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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMU TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOAXO0J0B K (opMmupoBaHUIO cojepxaHus ydeOHoro mnpeamera «buonmorus» cocraBuiu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMN K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHHUS 00
o0LIMX LENsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CPEIHEIr0
obuiero obpaszoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYCHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIC (DYHKIIMU MPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IEeNAx, 00 o0uieil cTpareruu 00y4eHus,
BOCIIUTAHHUS M Pa3BUTUS OOYyYarOIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
onpezenseT o00s43aTeIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, pacupeleseHHe Io
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCs.

B mnporpamme mo OHOJOTMM Tak)Ke YYUTHIBAIOTCS TpeOOBaHUSA K IIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUI 00yJaromuxcs 1Mo
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme mo 6uosnorum (10—11 kmaccel, 6a30BbIi ypOBEHb) peaiM30BaH MPHHLUI
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTCs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHMM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMi  JIMYHOCTH, HKOJOTHYECKOTO  MBIIUICHHUS,
OpeJCTaBIeHUH O 370pOBOM oOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpyKarolen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a TakkKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul peLICHUs IPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeNoBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU I1eJIeCO00pa3HOro MOBEJACHHS B OKpY)Karolled MpUpPOIHON cpene,
aHau3a BIMAHUSA XO3SHCTBEHHOM JEATEILHOCTH 4YEJOBeKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOTO
npeaMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTBIO OOECIIeUeHHs YCIOBUM ISl peleHus
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoaaraet
dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHMMaeT BakHoe MecTo. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYArONIUXCS TPEACTABICHUN O HAayYHOW KapTHHE MHpA,
pacupsieT 1 00001IaeT 3HaHUS O )KUBOM MPUpPOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3AaET YCIOBHUSA I TIO3HAHUS 3aKOHOB KHBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOILLEHUS K )KMBOW MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHue OWONIOTHS HUMEET TaKXkKe [UIs pEIIeHHs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEero ooduiero oopa3oBaHus, CoUaNU3auu odyJaromuxcs. M3ydyenne



Oouosoruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMK OUOJIOTMYECKUX 3HAHUU C TPEICTABICHUSIMU W3 JAPYTrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbIe MM0OJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenMera «buonorus» CcocTaBUIM OCHOBY Ul ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOIO B MTPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOLIUeCs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POpMUPOBaHMS OOLIEH KyJIbTYpPbI, OMpPEeIIfioIne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeNbHOCTH. Oco00€ MECTO B ATOM cHUCTEMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OMOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpKaHUS Yy4eOHOro MaTrepwaja B TporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHWM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType yudebHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeTobl HAy4yHOTO Mo3HaHus», «KileTka kak OMoJorHuYecKasl CUCTEMaY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«DBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTH.

enr um3ydenus yuyebHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpenmera «buomnorus» Ha 0a30BOM YpOBHE
obecreunBaeTCs peleHrueM CAeAYIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUSAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHH, MHOTOO0OpPa3MU M OCOOCHHOCTSX MHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHUe Yy OOYYArOIIMXCS IMO3HABATEIbHBIX, MHTEIUICKTYATbHBIX U TBOPYECKHX
CITOCOOHOCTEH B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIXO0/I0B K U3yYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiH;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTypbl, (YHKIMOHAIBHON TpPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXAIOIIETO MUpPA JKUBOW MPUPOABI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYyYarONIUXCS YMEHUH WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKON MEATETbHOCTH YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HIA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAaHHE [EHHOCTU OMOJOTUYECKUX 3HAHWM JIJISl TIOBBIIICHHUS YPOBHS JKOJOTHYECKON
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKM3HU JUIS OIECHKH
MOCJIECTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COONIOICHUE Mep MPOPUIAKTHKH 3200 ICBaHUN.

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

Jlnst u3ydenust Ouosoruy Ha 0a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHUS OTBOJIUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEPXKXAHUE OBYUYEHUA

10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, Quiocodueil, 3THUKOW, 3CTETUKONH u mpaBoM. Ponbp Ouonoruu B
(dopMHpPOBaHNN COBPEMEHHON HaYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

MeTo b1 TO3HAHUS KUBOM PUPOIbI (HAOII0JeHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJIaccU(UKalus, MOJICTUPOBaHKE, CTAaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemMoHcTpaumMu:

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

Tabmuis! U cxeMbl: «MeTo/IbI TO3HAHUS KUBON PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHuE pa3aMYHBIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiictBa OmocucTeM H WX pa3HOOOpazue. YPOBHHM OpraHM3alUd  OHMOCUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hepHBIH.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKK IKU3HU», «YPOBHH OpraHU3AIMH KUBOUH
MPUPOIBI.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJ3JIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BeleCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKHCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. bronoruueckue GpyHKIUNU OEIKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuus  (QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrneBoasl: MOHOCaXapH bl (TJII0KO3a, pubo3a 1 Ie30KCHpu003a), 1ucaxapusl (caxaposa,
JAKTO3a) W TMojucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0NI03a). buosorundeckue QyHKIUN
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U JTUMHAOB KaK
HMCTOYHHKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne m ¢ynxmunm PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Mutonoruss — Hayka o kietke. KiierouHass Teopusi — mpuMep B3auMOICHCTBUS HAEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTEMa CUHTE3a Oeka.

Tunbel KIETOK: JyKapuoTudeckas M mpokapuoTudeckas. (OcCOOEHHOCTH CTPOCHHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TNIMKOKAIHMKC, MX (DYHKIIHH.
[InasmaTtuueckas MemOpaHa, e€ cBoWcTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MMTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IJIACTHI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJICTOYHBIA EHTP, LIEHTPUOIH,
PECHUUKH, KTI'yTUKU. DYyHKIINN OPraHOUAO0B KIETKU. BKitoueHus!.

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

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IIneiinen, P. Bupxos, Ixx. Yorcon, ©.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenrne XUuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuel u cxembl: «llepuonuyeckas TabmWIa XUMHYECKHX SJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTtpoeHne 3ykapruoTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KIeTKW», «CTpOeHHE pPacCTUTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/Ipa KIETKN», «Y TIeBOAbY, «JIMnuasn.

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTHTEIIbHBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yuyeHWe CTPOCHHSI KJIETOK PACTCHUM, XKUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHE.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUS (SHEpreTHYecKii 00MeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB ¥ SHEPTUU B MOHUMAaHUU MeTaboImM3Ma.

Tumnber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakium ¢dorocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A AJIs KU3HU Ha 3emIie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIHUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emuie.

Ouepreruyecknii oOMeH B  KieTkKe. PaciieruieHue  BEIECTB, BBACICHHE U
AaKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTallbl SHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknuu marpuunoro cuHTe3a. ['enermueckas wuHbpopmamus u JHK. Peanusanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupycsel. Mcropus otkpeitust BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJIA BUpYcoB. baktepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc uMmMyHOAepUIINTA YeTOBEKA

(BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpPHUIIMS, peBEpTa3a W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl:  «Tunmel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomMen», «Xiopomiacty, «Dotocunres», «Crtpoenune [JHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupychi»,
«bakrepnodarn», «Ctpoenune wu ku3HeHHbIH 1uka Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

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

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpOMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne xmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxonsmpe Ha pasHBIX
CTaJusAX MUTO3a. bUOJIOrMYECKU CMBICII MUTO3A.

[Tporpammupyemasi ruOesb KJIETKH — aronTo3.

@opMBl  pa3MHOXKEHMSI OpPraHW3MoB: Oecroysioe U mosioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbica 1 3HaueHUE MeHo3a.

['ameTorenes — mnpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JIOBBIE XKene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHME W Pa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrnepMaTro30up,
SUIEKIIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOpuoHanbHOe pa3BuTHE. THUIBI TOCTAMOPHOHAIBHOIO Pa3BUTH: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIOOTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTMBHOE pa3MHOXXEHUE pacTeHUi», «JleleHne KIETKU
Oaxtepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KileTOUHBIN LUK,
«Permukanus ITHK», «Muto3», «Menos», «IIpsamoe u Henpsmoe pasButuey, «l'amMerorenes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawoomero», «KapuokuHe3 B KI€TKax KOpeUIKa JIyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue ketkny, moaens JJHK, Mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

Jlabopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
AMOpHUOJIOTHN B CTAHOBJICHUU F'€HETHKHU. BKilas poccuiickux U 3apy0eXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (TUOPHIIOJIOTUYECKUHM, LHUTOT€HETHUYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcJelOBaHUS  IPU3HAKOB, YyCTaHOBIeHHble [.  MeHnenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eIMHO-00pa3us rTuOpHUI0B MepBoro nokojaeHus. [Ipasumino
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOIO  HAclelOBaHHA  IPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTIPE/IeTICHUs] TEHOTHUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJeI0BaHMIO TeHOB. HapyllleHue criernieHns rTeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHusmbl. HacimenoBaHue IIPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJeACTBEHHas. Posb cpebl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPHUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnyecTBeHHBIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, niau reHOTUIMYECKas, U3MEHUMBOCTb. KOMOMHATHBHAs N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoIlecCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Krnaccupukanuss myTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHble. YacTora u



NPUYHHBI MyTaluid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast Haca€1CTBEHHOCTh U N3MEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUe, B TOM uucie ¢ nomomsio I1I[P-ananmu3a. HacnenctBennsle 3a0oeBaHHA
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHOM MpPeapacloiokKEHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTalud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHE U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauMKO-TeHETUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHHE M €r0 HUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «['€eHeTHYeCKne KapThl PACTEHHM, )KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl 4YenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoanpukauoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTalloHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: MojAeIU-aMIUIMKauu «MoHoruOpuaHoe cKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JlurnOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAcKu Telsa), repoapuit
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3yslbTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «3ydeHne Moau(pUKaIMOHHON U3MEHUYUBOCTH, TTOCTPOCHHE
BapHallMOHHOTO psiZia U BapUallMOHHON KPUBOI.

JlaGopatopnass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U goMecTukanus. Yuenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHBIE METOJIbI CeNEeKIHMU. MacCOBbI M WHAWBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui 1 kUBOTHBIX. OLIeHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpeIMBaHNEe — MHOPUIMHT.
Uucrtas nwHusA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanuss M e€ yClexwu.
HcKycCTBEHHBIM MyTareHe3 U IOJIY4YEHUE MOJIUIUIONAOB. JIOCTHIKEHHS CEJIEKLUUU PaCTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss kKak oTpacib MPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmon. Kilerounas wunxenepus. Knetounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiaemsl.. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToptpersr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyunpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03HCTBEHHBIC PACTSHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBosonMOHHAsA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MecTO B Orojoruu. BinsHue 3BONIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTHUX HAYK.

CBuzerenscrBa dBomonuu. [laneoHToOrMYECKHe: NOCIEA0BATENbHOCTD IOSIBICHHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH 1 Gpiop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB DPAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aAHAJOTWYHBIC, PYIMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [apBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIOKyIMe CHUJIbl  SBOJIIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U SBOJIIOLUH.

JBmwxyume cuibl ((hakTopbl) HBOJIONUHM BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U JApedd reHoB. M3onmauusa u
MUTpaLysl.

EcrectBennblii oTOOp — Hampaistomuid ¢aktop 3Bomonnnd. PopMbel eCTeCTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3ybTaT dBOJIONHH. [IpuMepsl TpUCTIOCOOICHMI
y OpraHu3MoB. ApoMop(}03bl U UAN0-aAAITALUH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000Opa30OBaHUS:
reorpagpuuecKkoe, IKOJIOTrHUECKOE.



MaxkposBomonus. @opMbl 3BOMIONUHU: (QUIETHYECKas, TUBEPreHTHAas, KOHBEpreHTHasl,
napasuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxaeHue oT HEeCIEeUHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paadaiysl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BuTue OpraHM4eckoro wmupa Ha 3emiey», «3apOobllu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppObl 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue CcoOpToB pacTeHmit», «MHoroobpasue mOpoa
JKUBOTHBIX ), «Ilomymsumy, «MyTanuoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanus», «JBwxymme cuibsl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay», «bopeba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
Opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IJIOA0B U
ceMsiH, KoJuteKuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJielib «OCHOBHbBIE
HaIpaBJICHUs 3BOTIOLUNY, 00bEMHAs Mozielb «CTpOEeHUE FOJIOBHOTO MO3I'a O3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIHs «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «Jlpozodpuna» (HopMma,
MyTalu (OpMBI KPBIIILEB U OKPACKHU TeENa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

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

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rMmoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEPXKACHUE
XUMUYECKOW 3BoJronnK. HavanbHble aTanbl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie mo dpam u nepuojam. Karapxeil. Apxelickag H
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUHCKHUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

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

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

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE STalbl 3BOJIIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBET U BHIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucreMa opraHM4eCcKOro Mupa Kak OTpa)keHUe HBOJIOLHUU. OCHOBHBIE CUCTEMATHUECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIOLMST  4YEJIOBEKAa. AHTpPOIOJOTUSl Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKACHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorese3a. CxoAcTBa U pa3indMsl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YETIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: AaBCTPAJIONMUTEKU, UEIOBEK yMENbIH,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpoIeonaHas (eBpasuiickas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAJIbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJICTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmumer u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHME aHATOMUYECKHX YEPT CTPOEHUs
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCEOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UeoBeUeCKre pachiy.

Ob6opynoBanue: wmynsixku «[IpoucxoxxaeHue denoBeka» (OIOCTBI  aBCTPANIONHTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJorHueckas Tabiauia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusMsbl U OKpPYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl 3KOJIOTHYECKUX
HCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

Oxonorunueckue (akropsl. Kmaccudukarust sxomornueckux (HakToOpoB: aOWOTHYECKHUE,
OMOTHYECKHUE M aHTPOIMOTCHHBIE. J[eCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOeHust OPraHu3MOB K JEHCTBHIO a0MOTHUYECKUX (PaKTOPOB. BHOMOTHYeCKUue pUTMBL.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu MOMYJIALMH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETyIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3001 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsauuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUN
uH}y30pun-Typenpkn», «llumessie memnmy.

JlaGopaTopHble U NpaKTHYecKue padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTCHUI M3 Pa3HBIX MECT
oOUTaHU».

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktrueckas padora Ne 2. «[Toacuér MIOTHOCTH MOMYJISAUNA PA3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanThel. CBsi3M B OHOIIEHO3E.

OKkonoruyeckre cuctembl (9kocucremsl). [loHsTHe 00 sKocucTeMe M OHOreoLEHO3e.
@DyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHe NHpaMHbl: HPOAYKIHMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, cCAaMOperyanus, pazsutue. CyKkueccus.

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

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. YpOosKkocucTeMbl. buonornueckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuipl, coctaB U CTpyKTypa Ouochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB M OHMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61opazHo00pas3usi Kak OCHOBA
ycroifunBocTd Onochepsl. OCHOBA PallMOHATIBHOTO YIPABJICHUS MPUPOIAHBIMU PECYpCaMM U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuubl u cxemsl: «llumessie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuranHusy, «OKojNorMueckas mnupamuaay, «buochepa u uenoBeky,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jecay», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JIEHCTBUS HA MPUPOLYY,
«BaxuHelmue UCTOYHHUKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHeInas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nNouBy, «I[lapHukoBeIi AP e, «DaKTopbI
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue
XKu3HH B Omnochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpyIIaM ogHoro Buja, KpacHas kuura Pocculickoi
Deneparun, N300pakeHHsI OXPaHIEMbIX BUIOB PACTEHUI U KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacao ®I'OC COQO, ycraHaBiIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeaHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B crpykType TUYHOCTHBIX PE3yJbTATOB OCBOCHHS TpeaMera «buoiorusy BbIIEIEHBI
CIEyIOIIMNE  COCTABIIAIOIIME: OCO3HaHME OOYyYalroIIMMHCA  POCCUHMCKONW  Ipa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOINPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXKJIEHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIULIUA PA3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4aroUIMXcs PYKOBOJACTBOBATbCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMHU  CUCTEME
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJIMYMe SKOJIOTMYECKOTO IMPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH 1I€JIU U CTPOUTH KU3HCHHBIC TIIAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMs TipeameTa «buoyiorus» MOCTUTAlOTCS B €IMHCTBE
yueOHOM M BOCTIHUTATENHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSMH, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH MO3UIIMHM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IMPABOMOPSIKY, YEIOBEKY Tpyda U CTaplieMy MOKOJEHHUIO, B3aUMHOTO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEQUI0 W  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTrO mnpeamera «buosiorus» MOJKHBI OTpaxaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYarOIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPAIWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMbITa JESITEIBPHOCTA B TPOIECCE peaTu3aliil OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  O0ydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTrO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaK€HHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX IMPOEKTOB,
pelieHnr y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBHITIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIMIO IO OTHOIIEHUIO K SBIICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
MTOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB P 0OCYXJICHUU CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COJICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIocTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHHE W pPa3BUTHE
OHMoJ0TUY, MOHUMAaHU 3HAYEeHUs OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3anuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ’THUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OLIEHHUBATh CUTYAIMI0 U MPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOIMUTENSM, CO3JaHUIO CEMbHM HAa OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAJIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi dCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAaHHUS, (POPMHPOBAHUA  KYJLTYPbl 310POBbS M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
peryispHas ¢uU3MYECKas aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYIY, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON Y COLUAIIBHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSTENHHO  BBIIONHATH  TaKYIO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHON AESTeNTbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHUIO M caMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX IOCJIEICTBUHN ISl OKPYXKAIOILEel Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCThH UCHOJb30BaTh MpUOOpeTaeMble MpU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpHU pelIeHuu MPoOJIeM, CBS3aHHBIX C PALMOHAIBHBIM TMPUPOONOIb30BAHUEM (COONIOICHUE
MpaBWJI TOBEJIEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJIOB, YKOCUCTEM, Onochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTHYECKHUE IMOCIEACTBUS MPEeINPHUHUMAEMbIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COIUATbHOW MPAKTUKE, TOTOBHOCTU K Y4YacTHUIO B
IIPAKTUYECKOHN AESATEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAyKd M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JAMaiore KyJabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpUIECHCTBOBAHUE SA3bIKOBOM M UNTATENIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenuu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ poiu B (HOPMUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pereHuH npo0ieM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJOTMHU JUIsI COBPEMEHHOW LMBMIIM3AIMU: 00ECIIeUeHUs
HOBOT'O YPOBHS pa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHUIO, PAllUOHATIBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJSIX MOBBIMICHUS 00
KYJIbTYpPbl, €CT€CTBEHHO-HAay4YHOH TI'pPAaMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIIMOHAIbHOU
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMoil Mpu U3ydyeHUn OHOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIBb30BaTh IMOJydyaeMble 3HAHHUS MU aHalIW3a M OOBACHEHHs SBJICHUUN
OKPYXKAIoIIer0o MHUpPa M MPOUCXOIAUIMX B HEM H3MEHEHMH, yMEHHE JellaTb 0O0OCHOBaHHbBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYaIHsIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWA IO OHWOJOTHMH B COOTBETCTBUH C IKHU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOLUXCA  MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOlIeHaAYYHbIE TIOHATH S, OTPaXKaroIIUe LEI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenr UKy METOAOB MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IpPOILlecC, CHCTeMa, HAayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEeHUe, SKCHEPUMEHT U JIPYT'HX), YHUBEpCalbHbIE
yueOHble JeHCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs HCIOJIb30BaTh OCBOCHHbIE MEXIUCLUITIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osi1ajeHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH II03HABATEIbHBIMH JCHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUH 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o000IIeHus1), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMHU);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C MIOCTAaBICHHBIMU LIENSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (aKTOB M SBIEHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaxX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH peHIeHHs] TPOOJIeMbl C YUETOM aHAIN3a UMEIOUINXCS MaTepHaIbHbIX
U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust npoodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY HOMCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

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

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

BBISBJISITH [PUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpPOBaTh 3ajady, BbIABUIATH
TUNoTe3y €€ pelleHHs, HaXxOAUTh AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJauyd pe3yjabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHANIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  [IO3HABAaTEJIbHYID U  IPAKTUYECKYIO  OOJIACTH
KU3HEEATENIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBATHCSI B PA3IUYHBIX MCTOYHUKAX HH(OpManuu (TeKcTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

(dopMynHupoBaTh 3ampOChl M TNPUMEHATh Pa3IMYHbIE METOJbl NMPH IOHMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CPEJCTBA NpH padoTe ¢ OMOIOTHYECKOMH
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IETh HABbIKAMHU pAClO3HAaBaHUS U 3alIMThl HHGOpManuu, HHPOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHS KOH(IMKTHBIX CUTYallUl, yMETh CMAT4aTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JpYruX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemeHnn OMOoI0rnYecKoi mpooIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHHSI TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS NPH PEeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHMIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOM paboThl;

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

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIsTHBHBIMH 1CHCTBUAMM:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAX IO OTHOLIEHUIO K >KUBOW INPUPOAE, CBOEMY 3A0POBBIO0 U 3I0POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33Ja4d B 00pa30BATENBbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH ITUIaH PelIeHus: MPoOIeMbl ¢ YIETOM HUMEIOIINUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOcOOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOHN SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTb, OLCHUBATbH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JACHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS [0 UX CHIKEHUIO;

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

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTHX IIPHU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3ULMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT Cielu(uUecKue sl yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHUM, BHJbI
JEeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEalIbHbIX >KM3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yueHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U POJM OUOJIOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [T PEeLIeHUs] dKU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KIETKA,
opranusM, MeTtabonmu3m (OOMEH BeUIeCTB U MPEBpalleHHE JHEpPruH), TOMEOCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoyKius), HaCIEACTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWOJOTHMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MoJeKyJspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
Bapunosa) u yuenus (0 eHTpax MHOT00Opa3us U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguosa), onpenensaTh rpaHUIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJIEHUH, OpraHU3alus U MPOBEACHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYyUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYHIECTBEHHBbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U 3yKapHuOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOITy4YE€HHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN )KU3HHU C IIETIbI0 00eCTIeYeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHbIEé TEeHETHYECKHE 3a/Jayd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUe, CIETIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIeI0BAaHMS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COOMOIATh MpaBHia MpU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHUPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBAOHAYYHbIC 3HAHWUSA W3 PAa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), STUYECKHE aCIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro HWHGPOPMANHMI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHs yueOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUMCKHUX U 3apyOCKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BHI, TIOMYJISIIIHS,
reHooHA, SBONIONMS, JBUXKYHIME CHUIbl  ((aKTOpbl) HSBOJIOLUHU, IMPUCIOCOOIEHHOCTh
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJOTHYECKHE (AKTOPHI, HKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEJyLIEHTHI, LIEN MUTaH!s, SKOJoruyeckas nupaMua, ouoreoueHos, ouocgepa;

yMEHHE W3/arate Owosorndeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHS SBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
KMBBIX CHCTEM, TIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJYyYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX O0BEKTOB: BHUJIOB,
HOMYJSAUA, TMPOJIYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOTr€OIEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B YKOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHHIA
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUS N7 OOBSCHEHUS OMOJIOTHYECKUX MPOILIECCOB U
SBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOWIEH NPUPOIHON cpenae, MOHMMaHUE HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

yYMEHHE peIIaTh 3JIEMCHTapHbIe OWOJOrMYECKUE 3aJau, COCTABISATH CXEMbI IEepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOIIOAATh MpaBUiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHYECKU OILICHMBATh W WHTEPIPETUPOBATH WHPOPMAIHIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHbBIC
IKOJOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOLIEHUs, 00001mas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcesbl
bubmuoreka [{OK
L bronoris kax Hayka 2 L 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
UBBIC CHUCTEMBI U UX OpraHU3aIus 0 0 httos://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 FKHM3HEACATENBHOCTS KIETKH 6 1 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MHAUBUYAIBHOE Pa3BUTHE 5 0 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 3 0 15 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubnmorexa LIOK
7 3 1 0
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1 0 0
FIEPBHOC BpEMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
L IBOIONKONHAS BHOTOrHA o L L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 0 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 1
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 0 https://m.edso.ru/7fA1cc74
bubmuoreka [{OK
P 2
> CICPRIOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2.5



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoxa Bcero Koutpoaphbie  Ipakruieckue u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3TuIHBIX 1 0 0.5 bubmorexa HOK
https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 1 0 bubnuoteka [JOK
U UX U3ydeHue. BXOaHOI KOHTPOIIb. https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 0 0 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue O0EIKOB 1 0 0 httos://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3hl
WJIH KaTamas3bl)»
bu6mmoreka [IOK
! YrieBozEL. Jium et 1 0 0 https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. AT® 0 https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3y4EHHUS 1 bubnmoreka [JOK
kietku. Knetounas teopus https://m.edso00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas 0
cucremMa
CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
JlaboparopHuas padota Ne 2
«I/IsyquHe CTPOCHUSI KIIETOK Bubnuoreka LHOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOTpEnapaTax U ux
OIMCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM MEeTab0Iu3M 0 httos://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 dotocires. XemocHrres 0 https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckui 0omen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IHUKI KICTKHU. [leneHue
kJeTku. Muros. JIabopatopHas BuGmorexa LOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax»
16 buocunTe3s Oenka. Peakmus 0 bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka 0 https://m.edso00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — 0 bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI
[IpoMeKyTOUHBIN KOHTPOJIb

https://m.edsoo.ru/863e7540

bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. ONI010TBOPEHHUE.
91 JlabopaTtopnast pabota Ne 4 05 bubnnoreka [JOK
«M3y4eHue CTPOCHHS TIOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayansHOE pa3BUTHE 0 bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 1 bubnuorexa [IOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE 0 bubmmorexa [OK
P ] pra https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HapaneI OBaHUS 1 bubmorexa HOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuemnieHHOe HaClIeJJOBaHHE
npu3HakoB. JlaboparopHas pabota
26 No 5 «M3yuenune pe3ynbpTaToB 05 bubnmoreka [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpeITMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKpOIpEnapaTax»»

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

97 I'eneruka nmona. HacnenoBanue 1 0 bubmuorexa [JOK
MIPU3HAKOB, CIEIIJICHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. Henacnencreennas
U3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnmoreka [JOK

28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»

HacnencrBennast "3MEHYMBOCTb.

29 JlaGopaTtopnast pabora No 7. 1 05 bubnuorexa [JOK
«AHanM3 MyTaui y 1po30Qpuiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmorexa [IOK

30 Teneritica uenosexa L L https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE TT0

31 teme «HacnencTtBeHHOCTD U 1 0
W3MEHYHBOCTH OPTaHU3MOB)

Cenekius Kak HayKa M MPOIECC.
Meroasl u nocmxy:(eHHs[ (F:)enexunn bubmorexa [JOK

32 . 1 0 https://m.edso00.ru/863e9214
PACTCHIH 1 AHIBOTHBIX https://m.eds00.ru/863e9214

33 WToroBbIif KOHTPOITH 1 0

34 broTrexHoIorus Kak orpacib 1 0 bubnnorexka [JOK
MIPOU3BOICTBA https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 8

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Konrpoabusie  Ipaxrueckue u3ydyeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 1 bubnnoreka [JOK
00 3BoJIONIMU. BXOTHOM KOHTPOJTH https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossomows 1 https://m.edsoo.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hil60p2T0pHi.}I pabota ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBuoKyIIre cuibl (3JeMeHTapHbIe 1 bubnunorexa [JOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTath! 3BOIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OPTaHU3Ma U e
OTHOCHUTEIILHOTO XapaKTepa
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpatumocTs 3BoOIIONNN

Hcrtopust sxu3Hn Ha 3emiie U METObI

10 N
e€ n3ydeHus
1 ['mnoTtes3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epruoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U JKHBOTHOTO MHUDA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OPraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
19 IIpoMexyTOUHBII KOHTPOIIb
20 DKoJoTHs Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKHE bubnmoreka [JOK
(hakTophI https://m.edsoo.ru/863eafec
22 AobunoTtnueckue GpakTopbl. 0.5 bub6nuorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Jlaboparopnas pabota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH
pacTeHuii U3 pa3HbIX MECT
oburanusy. JlabopaTopHas padbora
No 4. «Bnusanue cBeta Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYCay

https://m.edsoo.ru/863eb10e

bu6mmoreka [IOK
23 BuoTieckie GaKTops https://m.eds00.ru/863eh348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisitun. [Ipaktuueckast pabota
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0bmiecTBa OpraHu3MoOB — bubnnorexa [HOK
OMOIIEeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(3K0CHCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. bubmorexa [IOK
N https://m.edso00.ru/863eb5fa
CaoiicTBa 3xocucreM. Cykieccust
28 IIpuponHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas bubnuorexa [IOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuotexa [JOK
ouocgepsl https://m.edsoo.ru/863ebd16
39 UYenoseuecTBo B Omocdepe 3emiu. bubnmnoreka [JOK

CocyuiecTBoBaHHE MPUPOABI U

https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YCJI0BCUCCTBA

33 Hrorosas koHTpoabHas paboTa 1
PesepBHbIit ypok. O6001IEHIE TEMBI
34 «Co0011ecTBa U KOJIOTTUECKHAE 1
CHCTEMBID»
OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME




YEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJLHOTO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckwmii A.A., Pyomos A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTtenbcTBo
«ITpocsemieHue»

 buonorus, 11 xknacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., AkuronepHoe o6miecTBo «M3narenbcTBo
«IIpoceemienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

ITaceunuk, B. B. buoaorus : O0masa 6uosmorust. 10—11 xitaccsr :
MeToanueckoe rmocooue k yueouuky A. A. Kamenckoro, E. A. Kpukcynosa, B.
B. ITaceunuka «buonorusg. O6mas ouonorus. 10—11 xmaccsl. ba3oBerit
ypoBeHb» / B. B. Tlaceunuk, I'. I'. [1IBerioB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

edsoo.ru
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