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MNOACHUTEJIbBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OHOJOIMH TEOPETHUECKYIO OCHOBY JUIS OIpEeIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHUKOB, TOJIOKEHHUS 00
Oo0ImMX LENSIX M HNPUHLUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O crienupuke OMOJIOruH,
e€ 3HAUYEHUU B MO3HAHMM XKUBOW IPUPOABI U OOECHEYEHHH CYILIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONpEeNIeHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o GMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Ouosnoruu AaéT npeacTaBieHHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYArOIIMXCS CpeACTBaMH YydeOHOro mpenmera «buomorusy,
onpezenser 00s3aTeIbHOE NPEIMETHOE COJEPKAHHUE, €ro CTPYKTYpPY, paclpeieieHHe Io
paszenaM M TeMaM, PEeKOMEHAYEeMYI0 IOCIeN0BAaTENbHOCTh M3Y4EHHUs y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCS.

B mporpamme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTaM oOyueHHs B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AeATeNIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs mno
OCBOEHUIO COJIEP)KaHUS OMOJIOTHYECKOT0 00pa30BaHusl.

B nporpamme mo Ouonoruu (10 kiaccel, 0a30BBIi YpOBEHb) pEaTU30BaH MPHUHIIMII
IPEEeMCTBEHHOCTH B HW3y4yeHHM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMMH, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMil  JIMYHOCTH, 3KOJOTHYECKOIO  MBILIUICHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a TakkKe
3HAaHUHI O CTPOCHUHU KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUW B IOBCEIHEBHOM KM3HU AJIs1 pEIICHUs NPUKIIAJHBIX 33/1a4, B TOM YUcCie: TpoUIaKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHEeTHYECKOro  KOHCYJIbTHPOBAHMS,
000CHOBaHMS PKOJOTMYECKH 1€JIeCO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUPOIHON cpese,
aHamu3a BIMAHUSA XO3SHCTBEHHOM JEATEIBHOCTH 4YEJOBeKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTrO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00eCTeUeHUs YCIOBHUM Ui peleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro 00pa3oBaHus, KOTOpas MpeAroiaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MHUDA,
pacupsieT 1 00001IaeT 3HaHUS O )KUBOI MPUpPoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3AAET YCIOBMS JUIA: TO3HAHUS 3aKOHOB MKHMBOW INPHUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJIEHHS, LIEHHOCTHOT'O OTHOILIEHUS K KUBOU IIPUPOJIE U YETIOBEKY.



bonbmioe 3HadeHwe OWONOTHS HMMEET TaKKe JJs pElIeHUs BOCMUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CpelHero ooduiero o0pa3oBaHus, ConUaTU3auu odyJaromuxcs. M3ydenne
Ounonoruun obecrieynBaet yCIIOBUS JUISL (dopmupoBaHus MHTEIJIEKTYaIbHbIX,
KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIbTYphI, CIIOCOOCTBYET
MHTETpay OWOJIOTMYECKUX 3HAHUIM C MPEJCTABICHUSMHU U3 JIPYrHMX Y4eOHBIX MPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOKEHUS O MTpeIHa3HAUYCHUH YIeOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY JUIS OMNpENeNeHHs MOJIXOAOB K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, ITPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOWTH 3HAHMS M YMEHHs, 3HAUYUMbIC i1 (OopMUpOBaHUS OOIIEH KyNbTYphI, ONpEACISIOmne
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHYECKOW nesTenbHOocTH. Ocoboe MECTO B ITOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KaHUSA, KOTOpbIE CIyKaT OCHOBOW Juisi  (OPMHUPOBAHUSA
IPEJCTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaina B MporpaMme Mo OuoJoruu
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W 3BOJIOLMM. B COOTBETCTBMHM C 3THUM B
CTpYKType y4deOHOro mnpeamera «bHoNOrus» BBIIEICHBI CIEAYIOIINE COJIep:KaTeIbHbIe TUHUU:
«buonorus kak Hayka. MeToabl Hay4yHOro Mo3HaHUsM», «KieTka kak OHONOrHYecKas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupa,
«OBOJTIOLINS )KUBOH MPUPOABI», «IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Ilens u3ydyeHus ydeOHoro mnpenmera «buomnorus» Ha 06a30BOM YpOBHE — OBJIAJICHUE
0o0y4aromyUMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM HUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O0BEKTOB >KMBOW IIPUPOJIbI U PELLICHUS PAa3INYHBIX )KU3HEHHBIX ITPOOIIEM.

JocTiwkenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOpUAX, YUCHMSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTe3axX, MpaBWiIaX, CIY’KaIlMX OCHOBOH UIsi (OpMHUPOBAHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAY4YHON KapTUHE MHpA, O METOAAaX HAay4yHOIO IO3HaHUA,
CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTAX JXHMBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTHH;

dbopMupoBaHUe Yy 00yYaromMXCs MO3HABATEIbHBIX, MHTEIIEKTYyaJbHBIX U TBOPYECKHX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTUM HAyYHBIX B3IJISJIOB,
U U OIXO00B K U3YUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliH;

CTaHOBJIEHHE Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAIBLHONW TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBAHMU 3HAHUH U OMBITA, TOJYYSHHBIX IPU U3yYEHUH OUOJIOTUH;

dbopMupoBaHHE Y OOYYAIOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHHE OHMOIOTHYECKHX
3HAHUM B MPAKTHYECKOW JEATEIbHOCTH 4YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEAUIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHI;

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTU TIO3HAHHUS YEJIOBEKOM >KHUBOM IMPHPOIHI,
HE00X0IMMOCTH OEpEKHOTO OTHOUICHUS K HEeH, COOMIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUU
OMOJOTUYECKHUX UCCIIEJOBAHMUIA;



OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUJIsl TOBBIIICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, Ul GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN U YMEHUH B IIOBCEIHEBHOM JKU3HU JJIS OLEHKU
MOCNEACTBUIM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXaroulell cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a001eBaHU.

B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SBIISICTCA O0S3aTENbHBIM YYEOHBIM TNPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW 0O0JIacTH
«EcTecTBeHHO-HAYUYHBIE [TPEIMETHI.

Jns u3ydyenust Guosoruu Ha 0a30BOM YpPOBHE CPETHEro oOHiero o0pa3oBaHUs OTBOJIUTCS
34 gaca: B 10 knacce — 34 yaca (1 gac B Hezieio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toprpetsr: Y. {apeun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

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

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

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

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHUIOBOM,
9KOCUCTEMHBIH (0MOTe01IeHOTHYECKUI), ONOCHEPHBII.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3aIUU >KUBOU
IPUPOJIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUU BOJBI M MHUHEPAIbHBIX BemecTB B KieTke. [loamep:kaHne OCMOTHYECKOTO
OanaHca.

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

®epMeHTHI — Ouonornueckue karamuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Burtamuupl. Orianuus  ¢GEpMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJTFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W TMOJNMCcCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapoduibHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB 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 kjerke. KierouHas Tteopusi — mpuMep B3aUMOJCUCTBUS UIEH 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.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhI KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIMUKC, WX (YHKITUH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxaeHne MHUTOXOHAPUH W IUIACTHUA.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTUUeCKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMpPENApaThl PACTHUTEIIbHBIX, 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. «M3yueHHe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMUIIALIUSA (HEpreTUYeCcKHii 00OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. 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 ¢a3bl ¢orocuHTe3a. Peakuuu ¢doTtocuHTe3a.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a /IS KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocuHTe3 Oenka. Drtanbl Tpancasnuu. Koguposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIC BUpycaMu. Bupyc nMMyHoeuinTa yenoBeka

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPUNIMS, peBEpTa3a M HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tumbl  muTaHus», «Mertabonmu3am»,  «MHUTOXOHAPHUS,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1Mk Bupyca CIIMJla, Oaktepuodara,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenne [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKki, WM KU3HEHHBIM 1uka kinetku. MHTepdasa u muro3. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenne xnetrkn — muto3. Cramgum muto3a. Ilpoiecchl, mpoucXonslye Ha pa3HbIX
CTaJusX MUTO3a. BuoNornueckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. IIpoueccel, mpoucxomsdimue Ha craausx Mmenosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KMBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX KJIETOK — ramer (CIepMaTo30H,
SUICKIIETKA) — CcIlepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKICTOK M
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y IMO3BOHOYHBIX MKHBOTHBIX: JPOOJICHHE, TacTpyJsLus,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LIBETKOBOIO PACTEHUA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpoMOCOMbI», «KIeTOuHBIH LHKI»,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonuramomero», «KapuokuHes B KJIETKaX KOpELIKa JIyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU FeHETHKHU. BKita pocCUiiCKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOJIOTUYECKUM, LHUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, yCTaHOBJIEeHHble [. MeHaenem.
MonorubpuaHo€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasumino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOIO  HACJEJIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpEIBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHbE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonuuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, niaM reHOTUIMYECKas, U3MEHUMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoOIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Kiaccugukanuss MyTalnuii: TeHHblE, XpPOMOCOMHBIC, TeéHOMHble. YacToTra U



NPUYHHBI MyTanuid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETHKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto III[P-ananusa. HacnenctBenHele 3aboisieBaHus
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hell. MeauKO-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Merio3y, «B3anmMoneicTBre alielibHbIX T€HOBY, «['eHeTuUYeCKne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['€HeTHKa Tpyni KpoBuy», «MyTarmoHHas
WU3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J{po3oduna» (Hopma, myranuuu (Gopmbl KpbUIbEB U OKpacKu Teja), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yueHue Moau(pUKaIIMOHHON W3MEHYHBOCTH, MOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeJNIEKIIMU. MacCOBBI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLIeHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanus U e€ YCHeXH.
HcKycCTBEHHBIM MyTareHe3 U IIOJIYy4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranuszmoB. Kinerounas umxenepus. Kiuetounsle
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paboter akagemuka M. @. HWeanoBay, «[lomummoumus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOI'MHW HA
HbA30BOM YPOBHE CPEJJHEI'O OBILETI'O ObPA30BAHUMA

Cornmacho ®I'OC COQO, ycraHaBnuBalTCd TpeOOBaHUS K pe3ysbTaTaM OCBOEHUS
00y4aroImuMUCs MPOrpaMM CpeaHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pPE3YyJbTATOB OCBOECHUs mpeamera «bHOJOTUS» BBIAECIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHWIO OWOJIOrWH, IIeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX IIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pa3BUTHS
OMOJIOTMYECKOTO 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEH ACATCIIbHOCTHU IOEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MNpUuCymumMu CHUCTEMCE
OMOJIOTUYECKOTO 00pa30BaHUs, HaJIMYMe SKOJOTMYECKOTO IMPaBOCO3HAHUsS, CIIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTD )KU3HECHHBIC IIAHBI.

JImuaOCTHBIE pE3yIbTaTbl OCBOCHUSA IMPEAMCETA «bnonorusy JOCTUTI'alOTCA B C€IHWHCTBEC
yqe6H0171 A BOCIHUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIHOHHBIMU pOCCPII)'ICKHMH
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, MPUHITHIMU B
06H.I€CTB€ npaBujiaMM W HOpMaMH IIOBCACHHA H CHOCOGCTBy}OT nponeccaMm CaMOIlO3HaHMA,
CaMOBOCIIUTAaHUs M CaMOPAa3BUTHs, Pa3BUTHUS BHYTPEHHEH IMO3ULIMHU JUYHOCTH, MATPUOTU3MA,
YBaXKEHUs K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplIeMy ITOKOJIEHHUIO, B3aUMHOI'O
YBaKCHU, GepencHoro OTHOLICHUA K KYJIbTYPHOMY HaCcJICaIuro u Tpaauuusam
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.



JIn4HOCTHBIE pe3y/bTaThl OCBOCHHS yueOHOro npeamera «buomaorus» MoMKHBI OTpakaThb
TOTOBHOCTH M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM ILIEHHOCTSIM POCCHUIHCKOTO  0OIlIecTBa,
paciMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HATPaBIICHUH BOCIIUTATEILHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OO0ydYaroIlerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
MIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33124, BHITOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0 OTHOILIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HH U OOBSICHSATH €€

YMEHHE YUYUTHIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSIMH, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLIMATIbHBIM
TIOJIOKCHUECM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIEHOCTH;

2) NATPUOTHYECKOTO BOCITUTAHNS:

c(hOpMUPOBAHHOCTH POCCHICKON TPpaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOl, ropaocTu 3a CBOM Kpaid, CBOIO
Poauny, cBOM S3BIK U KYJIBTYPY, MPOILIOE M HACTOSIIICe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIICHHE K TIPUPOJHOMY HACICAHIO W TAMSATHHUKAM IMPUPOIBI,
JIocTkeHUsIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUUCKHUX YYEHBIX B CTAaHOBIEHHWE M pa3BUTHE
OMOJIOTUH, TOHUMAaHWS 3HAYCHUsT OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YCIIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUHUBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pOIMWTENSM, CO3JAaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAAUIIUSIMU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;



FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) d¢usuyeckoro BocHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peaju3alus 3J0pOoBOro U 6e30MmacHoOro oopasa *U3HU (340pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX TPABWI M HOPM, COAIAHCUPOBAHHBIM PEKUM 3aHSATHH U OTABIXA,
perynspHas (QuU3MYECKass AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTU TPaBWJI HWHAMBUIYAJIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIKUX 3I0POBbIO U KU3HU JIOJICH;

OCO3HAHUE TMOCJEICTBUI M HENPHUSATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HApKOTUKOB, KYPEHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TFOTOBHOCTb K TPY/Yy, OCO3HaHNE LIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHBHOCTH TEXHOJIOTHYECKON M COLIMATIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylO
JIeATEIbHOCTb;

UHTEpEC K pa3myHbiM chepam mpodecCHOHATBLHON ACSITeNTbHOCTH, YMEHHE COBEPINAThH
OCO3HAHHBII BBIOOp OyayIIei mpodeccuu u peaTru30BbIBaTh COOCTBEHHBIEC )KU3HCHHBIC TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUH BCel
JKU3HU;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU 1IETIECO00pa3HOe OTHOIICHUE K MPUPOJIEC KaK MCTOUHUKY KU3HHU Ha 3eMmIle,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHHE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOpETEHHE OMbITA IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TOCIIEJCTBUN SISl OKPYKAIOIIEH CPeIbl;

OCO3HAHUE TJIO0ATIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpPETaeMbIe MPU U3YYEHUU OMOJIOTHHM 3HAHUS U YMEHUs
IpU pelIeHuu MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIB30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTHUBHOE HEMpUATUE JIEUCTBHUM, MPUHOCAIIMUX BpEI OKpYXKalolleld MNPUPOJHON Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE HKOJIOTHMUYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO JKOJOTHYECKOTO MBIIIJIEHUS, SKOJOTHYECKON KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS WMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COLMAIbHOM MpaKkTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM €SI TETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM ©  OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JHMANiore KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIbTYPbI KaK CPEICTBA B3AUMOIEHCTBHS
MEXIY JIOJIbMU U MMO3HAHUS MUDA;

NOHMMaHue cnenu(uku OMONOrMM Kak HAyKH, OCO3HaHHMS €€ poyid B (OPMHPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3JaHUU LEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpyKaroleM



MHpe KaKk O €IMHCTBE TPHPOJBI, YEIOBEKa M OO0mecTBa, B IO3HAHUHM IPHUPOAHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MTPOOJIEM COXPAHEHUS PUPOIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JUISI COBPEMEHHOW LMBUIIM3AIMU: 00eCreUeHUs
HOBOTO YPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3aHUE NEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
penate pecypcHble IpoOiIeMbl pa3BUTHS YEIOBEYECTBA, MOUCKA ITyTEH BBIXOJA M3 TII00aIbHBIX
HKOJIOTHYECKUX MpoOiIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJIYUYCHHH OMOJIOTMYECKHUX 3HAHHWH B LENSAX MOBBIIICHUS OOIIEH
KyJIbTYpPBI, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (yHKIMOHAJIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoi Ipu U3y4eHUN ONOJIOTHH;

NOHMMAaHHUE CYHIIHOCTH METOJOB MO3HAHHUS, HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IIOJIydaeMble 3HAaHUS Ul aHann3a U OOBSICHEHHS SIBICHUH
OKpYXXAIOLIET0 MHUpPAa M MPOUCXOMAIIMX B HEM HW3MEHEHH, yMEHHE JenaTh 00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAyYHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C IENbI0 TOJXYYCeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIB30BaTh OWOJOTMYECKHWE 3HAHUS JUIS PELICHUS
npo0JIeM B peabHBIX KH3HEHHBIX CHTYaIHIX;

OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BaHUIO M CaMOOOpa30BaHHIO, K
aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HCHHBIMH
NOTPEOHOCTAMU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS yueOHOro mpeamera «buonorus» BKIIOUYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(puKy METOJI0B ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIus,
SBJICHME, NpOIlecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHNe, U3MEPEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHble JeicTBUS (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00eCreunBaoIIne
dbopmupoBanrne (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON IPAKTHKE.

MetanpeameTHble pe3yJabTaThl OCBOCHHSI MPOrpaMMBbl CPEJHEro oOero oopazoBaHUS
JIOJKHBI OTPakaTh:

OBJiajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSMM:

1) 6a3oBbIe JJOrHYECKHUE TeHCTBHUS:

CaMOCTOSITENIbHO (POpMYIMpOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOTO MBIIUICHUs (aHaIu3a,
CHHTE3a, CpaBHEHMS, KiacCUpUKaAIMu, OOOOIIEeHHS), PaCKphIBaTh CMBICT OHOJOTUYECKHX
MOHITHUN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATh CBSA3H C APYTHMMHU MOHATHSIMH);



OTpeeNATh LEIH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HX JOCTHUKEHHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIBHOCTHU C MOCTABJICHHBIMHU LEISIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsACHeHHS (AKTOB W SIBICHHH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICIyKTUBHbIC, IO AaHAJOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

MPUMEHSTh CXEMHO-MOJICJIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOUIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOrO poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS MAaTePUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKH MTOCIIEICTBUI ESTEILHOCTH;

KOOPAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEAJbHOTO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON U MPOCKTHOM JEATEIHHOCTH, HAaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IOHCKY METOJIOB
pelleHus MPaKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIE BHIBI JCSITEIBHOCTH IO TIOJTYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIpETANNHU, PEOOPa30BAaHUIO W MPUMEHEHHIO B YUEOHBIX CHUTYallHsiX, B TOM YHUCIE TPU
CO3JIaHUM Y4EOHBIX M COLIMATIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU
TOHATUSIMHU U METOAMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOW AESITEIBHOCTA U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUTATh
TUMOTe3y €€ pelieHus, HaXOAWTh AapryMEHTHI U JIOKa3aTelbCTBA CBOUX YTBEPKICHUH,
3aaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJTM3UPOBaTh IOJNyYEHHBIE B XOJ€ pELICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYaIlHsIM, OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IICJICHANIPABICHHBIN ITOMCK IEPEHOCa CPEICTB W CIIOCOOOB JEHCTBUS B
po¢eCCHOHATIBLHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHMS B  IIO3HABATEIBHYI0 M  MPAKTUYECKYI0  00IacTH
KHU3HENEATEITLHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIJIBUTaTh HOBBIE MJEH, MNpEUlarath OpPUTMHAIBHBIE TOJXOJAbl W PEILICHUs, CTaBUTh
npoOJIeMbl U 33Ja4u, TOMyCKAIOIUe aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OPHUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHUKAX HMHPOpManuu (TEKCTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHYECKUX CIOBAPSX U CHPABOYHHKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO Pa3NIUYHBIX BHIOB U (opM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;



(GopMynHupoBaTh 3ampoOChl M NPUMEHATh Pa3IM4YHbIE METOJbl NpPH IOUCKE U 0TOOpe
O6uonornyeckoit mHGopMaIK, HEOOXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAIbHYIO (GOpMY HPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLuell: IPUMEHATh XUMHUUYECKHe, (PU3MYecKre U MaTeMaTU4eCKUe 3HAKM U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U INPeoOpa30OBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABBIKAMU PACHO3HABAHUS M 3alIMThl WHGpOpMANMU, HHGOOPMAIIOHHON
0€3011aCHOCTH JIMYHOCTH.

OsiaeHne yHHBePCAJIbLHBIMA KOMMYHHKATHBHBIMH 1€l CTBHAMM :

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBATh
CYKICHHSI OTHOCUTEIIBHO BBINOJHEHMsI IPEUIaracMod 3aJadd, YYWUTHIBAaTb WHTEPECH U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIE CPEACTBA OOLICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAUH, yMETh CMAryaTh KOH(MIUKTH U
BECTH IEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS M B3aUMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBaXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMOIOTNYEeCKOl MpoOsieMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJI€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHHIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENeNaTh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJIAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh TO3UTHUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnusi:

UCITOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M HUX pEUICHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;



BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSX WM IOCTYIKAX II0 OTHOLICHHIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENIbHYIO JESITEIbHOCTb, BBIBIIATH NMPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATEIbHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBJIATH ILIAH PELIEHUs MPOOIEMBI ¢ y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4€OHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHHIO U MPOSIBIICHUIO IMPOKOM PYIULIMH B Pa3HBIX 00JIACTIX
3HaHUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMH ITO3HABATEIHLHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTEJIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCII0JIb30BATH MPUEMBI peIeKCUn
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPH aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMATh ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX NP aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHbie pe3ynbTaThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HaydyHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEpPIpETallud W MpeoO0pa3OoBaHUIO 3HAHUM, BUIbI
JeSITeLHOCTH TI0 MOJYYEeHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWW B Pa3NUYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CUTYaIUsX, CBS3aHHbIX C Ouomorueil. B
porpaMMme NpeaMETHbIE Pe3yIbTaThl MPEACTABIEHBI 110 TOAaM 00Y4YEeHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTMHM B CHCTEME HAayYHOIO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4HOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa [yl PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHITUN: )KU3Hb, KIETKA,
opranu3M, Merabosm3M (OOMEH BEHIECTB M NPEBpAllleHWE JSHEPTHH), TOMEeoCTa3
(camoperynsauusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHCTEM, CaMOBOCIPOM3BEIECHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;



yMEHUe u3jiaraTb OHOJOIMYECKHE TEeOpuu (KJIETOYHAs, XPOMOCOMHAas, MYyTal[lOHHas,
LEHTpajbHas JorMa MOJEKyJsspHOW Ouosiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBuiosa), onpenensars rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BJa/leTh METOJaMHM Hay4HOTO IO3HAHUSA B OMOJIOIMHU: HAOJIOJEHHE U OIMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
AKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyUYEHHBIX DPE3YJbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IPOKApPUOT U IyKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: 0OMEHA BEUIECTB U
IPEBpALLCHHUs] SHEPTUU B KIIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHUS, Pa3MHOXKCHMSI, NHIUBUAYAIbHOIO Pa3BUTHUSA
opranusma (OHTOTEHE3);

yYMEHHUE TPUMEHSTH TOJTy4YeHHBIC 3HAHUS I OOBSICHEHUS! OMOJIOTHYECKUX IMPOIECCOB U
SIBJICHUM, /IS IPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCTIeUeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUST HOPM
rPaMOTHOI'O IOBEACHMUSI B OKpY)KAlOIIeH MPUPOAHON Cpele, MOHMMaHue HEeOoOXOIUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrdOHAJIbHOTO
IIPUPOIONOJIB30BaAHUS;

yYMEHHUE pellaTh 3JIeMEHTapHbleé TI'e€HETHYEeCKHE 33Jayd Ha MOHO- M JAMTHOpHIHOE
CKpeIlllMBaHUE, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUISL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHbIE M MpaKTHUYECKue paboThl, COONIOAATh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHYECKHM OILIEHMBATh M HHTEPIPETHPOBATh HH(OpPMALNMIO OHOJIOTrHYECKOIro
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TIHCHbMEHHBIE U YCTHBIE COOOIIEeHUs, 00001mas
OMOJOTUYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe W POJM OMOJOTMHM B CUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl peLICHUs )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IepKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMMYJISIINS,
reHO(OH[, HBOJIOIMS, JABIKYIIHME CHIIbI ((AKTOpPbI) SBOJIOLUHU, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, OSKOJIOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLCHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIENU MUTaH!s, SKOJIOrMYecKas MupaMua, OMoreoneHos, ouocgepa;

yMEHUE Wu3/arate Ouosorndeckue Teopud (3BomonvoHHas Teopuss Y. JlapBuHa,
CHUHTETUYECKAsl TEOPUS SBOJIIOLNHU ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiiieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBiaeHU u myTteil 3Bomounn A. H. CeBeproBa, ydeHHs O
6uochepe B. W. BepHazickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;



YMEHUE BIa/leTh METOJaMHM HAy4HOrO NMO3HAHUSA B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys H MpPOBEIECHHE OHUOIOTHYECKOTO
OKCIIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HWCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOPHH U 3aKOHOB, YMEHHUE JI€IaTh BbIBObI HA OCHOBAaHUHU IIOJIY4YEHHBIX pe3yJIbTaTOB;

YMEHUE BBIICATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYLEHTOB, OHOICOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, AEHCTBHUS 3KOJOIMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHU B YKOCUCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOIy4YEHHbIEe 3HAHUS U1 OOBSCHEHHs OMOJOIMYECKHX IPOLECCOB U
SIBIICHUM, /ISl IPUHSATHS NPAKTUYECKUX PEIICHUH B MOBCETHEBHOMN KU3HHU C IIETBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBBSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO IMOBEJEHHUs B OKpYXarolleil NpUpOAHOM cpele, MOHMMAaHHE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouosoruu Ui panroHaIbLHOIO
PUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh JJIEMEHTapHbIE OMOJOTHMYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEILIECTB U SHEPI'UU B 3KOCUCTeMax (LieNy MUTaHUs);

yYMEHHUE BBIOJIHATH JIAOOPATOPHbIE U NpPaKTUYECKHEe paboThl, COOMIONATh NMpaBWiia IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yMEHHE KPUTHUYECKH OIIEHWBATh M WHTEPHPETHPOBATH HH()OPMAIMIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HMHGOpMalMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIBHBIE
HKOJIOTHYECKHE TMPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIIEHUIO K HUIM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
Ouonornyeckyro HMHGPOpPMAlMI0 M3 HECKOJIBKUX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bu6nmoreka [IOK
L broorit kak Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzHenesreabHOCTb KJIETKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 3 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
8 Peseparioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koanvecrso yacos D1eKTPOHHBIE HUPPOBLIE
Ne i/ Tema YpoKa Ko]—[Tpo,m,]-[],[e HpaRanecxue oﬁpasosaTeanble
Beero padoTbI padoThbI pecypchl
bu6mmoreka [IOK
1 buosnorus B cucteme Hayk https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
5 [IpakTuueckas padora Ne 1 05 bubnnoreka [JOK
«Mcnosp30BaHne pa3IHYHbIX METOIOB IIPH ' https://m.edso0.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTORY
3 buonoruueckue cucTemsl, IPOIECCH U UX bubnnoreka [JOK
U3yUYCHUE https://m.edso0.ru/863e6564
4 XuMU4YecKui cocTaB KJIeTKkU. Boga u bu6mmorexa [IOK
MHUHEpaJIbHBIC COJIU https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoeHne OeIKoB bubmorexa LIOK
https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopuas padora Ne 1
6 «M3yueHne KaTaIMTUYECKONH aKTUBHOCTH 0.5 bubmorexa IOK
https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasasbl)»
bubnmoreka [JOK
! Yraesoet. Jiume https://m.edS(I)lo.ru/863e6870
8 Hyxnennosbie kuciaotel. ATO Bubmiorexa LIOK

https://m.edso0.ru/863e6d5c¢
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I/ICTOpI/IH " MCTOABI U3YUYCHUS KIICTKH.

bubmuoreka [JOK

9
Knerounas reopus https://m.edso0.ru/863e6e88
10 Knerka Kak 11eJ10cTHas JKMBask CHCTEMA
CtpoeHue 3yKapuoOTHYECKON KIIETKHU.
Jlab 6ota Ne 2 «1
S ——— BnGmmorexa L1OK
1 r i6OB u Oakrte I/III)‘/'I 1o MI/I;< OCKOIIOM ;{a 05 https://m.edsoo.1u/863€6ff0
p p a p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOMpENapaTax u ux
OITHCAHHE
12 OOMeEH BEIIECTB WIIM METa00IU3M bubmmorexa [IOK
B https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 ) . X
OTOCHHTES. ACMOCHITES https://m.edso0.ru/863e7c98
bu6mmoreka [IOK
14 C) i 00
HEPreTHHeciat obMett https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN UK KISTKU. [leneHue
. JI;.J'IG?;FKI; I\éII/ITOS. JlaGoparopHas paboTa o BuGmorexa LIOK
o 3 «Habmomeane MuTo3a B KIETKax .
a https://m.edsoo.ru/863e7dc4
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
16 buocunres 6enka. Peakuus MaTpuuHOro bubnuoreka [IOK
CHUHTE3a https://m.edso0.ru/863e796e
bu6mmorexa [IOK
17 T —0 0
panci nocHTes beiika https://m.edso00.ru/863e796e
buo OK
18 Hexnerounsie popmbl )KU3HU — BUPYCHI hgpsji?/(;r:.eeiiasi.ru 186367540
bu6mmoreka [JOK
19 @opMBI pa3MHOKEHHUSI OPTaHU3MOB

https://m.edso0.ru/863e81h6
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https://m.edso0.ru/863e831e

bu6mmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.

21 OmnonoTrBopenue. JlabopaTtopHas pabora 05 bubmuorexa [JOK
Ne 4 «M3yuenue CTpOCHHS MOJOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpOIIpernapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB Bubmiorexa LIOK

https://m.edso0.ru/863e8436

93 I'eneTnka — Hayka O HacCJI€ICTBEHHOCTU U bubnnorexa [JOK
U3MEHYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HacIIeI0BaHUs

24 an/I3HaK011:. MOHOFI/I6prHHOC bubmorexa LIOK

https://m.eds00.ru/863e8878
CKpCIIMBaHUC
JluruOpuHOE CKpeInuBaHue. 3aKOH bu6mmoreka [JOK

25
HE3aBUCHMOT'O HACJICIOBAHUS TIPU3HAKOB https://m.edso0.ru/863e89a4
CreryieHHOE HaclieZIOBaHUE TPU3HAKOB.

Jlaboparopnast pabora Ne 5 «M3yuenue
26 pe3yﬂiTaTI;B MopHom6pI/mHoro I/}IIII 0.5 Bubmiorexa LIOK
https://m.edso0.ru/863e8c60
JTUTUOPUTHOTO CKPEIIUBAHUS Y APO30PHUITBI
Ha TOTOBBIX MUKpOTIpErapaTax»»

97 I'enetuka nomna. HacnegoBanue npu3HaKkos, bubnnoreka [JOK
CLETUICHHBIX C TI0JIOM https://m.edso0.ru/863e8c60
N3menunBocth. HenacnencrenHas
M3MEHYUBOCTH. JIaGopaTtopHast pua60Ta Ne BuGmmorexa LOK

28 6. 3yuenne MoaupUKAITMOHHON 0.5

W3MEHUYHUBOCTH, TOCTPOCHUE
BapHaIMOHHOIO PSAJIa U BapUAMOHHOM

https://m.edso0.ru/863e8efe
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KpHUBOW»

HaCJ'IeI[CTBCHHaH U3MCHYHNBOCTbD.

29 Jlaboparopnas padota Ne 7. «AHanu3 1 05 bubnmoreka [JOK
MyTanui y 1po30(Quibl Ha FOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTIperaparax
bu6mmorexa [IOK
30 Petieritka wezosexa 1 https://m.edsg).ru/863e8d78
PeseprubIil ypok. O600111eHIE TIO TEME
31 «HacnencrBeHHOCTS U U3MEHUYUBOCTD 1
OpraHU3MOBY
bu6mmoreka [IOK
32 Ceneius Kak Hayka i MpoLece 1 https://m.eds;f).ru/863e9214
33 MeTtonsl 1 DOCTH)KEHUSA CEJIEKIIUN 1 bu6mmoreka [IOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHoorus Kak oTpacib MpOU3BOJICTBA 1 bubmorexa LIOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* buonorwus, 11 xknacc/ [Tonomapésa M.H., Kopaunosa O.A., Jlommnuna T.E. u npyrue; oz
penaknuei [Tonomapéroit M.H., OGmiecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO
M3narensckuit ientp «BEHTAHA-T'PA®y; Akninoneproe oomectBo «M3marenscTBo
«ITpocBemenune»

* buonorus, 11 knacce/ benses JI.K., bopoaun I[1.M., Apimiurn .M. u apyrue; noa penakuuen
bensesa JI.K., dpmvmuia .M., Akunoneproe oodmectBo «M3natenscTBo «IIpocBemnienue»
[TonomapeBa Upuna Hukonaesna, Jlomuinna Tatesina EBrenseBna, Kopaunosa Omnbra
AHaToJIbeBHA

buonorus 10 kinacce

METOAUYECKHUE MATEPHUAJIBI IJI51 YAUTEJIA
Tepemos, IlerpocoBa: buonorus. 10-11 knaccst.

http://fcior.edu.ru/

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
[MIOK

http://fcior.edu.ru/






