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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOIXO0J0B K (opMHpOBaHUIO cojJepxkaHusi ydyeOHoro mnpeamera «buomorus» coctaBuiu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CPEIHErO
obuiero odbpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM TOJ0KEHUSM, OIIPEIEIIEHbl OCHOBHBIE (DYHKITUH IPOTPAMMBI IO
Ouosioruu u €€ CTPyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIMXCS CcpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
onpezenseT 00s3aTeIbHOE NPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpY, paclpeaeieHue Io
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B nporpamme 1o OuoOIOrMHM TaKkKe YUMTHIBAIOTCS TpeOOBaHMUSI K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM pe3ysibTaTaM o00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON JI€ATEIbHOCTH/y4eOHBIX AEUCTBUN O0yUarOIIUXCS 110
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaIM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAlMM  JIMYHOCTH, SKOJOTMYECKOIO  MBILIUICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoHoit cpene. [losTomy Hapsay ¢ U3ydeHHEM O0IIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHMM XHBBIX CHCTEM pPa3HOTO paHra M CYIIHOCTHM OCHOBHBIX IPOTEKAIOIIHUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIe/IEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B IOBCEIHEBHON JKM3HM JUIsl pEIIeHUs NPHUKIAJHBIX 337ad, B TOM YHCIE: NPOPUIAKTHKU
HACJIEICTBEHHBIX ~ 3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUSA,
000CHOBaHMS PKOJOTMUYECKH 1€IecO00pa3HOro MOBEACHUS B OKpYKalolleld MPUPOIHON cpese,
aHaJIN3a BIMSHUS XO3AHCTBEHHOM [EATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTrO
npenMera «buosorus» MpPOAUKTOBAHO HEOOXOIMMOCTBIO 00ECIeUeHHs YCIOBUM ISl peleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYecKOro o0pa3oBaHus, KOTOpas MpeArnoiaraet
¢dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOYy4aIOIIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MHUDA,
pacupsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3allMil W OHBOJIOLMU, CO34aéT YCIOBHS [UIsl: TO3HAHUS 3aKOHOB JKHMBOM MPUPOJBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJIEHHS], LIEHHOCTHOT'O OTHOILIEHUS K KUBOM IIPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMONIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue



Ouosiornu odbecnednBaeT ycaoBUs A1 HOPMUPOBAHMS MHTEIUIEKTYaIbHbIX, KOMMYHHUKALIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYpBl, CIOCOOCTBYET HMHTETPAIUH
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢bu3uku, xumMuu U reorpadun. HazBaHHble MON0OXKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeamMera
«buonorus» cocraBuIM OCHOBY JUIsl ONPEAEICHUS IOJX0/10B K 0TOOPY U CTPYKTYPHUPOBAHUIO €r0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3ULHUH KyJIBTYpOCOOOPA3HOro MOAX0/Ja, B COOTBETCTBUU C KOTOPBIM OOYYaroIUecs JOJIKHbI
OCBOMUTb 3HAHMS M YMEHMs, 3HaUUMble 111 (popMUpOBaHMs OOLIEH KylbTyphl, ONpeAestoIIne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU JAesTelbHOCTH. Oco00€ MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJEp)KaHUs, KOTOpble CIy)KaT OCHOBOM s (OPMHUPOBAHMS
IIPEICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa3OBaHMsL.

CTpyKTypupOBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe MO OHOIOTHH
OCYILECTBJICHO C Y4ETOM MPHUOPUTETHOIO 3HAUEHUS 3HAHUM 00 OTIMYUTENIBHBIX OCOOEHHOCTSIX
JKUBOM IIPUPOJIBL, O €€ yPOBHEBOW OPraHU3ALMU U 3BOJIIOLIMH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «buosorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro Mo3HaHus», «Knerka kak Ounosnornueckas cucrema», «OpraHusm
Kak Ouonorunyeckas cucrema», «CucrteMa 1 MHOrooopa3ue OpraHn4eckoro Mupa», « BOJIOLUS
YKUBOU NPUPOABD», « IKOCUCTEMBI U NIPUCYITUE UM 3aKOHOMEPHOCTH.

[lenp m3ydeHuss yuebOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIa/ICHHE
0o0y4JarIMMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHoOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JIeHCTBUI B
OTHOILIEHUH O0BEKTOB >KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

Jloctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOIrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIyXKallUX OCHOBOM i (hOpMUpPOBaHMS
IPEJICTABICHUH O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOJAaX Hay4yHOTO I[O3HaHUS,
CTPOEHUH, MHOTOOOpa3sMM MW OCOOEHHOCTSIX HBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3alui,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH;

dopmupoBaHre y O00yYaromUXcs I03HABATEIbHBIX, MHTEIJIEKTYAIBHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIKu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
ueH 1 MOIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Y oOydvarommuxcs oOImeld KyabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXAIOIEro MUpA KUBOW MPHPOJBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HAHUW B TPAKTUYECKOW MAESATEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU IIO3HAHHUS YEJIOBEKOM >KHBOH MPHUPOJIBI,
HE00X0IMMOCTH OEpEeKHOr0 OTHOUIEHUS K HEH, COOMIOIEHHUS AITUYECKUX HOPM IIpU NIPOBEACHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKMX 3HAHUM JUIS MOBBIIICHUS YPOBHS SKOJIOTMYECKOM
KYJIBTYpBI, JUIsl POPMUPOBAHUS HAYyYHOI'O MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJIEICTBUI CBOEW JEATENILHOCTH IO OTHOIICHUIO K OKpY)KaIoILlel cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMM C OOINECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOU MPpUPObI (HAOII0eHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemMoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTo/IbI TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble 1 IpakTHYeCKUE PadOThI:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPpOBHU OpraHu3aluud OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTe01IeHOTHYECKUI), ONOCHEPHBII.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OpraHU3allMU KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTaB KJIETKU. XMMUYECKUE AIIEMEHTBI: MAKPOAJIEMEHThI, MUKPOJIEMEHTBHI.
Bona 1 MuHepasibHbIE BELIECTBA.

OyHKIIUA BOJBI M MUHEPAIBbHBIX BeHIECTB B KieTke. [lojgaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAsS, BTOPHYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHTHI — Ouonornueckue karamuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas crnenuduuHoctb. Kodepmentsl. Buramunbl. OTinuusi  (QepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, puO03a U JIe30KCHpr003a), Aucaxapuisl (caxaposa,
JaKTO3a) W MoNucaxapuabl (Kpaxmal, TJIUKOTeH, IeJuloi03a). buonormueckue ¢(yHKIUU
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapoduibHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JIMIUAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[utomoruss — Hayka o kjetke. KiietouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEU U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: dJyKapuoTHyeckas M mpokapuoTuueckas. (OCoOEHHOCTH CTPOEHUs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, MX (YHKIUH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTU/Ibl. [IporcxoxaeHrne MUTOXOHIPUM U mmacTul. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHCcnoOpT BEWIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«PacnpeneneHre XuMHUYECKUX IJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue XKUBOTHOM KieTkn», «CTpOEHHE pPACTUTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPEIApaThl PAaCTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOCHHs KJIETOK PACTCHHH, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMUIIALIUSA (SHEPreTUYecKHii 00OMeH) — IBe CTOPOHBI €AMHOTO Mpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMAaHUHU MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass (asbl ¢orocuHre3a. Peakuuu (dotocuHTe3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacimieruieHme  BEIIECTB,  BBACICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
docdopmmposanne. IPHEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocnHTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYCHI. MicTopust oTkpbiTus BupycoB (. V. IBaHOBCKuiA).
Oco0eHHOCTH CTPOEHMSI M KU3HEHHOTO ILuKIa BUpPYycoB. baktepuodaru. bonesnu pacreHuid,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc nummyHonedunnra yenoseka (BIUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIIMs, peBepraza W HHTerpasa. Ilpodummakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  muTaHus», «MeTtabomm3m»,  «MHTOXOHIPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepnodarn», «Crtpoenune wu ku3HeHHbIH 1ukn Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenne [IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenue knetkn — muto3. Ctaauu muto3a. [Iporeccel, mpoucxoasiye Ha pa3HbIX CTaIUsIX
MuTO3a. brojgorndeckuii cMpIci MUTO3a.

[Tporpammupyemasi rHO€Ib KIETKH — aronTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: 0€CIoJIoe 1 MoJIoBoe. Buabl 0ecronoro pa3MHOKEHUS:
JIeJIeHWe HaJlBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii cMbIC M 3HaYEHUE MEN03a.

["ameTorenes — mnpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y KHBOTHBIX. [100BBIE JKene3bl:
CEeMEHHUKU M su4yHHKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKICTOK W
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpYJIsILus,
opranorenes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHSL: IPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacreHuil. OHTOreHe3 IBETKOBOIO PacTEHUs: CTPOECHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBD», «KineTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pazBUTHEY, «] 'aMeTOTeHe3 y MIEKOTTUTAIOIIUX
U 4eoBeKay, «OCHOBHBIE CTaAUU OHTOICHE3a.

O6opynoBaHue: MHKPOCKOI, MuKpomnpenaparbl «CriepMaTo30U/Ibl MIIEKOIUTAIOLIET0Y,
«Sliiueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOpelika JIyka», MarHUTHast MOJEJb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas pabotra Ne 4. «l3yueHue CTPOEHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHOJIOTHUU B CTAHOBJICHUHU T'€HETHKH. Bxian poccuiickux 1 3apyOeXHbBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIOJIOTUYECKUHM, LHUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHUN.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHpgenem.
MonoruOpuaHOe CKpelrBaHue. 3aKOH eIMHO-00pa3us THOpUIOB MEPBOTO MOKoIeHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpeuMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIONIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJIeJ0OBaHMIO reHoB. Hapylienue cuensienys reHoB B pe3ybTaTe KpOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl N”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpezbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHBIE MPU3HAKU U UX HOpMa peakiun. CBoiicTBa MOAU(PHUKAIIMOHHON N3MEHYHBOCTH.

HacnencTBenHas, wiy reHoTUNU4eckasi, "3MeHYMBOCcTh. KoMOMHATHBHAST M3MEHYMBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Krnaccu¢ukaiuss MyTanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIE. Yacrora u
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIEICTBEHHOM
n3menurBocty H. M. BaBunosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA!
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0oneBaHust
YeJOBEKa: TeHHble Oo0Jie3HH, OOJE3HM C HACIEJACTBEHHOW MPEapacHoI0KEHHOCTHIO,
XxpoMocoMHble Oone3Hu. Comaruyeckue W TeHepaTuBHblE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nell. MeauKo-rTeHeTHUECKOe KOHCYJIbTHPOBAHME. 3HAYCHHE MEIUIIMHCKOW T'€HETUKH B
NPEOTBPALICHUN U JICYEHUH TeHETUYECKUX 3a00JIeBaHUN YeTI0BEKa.

JdemMoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuubl u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOTCHETHYECKask OCHOBAY,
«3aKOH pacIIeIIeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTbI TraMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumoneicTBue ajienbHbIX T€HOBY, «I eHeTHYeCcKue KapThl pACTEHU, ’)KUBOTHBIX U
yenoBeka», «l'eHeTnka moja», «3aKOHOMEPHOCTH HACJIEI0BaHUS, CLEIUIEHHOTO C II0JIOMY,
«Kapuotunsl dYenmoBeka W KHBOTHBIX», «Buasl wu3MeHunmBoCcTHY», «MoanpukanuoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMHUHHUpOBaHHE», «/{urnbpuanoe ckpemuBanue», «llepekpé€cTt Xpomocom», MHUKPOCKON U
MuUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIEB U OKPACKH Telna), repoapuit
«I"opox MOCeBHOW».

JlabopaTopHble U IpakTHYeCKue padoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopatopHas pabota Ne 6. «/3ydeHne MoAU(PUKAIIMOHHON W3MEHYMBOCTH, IOCTPOCHUE
BAPUALMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa U MPOIECC. 3apOkKICHUE CENEKINU U ToMecThkanus. Yuenue H. U.
BaBunoBa o meHTpax NPOMUCXOXKIEHUS UM MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsI
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpOoJa, IITaMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoaCcTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Yucras nuaug. CKpelBaHie YUCTHIX TUHUN. ['eTeposuc, unu rudpunnas cuna. Hepoacrsennoe
ckpeuBanue — ayTtOpunuar. OtmanéHHas rubpuamzanus u e€ ycnexu. MCKyccTBEHHBIN
MyTareHe3 W IMOJIy4eHUE IOJUILUIONAOB. JIOCTHMXKEHUS CEeNeKUMH pAaCTEHUW, MXUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonoruss kak oTrpacib NpPOM3BOACTBA. ['€HHas HHXKEHepus. OTalbl CO3AAHUA
pexomOunanTHOH JIHK wu Tpancrenneix opranuszmoB. Kierounas wumxenepus. Kierounsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHni. KiloHupoBaHue BbICOKOIIPOTYKTHUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03HCTBEHHBIC PACTSHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. JBo/roHOHHASA OHOJIOTHS.

[TpeanocelIky BOSHUKHOBEHUS 3BOIIOIIMOHHOM TEOPHUHU. DBOJIFOLIMOHHAS TEOPUS U €€ MECTO
B Ouosioruu. BrnusiHue 3BOTIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CsunerenbcTBa 3BoJtoLuu. [lageoHTomOrNYecKue: Mocie0BaTeIbHOCTh MOSIBIIEHUS BU/I0B
B IAJIEOHTOJOTUYECKONW JIETONHUCH, IepexoaHble ¢opMmbl. buoreorpaduueckue: cXoicTBO U
paznuuue ¢ayH 1 Gprop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHbIE, PYJMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. Ilpeamochuikd BO3HMKHOBEHMS JapBHHU3MA.
JIBumokyire Ccuibl ABOJIOUMM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesN€HHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpososmtonus. [Tomynsius Kak eTuHUIA BUIa U 3BOJTIOLHUH.

JBuxymie cuibl (pakTopbl) 3BOJIOLNUU BHUJIOB B Mpupoje. MyTalMoHHBIN mpolecc U
KOMOWHATUBHAsI U3MEHYUBOCTH. [lomy sioHHbIE BOJIHBI U Apeiid reHoB. M3omsamus u Murpamms.

EcrectBennblii oTO0p — Hampapistomuil ¢aktop 3Bomonuud. DopMbel eCTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosonuu. [lpumeps! npucrnocodneHnit
y Opranu3MoB. ApoMop(h 036l U UINO0-3TATITAIHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000Opa30OBaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpospomonus. @opMbl 3BOIOLMM: (hUIeTHYECKas, IUBEPreHTHAs, KOHBEPIEeHTHas,
napaiensHas. HeoGpatumocTs 3BoMONMN.

IIpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anus. AranTUuBHas paguanus.



JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHuYeckoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHui», «MHorooOpasue MOpoA >KUBOTHBIX», «llomymsnum»,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3bl», «Manoanantauuny, «OO0IIas aereHepanusy,
«/IBmwxymue cuibl sBoTronMKNY, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsunay, «boprda
3a CYyILIECTBOBaHUEY, «[IpucnocobieHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHbIMU TUIIAMH OKPAaCKH, HA0Op IJIOA0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJeb «CTpOEeHHE TOJIOBHOTO MO3Ta MMO3BOHOUHBIX Y.

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopunas pabora Ne 2. «OmnucaHue NPUCIIOCOOIIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HM Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HavanbHble sTansl Ouonorndeckoit ssostonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX HBOJIOLHA.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xku3Hu Ha 3emiie 1o 3pam u nepuoaam. Karapxen. Apxeickas 1 mpoTepo3onckas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/ipl: KeMOPHUIICKUHN, OPAOBUKCKUM, CUITYpUICKUH, 1€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux ImpoieccoB. OCHOBHBIE STalbl 3BOJIIOLUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHHE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa opraHM4ecKoro Mupa Kak OTpa)k€HHE 3BOJIIOLMHA. OCHOBHBIE CHUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKICHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorene3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH U
€CTeCTBeHHBINH 0TOOp. OOIIEeCTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/Aa, MBIIIJICHHUE,
peub.

OcHOBHBIE CTaguU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEbIH,
Uenoek npsmoxondmuii, YenoBek HeaHaepTaidbckui, YemoBek pasyMubid. Haxomaku



MCKOMaeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBININME pachl: €BpOTECOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajioujiHas  (9KBaTOpUalbHAs), MOHTOJOUJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCcTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIETKa»,
«CoBpeMeHHasi CUCTEMa OpPraHu4yeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHHS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
NPEeKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue mroau», «llepBbie
COBpPEMEHHBIE JTIO1», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KOJUTeKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 pakTHYecKUe padoThl:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUICKIUAX».

OKcKypeusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKOJIOTMSl Kak HayKa. 3aJaud MW pa3/ielibl  3KOJOTMH. MeToAbl 3KOJIOTMYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3IylLIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue ¢akrtopbl. Knaccudukamus skonormueckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BJIaXHOCTb. DoTomepuoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brongornveckre puTMbl.

buotnueckne  ¢akrtopel. Buapl OMOTHYECKHMX  B3aUMOACWCTBUN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHUKU mnonyasauud. OCHOBHBIE MOKa3aTelu MOMYJIALNH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynse, 3. ['ekkeb.

Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3eminy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Dotonepuoguzmy», «llomymsmum»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pun-TYpenbkn», «Iluiessie memnmy.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PAaCTEHUI U3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0mecTBa U 3K0JIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTHl JKOCHUCTEMBI: TMPOAYIEHTHI, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMSI. DKOJOTHYECKHE MUPAMHIBL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBOHCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpPETyIIsiusl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH Ouochepbl Kak TINTOOAIBHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB U OHOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe 3MeHeHus B Onocepe. ['modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
Ucnosb3oBaHue. JloCTHKEHHs OMOJIOTHH U OXpaHa IPUPO/IBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «llumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuraHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBex»,
«3JKocucTeMa MUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOIO Jiecay, «bHOLeH03 BOAOEMay,
«ArporieHo3», «lIpumepHBIE aHTPOIOTEHHBIE BO3JACUCTBUS Ha TNpuUpoay», «Baxkuenmme
UCTOYHMKH 3arps3HEHUsi BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHEWIIas COCTaBIAIOIIAs
ouocthepsr», «DakTopel gerpamauuu  TouB», «llapHukoBeii 3 dexT», «DakTOpPbI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MOAeTb-anmINKanus « TunuaHsie OMOIIEHO3bI», repbapuii «PacTuTenbHbIe
cooOrmecTBay, Kojulekuuu «buoreHo3», «BpeauTenn BaKHEWIINX CEITbCKOXO3SMCTBEHHBIX
KYyJIbTYp», TepOapuul M KOJUIEKIMM PACTeHHM M >KUBOTHBIX, MPHHAJICKAIINE K pPa3HbIM
HKOJIOTHYECKUM TpyIinam ojxHoro Bunaa, Kpacnas kuura Poccuiickoit @eneparum, n300paxeHus
OXPAaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IMYHOCTHBIX pPe3yJabTaTOB OCBOCHHUS Mpeamera «buoiorusy BbIIEIEHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIMMHUCA  POCCUHCKON  Ipa)kAaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIHHOCTH M CaMOOIPEAEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
o0pa3oBaHus, HATMYHE KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTHU CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIC TJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHMS TpeameTra «buosiorus» MOCTUTalOTCs B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu IMOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEH MO3UIIMHM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHHSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHHS, OEpEeKHOT0  OTHOIIEHHUS K  KyIbTypHOMY  HACIEOUI0O U  TPaJUuLUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTro mpeamera «buosiorusy» MOKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIUXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEM
MO3UIUEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacIIMpeHe >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE pean3allid OCHOBHBIX
HATPaBIEHUH BOCIIUTATEIHHOMN JAEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMH  OOydYalOIIeTOCs KaKk AaKTUBHOTO |
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;

YMEHHE YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYIbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX U HUCCIIEIOBATEIbCKUX 3aJlay, YBAXUTEIBLHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHUICKOM TPAKIAHCKONW HJICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEUIO U TAMITHUKAM IPUPOBL, TOCTHKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTH OLICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAueHUs OWOJOTHMH B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YENOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMSIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHNE YMOITMOHAILHOTO BO3CHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U peain3alus 3J0pOBOro U 0e30MacHOro o0pasa KU3HU (30pOBOE MUTAHHUE,
COOIOZICHNE TUTUEHHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOLIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0I00uE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON Y COLUAIIBHON HAIPABIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO ESTEIbHOCTb;

MHTEpEC K pa3uuHbiM cepam mpodeccHoHATbHON AESITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEII BBIOOp OyayIIeii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0THYECKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEe/Ibl;

OCO3HaHHUE TTI00aTBFHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U MyTel UX peleHus;

CIIOCOOHOCTH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IIpaBWJI TIOBEJEHUS B NPHUPOJE, HANpPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUsTHE NEHCTBUI, NMPUHOCIIIUX BpEd OKpYKalollel MPHUPOAHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUECKUE TMOCISACTBHUS MPEIITPUHUMAESMBIX
JIEMCTBUN U NPEJOTBPAILATD HUX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKOH KYyJIbTYphI, OIMbBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JIESITEIBHOCTH IKOJIOTMYECKOM HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAayKu ¢ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYPbI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U NTO3HAHUS MUDPA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYXKaroIleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHHE MEPCMEKTHUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX TIPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
WCITOJIb30BAHUIO MPUPOHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMUECKUX 3HAHWUU B IEJSX TOBBIMIEHUS OOIICH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHATHHON
TPaMOTHOCTH O0ydaronmxcs, GopMUpyeMoil pu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB ITO3HAHMSI, WCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHS SBIICHUMN
OKPYKAIOIIET0 MHUpPa M MPOUCXOIAIMIMX B HEM W3MEHEHUH, YMEHHE JelaTh O0OOCHOBAHHBIE
3aKJTIOYCHUS HA OCHOBE HAy4YHBIX (DaKTOB W MMEIOMIMXCS JAaHHBIX C METbI0 TONyYeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYHIECTBISTH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOrus» BKIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METOJI0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, HCCIIeJOBaHNEe, HAONIOJCHUE, U3MEpPEHHUE, DKCIIEPUMEHT U APYruX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ECIEUYHUBAIOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COIMAIbHOM KOMIETEHLUH O0YyYaroIuxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIINHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01iero odpazoBaHUs
JTIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENbHO (POpPMYIHpPOBaTh U aKTyadU3UpOBaTh MNPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIH30BATh IPH OCBOCHUH 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHUA, KiIaccuPpUKalUKM, OOOOIIEHUs), PACKPHIBATH CMBICT OHOJOTUYECKUX TMOHSATUH
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU OHATUIMH);

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JJOTHUECKUE PACCYXACHHUS (HHIYKTUBHBIC, IETYKTUBHEIE, TIO AaHATIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEACTBA AJIA MPEJACTaBICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B PAa3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJbTATOB LIEISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPadOTy B YCJIOBHUSIX pPEaJbHOTO, BHUPTYalbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHHH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE ICHCTBHUS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

MCIOJIb30BaTh PAa3jMyYHble BUABI JCSITENBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMU U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
TUIOTE3Y €€ pelleHus, HAXOIUTh apTYMEHTHI JJIs JI0Ka3aTelIbCTBA CBOUX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAJIM3UPOBATH MOJIYUYEHHbIE B X0OJI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, MpPEUIaraTh OPUTHHAIBHBIC TOJXOAbI W PEIUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTHYECKUX CIIOBApsSIX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampOChl M MPUMEHATh Pa3IM4YHble METONbl IMPH IOMCKE U O0TOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

NpUOOpETaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy TpEACTaBICHUS OHOIOTUYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa WA JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBMS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeIbHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
pemeHnu OGMoI0ruYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIWHUPOBATH
JecTBUSA 10 €€ NOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, paclpeeiTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaTbl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/Jlaratb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETMYECKOE IIOBEIEHHWE B Pa3IMYHbIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MMO3HABATEIbHYIO NEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M TPOSIBIICHUIO MIMPOKOM SPYIUILIMH B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIa/IETh HaBBIKAMH MMO3HABATENBbHON peIeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX JACHCTBHIA
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduuecKkue s yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CHOCOOBI JIEMCTBUH TI0 OCBOCHHIO, WHTEPIpPETAllMM W NPeoOpa3sOoBaHUIO 3HAHWM, BHIBI
JESTENIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMUS U MPUMEHEHHUIO 3HAHUU B PA3IMYHBIX Y4EOHBIX
CUTYaIlUsX, & TAKKE B peaTbHBIX dKU3HEHHBIX CUTYaIIHUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeIMETHBIE PE3YIbTaThl IPEJCTABICHBI 10 TOJaM 00yUYeHHUS.

[IpeameTHbIE pe3yabTAaTH OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHITHUN: )KU3Hb, KIETKA,
OpraHu3sM, MeTa0ou3M (0OMEH BEIEeCTB U MPEeBpallleHUe YHEPTUH ), TOMEOCTa3 (caMOperysus),
YpOBHEBasi  OpraHM3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOHU3BENEHUE  (PEHmpOIYKIIHS),
HaCJIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE Wu3jaraTb OHOJOTHMYECKHE TEOpuu (KJIETOYHas, XPOMOCOMHAasi, MYTaI[OHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHO Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuit H. U.
Bagunoga), onpeaensTs rpaHULbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BaJIeTh METOJaMH HAy4YHOTO MO3HAHMS B OMOJOIWU: HAOJIOJCHHE M OIMCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYyYEHHBIX pEe3yJIbTaTOB, HCIOJb30BAHHBIX HAYyUHBIX MOHSTHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U JyKapuoT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BELIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJIYyYECHHbIE 3HAHUA N7 OOBSCHEHUS OMOJIOTMYECKUX MPOIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[I0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JIUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE cOOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO MpeamMeTa «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHHA O MECT€ M POJM OHOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeleHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BT, TIOMYJISIIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIEMU MUTaHMs, SKOJIOrHUecKas MupaMua, OuoreomneHos, ouochepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHMH u mytell sBomtoruu A. H. CeBeprioBa, yueHHs o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KMBBIX CHCTEM, TIPOLIECCOB W SIBIICHWH, OpraHW3alus W TIPOBEJCHHE OWOJIOTHIECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJOTHUECKUX O0BEKTOB: BHJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHus], MPUCIIOCOOIEHHOCTH OPTaHW3MOB, JCHCTBHUS JKOJOTHYECKHX (HDaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJyYEeHHbIE 3HAHUA NIl 0ObSACHEHUS OMOJIOTMYECKUX MPOLIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXKAIOWIEH MNPUPOIHONW cpeae, MOHMMaHHEe HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIIOJHSTEH J1a0OpaTOpHBIE M NPaKTUYeCKue paboThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh TIJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
L bronorii kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 J’KuBbie cucTeMbI M X OpraHu3aIus 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKHU 6 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
5 PasMHOXeHNE 1 MTHAMBUAYATIbHOE 5 1 bubnnorexka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH U UBMEHUUBOCTH 8 15 bu6mmoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepaiioe Bpews 1 1 https://m.edsoo.ru/7f41c292
OBULIEE KOJIMYECTBO YACOB I10 34 1 4

[TPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
bu6mmoreka [IOK
1 T 15 2 2
SOpHA IBOIOm https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
2 P 7
A3BHTHE JH3HI Ha Semile https://m.edsoo.ru/7f41cc74
3 OpranusM U OKpyXxarolas cpeia 12 1 bubmorexa LIOK
P DYHAOMAL Cpet https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 34 3 9

I[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

1. Vuebnuk: buonorus, 10 xnacc. Cepust «Jlunus sxu3nmn» / [laceunuk B.B., Kamenckuit A.A.,
Pybuos A.M. u apyrue / Ilog pen. ITaceunuka B.B. M.: UznarensctBo «IIpocemenue», 2023.
2. Yuebnuk: buonorus. 11 knace. Yuebnuk. bazoBsiit ypoBens. ABrop: Kamenckuii A.A.,
Kacnepckas E.K., Cuornazos B.1. M.: U3narensctBo: «IIpocBemenney, 2022,

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. buonorus. 11 knacc. ba3zoBelit ypoBenb. Y4ueOHoe mocodue yist 001eo0pa3oBaTeaIbHbIX
opranuzanuii. Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.1. — M.: «IIpocseuienue,
2017

2. MeTtoauueckue marepuainsl: buonorus. Meroanueckue pekomenaamuu. [IpumepHeie
paboune nmporpammel. 10-11 kiraccer: yaeOHOE mocodue st 001eo0pa3oBaTeIbHBIX
opranusaiuii / 6a3oBsiif ypoBens / B.1. CuBormnazos. — M.: «IIpocsemenue», 2020.

3. [loypounsie pazpadborku. BUOJIOTI'UA 10-11 xnaccel. ba3zoseiit yposens. B. B. [Taceunux, I
I'. IIBenoB, T. M. E¢umosa. YuebHoe nmocobue /it 0011eo0pa3oBaTesibHbIX Opranu3anui. M.:
«IIpocemienuer, 2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Poccuiickas 31€KTpOHHAs MIKOJIa

2. http://school-collection.edu.ru/. «Eaunas xomteknus [{uppossix OO6pazoBaTeaIbHBIX
Pecypcos»

3. http://www.fcior.edu.ru/

4. www.bio.1september.ru — razera «buosorus»

5. www.bio.nature.ru — Hay4HbIC HOBOCTH OMOJIOTHH

6. www.edios.ru — Di0c — HeHTp TUCTaHIIMOHHOTO 00pa30BaHHUsI

7. www.km.ru/education - yaeOHbIe MaTepualbl U CIOBapy Ha caiite «Kupuin u Medoauii»
8. http://video.edu-lib.net — yueOubIe PprmbmMbI

9. I0TYy6



http://school-collection.edu.ru/
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