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INOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKM BBITYCKHHUKOB, TOJIOKEHUS 00
O0IMMX LEeISIX M MPUHIUIAX, XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crienupuke OUOJIOrHuH,
e 3HaYeHHWU B IO3HAHMM >KMBOH INPHUPOJBI M 00ECHEeUeHHM CYLIECTBOBaHMS 4YEJIOBEYECKOI'O
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHB OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no Ouosnoruu AaéT MpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOyyaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy,
onpezenser o00s43aTeNbHOE NPEAMETHOE COJIEpPKAaHUE, €ro CTPYKTYpPY, paclpelieleHue I10
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTEIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTENIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLINXCs.

B mporpamme 1O OHONOTMHM Tak)Ke YYUTHIBAIOTCS TPEOOBaHHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/y4eOHBIX JeHcTBUI 00yyaromuxcs 1mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIN30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHH OuWoJormw, Oiarojapss dYeMy B HEH MPOCMaTpHBAETCS
HaNpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTAaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupogHoii cpene. IlosToMy Hapsay C¢ M3ydeHHEM OOIIEOMOIIOTHYECKHX TEOPH, a TaKxke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B MOBCEHEBHOM JKU3HU Ul peILICHUs] IPUKIAIHBIX 337a4, B TOM YHCie: NPOPUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKA, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS KOJOTHUYECKH IEIeCO00pPa3HOTO MOBEAICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHalM3a BIMSHUSA XO3SHCTBEHHOHM JEATENBbHOCTH YEJNOBEKAa Ha COCTOSIHME MPHPOIHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJAHOM HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUCHHSI YCIOBUH JUIs pEIIeHUs
OJTHOW W3 aKTyaJbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAIoiaraet
dopmupoBaHHe y O0yYaroIUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpemHero oOmero o0Opa3oBaHUsS 3aHUMaeT BakHoe mecto. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydalOIIUXCS NPEICTABICHUH O HAaydyHOM KapTHHE MUDA,
pacupsieT 1 00001aeT 3HaHUS O )KUBOM MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLKHU, CO3MAaET YCIOBMS Ui TO3HAHUS 3aKOHOB KMBOW TNPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, YKOJIOTHUECKOTO MBIIIEHHs], IEHHOCTHOTO OTHOIIEHUS K )KUBOM NPUPOJE U YEIOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS HUMEET TaKXkKe JUIs pEIIeHUs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpelHEero oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne



Ounoaorun obOecnieunBaeT YCIIOBHS JUTSL dbopMupoBaHUS VMHTEJUIEKTyaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH(OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHble 1Moi0KeHHs O MIpeIHa3HAYeHUU Y4eOHOro
npenMera «buonorus» CcocTaBUIM OCHOBY Ul ONpEIENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KYJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsi (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestoie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU NesTeNbHOCTH. Oco00e MeCTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUHA OMOJIOTHIECKOTO 00pa30BaHusI.

CTpyKTypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepuaja B TporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSAX
J)KUBOW MPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIONMU. B COOTBETCTBUM € 3TUM B
CTPYKType yueOHoro mnpeamera «buonorusy BbIIEIEHBI CIEAYIOIINE COACpPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAY4YHOTO MO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus ydyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJaronMucs 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAJIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHI UCIIONB30BaTh STU 3HAHUS JJI TPAMOTHBIX JIEHCTBHUI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTCs peleHrueM CAeAYIOIMMX 3a/1a4u:

OCBOEHHE OOYYaIOIIUMHUCA CHCTEMbl 3HAaHUW O OUONOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIy>KallMX OCHOBON Il (OpMHUpPOBaHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApTHHE MHUpa, O METOAAaX HAYYHOIO ITO3HAHUS,
CTPOCHHHM, MHOTOO00OpPa3sUU M OCOOCHHOCTSIX HBBIX CHCTEM pPa3HOTO YPOBHSI OpraHU3aIlNH,
BBIIAIOIIUXCS OTKPBITUAX ¥ COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYArOMIMXCS IMMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO )KHBBIX CHCTEM PA3HOTO YPOBHS OpPTaHU3aIUH;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TpPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SIBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJIBI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJTYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHHe y OOYYArONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HE00X0IUMOCTH OepeKHOr0 OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAaHHE EHHOCTU OMOJOTHYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS JKOJOTHYECKOU
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OLEHKHU
NOCJEICTBUIA CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAaIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buosnorus», nzydaeMasi Ha 6a30BOM ypOBHE,
SBIISICTCS.  00sI3aTEIIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBeHHO-HAyUHBIC TPEMETHI».

st u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CrucTeMa OHMOJO0rHUYecKUX HayK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIIOIEHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHHE,
KJaccuukanus, MOJAEITMPOBAHNUE, CTATUCTHYECKAsE 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuis! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW MPUPOIBD.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiictBa OmocucTeM © WX pazHoOOpazue. YPOBHU OpraHM3alUU OHMOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALHOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKHi), OMOC(hepHBI.

JdemoHcTpaumnu:

Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKH KH3HU», «YPOBHH OpraHU3aIMd KHBON
MIPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XuMH4yecKue BJIEMEHTBHI: MAaKpOJ3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpabHbBIE BEIIEeCTBA.

OyHKIMK BOJABI W MHUHEpPAIbHBIX BemlecTB B KieTke. [lognepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoMcTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Butamuupl. Otmianuus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTallU3aTOPOB.

YrieBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buonorundeckue QyHKIUN
YIJIEBOJIOB.

Junuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOdHOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHA0B Kak
HMCTOYHUKOB YHEPIHH.



Hyxnennoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKIMN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — nmpuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUESHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, CHCTeMa CHHTE3a Oelka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
MPOKapUOTUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJIHMKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onpmku, muzocomsl. [lonyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IMiacTuibl. lIpoucxoxneHne MHUTOXOHAPUM U IUIACTH.
Bunel nnactun. HememOpanHble opraHou/Ibl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp Ki1eTku. CTpoeHue aapa: saepHas o0o0uKa, Kaprorsia3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHre XuMHUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmumel u cxembl: «[lepuomudeckas Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHre MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTtpoeHue syKkapuoTUIeCcKou
KJeTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTpOCHHE s/ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENApaThl PAaCTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

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

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHH, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS  (IJIACTUYECKUM OOMeH) U
JTUCCUMUIIALIUSA (HEPreTUYeCcKHii 0OMeH) — IBe CTOPOHBI €MHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUU MeTaboInM3Ma.

Tumber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas ¢a3bl ¢orocunTe3a. Peakuumu doTtocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTECHUI.



XeMocuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAYEeHHWE XEMOCHUHTE3a IS KU3HH Ha
3emue.

OHepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBAaHME SHEPTUU B KJIETKE. DTallbl sHeprerudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmopompHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUICSCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHTte3a. lenHernyeckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopManuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblid cuate3 PHK. Tpancusius — 6uocuHTe3 Oenka. Drtanbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
HBanoBckuit). OcCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIC BUpycaMu. Bupyc nMMyHoeduinTa yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpHIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00ICBaAHHIA.
JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumbel  muTaHus», «Metabomu3m»,  «MHUTOXOHAPUNY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JHK», «Crpoenue u
dbyHkumonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  konm», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K1 Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanus JJHK».

O6opynoBanue: moaenu-anmukanuu «Yapoenue JIHK u tpanckpunums», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, WM KU3HEHHBIM Uk kiuetku. MHTepdasa u murtos. Ilpouecchl,
nporekaromue B uHTepdasze. Permmmkanus — peakuust marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBI XPOMOCOMHbBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOXKEHHS U MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne wnetkn — muto3. Cramuum mwurtosa. [Iporecchl, MpOUCXONANME Ha Pa3HBIX
CTaAusAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

®opMBl  pa3MHOXKEHHsI OpraHM3MOB: Oecrosoe | T1ojoBoe. Buasl  Gecmomoro
Pa3MHOKEHUS: JICJICHUE Ha/JBOE, MOYKOBAHHWE OJTHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHMUE,
BETrE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE s
CEJICKLUU.

[TonoBO€ pa3MHOKEHHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismuye Ha craausx Mmenosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIc ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KMBOTHBIX. [loMOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30WI,
SUIEKIIETKa) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKICTOK U
cnepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NunuBuayanpHOe pa3Butue (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (IMOPHOTCHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Y MMO3BOHOYHBIX MKUBOTHBIX: JIPOOJICHHE, TacTpyJsALus,



opranoretes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PACTEHUSI: CTPOCHUE CEMEHHM, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHUil», «JlemeHne KieTku
OaxTtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBINH UK,
«Permukanus THK», «Mutos», «Meios», «lIpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O6opynoBaHue: MHKPOCKOI, MuUKpompenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Siueknerka muekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmInKanys «/lenenue knetkn», moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIpEnapaTax.

JlaGopatopnast pabota Ne 4. «/3ydyeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHeTuku. Ponb nuronorum u
IMOPHOJIOTHY B CTAHOBJICHWH T€HETHKH. BKiag poccuiickux u 3apyOeKHbBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToJbl TEeHETUKH (TUOPUIIOIOTUYECKUM, LUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCIIOIb3yeMas B
CXEMax CKpEIIUBAaHUN.

3aKOHOMEPHOCTH  HAacCJelOBaHUS  NPU3HAKOB, yCTaHOBJIEeHHble [. MeHaenem.
MonorubpuaHoe CKpemrBaHie. 3aKOH eIMHO-00pa3us rTuOpuI0B repBoro nokojaeHus. [Ipasumino
JOMMHHMPOBAaHMsI. 3aKOH pAacIIEIUICHHs Mpu3HakoB. ['mmnore3a yucroTel raMer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOIO  HAcJE€lIOBaHUS  IPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHUS ISl ONPE/IeIeHNs] TEHOTHUIIA OCOOH.

CueruilenHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns FeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAClIeACTBeHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonssiil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnenctBenHnas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTalnuii: TeHHblE, XpPOMOCOMHBIE, TeHOMHble. YacToTra u



NPUYHHBI MyTaluidi. MyTtareHHbie (GakTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBuinosa.

BuesinepHast Hacae1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETHKH YEJIOBEKa:
reHealorTnYecKuii, OJIM3HELOBbIM, IUTOrCHETUYECKUH, OMOXUMHUYECKHUM, MOJEKYJISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpPE/EICHUE TEHOTUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
FEHOTUIIMPOBaHUE, B TOM uucie ¢ nomouibto IIIIP-ananusa. HacnenctBenHsle 3a0osieBaHus
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOM MpPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBI 370pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHE U JICUYCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUeCKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeIOBeKa.

JdeMoHcTpanum:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemuBanuey», «LluTorormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmMoneicTBie alielIbHbIX T€HOBY, «['€eHeTHUYeCKne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJENOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © SKMBOTHBIX», «Bumael wu3MeHunBoctu», «MoaudukannoHHas
U3MeHYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTalMOHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: MoAeTU-aMIUIMKaIUUN «MoHOruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKpPAacKU Teja), repodapuit
«I"opox moCceBHOW».

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3yueHue Moau(pUKaIMOHHON W3MEHYMBOCTH, MOCTPOCHUE
BapHallMOHHOTO psiZia U BapUALlMOHHOW KPUBOI».

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

[TpaxTrueckas padota Ne 2. «CoctaBieHne U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CeleKIuu U noMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLeHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeJIEKIIMU. MaccoBBI U WHAMBUIYAIbHBIM OTOOPHI B CENEKLIUU
pacTteHui 1 >kUBOTHBIX. OLleHKa 3KcTepbepa. ban3kopoICcTBEHHOE CKpeIMBaHe — MHOPUIUHT.
Uucrtas nwHusa. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacrsennoe ckpemuBanue — ayrtopuauHr. OtnanéHHas ruOpuauzanus U e€ YCHeXH.
HcKycCTBEHHBIM MyTareHe3 U IOJIY4YEHUE MOJIMUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpacib MPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranuzmoB. Kinerounas unxeHepus. Knetounsie
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. I1BaHoB.

Tabmunpel u cxeMmbl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paborer akagemuka M. @. HWeanoBay, «[lomumnounus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

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

JlabopaTopHble U IpakTHYeCKue padoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHDKEHUS CEJIEKIMU PACTeHMHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBoonnoHHas OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHHUSI SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHsS U €&
MecTO B Orojoruu. BiusHue 3BOIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBoMONUHU. [laneoHTONIOrMYECKHE: TIOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJOIMYECKOHN JIETOMUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJCTBA U pa3inuus SMOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIE, PYIUMEHTapHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIOKyle CHUJbl  HBOJIOUMM BUAOB 1o JlapBuHy (M30BITOUHOE pa3MHOXKEHHE IMpH
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopust 3Bomonuu (CTI) u e€ ocHOBHBIE TOJTIOKEHUSI.

MuxkposBomtonus. [lonynsanusa kak eMHUIA BUAA U IBOJIIOLUN.

JBmwxyume cuibl ((hakTophl) BOJIONUN BUAOB B NpHpojae. MyTallMOHHBIM mpolecc U
KOMOHMHATHBHAsT W3MEHYUBOCTh. [lomymsiivoHHBIE BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpaIusl.

EcrectBennblif oTOOp — Hampapistomuid ¢aktop 3Bomonuu. PopMbl eCcTeCTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJitonuu. [IpumMeps mpucnocoOneHui
y OpraHu3MoB. ApoMop(03bl U UANO0-aAAITALUH.

Bun wu BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000Opa30OBaHUS:
reorpagpuuecKkoe, 3KOJIOrHUECKOE.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETUYECKas, JUBEPreHTHas, KOHBEpPreHTHas,
napaiensHas. HeoGpaTumMocTs 3BoONNH.

[IpoucxoxaeHue oT HEeCIEeHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DPopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBennbii  0TOOp», «MHOroOOpa3ue CcopToB pacteHuii»y, «MHOroodpasue mopoj
JKUBOTHBIX, «[Tonmynsauumy, «MyTanuoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Unnoanantanmumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «boprba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHbIMU TUIIAMH OKPAaCKH, HAOOp IUIOA0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTICHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00BEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOUeKOus «DOpPMBI COXPaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHHil», Mozaenp ammuukauusa «llepekpéct XxpomMocom», BiIaKHbIE Ipernaparbl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», MukKpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH TeJIa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEIJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KU3HU Ha 3emue.

JloHayuHbIe TIPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rHUmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 M MaHchepMus. XUMHYecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHMYECKHX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronn. HavanbpHbie sTansl Ouonorudeckoit spomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
3BOIIIOLNS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie mo dpam u nepuojam. Karapxeill. Apxeiickag u
nmpoTepo3oiickast dpel. [laneos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3o030iicKas dpa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickast 3pa 1 €€ nepuo/bl: NajaeoreHOBbIi, HEOT€HOBBIM, aHTPOIIOTEHOBBIH.

XapakTepucTUKa KIMMaTa M TIeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpakeHUe 3BOJOLNU. OCHOBHBIE CUCTEMATHUECKUE
TpyHIbl OPTaHU3MOB.

OBOJIOLMST  YEJIOBEKAa. AHTpPOINOJOTHsl Kak Hayka. Pa3BuThe mpencraBieHUd o
IIPOUCXOXKICHNUHN YesloBeKa. MeToibl M3yueHus: aHTpornorese3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akropsl) aHTpomorene3a. HacmencTBeHHass W3MEHYHMBOCTH U
ecTecTBEHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUH Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeElblil,
UYenoBek npsmoxondmuii, YenoBek Heanaepraibckuid, YenoBek pasymubiid. Haxoaku
HCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeOoHaHAas (eBpa3uiicKasi), HEerpo-
aBcTpajoujHas  (9KBaTOpUaIbHAsg), MOHToOJoUaHAs  (a3uaTcKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YEIOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTtBo uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmumer 1 cxembl: «Bo3nukHOBeHNe COTHEYHON CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kierka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeNoBeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTHYECKHX HAXOJ0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepebie
COBpPEMEHHBIE JII0IN», «UeloBeUecKre pachi.

Ob6opynoBanue: wmynsiku «lIpoucxoxxaeHue uenoBeka» (OIOCThI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTaiblla, KPOMaHbOHIIA), CICNKA WIA U300pakeHUs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TabumIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[TpakTuueckast padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3ielbl JKOJOTHMH. MeTOoapl HIKOJIOTHYECKUX
MCCJIEI0BaHMH. DKOJOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPUOpPraHU3MEHHasI.

Oxonorndeckue (akropel. Kmaccudukamus sKogorndeckux (PakToOpoB: aOMOTHUECKHE,
OMOTHYECKHUE U aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPHUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. broiornveckue puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, cCMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HAXJEOHWYECTBO). AMeEHcauM3M, HeHTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeld TOMYJISAIHH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauusd. JluHamumka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymbomsar, K. @. Pynwe, 3. ['ekkensb.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUU
uHy30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTEHHUI U3 PAa3HBIX MECT
oOUTaHU».

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

[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIUA PA3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa H IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CrTpykTypsl  OuoleHo3a:  BHIOBaf,
POCTpaHCTBEHHasI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cuctembl (9kocuctemsl). [lonsTne 00 3KocucTeMe UM OHOreoleHo3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCUCTEMbI: MPOJYLEHTbI, KOHCYMEHTBI, PpEAYLIEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM SKOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHbl: HPOAYKIMM, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysnus, pazsutue. CyKkueccus.

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

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCcTeMBl. buonoruueckoe u
XO035ICTBEHHOE 3HaU€HUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd dKocucTteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Xusoe BemectBo u ero (GyHkiuu. OcoGeHHOCTH OHOC(hepbl Kak TI00aJbHOW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OHMOr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIyiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emian. AHTpPONIOreHHbIe H3MeHeHHs B Ouocdepe. ['mobanbHble
HKOJIOTMYECKHE TTPOOIIEMBI.

CocymiecTBoBaHME NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHOO0Opa3usi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcaMH U MX
ucnosib3oBaHue. JlocTHKeHUsI OMOJIOTUU M 0XpaHa MPUPOIBL.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «llumessbie nenu», «buoneHos: coctaB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuraHus», «OKoJorMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IIHMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jseca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JEHCTBUS HA MPUPOIYY,
«BaxkHeiime MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BO», «llouBa — BakHeimias
cocTasisitonas ouocheps», «PakTopsl Aerpaganun nousy, «I[lapHukoBelii 3¢ dexT», «PakTopsl
PaIMOaKTUBHOTO 3arps3HeHus: Onochepsn», «O0mmas cTtpykrypa ouochepsn», «PacnpocTpanenue
X®u3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunnynsie OMOIICHO3BI», repbapmuii
«PactutenpHbie  cooOmecTBay, Kouiekuuu — «buoneHosy», «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMH pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpynIaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300paskeHNsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarKOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMUCs IPOrpaMM CpeHero o01ero o0pa3oBaHusl: JMYHOCTHBIM, METAIPEIMETHBIM U
MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS HpeaMera «buosiorus» BblIEICHBI
CIICAYIOIIME  COCTAaBIIAIOIINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTA M CaMOOINPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOT0 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJMYMe SKOJOTMYECKOTO IPaBOCO3HAHUSA, CIOCOOHOCTHU
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyaOCTHBIC pE3yiabTaTbl OCBOCHHUA IPCAMCETA «buonorusy JOCTUIalOTCA B C€JHUMHCTBEC
y‘Ie6HOﬁ M BOCIIUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAWLIMOHHBIMU pOCCI/IfICKI/IMH
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS,
CaMOBOCITMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHGI\/'I no3nguu JIMYHOCTH, IMaTpUOTU3MaA,
YBaXEHMSI K 3aKOHY M IIPABOMOPSIKY, YEJIOBEKY TPYyZAa U CTapLIEMY ITOKOJECHUIO, B3aMMHOIO
YBaXEHHS, OEpEe)KHOTO  OTHOIIEHHUS K  KyJAbTypHOMY  HACJIEOUI0O U TPaAHIHIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAIOLIEH cpele.

JImaaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buoorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlWW, TO3UTUBHBIX BHYTPEHHUX
yOeXACHUI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3dalliid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpa’aaHcKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYAroIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYHMOHHBIX IIpaB H 065133HHOCT6171, YBAXXCHHUEC 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH NIEATETHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
pelIeHrnr yuyeOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JCWCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COILIMAJIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W MCCIIEIOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUN CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

FOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM IPAXKIAHCKONW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIoCTIKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pa3BUTHE
OHMOJ0TUH, TOHUMAaHHS 3HAY€HUsl OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KeHMIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOT0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEeMEWHOMN KM3HU B COOTBETCTBUM C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl 3CTETUKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEMCTBUS KUBOM MPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U pealn3als 3J0pOBOro U 0e30macHoro o0pasa KU3HH (30pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
peryispHas ¢u3MYEcKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3MYECKOMY U MCUXHUYECKOMY 3JI0POBBIO;

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

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AJKOTOJIS,
HAapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMAIIbHON HAIIPABJIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATEeTbHOCTb;



MHTEpEC K pa3nuyHbIM cepam mpodeccrnoHalIbHON AesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BhIBaTh COOCTBEHHbIC KIU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrH4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOPETEHUE ONBITAa IUIAHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaIOIel CpeIbl;

OCO3HAHHE TTI00AIBHOTO XapaKTepa KOJOTMYECKUX MPoOIeM U IyTel UX PeLICHuUs;

CHOCOOHOCTH HMCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pElIeHUU MPoOJIEM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHNEM (COOII0IeHUE
MpaBWJI TOBEJECHUS B MPHUPOJE, HANpPaBICHHBIX Ha COXPAaHEHHWE DPABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
JNEHCTBUI U IPeIOTBpAILLATh UX;

HaJIUYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOM KYJbTYpbI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIHUAIBHON MpakTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOHN JEITeIbHOCTH KOJIOTUYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOW TPAKTUKM, OCHOBAaHHOIO Ha JUalore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEpUIECHCTBOBAHUE SA3bIKOBOI M UNTATENIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OMONOrMH Kak HayKH, OCO3HaHMS €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOI'O MBIIUICHHUS, CO3/JaHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY KaroleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO paBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 00eCIeueHUs
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PalliOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOW dYacTH (PYHKIIMOHAIBHOU
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB ITO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a M OOBACHEHHs SBJICHUHN
OKpYKAIoIIero MHUpa M MPOUCXOJAMIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAyuyHbIX ()AaKTOB M HMEIOIIMXCSA JAHHBIX C LEJIbI0 MOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIBb30BaTh OWOJIOTUYECKUE 3HAHUS ULl pEIIeHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAlIMSIX;



OCO3HAHHE IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHUS yuyeOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOIUXCA  MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00LIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOAOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHME, IpPOILeCcC, CHCTeMa, HAayuyHbId (DaKkT, NPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEPEHHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (1103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ecreunBatoOIIne
¢dopmupoBanre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CIOCOOHOCTh o0yyaromuxcs HCIOJIb30BaTh OCBOCHHbBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4yeOHbIe JEHCTBHS B IIO3HABATEILHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEIHEro ooOuero odpa3oBaHuUs
JIOJKHBI OTPakaTh:

Ogi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JCHCTBUSIMHU:

1) 6a3oBbI€E JJOrHUECKHE AeHCTBHUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJU3UpOBaTh MNpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh MpPHU OCBOCHUU 3HAaHUM NPUEMBI JIOIMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 000OIIEHUs), PacKpbIBaTh CMBICA OHOJIOIHYECKHUX
HNOHATUN (BBIIEIATh UX XapaKTEpHbIE IPU3HAKH, YCTAaHABINBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LEIN JEATENbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXKIEHUS (MHAYKTHUBHBIE, JEAyKTHUBHBIC, I10 aHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHUHA B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHaIM3a UMEIOIIMXCS MaTepHabHbIX
Y HeMaTepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJbTATOB ILIEJM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATE PadOTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJAEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCAET0BATEIbCKHE HeHCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEOBATENBCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHus: nmpoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0B I103HAHUS;

UCIIOJIb30BaTh PAa3JMYHbIE BHUBI JACSITEIBHOCTH [0 IMOJIyYEHUIO HOBOTO 3HAHUA, €ro
MHTEPIIPETAllNY, MPEoOpPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIIICHHS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBAaTh 3aj]ady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaXOAUTh AapryMEHThl IS JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJ]aBaTh MapaMeTphl U KPUTEPUH PEIICHUS;

QHAIM3UPOBATh TOJYYEHHBbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABIICHHBIN MOUCK MEPEeHOca CPEACTB U CIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(poOpMalMM (TEKCTe yueOHOro mocoOwus,
HAy4YHO-MOMYJISIPHOM JHUTeparype, OMOJOTHYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaThb HH(GOPMALMIO DPAIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GbopMynHMpoBaTh 3ampOChl M MPUMEHSATh pa3IMYHble METOJbl NpPH IOHMCKE U O0TOOpe
Ouosiornueckoi HHpopMaIuu, HeOOXOIUMOM JIJIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3IUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY TNPEACTABICHUS OHOJIOrMYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIh30BaTh HAyYHBIN S3BIK B KA4eCTBE CpENCTBa TpH padboTe C OHUOIOTHYECKOM
uHpopMaLell: TPUMEHATh XUMHUYECKHe, (PU3UYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIIOIb30BaTh W IMPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IETh HABbIKAMHU pACMO3HAaBaHUS U 3alIMThl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHne YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUAMU:

1) o01enue:

OCYIIECTBIISATh KOMMYHHKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUSI IIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULUHI APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHUH);



pacrio3HaBaTh HeBepOalbHBIE CPEJICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPBI;

BJIAJICTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS M B3aMMOJAEHCTBHSI, MOHUMATh HAMEPEHUs
JpYrux JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAas IeATeJbHOCTh:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPOoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEMCTBUH ¢ yuy€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIMHUPOBATH
JefcTBUs MO €€ JOCTMXKEHHUIO: COCTaBNIATh IUIaH JEMCTBUM, pacnpeneisaTh poJid € y4ETOM
MHEHUH y4aCTHUKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOI paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOI'0 yYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHWE B pA3JIUYHbIX CHUTYalusX,
MPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJs BBIABIEHUS NpoOJeM M HUX pelIeHUus B
KU3HEHHBIX M YU€OHBIX CUTYaIIHsIX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUH LIeIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILLIECTBIISTh IO3HABATENbHYIO JESATENIbHOCTb, BBIBIATH MPOOIEMBI,
CTaBUTh U (QOPMYIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIMPOKOH PYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBONH 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEISM;



BJIaJICTh HAaBBIKAMU I103HABATEIbHON PE(UIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIH30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPHU aHAJIM3€E PE3Y/IbTaTOB JESATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

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

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH JAPYroro YeJI0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHsle pe3ynbraThl ocBoeHUs: nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy) HaydHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOEHMIO, HMHTEpIPETAllMd U MpPeoOpa3sOBaHMUIO 3HAHUM, BUIbI
JeSITEAbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yNIbTaThl MPEICTABICHBI IO TOAAM 00 yUSHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MeCTe M POJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJlOBeKa Ul PeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/Ep’KaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranus3M, Meraboim3M (OOMEH BEHIECTB M MPEBpallleHHe JSHEPruH), TOMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMeHHue wu3jiaraTb OHOJOTMUYECKHEe TEeOopuu (KJIETOYHas, XPOMOCOMHAasi, MyTallMOHHas,
LEHTpajbHas J0rMa MOJeKyJIspHoW Ouosorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BapunoBa) u yuenus (0 LeHTpax MHOT000Opa3usi U MPOUCXOXKACHUS KYIbTYpHBIX pacTteHuilt H. U.
Baguiosa), onpenensTh rpaHUIBI X IPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJOrMU: HAOJIIOJCHHE M OIMCAHHE
KHUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3alusi U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIyEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJYyUYEHHBIX DPE3yJIbTAaTOB, MCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NPEBpaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOT0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIbHOIO pPa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHATh MOIy4YEHHbIE 3HAHUS U1 OOBSICHEHUs OMOJOIMYECKHX MPOLECCOB U
SIBJICHUM, ISl IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C LIETIbI0 00ecTIeYeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH U PallOHAIBLHOTO
[PUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHKE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpe/icKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

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

YMEHHE KPUTHYECKH OLIEHWBATh M HHTEPIPETHPOBATh HMH(MOPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpelaCcTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro MHGPOPMANHI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIOJIBb30BaTh
HNOHSTUMHBIN annapar OMOJIOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHWA O MECT€ M POJM OHOJOTMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKphIBaTh COIep)KaHue OMOJIOTHUECKUX TEPMUHOB U MOHATHI: BHUI, TIOMYJISIIHS,
reHo(oH, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) 3BOJIOLUH, IPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, OSKOJOTHYECKHE (PAKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLEHTHI, LIENH MUTaHUs, YIKOJIOTHUEecKas MupaMua, OMoreomneHos, ouochepa;

yYMEHHME Hu3araTh Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxojactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeseproBa, yueHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH HAay4yHOTO MMO3HAaHUS B OMOJIOTMU: HAOIIOJEHHWE M OMNHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUH, OpraHu3alus M MPOBEIEHHE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHHSI OMOJIOTHYECKIX O0BEKTOB: BUJIOB,
HOMYJSAUM, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJyYEeHHbIE 3HaHUA NIl 00BSCHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C IENIbI0 O0ecTieueHust
0€30MaCHOCTH CBOETO 370POBbS U 3/I0POBbSl OKPYKAIOLIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXKAIOWIEH NPUPOIHONW cpeae, MOHMMaHHE HEOOXOAMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
PUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIeMEHTapHble OHOJIOTMYECKHE 3a7ayd, COCTABJISATH CXEMbI INepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MMUTAHU);

yYMEHHE BBIIOJHSATH J1a0OpAaTOPHBIE M NPAKTHYeCKHe paboThl, COOMIOAATH MpaBHia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OLICHUBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NIOMYJSIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIHMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonormyeckyro HMH(GOPMALUIO M3 HECKOJbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
: broorit kak Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41¢292
bubmmoteka IIOK
4 HASHE/ICATEILHOCTE KICTRE 6 https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 | bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 3 15 bu6nmorexa LIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7t41c292
8 PesepBHOE Bpems 1 1 Bubmnorexa [OK
https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
No 11/ HanMeHoBaHMe pa3jeioB U TeM T T MO S—— (uudpossbie)
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
1 DBOJIOIIMOHHAST OMOJIOTHS 9 1 brbmmorexa [OK
https://m.edsoo.ru/7f41cc74
’ Bo3HuKHOBEHHE U pa3BUTHUE KU3HU Ha 9 0.5 bubnnorexa [JOK
3emuiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaroias cpeaa 5 1 brbmmorexa [OK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ SKOJIOTUUECKUE CUCTEMBI 9 E:i::?/?iifdz(]ig}; 7641 ecTA
5 PesepBHOE Bpems 2 1 Bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 | )5

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoanuyecTBO yacon DJIeKTPOHHbIE BocnurareabHbIii
; Hara uugposbie KOMIIOHEHT
n/ Tema ypoka Kontpoabubie IIpakrunyeckue
0 Bceero paGoTE: paGOTH: U3ydeHus o0pa3oBaTe/ibHbIE
pecypchl
Bbu6nunoreka LIOK
BHONOMIS B https://m.edsoo.ru/863
1 1 €6122
CHCTEME HayK https://m.edsoo.ru/863
e632a
MeTtonp! TO3HAHNS
JKUBOM TIPUPO/IBI.
[TpakTnueckas
padora Ne 1 bubnuoreka [{OK
2 «Henomssosaie 1 0.5 https://m.eds00.ru/863
pa3IMYHBIX 6122
METO/IOB IpHU
WU3yYCHUU
OMOJIOTMYECKHX
00BEKTOBY
buonornueckue Bubmiorexa LIOK
3 CHETEMEL, 1 https://m.edsoo.1u/863
MIPOIIECCHI U UX 6564
H3ydeHue
XuMUYeCcKUun bubnunorexa LIOK
4 COCTaB KJICTKH. 1 https://m.edsoo0.ru/863

Bona u

e674e




MHHEPAJIBHBIC
COJIn

benku. CoctaB u

bu6nmoreka [IOK

5 CTpoetiHe GeTKoB https://m.edsoo.ru/863
e6b72
DepMeHTBI —
OMOJIOTUYECKHUE
KaTaJln3aTopPhI.
JlaGopaTopHas
pabota Ne 1 bubnnorexa [JOK
6 «3yuenue 0.5 https://m.edsoo.ru/863
KaTaJIUTHYECKOMN e6b72
AKTHBHOCTH
¢dbepMeHTOB (Ha
IpUMEPE aMHJIA3hI
WJIU KaTajasbl)»
VIIeBOIbL. bu6mmoreka IIOK
7 Mumse: https://m.edsoo.ru/863
€6870
HyktentoBbie bubmuorexa [{OK
8 https://m.edsoo0.ru/863
KuciaoTel. ATD
ebd5c
Hcropus n
bubnunorexa LIOK
9 METONIEL H3yRet https://m.edsoo0.ru/863
KJICTKH.
Krnerounas Teopus coc88
Knerka xak
10 1IeJTOCTHAS KUBas

CcHuCTEMAa




Ctpoenue

3YKapUOTHUUYECKOMN
KJIETKH.
JlaGopatopHas
0 Ne 2
p ;I OTZ . bubnunoreka LIOK
:T ?;;:KMTOK https://m.edsoo.ru/863
11 aiTeHHﬁ 0.5 e6f0
p ’ https://m.edsoo.ru/863
JKUBOTHBIX, TPHOOB
u e716c
1 OaKTepuit Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax
1 UX OIHUCAHUE
bu6mmoreka IIOK
06
12 MCH BELIECTs https://m.edsoo.ru/863
I MeTaboIn3M
e766¢c
DOTOCHHT bubnuoreka [{OK
13 OTOCHIHTES. https://m.eds00.ru/863
XeMOCHHTE3
e7c98
O bubmuorexa [{OK
14 epretiree https://m.edsoo.ru/863
o0MeH
e/aae
JKn3HeHHBIN KT
:;:IEE f/[?:(zne bubmmorexa [JOK
15 ' ’ 0.5 https://m.edsoo.ru/863
JlaboparopHas
e7dc4
pabota Ne 3 —_—

«Habmronenue




MUTO3a B KJIETKax
KOHYMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpoIpenaparax
»

Buocuures Oenka.

Pearius bubnuoreka [IOK
16 MATpHYHOTO https://m.edsoo.ru/863
e796¢
CUHTE3a
Tpanciss — bubmuoreka [{OK
17 https://m.edsoo0.ru/863
OnocuHTe3 Oenka
e796¢
Hexnerounsle bu6nmorexa LIOK
18 (bOpMBI KU3HU — https://m.edsoo.ru/863
BUPYCHI €7540
bu6mmoreka IIOK
DopMbl https://m.edsoo.ru/863
19 Pa3MHOKEHUS e81b6
OpPraHU3MOB https://m.edsoo.ru/863
e83le
but6mmorekxa [IOK
20 Meiio3 https://m.edsoo0.ru/863
e7fda
O6pa3zoBanue u
Pa3BHUTHE TTOJIOBBIX BuGmorexa [IOK
pp  eTOK 0.5 https://m.edso0.ru/863
Omo10TBOpEHHE.
e81b6
Jlaboparopuas

pabora Ne 4




«3yuenue
CTPOEHUSI MOJOBBIX

KJIETOK Ha
TOTOBBIX
MUKpOTIpenaparax
»
WnauBuyansHoe Bu6moteka [JOK
22 pa3BuTHE https://m.edsoo.ru/863
OpraHU3MOB e8436
Penreria — bubmuoreka [IOK
23 HayKa o https://m.edsoo.ru/863
HACJIEACTBEHHOCTH
e86f2
¥ U3MCHYMBOCTHU
3aKOHOMEPHOCTH
Hacjaeq0BaHUsI bu6nmorexa LIOK
24 IIPU3HAKOB. https://m.edsoo.ru/863
MonorubpuaHoe e8878
CKpEIINBAHHE
Jurubpunxoe
;I;EESHBEIHHC' bubmmoreka [JOK
25 https://m.edsoo.ru/863
HE3aBUCHMOTO 8924
HaCJICIOBAHUS
MPU3HAKOB
CuernuieHHOE
HacJjeJI0OBaHUE bubnunorexa LIOK
26 MIPU3HAKOB. 0.5 https://m.edsoo.ru/863
JlaGopaTopHas e8c60

pabota Ne 5




«3yuenue
pe3yabTaToB
MOHOTHOPHUIHOTO
U TUTHOPUIHOTO
CKpEIIUBAHUS Y
Jpo30¢UIIbI HA
TOTOBBIX
MUKpOIpenaparax
»

27

[Ipomexyrounas
artecrauus. Tecr.

28

I'eneTnka momna.
HacnenoBanue
MIPU3HAKOB,
CIICIIJICHHBIX C
ITOJIOM

bubnunorexka LIOK
https://m.edsoo0.ru/863
e8c60

29

M3MeHYUBOCTb.
Henacnencrsenna
sl ©3MCHYUBOCTb.
JlaboparopHas
pabota Ne 6.
H3yuenne
MOIU(PUKAITHOHHO
W U3BMEHUYUBOCTH,
MOCTPOEHNE
BapUAIMOHHOTO
panau
BapHUAIMOHHON
KpHUBOW»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/863
e8efe




HacnencrBennas
U3MCHYMBOCTD.
JlaGopatopHas
pabora Ne 7. bubmmoreka [JOK

30 «AHanu3 MyTauui 1 0.5 https://m.edsoo.ru/863
y 1po30(huiibl HA e8efe
TFOTOBBIX
MHKpOIIpenaparax
»
Cememika bubnunoreka LIOK

31 qerToBCKa 1 https://m.edso0.ru/863

e8d78

S — bubnunorexka LIOK

32 HayKa 1 mporece 1 https://m.edsoo.ru/863

e9214

Metonn! u
JIOCTHKCHHS bubmuoreka [IOK

33 CeJIeKITNU 1 https://m.edsoo.ru/863
pacTeHuii u €9214
JKUBOTHBIX
buorexnonorus bubnunorexa LIOK

34 KaK OTpacib 1 https://m.edsoo.ru/863
MIPOM3BOJICTBA €9336

OBUIEE KOJIMYECTBO
YACOB IO 34 4

[NPOT'PAMME




11 KJIACC

N Koau4vecTBo yacoB DJIeKTPOHHbIE BocnurareabHblii
i Jlara uudposbie KOMIIOHEHT
n/ Tema ypoka Kontpoabubie IIpakTuueckue
Bcero U3y4eHust o0pa3oBaTte/ibHbIE
n padoThI padoThI
pecypchl
DBONIOLIHS U bubnnorexa [IOK
1 METO/IbI e& 1 https://m.edsoo.ru/863
W3y4YeHUs ea20e
Uctopus pazButus bubnnorexa [JOK
2 npeCcTaBIeHu 00 1 https://m.edsoo.ru/863
ABOJIIOITUHT €9570
bu6nmorexa LIOK
3 MukposBoIOLUS 1 https://m.edsoo.ru/863
e9cle
IMonmynsums kak
3JeMEHTapHas
eIMHUIIA BUJIA U
3113:62)}0:::.1{31;1 bubmmorexa [JOK
4 paTop 1 0.5 https://m.edsoo.ru/863
paborta Ne 1
€99c6
«CpaBHeHUE BUIOB
o
MOP(OTIOTHIECKOM
Y KPUTEPUIO»
gi:ﬁe}:’:{lize I:izm but6mmoreka [IOK
5 P 1 https:/m.eds00.ru/863
(hakTopsI)

SBOJIIOLIUA

€9da4




bu6nmmoreka [IOK

6 ffgzs:e;?&ipw https://m.edsoo.ru/863
€9ed0
Pe3ynbTaThl
SBOJIIOIUH
MIPUCTIOCOOICHHOCT
b OPraHU3MOB U
P BuGamorera LIOK
7 0.5 https://m.edsoo.ru/863
paborta Ne 2
e9fde
«Omnucanue
MPUCTIOCOOICHHOCT
1 OpraHu3ma u eé€
OTHOCHUTEIILHOTO
XapaxkTepa
Hanpasnenus u bubmuoreka [IOK
8 yTH https://m.edsoo.ru/863
MaKpO3BOJIIOLUU e9cle
9 Heob6patumoctsb
SBOJTIOIAH
Ucropus xu3Hu Ha
10 3eMJie 1 METOIBI €€
W3y4YeHUs
T'unoresnr bubnunorexa LIOK
11 MIPOUCXOKICHUS https://m.edsoo.ru/863
JKH3HH Ha 3eMIiie eadab
Pa3BuTHe XHU3HM Ha bubnunorexa LIOK
12 3emJie o 3paM U https://m.edsoo.ru/863

nepuogam

eabbe




OcHOBHBIE 3TaIlb
IBOJIIOLIUN

pacTUTEIBHOTO U
’KUBOTHOTO MHUpa.

[IpakTuueckas Bu6mumotexa [JOK
13 paborta Ne 1 0.5 https://m.edsoo.ru/863
«3yuenue ea8bc
HCKOIIaeMBIX
OCTaTKOB PacTCHUI
1 )KUBOTHBIX B
KOJUICKIIHSIX )
CospemenHas bubmuoreka [{OK
14 cnerema https://m.edso0.ru/863
OpPTaHUYECKOTO cadSe
MUpa
OBOJIIOLHS bubnunorexa LIOK
15 YyeroBeKa https://m.edsoo0.ru/863
(aHTpOIIOTEHE3) eac2c
JIBuoKyII1E CUIIBI bubmmnoreka [HOK
16 (paxTopsr) https://m.edsoo.ru/863
aHTPOIIOreHe3a ead44
OCHOBHBIE CTaAUHA
17 JIBOJTIONNH
geJoBeKa
:enj;(:::;;zie pacht bubmuorexa [JOK
18 https://m.edsoo.ru/863
aJanTanuu caea?
gyegoBeKa
19 PesepBHBIi ypOK.




0O0001enue Mo
TeMe
«Bo3HUKHOBEHME U
pa3BHUTHE KU3HU HA
3emue»

20

21

DKoI0rus Kak
HayKa

Cpenpl oOuTaHus u
DKOJOTHYECKHUE
(bakTopsI

bubmuoreka [{OK
https://m.edsoo.ru/863
eafec

22

23

Abuotnueckue
(baxTopsI.
JlaGopatopHas
pabota Ne 3.
«Mopdodonoruuecku
€ 0COOEHHOCTH
pacTeHui u3
pa3HBIX MECT
oOUTaHUY.
JlaboparopHas
pabota Ne 4.
«BnusHue cBeta Ha
POCT U pa3BUTHE
YEepPEeHKOB KoJIeyca»

buornueckue
(baxTops

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/863
ebl0e

but6mmorekxa [IOK
https://m.edsoo.ru/863
eb348

24

DKOJIOTHUECKHUE
XapaKTEePUCTUKH

0.5




MONYJISLIUH.
IIpakTrueckas
paborta Ne 2
«ITogcuér
MJIOTHOCTH
MONYJISILUNA pa3HbIX
BUJIOB PaCTEHUII»

Coo0iecTBa bubnnorexa [IOK
25 OpraHU3MOB — https://m.edsoo.ru/863
OHOIIEHO3 eb46a
DKOJOTUYECKHUE bubnuoreka [IOK
26 CHCTEMBI https://m.edsoo.ru/863
(9KOCHUCTEMBI) eb46a
7 IIpomexxyTouHas
arrecranus. TecrT.
OCHOBHBIE
MoKa3aTeln
e
28 https://m.edsoo0.ru/863
HI/IpE\l.'MI/I,E[BI. ebSfa
CaolicTBa
9KOCHCTEM.
Cyxkueccust
29 IIpuponusie
9KOCHCTEMBI
30 AHTpPONOTeHHbIE
9KOCHUCTEMBI
31 buochepa — bubnuoteka [JOK
rio0anpHas https://m.edsoo.ru/863




IKOCHCTEMA 3EeMITH ebb5e
3aKOHOMEPHOCTHU bubmmoreka [JOK
32 CYIIIECTBOBaHUS 1 https://m.edsoo.ru/863
ouocdepsl ebdl16
YenoBeuecTBo B
33 1
ounochepe 3emn
CocymiecTBoBaHuE bu6nmorexa LIOK
34 IPUPOJIbI U 1 https://m.edsoo.ru/863
YeJI0BEYECTBA ebale
OBILEE KOJIMYECTBO
YACOB I10 34 2.5

I[TPOTPAMME







YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.1., Aradonosa 1.b., 3axaposa E.T.,
OO011eCTBO ¢ OrpaHUYEHHOMN OTBETCTBEHHOCTHIO «/[[PODA»; AKIIMOHEpHOE 00IIIECTBO
«3narensctBO «lIpocBemenune»

* buonorus. O6mas 6uosnorus, 11 kmacc/ Cuornazos B.1., Aradonosa 1.b., 3axaposa E.T.,
OOI11eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[[PODA»; AKIIMOHEpHOE 00IIIECTBO

«M3parenbcTBO <<HpOCB€H_IeHI/Ie»

METOIUYECKHUE MATEPHAJIBI VIS YYUTEJIA

MeTtoanueckue ocoous I YIUTCI; JUIAKTUYCCKUE MAaTCpUalibl I YPOKOB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
1. Poccuiickast 37€KTpOHHAS IIKOJIa

2. http://school-collection.edu.ru/).«Eaunas komiexus Lupposeix O6pazoBaTenbHbIX
PecypcoB»

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

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

5. www.bio.nature.ru — Hay4YHbIE HOBOCTH OHMOJIOTHH

6. www.edios.ru — Di10C — IEHTP JUCTAHITMOHHOTO 00pa30BaHUS

7. www.km.ru/education - yueOHbIe MaTepHalbl U ciaoBapu Ha caiite «Kupumt u Medoauii»
8. http://video.edu-lib.net — yueOHbIe PHIBMBI

9. I0TYy6
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