MYHHMIMITAJIBHOE BIOJUKETHOE OBINEOBPA3SOBATEJIbHOE YUPEXJIEHUE
«bPAHCKHUU I'OPOJCKOMU JIMIEU Ne2 um. M.B.JIOMOHOCOBA»

Annomayusa K paboueii npozpamme
yueOHoro npeameta «buonorus (6a30BbIil ypOBEHbB)»

PaGouas mporpamma yueOHoro mnpeamera «buonorus» o0s3aTenbHOM NpPEeAMETHOU
obOnactu «EcTecTBeHHO-Hay4HbIE MPEAMETHDY pa3padoTaHa B COOTBETCTBUH C MyHKTOM 18.2.2
OI'OC COO, ®OOII COO, IlonoxenuemM o paboued mnporpaMme ydyeOHOro MNpeaMera,
y4eOHOro Kypca, yueOHOro MOJ1yJis, Kypca BHEYpPOUHOM JEATENbHOCTU U peanusyercs 1 roa B
11 knacce.

PabGouass mporpamma pazpaborana MO yuurteneir xumuu, Owogorun W reorpaduu,
OTIpeNIeIIIeT OpraHu3aIrio 00pa3oBaTEIbLHON JESITEIHPHOCTH YUHUTEINS B IIKOJIE TIO y4eOHOMY
npeomemy «buomaorus.

PabGouas mporpamma yuebHoro mpeamera «buonorus» spisercsa yacteio OOIT COO,
ONPEICIISAIOIIEH

- COJIEpKAHUE;

- INTAHUPYEMBIE PE3YIbTAThl (JINUHOCTHBIE, METAIIPEAMETHBIE U MTPEIMETHBIE);

- TEeMaTHYEeCKOE IUIAHUPOBaHUE C Yy4eToM pabodeil mnporpamMMmbl BOCIUTAHUS U
BO3MOKHOCTBIO uctonb3oBanus DOP/IIOP.

Pabouas mporpamMmma oOcykaeHa U IPUHATA PEIICHUEM METOJINYECKOTO 00 beTUHCHHS U
corjacoBaHa 3aMECTUTENIEM JUPEKTOpa 1Mo yueOHO-BocnuTaTenbHoU pabore MBOY
«bpsaHckuit roposckoit autet Ne2 um. M. B. JlomoHnocoBax.

Mara: 29.08.2023



MYHHMIMITAJIBHOE BIOJUKETHOE OBINEOBPA3SOBATEJIbHOE YYPEXJIEHUE
«bPAHCKHNUN I'OPOJCKOU JIMIEN Ne2 um. M.B.JIOMOHOCOBA»

Breimucka
13 OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPeIHEr0 O0IIero 00pa3oBaHus

PACCMOTPEHO COI'JTACOBAHO
METOIUUECKOE 00bEANHCHIE 3aMECTHUTENb AUPEKTOpa Mo YP
y4uuTesei OMOIOruu, XUMKH, Teorpaduu B“F’DHHHa Hb. ,
28.08.2023r. Ne 1 2 G104

nata 29.08. 207/

Pa6ouasi nporpamma
yueOHoro npeamera «buosorus (0a30Bblil ypOBeHb)»
JJISL CpelHero o01ero oo0pa3oBaHmsi
Cpox ocBoenusi: 1 rox (11 kiaacc)
CocraBurenu: ['onukosa B.C.
Jlykuna T.C.
Hanpeenko A.B.
yaurens (OUoI0Tun)

_Beimmmcka Bepra 29.08.2023

] HHpeKTO]? e/ A B. Harpeerko
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MNOSCHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke MpOrpaMMbl MO OHOJOTUU TEOPETHUECKYIO OCHOBY Ul ONPEACICHUS MOIXOJ0B K
(dbopMHUpOBaHHIO COoAep)KaHUs ydeOHOTro mpeaMera «bHOJIOTHS» COCTaBMIIM: KOHIIETITYaJIbHBIE TOJIOKEHUS
dI'OC COO o B3anMO0OYCIOBIEHHOCTH IIEJIEH, COAEPIKaHuUs, Pe3yIbTaTOB 00yueHHs U TPeOOBAHUI K YPOBHIO
MOJITOTOBKH BBITYCKHUKOB, MOJOXEHUS 00 OOLIMX LEsIX M MPUHLUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBI CpeaHero ooOimiero oOpa3oBanmsi B Poccuiickoit demepanuu, a TakKe MOJIOKCHHS O
cnenupuke Ouosornu, €€ 3HAUYCHWH B IIO3HAHWU JKUBOW MPUPOIBI M OOECHEeUeHHH CYIIEeCTBOBAHUS
genoBeueckoro odmecta. CoriiacHO Ha3BaHHBIM TTOJIOKEHHUSIM, OTIPE/ICIIEHBI OCHOBHBIE (DYHKIIUHU MTPOTPAMMBI
1o OuoJIoTHH U €€ CTPYKTYypa.

[TporpamMma mo GMOJOTHH AAET MPEICTABICHHUE O TENSIX, 00 00MIel cTpaTeruu 00yICeHHUS, BOCITUTAHUS
U pa3BuTUs OOy4aromMXCsl CpeacTBamMu ydeOHoro mnpenmera «buonorusi», omnpezaenser o0s13aTenbHOE
MIPEIMETHOE COJIEp’KAaHUE, €ro CTPYKTYpY, paclpeielieHue Mo paszjienaM H TeMaM, PEKOMEHIYeMYIO
MIOCJIEIOBATENILHOCTh M3Y4EHHUsl Y4eOHOro Marepuayia ¢ y4ETOM MEKIIPEJAMETHBIX M BHYTPUIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTEIHLHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yUarOIIMXCsI.

B mporpamMme mo OHOJIOTMM TakKe YUWUTBHIBAIOTCS TpPeOOBaHUS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHbIM M IPEIMETHBIM pe3yiapTaTaM oOyueHuss B ()OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIbHON  JIEATENIbHOCTH/Y4eOHBIX  JIEHCTBUN  OOydYaloOIMXCSl IO  OCBOEHHIO  COJEpHKaHUS
O61osI0rNUYeckoro oopazoBaHusl.

B nporpamme mo Ouonorun (10-11 xmaccel, 06a30BbIii ypOBEHb) pealM30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B HM3y4eHHM OMOJOruu, Ojarogapss yemMy B HEW MpPOCMAaTpUBAETCS HAIPaBICHHOCTh Ha
pa3BUTHE 3HAHUM, CBS3aHHBIX C (DOPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAINH JTUYHOCTH, SKOJIOTUYECKOTO MBILUICHHUS, PEACTABICHUHN O 3JJ0POBOM 00pa3e KU3HU U OEpPEeKHBIM
OTHOIIIEHHEM K OKpYKaroliei npupoiHoii cpeze. [loaTomy Hapsiny ¢ u3ydeHreM o01eOnoI0rniyecKux Teopui,
a TaKXKe 3HAHUH O CTPOEHHMHM JKMBBIX CHUCTEM PA3HOIO PaHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX
IPOLIECCOB B IporpamMMe MO OHOJOIMM YAEJICHO BHMMAHUE WCIOJb30BAHUIO IIOJYYEHHBIX 3HaHUH B
MOBCEJHEBHOM KM3HM ISl PELICHUs NPHUKIAIHBIX 3a/ad, B TOM 4HCJe: MPO(UIAKTUKUA HACIEICTBEHHBIX
3a00JI€BaHUI  YeNIOBEKa, MEIMKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUS, OOOCHOBAHMS  SKOJIOTHYECKU
11e7eco00pa3HOTO TOBEJAEHUS B OKPYXKAIOIIeW TMPUPOJHON Cpene, aHaiu3a BIUSHUS XO3SHCTBEHHOU
NeATeIbHOCTH YEJIOBEKa Ha COCTOSIHME IPUPOAHBIX U MCKYCCTBEHHBIX 3KOCHUCTEM. Y CUJIEHHE BHUMAHUS K
NPUKIAJAHON HampaBieHHOCTH YydeOHoro mnpenmera «buonorus» MNpPOJUMKTOBAHO HEOOXOIUMOCTHIO
oOecrieyeHus yCIOBUMN /ISl pEIIEHUs OJTHOM M3 aKTyaJIbHBIX 3a/1a4 LIKOJILHOTO OMOJIOrHYeCKOro 00pa3oBaHus,
KOTOpasi mpennosiaraer (OpMHUpPOBaHHE Yy OOYYAIOLIUXCS CIIOCOOHOCTH AJalTHPOBATbCcd K H3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOLIET0CsS COBPEMEHHOTO MUDA.

buosiorus Ha ypoBHe cpeaHero oouiero oOpa3oBaHuUs 3aHMMaeT BaxHoe Mecto. OHa obecrieunBaeT
(dbopMupoBaHue y 00yJarOLINXCs IPEJICTABICHUI 0 HAyYHOH KapTHHE MHUpa, pacluipseT U 00001aeT 3HaHUs O
KHUBOMU MPUPOJIE, €€ OTIINYUTENBHBIX IPU3HAKAX — YPOBHEBOM OpraHU3aly U 3BOJIIOLINY, CO3/1AET YCIIOBUS JUIA:
MIO3HAHUS 3aKOHOB KMBOM NMPUPO/IbI, GOPMHUPOBAHUS (PYHKIMOHAIBHONW IPaMOTHOCTH, HABBIKOB 3/I0POBOTO U
0e30macHoro odpasa >KM3HM, HKOJOIMUECKOTO MBILIUIEHHUS, LIEHHOCTHOIO OTHOUIEHHs K KMBOM NPUpPOAE U
YEeJI0BEKY.

bonbmoe 3HaueHre OMOJIOTHS UMEET TakKe Ul PelleHHs] BOCIUTATENIbHBIX M PAa3BUBAIOIIUX 3a]ay
cpeaHero obuiero oOpa3oBaHus, conuanu3anuu ooydarouuxcs. Vzyuenue 0nosoruu o0ecrneynBaeT yeaoBUs
1. OPMUPOBAHUS UHTEIUIEKTYaIbHBIX, KOMMYHUKAIMOHHBIX U UH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON
KYJIBTYpBI, CIIOCOOCTBYET MHTErpalMi OUOJIOTMUECKUX 3HAHMM C IMPEJICTABICHUSAMH U3 JAPYTUX Y4eOHBIX
MIPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U reorpadun. HazBaHHbIE 110JI0KEHUS O IPEAHAa3HAYEHUN YUeOHOTO
npeamera «brosorus» cocTaBUIIM OCHOBY JUIsl ONPENENEHUs MOJX0I0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €T0
CoJIepKaHus, MPEACTaBIEHHOI0 B IPOrpaMMe 1o OUOJIOTHH.

OT10op conepxanus yueOHoro npeamera «buosnorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3UIHHA
KYJIBTYpOCOOOpPa3HOTO MOJX0/1a, B COOTBETCTBHM C KOTOPHIM OOydyaromuecs: IOJKHBI OCBOMTH 3HAHMS U
YMEHUS, 3HaUUMBbI€ Ul (OPMUPOBAHUS OOIEH KyJIbTYyphl, ONPEENAIONINe aIeKBaTHOE MIOBEACHUE YET0BEKa
B OKpY’KaloIIel MPUPOHON cpejie, BOCTpeOOBaHHbBIE B OBCEIHEBHON )KM3HU U MPAKTHUECKOH JeATEIbHOCTH.
Ocoboe MecTo B 3TOI cUCTeMe 3HAHUN 3aHUMAIOT AJIEMEHTBI COJIEpXKaHUs, KOTOPbIE CIy)KaT OCHOBOM st



(dbopMUpOBaHUS TPEACTABICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OPHUEHTAUAX JINYHOCTH, CIIOCOOCTBYIOIINX I'yMaHHU3AIMHA OMOJIOTUYECKOTO 00pa30BaHHUS.

CTpyKTypHpOBaHHE COJIEpXKaHUS Yy4eOHOTO MaTepHaja B MporpaMMe Mo OMOJIOTMH OCYILECTBIICHO C
y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHWKA 00 OTIMYUTENILHBIX OCOOEHHOCTSIX >KMUBOW MPHPOIBI, O €€
YPOBHEBOI OpraHu3aliy ¥ 3BOJIIOLUH. B cOOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOTro npeamera «buosorus»
BBIJICJIEHBI CIIEIYIOLIUE CcOJepXKaTelbHble JUHUM: «buosorus kak Hayka. MeToapl HaydHOIO IO3HAHUS,
«Knerka kak Owonornyeckas cucremay, «OpraHm3m Kak Ouosiormueckas cuctema», «Cucrema u
MHOT000pa3ue OpPraHuv4ecKOr0 MHUpPa», «DBOJIONHS KUBOH MPHUPOIBD, «IKOCHUCTEMBI M MPHCYIIHE UM
3aKOHOMEPHOCTI.

Lenp nzyuenns ydebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJaJIeHHE OOYyJarOIIUMUCS
3HaHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJIFHOW OpPTaHU3aIlMH XUBBIX CHCTEM PAa3HOTO paHTa M NMPHOOpETeHHe
YMEHHMM HCI0JIb30BATh 3TU 3HAHUS JJISl TPAMOTHBIX JCHCTBUII B OTHOIIEHUU OOBEKTOB YKUBOM MPUPOABI U
pelIeHUs pa3IMYHbIX )KM3HEHHBIX MTPOOJIEM.

JlocTikenne 1enu u3ydeHus yuyeoHoro npenmera «buonorus» Ha 6a30BOM ypoBHE 00€CTICUMBACTCS
peLIeHUEM CIeTyIOIINX 3a/1ay:

® OCBOEHHME OOYYaIOIIMMUCS CUCTEMBbI 3HAHUI O OMOJIOIMUYECKUX TEOPUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTEe3aX, MpaBUiax, CIyKalluX OCHOBOH [uid (pOopMHUpOBaHUS
MIPE/ICTAaBICHUM O E€CTEeCTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaxX HaydyHOIO IO3HaHUf,
CTPOEHUH, MHOTOOOpPa3MM U OCOOEHHOCTSIX >KMBBIX CHUCTEM Pa3HOTO YPOBHS OpraHHU3alui,
BBIJAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

e (QopmupoBaHue y 0O0y4aromMXCsl IO3HABATENbHBIX, MHTEUIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHaJIW3a JaHHBIX O MYTSAX Pa3BUTHSI B OMOJIOTUN HAYYHBIX B3IJIS/IOB,
UJeH U MoAX0/I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

e CTaHOBJEHUE y OOyyarommuxcs oOuieil KyabTypbl, QYHKIMOHAIBHON I'PaMOTHOCTH, Pa3BUTHE
YMEHUI 00BACHATH U OLICHUBATH SIBJICHUS OKPY/KAIOILIEr0 MUPa AKUBOU MPUPOIbI HA OCHOBAHUU
3HAHWM U OTBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTHUH;

e (¢dopmMHupoBaHHE y OOYJAIOIINXCS YMEHUN WIUTIOCTPUPOBATH 3HAUYECHNUE OMOJIOTUYCCKUX 3HAHUHN
B IIPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX T€XHOJIOTUI
1 arpoOHMOTEXHOJIOTHIA;

e BOCINUTaHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEJIOBEKOM JKHBOM TNPUPOIHI,
HE00X0IMMOCTH OEPEKHOTO OTHOLICHUS K HEl, COOIIOICHUS STUUECKUX HOPM IIPH ITPOBEICHUH
OMOJIOTMYECKUX HCCIIE0BAHUN;

® O0CO3HaHHE IIEHHOCTH OHOJOTUYECKUX 3HAHMW JJi TOBBIIICHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

e [pUMEHEHHE MPUOOPETEHHBIX 3HAHUH M YMEHUN B IOBCEAHEBHOW >KU3HHU [UISI OLICHKH
MOCJIEICTBUI CBOEH JAEATEIbHOCTU 1O OTHOIICHHIO K OKpYXKalollel cpene, COOCTBEHHOMY
310pOBbIO, 000CHOBaHME U COOMIOACHNE Mep MPOPUIAKTUKH 3a00I€BaAHUIA.

B cucrteme cpennero o6mero obpasoBanusi «buonorusy», nzydaemas Ha 0a30BOM ypOBHE, SIBIISETCS
00s3aTeNbHBIM YY€OHBIM TPEIMETOM, BXOJSIIUM B COCTaB IMpeaMeTHOW obiactu «EcTecTBeHHO-Hay4YHbIE
[IPEAMETHD.

Jliis uzyuenus: Ouosoruu Ha 6a30BOM YpPOBHE CpEIHEro 001ero o0pa3oBaHusl OTBOJUTCS 68 4acoB: B
11 knacce — 34 vaca (1 gac B HeeIni0)



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMH € OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMU €CTECTBEHHBIMU
Haykamu, (uiaocodueld, 3TUKOH, ICTETHKOW M mpaBoM. Ponbs Ouonoruu B (OPMHPOBAHMU COBPEMEHHOMN
Hay4yHOU KapTuHbl Mupa. CucremMa OMOJI0rM4eCKUX HAYK.

Metoabl TO3HAaHUS JKUBOW TPHUPOIBl (HAOMIOJCHWE, OSKCIIEPUMEHT, OIMCAHUE, W3MEPEHUE,
KJaccu(uKaIys, MOICTMPOBAHNE, CTATHCTUYECKass 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

IMoprpetsr: Y. Jdapun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabauie! u cxembl: «MeTo/ bl TO3HAHUS )KUBON TPUPOIBD).

JlabopaTopHble U NPAKTH4YEeCKUE PadOThI:

[IpakTnueckas pabora Ne 1. «/cnonp3oBaHue pasinMyHBIX METOJOB NMPU H3YUYEHUU OMOJIOTUYECKUX
00BEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cuctembl (OMocHCTEMBI) KakK MpeAMeT H3ydeHHs Ouosiornu. OTIWYHE >KUBBIX CHUCTEM OT
HEOpPraHUYeCKOW PUPOIbI.

CpoiicTBa OuocucTeM M HX pa3HOOOpazue. YPOBHU OpraHu3aluud OHUOCHCTEM: MOJIEKYISPHBIMH,
KJIETOYHBIN, TKAaHEBBIA, OPTaHU3MEHHBIN, MOIMYJISIIHOHHO-BUIOBOM, IKOCUCTEMHBIN (OHOTEOIIEHOTHYECKHIA),

ounochepHbIi.
JdemoncTpaumnu:
Tabnuib! u cxembl: «OCHOBHBIE IPU3HAKH KU3HW», «YPOBHH OPraHU3aIlUN )KUBOW TIPUPOIBD».
O06opynoBaHue: MOIEID MOJIEKYJIbI JHK.

Tema 3. XuMu4ecKuii COCTaB U CTPOECHUE KJIETKH.

XHWMHYECKUN COCTAB KJIETKH. XUMHYECKUE IJIEMEHTBI: MAKpO3JIEMEHTHhI, MUKpPO3JIEMEHTh. Bona u
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJbI U MUHEpAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHueckoro 6anaHca.

benku. CoctaB u ctpoeHue 6e1K0B. AMUHOKHUCIIOTHI — MOHOMEpPHI Oe1KoB. HezaMeHnMble 1 3aMeHUMBbIe
AMUHOKHCIIOTHl. AMUHOKHUCIIOTHBINA COCTaB. Y POBHH CTPYKTYphI OEITKOBOI MOJIEKYIIbI (IIEpBUYHAS, BTOPUYHAS,
TpPETHYHAsl U YETBEPTHUHAs CTPYKTypa). XUMHUUYECKHE CBOWCTBA OenkoB. buonornueckue ¢pyHkunu GEnKoB.

depMeHTHl — Ouooruueckue karanuzaTopsl. CTpoeHue (epMmeHTa: aKTHBHBIA IIEHTP, cyOcTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunbsl. OTinunst epMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOpPOB.

YrneBoasl: MOHOCaxapubl (TIIOKO3a, prubo3a U Ae30KCHpr003a), nucaxapuibl (caxaposa, J1aKkTo3a) U
MOJIMCaxapyuabl (Kpaxmall, TIIMKOTeH, [eJUTi003a). buonornueckue (yHKIMH YTIEBOIOB.

Jlunuael: Tpurauuepuabl, Qochomunuasl, crepouasl. [uapodunsHO-TUAPOGOOHBIE CBOMCTBA.
buonorunueckue pynxun nunuaos. CpaBHEHHE YIIIEBOOB, OCIKOB U JIMIHIOB KaK HCTOYHUKOB YHEPTHH.

Hyxneunnossie kucnotel: JJTHK n PHK. Hykneotnasl — MOHOMEpBI HYyKIIEMHOBBIX KUCI0T. CTpoeHue u
¢byukuun JJHK. Crpoenune u ¢pynkuuu PHK. Buast PHK. AT®: crpoenue u ¢pyHkuuu.

[uTonorus — Hayka o kjeTke. Kinetodnas Teopust — mpuMep B3auMoAeHcTBUS ujieH U (PakTOB B HAYYHOM
MO3HAHUHU. MEeTO/bl U3yUEHUs KIIETKHU.

Knetka kak menoctHas xwuBas cucrema. OOIue MpuU3HAKK KJIETOK: 3aMKHYTasl Hapy>KHash MeMOpaHa,
mounekynbl JIHK xak reHetnueckuit anmnapar, cucreMa CHHTe3a Oenka.

Tumnsl kIeTOK: dyKaprHoTHYecKass U mpokapuoTuueckas. OCOOEHHOCTH CTPOEHMs MPOKAPUOTUUYECKON
kiaetku. Kietounas crenka Oakrepuil. CTpoeHHME SyKapHOTHYECKOH KiIeTKU. OCHOBHBIE OTIUYHUS
pacTUTENIbHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAS CTEHKA, TTTUKOKAIHUKC, X (pyHkuu. [nazmarnueckas
MeMOpaHna, e€ cBoiicTBa U QyHkiuu. LuTomnasma u e€ opranounsl. OgHOMEMOpaHHBIE OPraHOUIBI KIETKU:
OIIC, anmapar ['onbmku, au3zocombl. [lomyaBTOHOMHBIE OpraHOMBI KJIETKH: MUTOXOHIPHH, TUIACTH]IBI.



[Ipoucxosxaenne MUTOXOHAPHHA u mactui. Bunel mnactua. HememOpanHbie OpraHouIbl KIETKU: pUOOCOMBI,
KJICTOYHBIN LICHTP, LICHTPUOJIN, PECHUYKH, KI'YTUKU. DyHKIIMY OpraHOUIOB KJIETKU. BxitoueHus.

Snpo — perynsaTopHblil neHTp KieTku. CTpoeHue sijapa: saepHas 000JI0uka, KapruoIuia3mMa, XpoOMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BeLECTB B KIETKE.

JdemoHcTpaumnu:

IMoprpetel: A. JleBenryk, P.I'yk, T.IlIBanmn, M. lneiigen, P.Bupxos, [x. Yorcon, @.Kpuxk,
M. Vunkunce, P. ®@panknun, K. M. bap.

/[Ilnarpammsbl: «Pacnpenenenne XUMHUYECKMX JJIEMEHTOB B HEKHBOW mpuponae», «PacnpeneneHue
XUMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuiet u cxemsbl: «Ilepnonnveckas TabIMIIa XUMHUYECKUX HJIEMEHTOBY, «CTpOEHHE MOJICKYJIBI BOIBD,
«buocunres 6enka», «Ctpoenne Mosiekybl Oenkay, «Ctpoenue pepmenTa», «HykienHosbie kuciaotsl. JJHK»,
«Crtpoenne Moisekyinbl AT®», «CTpoeHHe 3YKapUOTHUYECKON KieTKn», «CTpoeHHe >KMBOTHOM KIIETKU,
«CTpoeHHe pacTUTENbHOU KIETKN», «CTpoeHue MpPOKapuOTHYECKON KieTkn», «CTpoeHue siapa KIETKU»,
«YTIeBo by, «JIUIMIIRD».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pyJIOBaHWE ISl MPOBENCHUs] HAOIIOIEHUNM, U3MEpEHUl,
9KCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHbBIX, )KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

JlabopaTopHble U NPAKTH4YeCKUE PAdOThI:

JlaboparopHass paGota Ne 1. «M3ydyeHue KaTaaUTHUECKONW AaKTUBHOCTH (DEPMEHTOB (HA MpHUMepe
aMUJIa3bl WM KaTaxas3bl)y.

Jlabopatopnast pabora Ne 2. «l3ydeHne CTpOCHHsI KIETOK PACTCHHH, XKHUBOTHBIX U OAKTEPHM IO
MHUKpPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax U UX OMHUCAHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KIETKH.

OOmeH BemiecTB, WM META00IM3M. ACCHUMWIALINS (TJTACTUYCCKUNA OOMEH) W JUCCUMUJIISAIINS
(’HEepreTuyecKkuii 0OMEH) — JBE CTOPOHBI €IWHOTO IMporecca Merabosm3ma. Ponb 3aKOHOB COXpaHEHHs
BEIIECTB ¥ SHEPTUU B IOHMMaHUU MeTaboIu3Ma.

Tunber oOMeHa BemecTB: aBTOTPO(MHBINA U TeTepoTpodHbii. Poms (hepMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAILICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3bl porocuHTe3a. Peaknuu dotocunTeza. DPPeKTUBHOCTD
¢doTocunTe3a. 3HayeHue (POTOCHHTE3a JUIsl JKU3HU Ha 3emuie. BrnusHue ycnoBuii cpeabl Ha (OTOCHHTE3 U
CHOCOOBI TOBBIIICHUSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYoIIe OaKkTepun. 3HaYeHHEe XeMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

DHepreTuyeckuii 0OMeH B kieTke. Paciiernienre BemecTs, BbIICICHUE U aKKyMYJIMPOBaHNE YSHEPTUU B
KJIeTKe. DTarnbl SHepreTuueckoro oomena. I'mukonus. bpoxenue u ero Buabl. Kucnoponnoe oxucienue, uin
KjeTouHoe Jpixanue. OxucnurenbHoe dpochopumposanue. IhGHEeKTUBHOCTh JHEPTETUYECKOT0 OOMEHa.

Peaknun marpuuHoro cunre3a. ['enermdeckas mHpopmarus u JIHK. Peanuzanms reHeTnyeckoit
uHpopmaluu B KieTke. ['eHeTHdeckuili Koa U ero cpoiicTBa. TpaHckpumuus — marpuusblii cuare3 PHK.
Tpancnsmus — OuocunTes Oenka. Dtambl TpaHcasuuu. KoaupoBanue amuHOKHCHOT. Ponp pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Hcrtopusi otkpbeitusi BupycoB (/. W. MiBaHOBCKWMIf).
Oco0OeHHOCTH CTPOEHHS U KUIHEHHOTO IWKIa BUpycoB. baktepuodaru. bonesnu pactenuii, >KMBOTHBIX U
YeJoBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHoneduuurta uyenoBeka (BUY) — BoszOymurens CIIM/la.
OO6paTHas TpaHCKpUIILIKA, peBepTa3a u uHTerpasa. [IpodunakTika pacpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

Hoptpersl: H. K. Konbuos, JI. . UBanosckuii, K. A. Tumupszes.

Tabauiel u cxeMbl: «Tunbel TUTaHUSDY, «MeTabomu3m», «MUTOXOHAPHU», « IHEPTETUUECKUN 0OMEHY,
«Xnopormnacty, «Potocuntesy, «Ctpoenne JJHK», «Ctpoenue u dyHkunonupoBanue renay, «CunTes 6emkay,
«['enernueckuit kom», «Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1ukn Bupyca CIIM/a,
6akrepuodaray, «Permmkanus JTHK».

Ob6opynoBanue: mogenu-anmnkanuu «Yapoenne JHK wu tpanckpumnmmsy», «buocunte3 Oenkay,
«CTpoeHue KieTku», Mojienb cTpykTypsl JIHK.




Tema 5. Pa3MHoOkeHNe U MHAMBUIYAJIbHOE PA3BUTHE OPTraHU3MOB.

KreTouHslil UK, WIK KU3HEHHBIA UK Ki1eTku. MHTepdaza u mutos. [Iporeccsl, mpoTekaronme B
uHTepdasze. Perumkanus — peakiust marpuunoro cuate3a JJHK. Crpoenue xpomocom. XpoMocoMHBII Habop
— KapuOTHUI. JIMIUIOMIHBIA U TAIUIOMIHBIA XPOMOCOMHBIE HaOOpBl. XpoMmaTu bl L{uToIornyeckrne OCHOBBI
Pa3MHOXKEHMSI U UHAUBUYAJIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenue knetku — muto3. Cragun murosa. [Ipoueccsl, npoucxoasiye Ha pa3HbIX CTaAUAX MHUTO3A.
buonornyeckuit cMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — alonTo3.

@opMBI pa3MHOKEHHS OPTaHU3MOB: Oecriosoe U moJjoBoe. Bupl 06ecrooro pa3MHOKEHHUS: e/ICHHE
HaJBOE, IIOYKOBAHWE OJHO- M MHOIOKJIETOYHBIX, CIIOPOOOpAa30BaHUE, BET€TaTUBHOE pa3MHOXKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €10 3HAUEHUE JJISl CEJIEKIIUH.

[TonoBoe pazMHOXKEHHE, €T0 OTIINYHNS OT OECIOIOrO.

Meiios. Cragun meiiosa. [lponecchl, mpoucxosime Ha craausx meio3a. [loBenenue XxpoMocoM B
Meno3se. KpoccnHrosep. bruosmornueckuii CMbICI M 3HaYEHUE MeWo3a.

["amerorenes — npouecc 00pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [1010BbIE JK€J1€3bl: CEMEHHUKU U
suaHUKU. OOpa3oBaHue U Pa3BUTHE TOJIOBBIX KJIETOK — IaMeT (CIIepMaToO30u/, STHIEKIIeTKA) — CIIepMaToOTreHe3
u oBoreHe3. OCOOEHHOCTH CTPOEHHUS AULIEKIIETOK U criepMaTro30ua0B. Omiogorsopenue. [laprenorenes.

WnnuBuayanbHoe pas3BuTHEe (OHTOreHe3). OMOpHOHalIbHOE pa3BUTHE (dMOpUOTEHe3). Tarbl
SMOpPHOHAILHOTO Pa3BUTUS Y TO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJslus, OpraHOreHes3.
[TocTaomOpHoHanbHOE pazBuTHE. TUIBI MOCTAIMOPUOHAIBHOTO Pa3BUTUS: MPSAMOE, HENpsMOe (JTMUYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PaCTEHUS: CTPOCHHE CEMEHU, CTAaJH Pa3BUTHUS.

JdemoncTpaumnu:

Tabnuibl u cxeMbl: «@OpMBI pa3MHOKEHHS OPTaHU3MOBY, «J[BOITHOE OTUIOJIOTBOPEHUE Y IIBETKOBBIX
pacTeHuii», «BereTaTuBHOE pa3MHOKEHHE pacTeHUi», «/lenenue kierku Oaktepuit», « CTpoeHHUE MOJIOBBIX
KJIETOK», «CTpoeHue XpoMocoMbl», «Knetounsnii uukmy, «Pemmukanus [JHK», «Mutosy, «Meiosy, «lIpsmoe
U HETIpsIMOE pa3BUTHE», «['amMeToreHes3 y MIEKOIUTAIOINX U YelIOBeKa», «OCHOBHBIE CTAIMH OHTOTEHE3a.

O06opynoBaHue: MUKPOCKOII, MUKpornpenapaThl «CriepMaTo30uabl MICKOMUTAIONIETOY, «SIHIeKIeTKa
MJIEKONIUTAOIIEr0», «KapnoknHe3 B KJIETKax KOpEIIKa JIyKa», MarHUTHas MOJENb-aluinkanus «Jlenenue
kietkn», Mmoaenb JJHK, Monens meTadasHOM XpOMOCOMBI.

JlaGopaTopHble H IpaKTHYecKue padoTbi:

JlaGoparopHas pabora Ne 3. «HaGmionenue MuTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpernaparax.

JlaboparopHas padota Ne 4. «M3ydyeHue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTukH. VcTopusi pa3BUTHS TCHETHKW. POJIb IUTOJNOTMU W SMOPHOJIOTHH B
CTaHOBJIEHUH I'eHeTUKHU. BKIag poccuiickux u 3apyO0eHBIX YUEHBIX B pa3BUTHE T€HETUKH. METO/Ibl TeHETUKH
(ruOpUI0TIOTUYECKUH, IMTOT€HETUUECKHM, MOJIEKYIISIpHO-TeHeTUYeCcKuil). OCHOBHBIE T€HETUYECKHIE MTOHSATHUSI.
['eneTnueckasi CHMBOJIMKA, UCTIOJIb3YEMasl B CXEMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEOBaHMS MPHU3HAKOB, YycTaHOBJIeHHble [. Mennmenem. MoHorubpuaHoe
CKpelllMBaHMEe. 3aKOH eAMHOo0Opa3us TUOpHUIOB MepBOoro mnokoieHus. [IpaBuino momMuHHpoBaHUS. 3aKOH
pacllIeIuIeHus IPU3HAKoB. [ nmnore3a yuctoTel ramer. 11oJ1HOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHoe ckpemuBaHHe. 3aKOH HE3aBUCHUMOTO HAacJelIOBaHUS MpU3HAKoB. lluTorenernueckue
OCHOBBI TUTHOPHUIHOTO CKpellMBaHUs. AHAIU3MpYIOIIEe CKpeluBaHue. Vcrnonp3oBaHue aHaIM3UPYIOIIETO
CKpEIIMBAHUS JUTsI ONIPEICIICHUs TeHOTUTIA OCOOU.

CuerieHHOe HacnefoBaHue NMpuzHakoB. Pabora T. Moprana 1o ClerIeHHOMY HacleZJOBaHUIO TE€HOB.
Hapymenue cuensenus reHoB B pe3ynbTaTe KpOCCUHIOBEpA.

XpOMOCOMHasi TEOpUs HACIIEICTBEHHOCTH. [ eHeTUUECKHEe KapThl.

I'enetnka mnona. XpoMOCOMHOE ONpeaeieHUuEe IMoyia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['oMmorameTHble 1 reTeporaMeTHbIe Oprann3Mbl. HacienoBanue nmpu3HakoB, CHENJIEHHBIX C MOJIOM.



N3menunBocTh. Buabl W3MEHYMBOCTH: HEHACJICJCTBEHHass M HaclieJcTBeHHas. Ponb cpenbl B
HEHACJIeICTBEHHON N3MEHYNBOCTH. XapaKTEPUCTUKA MOIN(DUKATMOHHONW M3MEHYMBOCTH. BapuannoHHbI# psin
1 BapuanuoHHas kpupasi. Hopma peakuuu npusnaka. KonnuecTBeHHbIE M KaU€CTBEHHBIC TPU3HAKU U KX HOpMa
peakuu. CBoiicTBa MOIU(PHUKAITMOHHON H3MEHUYUBOCTH.

HacnencTBeHnHasi, WM TCHOTHIIMYECKAsi, M3MEHUYMBOCTh. KOMOMHATUBHAS M3MEHYMBOCTH. Meiio3 u
MI0JIOBOH IPOIIecC — OCHOBA KOMOMHATHBHOW M3MEHYMBOCTH. MyTalmoHHasi n3MeHYnBOCTh. Knaccudukarus
MYyTaIfii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa W MPUUMHBI MyTanuid. MyTareHHsie (pakTopsl. 3aKOH
FOMOJIOTUYECKHUX PAJIOB B HACJIEICTBEHHOM n3MeHunBoctr H. M. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYMBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/IbI TEHETUKM YETIOBEKA: TeHEAIOTHUECKHM,
OJM3HEIIOBBIM, I[MTOTCHETUYCCKHH, OHOXUMHUYECCKHM,  MOJEKyIspHO-reHeTHnueckuid.  COBpeMEHHOE
ompeieJIeHUuEe FTeHOTUTIA: IOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUITMPOBAHKE, B TOM YucIe ¢ moMolbio [11[P-
aHaim3a. HaciencTBeHHBIC 3a00JIcBaHUS 4YEJIOBEKA: TI'CHHBIE OO0JIE3HH, OO0JC3HHM C HACJIEeICTBCHHOM
MPEAPACIIONOKEHHOCThIO, XpOMOCOMHBIE Oosie3Hn. ComMaTuyeckue W TeHepaTuBHbIC MyTanuu. CTBOJIOBBIE
kietku. [lpuHiumnel 310poBoro oOpasa KM3HU, TUATHOCTUKH, MPOGUIAKTUKH W JICYCHUS TEeHETUYECKUX
6one3Helt. MeauKo-reHeTHuecKoe KOHCYJIbTUPOBAaHNE. 3HaUEHUE MEANIIMHCKON T'€eHETUKH B ITPEI0TBPAIlleHUN
Y JICYCHUH TeHETUYECKNX 3a00JI€BaHN YEJIOBEKa.

JdemoHcTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. Tumodees-Pecorcknii, H.
N. BaBunos.

Tabmuubl 1 cxembl: «KMOHOTHOPUIHOE CKpEIIMBAHUE M €ro IMTOTCHETHYeCKass OCHOBa», «3aKOH
paCIIETUICHUS U €r0 IIUTOTEHETHYECKass OCHOBA», «3aKOH YHCTOTHI TaMeT», «IuruOpuaHoe CKpelrBaHuey,
«lluTomorrnueckre OCHOBBI AUTUOPHUIHOTO CKpPENIMBaHUMY, «Meio3y, «B3anMonelicTBie auiebHbIX TEHOBY,
«'eHeTYeCcKHe KapThl pPACTEHUU, >KUBOTHBIX W YeJOBEKa», «l'eHeTMka 1ona», «3aKOHOMEPHOCTH
HAacJeA0BaHus, CIEIUIEHHOIO ¢ MOJIOM», «KapuoTumlbl 4enoBeKa M JKUBOTHBIX», «BuUabl M3MEHUMBOCTHY,
«MoaudukanrionHas wu3MeHUUBOCTHY», «HacnmenoBanue pesyc-pakropa», «['eHeTnka Tpymm KpOBHY,
«MyTanmoHHas U3MEHYUBOCTBY.

O6opynoBaHue: MOAETU-aNTUINKAILIUN «Monorubpuanoe CKpELIUBaHUEY, «HenomHoe
JOMHHHpOBaHUe», «/lurudpunnoe ckpemubanuey», «llepekpéct XpoMocom», MUKPOCKON M MHUKpOIIpenapaT
«Ipo3oduna» (Hopma, myTaruu GOpMBI KPBUIILEB U OKPACKHU Teja), repbapuii «I'opox moceBHOM.

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

JlaboparopHas pabota Ne 5. «M3yuenue pe3yabTaToB MOHOTHOPHUIHOTO U JUTUOPUTHOTO CKPEIIUBAHUS
y 1p030(¢ Ikl HA TOTOBBIX MUKpPOIIpernapaTaxy».

JlaGopatopHas pabora Ne 6. «M3yueHne MoaU(DUKAIMOHHOW H3MEHYMBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiabl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHre U aHATTN3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesnexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MpOUECC. 3apoxkKACHUE celeKUUu U goMectukanus. Yuenue H. 1. BaBuiiosa o
LEHTPaxX TMPOUCXOKICHUS U MHOT000pa3usi KyIbTYPHBIX pacTeHUU. LIeHTphl MPOMCXOXKACHUS JOMAIIHUX
KUBOTHBIX. COpT, MOPO/IA, ITAMM.

CoBpeMeHHbIE METOJIbI CeNEeKIMH. MacCOoBBIM M MHAMBUAYAIbHBIN OTOOPHI B CENEKIIUU PACTCHHN U
KUBOTHBIX. OlleHKa JKcTephepa. bIM3KOpOACTBEHHOE CKpelMBaHWe — WHOpUAMHT. Yucrtas JIUHMUSL.
CkpermuBaHue YUCTHIX TUHUH. ['eTepo3uc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUIHHT.
Otnanénnas rubpuamzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M TOJy4YeHHE MOJIUIUIOUIOB.
JIOCTM>KEeHMS CENIEKIIMU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak oTpacib MPOU3BOJCTBA. | eHHas MH)KEHEpHs. DTarbl CO3AaHUs PeKOMOMHAHTHOM
JIHK u TpaHcrennsix opranu3mMoB. KinetouHas uHxeHepus. KieTouHble KyiabTypbl. MHKPOKIOHAIBHOE
pa3MHOKeHHe pacTeHuil. KiIoHupoBaHHE BBICOKOTPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkonoruveckue u dTudeckue mpoodieMsl. MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpalm:




IMoprpetsr: H. U. BaBuiios, M. B. Muuypus, I'. /I. Kapneuenko, M. @. lBaHOB.

Tabmuuer 1_cxembl: KapTa «L{eHTphI TPOMCXOXKIEHUS W MHOTO00pa3usi KyJIbTYpHBIX DPAaCTCHHUI»,
«[Topospl TOMAITHKUX KUBOTHBIX», «COpTa KYIbTYPHBIX pacTeHH», «OTnanéuHas ruopuansanus», «PadoTer
akagemuka M. @. UBanoBay, «llomumnonmusy», «OO0beKTbl OMOTEXHOJIOTHMY», «KileTOuHbIE KyIbTYphl U
KJIOHHpOBaHue», «KOHCTpyHpOBaHHE U NIEPEHOC IEHOB, XPOMOCOM).

Oo6opynoBaHue: MyJISDKM TUIOIOB M KOPHEIUIOAOB JUKUX (OPM M KyIbTYPHBIX COPTOB DPACTCHHH,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHHS.

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Okckypeust «OCHOBHBIE METO/Ibl U JOCTHXKEHUS CEJIEKIIUU PACTEHUM M KUBOTHBIX (HA CEIEKIIMOHHYIO
CTaHLIMIO, IJIEMEHHYI (epMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE XO35AUCTBO, J1a0OpaToOpHUIo
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUMN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

CornacHo ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHMSI K pe3ysbTaTaM OCBOECHMS OOy4YaroUIUMUCS
MporpaMM CpeJHEro o0I1ero 00pa3oBaHus: JMYHOCTHBIM, METATIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType AMYHOCTHBIX pe3ylIbTaTOB OCBOCHHS TNpenMeTra «bHOJOTHs» BBIICICHBI CIEIYIOIINE
COCTABJISIIONINE: OCO3HAHUE OOYYAIOIUMHCS POCCHHCKON TPaXKTAHCKOW HICHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH W CaMOOTpPEACNCHUI0, HalM4he MOTHBAIMM K OOy4eHHIO OHOJIOTHH,
L[eJICHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHHI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX IEHHOCTEH U
UCTOPUYECKUX TPATUIUI pa3BUTHUS OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOy4aroUIUXCS
PYKOBOJICTBOBATbCSI B CBOEH JAEATEIbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, MPHUCYILIUMU CHCTEME
OMoJ0rMueckoro oOpa3oBaHUs, HAIMYUE SKOJOTMYECKOrO MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LENU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMsS MpenMera «buonorus» aocTuramTcs B €AMHCTBE y4eOHOU U
BOCITUTATENLHON JESTETbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCHUHCKUMH COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMU, MIPUHATHIMU B OOIIECTBE MpaBUIaMU U HOpMaMU
MOBEACHUS M CIHOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U CAMOPA3BUTHUS, PA3BUTHUS
BHYTPEHHEH MO3UIMHU JIMYHOCTH, NMaTPHOTU3MA, YBAXKEHUS K 3aKOHY U IIPABOIOPAJIKY, YEIOBEKY Tpyla U
CTapuieMy TOKOJICHUIO, B3aWMHOTO YBa)KCHHs, OEpex HOro OTHOUICHHS K KYyJIbTYpHOMY HACIEAMIO H
TpaJuLIKsSIM MHOTOHAIIMOHAIBHOTO Hapoda Poccuiickoii @enepaiiiu, Npupoae U OKpYKarolei cpene.

JIn4HOCTHBIE PE3yabTaThl OCBOEHUS yueOHOTO mpeameTa «buonorus» JOMMHKHBI OTpaxaTh TOTOBHOCTD
U CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JWYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpHEHTalW{, TO3UTUBHBIX BHYTPEHHHUX YOEKICHHH, COOTBETCTBYIOIINX
TPaJAULUOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHNE )KU3HEHHOTO OIIBITA U OTBITA JESTeIbHOCTH
B IIPOILIECCE pean3aliil OCHOBHBIX HANPABJICHUN BOCIIUTATEIbHON AESITETLHOCTH, B TOM YHCIIE B YaCTH:

1) rpask1aHCKOro BOCIIMTAHMS:

e C(HOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIUK OO0YUYAIOIIErOCsk KaK aKTHBHOTO M OTBETCTBEHHOTO
YJICHa POCCUHCKOTO 00IIIeCTRa,
0CO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00sI3aHHOCTEH, yBAYKEHHUE 3aKOHA M TPABOTIOPSIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKOM MESTEIBHOCTH IMPHU CO3JaHUU YUEOHBIX IMPOCKTOB,
pelIeHNH yueOHBIX U MIO3HABATEILHBIX 337144, BBITIOJHEHHH OUOJOTHYECKUX SKCIIEPUMEHTOB;

e CIIOCOOHOCTH OTPENENATh COOCTBEHHYIO MO3MIIMIO IO OTHOIIEHHIO K SBJICHUSM COBPEMEHHOU
YKU3HU U OOBIACHATD €€



YMEHHUE YYUTHIBATh B CBOUX ACHUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJCHUCTBUS
JrO/IeH ¢ pa3HBIMU YOEKICHUSIMH, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLMAIBHBIM TIOJI0KECHHUEM;
TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOIO BBINOJHEHHS Y4EOHBIX,
[I03HABATENIbHBIX W MCCIENOBATEIbCKUX 3a1ad, YBAXXUTEIBLHOTO OTHOIICHHS K MHEHUIO
OTIIIOHEHTOB MPH 0OCYKICHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS;

FOTOBHOCTD K T'YMaHUTAPHOU u BOJIOHTEPCKOU JEATEIIbHOCTH;

2) NAaTPUOTHIECCKOI'O BOCIIMTAHUSA

c(OPMHUPOBAHHOCTh POCCUUCKON TPakIaHCKON WICHTUYHOCTH, MATPUOTH3MA, YBAKCHHS K
CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoanmHOMN, ropmocTy 3a CBOWM Kpaid, CBOIO
Ponuny, cBO SI3bIK U KyJIbTYpY, IPOLUIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoa Poccuu;
LIEHHOCTHOE OTHOLIEHUE K MPUPOJAHOMY HACIEIUIO0 M MaMATHHUKAM IPHUPOJbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJAJl POCCHUICKUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTHH,
MMOHUMAaHMs 3HA4eHMs] OWOJIOTMM B IO3HAHWU 3aKOHOB MPHUPOJbI, B JKU3HHM YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoexaEHHOCTh, TOTOBHOCTh K CIY)KEHMIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyap0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPOa;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TMTOBEICHHUSI;

CIIOCOOHOCTh OILIEHMBATh CUTYAlMI0 U IMPUHUMATh OCO3HAHHBIE pEIIEeHHs, OPUEHTHPYACHh Ha
MOPAJIBbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OyIyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM DPOAMTENSM, CO3JAaHHIO CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUSA LIEHHOCTEH CEeMEHHOM >KU3HM B COOTBETCTBMU C TpaaulMsIMU HaponoB Poccum;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHpY, BKIIOYash 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHE YMOLIMOHAIBHOTO BO3JCHCTBUS HKUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP2KCHHIO B PAa3HBIX BUIAaX UCKYCCTBA, CTPEMJICHHE MPOSBIISITh KayecTBa
TBOPUYECKOH JINYHOCTH;

5) pusnyeckoro BocnUTaHusl, (OPMUPOBAHHS KYJIBTYPHI 3I0POBbSI W IMOIHOHAJIHLHOIO
0J1aronosIyyus:

NOHMMaHUE W peanu3alus 3J0pOBOTO M 0Oe30MmacHoro odpasa KHU3HM (30pOBOE IMUTAHHUE,
COOJIIO/ICHNE TUTMEHUYECKUX MPaBUII M HOPM, COQIaHCUPOBAHHBIM PEXUM 3aHATUN U OTAbIXA,
perynsipHas (usznyeckas aKTMBHOCTb), OEpEKHOrO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

[IOHMMaHHE LIEHHOCTH MPaBUJI UHAMBUIYAJIbHOTO U KOJIJIEKTUBHOTO 0€30I1aCHOTO MOBE/ICHUS B
CUTYalUsX, YTPOXKAIOLIUX 310POBBIO U XKU3HU JIIOJEH;

OCO3HAHME TOCIEACTBUM M HENpPUATHS BpEIHBIX MpPHUBBIYEK (YHOTpEeOJEHUs ajKoroJs,
HapKOTHKOB, KypeHHUS);

6) TPY1OBOr0 BOCIIMTAHHUSI:

TOTOBHOCTB K TPpyAy, OCO3HAHNEC [ICHHOCTU MAaCTCPCTBA, pr,[[OJ'IIO6I/IC;

TOTOBHOCTh K QKTHBHOM JEATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOM HaIIpaBJICHHOCTH,
CIIOCOOHOCTH HWHUIIUUPOBATh, IUIAHUPOBATH U CAMOCTOSATCIIBHO  BBIIIOJIHATL  TaKYIO
ACATCIIBHOCTD,



WHTEpPEC K pasnu4HbiM chepaMm MmpoPecCHOHATLHON JeATeIhbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymyiei mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHBI;
TOTOBHOCTh U CLIOCOOHOCTH K 00Opa30BaHUIO H CAMOOOPA30BaHUIO HA TIPOTSHKCHUN BCEH JKU3HM;

7) IKOJIOrHYeCcKOro BOCIHMTAHMA:

HKOJIOTUYECKU I1eJIec000pa3Hoe OTHOIICHHWE K TMPHPOJE KaK MCTOUYHUKY KH3HH Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBaHMUS,

MOBBIIIICHUE YPOBHS OKOJIOTHMYECKON KYyIbTYPBI: MPUOOPETEHHWE OTBITA TUIAHUPOBAHUS
MOCTYIKOB U OLEHKU UX BO3MOKHBIX MOCIEACTBHUM I OKPYKAIOIIEH CPEbI;

OCO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHUS;
CIIOCOOHOCTH HCIIOJIH30BAaTh MPHOOPETaEMBbIC MTPU W3YUCHUN OMOJIOTUU 3HAHWSI U YMEHUS TIPH
peneHnn mpooIeM, CBA3aHHBIX ¢ PAMOHAILHBIM TIPUPOIOTIOIH30BAHIEM (COOITIOICHIE TIPABHLIT
MOBEACHUS B MPUPOJIC, HAMPABICHHBIX HA COXPAHEHHE PABHOBECHS B AKOCHCTEMAX, OXpaHy
BHJIOB, 9KOCUCTEM, OHuochepsl);

AKTUBHOE HEMPUATUE NEHUCTBUM, TPUHOCAIINUX BPEA OKPYXKAIOIIEH MPUPOIHON Cpelie, yMEHUE
MPOTHO3UPOBATh  HEOJArOMPHUSATHBIE JIKOJOTHYECKHE TOCIEICTBUS — MPEANPUHUMAEMBIX
JEUCTBUN U NMPEAOTBPAILATh UX;

HAJIMYUE PA3BUTOTO IKOJOTHUYECKOTO MBINUIEHUS, JKOJOTMYECKOW KYyJIbTYphl, OIbITA
JIEATEIBHOCTH  JKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHUSA PYKOBOJCTBOBATbCA WMH B
MO3HABATEIbHOM, KOMMYHUKAaTUBHOM M COUMAIBHOW MPAKTHKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU JESATEIbHOCTH SKOJOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JHMAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHMKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHMTATEILCKOW KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBHS
MEX]Ty JTIFOJIbMU | TTO3HAHUS MHPA;

MMOHMMaHHE CHeMU(UKH OHOJIOTMM KaK HayKd, OCO3HaHUs €€ poiau B (OpPMHUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBINUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPECTAaBICHHS 00 OKPYKAFOIIEM
MUpE KaKk O €JWHCTBE TPUPOJBI, YEIOBEKa M OOIECTBa, B TIO3HAHUHM TPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPAaHEHHSI IPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OUOJIOTHH JIJIsl COBPEMEHHOM IIMBUITM3AIMN: 00ECIICYEHUSI HOBOTO
YPOBHSI Pa3BUTHSI MEMIIMHBI, CO3IaHUE TIEPCIICKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peIIaTh
pecypcHbIe MPOOJIEMBbI Pa3BUTHSI YEJIOBEUECTBA, IOWCKA IyTeHd BBIXOAA M3 IIOOATBHBIX
IKOJIOTUYECKUX TPo0IIeM 1 00ecieueH s Iepexoa K yCTOMYNBOMY Pa3BUTHIO, PAIIMOHATIBHOMY
WCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U OPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;
3aWHTEPECOBAHHOCTh B TIOJYYCHUH OHMOJOTMYECKMX 3HAHWUN B IENSAX TOBBIIICHHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, KaK COCTAaBHOW YacTh (DYHKIIMOHAIBHOU
IPaMOTHOCTH 00ydarouxcs, GopMupyemMon pu u3y4eHUH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB TIIO3HAHMsI, KCIOJIb3YeMbIX B €CTECTBCHHBIX HayKax,
CIOCOOHOCTH HCIIOJIB30BaTh IMOJy4aeMble 3HAHHS JUIS aHAM3a W OOBSCHCHHsS SIBICHUUN
OKPY)KAIOIIEr0 MHUpPAa W MPOUCXOJANINX B HEM HM3MEHEHHWH, yMeHHUE Jenarb 000CHOBAHHBIE
3aKJIIOUEHHUs] Ha OCHOBE HAyYHBIX (DAKTOB W HMEIOIIHUXCS JAHHBIX C UENbI0 MOTYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIONIB30BaTh OMOJIOTHYECKHE 3HAHUS TS PEIIeHHs TPoOIeM B
pealbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IICHHOCTH HAy4YHOW JeATeIbHOCTH, TOTOBHOCTH OCYIIECTBISTh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITETbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO 1 CAMOOOPa30BaAHUIO, K AKTHBHOMY
MOJTy4€HHUIO HOBBIX 3HAHUH MO OMOJIOTUU B COOTBETCTBHUH C )KMU3HEHHBIMU OTPEOHOCTSIMMU.



METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS y4eOHOTO mpeaMera «BHoorusy BKIIOYAIOT: 3HAYUMBbIE IS
(hopMHPOBaHHSI MHPOBO33PEHHS OOYJAIOIIMXCS MEXIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIIeHAYyIHBIC
MOHATHS, OTPAKAMIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHenu(UKy METOJOB ITO3HAHUS,
HCIIOJIb3YeMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHs, SBICHHUE, MPOIECC, CHCTEMa, HAyYHBIA (hakKT,
MIPUHIIUIL, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOII0IeHHEe, U3MEPEHHUE, SKCIICPUMEHT
U JpYyrux), yHUBEpCAIbHBIC Yy4eOHBbIC NCHCTBHUS (IO3HABATEIBHBIC, KOMMYHHUKATHBHBIC, DPETYJISITHBHBIC),
obecnieunBaromue  (GopMupoBaHHE  (DYHKIIMOHATBLHOW T'PAMOTHOCTH W COIMAIBHON  KOMITCTEHITUU
00yJarommxcsi,  COCOOHOCTh  OOYHYAIOIIMXCA ~ HCIOJB30BaThb  OCBOCHHBIE  MEXIHMCHUILTHHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC yueOHBIC ICUCTBUS B TIO3HABATEIILHON M COIIMAIBHOM MPAKTUKE.

MeranpeMeTHbIE PE3YJIBTaThl OCBOCHUS MPOTPAMMBI CPEIHET0 OO0IIero oO0pa3oBaHUs JOJIKHBI
OTpaxarb:

OByajieHHe YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEILHBIMH 1€HCTBUSIMU:
1) 6a30BbIe JIOTHYECKHE JICHCTBHUS:

e CaMOCTOSTENBbHO (OPMYIMpPOBaTH M aKTyaJlM3WpOBaTh MPoOOIeMy, paccMaTpuBaTh €
BCECTOPOHHE;

e JCIOJIb30BaTh MPU OCBOCHUM 3HAHWKM MPHUEMBI JIOTUYECKOTO MBINUICHHS (aHaM3a, CUHTE3a,
CpaBHEHHUS, KiaccuduKanuu, 000OIIEHNs), PACKPhIBATh CMBICT OHOJIOTMUECKUX TOHATHH
(BBLIEATH UX XapaKTepHbIC MPU3HAKU, YCTAaHABINBATH CBS3U C IPYTUMU MOHATHUSAMH);

e OIpeNeNsTh LEH JesITeIbHOCTH, 3aaBasi MapaMeTphl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTD
Pe3yNbTaThl JEATENILHOCTH C MOCTABIEHHBIMU LIEISAMH;

HCII0JIb30BaTh OMOJOTHYECKHE MMOHATHS ISl 00bSICHEHUS (DAKTOB U SBJICHUM KUBOM MPUPOIbI;
CTPOUTH JIOTUYECKUE paCCYKJEHUS (MHAYKTUBHBIC, NEAYKTUBHbBIC, M0 aHAJOTHH), BBISBIATDH
3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B paCCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATh BHIBOIBI U
3aKIIIOUCHUS;

e TIPUMEHATH CXEMHO-MOJICIbHBIE CpEACTBA U MPEICTABICHUS CYIIECTBEHHBIX CBs3€H U
OTHOIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUH Pa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

e pazpabaThiBaTh IUJIAH pelIeHUs MpoOIeMbl C y4ETOM aHaIM3a UMEIOLIUXCS MATePUABHBIX U
HEMaTepUaIbHBIX PECYPCOB;

e BHOCUTh KOPPEKTHUBBI B JCSITENBHOCTb, OIICHMBATh COOTBETCTBHE pPE3YAbTATOB IIEINISAM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

e KOOPJMHUPOBATH M BBIIOJHATH pabOTy B YCIOBUSX pPEATbHOrO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS

e BIIQJICTh HABBIKAMU Y4EOHO-UCCIIEIOBATENILCKON U MPOEKTHOM JIEeATEIHHOCTH, HAaBBIKAMU pa3perieHust
mpo0ieM, CHOCOOHOCThIO W TOTOBHOCTHIO K CaMOCTOSATEIHHOMY TIOMCKY METOJOB pElIeHHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJOB MTO3HAHUS;

e CIOJIb30BaTh PAa3jIUYHbIE BHUJbI ACSITEIBHOCTU IO MOJYYEHHIO HOBOTO 3HaHUs, €r0 MHTEPIpETALHH,
MpeoOpa30BaHUI0 M MPUMEHEHHUIO B YY€OHBIX CHTYAIUSX, B TOM YHCIE TPU CO3JAaHUM Y4eOHBIX U
COI[MAIBHBIX MPOEKTOB;

e (opmupoBaTh HayYHBIN THI MBIIUICHHUS, BIAJETh HAYYHONH TEPMUHOJIOTUEH, KITFOUEBBIMU MTOHSATHUSIMHI
1 METOJIaMU;



CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOU ACSITETLHOCTA U JKU3HEHHBIX
CUTYyalluAX;

BbIABJIATE MPUYUHHO-CIICACTBCHHBIC CBSA3HM M aAKTYaJIMU3UPOBATH 3a4a4y, BbIABUIaTb THUIIOTC3Y eé
peuICHud, HAXOAUTh ApTryYMCHTBI IJId JO0Ka3aTCJIbCTBA CBOUX yTBep)KﬂeHHﬁ, 3a/1aBaTh MapaMcCTpbl U
KPUTEPHH PCIICHHS,;

AHAJIM3UPOBATL MOJJIYYCHHBIC B XOJC PCHICHUA 3adadyu pC3yJibTaTbl, KPUTHYCCKHW OLCHUBATL HUX
AOCTOBCPHOCTD, ITPOTHO3UPOBATHE U3BMCHCHHEC B HOBBIX YCJIOBUAX]

J1aBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISATh  IICJICHANPABICHHBI MOUCK TIEpPeHOca CPEICTB M CHOCOOOB  JCHCTBUS B
poeCCHOHAIBHYIO CPEY;

YMCTb NEPCHOCUTL 3HAHMS B ITIO3HABATCIIBHYIO U ITPAKTUYCCKYIO oOactu KUBHECACATCIBbHOCTH,

YMETb MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BbIJIBUT'aTb HOBBIC HJCH, ITPCAJIaraTb OPUT'MHAJIIBHBIC ITOAXO0AbI U PCHICHUS, CTABUTH HpO6JICMI)I n 3aaa4u,
JIOTMYCKAIOIIHE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

e OPHEHTHPOBATHCS B PA3IMYHBIX UCTOUHMKAX HH(OpMaLuK (TeKcTe yueOHOTO MoCcCoOus, HayqHO-
MOMYJISIPHOM JUTEpaType, OMOJOTHYECKUX CIOBAPSX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax
NaHHbIX, B VIHTepHeTe), aHamu3MpoBaTh WHPOPMALUIO pa3IMYHBIX BUIOB U  (POpM
MIpe/ICTaBJICHMS], KPUTUYECKH OLIEHUBATH €€ I0OCTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

e (opmynmpoBaTh 3ampockl W TPHMEHSTH pa3IMYHbIE METOJBI IPH TIOHCKE U O0TOOpe
Ounoslornueckoi nHPpOpMaIuy, He0OXOIUMOMN ISl BBITIOHEHUS YUeOHBIX 3a/1a4;

e T1puoOpeTaTth OMbBIT HCIOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUYHBIX MOMCKOBBIX CUCTEM;

e CaMOCTOSTEIIbHO BBIOMpAaTh ONTHUMAIbHYIO (OpMy TIpeICTaBICHHUs  OHOJOTHYECKOU
nHpopManuu (cxembl, TpaduKy, TUarpaMMbl, TaOIUIBI, PUCYHKH U APYTOEC);

e ICIIOJIb30BATh HAYUHBIH S3bIK B KAYECTBE CPEJCTBA IPU paboTe ¢ OMOJIOrnuYecKoi nHpopmaluei:
MPUMEHATh XUMHUYECKHe, (U3MuecKue W MaTeMaTU4YecKHue 3HAKU W CHUMBOJIBL, (DOPMYIIbI,
ab0peBHaTypy, HOMEHKIATYpPY, HCIOJIb30BaTh U MPEOOpa3oBbIBATh 3HAKOBO-CHMBOJIUYECKUE
CpeICTBa HArJISAHOCTH;

e BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHI HHPOpPMAIUK, MHPOPMAIIHOHHOM 0€3011aCHOCTH
JTUYHOCTH.

OBJj1ajieHNe YHUBEPCATbHBIMA KOMMYHHKATHBHBIMH 1€/ CTBUSIMHM:
1) o0menmue:

e OCYHIECTBISATH KOMMYHHKAIIMK BO BCEX cpepax >KU3HM, aKTHBHO YY4acTBOBATh B JHAJIOTE WU
JICKYCCHUH TI0 CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHME 3ajiaBaTh BOIPOCHI, BBICKA3bIBATh
CY)KJIEHHS OTHOCHTEJIBHO BBIMIOJIHEHUS MpeIaracMoil 3ajlaud, y4YUTHIBATH HMHTEPECH H
COTJIACOBAHHOCTD TO3HUIIMI IPYTUX YYACTHUKOB JHAJIOTa WIIH TUCKYCCHH);

e pacro3HaBaTh HeBepOAIbHBIE CPEJCTBA OOLIEHWs, MOHMMATh 3HAYECHHE COIMAIbHBIX 3HAKOB,
MPEANOCHUIOK BOBHUKHOBEHHUST KOHMIMKTHBIX CUTYAIlHi, YMETh CMATYATh KOH(PIUKTHI ¥ BECTH
MIEPETrOBOPHI;

e BIIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aMMO/ICHCTBUS, IOHUMATh HAMEPEHHSI IPYTHX
JFOJICH, TPOSIBJIATH YBAXHMTEILHOE OTHOIIEHHE K COOCCENHHUKY W B KOPPEKTHOH (opme
(bopMyIHPOBATH CBOHM BO3PAKEHHS,;

e Ppa3BEPHYTO U JIOTHMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl JIesITeJIbHOCTh:



e TIOHMMATh M HCHOJH30BATH NPEUMYIIECTBA KOMAHJHOW M MHIUBHIYaTbHON PaOOTHI MpPHU PELICHUN
OMoJIOTHYECKON MpoOseMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHUS TPYIHNOBBIX (opM
B3aMMO/ICHCTBHYS IIPH PELICHUN Y4eOHOU 3a1a4H;

e BBIOMpPATh TEMATHKY U METOJIbI COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX WHTEPECOB U BO3MOXKHOCTEH
Ka)KJIOI'O WICHA KOJIJICKTHUBA,;

e IIPUHUMATH LIEJIM COBMECTHOM J€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ACUCTBUS IO €€
JOCTH)KEHHMIO: COCTABJIATH IUIAH JCUCTBUHM, pPACHpenesATh POJIM C Y4ETOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI,

e OIICHMBATh KAueCTBO CBOETO BKJIAJa M KAXKAOTO YYAaCTHHKA KOMAaHAbI B OOLIMI pe3ylbTaT II0
pa3paboTaHHBIM KPUTEPHSIM;

e IIpeaaraTth HOBbIE IPOEKTHI, OLEHUBATh UJEH C MO3ULIUHA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHUYECKOM
3HAYUMOCTH;

e OCYIIECTBIIITH ITO3UTUBHOE CTPATErMYECKOE IIOBEICHHWE B pA3JIMYHBIX CHUTYalMSX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITMATUBHBIM.

OBJjajieHue YHUBEPCAJIbHBIMHU PEryJIATHBHBIMU J1eCTBUAMM:
1) camoopranuzanus:

e HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJIsl BBISIBIICHUS TPOOJIEM M UX PEIIEHUS B )KU3HCHHBIX U
y4eOHBIX CUTYaIUIX;

e BBIOMpPaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 1IEJEeBbIE€ M CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M MOCTYIKAaX MO OTHOIICHUIO K UBOW MPHUPOJE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKPYKAIOIIUX;

e CaMOCTOSITEIILHO OCYIIECTBIISATh MO3HABATEILHYIO JEATEIHHOCT, BBISBIISATH MPOOJIEMbI, CTABUTH
u GopMyaupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOM JEATENbHOCTH U >KMU3HEHHBIX
CUTYaLMSIX;

e CaMOCTOSATEIbHO COCTABJIATH IJIaH pelIeHHs] MpoOjeMbl ¢ y4ETOM HMEIOIIUXCS PECYpCOB,

COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMTOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMUPOBAHUIO U TMPOSABICHUIO IIUPOKOW SPYAULMU B PA3HBIX 0OOJACTIX
3HAHMM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

e JaBaTh OILIEHKY HOBBIM CHTYyaIlMsM, BHOCHTb KOPPEKTHBBI B JIEATEILHOCTb, OICHUBATH
COOTBETCTBUE PE3YJIHTATOB LECIISIM;

e BIAJETh HABBIKAMHU IMO3HABATECIBHOM pe(IEKCHHM KaK OCO3HAHHs COBEPIIAEMBIX NEHCTBUIN U
MBICITMTENHBIX TIPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHHIA, UCIIOJIL30BATh MPUEMBI pedIIeKCHH
IS OLIEHKH CHTYAIlH, BEIOOpA BEPHOTO PEIICHHUS;

e yMETh OLIEHUBATh PUCKH ¥ CBOCBPEMEHHO IIPMHUMATh PEIICHHUS 110 MX CHIXKEHHIO;

e TPUHUMATh MOTHBBI M APTYMEHTHI PYTHX MPH aHATIHM3€ PE3YJIbTATOB JIEATEILHOCTH;

3) npunsiTHE CeOsl M APYIUX:
e IIpPUHUMAThH ceOs, IOHUMas CBOM HEAOCTATKU U IOCTOMHCTBA;
e IIPUHUMAaTh MOTUBBI U API'YMEHTHI IPYTUX MPU aHAIU3€E PE3YJIbTaTOB JEATEIbHOCTH;
e IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;
e DPa3BUBATh COCOOHOCTH IOHUMATh MHUP C MO3UIMU APYrOro YEJIOBEKA.

HNPEIMETHBIE PE3YJIBTATbBI



[Ipenmertnsie pe3ynbraThl ocBoeHUs nporpammbl COO mo 6uonoruu Ha 6a30BOM YpPOBHE BKIIOUAIOT
cneruduaeckue s yaeOHOTo npeaMera «bHonorusy HaydHbIE 3HAHHS, YMEHUS M CHOCOOBI JEHCTBUH IO
OCBOEHHIO, MHTEPIIPETALIUU
u Hpeo6pa30BaHmo 3HaHI/If/'I, BUIbI ACATCIBHOCTH IIO IMOJIYYCHUIO HOBOT'O 3HAHUA W IMPHUMCHCHUIO 3HAaHUM B
Pa3IMIHBIX y‘-Ie6HI)IX CUTyalUusX, a TAKXKC B PCAJIbHBIX KU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C oumoiorueii. B
porpamMme MpeMETHBIC PE3YJIbTAaThl MPEICTABICHBI 10 TOaM 00yUICHHSI.

[IpenmeTHBIE pe3yabTaThl OCBOECHUS yueOHOro npenmeta «buonorus» ¢ 11 knacce n0KHBI OTpaXaTh:

e chOpPMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTUW B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (OpPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHpa U HAy4yHOTO
MHUPOBO33PEHHUS, O BKJIAJIE POCCUHWCKMX M 3apyOeXHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHAJIBHOM IPaMOTHOCTH YEJIOBEKaA JIJIsl PELIEHMs] )KU3HEHHBIX 3a/1ay;

® yMEHHE pacKphIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHITHI: BUA, MOMYJISLMS, T€HOPOH],
IBOJIIOLUS,  JBWXKYIME CWIbl  ((aKTOpPhI) DBOJIOIUH, IMPUCIOCOOIEHHOCTh  OPraHU3MOB,
BUJI000pa30BaHue, HKOJIOTHYECKUE (DAKTOPBI, IKOCUCTEMA, MPOAYLIEHTbI, KOHCYMEHTBI, PEAYLIEHTHI,
LTI TMATAHUSI, SKOJIOTUYECKast MUpaMHuIa, OMoreomneHos, onocdepa;

e yMEHHe u3JlaraTh OMoJoruueckue Teopuu (3BosronnoHHas Teopus Y. JlapBuHa, CHHTETHUECKask TEOPHS
ABOJIIOIINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobimeBoro cxoacTBa K. M. bapa, yepenoBanust riaBHbBIX
HanpaBiienud u mytedt sBomoruu A. H. CeeprioBa, yuenusi o Ouocdepe B. . Bepnaackoro),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHHUMOCTH K JKHBBIM CHCTEMaM;

® yMEHHeE BJIa/IeTh METOJAMH HAyYHOTO TIO3HAHUS B OMOJIOTHUH: HaOJII0/IEHUE U OTIHCAHUE KHUBBIX CUCTEM,
MIPOLIECCOB U SIBJICHUI, OpraHu3alusi U MPOBEIACHHE OMOJIOTUYECKOTO 3KCIIEPUMEHTA, BBIIBMKEHUE
TUIOTE3b], BBISBJICHUE 3aBUCUMOCTH MEXy HCCIIETyeMbIMU BETUYMHAMU, OOBSICHEHHE MOTY4YE€HHBIX
PE3yNbTaTOB, HUCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOPUIl U 3aKOHOB, YMEHHUE JeJaTh BBIBOJIbI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

® yMEHHE BBIJCNATH CYyLIECTBEHHbIE TPU3HAKU CTPOCHHS OMOIIOTUYECKUX OOBEKTOB: BUJIOB, MTOMYJISIIHIMA,
MIPOJIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOIIEHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOIECCOB:
HACJIEICTBEHHON H3MEHUYMBOCTH, E€CTECTBEHHOTO OTOOpa, BHJI000pa30BaHHUS, MPUCIIOCOOIIEHHOCTU
OpraHU3MOB, IEHCTBUS SKOJIOTHUYECKUX (PaKTOPOB Ha OPraHU3MBbI, IIEPEHOCAa BEIIECTB U MOTOKA SHEPTUU
B 9KOCHCTEMAaX, aHTPOMOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEC MECTHOCTH, KPYTOBOPOTA BEIIECTB
1 OMOTEOXMMHUYECKUX IIUKJIOB B Onocdepe;

® yMEHHE NPUMEHSThH NOJyYCHHbIC 3HAHUS /U1 00bACHEHUSI OMOJOTrHUYECKUX MPOLECCOB U ABICHUH, IS
MPUHATHS TPAKTUUYECKUX PELICHUI B TMOBCEIHEBHOM >KM3HHU C LIeJbl0 oOecrieueHuss 0e30MmacHOCTH
CBOEr0 3/I0POBBSI U 3[0POBBSI OKPYKAIOUIUX JFOJIeH, COOMIOACHUS HOPM TPAaMOTHOTO TOBEJICHUS B
OKpY)Kalollled MPUPOTHOM cpefe, NOHMMaHue HEOOXOTUMOCTH HCMOJIb30BaHUS JOCTHUKCHUN
COBPEMEHHOU OMOJIOTHH JJISl PALIMOHAIBHOTO MPUPOIOTIONH30BAHHS;

® yMEHHE pellaTh 3JeMEHTapHble OHOJOTHYECKHE 3aJaud, COCTABJISITh CXEMBI MEpPEeHOCa BEIIECTB U
SHEPruM B dKocucTeMax (Lenu MUTaHus);

® yMEHHE BBIMOJHATH JTA0OPATOPHBIE U MpaKTUYECKHe paboThl, cOOMIOAATh MpaBHia MpU paboTe C
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBAHUEM;

® yMEHHE KPUTHUYECKH OIEHHBATh M WHTEPIPETHPOBATh MH(POPMAIHIO OHMOJOTHYECKOTO COJNEpKaHus,
BKJTFOUAIONTYIO [ICEBIOHAYYHBIE 3HAHUSI U3 PA3IMYHBIX ICTOYHUKOB (CpEICTBA MACCOBOM MHpOpMAIUH,
HAyYHO-TIOMYJISIPHBIE ~ MaTepuaibl), paccMaTpuBaTh TIIOOATbHBIE HOKOJOTMYECKHE TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UITHUIO;

® yMEHHE CO3/1aBaTh COOCTBEHHBbIE IMMUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000Ias OHOIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIH30BAaTh MOHATHIHBIN ammapaTr OHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE



11 KNACC

Ne | HammeHoBaHue KonunyecTtBo yacos OneKTpoHHble (UnbpoBLIE)
n/n | pasgenos u Tem obpasoBaTesnbHble pecypchl
nporpamMmbil Bcero | [Mpaktnyeckne pabotol
1 OBOMIOLUMOHHas 9 1 [[Bubnnoteka LOK
ouonorusa https://m.edsoo.ru/7f41cc74]]
2 BosHukHOBEHVE 1 9 0.5 [[BubnmnoTeka LLIOK
pasBUTUE XU3HU Ha https://m.edsoo.ru/7f4lcc74]]
3emne
3 OpraHuambl 1 5 1 [[Bubnunoteka LIOK
OKpy>KatoLLlasa cpeaa https://m.edsoo.ru/7f41cc74]]
4 CoobuecTBa 1 9 [[Bubnnoteka LOK
aKonoruyeckme https://m.edsoo.ru/7f41cc74]]
CUCTEMbI
5 PesepBHoe Bpems 2 [[Bubnnoteka LOK
https://m.edsoo.ru/7f41cc74]]
OBLLEE KOJIMYECTBO 34 25
YACOB M0 NPOIrPAMME
IMOYPOYHOE IIVIAHUPOBAHUE
11 kaacce
Ne | Koui- Tema ypoka IIpumeyanme JlaTta npoBeeHus
BO
IIo | dakTHYeCcKH
4acoB -
IJIAHY
I'eneTuka — TeopeTHICCKasd OCHOBA CCJICKIIUU. Ceaexknusi. buorexnoaorns
(3 yaca)
1 1 I'enetunka —
TCOPETUYCCKAA OCHOBA
cenekiui. OCHOBHBIE
METOABbI CCIICKIINN.
2 1 MeToabl ceneKkuu
pacTEHUH.
3 1 CGJIGKL[I/IH KHUBOTHBIX

U MUKPOOPTaHU3MOB.
buorexuosnorus.



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Hctopust 3B0II0OUMOHHBIX Hael. CoBpeMeHHOe IBOJILINOHHOE YYeHHE.

(13 yacoB)

PasButne wunent 06
YBOJIIOIIAU KUBOU
PUPOJIBL.

Tect mo Teme
«Ceeknus»

Y./lapBUH U OCHOBHBIE
IIOJIOJKEHUS €TO
TEOPUHU.

Bopnba 3a
CYIIIECTBOBAHHE U €€

(bopMBI.

Bun, ero kpurepun.
[Monmynsums —
CTPYKTYpHas €IUHULIA
ABOJIIOLIUH.

JIa6.p. Nel.
Ornucanue ocoOeit
BUJIA TI0
MOP(OJIOTHIECKOMY
KPUTEPHIO.

CuHTeTH4ecKast
TEOPHS SBOJTIOLINH.
I'eneTnueckuii cocTaB
TTOITYJISILIAM.

JIBHKyIue CHUJIbI
ABOJIOLIMH, UX
BJIMSIHUE HAa TeHO(DOH/
NONYJIALINH.

10

EcrtecTBennsIit 0TOOD
U ero ()OpMBl.

11

[Tpucroco6IeHHOCTh |
€€ OTHOCUTEIIBHOCTb.

JIa6.p. No2.

BbisBneHune
npucnocobnenuni
OpraHnU3MoB K cpefe
obuTtaHus.

12

N3omsuus.
BunooGpazoBanue.

13

MakposBononus u ee
JI0KA3aTeJIbCTBA.

14

Cucrema pacteHuil u
KUBOTHBIX —
oTOOpakeHUE
ABOJTIOITUH.

15

['naBHbBIC HanpaBIICHUS
3BOJIIOLIAA
OPraHu4eCcKoro MHUpa.

16

O06o06maronuii ypox
10 TeMe

KonTponbHas
paboTa no teme




«DBOJIIOIIMOHHOE
YUYECHUE).

«IBOJIIOLIUOHHOE
YUYECHUEY.

IMpoucxoxnenue xku3Hu Ha 3emuie. (3 yaca)

17

AHanu3 u o1eHKa
Pa3IMYHBIX TUIIOTES
MPOUCXOXKACHUS
JKU3HU.

18

Pa3Butne xxu3nu Ha
3emiie B apXeUCKylo,
IIPOTEPO30MCKYIO U

NaJ€030MCKYIO 3PHI.

19

Pa3Butne xxu3nm Ha
3emiie B ME3030MCKYIO
Y KaWHO30UCKYHO 3PBI.

IIpoucxoxkaeHnue 4esioBeka. (4 yaca

N’

20

AHanu3 1 olleHKa
Pa3IMYHBIX TUIIOTE3
MPOUCXOXKACHUS
YyeJIoBeKa.

21

OcHOBHEBIE cTaanun
AHTPOIIOT'CHE3a.

22

JIBHKyIIue CHJIbI
aHTpornoreHesa. Pacol
YEJIOBEKa.

23

O6o06maronuit ypok
1o reMam «Pa3Burue
’KM3HH Ha 3eMIie.
AHTPOIIOTEHE3)

KontposnbHas
paboTa o Temam
«Pa3BuTHE KU3HU
Ha 3emIe.
AHTPOIIOTEHE3)

JIkocucreMmbl. CTPyKTypa 3KOCHCTEM.

24

UYro uzyuaer
skonorus. Cpena
oOUTaHUs OPraHU3MOB
u ee HaKTOpBHI.

25

MecrtooOutanue u
DKOJIOTHYECKHE HUIIIH.
OCHOBHBIE THITBI
DKOJIOTHYECKHX
B3aMMOOTHOIIICHHUH.

26

JKOJIOTUYECKHUE
coo0I11ecTBA.

27

Crpykrypa
cOo00I1[eCTBA.




Bzaumocssa3u
OpraHU3MOB B
co00IIIeCTBAX.

28

[IumeBrie nenmu.
DKOJIOTUUYECKHUE
UpaMU/IbI.

JIa6.p. Ne3.
«CocTaBlICHUE CXEM
nepeavyu BenecTna
U SHEpTUH (Lenei
MIATAHUA).

29

DKOJIOTUYECKAS
CyKILIeCCHSI.
ATrpOLIEHO3BI.

Buocdepa — rinodanbHas 3kocucrema. (S 4acos)

30

buocdepa -
riao0anbpHas
JKOCHUCTEMA. YUeHHE
B.M.BepHanckoro o
ouocdepe.

KonTtponpHas
paboTa mo Teme
«IKocucTeMa

31

Kpyrosoport BemiecTs
U TIpeBpaIeHue
sHepruu B 6uocdepe.
DBoJroIs Ouochepsl.

32

BrisBiienue
AHTPONOTE€HHBIX
W3MEHEHUM B
9KOCHCTEMAaX CBOCH
MECTHOCTH.

33

AHanu3 1 olleHKa
[IOCJIEICBUH
cOOCTBEHHOI
JeSITeIbHOCTH B
OKPY’KAIOIIEH Cpeae,
rI100aIbHBIX
9KOJIOTHYECKUX
npo0OJieM | myTeit ux
penieHus.

34

[ToBTOpEeHUE yueOHOrO
MaTepuaa 3a Kypc
ouosorum 11 kiacca.




