponus, MaKpoIprudecKre CBsI3U, BATAMUHBL. 2 menens
apyrue Bemects. AT®. Tuaposus. [poayKkTHBHOE OOIIEHHE ¥ B3aUMOJIEHCTBHE B MPOIIECCE COBMECTHOU y4EOHOMN JESATENBHOCTH C nexabps
HYKJI€OTUJ | Makposprudeckue cBsazu. ATD YYETOM MO3UIHN JIPYTHX YIACTHUKOB JIEATEITHLHOCTH TIPH 00CYKICHUH BOIIPOCOB 00ECTICYCHHUS
BL KaK YHUBEPCAJIbHBIH aKKyMyJISITOpP | 4eJIOBEKOM CBOMX MOTPEOHOCTEH B SHEpruu u ButamrHax. CaMocTosITenbHas HHPOPMauOHHO-

Butamuns

sHeprur. MHorooopasue
MOHOHYKJICOTHIOB KJIETKH.
Burtamuabl

MO3HAaBaTeNbHAs IEATEIBHOCTD C PA3IMIHBIMU HCTOYHUKAMHU HH(POPMAIIUN O PO HYKJICOTH/IOB
BUTAMUHOB B OCYIIECTBJICHUH MTPOIECCOB )KU3HEACATEIBHOCTH, €€ KpUTHIECKas OIIEHKA U
uHTeprperanus. DopMupoBaHUE COOCTBEHHOM MO3UIIMH MO0 OTHOIICHUIO K OMOJIOTHYECKOM
nH(pOpMAaITUH, TTOTydaeMoil U3 pa3HBIX UCTOUYHUKOB. Mcmonb3oBanue cpencts UKT mis moaroToBKu
CO00IIIeHUH, TOAKPEIUIEHHBIX MYJIbTHMEIHANPE3CHTAIUAMY. Pa3BUTHE MO3HABATEIILHOTO HHTEPECa K




HU3YUYCHHIO OHOJIOTUU B mpouecce N3y4CHus JOMOJTHUTCIIBHOTIO MaTepuralia y‘l€6HI/IKa

15 | Bupycsl — | Bupycsl — HekneTouHas ¢popma Onpe/ieieHrne OCHOBOIOJIATAIONINX TTOHATHH: BUPYCHI, BakInHA. [IpoaykTHBHOE 00IICHNE 1 3 nemens

HEKJIETOYHA | sku3HH. MHOroo0pasue BUPYCOB. B3aMMOJICHCTBHE B TIPOIIECCE COBMECTHOW yUeOHOM NEATEIBHOCTH € YIETOM TTO3UIINH IPYTHX nexabps

s popma JKu3HEeHHBIC ITUKIIBI BUPYCOB. YYaCTHUKOB JICATEIIBHOCTH MTPH 00CYKISHUH ITPOOIIEMBI TPOUCXOXKICHHUS BUPYCOB U MPUYWH, HA

JKU3HU [IpodunakTrka BUPYCHBIX OCHOBaHUH KOTOPBIX UX OTHOCST K JKUBBIM opranu3mMaM. CaMocTosTe/IbHasT HH(POPMALMOHHO-
3aboneBanuii. Bakunna. MO3HaBaTeNbHAs AEATEIBHOCTD C PA3IMYHBIMU HCTOYHUKAMHU HH(POPMAIINK O BUPYCaX M MX )KHU3HEHHBIX
HanotexHosoruu B OMonoruy. IUKJIaX, €€ KpUTHIECKas OIICHKa U MHTepnpeTalys. @opMupoBaHue cOOCTBEHHON O3HUIIUN IO
PerpoBupycel — HapymuTenu OTHOIIICHHIO K OMONIOTHYeCcKON HH(OPMAIINH, OTyIaeMON 13 pa3HbIX UCTOYHUKOB. Penenne
OCHOBHOTO ITpaBuiia OHMOJIOTMYECKUX 33]1a4 B IENsIX NoAroToBku K EI'D. Pasputre no3HaBaTeIpHOTO HHTEpECa K H3YUCHUIO
MOJIEKYJIApHON OHONOTHH OMOJIOTUH B TIPOIIECCE U3YyUCHHUS JOTIOHUTEIILHOTO MaTeprala yaeOHUKa

Knerounslii yposensn (15 4)

16 |Kmerounsrit | OO6rmmas xapaKTepUCTHKA CamMocTosTeNbHOE OTIPECIICHHE [IeTTN YIeOHOU NeATEIPHOCTH U cocTaBiieHne e€ mwiana. OnpenencHue 4 nenens
YPOBEHb: KJICTOYHOT'O YPOBHSI OpPTaHU3AIMH. | OCHOBOIOJArarol[iuX MOHATHUI: [IUTOJIOTHS, METOIBI H3YUCHHS KIETKH, YIBTPAIICHTPU(PYTHPOBAHHE, nexadps
oOmas OO01ue cBeieHus O KIETKE. KJleTouHas Teopus. [IpoykTHBHOE OOIICHNE U B3aUMOJCHCTBYE B TIPOIIECCE COBMECTHOW yueOHOM
xapaktepuc | LluTonorusi — Hayka o KJeTKe. JIEATEIIBHOCTH C YIETOM MO3UIUH IPYTHX YIACTHUKOB JAEATEIHHOCTH MIPH 00CYKIEHUH ITPOOIeM
THKA. MeToap1 U3yYeHUS KIETKH. co3aHuA KJIETOYHOH Teopun. CamocTosTenbHas HH)OPMaIlMOHHO-TT03HABATEIbHAS IEATEIHHOCTD C
Knerounas | Knerounas teopus Pa3IUYHBIMUA UCTOYHUKAMK WH(GOPMAITUN 00 OCHOBHBIX 3TaraxX Pa3BUTHS [IUTOJIOTHU H €€ METO/IaX.

TEeOpUst dopmupoBaHre cOOCTBEHHOHN MO3UIIUHU 10 OTHOIIEHUIO K OMOJIOTHYECKON MH(POPMAIIHH, TIOTyJaeMOH 13
pa3HbIX UCTOYHUKOB. Mcmonb3oBanue cpeacts KT a1 moarotoBku HHOOPMAIIMOHHOTO COOOIICHUS U
MyJbTUMeananpesenranny. OBIajeHne METOAaMH HAYYHOTO TIO3HAHNS, UCTIONb3YyEMbIMH MTPH
OHMOJIOTHMYECKUX HUCCIICIOBAHUSX, B TIPOIECCE BRITIOIHEHNUS J1a00opaTOpHBIX padoT «TexHrka
MUKPOCKOITUPOBaHUs» U «CpaBHEHUE CTPOSHUS KJIIETOK PACTCHHIA, J)KUBOTHBIX, TPUOOB U OaKTEPHid MO
MHKPOCKOIIOM Ha TOTOBBIX MHKPOIIpeTapaTax 1 X ONrcaHney. Pa3BuTue mo3HaBaTEIbHOTO HHTEpEca K
W3YUYCHHIO OMOJIOTHH B MIPOIIECCE M3YUEHHMS JOMOJIHUTENFHOTO MaTepralia yaeOHnKa

17 |Crpoenue Crpoenue knerku. CXoIcTBO OrmpeiesieHrHe OCHOBOIIOIATaOIINX OHSTHIA: KIIETOYHAsI CTEHKA, TIIMKOKAIHMKC, SHIOIUTO3: (JaronnuTos3 u | 2 Helens
KJIETKH. MIPUHIIMTIOB ITOCTPOCHUS KIETKH. MHUHOIUTO3, SK30IIUTO3, PEUEMIHs, THAOMIa3Ma, LINTOCKENET, KIETOYHBIA HEHTP, IEHTPHUOIH. SIHBaps
Kiertounas OCHOBHBIE YaCTH ¥ OPTaHOM/IBI [IpoaykTrBHOE OOIIEHHE M B3aUMOACHCTBUE B MPOIIECCE COBMECTHON YUCOHOM MeATCIbHOCTH C YIETOM
MeMOpaHa. Kki1eTkn, ux Gpyskuun. Kierounas MO3HIINI IPYTUX YYaCTHUKOB JCATEILHOCTH MPU OOCYKJICHHU CTPYKTYP KISTKH U UX (QYHKITHH.

Lutomnasm | (I1a3sMaTnyeckas) MeMOpaHa. OBnaseHue MEeTOIaMi HAYYHOTO ITO3HAHUS, UCITOJIb3YEMBIMHU TIPY OMOJIOTHYECKUX UCCIICAOBAHUAX, B
a Knertounas crenka. Timkokamke. | TPOLECCS BEIMONTHEHHS 1abopaTopHoi paboTs! «HabumoneHue Mma3Mon3a 1 AeIUIa3MOIIn3a B KICTKaxX
Knerousnmi | OyHxmum xeToHol MeMOpasEL KOXHIIBI JTyKay. Pa3BuTie ymMeHMs 0OBACHATD PE3yNbTaThl OMOJOTHYECKUX dKCIIEpUMEHTOB. Pasputre

LICHTP.

OHOUUTO3: (ParoIuTo3 U

IMO3HABATCIIBHOI'O MHTEPECA K U3YUCHHIO OHoJIOruH B IIpoUeCCC N3YYCHUA TOIOJIHUTCIIBHOIO MaT€puralia




Hurockener

nUHOLMTO3. Penienius.
ITuTorasmMa: ruajgoriaimMa u
opranounsl. [lutockener.
Knerounsiii nentp. Llentpuonu

yueOHHuKa

18 [PubGocombl. | OCHOBHBIE YaCTH M OPTaHOUIBI Omnpenenenue OCHOBOIIOIAraOIUX OHITHI: siiepHast 000JI0UKa, KapuoIula3Ma, XPOMAaTHH, SIPBIIIKY, 3 nepens
Snpo. KJICTKH, X (yHKIIH. PUOOCOMEL. THCTOHBI, XPOMOCOMBI, KAPUOTHII, YHIOIIa3MaTHUECKAasl CETh: IEPOX0oBaTas U INIaaKasi, pPuOOCOMBI. AHBaps
DupomnasMm | Axpo. SAnepras o60109Ka. [IponyxTHBHOE OOIIEHUE U B3aMMOIEHCTBUE B IIPOLIECCE COBMECTHON YUE€OHOH NS TENbHOCTH C yYETOM
aTHUYecKast Kaproruiasma. XpoMaTHH. MO3HIIUI IPYTUX YYaCTHUKOB JACATEILHOCTH P OOCYKJICHHU CTPYKTYP KICTKH U UX (PYHKITHH.
ceTh SInpsiky. THCTOHBL. XPOMOCOMBI. Pa3Butne mo3HaBaTen HOTO HHTEpPECA K H3YUSHHUIO OMOJIOTHH B MPOLIECCE H3YUSHHS JOTIOIHUTEIHHOTO

Kapuorum. Ctpoenue n QyHKIMH MaTepuana y4eHnxa
XpOMOCOM. DHAOIIa3MaTHIeCKast

CeTh: MEePOXOBaTas U TIajKasl.

XpOMOCOMHBIN HA0ODP KIETKH

(xapuoTwi)

19 |Bakyomm. OCHOBHBIE YaCTH U OPTaHOHIBI Omnpenenenne OCHOBOIONATAIONINX MOHATHIH: KOMITIEKC | 0JIb/KH, IN30COMBI, BaKyOJIH, Typ- TOPHOE 4 nenens
Kommnexc KJIeTKH, X GyHKImu. Komrekc nasienue. [IpogykTuBHOe OOIEHHE M B3aUMOJIEHCTBUE B TIPOLIECCE COBMECTHOM y4eOHOM AesTeNnbHOCTH | AHBAPA
lonbmxu. Tonbmxu. JTuzocomsl. Bakyom. ¢ y4€TOM TMO3HIUH APYTUX YIYACTHUKOB JEATSILHOCTH MPU OOCYNKACHUN CTPYKTYP KIIETKU U UX (PYHKIIUH.
JImzocombl TypropHoe aasieHue. ExuHcTBO CamocTosTenbHas THPOPMAIIMOHHO-TIO3HABATENbHAS JeSITEIFHOCTh C TEKCTOM YUeOHHKa, €€ aHATTu3 U

MeMOPAHHBIX CTPYKTYp KIETKH uHTeprperanusi. CpaBHUBaHUE U3ydaeMbIX 00beKTOB. OBNaJIeHNE METOAAMH HAYYHOTO TO3HAHHUA,
WCTIONB3YEMBIMH NIPY OMOJIOTHYECKUX MCCIIEA0BAHHUAX, B TIPOLIECCE BHIMOIHEHHUS IAOOPATOPHOU pabOTHI
«[IpuroToBneHue, pacCMaTpUBaHUE W OTIMCAHUE MUKPOTIPEIIAPATOB KJICTOK pacTeHui». Pasputue
MO3HABATENFHOTO WHTEPEca K H3yUSHHUIO OMOJIOTHH B MPOLIECCE H3YUSHHS JOTIOIHUTEIbHOTO MaTepraia
yueOHHKa

20 |Mutoxonap | OCHOBHbIE YaCTH M OPraHOMIbI OrmpeziesieHue 0OCHOBOIIONATAOIINX TIOHATHIA, XapaKTePU3YIOIINX 0COOCHHOCTH CTPOCHHSI MUTOXOHIPUI | S Herens
HH. KIIETKH, UX QYHKINH. Y TUTaCTHU/I: KPUCTBI, MATPHUKC, TUIIAKOWIBI, TPaHbl, cTpoma. Ompeienenne IOHATHI: OpraHON b SAHBapA
[Inactunsl. | Muroxonapuu. [TnacTusL. JIBIDKEHUSI, KJICTOUHbIE BKIIIOYeHUS. [IpoayKTHBHOE OOIICHNE U B3aUMOCHCTBHE B IPOIECCE COBMECTHON
OpraHouzsl | OpraHoMB! ABHKCHIL. y4eOHOM JAeSITEeNbHOCTH ¢ YUETOM MO3ULUHI JPYTUX YYaCTHUKOB AEATEIHHOCTH MIPU 00CYKICHUN
ABWKCHUSA. | KjeTouHble BKIIOUECHUS KJIETOYHBIX CTPYKTYpP. ApryMeHTauusi COOCTBEHHOTO MHeHHsA. OBNaieHNe METOAaMHI HAyYHOTO
Knerounsie MTO3HAHMSI, UCTIOIB3yEMBIMH MPH OMOJIOTUIECKUX HCCIIeTOBAHMIX, B IIPOIIECCE BHIITOITHEHUS
BKITFOUCHHS nabopatopHoii padboTel «HaboieHre IBMKESHUS IIUTOTUIA3MBI Ha IPUMEpE JINCTA 3J10Jieh». PazsuThe

YMEHUS OOBACHSITH PE3yNIbTaThl OMOIOTHIECKUX IKCIIEPUMEHTOB. Pa3BrTHE MO3HABATEIFHOTO HHTEPECa K
W3yUYCHHIO OMOJIOTHH B MPOLIECCE M3YyUEHHS JONOIHUTENFHOIO MaTepuala yueOHuKa

21 |Ocob6ennoc | OcoOEHHOCTH CTPOCHHUS KIETOK OrmpeiesieHrue 0CHOBOIIONAralOIIUX IOHATHIA: TIPOKAPUOTHI, DYKAapUOTHI, Criopsl. [IpoaykriuBHoe o0menue | 1 Hexens
™ IIPOKAPHUOTOB U IyKapHUOTOB. Y B3aMMOJICHCTBHUE B MPOIIECCE COBMECTHOMN YIeOHOM NeSATENTFHOCTH C YIETOM MO3UIIHA JPYTHUX (eppans
CTpOCHUS Criopsl GakTepuit YYaCTHUKOB JISSITETILHOCTU IPH 00CYKACHUN 0COOEHHOCTEN CTPOSHHS KIETOK MMPOKAPUOTOB U
KIICTOK aykapnotoB. CamocTosiTenbHast HH()OPMAIMOHHO-TTO3HABATENIbHAS ICATEIBHOCTh C PA3IMYHBIMU




MIPOKapUOTO HMCTOYHUKAMU HH(POpMAaNMU 00 apXesx W MpaBuiiax MpoQUIaKTHKN OaKTepHaabHBIX 3a00eBaHui, e
B U KpUTHYECKas OlleHKA U MHTepnpeTanus. DopMupoBaHre cOOCTBEHHOH IMO3UIINH 110 OTHOIIECHHIO K
9yKapruoTOB Ouonornueckoil HHGOpPMAIIHH, TOTyYaeMOU U3 Pa3HBIX HCTOYHUKOB. OBIIaJICHHE METOAAMH HAYYHOTO
MO3HAHWSI, UCTIOTB3yEMBIMH MPH OMOJIOTUIESCKHUX MCCICIOBAHUIX, B IIPOIIECCE BHITOIHEHUS
naboparopHoit paboThl «CpaBHEHHE CTPOSHUS KIIETOK PACTCHUM, )KUBOTHBIX, TPHOOB M OaKTEPHID».
Pa3Butne nmo3HaBaTen HOTO HHTEpPECA K H3YUSHHUIO OMOJIOTHH B MPOLIECCE U3YUSHHS JOTIOIHUTEIIHHOTO
Marepuana yaeOHnKa
22  |O0MeH JKuzHenesaTenbHOCTh KIICTKH. OnpenereHne OCHOBOIONATaIONIUX MOHATHH: 0OMEH BEIIECTB, YHEPreTUICCKUI 0OMEH, TUIACTHYSCKUN 2 Hepens
BEILECTB U OOMeH BEIIECTB ¥ MPEBPAILEHAE o6MeH, metabonu3M. [IpoyKTHBHOE OOIIIEHUE U B3aMMO/ICHCTBYE B TIPOIIECCE COBMECTHON yUeOHOI despans
npepparien | SHEPTHH B KIICTKE. Merabomusm: JIeATEIIbHOCTH C YIETOM MO3UINI IPYTHX YIACTHUKOB AESTEIHFHOCTH MPHU 00CYKIEHUH MPOLIECCOB
Ue SHEPIuU aHabOIHM3M H KaTaboITH3M KHU3HEIEATENLHOCTH KIIeTKU. CaMoCTOsITeNIbHAsE HH(OPMAIIMOHHO-TT03HABATEIbHAS ACATEIBHOCTH C
B KJIETKE Pa3IMYHBIMUA UCTOYHUKAMH WHGOPMAITUK 00 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIETKaX
Pa3IUYHBIX OPraHU3MOB, €€ KPUTHUYECKAs OlleHKa U HHTeprpeTanus. DopMupoBaHue COOCTBEHHOMN
MO3HIIMH 110 OTHOIIICHHIO K OMOJIOTHYECKON HH(DOPMAIIHH, ITOTyIaeMOi U3 pa3HBIX HCTOYHUKOB.
Hcnonw3oanue cpencts UKT mjist moaroTroBKY HHGOPMAILIMOHHBIX COOOIICHUH 1
MyJIbTUMeIUanpe3eHTanui. Pa3BuTre mo3HaBaTeIbHOTO HHTEpECa K N3yUCHHUIO OMOJIOTHY B MPOIIECCE
M3YYCHUs JTONOJHUTEIHLHOTO MaTepraa yueOHUKa
23 3HepreTqu 3HepF€TI/I‘leCKI/II71 1 IUIaCTUYCCKUN Onpe,ueneHI/Ie OCHOBOIIOJIArafOIINX ITOHSATHI: TJIMKOJIM3, KJIETOYHOE JbIXaHHE, ITHKIT er6ca, 3 menens
ckuii oOMeH | oomeH. ['mukonms. Knetounoe JBIXaTeNbHas 1eMb, OKUCIUTeNbHOE (ochopunuposanue. [IpoaykTuBHOE 06IIeHNe U B3auMoeiicTeie B | PpeBpas
B KJIETKE neixanue. Luka Kpebcea. MPOIIECCE COBMECTHOHN YUeOHOU ACSITEIHLHOCTH ¢ YUETOM TO3UIUN APYTUX YIACTHUKOB JIEATSILHOCTH TIPH
JpixarenbHas nenb. OKUCIUTENILHOE 00CYXIEHUM OCOOCHHOCTEH PHEPTeTUISCKOT0 0OMEHa B KJIETKAX Pa3THYHBIX OPTaHU3MOB.
(ochopunmuposanue. Ciprosoe CamocrosiTenbHas HHPOPMAIIMOHHO-TIO3HABATENbHAS ACSITEIFHOCTh C Pa3IMYHBIMU HCTOYHUKAMU
OpoxeHne nH(popmaruu, e€ KpuTHIECKas OIleHKa 1 nHTepnpeTarms. @opmMupoBanne cOOCTBEHHON MO3UITAHN TI0
OTHOINICHHUIO K OMOJIOTHYECKON HH(OPMAITUH, ITOTy4aeMOU U3 Pa3HBIX UCTOYHUKOB. Pazputre
MO3HABATEILHOTO WHTEPECa K M3yYCHHUIO OMOJIOTHUH B MPOIIECCE H3YUCHHS JIOTIOIHUTEIILHOTO MaTepraia
yueOHHKa
24 | Tumet Tunsl KJIETOYHOTO MUTAHUSL. OnpeneneHne OCHOBOIONATAlONUX MOHATHH: THITHI KIIETOYHOTO MTUTAHMS, aBTOTPO(MEI K T€TepOTPOQEI, 1 nenens
KIETOYHOro | ABTOTPO(BI U TETEPOTPOPHI. xeMocuHTe3, poTocuuTes. [IpoykTHBHOE OOIICHNE U B3aMOJICHCTBHE B TIPOIIECCE COBMECTHOM yueOHOM | MapTa
[IUTAHUA. XemocuHTe3. PoTocuHTe3. POTOMN3| ACATSIBHOCTH C YIETOM MTO3UIUN APYTHX YIACTHUKOB JEATEILHOCTH ITPH OOCYKICHUH THIIOB
dortocunre | Boabl Iluxn KanbBuna KJIeTouHOoro nutanus. CaMocTosTenbHas HH(POPMAIIMOHHO-TI03HABATENbHAS JCSITENBHOCTh C PA3TUYHBIMY
-~ HMCTOYHUKAMU HH(POPMAIIMU O TIPOIleccax XeMOCHHTe3a U (POTOCHHTE3a, €€ KPUTHYESCKAs OLICHKA U
XCMOCHHTE3 uHTeprperanus. DopMupoBaHUE COOCTBEHHOM MO3UIIMH MO OTHOIICHUIO K OUOJIOTHYECKO# nH(OpMAaIuH,
MOJTy9YaeMOi U3 pa3HbIX UCTOYHUKOB. Pa3BUTHE MO3HABATEIBEHOTO HHTEPECA K H3YUYCHUIO OUOJIOTHH B
Mpollecce U3YUYEHHUs AOMOTHUTEIFHOTO MaTepraia yaeOHHKa
25 | Ilnactuueck | I'en. XpaHeHue, nepenaya u OmnpeneneHre OCHOBOMOJATAIONINX MOHSATUI: TEHETUUECKUM KOJI, KOJIOH, aHTUKOIOH, TPAHCKPHUIIIIHUS, 2 menens
Wi OOMEH: | peanu3allis HaclIeICTBCHHON CIUTAMCHHT, IPOMOTOP, TEPMHUHATOP, TPAHCIIALNS, CTON-KOOH, nonrcoMa. [IpoaykTuBHOE 00IIeHUE 1 MapTa
OnocuHTe3 | MH(GOPMAIMU B KICTKE. B3aMMOJICHCTBHE B IPOIIECCE COBMECTHON YUSOHOM NEATEIHHOCTH C YIETOM IMO3HIIMHA IPYTHUX YIaCTHUKOB]




O€JIKOB

I'enernyeckuii kog. MaTpuaHbIit
cunte3. Cunres Oenka. [Tonmucoma

JESTETHLHOCTH IPH 00CYKACHIUH 0COOEHHOCTEH IIIaCTUIECKOro 0OMEHa B KJIETKE HA PUMEpE
OnocunTe3a 6e1KoB. CaMocTOATeNbHAS HH(POPMAIIMOHHO-TI03HABATENIbHAS ACATEIBHOCTD C PA3IMYHBIMU
HCTOYHMKAaMH MH(OPMAIN O MEXaHU3Max Mepeaadr U pealn3alny HaclIeICTBeHHON nHpopManuy B
KJIETKe, €€ KpUTHYecKas OLeHKa U HHTepnpeTannsi. PopMupoBaHre COOCTBEHHOH MO3ULINH T10
OTHOILIECHHIO K OMONOrHYecKoi nH(POpMAaLInH, MOTyIaeMON U3 pa3HbIX UCTOUYHUKOB. Pemenne
OMOJOTHYECKHX 3a/1a4, CBSI3aHHBIX C ONPEAEICHUEM MTOCIIEeA0BATEIIFHOCTH HYKJICHHOBBIX KUCIIOT U
YCTaHOBJICHHEM COOTBETCTBHI MEXIY HEH U IMOCIeI0BATEIFHOCTBI0 aMUHOKHCIIOT B rientuse. PazButne
MO3HABaTENIFHOTO HHTEpeca K U3yYCHUIO OMOJIOTHH B TIPOLIECCE U3YUYECHHUS TOTOIHUTEIHLHOTO MaTepraia
yueOHHuKa

26- | Perymsamus | Perymnsmus TpaHCKPHUIIITUHN U Omnpenenenne OCHOBOMOJNArAONINX NOHATHH: ONEPOH, CTPYKTYpPHBIE T€HBI, IPOMOTOP, OIIEpaTop, 3 Henens
27 | TpaHCKpHIIL | TPAHCIAIMH B KJIETKE U opranu3Me. | pernpeccop. [locTpoenne MeHTaIbHON KapThl, OTPaKaIOIIEH MOCIIeI0BaTEIHbHOCTD MTPOIIECCOB OMOCHHTe3a | MapTa —
WU U ['eHOMUMKaA. BInsiHHe HAPKOreHHBIX | GelIKa B KIETKE M MEXAaHH3MOB X peryisiuu. [IpoayKTHBHOE OBIICHHE U B3auMOIeHCTBIE B IIporiecce | | HEaEs
TpaHCIALUY | BEIIECTB HA IPOIIECCHI B KIIETKE COBMECTHOH yueOHOM AEATEILHOCTH € YIETOM HO3UIUHA APYTUX YIaCTHUKOB ACATEIBHOCTH PU anpes
B KJIETKE U 00CYX/ICHUH BIIMSHUS HAPKOTEHHBIX BEIIECTB HA MPOIecChl B KieTke. CaMocTosITeNbHas
opra"usmMe MH(GOPMAITMOHHO-TTO3HABATENbHAS IEATEIEHOCTD C PA3TUYHBIMHA HCTOYHIUKAMHU HH()OPMAaIIUU O
perynsnuu 6nocuHTe3a OemnKa B KIeTKe, e€ KpUTUIecKas OLleHKa U uHTepnpeTanus. DopMupoBaHue
COOCTBEHHOH MO3UIHIA IO OTHOLICHHUIO K OMOIOTHYECKOH HHPOPMAINH, TIOIy4aeMOi U3 Pa3HbIX
HCTOYHUKOB. Pa3BuTHE NI03HABATEIHHOTO HHTEPECA K U3YUEHHUIO OMOJIOTHH B MPOIIECCE H3YUCHHUS
JIOTIOJTHUTEIBHOTO MaTepHaia yueOHHKa
28- | Jlenenue Kierounslii 1iukit: uatepdasa u OnpeneneHne OCHOBOIONATAIONIUX TOHATHH: MUTO3, )KU3HCHHBIH [IUKJ KJICTKH, HHTEepda3a, mpodasa, 2-3
29 | kieTKw. Jenenue. Armonto3. MHUTO3, ero Metadasa, anadasa, Tenodasza, peAyIIMKAINs, XPOMATHIBI, IEHTPOMEPA, BEPETCHO JICICHHS, aMUTO3, HEJECIA
Muto3 ¢a3sb1. Buonornueckoe 3HaUEHUE anonTo3. [IpoayKTHBHOE O0IIEHHE ¥ B3aMMOCHCTBHE B MPOILIECCE COBMECTHON yUeOHOM neATeIbHOCTH ¢ | AlPeId
MUTO34 YYETOM MO3UIHN APYTUX YIACTHUKOB JIEATEIBHOCTH TIPH 00CYkICHHUH BOTIPOCOB MUTOTHYECKOTO
neneHus KineTku. CaMoCcTosATebHAs HHGOPMAIIMOHHO-TIO3HABATEIbHAS IEATEILHOCTD C PA3TUYHBIMH
UCTOYHUKAMH HHPOpMALUH 00 0COOEHHOCTAX KIJIETOUYHOTO [IUKJIA Y Pa3InYHbIX OPTaHU3MOB, €€
KpUTHYECKas OlleHKA U MHTeprnpeTanus. DopMupoBaHre cOOCTBEHHOH MO3UIINH 110 OTHOIIECHHIO K
ouonornueckoil HHGOpPMAIIHH, TOTy4aeMOW U3 pa3HBIX HCTOYHHUKOB. Pa3BuTHE NTO3HABATEIHHOTO
WHTEpeca K M3YUeHHI0 OMOJIOTHHU B MPOLecce M3YUYeHHs] JOMOJHUTENBHOIO MaTepuana yaeOHHKa
30- | Jdencuue Meiio3, ero MexXaHH3M U Ompenenenre 0CHOBOIOJIATAIONTNX ITOHATHI: MeH03, KOHBIOTAIH, KPOCCHHTOBEP, TAMETOTCHE3, 4 nenmens
31 | kIeTkw. OmoJIOTHYECKOE 3HAUCHHE. CIIEpPMAaTOreHe3, 00reHe3, pa3bl raMeTOreHe3a: pa3sMHOXKEHHUS, pOCTa, co3peBanus, pa3a popmupoBanus, | alpemsd —
Meiios. Konbroranus xpomocoMm u HATIPABUTENBHEIE TeNbla. [[0CTPOCHHE MEHTANBHOM KApThI TIOHATHIA, OTPaKAIOIIeH CYIHOCTb MONoBOro | 1 Heles
[Tomosrie Kpoccunrosep. CoMaTHYECKUE U pa3sMHOKEHUs Opranu3MoB. [IpoaykTuBHOE O0IIEHHE 1 B3aUMOJIEHCTBUE B IPOLIECCE COBMECTHOM Mast
KIIETKH TIOJIOBBIC KIeTKU. ["ameToreHes Y4eOHOM JIeITENBHOCTH ¢ YIETOM MO3HIUI JPYTUX YYACTHUKOB JCATENLHOCTH MPU 00CYKICHUN

BOIPOCOB MEHOTHYECKOTO AeNeHus KieTkn. OBIageHre MeToIaMi HayqHOTO ITO3HAHUS B IIPOLIECCe
CpaBHHMBAHHS MTPOIECCOB MUTO3a U MEH03a, IPOIIECCOB 00Pa30BaHUs MYKCKUX U )KEHCKHX TTOJOBBIX
KJIETOK Y YeioBeKa. Pa3BuTHE MO3HABATEIBHOTO HHTEPECA K U3YUCHUIO OMOJIOTHH B TIPOIIECCE N3YICHUS
JIOTIOJTHUTEIBHOTO MaTepHaia yuaeOHHKa




32-
34

Peseps

2-4
HeeIs
Mast




