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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMMmsbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxaHus yueOHoro mnpenmera «buosnorus» cocraBuin:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COICp)KaHMUs,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMN K YPOBHIO HOJATOTOBKM BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmiero obpazoBanusi B Poccuiickoit @enepaiyu, a Takxke MOJIOKEHUS 0 creludpuke OUoIoruu,
e 3HAUYEHUWU B TMO3HAHUU KUBOW MPHUPOABI U O0ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM TIOJIOKEHUSIM, OMPEACTICHbBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no 6uonoruu Ja€t MpeacTaBICHUE O LENsIX, 00 o0ueit cTpaTeruu o0y4eHus,
BOCIIUTAHHUS M Pa3BUTUS OOYyYalOIIUXCS CpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
onpezaenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpPKAaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BaTEIbHOCTh M3yUeHUsl yd4eOHOTro MaTepuana C
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B nporpamme 1o OHONOTMHM TakKe YUMTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANPEJMETHBIM U MpPEIMETHBIM pe3yjbTaTaM o00yueHus B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-II03HABATEIHHOU 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYArOMIUXCS 110
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPHUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4eHMHM Ouonoruu, Onaromaps dYeMmMy B HeMl mIpocMaTpuBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOrO  MBIIUIEHUS,
IPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY)Karolen
npuponHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a Takke
3HaHUHM O CTPOCHUHU KHUBBIX CHUCTEM Pa3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUM B IOBCEIHEBHOM KM3HU AJIs pEIICHUs MPUKIIAJAHBIX 33/1a4, B TOM 4HcCie: TPo(UIaKTUKU
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TeHETHYECKOr0  KOHCYJbTHPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH I€JIecO00pa3HOro MOBEAICHUS B OKpYKalolleld NMPUpOIHON cpere,
aHaJIN3a BIMSHMS XO3AWCTBEHHOM NEATEIbHOCTH 4YEJIOBEKA HA COCTOSHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMUMAHMS K NMPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBaHO HEOOXOTUMOCTHIO 00eCreUeHUs YCIOBHUM Ui peleHus
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOT0 00pa3oBaHusi, KOTOpas Mpeanosaraer
dopmupoBaHHEe y O00yYaromUXcs CIOCOOHOCTH aaNTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHUE Yy OOYyUaIOUIMXCS MPEACTABICHUH O HAy4yHOW KapTHHE MHpA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOI MPUpPoe, €€ OTIIMYUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3allMil U OHBOJIOLMU, CO3MaéT YCIOBUA [UIS: TO3HAHUS 3aKOHOB >KUBOM MPUPOIBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOrO0 M Oe30macHOro obpasa
YKU3HHU, 3KOJIOTUYECKOTO MBIIIJIEHHS], LIEHHOCTHOI'O OTHOILEHUS K KUBOM IPUPOJE U YETOBEKY.

Bonbmioe 3HaueHne OWMONIOTHS HWMEET TaKXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEro 0Opa30BaHusl, ColMaNIn3auu oOy4Jaromuxcs. M3ydenue



Ouoaoruu o0ecrnieuynBaeT YCIIOBUSA JUTSL dbopMupoBaHus WHTEJUIEKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W WH(OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMy OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbIe 1MOI0KEHUS O MTpeIHA3HAYCHUHN Y4eOHOTO
npenMera «buonorus» CcoCTaBUIM OCHOBY Ul ONpEIENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe sl (POPMUPOBAHUS OOIIECH KyJIbTYpHhI, ONpeaesIolle
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH NPUPOAHOW cpeie, BOCTPEOOBAHHEBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTHl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OPUEHTALMAX TUYHOCTH, CITIOCOOCTBYIONIUX TYMaHHU3AIIMK OMOJIOTMYECKOTO 00pa30BaHus.

CTpyKTypHpOBaHUE COJCpXKaHUS Yy4eOHOro MaTepuaja B TporpaMMe IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHvM3aluyd U HBOJIOUUMU. B COOTBETCTBUMM C 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorus» BbIIEIEHBI CISAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToibl HAy4yHOTO To3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosiornyeckas cuctema», «CuctemMa U MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens um3ydenus ydebHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMucs 3HAHUAMHU O CTPYKTYpHO-(GYHKIIMOHAJIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHUI UCIONB30BaTh 3TU 3HAHMSI JJISl TPAMOTHBIX JIEHCTBHH B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs perieHueM CIeaYIOIMNX 3a/1ay:

OCBOEHHE OOYYAIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTEe3axX, MpaBUiax, CIyKallMX OCHOBOH sl (OpMUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTOO00Opa3suu M OCOOCHHOCTSIX >XHBBIX CHCTEM pPa3HOTO YpPOBHS OpTraHM3aIlvu,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHEe Yy OOYYarOMIMXCs MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHAIW3a TAaHHBIX O IMYTSAX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3aINH;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TpPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWH 3HAHHWM U OMBITA, TOJTYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHne y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAUIIUHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHMSI YEIOBEKOM >KMBOW MPHUPOJIBI,
HE00X0IUMOCTH OEpeKHOT0 OTHOIIEHUS K Hel, COOMIOEHHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTHMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTH OMOJOTMYECKUX 3HAHWMA [JIsl TIOBBIIICHHUS YPOBHS JKOJOTHYECKOU
KYJIBTYpBI, U1l QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW W YMEHUH B TOBCEIHEBHOW JXU3HU IS OICHKH
MOCJEICTBUIA CBOEU JEATENIFHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBI0, 000OCHOBAHHE U COONIOICHHE Mep MPOUITaKTHKH 3200JIeBaHUN.

B cucreme cpemnero obmiero oopasoBanus «buomnorus», nydaemas Ha 0a30BOM ypOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPETHETO O0IIero 0Opa3oBaHUs OTBOJIUTCS
67 yacoB: B 10 kiacce — 34 yaca (1 gac B Henemto), B 11 kimacce — 33 vaca (1 yac B Hezedto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTeCTBEHHBIMH HaykaMmu, (unocodueit, 3THKOH, 3CTeTUKON u mpaBoMm. Pomp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTo/p1 TO3HAHUS KUBOM NPUPOIbI (HAOIIOJEHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJaccu(uKaus, MOICTMPOBAHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBD.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

[Tpaktueckass padora Ne 1. «lcnonbp3oBaHHE pa3IMUHBIX METOAOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3AIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
9KOCUCTEMHBII (0MOTeo1IeHOTHYECKUI ), ONOCEPHBIII.

JdemoHcTpaumnu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHHU3AIUU >KUBOU
PUPOBI.

O6opynoBanue: moaens Mosekyisl JJTHK.

Tema 3. XuMHuYeCKHUii COCTAB U CTPOEHHE KJIETKH.

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

OyHKIIUM BOJBI M MHUHEPAIbHBIX BelIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamuzaTtopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Buramunbl. OTiuuust  (QepMEHTOB  OT
HEOPTraHWYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapubl (TJTFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TOJNMcCaxapuibl (Kpaxmal, TJINKOTeH, IeJUToNo3a). buomorndeckue QyHKIUN
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapoduibHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunossie kucinotel: [JHK n PHK. Hykneornapsl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m dynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Mutonorus — Hayka o kierke. Kierounas Teopusi — mpuMmep B3auMOICHCTBUS HACH U
¢dakTOB B HAYyYHOM MO3HAHUHU. MeTOIbl U3yYEHUS KIETKH.

Knerka kak nenoctHas >xuBasi cucrema. OO1ie npu3Haky KJIETOK: 3aMKHYTas Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTnueckuii anmapar, CHCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
MpOKaproTHUYECKON KiIeTKH. KieTounas crenka Oaktepuii. CTpoeHHE dyKapHOTUUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoiWcTBa M (QyHkuuu. LluTomnmazmMa u e€ OpraHoWIbIL.
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUNA U IIACTHI.
Bunst muitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUUKH, KTI'YyTHUKU. DYHKINN OPraHOUAO0B KIETKU. BkitoueHus!.

SAnpo — perynsaTopHslil eHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, /x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuel u cxembl: «llepuogudeckas Tabmua XUMHUYECKUX SJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3ykapruoTHYECKON
KJeTkn», «CTpoeHue XKUBOTHOM KieTKn», «CTpOEHHE pACTUTENbHOM KIeTKu», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKU», «Y TIeBOAbY, «JIMnuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

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

Jlaboparopuas pabora Ne 2. «M3yueHWe CTpOCHHSI KJIETOK PACTCHUM, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpeNapaTax U X OMUCAHHEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

O6meH BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponp
3aKOHOB COXPAHEHHUS BEIECTB ¥ SHEPTUU B TOHUMAaHUU MeTabomu3Ma.

Tumber oOMena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuu ¢dorocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BiusiHue ycnoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XeMmocuHTe3. XEMOCHHTE3UPYIOIe OakTepuu. 3HAYeHHWE XEMOCHUHTE3a IS JKM3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KJeTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTarlbl 3HepreTnyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe OKHCIEHHME, WIM  KJIETOYHOE  JibixaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. lenHermyeckas unpopmamms u JHK. Peammszauwms
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTHs BupycoB (. W.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUPYcoB. baktepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYycaMu. Bupyc uMMyHOAepUIINTA YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpHWIIIHS, pEeBepTasa H HWHTETpasa.
[TpodunakTrka pacmpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuer w cxembl: «Tunmel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomen», «Ximopormiact», «Dotocunres», «Ctpoenune JHK», «Ctpoenue u
dbyHkmonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  kom», «Bupych»,
«bakrepnodarn», «Ctpoenune u ku3HeHHbIH mukn Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6GopynoBanue: moaenu-anmukanuu «Yasoenue JIHK u tpanckpunmms», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM UK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmmkanus — peakuust matpuuHoro cuHte3a JJHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wierkm — muto3. Cramum murtosa. [lpomecchl, mMpoucxoasimme Ha pa3HbIX
CTaJusX MUTO3a. BUONOrn4ecKuii CMbICII MUTO3A.

[Tporpammupyemasi TuOeh KIETKH — arlomnTo3.

@opMBl  pa3MHOXKEHMSI OpPraHW3MoOB: Oecroysioe U MoyioBoe. Buapl  Oecronoro
Pa3MHOXKEHHUS: JIeJICeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KIIOHMPOBAHHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbIc ¥ 3HaYEHUE MeH03a.

l'amerorenes — mporiecc 00Opa3oBaHMsI MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIE JKENE3bI:
CEMEHHHUKHU U sSM4HUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3ouf,
SUIEKIIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKICTOK U
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

NunuBuayanpHOe pa3Butue (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamOpronanbHOe pa3BuTHE. THUIBI TOCTIMOPUOHAIIBHOIO Pa3BUTH: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OMIIOJOTBOpEHHE Y
LIBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KileTOUHBINH LUK,
«Permukanus THK», «Mwuto3», «Menos», «IIpsmoe u Henpsmoe pasButue», «l'amerorenes y
MJIEKONIUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«litnexnerka Miekonurawoomero», «KapnoknHe3 B KiIeTKax KoOpellka JyKa», MarHUTHas
MoJenb-anmmInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKAaX KOHUMKA KOpPELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabora Ne 4. «/3ydyeHwe CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropust pasBuTuss reHeTuku. Ponb nurtonoruu u
SMOpHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHiiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIOJIOTUYECKUHM, LHUTOT€HETHUYECKUM, MOJIEKYISIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCIIONb3yeMasl B
CXEMax CKpELIMBaHUN.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eMHO000pa3usi THOPUAOB MEpBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBaHMsI. 3aKOH pAcIIEIUIEHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe  ckpemMBaHME. 3aKOH HE3aBUCUMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHUyecKHe OCHOBBI JUTHMOPHUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS [T OTPEICTICHUs TeHOTUIIA OCOOH.

CueruienHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLelIEHHOMY
HacJeI0BaHMIO TeHOB. HapylieHue cuerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHbE OpraHu3mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbI ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJeACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, niay reHOTUIMYECKasi, U3MEHUMBOCTh. KOMOMHATHBHAs N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Krnaccu¢ukaius MyTanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. Yacrora u



NPUYHHBI MyTaluidi. MyTtareHabie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTbD.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IUTOr€HETUYECKUN, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-anammu3a. HacnenctBeHHsble 3a0o0ieBaHMS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HHM C  HACJIEACTBEHHOM  IMPeIpacloiokeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEAUIIMHCKOW TI'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

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

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnUecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHetuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl dYenoBeka M KHUBOTHBIX», «Buasl u3MeHunBocTH», «MoandukauoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTalMoHHas
M3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aMIUIMKaIUN «MoHOruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpAacKu Tela), repbapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ysbTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopuast pabota Ne 6. «3yyeHne mMoauduKkanmOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BapHallMOHHOTO psiJia U BApUALMOHHON KPUBOW».

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

[TpaxkTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POJAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U MIpolecc. 3apoKIEHUE CelNeKIuu U aoMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MacCOBbI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTteHui n kUBOTHBIX. OLIEHKa 3KCcTepbepa. bI3kopoaCcTBEHHOE CKpeIMBaHNe — HHOPUIMHT.
Uucras nuHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytOpuaunr. OtnanéHHas ruOpuauzanuss M e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U IOJy4eHUE IOJIUIUIOUIOB. JIOCTHIKEHMS CEIEKLHMHU PACTCHUM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosorusa kak oOTpacib MNPOU3BOJCTBA. ['€HHAs HMHXXEHEpHUsA. OTalbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennnix opranusmoB. Kierounas umxenepus. Knetounsle
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOKEHHUE pacTeHui. KiloHMpoBaHuE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiemsl.. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

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

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpOBaHUE M TEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KyIbTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03sHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CENEKLUU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, JTa0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosonMOHHAs OHOJIOTHS.

[IpeanocbuUIKM BO3HWKHOBEHHSI JBOJIIOIMOHHOW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B OMOJ0ruU. BiMsHue 3BONIOLIMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HayK.

CBuzerenbcrBa dBomonUHU. [laneoHTONIOrMYECKHE: TIOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JieTonucH, nepexoansie popMel. buoreorpaduueckne: cxoacTBo
U paznnune GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIuyusl 3MOPHOHOB DPA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanochuikM BO3HMKHOBEHMSI JIapBHHU3MA.
JIBIoKyle Cuibl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeneN€HHas HW3MEHYMBOCTb, Oopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust sBoonun (CTI) u e€ 0CHOBHBIE TIOJIOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymire cuibl (akTopbl) 3BOJIOLMK BHIOB B Ipupoje. MyTallMOHHBIN Mpolecc U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onauus u
MUTpaus.

EcrectBenHblii oTOOp — Hampaistomuid ¢aktop 3Bomonuud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3ybTaT dBOJIONHH. [IpuMepsl TpUCTIOCOOICHMIT
y OpraHu3MoB. ApoMOp( 036l U UIMOAATITAIIH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. PopMbl 3BONIONUH: (QHIIeTHYeCKasi, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue oT HECIEeHUATU3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paIdaiusl.
JdemoHcTpaumMu:

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

Tabmuuplt u  cxembl: «Pa3BuTue opraHuyeckoro mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «PopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacteHuii», «MHOrooopasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Unnoanantaumny, «OO0mas aereHepauus», «JBrkymme cuibl 3Bomronuny, «Kapra-cxema
mapuipyra nyremectsus Y. lapeuna», «bopwba 3a cymectBoBanue», «lIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTUIECKOE BUI000pa30BAHUE).

O06opynoBaHue: KOJICKIUS HACCKOMBIX C Pa3JIMYHBIMU TUTIAMH OKPACKH, HA0OP TUIOI0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX PUCTOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIIEHUS IBOIIOLUNY, 00BEMHAS MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoeKmus «@DOpMBI COXPaHHOCTH HMCKOIAeMbIX
KUBOTHBIX U pacTeHHil», Moaens anmuukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPHUTHEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

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

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

Tema 2. Bo3HUKHOBeHHe U pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHbIe TIPEJCTaBICHUS O 3apOXKACHUU KW3HU. HayuHble runore3sl BOSHUKHOBEHHS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKHX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble sTansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie 1o dpam U nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickas dpel. [lanmeos3oiickas spa u €€ mepuoabl: KeMOPUHCKHM, OPIOBUKCKHMA,
CUIIypUICKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TEPMCKHI.

Me3so30iicKkas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaitno3oiickas spa u e€ nepuoibl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIOTEHOBBIH.

XapakTepucTuka KJIMMaTa M TeoJIOTUYeCKuX MpoieccoB. OCHOBHbBIE 3Tallbl 3BOJIOLMHI
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

CucreMa OpraHMYeCcKOro Mupa Kak OTpa’keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIONMS  4YeJIOBEKAa. AHTpPOINOJOTUsl Kak Hayka. Pa3BuThe TmpencTaBieHUd O
IIPOUCXOXKICHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorene3a. CxoAcTBa U pa3andusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewkymue cunsl  (akTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHUYHMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUI Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM W BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUs], 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOIEOHaAHAas (eBpa3uiicKasi), HEerpo-
aBcTpajioujiHas  (9KBaTOpUAJbHAsA), MOHTOJOMJHAS  (a3MaTCKO-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YEOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. lapBuH.

Tabmune! u cxembl: «Bo3aukHOBeHNEe COTHEYHON CHUCTEMBI», «Pa3BUTHE OpraHU4YeCcKOro
mupa», «PacturenbHas kiertka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepebie
COBPEMEHHBIE JII0IN», «UeIoBeYeCKre pachiy.

O6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblia, KPOMaHbOHIIA), CIENKUA WM M300pakeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO YesIoBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIoTHYecKas Tabiauia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

[TpakTrueckast padota Ne 1. «3ydeHne MCKOMAeMbIX OCTATKOB PACTEHHMI U KUBOTHBHIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeuecKuil My3eit).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3/ielibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
HCCIIeI0OBaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs,  IMOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

Oxonorundeckue (akropsl. Kmaccudukamus skomorndecknx (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPONIOTEHHBIE. J[eliCTBHE KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JEHCTBHIO a0MOTHYECKUX (PaKkTOpoB. brojgornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumgbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢opmel. [lapazutusm, koomnepaiws, MyTyaau3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxXJeOHWYECTBO). AMEHcCAIM3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApAKTEPUCTHKK mnonyaanuu. OCHOBHBIE TIOKA3aTeNd IOIMYJISLHUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YUCJICHHOCTHU MONYJISALNUU U €€ PETyIIsIIusl.

JdemoHcTpaumnu:

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



Tabmumpl u cxembl: kapta «[Ipupomnsie 30Hb 3eminy, «Cpeapl OOUTAaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUU
uHy30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaHU».

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

[Tpaktuueckas padota Ne 2. «IToAacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo  opranu3mMoB —  OuoneHo3.  CTpykTypbl — OHOLIEHO3a:  BHJOBaf,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckre cuctembl (kocucremsl). [loHsTne 00 sKocucTeME M OHOreoleHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB W TOTOK SHEprud B dKocucreme. Tpoduyeckue (MHIEBBIE) yPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE IIOKAa3aTelM S3KOCHCTEMBI: Omomacca,
OPOAYKIM. DKOJIOTMYEeCKHE NHpaMHJbl: HPOIYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHUMBOCTb, CAMOpErysnus, pazsurue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCcTeMbl. buosoruueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycroumBOoCTH 3KocucTeM. CoxpaHeHHe OMOJIOrHYeCKOro
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouochepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBeCHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemecTB M OWOTEOXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3zoTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3eminu. AHTpONOreHHble H3MeHeHus B Ouocdepe. ['mobanbHble
AKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NPUPObI U yeraoBeuecTBa. CoxpaHeHue 61opazHoo0pas3usi Kak OCHOBA
ycroifunBocTd Onochepsl. OCHOBA PaLlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpCaMH U MX
ucnosnb3oBaHue. JloCTHKeHUs: OMOIOTUU M OXpaHa IPUpPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teraciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuraHusy», «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jecay, «buoreHos
BosoEMay», «ArporeHo3», «[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHUCTBUS Ha TIPUPOAYY,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeiimias
cocrasistronas ouocheps», «PakTopsl Aerpaganun mouBy, «I[lapHUKOBbIHA 3P herT», «DaKTOPHI
PaIMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mas cTpykTypa ouochepsn», «Pacnpocrpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/I€b-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Kouiekuuu — «buoneHo3y, «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKUMH PACTEHUWH M KUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOITPAMMBI 110 BHMOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBAaIOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IUYHOCTHBIX pPeE3yJIbTAaTOB OCBOCHHUS Npenmera «buoiorusy BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOYYaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIIPEICICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOEXKJIEHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolIMXcs PYKOBOJACTBOBATbCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, HPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJOTMYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH 1LIETIN U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHUS TpeameTa «buosiorus» MOCTUTAlOTCs B €IMHCTBE
yueOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUS M CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH IMO3HUIIMHU JUYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHUS, OEpPEeKHOT0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEOUI0O W TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpee.

JlugHOCTHBIE Pe3yIbTaThl OCBOCHUS Y4eOHOTro npeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlUW, TO3UTHUBHBIX BHYTPEHHHX
yOXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  00IIecTBa,
pacHIMpeHne >KU3HEHHOTO OMBITa U OMBITA JEITEIBHOCTA B MPOIECCE pPean3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHUS:

c(hOPpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMK  OOydYarOIIeTocss Kak aKTHBHOTO |
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YUUTHIBAaTh B  CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIEH ¢ pasHbIMU yOEXKIEHUSAMHU, KYJbTYPHBIMA LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOTO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB NP 0OCYXJICHUH CITOPHBIX BOMPOCOB OMOJIIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHONM, ropaocTH 3a CBOW Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOLLJIOE U HACTOSLIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IIPUPOJIBI,
JIocTXKeHusIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJIIEHHE U pPa3BUTHE
OHOJOTUH, TOHUMAaHH 3HAY€HUsl OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HM B COOTBETCTBUU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

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

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIArONOJIYYHS:

MOHMMAaHHE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0ICHNEe TUTUEHUYECKUX TPaBUI U HOPM, COaJTaHCUPOBAHHBIM PEKHUM 3aHITHH U OTIbIXA,
peryispHas (¢u3MYEecKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHIYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJIS,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTbH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON Y COLMAIIBHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K Pa3IUYHBIM cepaM MpodeccHOHATBHON NesTeIbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu 1 peaTrn30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIC IIIaHBI,

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUH BCei
KU3HU;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK UCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCIEICTBUM ISl OKPYKaIoIIel Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIb30BaTh NMPHOOpPETaeMble NIPU M3YUYEHUH OMOJOTMU 3HAHUS M YMEHUS
IpU pelIeHUU MPoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0ICHUE
MpaBUJI TIOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JIeHCTBUM, NPUHOCSIIMX BpEd OKpY’Kalolled MPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
NENCTBUI U IPeIOTBpAILLATh UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OIbITA
JESTEIbHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHsA HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpLIECHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHuH npoOIeM coXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTUHU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHUS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 III00AIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbLHOMY
HCTIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJYUYEHUU OMOJOTHYECKHX 3HAHUM B IENSAX MOBBIIICHHS OOIIEiH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHATBHON
rPaMOTHOCTH o0y4aroumxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJI30BAaTh TONydyaeMble 3HAHUs JJIs aHanu3a W OOBSCHEHUS SIBICHUUN
OKpY’KAloIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS ISl peIICHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAIIUSIX;



OCO3HAHME I[CHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEphIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHbie pe3ylibTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrusS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE IOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenru(ruKy METOAO0B MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBIIGHUE, TPOIECC, CHCTeMa, HAayuHbIM (akT, MPUHIMI, TUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOMIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHbIC
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanne (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIHUAIBHOW KOMIETCHIUH O0YyJaroIIuXcs,
CIIOCOOHOCTh oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCHUITNHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IPOrpaMMbl CPEIHEro oouero odpa3oBaHus
JIOJIKHBI OTPaXKATh:

Ogi1ajeHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH ACHCTBUSIMHU:

1) 6a3oBbI€E JOrHUECKHE AeHCTBUA:

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

UCMOJIb30BaTh MpPHU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOI'O MBIIUICHHUS (aHaIN3a,
CHUHTE3a, CpaBHEHHMS, KIAacCU(PHUKAIMM, OOOOIIEHHs), pPAcCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE PU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMH);

ONpeAeNsaTh LEIN JeATEIbHOCTH, 3ajaBasi HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
MPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKIeHUS (MHIYKTUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B pacCMaTpUBAEMBIX SBICHMSX, (hOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHSTh CXEMHO-MO/JIEIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PA3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX HH(MOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEILICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEINSIM,
OLICHMBATh PUCKU MOCIEICTBUN ACSTEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJIHATH pPAabOTy B YCJIOBUSAX pPEaTbHOrO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30BBIE HCCIEN0BATEILCKHE AeliCTBHS:



BJIQ/IETh HAaBBIKAMH y4eOHO-HCCIEA0BATENbCKOM U MPOEKTHOU NEATEIbHOCTH, HaBBIKAMU
paspenieHust nmpoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAMU, TPEOOPa30BaHUI0 U MPUMEHEHUIO B Y4EOHBIX CHUTYalUsX, B TOM 4YHCIE MHpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIIICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BATEIbHON NEATEIBHOCTU U
KU3HEHHBIX CHUTYaLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
rTUnoTe’y €€ pelieHusl, HaxOAuUTh AapryMEHTHI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJ]aBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AHIN3UPOBATh IOJYYEHHBbIE B XOJE€ pELIeHMs] 3aJaud pe3yabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOsiactu
KU3ZHEJEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, NpEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nnpopMmanmeii:

OpPUEHTHPOBAThCS B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaMM (TEKCTe ydeOHOro mocolus,
HAyYHO-MIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHeTre), aHAIW3UPOBaTh HH(OPMALMIO DPA3IMYHBIX BHIOB U (GOpM
IIPEJICTaBICHNs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHMpoBaTh 3ampoChl M TMPUMEHSATh PazIMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
Ouosiornueckoi nHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUSI Y4eOHBIX 33714,

pUOOpEeTaTh OMBIT HCHOJB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYTOe);

WCIIOJIh30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA TpH paboTe C OHUOIOTHYECKOM
uHpopMaLKell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIHOCTH;

BJIa/IeTh HABbIKAMHU pAClO3HAaBaHUS U 3alIMTHl HHpOpMAIUH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJ1aieHNe YHHBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSAMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XJaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYUTBIBATH WHTEPECHl U
COTJIACOBAaHHOCTH MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa WA JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEJICTBA OOLICHMs, MMOHMUMATh 3HAYE€HHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHMS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, IPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAas IeATeJbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH peLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

OPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOMH paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0I0 Y4aCTHHKA KOMaH[bl B OOIIMN pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATh HAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

Ogi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranusanusi:

MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEUCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHMPOBaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATETBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PeLIeHUs! MpoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocOOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIAJICTh HAaBBIKAMU I103HABATEJIbHON pe(IEeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, UCIOIB30BATh MPUEMBI pedIeKcHu
JUIsL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OILIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpamMbl COO mo 6uosnoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT CeIU(UUecKue sl yaeOHoro npenmera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CIocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHUJbI
NeSTEIBHOCTH 10 MOJIyYEHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUM B Pa3MYHbIX Y4EeOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBs3aHHbIX C Ouosoruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO roJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OOMEH BeIeCTB M  IpEeBpalleHUue DHEPruu), TIoMeocTa3s
(camoperynsiuusi), YpOBHEBasi OpraHu3alMs JKUBBIX  CHUCTEM, CaMOBOCIPOHU3BEJIEHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHue wu3jaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJlbHas JI0TMa MOJeKyJsipHoi Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. U.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KYIbTYpHBIX pacTteHuilt H. U.
BagunoBa), onpeaensTh rpaHUIBl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIa/eTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alus M TMpoBeJeHHE OUOIOTHYECKOro
DKCIIEPUMEHTA, BBIJIBM)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOPUM U 3aKOHOB, YMEHHE JI€]1aTh BBIBOJbI HA OCHOBAHUU IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIE IPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKEHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHATh MOIy4YE€HHbIE 3HAHUA U1 OOBSICHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS NPAKTUYECKUX PEIICHUH B TOBCEIHEBHON )KU3HHU C LIEJIbIO 00eCIeUeHMsI
0€30MaCHOCTH CBOETO 3[I0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TIOBEJCHHUS B OKpYXKAIOIIeH MNPUPOAHON cpele, MOHMMaHuE HEOOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH U PallOHAIHLHOTO
IPUPOIONOJIB30BaAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUIsl TIpe/icKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHUYECKHE PaldoThl, cOOMIONATh MpaBWiIa MpPU
paboTe ¢ ydeOHBIM | JIa0OPaTOPHBIM 00OPYI0OBAHHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOr0
COJIEp’KaHusl, BKIJIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOi MH(OpPMANNK, HAYIHO-TIONYJISPHBIE MaTEPHAIIbl), ITHUYECKHUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OUMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIICHHs, 00001as
Ouonornyeckyro MHGPOPMANHMI0O W3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHHS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

yYMEHHUE PacKpBIBaTh COJICPKAHNE OMOJIOTMYECKUX TEPMUHOB M TIOHSITHI: BUJI, TIOMTYJISIHUS,
reHo(OH/, DSBOJIOLMS, JBIXKYIIHE CHIbl ((pakTOpbl) DBOJIOIUH, MPHUCTOCOOJICHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHWE, JKOJOTHYecKHe (aKTOPhl, HSKOCUCTEMa, TMPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHH, SKOJOTHYecKas mupamuaa, OuoreoreHos, ouocdepa;

yMEHHME Hu3araTb Owuonoruueckue Tteopuu (dBosounoHHas Teopus Y. JlapBuna,
CHHTETHUYECKAsi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiiieBoro cxonactea K. M.
bopa, uepenoBaHus rnaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHUs o
ounoctepe B. U. BepHaackoro), onpeaensTs TpaHUIBl UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHME BJa/leTh METOJAaMH HAayyHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHHWE M ONHMCAHUE
JKUBBIX CHCTE€M, TIPOIIECCOB U SIBJICHWUHW, OpraHM3alys MW TMPOBEJACHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBIDKEHHWE THIOTE3bl, BBISBICHHE 3aBHCHMOCTH MEXIY HCCIEAyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJMYyYEHHBIX PE3YJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOPH ¥ 3aKOHOB, YMEHHE JIeJIaTh BEIBOBI HA OCHOBAaHUH TIOJIYYCHHBIX PE3yIbTAaTOB;

YMEHHUE BBIICTSATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUSI OMOJIOTUYECKHX OOBEKTOB: BHJIOB,
HOMYJSALUA, MPOJAYIEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIIOCOOTIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTHYECKUX (PaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA SHEPTHUH B SKOCHCTEMAaX, aHTPOMOTCHHBIX U3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEHIECTB W OMOT€OXMMHYECKUX IIHMKIOB B
ouocdepe;

yYMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELICHUI B MOBCEIHEBHOM KU3HHU C LENbI0 O0ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHS B OKpYXKAIOIIeW MPUPOAHON Cpele, MOHMMaHWe HEoOXOIUMOCTU



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt panMoOHAIEHOTO
IPUPOJIOTIONIL30BAHUS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OWOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IEpeHOoca
BEILIECTB M SHEPTUH B HKOCHCTEMAX (IETIN MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOMIOAATh MpaBWiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATH W WHTEPIPETUPOBATH HUH(POPMAIHMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OPMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh TIJIOOATBHbBIC
IKOJOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, (JOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

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



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
: broorit kak Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 bubmroreia LOK
https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 brbmmorexa [OK
https://m.edsoo.ru/7f41¢292
4 KuznenestenbHOCTh KIETKU 6 brbmmorexa [OK
https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 | bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE M1 U3MEHUYNBOCTD g 15 bubmmoteka IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 PesepsHOE Bpems 1 bubmmorexa [OK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
No 11/ HanMeHoBaHMe pa3jeioB U TeM T T MO S—— (uudpossbie)
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 DBOIOIIMOHHAST OMOJIOTHS 9 1 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
’ Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 0.5 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaroias cpeaa 5 1 brbmmorexa [OK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa v SKOJIOTUYECKUE CUCTEMBI 9 brbmmorexa [OK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 1 0 )5

[NPOTPAMME







IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
No KounyecTBo 4yacoB Jara JJIeKTPOHHBbIE HU(PPOBHIE
Tema YpoKka KO]—[TpOJ][,]—[])]e HpaKanecxne OﬁpaSOBaTe.}Ibele
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTob1 TO3HAHMS KUBOMH
npuponsl. [IpakTuyeckas padora
2 .NI'Q) lp«Il/IICHOJIII))?,OBaHI/Ie pa3nfquI)IX 1 0.5 Bubnrorexa LIOK
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonoruueckre cucTemsl, | bu6mmoreka [IOK
MPOIIECCHI U UX U3YyUCHUE https://m.edsoo.ru/863e6564
4 XHUMHUYECKUN cOCTaB KiIeTku. Boma 1 bu6mmoreka [JOK
1 MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674¢
5 benxu. Coctas u cTpoeHue 0enkoB 1 bubmmorexa HOK
https://m.edsoo.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanuzaTopsl. JlaGopaTopHasn
6 padora Ne 1 «3yuenue 1 0.5 bubnuoteka [JOK
KaTaJIUTHYE€CKON aKTUBHOCTU https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl
WJIA KaTajasbl)»
7 Vraesonasl. JInmmaer 1 bubmorexa [TOK

https://m.edso00.ru/863e6870




bu6mmoreka [IOK

8 Hywrentionsie kicrotst. AT® https://m.edsoo.ru/863e6d5c
9 Hctopust u MmeToabl U3y4eHUs bubmuorexa [JOK
kietku. Knerounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucremMa
CtpoeHue 3yKapuoTHYECKOM
kieTku. JIaboparopHas padora
Ne 2 «MI3ydyeHue cTpoeHus KIETOK bubnnorexa [HOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITpErapaTax u ux
OTIHCaHUE»
12 OOMeH BelecTB WM MeTab0JIn3M bubmmoreia LIOK
https://m.edsoo.ru/863e766¢
13 doTocuHTE3. XEMOCHHTES Bubmiorexa LIOK
https://m.edsoo.ru/863e7c98
14 DOHepreTndyeckuii oOMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKIT KIETKH.
Henenue knetku. MuTos.
15 JlabGopaTopHnas padora Ne 3 0.5 bubnuoteka [JOK
«HaOimroneHne MuTO3a B KJIETKax https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpemapaTax»
16 buocunres 6enka. Peakmms bu6mmorexa [IOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsus — 6nocuHTe3 Oenka bubnuorexa [IOK




https://m.eds00.ru/863e796¢

18 Hexnerounsie GopMbl )KU3HU — bubmumoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 @DopMbl pa3MHOKEHUS OPIraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
k1eTok. Omio10TBOpEHHE.
71 JlabopaTopHasi padora Ne 4 0.5 bubnnoreka [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
2 NunuBunyansHOE pa3BuTHe bu6mmoreka [JOK
OpPraHHU3MOB https://m.edsoo.1u/863e8436
I'enetnka — Hayka o
23 HacneHCTBeHHoZTKH u bubmmoreia LOK
https://m.edsoo.ru/863e86{2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HAcJIe10BaHuUs
24 HpI/ISHaKOII:. MOHOFI/I6pI/I)jIHOG Brbmiorexa LIOK
https://m.edsoo.ru/863e8878
CKpEIIUBaHNE
UTHOPUIHOE CKPELUBAHUE.
25 élaKOH IPiIeSaBI/ICI/Il\fOFL:)I bubnmorexa HOK
https://m.edsoo.ru/863e89a4
HacJe0BaHUS IPU3HAKOB
CuemnieHHOE Hacle/I0BaHNe
26 npu3HakoB. JIaboparopHas 0.5 bubmmorexa HOK

padora Ne 5 «3yuenue

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




Pe3yJIbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEITUBAHUS Y
Ipo30( Bl HAa TOTOBBIX
MUKpOITpernaparax»

T'enetuka noma. Hacinenosanue

bu6mmoreka [IOK

27 MPU3HAKOB, CIEIICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
M3MeHYnBOCTb.
HenacnencrBeHHass U3MEHUUBOCT.
JlaGoparopHasi padora Ne 6.
28 I/Isyq:HI/Ie f/IO,Z[I/I(il))HKaI_[HOHHOﬁ 0.5 bubmorexa [TOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BAapUALIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHass ©3MECHYUBOCTb.
JlabopaTopHas padora Ne 7. bubnnoreka [JOK
29 . 0.5
«AHaIN3 MyTauil y 1po30QpuIIsl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIperiapaTax»
30 I'eneTuka yenoBeka Bubmmorexa LOK
https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6006111eHIE 1O
31 TeMe «HacaencTBeHHOCTD U
U3MEHYMBOCTh OPraHU3MOB)
32 Cenexkuus Kak Hayka v MPOIIECC bubmmoreia LIOK
https://m.edsoo.ru/863e9214
33 MeToabl U JOCTHKEHUS CEJIEKIIUU bubmuorexa [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak orpacip bubnnorexka [JOK

MIPOM3BOJICTBA

https://m.edso00.ru/863e¢9336




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema YpoKka KO]—[TpOJ][,]—[])]e HpaKTuquKHe OﬁpaSOBaTe.}Ibele
n/n Bceero U3YYeHUS
padoThI padoThI pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeaCTaBIECHUN 1 bubmumorexa [IOK
00 3BOTIOINU https://m.edsoo.ru/863e9570
3 MuUKpO3BOTIOLMS 1 bubmorexa [OK
https://m.edsoo.ru/863e9cle
[Tomynsius kak eMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH.
4 ;aﬁopI:lTopflaﬂ paﬁoTaiI Ne 1 1 0.5 bubmmoreia LIOK
https://m.edsoo.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHUIecKOMYy KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(hakTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
6 EctectBenHsblit 0TO0p U €ro popmbl 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbTath! 3BOIIONNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BugooOpa3oBanue. Jlaboparopuas ] 0.5 bubnuoreka [IOK
padora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepay
2 Hamnpasnenus u nmytu ] bubnuorexa [IOK

MaKpO3BOJIFOIHUN

https://m.edsoo0.ru/863e9cle




9 Heob6patumocTs 3BOTIONINH
10 WcTopus xu3Hu Ha 3emiie U
METO/IbI €€ U3YUECHUS
1 I'unoTe3bl NPOUCXOKACHUS KU3HU bubmumorexa [IOK
Ha 3emie https://m.edsoo.ru/863eaSab
PazpuTue xu3Hu Ha 3emMJie 1o spam bubmuorexa [JOK
12
U MepuoJiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOIIOLUU
PaCTUTENTHHOTO U KUBOTHOTO MHpA.
13 IIpakTuyeckast padora Ne 1 0.5 bubnnoreka [JOK
«M3ydyeHre HCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUIEKLIHSX »
CoBpeMeHHas cucrema bubnnoreka [JOK
14
OpPraHUYE€CKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YETTOBEKA bubnuotexa [JOK
(anTpoOmOTEHE3) https://m.edsoo.ru/863eac2c
16 JBxyuiye cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLNN
4eJIoBeKa
13 YenoBeueckue packl ¥ MPUPOIHBIE bubnnoreka [JOK
aJlanTanuy 4eJoBeKa https://m.edsoo.ru/863eaea2
PesepBHelit ypok. O6001IEHHE T10
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJI0rus Kak HayKa
21 Cpenbl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexka [JOK




(hakTopsI

AOGuotnueckue GaKkTopshI.
JlaGoparopHasi padora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT

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

bu6mmoreka [IOK

22 oburanusy. Jlaboparopuast 0-5 https://m.edsoo.ru/863eb10e
padora Ne 4. «BiusHue cBera Ha
POCT U pa3BUTUE YEPEHKOB
KoJeyca»

23 buotnueckue GpakTopsl bubmorexa IOK

https://m.edsoo.ru/863eb348

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiiun. [lpakTuyeckas

24 padora Ne 2 «[loacy€Tt naoTHOCTH 0.5
MOMYJISIIIAK pa3HbIX BUOB
pacTeHui

)5 Coob1ecTBa OpraHu3MOB — bubnuoteka [JOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbBIE TIOKA3aTeNn

7 AKOCUCTEMBI. DKOJIOTUYECKHUE bubmorexa [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbie SKOCHCTEMBI

29 AHTPOIOT€HHbIE SKOCUCTEMBI

30 buocdepa — rnobansHas bubnmnoreka [JOK

3KOoCcUCcTEMA 3EMITU

https://m.edsoo.ru/863ebb5e




3aKOHOMepHOCTI/I CYIICCTBOBAHUA

bu6mmoreka [IOK

31 ounochepsl ! https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3eMiaun 1
3 CocyiiecTBoBaHUE TPUPOIBI U | bubmmoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
OBILEE KOJIMYECTBO YACOB I10 13 )5

I[TPOT'PAMME







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJILHOTI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* buonorus, 10 knace/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.; [lox penakmueit
[Taceunuka B.B. Akuunonepnoe o6miectBo «M3narenbctBo «IIpocBemennes
* buosorus, 11 knacc/ INaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [lox penakuueit

[Taceunuka B.B. Akuunonepnoe o6miectBo «M3marenbctBo «IIpocBemennes

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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