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Pabouas mporpamma mo Ouosioruu pa3zpaboTaHa HAa OCHOBE  aBTOPCKOM MPOrpaMMbl MO OMOIOTHH
YMK B.B. Ilaceunuka buonorus. Ilpumepnsie pabGoune mnporpamMmsel. IIpenMeTHas JIuHUS
yueOHUKOB «JIuHus xu3Hm». 10 -11 xmmacesl: yue6. Ilocobue st obmeoOpazoBat. Opranuzanuii:
yray6i. ypoens/B.B. [Taceunux, I'.I'. [lIBeros, T.M. Edumosa. - M.: IIpocBemenue, 2019.

YMK:

buonorus.10 knacc: yae6. s o0eo0pa3oBar. opranusanuii: yriyo. yposens/ moji. pea. B.B.
[Taceunuka. — M.: [Ipoceemenue, 2019. (JIunus xKu3HN)
buonorus. 11 kmace: yue6. mis 001eo0opa3oBaT. opraHu3aliii: yriryo. ypoBeHns/ moj. pea. B.B.
[Maceunnka. — M.: IIpocsemenue, 2019. (JIunust xu3HM)

B 10 -11 kmaccax Ha usydeHue npeamera «buomorus» orBoaurcs 204 gaca: 102 (3
yaca B Heaemo) B 10 kiacce, 102 (3 gaca B Henmeno) B 11 kimacce.

OcHOBHbIE Yenu n3ydyeHus: OUOJIOTHU !
scouMaau3anusa oOy4yaroIuxcs KaK BXOXJIEHHE B MHP KyJIbTYpbl U COLMAJIbHBIX OTHOIIEHU,
o0ecreynBaroIlas BKIIOUEHHE 00yJaromuXcs B Ty WIK UHYIO TPYIILY UM OOIIHOCTh — HOCHUTENS €€
HOpM, LIEHHOCTEH, OPUEHTALINM, OCBAMBAEMBbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM >KMBOMW IIPUPOJIBI;
*IpUOOIIEHNe K MTO3HABATEIBbHOM KyJIbType KaK CHCTEME I[103HaBaTEJIbHBIX (HAy4YHBIX) LIEHHOCTEH,
HAKOIUICHHBIX 00IIECTBOM B cepe OMOIOTHIECKOM HAyKH.
*OpHEHTAlUsl B CUCTEME STHYECKMX HOPM M LIEHHOCTEH OTHOCHUTEIbHO METOJOB, PE3YJbTaTOB U
JOCTHKEHUH COBPEMEHHOI OMOJIOTHYECKON HAYKH;
*pa3sBHTHE I[103HABATEJIBHBIX KAauyeCTB JINYHOCTH, B TOM YHCIE IIO3HABAaTEIbHOIO MHTEpeca K
U3YyYEHHIO 00X OMOJIOTMYECKHUX 3aKOHOMEPHOCTEH U caMOMY IIPOLIECCY HayYHOI'O TIO3HAHUS;
*OBJIa/IeHMe Y4eOHO — I103HABATEJIbHBIMU M LIEHHOCTHO — CMBICIOBBIMM KOMIIETEHTHOCTSMH JUIS
(GopMHpOBaHUs TO3HABATEILHOW M HPABCTBEHHOW KYJBTYpbl, HAYUHOTO MHUPOBO33PEHHUS, a TaKXKe
METOJ0JIOTHEN OHOJIOTMYECKOTO SKCIEPUMEHTa U 3JIEMEHTapHBIMM METOJIaMU  OHOJIOTMYECKOTO
SKCIIEPUMEHTA U AJIEMEHTAPHBIMU METOAAMU OMOJIOTUYECKUX HUCCIIEIOBaHU |
*(popMHpPOBAHUE DKOJOTHYECKOIO CO3HAHMS, LIEHHOCTHOIO OTHOIIEHUS K JKUBOW MNpUpoje U
YEJI0BEKY.

3adayu vizyueHus OHWOJIOTHU :

e (GopMUpOBaHHE CHUCTEMbI OHMOJOTMYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO — HAay4HOMH
KapTUHBI MUDA;

® pa3BUTHE JIMYHOCTH  OOy4arOIIUXCS, WX  UHTEJUICKTyaJlbHOE M HPaBCTBEHHOE
COBEpIICHCTBOBaHUE, (POPMUPOBAHUE Y HUX T'YMAHUCTHYECKUX OTHOIICHHH M IKOJOTUYCCKU
11€J1ec000pa3HOro NOBEJCHNS B OBITY U TPYIOBOM J1€ATEIbHOCTH;

® BBIPa0OTKA NOHMMaHHS OOLIECTBEHHOW IOTPEOHOCTH B pa3BUTUM OHOJIOTHH, a TaKXKe
(dbopMupoBaHUE OTHOIIEHHS K OMOJIOTHH KaK K BO3MOXKHOW 00JIacTH Oymymield mpakTHYeCKOH
JEATEILHOCTH.

IlnanupyemMblie pe3yJbTaThl 0OCBOEHMsI yueOHoro npeamera «buosiorus»
Juunocmuule peyiomamol:

¢ pcajim3anusad ISTHYCCKUX YCTAHOBOK IIO0 OTHOMICHUIO K OHOJIOTHYECKUM OTKPBITHSM,
HCCICOOBAHHAM U UX PE3YJIbTaTaM,



MPU3HAHUE BBICOKOM IIEHHOCTH XHM3HH BO BCEX €€ MPOSBICHUSAX, 30POBbSI CBOETO M JPYTUX
JIOZIeH, pealin3alus YCTaHOBOK 3/10pOBOI0 00pa3a )KHU3HHU;

c(OPMHPOBAHHOCTH MO3HABATEIBHBIX MOTUBOB, HAIIPABJICHHBIX Ha MOJYYEHHUE HOBOTO 3HAHMS
B 00s1aCTH OHMOJIOTUH B CBSI3M ¢ Oyaymiel npodecCHoHaNbHOM AEATENbHOCTHIO MM OBITOBBIMH
npoOieMaMy, CBSI3aHHBIMA C COXPAaHEHHEM COOCTBEHHOTO 3J0POBbSI M IKOJOTMYECKOM
0€30I1aCHOCTH.

Memanpeomemmnuie pezyibmamol:
OBJIaJICHHE COCTABJISIIOIIMMH HCCIIEI0BATEIbCKOW M MPOEKTHOM N1eATeIbHOCTH, B TOM YHCIIE
YMEHHEM BHJIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIABUTATh THIOTE3bI, J1aBaTh OMPEICICHUS
MOHATHSIM, KJIACCU(PUIIUPOBATh, HAOIIOAATh, MPOBOAWTH JKCIIEPUMEHTHI, JIENaTh BBIBOJBI H
3aKJIFOYCHUS, OOBSICHSTH, TOKA3bIBaTh, 3AIUIIATH CBOU HJICH;
yMEHHE padoTaTh C pa3HBIMH HWCTOYHUKAMU OHOJIOTUYECKOW WH(POPMAIMHU: HAXOIUTh
OMOJIOTMYECKYl0 HWH(MOPMALMIO B Pa3IMYHBIX HMCTOYHHKAX (TEKCTe Y4yeOHWKA, HaydHO-
MOMYJISIPHON JTUTEpaType, OMONOTHMYECKHX CIIOBApsSX W CIPAaBOYHHKAX); aHAIM3HPOBATH H
OIICHUBATh WH(OPMALIHIO, TPEOOPA30BEIBATE €€ U3 OAHON (POPMBI B IPYTYIO;
YMEHHE aJIeKBaTHO MCIOJB30BaTh PEUEBBIC CPEJCTBA Ui JTUCKYCCHH M apryMEHTallud CBOEH
MO3UIIMU, CPaBHUBATh pa3HbIE TOYKH 3PCHHS, apryMCHTHPOBATh CBOIO TOYKY 3PCHHS,
OTCTaMBaTh CBOIO MO3UIIHIO;
CIIOCOOHOCTH BBHIOMPATH IEJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMX JICHCTBUSX, TIOCTYIKAX 1O
OTHOIICHHUIO K KUBOH MPUPOJIE, 310POBbIO CBOEMY U OKPYKAIOIIUX.

Ilpeomemmnuvie pesynvmamu:
B nosnaeamensnoii (unmennexkmyanvhoit) chepe:

XapaKTepUCTHKA COJEpKaHUS OMOJIOTMYECKMX TEOpUil (KJIETOUYHOW TEOpHH, 3BOJIIOLIMOHHOM
teopun Y. JlapBuna), yuenus B.M. Bepuanckoro o Ouocdepe, 3axkoHoB ['. Mennmens,
3aKOHOMEPHOCTEN M3MEHYMBOCTH, BKJIaJa BBIJAIOIIUXCS YUYEHBIX B pa3BUTHE OMOJIOTHYECKOMN
HayKH;
BbIJIEJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKUX O0BEKTOB (KJIETOK, OPraHu3MOB, BUIOB,
sKocucteM, Ouocdepsl) U mporeccoB (0OOMEH BEHIECTB, pa3MHOXEHUE, JEICHHE KIETKH,
OIJIOJIOTBOPEHHUE, JIEHCTBUE MCKYCCTBEHHOIO U €CTECTBEHHOIOo OTOOpOB, (OpMHUPOBAHUE
IPUCIIOCOOJIEHHOCTH, 00Opa30BaHUE BUJIOB, KPYrOBOPOT BELIECTB M IpPEBpAlllEeHHE SHEPruu B
IKOCHCTEMax U Ouocdepe);
oOBbsicHEHHEe ponu Ouonoruv B (HOPMHPOBAHMM HAYYHOTO MHUPOBO33pPEHUS: BKIajJa
OMOJIOTMYECKUX TEeOpUi B (POPMUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAy4YHON KApTHHBI MUpA;
OTPULATENIBHOTO BIUSHUS aJKOTOJIs, HHMKOTHHA, HApKOTHMUYECKHUX BELIECTB HA pa3BUTHE
3apo/IbIIIa YeJIOBeKa; BIMSIHUS MyTareHOB Ha OPraHU3M YeJIOBEeKa, IKOJIOTHYECKUX (PaKTOPOB Ha
OpPraHU3Mbl; TPUYMH DSBOJIOLIMH, H3MEHSEMOCTH BHJOB, HACJIEICTBEHHBIX 3a00JIeBaHUIH,
MyTalll{, yCTOMYNBOCTH U CMEHBI 3KOCHUCTEM;

MIPOBE/ICHUE JI0KA3aTeNbCTB (apryMeHTAallls) eIMHCTBA KUBOW M HEKUBOW MPUPOJIBI, POJICTBA

KHUBBIX OPTraHU3MOB; B3aWMOCBS3€H OPraHM3MOB M OKpYKaIOLIeH cpeabl; HEe0OXOAUMOCTH

COXpaHEeHHsI MHOr000pas3usi BUJIOB;

YMEHHE I0JIb30BaThCs OMOJIOTHYECKONW TEPMUHOIOTHEN U CUMBOJIMKOI;

pelleHrne DJIEMEHTapHbIX OHOJIOTMYECKUX 3a/lady, COCTaBJIEHHWE DJJIEMEHTApHBIX CXEeM

CKpEIMBAHUS U CXEM MEPEHOCa BEILIECTB M SHEPTUU B HKOCHCTEMaX (LIeMH MUTAHUS);

omHcaHue 0co0ei Mo MOPQPOIOTHUECKOMY KPUTEPHIO;



BBISIBIICHHE W3MEHYMBOCTH, MPUCHOCOOICHUN OpPraHU3MOB K cpeie OOUTaHWS, MCTOYHHKOB
MyTareHOB B OKpY’Karolledl cpene (KOCBEHHO), aHTPOIOT€HHBIX M3MEHEHMH B SKOCHUCTEMAX
CBOEH MECTHOCTH; U3MEHEHUH B SKOCHCTEMAaxX Ha OMOJIOTUYECKUX MOAECTIX;

CpaBHEHHE OHOJIOTHUECKUX OOBEKTOB (XMMHYECKUH COCTaB KHBOW W HEKHUBOH HPUPOIHI,
3apo/iblIlia YEJIOBEKa U JPYTUX MIIEKOMUTAIOIINX, IPUPOIHBIE S3KOCUCTEMBI M arpO3KOCHCTEMBI
CBOCH MECTHOCTH), TIPOIECCOB (€CTECTBEHHBIN U MCKYCCTBEHHBIN OTOOP, MOJIOBOE U OECIonoe
pa3MHOXXeHHe) T POpMyYITHPOBKA BHIBOJIOB HA OCHOBE CPaBHEHUSI.

B yennocmno — opuenmayuonnoit chepe:
aHAJM3 M OLEHKA pAa3JIMYHbIX TUIOTE3 CYLIIHOCTH HU3HHM, NPOUCXOXKICHHS 4YeJIOBEKa U
BO3HUKHOBEHHUS JKU3HU, TJIO0ATBHBIX HKOJOTHUECKUX NpoOIeM H MyTed HuX pelieHus,
MOCTICICTBUI  COOCTBEHHOM JEATENBHOCTH B  OKpYXKaloled cpene; OMOIIOTHYECcKOi
uHbopMalny, 0JIy4aeMON U3 pa3HbIX HCTOUHUKOB;
OLIEHKA JSTHYECKUX AaCIEeKTOB HEKOTOPBIX HCCIeA0BaHMM B 007acTH OMOTEXHOJOTHH
(KIIOHMpPOBaHKE, UCKYCCTBEHHOE OIUIOZ0TBOPEHUE, HAIIPABICHHOE U3MEHEHUE FEHOMA).

B cghepe mpyooeoit deamenvnocmu:
OBJIAJICHUE YMEHUSMU M HaBbIKAMM IIOCTAHOBKM OMOJIOTMUECKHUX JKCIEPUMEHTOB U
OOBSICHEHUS UX PE3yJIbTATOB.

Obyuarwuica nayyumcs:
OIICHUBATH POJIb OMOJIOTUYECKUX OTKPBITHH U COBPEMEHHBIX MCCIICIOBAHUM B PA3BUTUU HAYKU

U B [IPAKTUYECKOU JEATEIbHOCTH JIIOJIEH;

OLICHUBAaTh pOJb OHONOrMU B (HOPMHUPOBAHHHM COBPEMEHHOH HaydyHOH KapTUHBI MUDA,
MIPOTHO3UPOBATH MEPCIEKTUBHI Pa3BUTHSI OMOJIOTUH;

YCTaHABIIMBATh M XapaKTePU30BaTh CBS3b OCHOBOIOJATAIONIMX OHUOJIOTHYECKUX TOHSATHI
(kneTka, opraHm3M, BHJI, SKOCHCTEMa, Orocepa) ¢ OCHOBOIIOIATAIONIMMHE MTOHATHSAMH JTPYTHX
€CTECTBEHHBIX HAYK;

000CHOBBIBAaTh CHUCTEMY B3IJISFOB HA JKUBYIO MPUPOJY M MECTO B HEW YeJIOBEKa, MPUMEHSIS
OMOJIOTUUECKHE TEOPHUH, Y4YEHHUs, 3aKOHbI, 3aKOHOMEPHOCTH, IOHMMATh TPAHUIIBI HX
MIPUMEHUMOCTH;

MPOBOANTH Y4eOHO-MCCIEA0BATENbCKYIO ACITETbHOCTh MO OMOJOTHH: BBIIBUTaTh THIIOTE3HI,
MJIAaHUPOBATh PabOTy, OTOMPATh U MPEOOPA30BLIBATH HEOOXOIUMYIO HH(POPMAIIHUIO, TTIPOBOIUTH
SKCIIEPUMEHTHI, HMHTEPIPETUPOBATh PE3yJbTaThl, JENaTh BBIBOJBI HAa OCHOBE IOJYYEHHBIX
pe3yIbTaToB;

BBISIBJIISITh U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH pa3HBIX YpPOBHEH OpraHuzaiiu
KU3HH;

yCTaHABIUBATh CBSI3b CTPOCHHUSA M (YHKIUH OCHOBHBIX OHMOJOTMYECKHX MAKpPOMOJEKYI, WX
POJIb B MpOIECCax KIECTOYHOTO META00INU3Ma;

pemath 3ajaud Ha ompeneneHue nocieaosarenbHoctd Hykieotuaos JIHK m nPHK (MPHK),
aatukonoHoB TPHK, mocnemoBaTenbHOCTH aMHUHOKHUCIOT B MOJIEKyJie Oelika, TPUMEHSS
3HAHUSI O  PEaKmUsIX  MAaTPUYHOTO  CHHTE3a, TEeHETHYECKOM  KOJe,  TIPHUHIINIE
KOMILIEMEHTApHOCTH;

JIeaTh BBIBOABI 00 M3MEHEHUSX, KOTOPHIE MPOU30MAYT B MPOIIECCaX MATPUUHOTO CHHTE3a, B
cily4yae U3MEHEHHMs nociiefoBaTebHOCTH HykIeoTua0B JJHK;

CpaBHUBATH (ha3bl JCJICHUS KJIETKH, PEIIaTh 3a/1a4d HA OMPEEICHUE U CPAaBHEHUE KOJUYECTBA
reHeTuyeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOUHBIX OPTaHU3MOB B
pasHbIX (hazax KIETOYHOTO IUKJIA,;



BBISIBJISITh CYILIECTBEHHBIE NPU3HAKU CTPOEHMS KJIETOK OPraHU3MOB pa3HBbIX LApCTB >KUBOM
MPUPOJIBI, YCTAaHABIMBATH B3aUMOCBS3b CTPOCHUS M (PYHKIIHI YacTeil 1 OpraHOUIOB KIIETKH;
00OCHOBBIBAaTh B3aMMOCBS3b IJJACTUYECKOTO M HHEPreTHYEeCKOro OOMEHOB; CpaBHHUBATh
MPOIECCHl MIACTUYECKOTO U JHEPreTUYeCKOro OOMEHOB, MPOUCXOIAIIMX B KIIETKAaX KHBBIX
OpPraHU3MOB;

OIpEeNIeNIATh KOJIMYECTBO XPOMOCOM B KJIETKAX PACTEHUI OCHOBHBIX OT/IEJIOB Ha Pa3HbIX Tanax
KU3HEHHOTO LIUKJIA;

pelmaTh eHeTUYeCKHue 3aJayd Ha JAUTHMOpPHUIIHOE CKPEUIMBAaHUE, CLEIUIEHHOE (B TOM 4YHCIe
CLICIIJIEHHOE C II0JIOM) HAacClIeJOBaHUE, aHAIU3UPYIOIIEE CKpEIIMBAaHUE, NPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CLIETIJIEHHOTO HACJI€0BaHUS;

pacKpbIBaTh MPUYMHBI HACIEICTBEHHBIX 3a00JIEBaHU, apryMEHTHPOBAaTh HEOOXOAUMOCTb MEP
IIpeNyNPEeXICHNS TaKUX 3a00JI€BaHMI;

CPaBHUBATh pa3Hble CIIOCOOBI Pa3MHOXKEHUSI OPraHU3MOB;

XapaKTepU30BaTh OCHOBHBIE 3TAllbl OHTOIE€HE3a OPTaHNU3MOB;

BBISIBIIATh TIPUYMHBI M CYIIECTBEHHBIE MPH3HAKKM MOAM(PHUKAIMOHHON M MYyTallMOHHOM
W3MEHYHMBOCTH; OOOCHOBHIBATh pPOJIb M3MEHUYMBOCTH B E€CTECTBEHHOM M HMCKYCCTBEHHOM
orbope;

00OCHOBBIBAaTh 3HAUYEHHE PA3HBIX METOAOB CEJICKIMU B CO3JAHWU COPTOB PACTEHHM, MOPOJ
KUBOTHBIX U IITAMMOB MUKPOOPTraHU3MOB;

00OCHOBBIBAaTh MPUYMHBI U3MEHSAEMOCTH M MHOI00Opa3usi BUAOB, IPUMEHSS CUHTETUYECKYIO
TEOPHIO 3BOJIIOLINY;

XapaKTepu30BaTh MOMYJISALHUI0 KaK €AUHUILY BOJIOIUH, BUJ] KaK CHCTEMAaTUYECKYIO KaTErOpUI0
U KaK pe3yJIbTaT 3BOJIIOLUY;

yCTaHaBJIMBATh CBSI3b CTPYKTYPhl U CBOMCTB 3KOCUCTEMBI;

COCTaBJIATh CXEMbl I[I€PEHOCAa BEUIECTB UM OHHEPrud B DJKocucTteMe (CeTh MHUTaHus),
MIPOTHO3UPOBATh X U3MEHEHHS B 3aBUCIMOCTH OT U3MEHEHHS (PaKTOPOB CPEJIBI;
apryMEeHTHPOBATh COOCTBEHHYIO MO3HUIMIO MO OTHOIIEHHIO K 3KOJOTMYECKUM MpodiemMam U
MOBEICHUIO B IPUPOIHOU CpEJIE;

000CHOBBIBAaTh HEOOXOAMMOCTh YCTOWYMBOIO PAa3BUTHS KaK YCIIOBHSI COXpaHEHHs Orocdepsl;
OLIEHUBATh MPAKTUYECKOE U 3TUYECKOE 3HAYCHHE COBPEMEHHBIX HCCIIEIOBaHUI B OMOJIOTUH,
MEULMHE, YKOJIOTUH, OMOTEXHOJIOTUH; 0OOCHOBBIBATh COOCTBEHHYIO OLICHKY;

BBISIBJIAITh B TEKCTE OMOJIOTMYECKOTO COJEp:KaHUs MpoOJieMy U apryMEHTHPOBaHHO ee
OOBSACHSTE;

MIPE/ICTaBIATh OMOJOTMYECKYI0 MHGOpPMALMI0 B BMJIE TEKCTa, TaOJMIIbI, CXEMbl, Irpaduka,
yarpamMmbl U JielaTh BBIBOJBI Ha OCHOBAaHMM IPEJCTaBICHHBIX JAaHHBIX; NMPeoOpa3oBbIBATH
rpaduk, TabIuIy, TMarpaMMy, CXeMY B TEKCT OMOJIOTMUYECKOTO COJIePKAHUS.

06zualomm?c;z nojayuyun 603MOMHCHOCHIb HAVUUMDbCA.
OpraHu30BbBIBAT W IMPOBOAHUTH HWHAWUBUAYAJIBHYIO HCCICAOBATCILCKYO [CATCIBHOCTL 110

Ouosorun  (uam  pa3pabaThiBaTh WHAWBHUIYAIbHBIM TPOEKT): BBIIBUTAaTh  TUIIOTE3bI,
IUTAHUPOBATh paboTy, OTOMPaTh M MPeoOPa30BHIBATE HEOOXOAUMYIO HH(POPMAIUIO, TPOBOJUTH
SKCIIEPUMEHTBI, WHTEPIPETHUPOBATh PE3YJIbTAThl, J€JaTh BHIBOJbI Ha OCHOBE IOJY4YE€HHBIX
Pe3yNbTaTOB, MPEACTABIATH MPOAYKT CBOMX HCCIIETOBAHMUI;



® TIPOTHO3UPOBATH IOCIEACTBUS COOCTBEHHBIX MCCIIEOBAHUI C Y4YETOM OSTHYECKUX HOPM U
HKOJIOTUYECKUX TPeOOBAHUM;

® BBIJICJATH CYHIECTBEHHbIE 0COOCHHOCTH )KM3HEHHBIX IIMKJIOB MPEACTAaBUTENCH pa3HBIX OTAEIOB
pacTeHuil M TUIOB KUBOTHBIX; M300pa)kaTh LUKJIBI PA3BUTHS B BUJE CXEM; aHAIU3MPOBATH U
UCIOJb30BaTh B PEIHIEHUM Y4YEOHBIX M MCCIENOBATENIbCKUX 3aJad HHGPOpMALMI0 O
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOIUH, MEULIMHE U 9KOJIOTUH;

® apryMeHTHpPOBaTh HEOOXOAMMOCTb CHHTE€3a €CTECTBEHHOHAYyYHOI'O U COLMOI'YMaHHUTapHOIO
3HaHUS B 910Xy UH()OPMAIIMOHHON [IMBHIIM3AINH;

® MOJCIMPOBAaTh M3MEHEHHE SKOCHCTEM IO/ BIMSHHEM pa3IM4YHBIX Trpymnn  (aKTOpoOB
OKpy’Karollel cpeabl;

® BBUIBIATH B IIPOLIECCE MCCIIEAOBATEIbCKON JAEATEIbHOCTU IIOCIEACTBUS AHTPOIIOIE€HHOIO
BO3JCHUCTBUS HA OSKOCHUCTEMBI CBOETO pEruoHa, IMpeiararb CHOCOObl  CHHIKCHHUS
AHTPOIIOTEHHOI'0 BO3JICHCTBUS Ha SKOCUCTEMBI;

® UCMOJb30BaTh NPUOOPETEHHBIE KOMIIETEHIIMU B MPAKTUYECKOM EATEIbHOCTH U IIOBCEAHEBHOM
KHU3HH, Ui TPUOOPETEHUs OIBITA JEATEIBHOCTH, MPEALIECTBYIOMEH NpodecCHnOHaIbHOM, B
OCHOBE KOTOPOH JIEKUT OUOJIOTHSI KaK y4eOHBIN IPEeMET.

Coaep:xanue y4eOHOro nmpeamera.
10 kaace

Pa3nen 1. Buosorus kKak KoMILIeKC HAYK O KHUBOii IpUpoe.

buonorus B cucreme Hayk. CoBpeMeHHbIe HalpaBieHHs B Ouojoruu. CBsizb OMOJOTHM C
JpYTUMH HayKaMH. BpllonHeHHe 3akoHOB (U3MKM M XUMHMH B JKuBoM mnpupozge. Cunrtes
€CTECTBCHHOHAyYHOI0 W COLMOTYMAaHUTAPHOIO 3HAHMS HA COBPEMEHHOM JTale Pa3BUTHUSA
nuBuian3anuu. [lpakTudeckoe 3HaueHHWe OWOJIOTMYECKHMX 3HAHMHM. buonmormyeckue cuUCTeMbl Kak
npeaMer u3ydeHuss Ouonorud. OCHOBHBIE MPUHIMUNBI OpraHU3alMM U (QYHKIHOHUPOBAHUS
Ouojoruueckux cucteMm. buojormueckue cucTeMbl pa3HbIX YpOBHEH opraHuszanuu. ['umoressl U
TEOpUHU, UX POJb B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYyYHOM KapTHHBI MHpa. MeTobl
HAayyHOTO TII0O3HAHUS OPraHMYECKOT0 MHpa. OKCIEPUMEHTAJbHbIE METOJbl B  OHOJOTHUW,
CTaTUCTHUECKasi 00paboTKa TaHHBIX.

CoBpemeHHbIe HanpaByieHUs B Ononoruu. CBsi3b OMOJOTUU ¢ IpYTUMHU HayKaMu. BeinosnHeHue
3aKOHOB (PM3UKU M XUMHUH B KUBOU npupojae. CUHTE3 €CTECTBEHHOHAyYHOI'O M COLMOTYMaHUTApHOTO
3HAaHUS Ha COBPEMEHHOM JTare pa3BUTHS LuBWIM3auuu. IIpakTuueckoe 3HaueHHE OMOIOTHYECKUX
3HaHMW. buonornueckue cucreMbl Kak HpeaMeT H3yueHuss Ouonoruu. OCHOBHBIE MPUHIIMIIBI
opraHu3anu U (QYHKIMOHUPOBAHUS OMOJOTMYECKHX CHCTEM. bHonoruueckue cucTeMbl pasHBIX
ypoBHEHl opraHu3anuu. [WmoTessl M TEOpUM, HX POJb B (QOPMUPOBAHUU COBPEMEHHOMN
€CTEeCTBEHHOHAyYHOW KapTUHBI MHpa. MeTronpl HAy4HOrO TMO3HAHUS OPTraHUYEeCKOro MHpa.
DKcrepuMeHTalbHbIE METO/IbI B OMOJIOTUH, CTATUCTHYECKasi 00pabOTKa TaHHBIX.

Hemoncmpayusn

[Toptpersl yuenbix. Cxembl: «CBs3b OMOJOTUU C APYTUMHU HaykaMn», «Cucrema OHOIOTrHYEeCKHX
Hayk», «buonornueckue cucteMbl», «YpOBHU OpraHU3allMU XUBOM IpUpoabD», «CBOICTBa KUBOM
MaTepun», «MeTopl MO3HAHUS )KUBOW IIPUPOJIBI».

Jlabopamopnuvie padbomui

1. Texnuxa mukpockonuposanus



Pa3nen 2. CTpykTypHbIe H (DYHKIIHOHAJIbHbIE€ OCHOBBI KM3HU.

MoJsiekyasipHblii YPOBEHb

MonekynpHble OCHOBBI JKHW3HU. MakpoO3JeMEHTbl MW MHUKpO3JIeMeHThl. Heopranumueckue
BeniecTBa. Boza, ee poib B xkuBoii pupoae. ['napodunbHocTs U TUIpo)OoOHOCTH. Poih MUHEpanbHbBIX
coneil B kierke. OpraHnyeckue BEIeCTBa, MOHATUE O PETYJSPHBIX U HEPETYISAPHBIX OMOMOIUMEpPAX.
Jlumnapl, ux crpoeHue. DYHKUMHM JIANUAOB. YTIeBOAbl. MOHOCaxapuipl, OJUIOCAXapuiabl U
nonucaxapuapl. OyHkmuu yriaeBoaoB. bemku. CocraB u cTpykrypa OenkoB. DyHKIHH OEIKOB.
®depMeHThI — OHOJIOTUYECKHE KaTaau3aTopbl. MexaHusM nedcTBus (epmeHTOB. HykinemHOBBIE
kucinotsl. JIHK: crpoenue, cBoiicTBa, mecrononoxenue, ¢pynkuuu. PHK: ctpoenune, Buasi, pyHKIMH.
AT®: crpoenue, ¢ynknuu. Buramunasl. HanorexHomormm B Ouosiormu. PemeHue 3amad 1o
MOJICKYJISIPHOM OMOJIOTHH.

Jlabopamopuvie pabomul
1. ObHapyscenue 6e1K08 ¢ NOMOWBIO KA4eCMBEHHbIX PeaKyuli.

2. M3yuenue @epmeHmamusHo2o pacujenyienus Nnepokcuoa 6000po0d 8 pACMUMENbHbIX U
HCUBOMHBIX KNEMKAX

Kiierounslii ypoBeHb

Kaerounbliii ypoBeHb (38 yacos)

Knerka — crpykTypHas ¥ (yHKIMOHAJIbHAs €QMHHIIA OpraHu3Ma. Pa3BuTHE IUTOIOTHH.
CoBpeMeHHbIE METO/Abl M3y4yeHHUs KieTKH. KierodyHass Teopuss B CBETE€ COBPEMEHHBIX JIAHHBIX O
CTpoeHUM M QYHKIUAX KieTku. Teopus cumOuoreHeza. OCHOBHBIE YacTM M OPraHOMbI KJIIETKHU.
MemOpanHble 1 HeMeMOpaHHbIE opraHoujbsl. CTtpoeHne W (YHKIMH OHOJOTHYECKUX MeMOpaH.
Huromnasma. I[urockener Opranowasl aBwkeHus. Aapo. CTpoeHHe W (QYHKIHH XPOMOCOM
PuGocomel. Duponnazmarudeckas cetb. Bakyonu. Kommekce Nonpmku. JInzocomsl. Mutoxonapuu.
[Tnactunel.  Britouenus. OCHOBHBIE — OTJIIMUUTENbHBIE  OCOOCHHOCTH  KJIETOK  MPOKAPHOT.
OTnuuuTenbHble 0COOEHHOCTH KJIETOK 3YKapuoT. Bupycel — HekierouHas ¢opma xu3HU. CrocoOsl
nepeaays BUPYCHBIX HMH(pEKUUH U Mepbl NpOoQUIAKTHKH BUPYCHBIX 3a0oieBaHMil. PeTpoBupychHl M
Mepel 60prOBl co CIIMJlom. Ilpuonsl. Bupycomorus, ee mnpakthueckoe 3HaudeHue. KiieTouHbIit
MeTtabonu3M. DepMEHTATHBHBIN XapakTep peakiuii OOMEHa BEHIECTB. JTalbl YHEPTreTUYECKOTrO
oOMeHa. AnpoOHOe U aHadpoOHOe jbIxaHWe. Ponb KIETOYHBIX OpPraHOWJIOB B IpolEeccax
sHepreTuueckoro oOmeHa. ABtoTpodgsl u rereporpodnl. Dotocunte3. dDazbl  HOTOCHHTE3A.
Xemocunre3. HacnencrtBenHnas mHpopMaius U ee peanusalus B KieTKe. ['eHeTHueckuid Koi, ero
CBOMCTBa. OBoMIOLUs MNpeacTaBieHUul o reHe. COBpEMEHHBIE IPEACTABIEHUS O T€HE U T'EHOME.
buocunTe3 Genka, peakluu MaTpUYHOrO cUHTe3a. Perymsuus paGoThl I€HOB M IMPOLECCOB OOMEHa
BEIIECTB B KieTke. ['eHHas MHXKeHepHs, T€HOMHUKa, IMpoTeomMuka. Hapymenne OnOXMMHYECKUX
IIPOLIECCOB B KJETKE IIOJ BIUSHUEM MYTareéHOB M HApKOI'€HHBIX BeELIECTB. KIIETOUHBIA IMKI:
uHTepdasza u aeneHue. Muros3, 3HaueHHUE MHUTO3a, (pa3bl MUTO3a. COMATHUECKHUE U TOJIOBBIE KJIETKH.
Meiio3, 3HaueHne Meiio3a, ¢a3bl Meiio3a. Meilo3 B KM3HEHHOM IUKJEe opranu3smMoB. @opmupoBaHue
MOJIOBBIX KJIETOK y LBETKOBBIX PACTEHHUU M MO3BOHOYHBIX XKUBOTHBIX. Perynauus neneHus KIEeTOK,
HapYyIICHUs PEryJIAlNUU Kak npudrHa 3a00eBaHuid. CTBOJIOBbIE KIETKH.

Hemoncmpayuu
Cxembl, TabNuULbI, pparMeHThl BUACO(DUIEMOB U KOMIBIOTEPHBIX NMporpamMm: «CTpOEHHE MOJIEKYJIbI
6enkay, «Ctpoenue monekynsl JJHK», «Ctpoenne monexyinst PHK», «Ctpoenune kinetkn», «CTpoeHue
KJIETOK MPOKapHOT M 3yKapuoT», «CTpoeHue BUpyca», «XPOMOCOMBI», «XapaKTEepUCTHKa TeHay,
«Y nBoenne momnekynasl JJTHK», «®otocunTtes», «OOMEH BEMIECTB U MPEBPAICHUS SHEPTHH B KIETKE,
«/lenenune xkneTku (MUTO3, Mei03)», «I10TOBBIE KIETKMY.
Jlabopamopnwvie padbomut



3. TexHuka MUKpOCKORUpOBAHUs

Uzyuenue knemok pacmenuti U HCUBOMHLIX NOO MUKPOCKONOM HA  20MOBbLIX
MUKponpenapamax u ux onucauue.

H3zyuenue niazmonusza u 0eniasmonusa 6 Kiemkax KOJCuybl IyKd.

Ilpucomosnenue, paccmampuganue u ONUCAHUE MUKPONPENapamos Kiemok pacmeHull.
CpasHenue cmpoeHust Kiemox pacmeHrutl, H#CUSOMHbIX, 2pubo8 u baxmepuil.

o N oo

Habniodenue mumoza 6 KiemKkax KOHYUKA  KOpewlka JVKA HA — 20MOBbIX
MUKpOnpenapamax.
9. Usyuenue cmpoeHusi no108bIX KIEMOK HA 20MOBbIX MUKPONPENnapamax.

Pa3nen 3. Opranusm.

Oprann3MeHHbI YPOBEHb.

OcoOeHHOCTH  OJHOKJIETOYHBIX, KOJOHHUAJIbHBIX W  MHOTOKJIETOYHBIX  OpPraHU3MOB.
B3auMocCBsA3p TKaHEH, OPraHOB, CUCTEM OPraHOB KaK OCHOBA LIEJIOCTHOCTH opraHu3ma. OCHOBHbIE
MPOLIECCHl, TPOUCXOAAIINE B OPraHU3Me: MUTAHUE U MULIEBAPEHUE, ABUKEHUE, TPAHCIIOPT BEILIECTB,
BbIJIEJICHUE, Pa3JApaXUMOCTh, peryidauus y opranusmMoB. Ilomnepikanue romeocrasa, MNPUHIUI
obpatHoil cBsi3u. PasmMuokeHue opranusmoB. becronoe u monoBoe pa3MHOKeHHE. JIBoitHOE
OIUIOJIOTBOPEHUE Yy I[BETKOBBIX pacTeHUd. Buapl omionoTBopeHuss y KUBOTHBIX. (CrnocoObl
pa3MHOXEHHS y pacTeHUd M KUBOTHBIX. [lapreHorene3. OHTOreHe3. DMOpHOHATBHOE pa3BUTHE.
[ToctamOpuonanbHoe pa3Butue. [Ipsmoe u Hempsimoe pa3BuTHe. JKU3HEHHBIE UKl PA3HBIX TPYIII
opraHu3MoB. Perynsanus nHAMBUAYaabHOTO pa3BUTHs. [I[puunHbl HapylIeHU pa3BUTHS OPIraHU3MOB.

Hcropusi BO3HUMKHOBEHHSI W Pa3BUTHS TI'E€HETUKH, METOJbl TE€HETHUKH. | eHeTnueckue
TEPMHHOJIOTHS U CUMBOJIMKA. ['eHOoTUIT M (eHOTUI. BeposITHOCTHBIH XapakTep 3aKOHOB T'€HETHKH.
3aKoHbl HacleJICTBEHHOCTHU. . MeHnzaens M ycinoBUs UX BblIOJHEHHs. LluTonmormueckue OCHOBBI
3aKOHOMEPHOCTEHl  Hacle[OBaHMA. AHAJIM3UPYIOLIEE CKpElIMBaHUE. XPOMOCOMHasi  TEOpus
HacieacTBeHHOCTH. CIIETUIEHHOE HacienoBaHue, KpoccuHrosep. Onpenenenue mnojia. CrenjieHHoe ¢
II0JIOM HacjenoBaHue. B3anMopelicTBre amienbHBIX U HEaUIEIbHBIX T€HOB. | éHeTHUecKHe OCHOBBI
VHAMBUIYaJIbHOTO pa3BUTHS. [ eHeTHUeCKoe KapTHPOBAaHHUE.

I'enernka d4enmoBeKa, METOABI M3YyUEHHUS TEHETHUKM YeEIOBeKa. PenpoIyKTHMBHOE 310pOBBE
yenoBeka. HacnencTBeHHble 3a00€BaHMs YeIOBEKa, UX IMpenylnpexkaeHue. 3HaYeHUe TeHETUKH Ui
MEAMIIMHBI, STUYECKUE ACTIEKThI B 00JIACTU MEIULIMHCKON T€HETUKH.

l'enotunmn wu cpema. HenacnencrBeHHas wW3MeHUMBOCTh. Hopma peakuuu mnpu3HaKa.
Bapuanuonsslii  psig W BapuanMoHHas  KpuBas. HacneacTBeHHas — M3MEHYMBOCTH.  Bujbl
HACJIe/ICTBEHHOM M3MeHYMBOCTH. KoMOMHATHBHAs M3MEHUYMBOCTh, €€ HCTOYHMKH. MyTaluu, BHJIBI
MyTaiuii. MyTareHsl, UX BIWSHHE Ha OpraHu3Mbl. MyTanuum Kak MNpUYUHA OHKOJOTMYECKHX
3a0oneBaHuii. BHesiepHas HacIeICTBEHHOCTh U U3MEHUMBOCTh. DMHUI€HETHKA.

Jomectukanus u cenekuys. LleHTpsl oloMalllHUBaHUs KUBOTHBIX U LEHTPbI POUCXOXKICHUS
KYJIBTYPHBIX pacTeHHd. MeTonbl celeKIuu, UX TeHeTHYeCKhe OCHOBBI. VICKycCTBEHHBINH OTOOp, €ro
BUJIbl. YCKOPEHHE U MOBBIIIEHHE TOYHOCTH OTOOpA C MOMOIIBbIO COBPEMEHHBIX METOJIOB T€HETUKH U
OouorexHonoruu. ['erepo3uc M ero HCHOIb30BaHHME B CEJIEKUUHU. PacuimpeHne TIeHEeTUYEeCKOro
pazHooOpa3usi  CEJIeKUMOHHOrO  MaTepuajia:  IOJMIUIONIWS,  OTHajJeHHas  Trulpuau3anus,
OKCIIEPUMEHTAIBHBIA MYTareHe3, KIJIETOUHAs WH)KEHEPHs, XpOMOCOMHAas MWHXKEHEpHUs, TIeHHas
uHXeHepus. bruobe3omnacHOCTb.

Hemoncmpayuu

Cxembl, TaOnuIbl, (QparMeHTbl BUICOPHIBMOB M KOMIBIOTEPHBIX MporpaMMm: «CrocoObl
Oecronoro pasMHOXKeHHs», «OIUIOJOTBOPEHHE Y pacTeHHI M KUBOTHBIX», «HAuBUAYyanbHOE



pasBuTHe OpraHu3ma», «MOHOTHOPUIHOE CKpeIluBaHUE», «J{UTMOpUIHOE  CKpEIIMBaHUEY,
«Ilepekpect  xpomocom», «Hemomnoe  nmomuHUpoBaHue», «CIEIUICHHOE  HACIEIOBAHUEY,
«HacnemoBanue, CLEIUIGHHOE C IOJoM», «HaciaencTtBeHHble OO0JIE3HM 4YelOBeKa», «BnusHue
QIKOTONTM3Ma, HAPKOMaHWM, KypeHUs Ha HACJIEeICTBEHHOCThY», «Mytamuny, «MoaupukamuoHHas
U3MEHUYMBOCTHY,  «lleHTppl MHOrooOpa3us W  MNPOUCXOXKACHUS  KYJIbTYPHBIX  pacTEHUI,
«HckyccTBeHHBI  0TOOp», «[mOpummzanusy, «lcciemoBaHus B 00JacTH  OMOTEXHOJIOTHHY;
JEMOHCTPAIMK JKUBBIX PACTEHUU, TepOapHBIX OK3EMIUIIPOB, MYJsDKEH, TaOmui, ¢oTorpadui,
WJUTFOCTPHUPYIONTUX PE3yIbTaThl CEIEKITMOHHONW PabOThI; TOPTPETOB U3BECTHHIX CEJICKITMOHEPOB.
Jlabopamopuvie pabomuol

10. Cocmasnenue snemeHmapHvix cxem CKpewUBaHusl.

11. Pewenue cenemuyeckux 3a0au.

12. Cocmasnenue u ananus poOoCi08HbIX YeN06eKA.

13. U3zyuenue uzmeHuugocmu, NOCMpoenue 6apuayuoHHo20 psaoa u 6apuayuoOHHOU KPUBOI.

11 kaace

Pa3nen 1. Teopusi 3BOJIIONNH.

IHonysiMOHHO — BU0BOI1 YPOBEHb
Pa3Butue 3BomonuonHsix uae. Hayunsie B3rsaael K. Jlunnes u XK. b. Jlamapka. DBononuonHas

teopuss Y. JlapeuHa. CBuIETENbCTBA DSBOMIOLUM JKMBOM IPUPOIBI: MAJCOHTOJIOIMYECKHUE,
CPaBHUTEIbHO-aHATOMHUYECKUE, IMOPHOIOTUYECKHE, 6uoreorpaduyeckue, MOJIEKYJISIPHO-
TE€HETUYECKUE.

PaszButne mpexncrasienuit o Buzme. Bua, ero kpurtepuu. Ilonmymsumsa kak (opma CyIiecTBOBaHHUS
BUJIA U KaK dJIeMEHTapHas elrnHuLa 3Botonuu. CHHTEeTHYECKasi TEOpUs 3BOIIOLUU. MUKPO3BOIIOLUSA
¥ MaKpOd3BOJIOIMS. JIBUXKYIIIME CUIIbI 3BOJIOLMH, UX BIUsSHUE Ha reHoQoH nomynsuuu. pelid reHos
U ciIy4ailHble HEHalpaBJeHHbIe U3MEHEHUs reHo(OoH1a monynauuu. Y paBHeHue Xapau—BaiinOepra.
MonekyasipHO-TeHeTHYEeCKHE MeXaHU3Mbl 3BONIOIMU. DOPMBI €CTECTBEHHOTO OTOOpa: JIBMXKYILAs,
cTa0wIn3upyronas, JIU3pyNTHBHas. OKOJOTMYecCKoe M reorpaduyeckoe BHI000pa3oBaHUE.
Hamnpasnenua u nytu sBosmronuu. PopMsl dBOIIOLMH: JUBEPIEHIMS, KOHBEPIeHIMS, MapalICIUu3M.
Mexanusmbl  agantauuid. Kospomtonus. Pons  3BodonuoHHON Teopun B (OPMHUPOBAHUU
€CTECTBEHHOHAyYHOU KapTUHBI MUpa. MHOrooOpa3ue opranu3MoB U MPUCIIOCOOIEHHOCTh OPraHU3MOB
K cpeie OOMTaHMs Kak pe3ysbTar sBosonuu. [IpuHiuns! kiaccupukanuu, cuctemaruka. OCHOBHBIE
CUCTEMAaTUYEeCKUEe TIpynmnbel opraHnyeckoro wmupa. CoBpeMeHHbIE MOAXOAbl K KiIacCHU(PHUKAUU
OpraHU3MOB.

Hemoncmpayuu

KUBbIE pACTEHUS U JKUBOTHBIE, TepOapHble HK3EMIUIAPHI, KOJUIEKIMH, IOKa3bIBaloOIINe
WH/IMBUYaJIbHYIO H3MEHUMBOCTh U pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHUH U MOPOJ] JOMAIIHUX
KHUBOTHBIX, a TaK)XXe Pe3y/IbTaThl MIPUCIIOCOOICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUS U PE3yJIbTaThl
BUA000pa30BaHUs; MPUMEPhl TOMOJOTMYHBIX W AHAJOTHYHBIX OPraHoB, HMX CTPOCHUS H
IPOMCXOXAECHUSI B MPOLIECCE OHTOTEHE3a; CXEM, WIUTIOCTPUPYIOMIMX MPOLECCH BUI000pa30BaHUs U
COOTHOIIIEHUE TTyTeH MPOTPECCUBHON OMOTIOTUUECKON IBOJIOIIHH.

Jlabopamopnwvie padbomui
1. Onucanue 81006 no mopghonozuveckomy Kpumepuro.



2. Onucanue I’lpuCI’IOCO6Jl€HHOCWlM Op2aru3IMa U ee OMmHOCUmMelbHO20 xapakmepda.
3. Buwisenenue NPpU3HAaKoe cxoocmea 3ap00b1meﬁ yenoeeka u dpyeux NO360HOYHbBIX IHCUBOMHbBIX

KaK 00KA3amenbCmeo ux poacmea.

Pa3gen 2. PazBuTHe ku3HH Ha 3eMuie.

Ionyn{MOHHO — BU0BOH YPOBEHb
Mertoabl JaTHPOBKH COOBITHH IPOILIOro, FeOXpPOHOJIOrHUecKas 1mKaua. ['MmoTes3sl MpOUCX0KIACHUSA

ku3HU Ha 3emute. OCHOBHBIC ATallbl IBOMIOIUMK Onocdepsl 3emiu. KitoueBble COOBITHS B ABOJIOIUN
pacTeHHMii W >KMBOTHBIX. BbpIMHpaHue BUAOB W ero npuduHbl. COBpPEMECHHBIE MPEICTABICHHS O
MIPOUCXOXKICHUN YenoBeka. CHCcTeMaTHUeCKOe MOJIOKECHHUE YeIoBeKa. DBOIOIUS YenoBeka. DakTopsl
HBOJTIOIIMU YeJIOBEKa. Packl 4enmoBeka, uX MPOUCXOXKICHHUE U IUHCTBO.

Hemoncmpayuu

MOJIEJICH CKeJleTa YeJIOBEeKa U TO3BOHOYHBIX KUBOTHBIX; Mojaenu «[IponcxoxaeHne 4eIoBeKay

1 OCTaTKOB MaTEPHAIBHON KYJIbTYpPHI.

Jlabopamopnuvie padbomoi

4. H3yuenue 3K0OI02UYECKUX A0ANMAYUlLl 4ell08eKa

Pa3nen 3. Opranu3Msl 1 OKpY:Kalouias cpena.

IKOCHCTEMHBII YPOBEHb.
Okonoruyeckre (HakToppl M 3aKOHOMEPHOCTHM MX BIMSAHUS Ha OpraHu3Mbl (IPUHIMII

TOJICPAaHTHOCTH, JUMHTUpYyIomue (dakropel). I[lpucnocobneHuss OpraHu3MOB K  JICHCTBHIO
IKOJIOTHYECKUX (akTOpoB. buonormueckune putmbl. B3amMomelcTBHE 3KOJIOrHMYECKHX (DAKTOpPOB.
Dkonornyeckas Humia. buoreoneHos. Dxocucrema. KoMmmnoneHnTs! skocuctemsl. Tpodudeckne ypoBHH.
Tunel numesbix nenei. Ilnmesas cetb. KpyroBopoT BemECTB M IIOTOK JHEPIHM B JKOCHCTEME.
buotnyeckue B3aMMOOTHOLIEHHsI OPraHU3MOB B 3KocHucTeMe. CBolicTBa 3kocucTeM. [IpoyKTHBHOCTD
u Ouomacca skocucteM pasHbix THNOB. Cykneccusi. Camoperymsnus skocuctem. llocnenctus
BIMSIHUS JICSATEIbHOCTH YelloBeKa Ha 3KocucTeMbl. HeoOXoaMMocTh coxpaHeHus OuopazHooOpasus
9KOCHCTEMBI. ATPOIIEHO3bl, UX 0COOEHHOCTH.

buocdepHblii ypoBeHb
VYuenne B. W. Bepnanckoro o Ouocdepe, Hoochepa. 3aKOHOMEPHOCTH CYILECTBOBAHUS
6uocdeprl. Komnonentsl Onochepst u ux posib. KpyroBopoTsl BemiecTB B O6uocdepe. buorennas
murpanusi atoMoB. OcHoBHble Ouombl 3emiu. Ponb dyenoBeka B Ouocdepe. AHTpOINOreHHOE
Bo3aeiictBue Ha Ouocdepy. Ilpupoanble pecypchl U palMOHaIbHOE HPHUPOIONOIB30BAHUE.
3arpsizHenue 6mocdeprl. CoxpaHneHrne MHOrooOpa3us BHJIOB KaK OCHOBAa YCTOMYMBOCTU OUOCGHEpHI.
BoccranoBurensHas skosorusi. [IpoOGnemsl  ycroifunBoro pas3BuTus. [lepcnekTuBbl pa3BUTHS
OMOJIOTHYECKUX HAYK, aKTyallbHbIE MPOOIEeMbl OMOJIOTHH.
Hemoncmpayuu
repOapueB, KOJUICKIIMM, MOJeNed, MyIshKei, J>KUBBIX pPAacCTEeHUH W KUBOTHBIX, MOJeNei
9KOCUCTEM, TalOJMl, WUIIOCTPUPYIOIIUX CTPYKTYpy OuOCPepbl; CXeM KpyroBopoTa BELIECTB U
IpeBpalleHusl JHepruu B Onocdepe; BIUSHUS XO3SHUCTBEHHON NIEATEIBHOCTH YEJIOBEKa Ha MPHUPOAY;
Mo ienu-anrnkanuu «brocdepa u yenoBek»; KapT 3alI0BETHUKOB Halllel CTPaHBI.
JlabopaTopHbie padoThl
5. BraBneHue npucrnocobJeHnH OpraHUu3MOB K BIHMSHUIO PAa3IMYHBIX SKOJIOTHYECKUX (PAKTOPOB.
6. CpaBHEHHE aHATOMUYECKOTO CTPOSHUS PACTEHUI Pa3HBIX MECT OOUTAHHUS.



7. V3ydeHue W omHMCaHUE SKOCHCTEM CBOSH MECTHOCTH

8. CocrasiieHne MHIIEBLIX I[ENER

9. MogenupoBaHue CTPYKTYP H MPOLIECCOB, MPOUCXOISIINX B IKOCUCTEMAX.

10. Onenka aHTPOMOTEHHBIX U3MEHEHUH B TIPUPOJIC.

TemaTuueckoe niianuposanue 10 kiaace

No H Kon-so JesaTenpHoCTh yUuTess ¢ y4éToM Hepeuenp
a3BaHME pazzena IIPOrPaMMbl BOCIUTAHUS (MOYJIs HCIOIb3YEMOT0
i 4acoB «IIKOTBHBIN YPOK») oGopynoBaHus
1. Paznen 1. 6 YCTHBIH OIpPOC, CaMOCTOsATENIbHAS padoTa, Hoytoyx ASUS,
Buonorus Kak TeCTHpOBaHHE, TabopaTopHbIe paboTEHI. nudposas
KOMIUIEKC HayK O BEISIBIIATE POJIb OMOIOTHYECKON HAYKH B lmabopatopus o
)KPIBOfIHpHpOI[e. COBPEMEHHOM MHUpPE (1)I/I3I/IOJ'IOI‘I/II/I
Releon,
SIEKTPOHHBII
MHUKPOKOII
2. Paznen 2 67 YCcTHBIN onpoc, caMocTosITeNbHAs padboTa, Hoytoyx ASUS,
CTpyKTypHBIC u TECTUpOBaHHE, TabopaTopHbIE pabOTEHI. nudpoBas
(yHKIMOHANBHBIC CdhopmynupoBaTh HOHSITHE KHU3HH, mabopatopust o
OCHOBBDKU3HH. BJIMSIHUE BPEIHBIX BEIIECTB Ha 310POBbE (uznonaorun
Releon,
SJIEKTPOHHBIN
MHUKPOKOII
Tema 1. 28 YCTHBIN onpoc, caMocTosITeNbHAs padoTa, Hoytoyx ASUS,
MonekynspHbIi TECTUpOBaHHE, TabopaTopHbIE pabOoTEHI. nudpoBas
YPOBCHB IlonnMaTe 3aBHCUMOCTD 3I0OPOBBS imabopaTopus 1o
YEJIOBEKa OT COCTOSIHUS OKPY>KarolIen (pusmosnoruu
CpeJibl, HEOOXOJMMOCTH 3aIUThI CPEJIbI Releon,
OOUTaHUsI YesI0BEKaA. PIIEKTPOHHBIH
MHUKPOKOII
Tema 2. Kneto4Hsrit 39 YcTHBIN onpoc, camocTosITeNbHas paboTa, Hoytoyx ASUS,
yPOBEHb TECTHUPOBaHHE, JTaOOpaTOPHBIE PaOOTHI g poBas
[ToHUMATh poJIb U3YUEHUS KIIETKH JUIS maboparopust o
MEAULUHBI U OUOJIOTHH (dbuznonorun
Releon,
SJIEKTPOHHBIN
MUKPOKOIT
3. Pazpen 3. 29 YcTHBIN onpoc, camocTosITeNbHas paboTa, Hoytoyx ASUS,
Opranusm. TECTHPOBaHUE, TabopaTopHbIe pabOTEHI. nudposas
OpraHu3MeHHbIH IloHUMAaTh 3aBUCHMOCTD 310POBbS imabopatopus 1o
YPOBCHb. YeJI0OBEKA OT COCTOSIHUSI OKPYKaroulei (pusnomnornu
cpeibl, HEOOXOAMMOCTH 3ALUTHI CPEBI Releon, 5
0OUTaHUS YEIOBEKA. PJIEKTPOHHbIN
MUKPOKOIT
Bcero 102
TemaTHyeckoe nuiaHupoBanue 11 kiace
Kommuec JleITeNnbHOCTD YUUTEIS C YIETOM Iepeuens
Ne Haspauue paszena TBO MIPOTPaMMBbI BOCTIUTAHUS (MOIYIIS HCHOIR3yeMOr
n/n 4acoB «IKONBHBIN YPOK») ©
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Pasznea 1. Teopus 35 VY CTHBIN ONpOC, CaMOCTOSATENIbHAS Hoytoyx ASUS,
3BOJIOLIUH. pabora, TecTUpOBaHUE, JIAOOPATOPHBIC urpposast
[lonynsAuUOHHO  — paboTEL y1abopaTopusi o
BHJIOBOI 3HaTh POJIb OTCUCCTBEHHBIX YUCHBIX B (Rbnfnonomn
YpOBEHb M3Yy4EHHUH IBOJTIOIMOHHBIX IPOLIECCOB. eleon, .
PIICKT
W3y4arh KpuTEepHUH BUA HA IpPUMEpax POHHBIH
MHUKPOKOIT
Pasznen 2. Pazputue 8 VYcTHBIM onpoc, caMOoCTOsTeIbHAS Hoytoyk ASUS,
KHU3HH Ha3emJIe. pabota, TecTUpOBaHHE, TAOOPATOPHBIE urpposast
[onynsAuUMOHHO  — paboTEL yabopaTopust o
BUI0BOM N3yuaTh 9KOCHCTEMBI pETHOHA gnlsnonomn
YpOBEHb 0CO3HABATh POJIb KHU3HH eleon, .
PJICKTPOHHBINU
MHUKPOKOIT
Paznen 3.0Opranuszmsl 5 YcTHBIN onpoc, caMOCTOATENIbHAs Hoytoyk ASUS,
9 pabora, TecTupoBaHue, Ta00OPATOPHBIE (posast
paGoTHI. mabopatopust o
XapaxkTepr30BaTh B3aHMOCBSI3b ‘bﬂfﬂommﬂ
OpPraHU3MOB CO Cpefoi oOuTaHus, Releon, .
. PIICEKTPOHHBIN
BIIMSTHHE OKPYIKAIOIIEH cpesibl Ha
MUKPOKOTI
OHOIIEHO3 U MTPUCTIOCOOTICHHE
OpPraHU3MOB K Cpezie 0OUTaHusI.
AHanu3upoBaTh U OLCHUBATD
MOCTIC/ICTBHS JCSITEIHHOCTH YEJI0OBEKa B
MIpUPO/IE, BIUSIHUS (PAaKTOPOB PUCKA HA
3]I0pPOBBE YETIOBEKA.
Tema 3 Oco3HaBaTh poJib KU3HU: Hoytoyx ASUS,
DKOCHCTEMHBIH 9 — OIPEJEIATH POJIb B IPHUPOJIE urpposast
YPOBEHb. PAa3IMYHBIX IPYIII OPraHU3MOB; mabopaTopus mo
— OOBSCHATH POJIb KUBBIX OPraHU3MOB B ‘I’Hf‘mmm“
KpPYrOBOPOTE BEIIECTB YKOCUCTEMBI; Releon, .
PJICKTPOHHBIN
- OOBSICHATB POJIb AHTPOIIOTEHHOT'O
o MUKPOKOTI
BO3/IeIiCTBUS Ha (piiopy u dayHy
Tema 2. buocdepHsbIii 2 VYcTHBIN 0npoc, caMOCTOsITENbHAS Hoytoyk ASUS,
YPOBEHb. 0 pabota, TecTUpOBaHUE, TaOOPAaTOPHBIE uuposas
PaGoTHL itabopaTopus 1o
AHanM3upoOBaTh U OILICHUBATH gnlsnonomn
MOCTIC/ICTBUS ESTETLHOCTH YeJIOBEKa B cleon, .
MIpUPO/Ie, BIUSHUS (PAaKTOPOB PUCKA HA PIICKTPORHLIH
PHPOZIE, POB P MUKPOKOTI
3II0pPOBBE YEITIOBEKA.
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