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1. [Inanupyemble pe3yabTaThbl 0CBOeHHS 00yuyaommMucs npeamera «buosorus»ua
ypoBHe cpeanero oomero oopasosanus (10-11 kiaaccnr)

JInuyHOCTHBIE pe3y/bTaTbl B c(epe OTHOIIEHUH oO0ydaromuxcs K cede, K cBOeMY
310POBbI0, K IO3HAHUIO Ce0s:

- opueHTauus OOYydJalOUIMXCS Ha JIOCTHKCHHE JIMYHOTO CYACThS, pEaH3alHIo
MO3UTHBHBIX JKU3HEHHBIX TMEPCHEKTUB, WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CMOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPE/IEICHUIO, CIIOCOOHOCTH CTAaBHTh LEIH U CTPOUTH
YKU3HEHHBIC IIJIaHBI,

-TOTOBHOCTb W CIIOCOOHOCTH 00ecCneuuTh ceOe M CBOUM OJIM3KHM JOCTOWHYIO JKU3HB B
MPOLECCE CaMOCTOSATEIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

-TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOIIMXCS K OTCTAaUBaHUIO JIMYHOIO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHUS;

- TOTOBHOCTb U CHOCOOHOCTh OOY4YalOLIUMXCSl K CaMOPa3BUTHUI0O M CaMOBOCIIUTAaHUIO B
COOTBETCTBUU C 00II€YEIOBEUECKHMMHU [IEHHOCTSIMU U HJeajlaMi I'Pa)JIaHCKOT0 00IIEeCTBa;

- IPUHATHE W peaju3alus IIEHHOCTeH 310poBOro u Oe3omacHoro oOpa3a >KU3HH,
OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (U3MUYECKOMY U
MICUXO0JIOTHYECKOMY 3/10POBBIO;

- HETIPUSITHE BPEIHBIX MPUBBIYCK: KYPEHHsI, YTOTPEOIEHUS aTKOTOJIsI, HAPKOTHKOB.

JIMYHOCTHBIE pe3yJbTaThl B cpepe oTHOMIEHHH 00y4yaromuxcsa Kk Poccuu kak K
Poaune (OTeuecTBy):

-yBaXK€HHE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTU mepen Poaunol, ropmoctu 3a
CBOM Kpaii, cBor0 Ponuny;

JIMYHOCTHBIE Pe3yJbTAThl B cepe OTHOMIEHHH 00YYAIOIIMXCH K 3aKOHY,
roCcy/IapcTBy UK IPa;KIaHCKOMY 001IECTBY:

- MUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
OOLIECTBEHHON MpPAKTUKHU, OCHOBAaHHOE Ha JAMalore KyJIbTyp, a TaKXke pa3iuyHbIX (popm
OOLIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

JIMYHOCTHBIE Pe3yJbTaThl B chepe OTHOLICHUI 00yYAIOIIHUXCH ¢ OKPYKAIO UMM
JIIOIbMU:

- HPaBCTBEHHOE CO3HAHHWE U TIOBEJIEHHWE Ha OCHOBE YCBOGHHUS OOIIEYETOBEUYECKUX
LIEHHOCTEH, TOJEPAaHTHOIO CO3HAHWSI W TOBEICHHS B IMOJIUKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIOCOOHOCTH BECTH TUAJIOT C APYTUMH JIIOJbMH, IOCTUTaTh B HEM B3aMOIIOHUMAHUS, HAXOAUTh
oOlIue eIy U COTPYAHUYATH JJIS UX JOCTUKECHHUS,

- PUHATHE  TYMAHUCTHMYECKHUX  LIEHHOCTEH,  OCO3HAHHOE,  YBXHUTEIbHOE U
N00poXkeNnaTeIbHOE OTHOIICHHE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

- CHOCOOHOCTH K COMEPEKMBAHUIO U (POPMUPOBAHUE TOZUTHBHOTO OTHOIIEHUS K JIOASIM, B
TOM 4YHCJIE K JIULAaM C OFPAaHUYEHHBIMU BO3MOKHOCTSIMH 3J0POBbS U WHBaJIHAaM; OEpexKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY U TCUXOJIOTUYECKOMY 30POBBIO
JPYTUX JIIOJIeH, yMEHUE OKa3bIBaTh NEPBYIO TOMOIIIb;

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4YaIOIIHUXCSH K OKPYKAIOLIEMY
MHPY, *KUBOI NPHPOe, Xy10KeCTBEHHON KYJIbType:

-MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  pPa3BUTUS  HayKH,
3HAYMMOCTHU HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BIJIaJIEHUE JIOCTOBEPHOM
uHpopmalued 0 MEPeqOBBIX JOCTHIKEHHUSIX U OTKPBITUAX MHUPOBOW M OTEUYECTBEHHOH HAyKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MHUpa U OOIIECTBA;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE €aMOOOpa3oBaHMIO, Ha
NPOTSHKEHUM BCEW JKM3HU; CO3HATENbHOE OTHOIIEHHE K HENpephlBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIIHOM MPO(ecCHOHANBHOM U 00IEeCTBEHHOM I TeTbHOCTH;

- DKOJIOTUYECKasi KyJIbTypa, OepexHOe OTHOIIEHUS K POJHON 3emie, HPUPOIHBIM
OorarctBam Poccuu 1 Mupa; MOHMMaHHE BIMSHHUS COLMATBHO-DKOHOMUYECKHX IPOIIECCOB Ha
COCTOSIHUE TPUPOJHOM M COLMAIBHOM CpEelbl, OTBETCTBEHHOCTb 3a COCTOSIHUE IPUPOIHBIX
pECYPCOB; YMEHHUS U HABBIKM Pa3yMHOI'O INPUPOIOIOJIB30BAHUS, HETEPIHUMOE OTHOIIEHHE K



NEUCTBUSM, TPUHOCSIIMM BpEZ OSKOJIOTUH; NPUOOPETEHHE OTMbITa SKOJIOTO-HAIPABICHHOM
NeATeIbHOCTH;

JInyHOCTHBIE pe3yJbTaThl B c(epe OTHOLIEHUs] oOydawIuxcs K Tpyay, B cdepe
COLMAJIBHO-9KOHOMHYECKHX OTHOLIEHUIA:

- OCO3HAHHBIN BBIOOP OymyIIel mpodeccuu Kak MmyTh U Coco0 peaan3anui cOOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

-TOTOBHOCTh OOyYamOmuXcs K TPYAOBOH NPOPEecCHOHATHHON JEATEeNbHOCTH Kak K
BO3MOKHOCTH  Y4acTHsl B  DCIICHWW JIMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX,
oO0IIeHAITMOHAIBHBIX TIPOOIEM;

JIn4HOCTHBIE pe3yabTaThI B cepe PU3HMYeCKOoro, NCUX0J0rH4ecKoro, CONMaaIbHOro0 U
aKaJeMH4ecKoro 0J1aronosy4usi 00y4arommxcs:

- ¢usnveckoe, SMOILIMOHAIBHO-TICUXOJIOTUYECKOE, COIMAJIHOE Onaromnosryume
oOyuarouuxcs B *U3HU 00pa30BaTeIbHOM OpraHM3aliy, OIYIEHUE JEeTbMU O€30MaCHOCTH U
TICUXOJIOTHYECKOT0 KoMpopTa, HHGOPMAIIMOHHON 0€30TTaCHOCTH.



IInanupyeMbie MeTanpeMeTHbIe pe3yJIbTATHI OCBOECHHS] MPOrpaMMbl Y4eOHOr O
npeamera «buoJsiorus»

PeryisiTuBHBIE YHHBePCAJIbHbIE YUeOHbIE el CcTBUS

OOyyamomuiicss HAy4YnTCs:

- OLOCHHUBATH BO3MOXHBIC ITIOCIICACTBUA NOCTUXCHUA OCTaBJIICHHOU e B
I[G?ITCJIBHOCTPI,CO6CTBGHHOI>1 JKU3HHU U )KU3HHU OKPYKAKOIINUX JIIOI[GfI, OCHOBBIBAACH Ha
COOOpaKEHUSX ITUKUA U MOPAJIH;

- CaMOCTOSITETILHO OMPEENIATh LIEJIH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 0 KOTOPBIM
MOXKHOONPCACINUTD, YTO LCJIb JOCTUTHYTA,

-CTaBUTH U (POpPMYIHPOBATH COOCTBEHHBIC 3374l B 00Pa30BaTEILHOM JACATCILHOCTH U
JKNU3HCHHBIXCUTYAIIUAX

-OIIEHUBATh PECYPCHI, B TOM YHCIIE BpEMS U ApYrue HeMaTepUallbHbIE PECYPCHI,
HGO6XOI[I/IMI)IC I JOCTUXKCHUA IIOCTaBJIICHHOU e,

-BI)I6I/IpaTB OyTbh JOCTHIKCHHA LCIIHU, IJNIAHUPOBATH PCHICHUE IMOCTABJICHHBIX 3aaad,
ONTUMU3UPYAMATCPUATIBHBIC 1 HEMATCPUAJIBHBIC 3aTPAThI;

-OpraHu30BbIBaTh Y(PPEKTUBHBIN TOUCK PECYPCOB, HEOOXOAUMBIX JIS TOCTHKEHUS
IIOCTaBJICHHOMIICIIH,

- COTIOCTABJIATH MOJTYYCHHBIA PE3YNIBTAT NCATCILHOCTH C MIOCTABIICHHON 3apaHee IeNbIO.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBUS

Oo0yuaromuiicss HAy4YUTCsH:

- UCKaTh U HaXOJUTh 000OIIEHHBIE CIIOCOOBI PEIICHHS 3a/1a4, B TOM YHCIIE, OCYIIECTBIISATh
pa3BepHYTHI WH()OPMAIMOHHBIM TMOWUCK M CTAaBUTh Ha €ro OCHOBE HOBBIC (ydeOHBIE U
MO3HABATENIbHBIC) 3a/1a4H;

-KpUTUYECKH OIICHMBaThb M HMHTEPIPETUPOBATh HMH(POPMAIMIO C pPa3HBIX MO3MIIMIA,
pacrno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUHs B UH(YOPMAILIMOHHBIX UCTOYHHUKAX;

- HCIIOJIb30BaTh PA3IUYHbIE MOJEIbHO-CXEeMAaTUYECKUE CpEICTBA [UIsl TMPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3¢M W  OTHOIIEHWH, a TaKke TMPOTUBOPEUYUA, BBISBICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

-HAXOJIUTh U MPUBOAUTH KPUTUYECKUE APTYMEHTHI B OTHOILIECHUHU JCHCTBHUM M CYXJACHUN
JPYroro; CHOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKMM 3aMEYaHUSM B OTHOIICHUU
cOOCTBEHHOTO CYKJIECHHS, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,

- BBIXOJUTH 32 paMKU y4eOHOTO MpeIMeTa W OCYIIECTBIATH IleJIEHANPABICHHBIM MOUCK
BO3MOXHOCTEH /715 IIMPOKOT0 MePeHoca CPeCTB U CIIOCOO0B IEHCTBUS;

- BBICTpPaWBaTh  MHJIUBUIYAIbHYIO  OOpa30BaTEeIbHYIO  TPAGKTOPHUIO,  YYUTHIBAs
OTpPaHUYEHUS CO CTOPOHBI APYTUX YUACTHUKOB U PECYPCHBIE OTPAaHUYCHUS,

- MEHATD U YACPKUBATh pa3HbIC MO3UIIMY B TO3HABATEILHOU EATEIILHOCTH.

KoMMmyHuKaTHBHBIC YHHBEpCaIbHbIE y4eOHbIe AedcTBUS O0y4aromuics HAYYUTCS:

-OCYILECTBJIATH JCNOBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMH
(kak BHYTpH 00pa30oBaTENbHON OpraHu3alliy, TaK M 3a €€ IpeaesiaMu), MoJAOUpaTh MapTHEPOB
JUIS IETIOBOM KOMMYHUKALIUA UCXOMASl U3 COOOpaKeHUN pe3yNbTaTUBHOCTH B3aUMOJICHCTBHUS, a
HE JINYHBIX CUMIIATH;

-TIPU OCYIIECTBIEHUU TPYNNOBOM pPaOOTHI OBITH KaK PYKOBOAMTENEM, TaK M YICHOM
KOMaH/JIbl B Pa3HBIX POJIAX (Te€HepaTop e, KPUTUK, UCIIOJHUTENb, BHICTYAIOMINMA, SKCIEPT U
T.1.);

- KOOPIMHUPOBATH M BBIMOJHITH PAOOTy B YCIOBHSIX PEAIbHOTO, BHUPTYAIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- pa3BEpHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOK TOYKY 3pEHUSA C HCIOJIb30BAHUEM
a/ICKBaTHBIX (YCTHBIX U MMUCbMEHHBIX) SI3IKOBBIX CPEJICTB;

-pacno3HaBaTh KOH(MDIMKTOTEHHBIE CHUTYyallMM W TMPEeNOTBpaliaTh KOHQIHMKTBHI JI0 HX
aKTUBHOUM (haspl, BBICTpaWBaTh JAETOBYIO M O0pa30BaTEeIbHYIO KOMMYHUKaIWIO, wu30eras
JIMYHOCTHBIX OLICHOYHBIX CYKJICHUM.



IInanupyeMble npeIMeTHBIE Pe3yJIbTAThl 0CBOEHUS MPOrPaMMbl Y4eOHOT0 MpeMeTa
«buoJsiorus»

B pe3yabTare u3ydeHusi yueoHoro npeamera «buosiorusi» Ha ypoBHe cpeIHero
o0meroodpa3oBanmsi:

OOyyaromuiicss Ha yrjiy0JIeHHOM YPOBHE HAYUHMTCS:

-OIICHUBATh POJIb OMOJIOTUYECKUX OTKPBITHA M COBPEMECHHBIX HCCIICIOBAHUN B Pa3BUTHH
HAyKH U B TIPAKTUYECKOU JIEATSILHOCTH JIIOJICH;

- OIICHUBATh POJIb OMOJIOTUM B ()OPMUPOBAHWU COBPEMEHHOUN HAyYHOW KapTHHBI MHpA,
MIPOTHO3UPOBATH TIEPCIIEKTUBEI PA3BUTHS OUOJIOTHU;

- YCTaHABJIMBATh M XapaKTEPU30BATh CBSI3b OCHOBOTIOJIATAIONINX OHOJIOTHYECKUX MOHSITHMA
(kmeTka, opraHm3M, BHI, YKOCHUCTEMa, Onocdepa) ¢ OCHOBOIOJIATAIONIMME MOHATUSIMHU JPYrUX
€CTECTBCHHBIX HAYK;

- 00OCHOBBIBaTh CHUCTEMY B3TJISZIOB HA JKMBYIO MPHUPOAY W MECTO B HEH 4eIOBEKa,
MPUMEHSST OMOJIOTUYECKHE TCOPHH, YUCHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TTIOHUMATh TPAHUIIBI UX
MIPUMECHUMOCTH;

- MPOBOJUTH Y4EOHO-HCCIEIOBATEIBCKYIO JEATEIBHOCTh 10 OHOJIOTMM: BBIJIBUTAThH
TUIOTE3bl, MJIaHUPOBaTh pabOTy, OTOMpPATh M NMpeoOpa3oBbIBATH HEOOXOAUMYIO HMH(GOpPMALUIO,
MIPOBOJMTH 3KCIIEPUMEHTBI, HHTEPIPETUPOBATH PE3yJbTaThl, JejaTh BBHIBOJABI Ha OCHOBE
MOJTyYCHHBIX PE3yJIbTATOB;

- BBISIBJIATH M1 OOOCHOBBIBAThH CYIIECTBEHHBIC OCOOCHHOCTH PA3HBIX YPOBHEH OpraHH3aIiH
KU3HH;

-yCTaHABJIUBATh CBSA3b CTPOCHHS W (PYHKIUH OCHOBHBIX OMOJIOTHYCCKHMX MAaKPOMOJICKYII,
UX POJIb B Ipoleccax KJIETOYHOTO0 METaboIu3Ma;

- pemiaTh 3aJadyd Ha omnpeaesneHue mnocienoBarenbHocTH HykieotuaoB JIHK u nPHK
(MPHK), antukomonoB TPHK, mnocrmenoBaTeapbHOCTH aMHUHOKHCIOT B MOJIEKylle Oenka,
MpPUMEHsST 3HAaHUS O peakUUsX MATPUUYHOTO CHHTE3a, TE€HETHYECKOM KOJe, MpPHUHIINIIE
KOMIIJIEMEHTapHOCTH;

- lenath BBIBOJBI 00 HM3MEHEHHSX, KOTOpPbIE MPOU30HAYT B IMpolieccaXx MaTpUYHOIO
CHHTE3a B CIy4a€U3MEHEHU Nocien0BaTeIbHOCTH HykieoTna0B JIHK;

- cpaBHUBATh (haszbl JAENCHUS KIETKH; pellaTh 3aJauyd Ha OINpejAesicHhe U CpaBHEHHE
KOJIM4ecTBa reHeruueckoro marepuana (xpomocomM u JIHK) B kieTkax MHOTOKIETOUYHBIX
OpPraHU3MOB B pa3HbIX (pa3ax KIETOYHOIO LUKJIA;

- BBISIBIISIT CYIIECTBEHHbIE IPHU3HAKU CTPOCHMS KJIETOK OpPraHU3MOB pa3HBIX LIAPCTB
KUBOI TNPHUPOJBI, YCTaHABIUBATh B3aUMOCBS3b CTPOCHUS U (PYHKIUN dYacTell U OpPraHoOUIOB
KIICTKU;

-000CHOBBIBaTh B3aUMOCBS3b IJIACTHUECKOTO M IHEPreTHYECKOro OOMEHOB; CpPaBHHBATH
MPOLIECCHl TUIACTUYECKOTO M JHEPreTUYECKOro OOMEHOB, MPOUCXOJSAIIMX B KJIETKaX MKUBBIX
OpraHU3MOB;

- OIPENIeNISITh KOJTUYECTBO XPOMOCOM B KJIETKAaX PAacTEHUIl OCHOBHBIX OTENIOB Ha Pa3HbIX
JTanax >KM3HEHHOTO 1IHKIIa;

- peliaTh TeHEeTHYECKHE 3a/aud Ha IUTHOPHUIHOE CKpEIIMBaHHE, CIEIIeHHOEe (B TOM
YHClie CLEIUICHHOE ¢ MOJIOM) HacleJOBaHUe, aHATM3UPYIOIee CKPEIIUBaHHe, PUMEHSI 3aKOHBI
HACJIEJICTBEHHOCTH U 3aKOHOMEPHOCTH CILICTITICHHOT'O HACJIEIOBAHMUS;

- pacKphIBaTh MPUYHHBI HACJIEJICTBEHHBIX 3a00JI€BaHUH, apryMeHTHPOBAThH
HEO0OXO0IMMOCTh MEp MPEAYIPEKICHUSI TaKuX 3a001eBaHMIA;

- CpaBHUBATH Pa3HbIE CIOCOOBI Pa3MHOKEHHUS OPTaHU3MOB;

- XapaKTepU30BaTh OCHOBHBIE ATAIBl OHTOTE€HE3a OPTaHU3MOB;

- BBISBIISATH IPUYUHBI U CYIIECTBEHHBIE MPU3HAKH MOAU(PHUKAITMOHHON U MYyTaIllHOHHON
M3MEHUYHUBOCTH; 000OCHOBBIBATH POJIb M3MEHUYUBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM O0TOOPE;

- 000CHOBBIBaTh 3HAYEHHE PA3HBIX METOJOB CEJICKIIMU B CO3JAaHHH COPTOB PACTCHHIA,
MOPOPKUBOTHBIX M IITAMMOB MHUKPOOPTaHU3MOB;

- 000CHOBBIBATh MPUYHUHBI U3MEHSIEMOCTH U MHOTO00pa3us BHUJIOB, IPUMEHSIS



CUHTETUYECKYIOTEOPHIO SBOJIIOLINY;

-XapaKTepU30BaTh MOMYJSIIIUI0 KaK €IMHUILY HBOJIOIUHU, BUJI KAK CUCTEMATUUYECKYIO
KaTerOpHUIO MKAaK PE3yJIbTAT SBOJIOLINH;

- YCTaHABIIMBATh CBSI3b CTPYKTYPhI U CBOMCTB 3KOCUCTEMBI;

-COCTaBJIATh CXEMbI NIEPEHOCA BEIIECTB U YHEPTUU B IKOCUCTEME (CETHU MUTAHUS),
MIPOTHO3UPOBATHUX U3MEHCHHUS B 3aBUCIMOCTH OT U3MEHEHUS (DaKTOPOB CPE/IbI;

- apryMEHTHUPOBAaTh COOCTBEHHYIO MO3HIIMIO 10 OTHOUIEHUIO K SKOJOTHUYECKHM
mpo0ieMaM HIOBEJICHUIO B TIPUPOTHOM CpeJIe;

- 000CHOBBIBATh HEOOXOIUMOCTh YCTOMYHBOTO PA3BUTHUS KaK YCIOBUS COXPAHCHUS
ouochepsr;

- OIICHUBATh MPAKTUYECKOE M ITUYECKOE 3HAYEHHUE COBPEMEHHBIX MCCIICIOBAHUI B
OMOJIOTUH, MEAUITHE, KOJIOTUH, OMOTEXHOJIOTUH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

- BBISIBJISITh B TEKCTE OMOJIOTHYECKOTO COJACp)KAHUs MPOOJIeMy U apryMEHTHUPOBAHHO €€
OOBSACHATE;

- IPEICTABIATH OMOJIOTUYECKYIO HH(OPMAIIUIO B BUJE TEKCTa, TaOIUIIbI, CXEMBI, rpaduKa,
TUarpaMMbl M JIeNIaTh BBIBOJIBI HA OCHOBAaHUHU IMPEACTABJIICHHBIX JTAaHHBIX; MPEeOOpa3OBBIBATH
rpaduk, TaOIHIly, AMArpaMMy, CXeMY B TEKCT OMOJIOTUYECKOTO COJEPIKAHMUS.

Oo0yuamomuiicst Ha yrjy0JJeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUHMThCS:

- OP2aHU308bI8AMb U NPOBOOUMb UHOUBUOYATLHYIO UCCIE008AMENbCKYI0 0esIMENIbHOCHb NO
ouonocuu (unu  pazpabamvieamsv — UHOUBUOVAILHLINU — NPOEKM):  GblOBUAMb  2UNOME3b,
nianuposames  pabomy, omoupamv U npeodpaz08vIBAMb  HEOOX0OUMYIO  UHDOPMAYULO,
NnpoBOOUMb IKCNEPUMEHMDBL, UHMEPNPEemuposams pe3yibmamel, 0elamsv 6ble00bl HA OCHOBE
NOJIYYEeHHbIX Pe3yIbmamos, npeocmasiams NPOOYKNm C80UX UCCIe008AHUL;

- NPOCHO3UPOBAMb NOCIEOCNEUS COOCMBEHHBIX UCCTIE008AHULL C YUEMOM IMULECKUX HOPM
U 9KOJ02UYECKUX Mpebo8aHuUll;

- 8bI0ENIAMb CYUeCMBEeHHble 0COOEHHOCMU HCUSHEHHBIX YUKI08 npeocmasumeneti pazHolx
0mMOoeNno8 pacmeHutl U Muno8 HCUBOMHBIX; U30OPANCAMb YUKIbL PA3ZGUMUSL 8 BUOE CXEM,

- QHAIU3UPOBAMb U UCHONL308AMb 8 peuleHUU Y4eOHbIX U UCCLe008amenbCKUX 3a0ay
UHGOpMaYUIO 0COBPEMEHHBIX UCCTIE008AHUAX 8 OUONO2UU, MEOUYUHEe U IKOTOUU,

- ap2ymeHmuposamas HeobxX0o0uMocms cunmesa ecmecmeenHo-Hay4Ho20 u
COYUOYMAHUMAPHOSO3HAHUSL 8 INOX)Y UHPOPMAYUOHHOU YUBUTUSAYUU,

-MOO0enuposamy UMeHeHue JKOCUCIEeM N0 GIUAHUEM PpA3IUYHbLIX 2PpYNn hakmopos
OKpYHCcaroueri cpeovl;

- BLIAGNAMbL 68  npoyecce  UCCIe008AMENbCKOU  OesIMelbHOCMU — NOCIe0CmBUs.
AHMPONO2SEHHO20 B030€liCmBUs HA IKOCUCMEMbl C80€20 pe2UoHd, Npedrazams Ccnocoowl
CHUMICEHUST AHMPONO2EHHO20 8030eUCMBUSL HA IKOCUCTNEMDbL,

- UCNONIL308AMb  NPUOOPEmeHHble KOMNemeHYyuu 6 NPAKmu4eckou OesimelbHOCmu U
NOBCEOHEBHOU  JCU3HU Ol NpuoOpemenuss Onvlma OesmeibHOCmU, Nnpeoulecmeayuiel
npogeccuoHanbHOU, 8 0CHO8e KOMOPOLL JIexCum OU0I02Us KAK yYeOHblll npeomem.



Coaep:xkanne Kypca «buoJiorus:

10 KUIIACC

1. Bseoenue ¢ Kypc oowieit ouonozuu (6 uacoe).

OcHoBHblE cBOMCTBA XHU3HU. OTIMUYMTENbHBIE NpPU3HAKU KUBOro. buocucrema Kak
CTPYKTYpHasi €IMHMIA JKUBOW MaTepuM. YPOBHM OpraHU3allMM JKUBOW  MPHUPOJBIL.
buosornyeckne MeTonpl UW3y4YeHUs TNPUPOAbl (HaOmIOIeHWe, W3MEepeHHe, ONHCaHue U
AKCIEPUMEHT). 3HaUEHHUE TPAKTUUECKONH OMOJIOTHH.

Okckypeust Nel. MHorooOpa3ue BuZOB B poaHoM mnpupoje. Ce30HHbIE U3MEHEHHUS B
YKUBOM IPUPOJIE.

3Harb/MOHMMaTh: YPOBHU OpraHu3aludy SKUBOro. KpuUTepuu IKUBBIX CHCTEM.
Conepxkanre W TMOCTpOeHHE Kypca obmiel O6uosorun. OCHOBHBIE CBOWCTBA JKMBOM MaTepuwu.
[TonsiTne «bnocucremar.

VYmerb: OOBSCHATH CBOWCTBA KUBBIX OPraHU3MOB, /1aBaTh XapaKTEPUCTUKY YPOBHIM
OpraHMU3aIUH KUBOH MPUPOIHL.

2. Buocghepnuuiit yposens sncusnu (9 uacos).

VYuenue B.U.Bepnanckoro o 6uochepe. @yHKIIMU )KUBOTO BeliecTBa B brocdepe.

I'mnote3sr A.M.Omapuna u Jx. XosieliHa 0 BOSHUKHOBEHUH KU3HHU (KUBOTO BEIIECTBA)
Ha 3emuie. Dtanbl OMOJIOTUYECKOM IBOJIIOLNHU B pa3BUTUU Ouocdeprl. KpyroBopoThl BeliecTs u
MOTOKM HSHepruu B Ouocdepe. buomormueckmii kpyroBopoT. buocdepa kak rmobampHas
duocucremMa 1 SKOCUCTEMA.

UYenoBek kak >xutenb Ouocdepsl. ['mobanbHble H3MeHEHHs] B Ouocdepe, BbI3BaHHBIC
NeSITEeIbHOCThIO 4YeJloBeKa. Pojb B3aMMOOTHOILIEHUH YeIOBeKa M MPUPOAbl B Pa3BUTUU
orocdepsl.

Ocob6enHoct 6nochepHOro YpOBHS OpraHU3aIH )KUBOW MAaTEPHUH.

Cpensl >KWM3HU OpraHu3MOB Ha 3emiie. ODKoJoTHYeCKHe (aKTOphl: aOMOTHUYECKHE,
OMOTHYECKHE, AaHTPOIIOTEHHBIE. 3HAYEHUE SKOJOTHUECKUX (PaKTOPOB B )KU3HU OPraHU3MOB.

JI/p Nel. Ompenenenne 3arpsa3HEHHOCTH aTMOC(HEPHOTO BO3AyXa C TOMOIIBIO
OMOWHIMKATOPOB.

3uars/monumare: Uto Takoe O6mocdepa. I'panunbr 6mocdeprl. buomaccy moBepXHOCTH
cyu 1 MupoBoro okeana. @yHKIIMH )KUBOTo BeniecTBa. Ponb yenoBeka B 6uocdepe.

VYmern: Ilob30BaThbCcsl HAydHOUW TepMuHOJOTHE. Omnpenenstb TpaHUIbl OHOC)EpHI.
XapakTepu3oBarh (DYHKIIMH KUBOTO BemiecTBa. [IpUBOAUTH MOJIOKUTENbHBIE U OTPULIATEIbHbBIE
MIpUMEPHI BIUAHUS JESITEILHOCTH YelloBeKa Ha Ouocdepy.

3. Buozeouenomuueckuii ypoeens scusznu (8 uacos).

buoreoneno3 xak 6uocucrema U 0coObIi ypOBEHb OpraHU3allid >KU3HHU. bHOreoneHos,
OMOILIEHO3 U SKOCUCTEMA.

[IpocTpaHcTBeHHAs U BHIOBAsi CTPYKTypa OuoreoineHo3a. TuIbl cBA3€il U 3aBUCHMOCTEN
B OuoreoneHose. [IpucnocoOnenus opraHu3MOB K COBMECTHOM KH3HM B OHOIeOlIeHO3aX.
Crpoenue u cBoiicTBa 5KocucTeM. KpyroBopoT BemlecTB U TMPEBpAIlleHUs DSHEPTUU B
OHMOre0lEHO3E.

YCcToHuMBOCTh M JUMHAMUKA 53KOCHUCTEM. 3apoKJIeHHE M CMEeHa OMOTeOlLIEHO30B.
CoxpaneHue pa3sHOOOpa3Hst SKOCHCTEM. DKOJOIMUECKHE 3aKOHBI TPUPOIONOIE30BAHMSL.

JI/p Ne2. ViccnenoBanue 4epT MPHUCTIOCOOICHHOCTH PACTEHUH M KUBOTHBIX K YCIOBHUSM
KHU3HH B JJECHOM OMOT€0IIEeHO3E.

3uars/monumars: CTpykTYypy U (yHKIMM OuoreoneHo3oB. CTpoeHHe U CBOICTBa
sKocucTeM. KpyroBopoT BelIecTB M NpeBpalleHUss 3Hepruum B OuoreoreHosze. OCHOBHbIE
MUIIEBBIC [ETH.

VYmern: [l01b30BaThCS HAYYHOUH TepMUHONIOTHEH. [IpUBOINTE IpUMEpPBI OGHOTEOLIEHO30B.
CocTaBisTh LIeNH TUTAHUS.

4. ITonynsayuonno-eudosoit yposeus rxncusnu (11 uacos).

Bupn, ero xpurepun u ctpykrypa. [lomynsius kak ¢opma CylecTBOBaHUS BUA.



Hctopust 3Bomonnonsbix uaeid. Poms Y.JlapBuna B yueHun o0 »Bosronuu. [lomymsims
KaKk OCHOBHAas €AWHUIA 3BOJIONMU. J[BWOKymue cuibl U (DakTophl 3BOJIONHMH. Pe3ymbTaThl
sBosrorul. CucTeMa KMBBIX OpraHn3MoB Ha 3emiie. [Ipucroco6ieHHOCTh OPraHu3MOB K cperie
obuTaHusl.

Bunoo6pa3oBanue kak nporecc yBeianueHust Bu7oB Ha 3emie. CoBpeMeHHOE ydeHue 00
ABOJIIOLIMM — CUHTETHYecKas Teopust 3Bosirorun (CTI).

UYenoBek Kak YHUKAIbHBIA BHUJ KUBOW MPUPOJBL. DTalbl MPOUCXOKICHHS U IBOJIIOLUU
4esioBeKa. [ MIoTe3bl MPOUCXO0KACHUS YEIOBEKA.

OcHOBHBIE = 3aKOHOMEPHOCTM  3BOJIOLUU. OCHOBHBIE HAIpPaBJICHUS  3BOJIOLUU:
apoMmopdo3, mauoamanTanus W JereHepanus. BHoIorudeckwii mporpecc W OMOJOTUYCCKHIA
perpecc.

buopaszHoobpaszue — coBpeMeHHas npobiema Hayku u odmiecTa. [Ipodiema coxpanenus
OMOJIOTMYECKOr0 pa3HOOOpa3usi KaK OCHOBAa YCTOWYMBOrO pa3BUTHS Onochepsl. BcemmpHas
CTpaTerusi COXpaHeHUsI IPUPOJHBIX BUJIOB.

Oco0eHHOCTH NOMYJIALMOHHO-BUIOBOTO YPOBHS KU3HU.

Jl/p Ne3. OGHapyxeHue nmpu3HakoB apoMopdo3a y paCTeHUH U KHUBOTHBIX.

3HaTe/moHUMaTh: DBONIONMOHHYI Teoputo Y. [lapBuna. [IBrKymue CHIBI SBOJIOLHHN:
HacJeACTBEHHAs HW3MEHYHMBOCTh, OOpb0a 3a CYIIECTBOBAaHHME, €CTECTBEHHBIH  OTOOP.
JlokazaTenbcTBa  SBOJIIOIMM ~ OPraHUYECKOro  MHUpa:  CpaBHUTEbHO-aHATOMHUYECKHE,
SMOpHOJIOTUYECKUE U TajeoHToJornyeckue. Bun, ero kpurepuu. [lomynsuus kak cTpyKTypHast
€IMHHIIa BUJAAa W DJEMEHTapHas eauHuIa HBojoluu. PopMUpOBaHHE MPHUCHOCOOICHUN B
mpouecce dBoyolMH. BupooOpazoBanue: reorpaduyeckoe U IKoJorhyeckoe. [1aBHbIE
HaIpaBJIEHUs HBOJIIOLIMU: TIporpecc U perpecc. [lyTu nocTmkeHns OHOJIOTHYECKOro Mmporpecca:
apoMop}o3, uanoaanTanus, AereHepanus.

VYmeth: [107630BaThCsl HAYYHOM TepMUHOJOTHEH. Xapakrepu3oBath yueHue Y. JlapBuna
00 SBOJIIOLMHU, ABMXKYIIHE CHJIbI IBOJIOLUMH, KpUTepuu BuAa. WiuocTpupoBaTh HpUMeEpamu
TJIaBHBIE HAIPaBIICHUS SBOMIONUH. BBIABIATE apomMopdo3bl Yy pacTeHHid, HIMOaJanTaluu U
JiereHepalny y >KMBOTHBIX. Ha OCHOBe 3HaHMI MBMXKYIIMX CHJI SBOJIOLUH, UX OHOJOTrHYECKON
CYITHOCTU OOBACHATH NMPUYUHBI BOZHUKHOBEHHUSI MHOTO00pa3us BUAOB KUBBIX OPraHU3MOB U UX
MIPUCIIOCOOJICHHOCTH K YCIOBHIM OKPYXKAIOUIEH Cpebl.

11 KJIACC

1. Opzanusmennstit yposens ycuznu (17 uacoe).

OpraHu3MeHHBII YPOBEHB )KU3HH U €T0 PoJib B ipupoje. Opranus3M Kak OHocucTeMa.

OOMeH BelIecTB U MPOIECChl )KU3HECITEIPHOCTH OPraHu3MOB. Pa3inuus opraHu3mMoB B
3aBHCUMOCTH OT CIOCO0a MUTaHUSA: TeTepoTpodsl (canmpoduThl, XHUINHUKH, [apasuThl) WU
aBTOTPO(DBI (hoTOTPODBI, XEMOTPO(DHI).

Pa3mHOKeHne opranu3smMoB — mosioBoe u oOecrosioe. OTMIIOAOTBOPEHUE U €r0 3HAYCHHE.
JIBOWHOE OIJIOJJOTBOPEHHE Y TTOKPHITOCEMEHHBIX (IIBETKOBBIX) PACTCHUIA.

WunuBuayanbHoe — pa3BUTHE ~ opraHu3Ma  (OHTOTeHe3).  OMOpUOHANBHBIA U
MOCTAMOPHOHAIBHBIA MEPHOJBI  PAa3BUTHUSA oOpraHu3Ma. [lociencTBHsS BIMSHUS —AJIKOTOJIS,
HUKOTHHA M HAPKOTUYECKUX CPEJICTB HA Pa3BUTHE 3apObIIIA YEIOBEKA.

HacnenctBeHHOCTh M M3MEHUMBOCTH — CBOMCTBA OpraHuW3MoB. ['eHeTHKa - Hayka o
3aKOHOMEPHOCTSIX HACJIEeICTBEHHOCTH U M3MEHYMBOCTH.

N3MeHunBOCT,  MPU3HAKOB  OpraHu3Ma W €€  TUMbl  (HACNEeACTBEHHas |
HEHaCJIeJICTBeHHas1). MyTaluu, uX MaTepHallbHble OCHOBBI — M3MEHEHHE T€HOB M XPOMOCOM.
MyrtareHsl, UX BIUSHUE Ha OPraHU3M YeJIOBEeKa U Ha KHUBYIO IPUPOIY B IEJIOM.

I'eneTnueckue 3aKOHOMEPHOCTH HACIEIOBaHUsS, YyCTaHOBIeHHbIe [.MeHmeneMm, uX
[UTOJIOTUYECKUE OCHOB. MOHOTUOpUTHOE ¥ TUTHOPHUIHOE CKPEIIUBaHNEe. XPOMOCOMHAs TEOpHs
HacJenCcTBeHHOCTH. B3anmoelictBrue reHoB. CoBpeMEHHBIE TPEJCTABICHUS O TeHE, TCHOTHIIE U
reHOMe.

l'eneTuka mona U HaclelIOBaHUE, CLUEIUICHHOE ¢ MosioM. HacnencTBeHHble 601€3HH, MX



npouIaKTUKA. DTUYECKUE ACTIEKTHl MEIUIIMHCKOW T€HETHUKH.

@DakTOpBl, ONPEAEIAIOLINE 3J0POBBE YEIOBEKA.

I'enernueckue ocHoBhel cenekunu. Briag H.M.BaBuimoBa B pa3BuTHe CENeKUMU. YUYEHHE
H.M.BaBunoBa 0 LEHTpax NPOUCXOXKACHUS KyJIbTYpPHbIX pacTeHuil. OCHOBHBIE METObI
CEJICKIIMH: TUOPUIN3AIUS U HCKYCCTBEHHBIN OTOOP.

buorexnonorusi, ee JOCTHXKEHHUS. OTUYECKUE AaCIEKThl PaA3BUTUS  HEKOTOPBIX
Hcce0BaHUM B OMOTEXHOJIOTUH (KIIOHUPOBAHUE YETIOBEKA).

Bupychl — HekiieTouHasi popMa CyIIECTBOBAaHUS OpraHU3MOB. BupycHbIe 3a00JIeBaHUS.
Crioco6w1 60pr0OsBI co CITJom.

Jl/p Ne4. Pemienue 31eMeHTapHBIX TeHETUYECKHX 3a/1a4.

3uars/monumars: Oopmbl pasmMHokeHus. CyniHOCTh OoHTOreHe3a. [lepmoabl pa3ButHs
OHTOreHe3a. ['€HETHYEeCKYI0 CHUMBOJUKY W TEPMHUHOJOTHUIO. 3akoHbl Mennens. CxeMbl
CKpelllMBaHUs. XPOMOCOMHOE orpesaeneHue noja. OcoOEHHOCTH M3y4eHUsl HacleACTBEHHOCTH
yenoBeka. Moau(puKalMOHHYI0O W MYTAIlMOHHYI0 H3MEHUYMBOCTb, WX TPUYMHBI. 3HAYEHUE
TEHETUKHU JIJISI MEAUITUHBI U 3IpaBOOXPaHEHUSI.

VYmern: [107b30BaThCSl  TEPMUHOJIOTHEH. XapakTepu3oBaTh METOAbl W 3aKOHBI
HacleACTBEHHOCTH. Pemarh 3a1aun Ha MOHO- M JUTHOPUIHOE CKpElTMBaHHE. XapaKTeprU30BaTh
CYIIHOCTbh O€CIMOJI0ro U MOJOBOr0 pa3MHOKeHUs. Pa3nuuaTh pa3inyHble Mepuo/ibl OHTOIEHE3a.

2. Knemounwtii yposens sncuznu (9 uacos).

Kiterounslil ypoBEeHb OpraHu3alMu *XU3HH U €r0 posib B Ipupoje. Pa3Burue 3HaHWU O
knetke (P.I'yk, K.M.bap, M.1lIneiinen, T.11IBanH, P.Bupxos). MeTobl n3ydeHus KIETKH.

Knetka kak 3Tarn 3BOIIOIUH KUBOTO B UCTOpUHU 3eMiid. MHOrooOpasue KJIeTOK U TKaHeH.
Krnerka — ocHoBHas cTpykrypHas u (QyHKIMOHAJIbHAS €IUHWIA >KU3HEACSITEIBHOCTH
OJIHOKJIETOYHOTO ¥ MHOTOKJIETOYHOT'O OPraHU3MOB.

OCHOBHBIE OJIOKEHUS KIIETOYHOW TEOPUU. 3HAYEHHUE KJIETOYHOM TEOPHH B CTAHOBJIECHUH
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPA.

OCHOBHBIE 4YacTH B CTPOCHUM KIETKU. IIOBEpXHOCTHBIM KOMIUIEKC KIETKH —
Oouonoruueckas wmemOpana. Iluromnasma ¢ opraHougamMu U BKIIOYEHHSIMH. Slapo ¢
XpOMOCOMaMH.

[locTosiHHBIE W BpeMEHHBIE KOMIIOHEHTHI KJIETKH. MeMmOpaHHble M HeMeMOpaHHBIE
OpraHouibl, UX (PYHKIMH B KJIETKeE.

JlosimepHblie (MPOKapHUOTHI) U SACPHBIC (3YKAPUOTHI) KICTKH.

KiterouHslil UK )KU3HU KIETKU. JleeHne KIeTKu - MUTO3 U Meio3. CoMartnueckue u
1oJIoBbIe KiIeTKU. OcoOeHHOCTH 00pa30BaHUsI MTOJIOBBIX KIIETOK.

Crpykrypa xpomocoM. Crneuuduyeckue O€IKH XpoMOcoM, X (DyHKIHH. XpOMAaTHH —
komiiekc JIHK u cnemuduyecknx OenkoB. DYHKIMH XpOMOCOM KaK CHCTEMBbI T'€HOB.
JIMTIIONAHBIN U TarIONAHBIN Habop XPOMOCOM B KJIETKaxX. ['OMOIOTHMYHbIE U HETOMOJOTHYHbIE
XpOMOCOMBI. 3HaUE€HUE BUAOBOTO MOCTOSHCTBA YucCia, (JOPMBI U pa3MEPOB XPOMOCOM B KJIETKaX.

I"apmonus u nenecooOpa3zHOCTh B xKUBOM KieTke. [loHsTHE «11€T1ec000pa3sHOCThY.

JI/p Ne5. UccnenoBanue (pa3 MuUTO3a HA MUKPOIpENapaTe KIeTOK KOHYMKA KOPHSI.

3uarp/monumarh: OCHOBHBIE TOJIOKEHUS KJIETOYHON Teopuu. MHOrooOpasue KIETOK U
TkaHel. CTpoeHne W (PyHKIIMM OCHOBHBIX OpPraHOWIOB KiIeTKH. OcOOEHHOCTH KIETOK MpO- U
sykapuoT. KierouHsit muKa ku3HH KIeTKH. CrocoObl AeNeHUs MOJOBBIX M COMATHYECKHX
KJIETOK.

VYmerb: COCTaBIATH CXEMBI MPOIECCOB, MPOTEKAIONIMX B KJIeTke. Paborath c
MUKpOCKOTIOM. M3roTtaBnmuBaTh MuKpomnpenapatsl. OOBSICHATH WpoOIecC Melo3a, dTarbl
00pa3oBaHUs MOJOBBIX KIETOK.

3. Monexynapuwiii yposens sncusnu (8 uacos).

MoutekynsapHBIi YpOBEHB KU3HU, €T0 OCOOEHHOCTH M POJIb B IPUPO/IE.

OCHOBHbBIE XMMHUYECKHE COCOUHEHUs >XKUBOW Marepuu. Makpo- U MHKPOIJIEMEHTHI B
XKUBOM BenlecTBe. OpraHnyeckre U HEOPraHUYECKHE BEIlecTBa, WX poJib B KieTke. Boma —
BYKHBIM KOMITOHEHT >KUBOTO. OCHOBHBIE OMOTIONMMEPHBIE MOJIEKYIIBI )KUBOM Martepun. [loHsTue



0 MOHOMEPHBIX U MOJIMMEPHBIX COCAMHEHUSX.

Ponb opraHMyeckux BEIIECTB B KJIETKE OpraHM3Ma 4YelloBeKa: OENKOB, YIJIEBOJIOB,
JIUTIUAJIOB, HYKJIEMHOBBIX KUCIIOT.

CrpoeHne U XMMMYECKUH COCTaB HYKJIEHMHOBBIX KHUCJIOT B Kierke. [loHstue o
nykieotuae. Ctpykrypa u ¢pyakinuu JIHK — HocuTens HacieaCTBEHHOW MH(OPMAIMU KIICTKH.
Permukanus JIHK. Matpuunas ocHoBa perukanuu JJHK. [TpaBuiio komrementapHoctu. ['en.
[Tonstue o xomone. I'enermueckuit xon. Crpoenue, pyHkuuu u mMHorood6pasue gopm PHK B
kierke. Ocobernnoctu JIHK kineTok sykapuoT u poKapHoT.

[Ipouecchl cuHTE3a Kak 4acTh MeTaboju3Ma B JKUBBIX KieTkax. OTOCHMHTE3 Kak
YHHUKaJIbHAsI MOJIEKYJIIpHAsl CUCTEMA IIPOLIECCOB CO3aHUsI OPraHUYEeCKUX BeliecTB. CBETOBbIE U
TEMHOBBIC peakuu GortocuHTe3a. Poib hoTocuHTE3a B IpUpO/IE.

[Ipouecchl OnocuHTE3a MOJIEKya Oenka. DTanbl cMHTe3a. MaTpuyHOe BOCIPOU3BOICTBO
OENKOB B KIIETKE.

MouiekynspHble MPOLECCHl PACIICINIEHUs] BEIIECTB B 3JIEMEHTApHbIX OMOCHCTEMax Kak
yacTb MeTabonu3Ma B KieTkax. [loHATHE O KIETOYHOM [bIXaHUHM. becKHUcIopoIHBIM U
KHUCJIOPO/IHBIH 3Tanbl JbIXaHUs KaK CTaJUN SHEPreTUYECKOT0 00ecieueHus KIeTKH.

[ToHsTHE O MIIACTUYECKOM U SHEPTETUYECKOM OOMEHE B KIIETKE.

OnacHoCTh ~ XMMHYECKOTO  3arpsi3HeHust  okpyxatomei  cpensl.  IlocmeactBust
JIEATEIbHOCTH YeJIOBEKa B OKpyxkaromiedl cpene. [lpaBuna moBeneHuss B NPUPOJHOU Cpene.
Bpems skonorndeckoil KyJapTyphl YelloBeKa M oOliecTBa. DKOJOrMyecKasl KylbTypa — BajKHas
3aJlauya 4eJll0BEeYecTBa.

3uarb/moHuMMaTh: XHUMUYECKas OpraHu3alus KIETKU: CTpoeHHEe U (YHKIUU BOJIBl U
MHHEPAJTbHBIX COJIeH, OETKOB, JUMUIOB, YTIEBOJOB, HYKIEHMHOBBIX KUCIOT, AT®. CymniHoCTh
MJACTHYECKOTO W JHEpreTuyeckoro ooOmeHa BemlecTB. CymHOCTh OuocuHTE3a Oenka.
doToCHHTE3, €TO 3HAUCHHE.

VYmern: [10J630BaTHCS MIUTOJIOTHYECKON TepMHUHOJIOTHEH. OOBACHATH POIh XUMHUYECKUX
BEIIECTB B JKM3HM KIeTKHU. [lonb30BaTbcs MHMKPOCKONOM, TOTOBUTH W paccMaTpHUBAaTh
MuKpornpenapatbl. Paccka3piBath 0 opme, BEIUYMHE U CTPOCHHM KJIIETOK, PacCMaTpPHUBAEMBIX
O] MUKPOCKOTIOM. UHNTaTh CXeMATHYHBIE PUCYHKH, CXEMBI IIPOLIECCOB, BOCIIPOU3BOIUTH HX.



TemaTn4veckoe IJIAHUPOBAHUE, B TOM YHUCJIC C YIETOM paﬁoqeifl nmporpamMmmal
BOCIIUTAHHUSA €C YKAa3aHUEM KOJIUYECTBA YaCOB, OTBOAUMBIX HA U3YUYCHUE KaXKI0il TeMbl

10 kaace
Ne Kon-60
. Tema ypoka Mooyne «IlllkonbHblil ypok»

n/n P V- P uacoe
1. | Coxepxanue U CTPYKTypa Kypca oOmei 1
6I/I§JI£FI/H/I pyK yp yp m OHpCILCHCHI/IC BOCIIUTATCIIBHOI' O
2 OCHOBHI)Ié CBOICTBA KU3HU HOTCHIIAA YpOita THROMPHHKAMH. 1
3. | VpoBHH OpraHu3anum )XMBON MaTECPUH. YCTaHOBNIGHHE  NOBEPHUTEINLHBIX 1

o OTHOIICHUUN Me)KI[y y‘iHTCJ’ICM U €ero
4. | 3HaueHHEe NPAKTUUYECKONH OMOJIOTHH. 1
™ YUYCHUKaMU, CHOCOGCTBy}OHII/IX
5. Meto 1l OMOJIOTHYECKUX UCCIIEOBAHUIA. TIOBHTHBHOMY BOCHPHATHIO 1
n
6. | Dxckypeus "MHOrooOpasue BUIOB B yuamuMics TpeGOBaHHMi 1 MPOCHE 1
poaHoi#t pupoje. Ce30HHBIC N3MCHEHHUS B yuurens
YKUBOU TIpupoe".
7. | Yuenue o Ouocoepe. UHuiuupoBaHne W MOAJCPIKKA 1
8. HpOI/ICXO)KHeHI/Ie BEIIECTBA. q)yHKHI/II/I HUCCJICIOBATEILCKON JIESITEIIBHOCTH 1
JKABOTO BEIIECTBA. IIKOJIbHUKOB BpaMKaX
9. buonornueckast 3BOJIOIUSA B pa3BUTHHI peanusaiii UMH HHAMBUIYaIbHBIX 1
U TPYHOIOBBIX HCCICA0BATCIIBCKUX
orocdepsl. mpoekToB Ilombop TEKCTOB st
10. | buocdepa kak riodagpHas SKOCHCTEMA. GTGHHA, 3A7MAT  JUIA  POIICHIA 1
9 9
11. | KpyroBopot BemecTs B mpupose. NpOOJIEMHBIX ~ CHTyallMid  JuIst 1
12. | YenoBek Kak XUTENb OHOChEpHI. o6CyXIeHns B KIacce 1
13. | OcobennocTn 6HOCHEPHOTO YPOBHS 1
OpraHu3aIuy )KUBOW MaTepU U €ro pojib B
oOecreuyeHNH JKM3HHA Ha 3eMIie.
14. | B3auMOOTHOIIICHHS YeJI0OBEKA M MPUPOIbI 1
Kak (hakTop pa3BUTHs OHochepsI.
15. | Dkonornueckue GhakTOphl U UX 3HAYCHHE. 1
16. | buoreoneHno3 kak 0COObIil YPOBEHB WHuIMrpoBaHKe W TOMIEPIKKa 1
Opra"Hu3anyy >KU3HHU. HCCIICAOBATEIBCKOM JEATEIIbHOCTH
17. | buoreoneHos kak OMoCUCTEMA U HIKOJIPHUKOB B paMKax peajln3alnu 1
3KOCHCTEMA. UMHUUHIUBUAYAJIBHBIX UTPYIIIOBBIX
o HUCCIICOOBATCIbCKUX IIPOCKTOB
18. | CTpoenue u cBoOicTBa OMOTCOIIEHO3A. Tox 6§p TKCTOR 1A ‘{TCHI/Iz sanau 1
v 9
19. | CoBmecTHas )XH3Hb BUAOB (TIOMYJISIMIT) B st P —— IPOGIEMHBIX 1
OuoreoueHose. cuTyamuii 11 OOCYKICHHS B
20. | [IpuunHbI YCTOWYUBOCTH OMOTEOIIEHO30B. Kacce 1
21. | 3apokeHHE U CMEHA OMOTEOIICHO30B. 1
22. | CoxpaHeHnue pasHo0oOpa3us OHOTeo1eHO30B. 1
23. | DKOJIOrHYeCKHe 3aKOHBI 1
MIPUPOIOTIOIE30BAHUS.
24. | Bug, ero KpuTepuu U CTpyKTypa. WHnunuupoBaHue M TOANEPXKKA 1
25. | Iomynsuus kak Gpopma CyIiecTBOBaHHS HCCICAOBATENECKOM  ACATENEHOCTH 1
BUJIA U KaK 0co0as TeHeTuYecKas CUCTEMA. HIKOJIbHUKOB BpaMKaXx
26. | [Momymnsmus kKak OCHOBHAsI €IUHUIIA peanusaini UMH MHAMBUYaIbHBIX 1
3BOTIOLHH U TpyHOIoOBBIX HCCICAOBATCIbCKUX
>7 1B 6 . npoekToB. Ilombop TekcTOB s 1
. nI000pa3oBaHue - MPOIIECC YBETUICHUS uTeHHE, 3a%au NS pelleHHs,
BUJIOB Ha 3emire. MPOOJIEMHBIX CUTYalHi IS
28. | Drtanbl NpONCXOXKICHHUS YeJIOBEKa. 00CYKIEHHS B KIIacce. 1
29. | YenoBek KaKk YHUKAJIbHBIN BUJ )KUBOI Opranuzanus 1

IIPUPOJBI.




30. | Mcropus pa3BUTHS HBOJTIOIMOHHBIX UCH. 1po(OPUEHTAIOHHOTO 1
31. | CoBpeMeHHOE yueHHUE 00 IBOJIIOIHUH. MIPOCTPAHCTBA HA YPOKAX 1
32. | Pe3ynbTaThl 3BOJIIOLUH U €€ OCHOBHBIE 1
3aKOHOMEPHOCTH.
33. | OcHOBHBIE HAIIPABIICHUS YBOJIIOIUH. 1
34. | OcoOGeHHOCTH MOMYIISIIIHOHHO-BUI0BOTO 1
ypOBHS )XU3HU. BcemupHas ctparerus
OXpaHbI TPHPOJIBI.
35. | UtoroBsiii KOHTPOJIH 3a Kype 10 kitacca 1
11 knacc
"Zi Tema ypoka Mooynw «Illkonvuwlii ypok» ISZIJZ_::
1. | Opranu3mMeHHbIN YPOBEHb KU3HU U €T0 1
OHpeI[eHeHI/Ie BOCIIUTATCIBHOI'O
POJIb B IPUPOAC. MOTEHI[MAIa yPOKa IIKOJIbHUKAMHU.
2. Oprannsu Kak drocucrema. YcTaHOBIIEHHE JOBEPUTEIBHBIX 1
3. | IIpotecchl )XU3HEEATSIIEHOCTH OTHOLICHNH MEKILY yIUTEIEM U €r0 1
MHOTOKJICTOYHBIX OPTaHU3MOB. YUEHUKAMH, CIIOCOOCTBYIOIIUX
4. | Pa3MHOKEHNE OPTraHN3MOB. MTO3UTHBHOMY BOCIIPHSATHIO 1
5. | OmIogOTBOPEHNE U €r0 3HAYCHHE. Y4aIMMHUCS TPeOOBaHHiIT HIIPOCHO 1
6. | Pa3BuTHe OpraHM3MOB OT 3apPOXKICHHUS JI0 yIUTCI. 1
CMepTHU (OHTOTEHE3).
7. | Y3 ucropun pa3BuTUs TEHETUKU. WHULMHUPOBAHKE U MOIEPHKKA 1
8. | I3MeHYMBOCTb MPU3HAKOB OPraHU3Ma 1 eé | MCCIICN0BATENbCKOM ICATEIbHOCTH 1
TUIIEL IMKOJIBHUKOB BpaMKax p€ajin3alun
9. | I'eHeTHYecKHe 3aKOHOMEPHOCTH, OTKphITEle | MMAMHIMBIAYAILHBIX U TPYIIIOBBIX 1
F.MeHHeHeM. HCCJIICA0BATCIIBCKUX IIPOCKTOB
ITonGop TEKCTOB IS UTEHUS, 3a1a4
10. | JIuruGpuaHOe CKpenuBaHue. JUIs pelIIeHs, IPOGIEMHBIX 1
11. | I'eneTnyeckue oCHOBBI cenekuuu. Bxian CHTYaLHil A100CY/KIEHUS B 1
H.M.BaBunoBa B pa3BUTHE CEIEKIINU. KIIacce.
12. | I'enetuka mosia M Hacjlea0BaHUE, 1
CIIETJIEHHOE C T0JIOM.
13. | HacnencrBeHHble 00JIE3HU YEIOBEKA. 1
14. | DTuyeckue acreKkThl MeIUIIUHCKON 1
TCHETHKHU.
15. | JocTmwkeHHs: OHOTECXHOJIOTUU U STHYCCKHUC 1
ACIIEKThI €€ UCCIICTOBAHUM.
16. | TBopuecTBO B *KU3HM Y€JIOBEKA U OOIIECTBA. 1
17. | HapctBo Bupychl u BupycHble 3a0oneBanus. | UHunmupoBanue u nojiepxka 1
18. | KneTouHslil ypoBEeHb OpraHU3aIlH KUBOM UCCIIEIOBATENbCKON 1
MaTepHH, €ro POJib B MPHUPOJIE. JEeSITeIbHOCTH MIKOJFHUKOB B
19. | KneTka kak sTamn 3BOJIOLUHU KHUBOTO B paMKax peajin3aluuu MU 1
HCTOpUU 3eMITH. WHAUBUAYAIbHBIX U TPYIIOBBIX
20. | CTpoeHHe KIETKH. HCCJIEI0BATENILCKUX IPOEKTOB 1
21. | OpraHoufpl Kak CTPYKTYpHbIE KOMIIOHEHTBI [Ton6op TEKCTOB st YTEHMS, 1
UATOILIA3MBI. 3a7a4 JAJIsl peHICHus],
22. | KneTouHbIH 1UKIL NPOOJIEMHBIX CHTYalUd st 1
23. | JleneHue KJIETKH - MUTO3 U Mei03. 00CysK/IeHHs B KITacce. 1
24. | CtpykTypa 1 (YHKIIHH XPOMOCOM. 1
25. | Ucropus pa3BUTHS HAYKH O KIIETKE. 1
26. | 'apMoHMs U 11e51ecO00Pa3HOCTh B KHUBOM 1




MIPUPOJIE.

27. | MonekynspHbIi YpOBEHb JKU3HH, €T0 POJIb B
IPUPOJIE.

28. | OCHOBHBIE XUMUYECKUE COCAUHEHUS KUBOU
MaTepHH.

29. | CtpykTypa 1 GyHKINU HYKICHHOBBIX
KHCJIOT.

30. | IIporecchl cuHTE3a B )KUBBIX KICTKAX.

31. | Ilpormecchl OMOCUHTE3a OerKa.

32. | MosiekymsipHbIC POIIECCHI PACIICTUICHHS.

33. | XuMuueckoe 3arps3HeHNE OKpYKaromei
Cpembl Kak Tiao0aibHas SKOJIOTHIECKast
npoOiema.

34. | BpeMs 5KOJIOTHYECKOH KYJIbTYpHI.

MHuoroo6pa3ue >XKU3HU, TPEICTaBICHHON
OduocucTeMaMu pa3HbIX YPOBHEN
CII0KHOCTH.

MHunmupoBaHue U MoAepKKa
HCCIIEI0BATEIBCKOM
JESTEIbHOCTH MIKOJLHUKOB B
pamMKax pean3arii IMA
WHIUBUIYAIBHBIX U TPYIIIOBBIX
HCCIIETIOBATEILCKUX IIPOCKTOB
[Ton®op TEeKCTOB I YTCHUS,
3aa4 i perieHus,
MPOOJIEMHBIX CUTYyaIllUH ISt
00CYyXIeHHS B KJlacce.
Opranuzanus
poOPUEHTAIIMOHHOTO
IIPOCTPAHCTBA HA YPOKaX.

Rl
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