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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUYECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/M0B K (DOPMHUPOBAHMIO COJEp:KaHus ydeOHoro mnpenmera «buonorus» cocraBuin:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auM0OOYCIIOBJIEHHOCTH IIEJIEH, COJEpKaHUSA,
pe3yabTaToB OOy4YeHHS U TPeOOBAHUN K YPOBHIO MOJATOTOBKH BBIIYCKHHUKOB, TOJOXKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHU 0 crienupuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMM >KMBOH INPHUPOJBl M 00ECHEUeHHM CYLIECTBOBAHMS YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4yeHus,
BOCIIUTaHUsI M pa3BUTUS oOyvarolluxcs cpeacTBamu ydeOHoro mnpenmera «buomorus»,
onpezaenseT 00s43aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €r0 CTPYKTYpYy, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIyEMYIO MOCJIEI0BaTeIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTMKH 00pa30BaTEeNIbHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aroXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-I103HABAaTEIbHOM AEATEIbHOCTH/yUeOHbIX JeHCTBUI 00ydaronIMXCs 10
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B mporpamme mo 6umonorun (10—11 xaccel, 0a30BBI ypOBEHb) peaqn30BaH MPUHIUII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, ILIEHHOCTHBIX OpPUEHTALUil  JIMYHOCTH, SKOJIOTMYECKOTO0  MBIILICHMS,
NpPEICTAaBICHUNA O 37I0pOBOM 0OO0pa3e KU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoil cpene. IlosToMy Hapsay ¢ HM3ydyeHHEM OOIEOMOJIOrMYECKHX TEOpHM, a Takxke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAaHUH B OBCEIHEBHOM JKU3HU Ul peIICHUsI IPUKIAHBIX 337a4, B TOM 4YHCie: NPOQUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHS,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXarollel MpUpOaHOM cpele,
aHalu3a BIMSHUSA XO3AHCTBEHHOHM JEATENbHOCTH YEJNOBEKAa Ha COCTOSIHME MPHPOJIHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMaHMs K NPUKIAJHOW HAIpPaBICHHOCTH Yy4eOHOIo
npeamera «BbHONOTHs» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHM UIsS pelIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHusl, KOTOpask MpeAIoiaraet
dopmupoBaHHe y OOyYaroIUMXCs CIIOCOOHOCTH afaNnTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (QopMUpOBaHHE y OOy4YaIOIIMXCS MPEACTABICHUNH O HAaydyHOM KapTHHE MUpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAET YCIOBHS Ui TO3HAHUS 3aKOHOB KHMBOW TPHUPOJBI,
¢dopmupoBanusa (yHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KHBOH MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OWMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero ooOpa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenue



Ounoaorun o0OecnieunBaer yCIIOBUS Ui (dhopMupoBaHUs MHTEIJICKTYaJbHBIX,
KOMMYHHKAITMOHHBIX U HWH(MOPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYPBHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUHN C TPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJeNieHHs MOAXOJ0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUs, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS W YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHUS OOIIEH KyJIbTYpbl, ONPEAEISIONe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTelibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp)KaHHs, KOTOpble CIyKaT OCHOBOM [yl  (OpMUpPOBaHUS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U ILEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHHE COJIEp)KaHMsl y4eOHOTO Marepuaja B MporpaMMe 10 OHUOJIOTHHU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBON OpraHu3alMiid U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOrHs» BBIIEICHBI CISAYIONINE COACpIKATEIbHBIC JINHUU:
«buonorus kak Hayka. MeTobl HAy4yHOTO No3HaHUs», «KieTka kak OHoorudyeckas CucreMa,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Leny u3ydyenuss yueOHoro mpemmera «buonorus» Ha 06a30BOM YpPOBHE — OBJAJCHHUE
00y4JalOIUMHUCSA 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUI UCIOBb30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 00OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX KU3HEHHBIX TPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBuiaX, CIy)KalluX OCHOBOH st (OpMUPOBAHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOoAaX HAy4YHOIro ITO3HAHUS,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YPOBHSI OpTraHHU3aIlvH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHAIW3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3yUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3AIUY;

CTaHOBIIEHHE Yy OOydJarommxcsi oOmieil KynbTypbl, (QYHKIMOHATHHOW TPAMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHKEe y OOYyYarONIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKON MEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOW MPHUPOJIHI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUH
OMOJIOTUYECKHUX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYPHI, 1711 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCIIEACTBHIA CBOEH JEATEIHHOCTH IO OTHOIICHHUIO K OKPYXKalolled cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIILHBIM yUEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB MPEIMETHOH OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH WU JIPYTUMH
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTHYECKUX HayK.

MeTo/p1 TO3HAHUS KUBOM PUPOIbI (HAOII0EHIE, SIKCIIEPUMEHT, OITUCaHUE, U3MEPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, k. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS YKUBOW IPUPOJIBI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOrN4eCKNX 0O0BEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3yueHusi Ouonoruu. OTIHYUE KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TMPHU3HAKH KU3HU», «YPOBHU OpraHU3alMU KHUBON
PUPOIBDY.

Ob6opynoBanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIIMM BOJBl M MHUHEPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBolcTBa 0enKkoB. buonornyeckue GPyHKIUU OEITKOB.

®epMeHThl — Ounosiornyeckue karaiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIM LIEHTD,
cyocrpatHas  crnenuduuHocth. Kodepmentsl. Burtammubl.  Otianuus  (QepMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, Lesloio3a). buonornyeckue QyHkuun
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB W JUIHA0B Kak
HMCTOYHUKOB YHEPIHH.



Hyxkneunoseie kucnorsl: JIHK u PHK. Hykneotnasl — MOHOMEPBI HYKIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — npuMmep B3auUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OO1ie mpu3HaKy KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHUYCCKOW KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKIUH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpannbie opraHouibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHoubl KJIETKH: MHUTOXOHJPHUH, MuacTuibl. [IpoucxoxaeHne MHUTOXOHAPUNA U TUIACTHI.
Bunbr mnactua. HememOpaHHbIe OpraHOUIBI KIIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, [IEHTPHOJIH,
PECHUYKH, KIyTUKH. DyHKIIMN OpraHou10B KJIETKH. BkitoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lUlneitnen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJECH,
«Pacnpeenenre XuMUYECKUX 3JIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuier u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI, «brnocunTes Genka», «CTpoeHne MoneKyisl Oenka», «CtpoeHne GpepmMeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinst AT®y», «CtpoeHne 3ykapruoTHYECKON
KJIeTKN», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOEHUE sApa KIETKI», « Y TIEBOABD, «JIunmuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpPEINapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTEepUaTbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3yueHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaasbl)».

Jlaboparopuas pabora Ne 2. «UM3yueHWe CTpOEHMsI KJIETOK PACTEHUM, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHHEY.

Tema 4. ’/KuzHeneaATeJJbHOCTH KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JTUCCUMUIIALINSA (PHEpreTuUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tunber oOMena BeriecTB: aBTOTpOdHBIN U reTepoTpodHsbii. Poms pepmenToB B 00MeHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (as3el ¢dotocuHTe3a. Peakimm (oTocuHTE3A.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHHI.



XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTalbl SHEpreTuyeckoro ooMena. I nukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOWMCTBA. TpaHCKPHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunte3 Oenka. Drtarnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — BupyChl. Mcropusi oTkpeiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepunodaru. bonesnun
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHoepuITa 4emoBeKa

(BUY) - Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUINIHs, peBEpTaa W UHTErpasa.
[IpodunakTrka pacripocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIM.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTuueckuii oomen», «Xmopomaact», «Dotocuntes», «Crpoenne IHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIHNMa, O6axtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», MojieTb cTpyKTypsl JTHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetouneli 1uki, wiaM KU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaJMsIX MUTO3a. bBHOJIOrHYeCcKui CMBICI MUATO3A.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

®opMbl  pa3MHOKEHMsI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  Gecmonoro
Pa3MHOKEHHUSI: JICJICHHE HaJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BET€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLUU.

[TomoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [looBBIC Kene3bl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30u,
AllleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHUOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JpOOJEHUE, TacTpyIsIus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusHHe cpensl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

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

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «J|BOIHOE OIUIOOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Penmukanus THK», «Mutosy, «Menos», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJJUM OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrnepMaTro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Muekonuramoomero», «KapHokuHe3 B KI€TKax KOpeUIKa JIyKa», MarHUTHas
MoJieNb-anmnKanms «/Jlenenue knetku», moaens JJHK, moxens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «M3ydeHwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
HMOPHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHiiCKuX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUYECKUM, MOJEKYISIPHO-
reHerndeckuii). OCHOBHbIE T€eHETHUYECKUE MOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, yCTaHOBIEeHHble [.  MeHnaenem.
MonoruOpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuIoB MepBoro nokojeHus. [Ipasumno
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTMOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEE CKpPEIIUBAHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONPEIeIeHNs] TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cluerieHns TeHOB B pe3ysbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAasI TEOPHS HACJIEICTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHWe NPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUbl N3MEHUMBOCTHU: HEHACIIEACTBEHHAsI U HAacleACTBeHHas1. Posb cpesbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslii psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE TIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT U3MEHYMBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kiaccu¢pukanuss MyTaluii: TeHHble, XpPOMOCOMHBIE, T'€HOMHble. YacToTa U



MPUYHHBI MyTaluid. MyTareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHON
n3menunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IUTOreHETUYECKUH, OHOXMMHUYECKUI, MOJIEKYISIPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHOM MpPeapacloiokKEHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTHUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICYEHUU TeHeTHYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpanuu:

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

Tabmunpl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUVIEHUS] M €ro LUTOTCHETUYECKass OCHOBa», «3aKOH YHUCTOTBHl TaMeT»,
«Jlurubpunnoe ckpenmBanue», «lL{uToMOTMYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Merios», «B3aumMoaencTBie ajielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIENOBaHUS, CIEIUICHHOTO C IOJIOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanronHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Monenu-anmukanuu «MoHoruOpunHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpemmBaHue», «llepekpéct Xpomocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, myTanuu (HOpMBI KPBUILEB U OKPACKH Tela), repoapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3yiabTaToB MOHOTHUOPUAHOTO U AUTHOPHIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «M3yueHne Moau(pUKaIMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BApPUALIMOHHOTO PsI/1a U BAPUALIUOHHON KPUBOI.

JlaboparopHas pabota Ne 7. «AnHanmu3 wmyrtanuid y Apo30QuIBI Ha TOTOBBIX
MUKpOIIpenaparax».

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

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M IpolLecc. 3apoKICHHUE CENEeKIUU U nomecTukanus. Yuenne H. M.
BaBmwioBa 0 LeHTpax HpPOUCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpPHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIii U WHIANBUAYATbHBIA OTOOPHI B CENEKIIUU
pacTteHui u kUBOTHBIX. OLleHKa 3KcTepbepa. biI3kopoaCcTBEHHOE CKpeIMBaHUuEe — MHOPUIUHT.
Uucras nwHusA. CkpenBaHWe YWCTHIX JIMHWK. ['erepo3uc, wWiauM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTopuauHr. OtnanéHHas rubpuauzanuss U e€ yCHexu.
HckyccTBeHHBIM MyTareHe3 W MOJy4Y€HUE TOJIUIUIOWI0B. JIOCTHIKEHMSI CENEeKUUU PaCTEHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranuszmoB. Knerounas wumxenepus. Kierounsie
KYJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUui. KIIOHMpOBaHUE BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxembl: Kapta «LIeHTpbI MPOHCXOXKIEHUS W MHOrooOpasus KyJIbTYPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Kiaetounele KyJabTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJISKU IJI0JI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenui, repbapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CEJIEKIMU PACTeHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLHUIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENBHBIM yYacTOK, B TEILUIMYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUs U €&
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OUOJIOTMU U APYTUX HAYK.

CBuzerenscrBa 2dBomonuu. [laneoHTosOrMYECKHE: TOCIENOBATENBHOCTh MOSABICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETOIUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoicTBo
U paznnuue GayH 1 Qop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIoKymime Cuibl 3BOJIIOUMU BUAOB 1o JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeonpeaenéHHas H3MEHUHMBOCTh, Oopb0a 3a CyllecTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bonmonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBmwxymue cuiibl ((hakTophl) BOJIOLUM BUAOB B NpHpoje. MyTallMOHHBIM mpoluecc U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymsioHHble BOJHBI M Jpeid reHoB. Mzomsuus u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonund. DopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Boitonuu. [IpumMeps! npucrnocodieHnit
y OpranusmoB. ApoMop(}o3bl U UIN0-aJaNTalHH.

Bun u BupmooOpazoBanue. Kpurtepum Bupa. OcHOBHbBIE (QOpPMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napaiensHas. HeoGpatumocTs 3BoMoNMy.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

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

Tabmuubl u cxembl: «Pa3Butue opranudeckoro mupa Ha 3emie», «3apOoblIlIu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBl 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
KUBOTHBIXY, «Ilonmynsauum, «MyTanuuoHHas MU3MEHYUBOCTD, «ApoMopho3bD»,
«Mmnoananranuny», «OO0mas nereHepauusy, «JBuxyiye cuibsl 3Bomonuny», «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsuna», «bopeba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUE.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HA0Op IUIOA0B U
ceMsiH, Kosutekuus «IIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX», MOzelb «OCHOBHbBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOeTb « CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenpb anmiukanus «llepekpéct xpomocomy, BiIaKHbIE IMpenapaThl
«Pa3Butne Hacekomoro», «Pa3zBuTme mnArymku», Mukpomnpenapar «Jlpozodpumiay (HopMma,
MyTaluH (OpMbI KpBIIILEB U OKPACKU TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOP(HOJIOTUYECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma MU eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha 3emJie.

JloHay4HbIe TPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BOSHUKHOBEHUS
KU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYECKas 3BOJIIOLUA. AOGHOTCHHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJtonnK. HavanbHble sTansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. IlepBble KIeTKH U UX
3BOJIIOLIMS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPJTOBUKCKHUH,
CUJIypUICKHUH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o30lickas 5pa U €€ NEepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaliHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U >KUBOTHBIX. [losiBienwue,
pacuBET U BBIMHUPAHUE TPYMII )KUBBIX OPIraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
IpyIIBl OPraHU3MOB.

OBojronusl 4elnoBeka. AHTpOMOJOrMs Kak Hayka. Pa3BuThe mpencTaBiIeHMH O
IIPOUCXOXKAECHNUN YelloBeKa. MeTo1bl M3ydeHus: aHTpornorene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.



Jewxkymue cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH M
ecTecTBEeHHBbIN 0TOOp. OOIIecTBEHHBIN 00pa3 KHU3HHU, U3TOTOBJICHUE OPYIUI TPy, MBILIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
UenoBexk npsmoxondmuii, YenoBek HeanaepTaiabckui, YemoBek pa3zyMublid. Haxomgku
MCKOMIAeMBbIX OCTATKOB, BpPEMsl CYyIIECTBOBAHUS, 00JIACTh PACIPOCTPAHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIEeOoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajioujiHas  (9KBaTOpUAlbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTABUTENICH YENOBEYECKMX pac K YCJIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

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

Tabmune! 1 cxembl: «Bo3nukHOBeHNEe COMHEYHON CHCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas KieTka», <« KuBoTHasg kieTka», «lIpokapuoTnueckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHeimme moam», «JpeBHue moaum», «llepBbie
COBpPEMEHHBIE JII0In», «UeoBeuecKre paco».

O6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEPBOOBITHOTO YelOBeKa (KaMHH-YOIIIEPHI, pyOnia, ckpebia), TeOXpOHOJIOTHIeCKas Ta0uIa,
KOJUTEKIUs «POPMBI COXPAaHHOCTH UCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

[TpakTiueckast padota Ne 1. «M3y4yeHne nCKOMaeMbIX OCTATKOB PACTEHHUH U )KHUBOTHBIX B
KOJUTCKIIHSX).

DKCKypcusi «IBOJIIOIHUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIN
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK HaykKa. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas, IOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Oxonorudeckue (akropsl. Kimaccudukamus skogoruyeckux (GakTopoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakToOphl:  CBET, TeMIlepaTrypa, BJIAKHOCTb. DOTONEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. brojgoruveckre puTMbl.

buotnueckue  Qaxtopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYpPEHLHUS,
XUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus, MyTyalIn3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTHKUA MOmyssiuid. OCHOBHBIE TOKAa3aTeNy TOMYJISIIUH:
YUCJIIEHHOCTh, IIJIOTHOCTh, POXIAAEMOCTh, CMEPTHOCTh, MPHUPOCT, MuTpanusd. JuHamuka
YUCJIICHHOCTHU MOMYJIALNU U €€ PEeryIIsIiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «[Ipupogubie 3081 3emuny, «Cpeasl 0OMTaHUS OPraHU3MOBY,
«Dortonepuogusm», «llomymauuny, «3aKOHOMEPHOCTH pOCTa YWCIEHHOCTH IOMYJISAIHUN
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTCHUI U3 PAa3HBIX MECT
0oOUTAHUS.

JlaboparopHas pabota Ne 4. «BiusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrH4YeCKHe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBasd,
NpOCTpaHCTBEHHas, Tpoduueckas (rnumieBas). Bunbl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOAYIEHTb, KOHCYMEHTBI, pPEIYLEHTHI.
KpyroBopor BemecTB M NOTOK dHEpruud B dKocucteme. Tpoduyeckue (HHILIEBBIE) YPOBHH
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMSA. DKOJOTHYECKHE MUPAMUAbL: MPOAYKLHH, UYUCICHHOCTH, Ouomacchl. CBOHCTBa
9KOCUCTEM: YCTOWYUBOCTD, CAMOPETYIISIus, pazButue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. ODKOCHUCTEMBI 03€p M peK. ODKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢akTop ycroiuuBocTd dKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak IN0OaTbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

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

CocymiecTBoBaHuE NMPUPOJIBI U uenoBedecTBa. CoxpaHeHue OMopazHooOpa3us Kak OCHOBA
ycroifunBoctu 6nocdepsl. OCHOBAa PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU peCypcamMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuuel u cxemsl: «Ilumesbie nenu», «buoeHo3: cocTaB U CTpyKTypa», «IIpupoaHsie
coobuiectBay, «llemn mnuranHus», «OKoyNoruyeckas mnupamuaa», «buocdepa u yenosex»,
«JKocUCTeMa IIMPOKOJMCTBEHHOIO Jeca», «JKOoCcUCTeMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMmepHble aHTPOMOTE€HHbIE BO3JEUCTBUS HA MIPUPOLYY,
«BaxHeiilline MCTOYHHUKHU 3arps3HEHHs] BO3JyXa W TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrasisirolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHuKoBbI 3G dexT», «PakTophl
PaaMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «Oomas cTpykrypa ouochepr», «Pacrpocrpanenne
x®u3HH B Onochepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriaepomga B O6mocdepe»,
«KpyroBopoT a3ora B npupojie».

Ob6opynoBanue: MO/IeJTb-aNTITUKALHS «Tunuunsle OMOIICHO3bD», repOapuii
«PacturenbHple  coobmiecTBa», Kowiekuuu — «buoneHosd», «Bpemurenn — BakHeHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYyJbTYyp», TepOapu M KOJUJIEKIMHM pacTeHU U  KHUBOTHBIX,
IIPUHAJJIEKALINE K Pa3HBIM IKOJIOTMUECKUM Ipynnam ogHoro Buaa, Kpachas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOEHUs IpenMera «buonorus» BblieaeHbI
CIENYIOIIUE  COCTaBIAIONIME: OCO3HAHHWE OOYYaIOIIUMHCS  POCCUMCKOM  IpakJIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HaIM4YUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPaJWLMN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOACTBOBATHCS B
cBOer JCATCIIBHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMU, MMpUCymuruMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH 1IEJIU ¥ CTPOUTD )KU3HEHHBIC TIIAHBI.

JIngHocTHBIE PE3yJbTaTbl OCBOCHUA IMPECAMCTA «buonorusa» JOCTUTaOTCA B C€AHUHCTBC
y‘-IC6HOI\/JI U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLIMOKYJITYPHBIMHU, UCTOPHUYECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHyTpCHHCfI no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUA K 3aKOHY M IIPaBOIOPSAIKY, YEIOBEKY TpyZa U CTaplieMy IIOKOJIEHHUIO, B3aHMMHOIO
YBOXEHUS, OEpPEeKHOTr0  OTHOIICHHS K  KyJIbTypHOMY  HACIEIUI0O U  TPaJuLUsiM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii depeparuu, Npupoe U OKpyKarolen cpee.

JIngHOoCTHEBIE PE3YIbTATBl OCBOCHUSA yq€6HOFO npeamMeTa «buomorusy JOJDKHBI OTpaXXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIlMi, TMO3UTHUBHBIX BHYTPEHHHUX
yOeXKICHHUI, COOTBETCTBYIOUIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE pain3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU JACATCIIBHOCTH, B TOM YHCJIC B 4aCTHU:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHUTYIMOHHBIX IIpaB M O6$ISaHHOCTeI\/'I, YBa)XCHUEC 3aKOHaA H
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
peleHrnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMI0O TIO OTHOIIEHWIO K  SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHHE yYUThIBAaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLUATHHBIM
TIOJIOKCHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCJIENOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHUICKON IPXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEAMI0 M NaMATHUKaM [PUPOABL,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJI0TUY, TOHUMAaHK 3HAY€HUs1 OMOJIOTHH B IIO3HAHUN 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOSKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TOBEACHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHHUE AMOIIMOHAIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbl 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UYECKOMY H MICUXHUYECKOMY 3I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JTIOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
JIeATETbHOCTb;



UHTEpEC K PAa3IU4HbIM cepaM Mpo(hecCHOHAIBHOW NeATEIbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBII BEIOOp OyAyIIel Mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HU,

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

HOBBIIIEHUE YPOBHS 3KOJIOIMYECKOM KyJIbTYpbl: NPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MO’KHBIX ITOCIIEACTBUH JUUIsl OKpY XKaroIlel cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U MMy Te nX pelieHus;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IpaBUJI MOBEJCHHs B NPHUPOJIE, HAIPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NCHCTBUN, NMPUHOCALIMX BPEI OKpY’KAIOUIeW MPHPOIHOU cpene,
yYMEHHE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMBIX
JeMcTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
IIO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH 3KOJIOTMYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsL HAyKM M OOLIECTBEHHOW IPAKTUKM, OCHOBAaHHOIO Ha JMalore KyJjbTyp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MHpE;

COBEPILICHCTBOBAHUE S3HIKOBOW M YATATEIBCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOACHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMONOrMH Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOTO MBIIUICHHUS, CO3aHNHU LEIOCTHOTO MPEICTABICHHUS 00 OKpPYKaroleM
MHUpe KaK O IWHCTBE NPUPOABI, 4YelIOBeKa W OOmecTBa, B TO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOexkIEHHOCTh B 3HAUUMOCTH OMOJIOTUU JUIsl COBPEMEHHON LMBUIM3ALMU: 0OecredeHus
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIA M3 TII00ATBHBIX
HKOJIOTHYECKUX TPOoOIIeM U obecrieueHus epexo/ia K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
UCIOJIb30BaHUIO MPUPOAHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0Iei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (yHKIIMOHAIHLHOU
rPaMOTHOCTH O0yuarommxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

NOHMMaHHE CYIIHOCTH METOJIOB MO3HAHHWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIeT0 MHpa M TPOMCXOIIMNX B HEM W3MEHEHHWH, yMEHHWE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHs] Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOMIMXCS MAHHBIX C IIETBI0 ITONyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIIATH IMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEILHOCTh MHINBUAYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mnpeamera «buonorus» BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAlOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOUIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy METOJ0B MO3HAHMS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs,
SBJICHUE, IpPOILECC, CHCTeMa, HayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHue, HAOIIOJEHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEPCAJIbHbIC
yueOHble NIeiicTBUs (TI03HABaTelIbHBIC, KOMMYHHKATUBHBIE, PETYJISTHBHBIC), 00CCIICUNBAIONIIE
¢dopmupoBaHre (YHKIIMOHAIFHOW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJlbHble y4yeOHble NAEHCTBUS B I103HABAaTEIbHOH H
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHbIE pe3yJIbTaTbl OCBOEHMs NPOrpaMMbl CPEIHEro oO0IIero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMU /1ICHCTBUSAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOATENIFHO (hOpMYIMPOBaTh M AaKTyalH3HpOBaTh NpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHUHU 3HAaHUM NPUEMBI JIOIMYECKOIO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEeHHUs1), PacKpbIBaTh CMBICH OHMOJIOTHYECKUX
MOHATUH (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATD CBA3H C JPYTMMHU MOHATHAIMM);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCyXJIEHUs (MHAYKTHUBHBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBICHUSAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOILEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pELICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLIEHWBATH COOTBETCTBUE PE3YJIBTATOB LEJAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATH pabOTy B YCJIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIIEeM.

2) 6a30BbIe HCCIET0BATENBCKHE TeHCTBUS:



BJIa/IETh HABBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspelieHus: npoodsieM, CrOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOWCKY METOOB
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyalUsX, B TOM YHUCIE NPU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEN, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
runore’y e€ peuieHusl, HaXOIWTh apryMEeHThl MJsl JO0Ka3aTelbCTBa CBOMX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHWIN3UPOBATh IOJYYEHHBIE B XOJE pEUICHMs 3aJaud pe3yJbTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JICHCTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KU3HEEATENIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(MOpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M NPUMEHATh pPa3IMYHBIE METOAbI NpH IOHCKE U OTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

WCIIOJIH30BaTh HAYYHBINH S3bIK B KA4eCTBE CPEJCTBA NpH padboTe C OUOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3HMUECKue M MaTeMaTU4YecKHe 3HaKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMHU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINOJHEHUS TMIpe/ularaeMoil 3ajay, YYMThIBaTb MHTEPEChl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMAT4aTh KOH(QIMUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEHUCTBUS NPH pelLICHUH y4eOHOH 3a1aun;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4l€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
NeHcTBUS MO €€ JOCTH)KEHHUIO: COCTaBJISATh IJIaH JEHCTBUH, pacrpelensaTh poiau C Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejJlaraTb HOBBIE IMPOEKTHI, OLIEHWBATh WJEHM C MO3ULUU HOBHM3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMH A€l CTBUSIMU:

1) camoopranu3amus:

UCTIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHHA NpoOJIeM M WX pEUICHUS B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETIIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENIBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yuyeOHoro npenmera «buosorus» HayyHble 3HAHMS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHUM, BHJbI
JEeSTeIbHOCTH 1O IMOJyYCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTyallUsIX, a TaKKe€ B PpEAIbHBIX J>KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosjorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM O0yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUsI yueOHOro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OHOJOIMM B CHCTEME HAyYyHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHNE OMOJIOIMUECKUX TEPMUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHus3M, Mera0osmu3M (0OMEH BEIIECTB U NPEBpallleHHe JHEPruH), TOMEeoCcTa3
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKIys), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTMUYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEHTpajbHas JorMa MOJeKyJsapHoi Ouosorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 eHTpax MHOTOOOpa3us ¥ MPOUCXOKICHUS KyIbTypHbIX pactenuit H. U.
BaBuioBa), onpenenats rpaHUIIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM Hay4YHOTO MO3HAHUs B OMOJIOTMHU: HAOJIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3anus M MpOBEIEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIELyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJyYEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAY4YHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJIEISATh CYLUIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
NpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIBHOIO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHHE MPUMEHATh MOJTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBBbS OKPYXAlOIIUX JIofeH, COONI0AEeHUs HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Uil PallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
Ouonornyeckyro HHQPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOEeHHsS yueOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOCKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COICP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U IOHATHUI: BHI, TIOMYJISIIHS,
reHo(oH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHHE, OSKOJOTHYECKHe (DaKTOPbl, SKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEIyLIECHTHI, LIETIH MMUTaHUs, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3naratb Ouonorndeckue Teopun (dBomronmoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOIINUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/siiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHUWS B OMOJOTWHU: HAOIIOJCHUE W OIMCAHHE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIECHHE 3aBHCHUMOCTU MEXIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NONYYEHHBIX pEe3ylbTaTOB, HCIOJH30BAHHBIX HAYYHBIX MOHSTHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX O0BEKTOB: BHJIOB,
HOMYJIAUM, TNPOJYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTeOlEHO30B U HKOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOIo  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SYHEPTHH B IKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYIOBOPOTa BEIIECTB W OHMOT€OXMMHYECKHX ILIHMKIOB B
ouocdepe;

YMEHHE TMPHUMEHSTHh TMOJTY4YCHHBIC 3HAHUS U OOBSCHEHUS OMOJIOTHUYECKHX IMPOIECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIIMX JIOAEH, COOIMIOACHUS HOPM
IPaMOTHOTO TOBEJEHHUsI B OKpYXarolleil NpUpoaHOH cpeae, MOHMMaHUE HEOOXOAMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOTIONIL30BAHMYS,

YMEHHE pelIaTh 3JeMEHTapHbIC OMOJOTMYECKHE 3aJadd, COCTABIATH CXEMbI INEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

yMEHHE KPUTHYECKHM OIICHMBATH W WHTEPIPETUPOBATH UH(POPMAIMIO OUOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOLIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBICE M YCTHBIC COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(OPMALMIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrtposbnusie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpTaHU3aLUA 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KusznenesatenbHOCTh KIETKU 6 bubmmorexa LOK
https://m.edsoo.ru/7f41¢c292
PazMHOXeHME 1 MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnorexka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M U3MEHUUBOCTD 3 15 bubmmoteka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
Pesepriioe Bpent 1 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 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 DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnbie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIOLMOHHAS OUOIOT U 9 1 bubmmorexa [IOK
H https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMmbl ¥ OKpyrKarolas cpeaa 5 1 bubmmorexa [IOK
p Py ta cpea https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2 1
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BHIEE KOJIMYECTBO YACOB IT
OBbI1] O CTBO CO O 34 1 5

[NPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

N KouaunuecTBO yacon DJIeKTPOHHbIE BocnurareabHbIi
; Jlara uugpoBbIe KOMIIOHEHT
n/  Tema ypoka Koutposnbubie IIpakTuueckue 6
11 Bcero paGoThI paGoThI U3ydeHusl o0pa3oBaTejibHbIE
pecypchl
bubmuorexa [JOK
EHONOrI B https://m.edso00.ru/863
1 6122
cHeTEME HayX https://m.edso00.ru/863
e632a
MeToibl TO3HAHUS
JKUBOU ITPUPOJBI.
IIpaxTnueckas
abota Ne 1
2HCHOJ‘ILSOBaHI/Ie bubmmorexa LOK
P— 1 0.5 https://m.edso00.ru/863
6122
METO/IOB NP
W3Yy4YEHUHU
OMOJIOTHYECKUX
00BEKTOBY
f;::e‘;zqecme Bu6morexa [JOK
’ 1 https://m.eds00.ru/863
MPOLIECCHI U UX £6564
U3y4yeHue
XuUMUYIECKUU but6mmoreka [IOK
COCTaB KIJIETKH. 1 https://m.edso00.ru/863
Bonmau e674e



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

MHHCPAJIBbHBIC
COJIn

benku. Cocras u

bubnunoreka LIOK

5 crpoerie GeKo https://m.eds00.ru/863
e6b72
DepMeHThl —
OMOJIOTHYECKHUe
KaTaJIn3aTOPHI.
JlaboparopHas
pabota Ne 1 bubnuotexa [HOK
6 «Uzyuenne 0.5 https://m.eds00.ru/863
KaTaJIMTUYECKOM e6bh72
AKTUBHOCTH
(bepMeHTOB (Ha
pUMepe aMHIIa3bl
WJIU KaTajasbl)»
VINIeBOIEL. bubmorexa [JOK
7 T https://m.edso00.ru/863
6870
HyKtemHoBsIe bu6mmoteka [IOK
8 https://m.eds00.ru/863
KUCIoTEl. ATD
e6dsc
Hcropus n
bu6mmoreka [IOK
9 METORSE HSy e https://m.eds00.ru/863
KJIETKH.
£6e88
Kiterounas reopus
Knerka kak
10 LIEJIOCTHAS KUBas

CUCTEMA



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Crpoenue
SYKapHUOTUYECKOU
KJICTKU.
JlaGopaTopHas
pabota Ne 2
«3y4yenune
CTPOCHUS KIIETOK

bu6nmoreka [IOK
https://m.edso0.ru/863

11 AcTermit 0.5 e6ff0
P ’ https://m.eds00.ru/863
YKUBOTHBIX, TpUOOB
. e716c
u O6akTepuit moj
MHKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenaparax
U UX OIUCAHUE)
O6ner B - bubmorexa [JOK
12 CH BEIIeC https://m.eds00.ru/863
W MeTa00In3M
e766¢
DOTOCHHTES bubmmoteka [IOK
13 ’ https://m.eds00.ru/863
XeMOCHHTE3
e7c98
OHepreTHIecKui bubamorexa LHOK
14 p https://m.eds00.ru/863
oOmeH
ge/aae
JKU3HEeHHBIN UK
wersa. feneame BuGamorera LIOK
15 ' ’ 0.5 https://m.eds00.ru/863
JlaboparopHas
e7dc4
paborta Ne 3 -

«HaOmronenune



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

MHUTO32 B KJIETKaX
KOHYMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpoIpenaparax
»

Buocunres Oenka.

Peakiuis bubnunoreka LIOK
16 MATPIHOLO https://m.edso00.ru/863
er96e
CHUHTE3a
Tpancs — bu6mmoteka [IOK
17 https://m.edso00.ru/863
OnocuHTe3 OeIKa
er96e
Hexnerounsie bu6mmoreka [IOK
18 (OpMBI KHU3HU — https://m.eds00.ru/863
BUPYCHI €7540
bu6nuoreka [IOK
dopmbl https://m.eds00.ru/863
19 Pa3sMHOXKECHHUS e81h6
OpraHU3MOB https://m.eds00.ru/863
e83le
bu6nuorexa LIOK
20 Meiio3 https://m.edso0.ru/863
e7fda
OO6pazoBanue u
pa3BUTHE TIOJOBBIX BuGmorexa [OK
21 [ICTOR: 0.5 https://m.eds00.ru/863
Omo10TBOpPEHHE.
e81b6
JlaGopaTopHas

paborta Ne 4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

«3yyenune
CTPOEHMS MOJIOBBIX

KJICTOK Ha
TOTOBBIX
MHKpOIIpenaparax
»
NuauBunyansHOE bu6nuoreka [IOK
22 pasBUTHE https://m.edso00.ru/863
OpraHu3MOB 8436
Peteritka — bubnnorexka HOK
23 EZZJI'EZI[(:)TBGHHOCTI/I https://m.edso00.ru/863
e86f2
Y U3MEHUYHUBOCTH
3aKOHOMEPHOCTH
Hacjaeq0BaHusI bu6mmoreka [IOK
24 NPU3HAKOB. https://m.eds00.ru/863
Monorubpuanoe 8878
CKpEIIUBaHKe
Hurnbpumnoe
;I;iZIIiMBaHHe' bubanoreka [JOK
25 https://m.eds00.ru/863
HE3aBHUCHUMOTO ¢89a4
HaCJICI0BaHHS
MPU3HAKOB
CrermneHHoe
HaCJIEIOBAaHUE bu6mmoreka [IOK
26 NPU3HAKOB. 0.5 https://m.eds00.ru/863
JlaGopatopHas €8c60

pabora Ne 5



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

27

28

29

«3yyenune
PE3yIbTATOB
MOHOTHOPHIHOTO
U TUTHOPUHOTO
CKpCIIUBAHUS Y
Ipo30QuIIEl HA
TFOTOBBIX
MUKpOIIpenaparax
»

IIpomexxyTounas
arrecranus. Tect.

I'eneTuka momna.
Hacnenosanne
IIPU3HAKOB,
CIICTIJICHHBIX C
IIOJIOM

N3MeHUHnBOCTSE.
Henacnenctsenna
s U3MEHYUBOCTb.
JlaGopatopHas
pabota Ne 6.
N3yuenne
MOAU(UKAITTOHHO
W U3MEHYHUBOCTH,
IIOCTPOECHUE
BApUALIMOHHOTO
psina u
BapUALlMOHHOMN
KpUBON»

0.5

bubmuorexa [JOK
https://m.eds00.ru/863
£8c60

bu6mmoreka [IOK
https://m.edso0.ru/863
e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Hacnencrennast
W3MEHYUBOCTD.
JlaGopaTopHas
paborta Ne 7. bubmmorexa [JOK

30 «AHanu3 MyTanui 1 0.5 https://m.edso0.ru/863
y Ipo30oduiibl Ha e8efe
TOTOBBIX
MUKpOIIpenaparax
»
Concruia bubmuorexa [JOK

31 delOBeKA 1 https://m.eds00.ru/863

e8d78

Certexiumst Kak bubmuorexa [JOK

32 HayKa 1t mporiece 1 https://m.eds00.ru/863

9214

Metonp! u
JIOCTUKEHUS bubmorexa [JOK

33 CEIIEKITUU 1 https://m.eds00.ru/863
pacTeHul u €9214
JKUBOTHBIX
buorexnomorus bu6mmoreka [IOK

34 KaK OTpacib 1 https://m.eds00.ru/863
MIPOU3BOICTBA €9336

OBIIEE KOJIMYECTBO
YACOB IIO 34 4

[TPOT'PAMME



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

11 KJIACC

N KoaundecTBO 4acos DJIeKTPOHHbIE BocnuTaTteabHbIH
- Jlara uudpoBbie KOMIIOHEHT
n/ Tema ypoka Kontpoabubie IIpakTnueckue
Bcero HU3ydeHust o0pa3oBaTejibHbIE
I padoThI padoThI
pecypcsl
DBOJIIONUS U bu6nuoreka [IOK
1 METO/IBI €& 1 https://m.eds00.ru/863
U3yYCHUS ea20e
Hcropus pazsurus bubnmnorexka HOK
2 npeCcTaBIeHui 00 1 https://m.eds00.ru/863
3BOJIIOLUU 9570
bubnnoreka IIOK
3 MHUKpO3BOITIOIHS 1 https://m.eds00.ru/863
e9cle
ITonmynsauus kak
JJIeMEHTapHas
eIUHNLA BUIA U
jf; 6)1010:;1:.%;[ bubanoreka [JOK
4 patop 1 0.5 https://m.eds00.ru/863
pabota Ne 1
€99c6
«CpaBHeHME BUIOB
o
MOP(HOIOTHYECKOM
Y KPUTEPHIO»
giiﬁgiﬁe;zzm bubmorexa [JOK
5 P 1 https://m.eds00.ru/863
(baxTopbl)

9BOJJIIOIIMH

e9da4



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

bubnuoreka LIOK

6 i:gsCTBeHHBHI https://m.eds00.ru/863
p U ero hopmbl £9ed0
Pesynprarsl
IBOJTIOIIHH:
IpUCIOCOOIEHHOCT
b OPraHU3MOB U
;i%i;iii:;?me' bubmuorexa [JOK
7 0.5 https://m.eds00.ru/863
pabota Ne 2
e9fde
«Omnucanue
IIPUCTIOCOOTIEHHOCT
Y OpraHusma u eé
OTHOCHUTEIIEHOTO
XapakTepa»
Hamnpasnenus u bubnmnorexka HOK
8 yTH https://m.eds00.ru/863
MaKpOIBOJTFOITIHI e9cle
9 HeobpaTtumocts
SBOJTIOIIH
Hcropust )xu3HM Ha
10 3emiie U METOAbI €€
U3YYCHUS
['umoTessl bu6mmoreka [IOK
11 HPOUCXOXKIICHUS https://m.eds00.ru/863
JKA3HU Ha 3eMiie eabab
PasBuTne xu3nu Ha bu6mmoreka [IOK
12 3emiie 110 3paM | https://m.edso00.ru/863

neproIam

eabbe



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

OCHOBHBIE dTaNbl
9BOJIIOIAH

PacTUTEILHOTO U
JKUBOTHOT'O MHUpA.

[IpakTnueckas bubmuorexa [JOK
13 pabora Ne 1 0.5 https://m.eds00.ru/863
«M3y4enune ea8bc
HCKOITaeMBIX
OCTAaTKOB PACTEHUI
1 )KUBOTHBIX B
KOJIJICKITUSIX )
Cospemenras bu6mmoreka [IOK
14 cretema https://m.eds00.ru/863
OpPTaHHYECKOTO
ea48e
Mupa
DBOJIOHUS bu6mmoreka [IOK
15 YyesoBeKa https://m.eds00.ru/863
(anTpOTIOTEHE3) eac2c
JBrKy1me cuiibl bu6nuoreka [IOK
16 (paxTopsr) https://m.eds00.ru/863
aHTpOITOTeHE3a ead44
OcCHOBHBIC CTaaUHU
17 SBOJIIOIIUU
YelloBeKa
Yenoseueckue pacel BuGmorexa LIOK
18 1 NPHPOZIEIE https://m.eds00.ru/863
aJanTanuu
eaea?
YeJIoBeKa
19 Pe3epBHBII ypoK.



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

20

O0o061IeHuE 110
TeEME
«Bo3HukHoBEHNE U
pa3BUTHE )KM3HU Ha
3emie»

DKOoIOrus Kak
HayKa

21

22

Cpensl oOuTanus u
IKOJIOTHYECKUE
(baxTops

AOunoTndeckue
(hakTopHI.
JlabGopaTopHas
pabota Ne 3.
«Mopdonornuecku
€ 0COOEHHOCTH
pacTeHUM U3
pa3HBIX MECT
OoOUTaHU.
JlaGopatopHas
pabota Ne 4.
«BnusiHue cBeta Ha
POCT U pa3BUTHE
YEPEHKOB KOJICYyCay

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863
eafec

bubnuoreka [IOK
https://m.edso0.ru/863
eb10e

23

24

Bbuotnyeckue
dakTopbI

DKOJIOTUYECKHE
XapaKTEPUCTUKU

0.5

bu6nuorexa LIOK
https://m.edso00.ru/863
eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

MOMYJIALUHN.
[IpakTnueckas
pabota Ne 2
«IToncuét
IJIOTHOCTH
MONYJIALIMM pa3HbIX
BHUJIOB PACTEHUI

Coo0OmiecTBa bu6nuoreka [IOK
25 OpraHu3MOB — https://m.edso00.ru/863
OHOLIEHO3 eb46a
DKOJIOTHYECKHUE bubnuotexa [HOK
26 CHCTEMBI https://m.eds00.ru/863
(9KOCHCTEMBI) eb46a
97 [Ipomexyrounas
arrecranus. TecT.
OCHOBHBIE
MoKa3aTeln
e
28 MpaMU/IBI https://m.edso00.ru/863
y ' eb5fa
CsoiicTBa
9KOCHCTEM.
Cykueccust
29 [Ipuponuseie
9KOCHCTEMBI
30 AHTpPOIIOTEHHBIE
9KOCHCTEMBI
31 Buocdepa — bubmmoteka [JOK
riio0anbHast https://m.eds00.ru/863



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

JKOCHCTEMA 3eMIIU ebb5e
3aKOHOMEPHOCTH bubmmorexa [JOK
32 CYIIECTBOBAHHS 1 https://m.eds00.ru/863
ounochepsl ebd16
UYenoBe4yecTBO B
33 ouochepe 3emian !
CocymiecTBoBaHuE bubmuorexa [HOK
34 IPHUPOIBI U 1 https://m.edso00.ru/863
YeJI0BeYeCTBa ebale
OBILEE KOJIMYECTBO
YACOB I10 34 2.5

[NPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

1. buonorus. 10 kmacc/ benses K., pivmuna I'M. wu ap. / Ilox pen. bensera JI.K.,
Jemviuia I'.M.; Akironepraoe obmectBo «M3narensctBo «lIpocBerenney
2. bwuonorus, 11 xnace/ benses JI.K., boponun I1.M., Jemvimur I.'M. / ITox pen. bensiera

J.K., Aeimmuna I.M.; Akuunoneproe oomectBo «M3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

MGTOZII/ILIGCKI/IC 1mocoOus IJI YYUTCIIA; JUJAKTUUICCKUE MaTCpHaJIbl JJIs1 YPOKOB.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Poccuiickas 3J€KTpOHHAs IIKOJa

2. http://school-collection.edu.ru/).«Eaunast kosekuus Ludposix OOpa3oBaTenbHbIX
Pecypcos»

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

4. www.bio.1lseptember.ru — rasera «buomorus»

5. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHA

6. www.edios.ru — Dii0c — EHTp TUCTAaHIIMOHHOTO 00pa30BaHMSI

7. www.km.ru/education - yueOHbIe MaTepHuaibl U clioBapu Ha caiite « Kupwint u Medoauii»
8. http://video.edu-lib.net — yueOubie GpubmbI

9. I0Ty6






		2023-10-06T15:30:28+0700
	Агафонова Виктория Евгеньевна




