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INOACHUTEJIBHAA 3ATINCKA

[lpu paszpaborke mnporpammbl 1o Ouonormu (10-11 kimaccel, ©0a30BBIi YPOBEHB)
TEOPETUYECKYI0 OCHOBY JJIsl ONpeAeNieHUs] MOIX0A0B K (OPMUPOBAHUIO COJIEPKaHUs y4eOHOTO
npenmera  «buosorus»  cocTaBWIM:  KOHUenTyanbHble nosoxeHus @OIOC COO o
B3alMOOOYCIIOBICHHOCTH LIEJIeH, CoAepkKaHUsl, pe3yIbTaTOB 00yYeHUs U TPeOOBaHUMN K YPOBHIO
MOJATOTOBKH BBITYCKHHUKOB, TOJIOKEHUS 00 OOIIMX LENAX W NPUHIMIAX, XapaKTEPHU3YIOIIHX
COBPEMEHHOE COCTOSIHME CUCTEMBI cpefHero odmiero oopasoBanus B Poccuiickoii denepanuu, a
TaKXKe TOJIOKEHUs O cnenuduke Ouojoruu, e€ 3HAUYCHUH B TO3HAHUM >KUBOH NPUPOABI H
o0OecreueHny CyIIeCTBOBAHUS YeloBeueckoro obmecta. CoriacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpeieIeHbl OCHOBHBIE (DYHKITUH MPOTPAMMBI TI0 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Omonoruu (10—11 kmaccel, 0a30BbI ypoBeHb) HAET MPEICTaBICHUE O
nensix, o0 obmei crparernn oOy4deHHs, BOCIIMTAHHS W Pa3BUTHS OOYYAIOUIMXCS CPEACTBAMHU
yuebHoro mpeamera «buonorusy», ompenenseT 00s3aTeNbHOE MPEIMETHOE COJEp:KaHUE, €ro
CTPYKTYpY, pacmpesieieHne MO pas3/ielaM M TeMaM, PEKOMEHIYEeMYIO IOCIIeI0BaTeIbHOCTh
M3YYeHUS Yy4yeOHOro marepuasa ¢ yd4é€ToM MEXMPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBS3EH,
JIOTHKH 00pa30BaTeIbHOTO MPOIECCa, BOSPACTHBIX 0COOEHHOCTEH 00yJarommXCsl.

B mnporpamme 1o OHONIOTMU TakKe€ YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpPEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaM OOydeHHs B (OPMHUPOBAHHUH
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON I€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00YYArOIIUXCS 110
OCBOEHUIO COJIEpP KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3YyYeHHHM Ouojoruu, Oyaromaps dYeMy B HEW NpocMaTpuBaeTCs
HANPaBIEHHOCTh HAa Pa3BUTHE 3HAHUMN, CBSI3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IloaTomMy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHUHU KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWI B TOBCETHEBHOM XKU3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKA, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YElIOBEKa Ha COCTOSHWE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCWJIEHHE BHUMaHMSA K NPUKIAJHOW HAINPaBICHHOCTH y4eOHOTrO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH JUIs pEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH amanTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (opMupoBaHUEe Yy OOYYalOIIMXCS TPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 00001IaeT 3HAHUS O )KUBOM MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

bonbmioe 3HadeHwe OWONOrHsT HMMEET TaKKe JJs pPEIIeHUS BOCMUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
Oouosoruun obecreunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTETHYECKON KYJIBTYPHI, CIIOCOOCTBYET
MHTETpaly OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYrHMX y4eOHBIX MpPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O MTpeJHa3HAUYCHUH YIeOHOTO



npenMera «buUoNOTHs» COCTaBUIM OCHOBY JUISS ONPEICNICHUS TMOAXOJOB K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC TSI (POPMUPOBAHMS OOIIECH KYIBTYpHI, ONMPEACISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel NpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP’KaHhs, KOTOpble CIyKaT OCHOBOM uid  (QOpMUPOBaHUS
NPEACTABICHUN O COBPEMEHHON €eCTECTBEHHOHAyYHOM KapTUHE MHpPAa W IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS Yy4yeOHOro Marepuasa B TporpaMmMe MO OHOJOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W 3BOJIOLMU. B COOTBETCTBMH C 3THM B
CTPYKType y4eOHOro mnpeamera «bHONOrHs» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIe TUHUM:
«buonorust kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka kak OMOJIOrHYecKas CUCTEMA,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 9TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MTPOOJICM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
obecreunBaeTcs peieHrueM CIeAYIOIMMX 3a/1ayu:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBUjaxX, CIYKalluX OCHOBOWU sl (OPMHPOBAHUS
MPEACTABICHUI O €CTeCTBEHHOHAYYHOM KapTUHE MHpa, O METOJaX HAayYHOro IO3HaHUS,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alIluH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y 0OyYaromUXcsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alIliu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOmeil KynbTyphl, (YHKIIMOHAIBHOH TPAMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHWH 3HAHUU M OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCMHUTAHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBL,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIFOACHUS STUYECKUX HOPM TPH MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKW3HM ISl OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH 1O OTHOIICHHUIO K OKpYXAlolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOMSIIMM B COCTaB MPEAMETHOH o00jacTu
«EcTtecTBeHHOHAYYHBIE PEIMETHI».

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YPOBHE CPEIHET0 OO0IIero oOpa3oBaHUsI OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucTemMa OMOJOTHYEeCKUX HayK.

MeToap!l o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOoIbl TTO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT Hu3ydeHus Ouonoruu. OTIHYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPO/IBIL.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIA, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
IPUPOIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpabHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelIEeCTB B KieTke. [logaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornueckue karaimu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunpl. OTinuus  QepMeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W TMOJNMCaxapuibl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodunbHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUMHAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/Ibl U3yUEHHSI KIETKH.



KrneTka kak nenoctHas xuBasi cuctema. OOmre Mpu3Hakyu KIETOK: 3aMKHYTasl HapyKHas
MeMmOpana, monekyinsl JIHK kak reneruueckuii anmnapar, cuctemMa cuHTe3a Oenka.

Tumbl KIETOK: JyKapHOTHUYECKass H mpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
MIPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['onabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpomcxoxaeHne MUTOXOHAPUNA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIO0B KIETKH. BritoueHusl.

SAnpo — perynsaTopHslil neHTp KieTku. CTpoeHue sjipa: saaepHas o00JI0uKa, Kapuoria3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BeUIECTB B KIIETKE.

JdemoHcTpaumMu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B  HEXHBOM  IPUPOIE»,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuner u cxembl: «[lepuomuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekyinsl AT®», «CtpoeHne 3ykapuoTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHHE pacTUTENbHON KiIeTku», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JJisi MPOBEACHUS HAOIIOIECHUH,
MU3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl)y.

JlaGopatopnast padota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneaTeJIbHOCTDH KJIETKH.

OOMeH BemiecTB, WIHM MeTa0omu3M. ACCUMWIISAIUS (MJIACTUYECKH OOMEH) U
JUCCUMUIIALINSA (PHEpreThYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH METa0O0Iu3Ma.

Tumnber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peakmuu ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KHU3HHU Ha 3emiie. BiausHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTEe3Upylolue OakTepuu. 3HaueHHE XEMOCHHTe3a I JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbIICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTallbl s3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE  JbIxaHue. OKHUCINUTENbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHresza. leHernueckas unpopmarms u JHK. Peanumzanus
reHeTH4YecKol mHpopManuu B KiIeTKe. | eHeTUUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPUIILIHS —



matpuunblii cuHTe3 PHK. Tpancnsamus — 6uocunres 6enka. Dtanbl Tpancasiuud. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMH. Bupyc nMMmyHoaedunnTa 4eaoBeka

(BUY) — Boszoymutens CIIM/la. OOpatHas TpaHCKpHUIIMSA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHU BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toptpetsr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmupr  u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkmonupoBanue reHa», «Cunre3 Oenka», «l'eHernueckuir  konm», «Bupyco»,
«bakrepnodarn», «Crtpoenne wu sku3HeHHbd 1wk Bupyca CIIMla, OGakrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIM 1ukn kinetku. MuTepdaza m mutos. Ilpoueccst,
npoTekaromue B uHTEpdaze. Permmukamms — peakuust marpuuHoro cunte3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomaruel. LluTonoruueckue OCHOBBI pPa3MHOXKEHUS U MHAWBHUYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

lenenne xnetrkn — muto3. Cramgum muto3a. [lpoiecchl, MpoUCXOIAIIMEe HAa pPa3HbIX
CTaauAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecroioe M mojoBoe. Buapl Oecrnonoro
Pa3MHOXKXEHHUS: JIeJIeHHE HaJIBOE€, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHMU3MOB, €0 3HAYEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu meio3a. [lporeccel, mpoucxosinie Ha cragusix meinos3a. [loBenenue
XpoMocoM B Meio3e. KpoccnHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30u,
AllleKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: ApOOJIEHUE, TacTpyJIsAius,
opranoretes. [ToctamOpronanbHoe pa3BuTHe. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pactennii. OHTOT€HE3 IBETKOBOIO PaCTEHUS: CTPOEHUE CEMEHH, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «J/IBOWHOE OTIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKU
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «KIIETOUHBIA LMK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameToreHes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).



O6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrepMaTo30UIbl MIICKOIMHTAIOIIETOY,
«Sineknerka miekonuraromero», «KapuokuHe3 B KJIETKax KOpelKa JyKa», MarHUTHas
MoJenb-anmnkanys «/lenenue kerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padora Ne 3. «HabmroqeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTUY B CTAHOBJICHUU I€HETHKU. BKIIa[ pOCCHICKUX U 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOIIOTUYECKUH, LHUTOTeHEeTHYECKU, MOJIEKYISIpHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE TTOHATHUS. | eHeTHuYecKass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBiIEeHHble [.  MeHngenem.
MounorubpuaHoe ckperuBanue. 3aKoH equHo00pa3us TuOpuI0B repBoro noxkoneHus. [Ipasuio
JTOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorel ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAaHUA. AHAIU3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS ISl ONIPEIETIEHUsI TEHOTUIIA OCOOU.

CuenneHHoe HaclnefoBaHue mpu3HakoB. PaGora T. Moprana no CcIemIeHHOMY
HacJIeJoOBaHMIO TeHoB. HapyieHnue cuenieHus reHoB B pe3ybTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. [ eHeTHUeCKne KapThl.

['eneruka nona. XpoMOCOMHOE OIpe/eseHHe 1oja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble oOpraHu3Mbl. HacnegoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHas. Poiib cpesbl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuanvonHast kpuBas. Hopma peaknuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, Wiy reHOTUNUYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u MoNOBOM mporecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
M3MEHYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIC. YacToTa U
NpPUYHHBI MyTanuidi. MyTtareHHbsie (akTophl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBumnosa.

BresinepHas HacneCTBEHHOCTh U N3MEHUYMBOCTb.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OHOXMMHUYECKUN, MOJICKYISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAelieHUEe TEeHOTUIA: TOJIHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUpPOBaHKUE, B ToM uucie ¢ nomompio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeNoBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHOW TMpeapacroiioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue © TeHepaTuBHbIE MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, NUATHOCTUKU, MPOPHUIAKTUKY H JICYCHHUS] TeHETUIECKHIX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUYCHWE MEIAUITMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUSHUU TeHETUIECKIX 3a00JIeBaHUH YeTIOBEKa.

JdemMoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodeen-
PecoBckwnii, H. Y. BaBuiios.



Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpumHoe ckpenuBanuey, «L{uTomornyeckue OCHOBBI JAUTHOPUIHOTO CKPEUIMBAHUSY,
«Meito3», «B3auMozeiicTBrue ajuIeNbHBIX T€HOBY, «I eHeTnYecKkne KapThbl paCTEHUM, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buuael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalroHHAS
U3MEHYUBOCTb.

Ob6opynoBanue: MoAenU-amUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHpOBaHHE», «/lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu Gopmbl KPBUTLEB U OKPACKH Tena), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3ynbTaToB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpeLIUMBaHUs Y APO30(HIIBI HA TOTOBBIX MUKPOIIpEenapaTaxy.

Jlaboparopuas pabota Ne 6. «M3ydyeHre MOAUPHUKATMOHHON U3MEHUYUBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas paborta Ne 2. «CocTaBineHue 1 aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKUnH U goMectukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTrooOpaszusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, IITAMM.

CoBpeMeHHbIE METObI CENeKIMU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacTeHuii u XUBOTHBIX. OlIeHKa dKcTephepa. BIN3KOpPOACTBEHHOE CKpEIIUBaHUe — MHOPUIMHT.
Uucrtass nunug. CkpeuuBaHue YHMCTBHIX JUHUN. ['ereposuc, wiu rubpuaHas cuJja.
Hepoacteennoe ckpemuBanue — ayropuauHr. OtnanéHHas ruOpuau3amuss U e€ yClexwu.
NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHS CEJEKUMH PACTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITambl CO3JaHH
pexombunantHot JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. KnetouHsbie
KyIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHME M JTHU4eckue mpobremsl. MO -
T€HETUYECKH MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JemoHncTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usl KyIbTYpPHBIX
pacteHui», «Ilopoapl TOMANTHUX XHUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemmuka M. . HWBanoBay, «[lomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTypel UM KJIOHHUpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pacteHuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTEHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypceusi «OCHOBHBIE METOJIbI U JIOCTHUKEHUSI CEJICKIMU PACTEHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, JTa0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».



11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuIKM BO3HMKHOBEHUS 3BOJIIOLIMOHHONW TEOPUU. ODBOJIIOLMOHHAS TEOpHUs U €€
MecTO B OMOJIOrHH. BiusiHrE 3BONIONIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CsugerenbcrBa »Bosouuu. [laneoHTonornyeckue: MOCIEIOBATENbHOCTh IOSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETOIMCH, TIepexoaHbie (GopMmbl. bruoreorpaduueckue: cxoacTBO
U paznuume GayH u Qop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IUyus dMOPUOHOB PA3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTMYHBIE, pPYAMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBukyiye Cuibl HBOMIONMHM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYECHHOCTH PECYpCOB, HeompeleNnéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckast Teopus Bostonnu (CTI) u e€ 0CHOBHBIE TTOJIOKEHUSI.

MukposBontonus. [lonynsuus Kak eIMHULIA BUIA U SBOJIIOLNH.

JBmwxynme cuibl ((hakTOphl) HBOJIONUM BUAOB B NMpHPOJE. MyTallMOHHBIA MPOLECC U
KOMOMHATUBHAs HW3MEHYUBOCTh. [lomynsimoHHbIE BOJHBI U Apedd reHoB. M3omauusa u
MUTpaLusl.

EctectBeHHbIl 0TOOp — HampaBistomuii gaxtop 3Bomtouud. POpMBI €CTECTBEHHOIO
otbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojtolun. [Ipumepsl npucnocoOneHnit
y opranuzmMoB. ApomMop¢03bl U HAMOAJANTALNH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BHA000Pa30BaHUS:
reorpaguyeckoe, 3K0JI0rHuecKoe.

MaxkposBomonus. @opMbl 3BOIOLMM: (puIeTHdecKas, AWBEPreHTHAs, KOHBEPIreHTHasd,
napasuienpHas. HeoOpaTuMoCTh 3BOMTIOIHH.

[IpoucxoxzaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCTpanum:

[Toptpersr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJblin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppOBI 3a  CyIIECTBOBAHHUEY,
«EctectBenHbii  0TOOp», «MHOrOOOpasue COpTOB pacTeHui», «MHOroobpasue Moposa
KUBOTHBIXY, «[Tomynsumy, «MyTanuoHHas U3MEHYHUBOCTbY, «Apomopdo3bI»,
«MUnnoanantanumny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsunay, «bopsba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bua000pazoBaHue», «IKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU THUIIAMH OKPAacKH, HAOOp MI0A0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3I'a TO3BOHOUHBIX).

buoreorpaguueckas kapra Mupa, Koyieknus «DopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTECHMI», MoJeib anrumkanusa «llepekpéct XxpoMocomy, BiIaXKHbIE IIpenaparhbl
«Pa3Butue Hacekomoroy», «Pa3BuTHe JATYIIKM», MukKporpenapar «/lpozoduna» (Hopma,
MyTal# (HOPMBI KPBIJILEB U OKPACKHU TETa).

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.



JlaGopatopnass pabotra Ne 2. «OnucaHue NPUCTOCOOJIEHHOCTH OpraHM3Ma Hu €
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KM3HU Ha 3emJie.

JloHayuyHble MpPEACTABICHUS O 3apOXKIACHUU KU3HU. HayuHble runoTe3bl BOSHUKHOBEHHS
KU3HU Ha 3emiie: a0MOreHe3 W TMaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIIEPUMEHTAJIBbHOE  IOATBEPKICHUE
XUMHUYECKOW 3BorOIMKU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pazgutne ku3HuM Ha 3emisie 1o Hpam W nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa U €€ NEpPHOIb: KEMOPHICKUN, OpPJOBUKCKHUH,
CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEIIOBOM.

Kaiino3zoiickas apa 1 €€ nmepuo/ibl: MajeoreHOBbI, HEOr€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M IeoJIoTMYecKuX IpoueccoB. OCHOBHBIE ATalbl HBOJIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
paciBeT U BHIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MUpa Kak oTpa)keHue 3BONOUUUA. OCHOBHBIE CUCTEMATHYECKUE
IpYIIbl OPraHU3MOB.

OBOJIIOIIMSL  4YeJIOBEKa. AHTpONOJOrus Kak Hayka. Pa3Butue mnpeacraBieHuil o
IIPOUCXOXKACHNUN YesloBeKa. MeToibl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHUE YEJIOBEKa.

JBuxymue cuibl  ((paxkTopel) aHTpomoreHesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYAUM Tpy/a, MBIIIJICHHUE,
peyb.

OcHOBHBIE CTaguU M BETBHU DBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YeIOBEK yMeEmbli,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymHbld. Haxonku
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpoCTpaHeHUsi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHs.

Yenoseueckue pacbl. OCHOBHbIE OOJIBLIME pachl: €BpoNeouaHas (eBpasuiickas), Herpo-
aBcTpajioujiHasi  (9KBaTOpUAIbHAsA), MOHIOJOMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
OPUCHOCOOJICHHOCTH TMPEACTAaBUTENEeH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapsuH.

Tabmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYECcKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTka», «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTEMa OpPraHu4eckoro Mupa», «CpaBHEHHE aHATOMHYECKHMX YEpPT CTPOEHUS
YyelloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJIOK
IIPEIKOB COBPEMEHHOIO 4YejoBeKa», «JlpeBHelmme moan», «/peBHue mroan», «llepBbie
COBpEMEHHBIE J0N», «UenoBeueckre pachl».

Ob6opynoBanue: Mymsiku  «lIporcxoxkaenue denoBeka» (OIOCTBI  aBCTPAIOMHUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN M300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIIEphl, pyOmia, ckpebiia), TeoXpoHOJIoruyeckas Tabiauia,
KoJuieKus «@OpMbI COXPaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHue ucKomaeMbIX OCTATKOB PACTCHHI M KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeAueCKUil My3eil).



Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

Okonorus Kak Hayka. 3ajadd M paslesbl  AKOJOTMH. MeToJbl 3KOJIOTMYECKUX
UCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHuMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYILHAs,  IIOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanus skonoruyeckux (akropoB: aOHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuortnueckue  (akTopbl:  CBET, TEMIIepaTypa, BIAKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOieHus OpraHu3MoB K JEHCTBHIO aONOTHYECKHX (haKTOPOB. bruoiornyeckme puTMel.

buornueckue  ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHe OUOTUYECKHX
B3aWMO/ICHCTBUH ISl CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH momyasiuud. OCHOBHBIE IIOKa3aTelad MOIMYJISALUU:
YHCJICHHOCTh, IUIOTHOCTh, POXKAAEMOCTh, CMEpPTHOCTb, TNPHUPOCT, Murpanus. JluHamuka
YHUCICHHOCTU MONYJISLMU U €€ PErysius.

JdemoHcTpaumMu:

[Toptpertsi: A. I'ymOonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuubt u cxemsl: kaprta «[Ipupoaasie 30HbI 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomynsanuu», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJISALUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopHnast pabota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUIM U3 PA3HBIX MECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIoTHOCTH MOMYISIIMNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01ecTBa U 3K0JI0THYeCKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nuiienas). Bunpi-nomunantsl. CBs3u B OHMOLIEHO3E.

Okonoruyeckne cuctembl (kocuctemsl). [loHsTHe 00 3KOCHCTEME U OHOreoleHo3e.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3Kocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: OHomacca,
OPOAYKIMS. DKOJOTMYECKHE NHpaMHIbl: HPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJiaLus, pazButue. CyKkieccus.

[TpupoaHble SKOCHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHUCTeMa XBOHHOTO MU
HIMPOKOJINCTBEHHOTO JIieca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOoskocucTeMsl. buonmornueckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrtop ycroitunBoctu skocucrteM. CoxpaHeHHe OMOIOTHYECKOTrO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHKIH. OcOOEHHOCTH OuOCdepbl Kak I00aTbHON 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTsl BemecTB W OHMOTCOXMMHUYECKHE ITUKIIBI AJIEeMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OuOChepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTPONOTEHHBIE W3MeHeHUs B onochepe. [ modabHbIe
HKOJIOTHYECKUE MPOOIIEMBI.



CocyecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOPa3HOOOpa3ns KaKk OCHOBA
ycroiunBoctu Onocepsl. OCHOBA PALMOHATIBHOIO YIPABICHUS IPUPOAHBIMU PECYpCaMM U MX
ucnonb3oBanue. JloCTKeHHst OMOJIOTHN M OXpaHa IPUPOIBI.

JdemoHcTpaumuu:

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

TabGmuupl u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuraHusy, «OKoJOrHMUecKas mnupamuaa», «buocdepa U YeTOBEK»,
«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOMHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BakHelInue MCTOYHMKHM 3arpsA3HEHHs BO3JyXa M TPYHTOBBIX Bom», «llouBa — BaxHeiumas
cocrasistronias ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHuKoBeIN AP herT», «DaKTOPHI
PaMOaKTUBHOIO 3arps3HeHus ouocdepnl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3ora B IpUpoIe».

O6opynoBaHue: MO/IEb-aNIIUKALUs «Tunuynsle OMOIICHO3BIY, repbapuii
«PacturenbHble  coobmiectBa»,  Koiulekuuu — «buonenos», «Bpenutenu — BaxkHEWIIMX
CEJIbCKOXO3SMUCTBEHHBIX KYJIbTYp», TIepOapuM ¥ KOJUIEKIIMM pPACTEHUHM U  KUBOTHBIX,
IIPUHAUIEKANIME K Pa3HBIM YKOJIOTMUECKHUM Ipynnam ogHoro suaa, Kpacnas kaura Poccuiickoi
®denepalnu, N300paKEHUSI OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA NMPOT'PAMMBI 110 BUOJIOT'NHU
HA BA30BOM YPOBHE CPEJHETI'O OBILIEI'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTPaMM CPeAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
PEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe€3yJbTaTOB OCBOCHMs MNpeaMera «buosiorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEICIEHUIO,
HAJIMYMEe MOTHBAUMU K OOyYeHUIO OHOJOTWH, IIeJICHANpPaBICHHOE pPAa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pPa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOy4aroUIMXxcs pPYKOBOJACTBOBAaThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYUIUMU  CUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HaJIMYUe SKOJIOTUYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosorus» AOCTUTAIOTCS B €IHHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IIPUHATBIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIMTaHUs M CaMOPA3BUTHs, PA3BUTHs BHYTPEHHEM IO3WLMM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUs K 3aKOHY U IIPABOIOPSANKY, YEJIOBEKY TPyAa M CTaplleMy IOKOJIEHHUIO, B3aHMHOI'O
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlWWd, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paclIMpeHue >KM3HEHHOIO OIBbITa W OIbITA ACATEIbHOCTH B IPOLECCE peaTU3allid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEILHON IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLMK  OOydalolmlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOT0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEsTEIbHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO MO3MIMIO 110 OTHOUIEHHWIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOUX JCHCTBUSAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX W HUCCIIENOBATEIbCKUX 3aJad, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS



c(hOPMUPOBAHHOCTH POCCHICKON IPaKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepen PonuHON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOli A3bIK U KyJBTYpY, IPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOIO Hapoja Poccuny;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
Ouoa0ruy, IOHMMaHMs 3Ha4€HUs1 OMOJIOTUHU B IO3HAHUM 3aKOHOB ITPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CITYXEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOT0 OBEJCHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIE PEICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJMUTENSM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOLICHWE K MHpY, BKIIIOYAsl 3CTETHKY OBbITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

S) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbl 340POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
peryiasipHas (u3MuecKas aKTUBHOCTH), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOT'O
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO O€3011aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HENPUATHS BPEAHBIX NpPUBbIUEK (YHOTpEOJIEHUs aJIKOTOoJId,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTbH K aKTUBHOM AESITEIbHOCTH TEXHOJIOTMUYECKON U COLIMAJIbHOM HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb U  CaMOCTOSTEIbHO  BBINOJHATH  TaKylo
JESATEIIBHOCTB;

UHTEpEC K pa3inyHbIM chepam mpodeccuoHanbHOM AeITeIbHOCTH, YMEHHE COBEpILATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpPa30BaHHIO HAa MPOTSHKEHUU BCeH
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3Hoe OTHOILIEHHE K MPUPOe KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIbTYphl: NPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CPebl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTMYECKUX MPo0IeM U IMyTel UX PelIeHHUs;



CHOCOOHOCTH HCIIOJIb30BaTh MPHOOpPETaeMble TIPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pELIEHUU MpoOsieM, CBA3aHHBIX C PalMOHAJIBHBIM MPUPOAOIOIb30BAHUEM (COOJIOCHHE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOLHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HQJIMYUE PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, IKOJOTHYECKOW KYJIbTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM M COLMAIbHOM IpakTUKE, T'OTOBHOCTHM K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW IpPAKTUKH, OCHOBAaHHOIO Ha JHAJIOre KYJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJILTYPHOM MHPE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHAJILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEeM
MHUpe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JJIsl COBPEMEHHOM IIMBHIM3ALMU: OOECTIeUeHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peuarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecrieueHus nepexoaa K yCTOMYMBOMY pa3BUTHIO, PAllMOHATIEHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJOTMYECKHX 3HAHWU B LIEJISAX MOBBIIMIEHUS 00Ien
KYJIBTYpbl, €CTECTBEHHO-HAy4HOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YHKIIMOHAJIbHOU
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMs SIBIECHUU
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJs pelieHus
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE IIEHHOCTH HAay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
MCCIIEOBATEILCKYIO ACSITENbHOCTh NHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHHM C >KM3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MetanpeameTHble pe3ynbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, IHEPTHS,
SBJIEHUE, TPOIECC, CHUCTeMa, HAay4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHue, HaOII0JEHUE, W3MEPEHHUE, HKCIEPUMEHT U JIPYTHX), YHUBEpPCAIbHbIC



yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJISITUBHBIC), 00eCIeunBaloIe
dbopMupoBaHre (QpYHKIIMOHAIBHON T'PaMOTHOCTH U COLMAJIbHOM KOMIETEHLUH O0YyYaroIiuxcs,
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrpaMMBbl CPEIHEro o0iero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMH N03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHITUN (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU MOHATUSMU );

ONpEeAeNATh LEIU JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHUTD PE3yJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHEHHS (AKTOB W SIBICHUH KHUBON
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCYKICHUS (MHIYKTHUBHBIEC, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MO/JICIbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poOja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabarbIBaTh IUIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOLIUXCSI MaTepUaTbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IEINISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeilCTBUS:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEOBATENbCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspernieHus: npodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOJIOB
pelleHus: MPaKTHYECKHX 3ajay, IPUMEHEHHUIO Pa3IMuHbIX METOJIOB IMO3HAHUS;

MCIIOJIb30BaTh Pa3jMYHbIE BBl ACSITEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, TPEoOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POEKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHON AESITEIBHOCTH M
JKU3HEHHBIX CUTYalLMSIX;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUIOTE3y €€ pelIeHMs, HaxOOuThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHWIN3UPOBATh IIOJYYEHHBIE B XOJE€ pELIEHHS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;



YMETh TEPEHOCHTh 3HAHWS B  [O3HABATEIBHYI0O H  MPAKTHUECKyI0 00JacTw
KU3ZHEJESATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTAaTh HOBBIC HJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]a4H, TOMYCKAIOIINE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

dopMynHupoBaTh 3ampoChl M MPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOH J1JIs BBITIOJIHEHUS YU4EOHbBIX 33/1a4;

PHOOpPETaTh OMBIT WCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTaBICHUS OHOIOTUYECKON
uH(popManuu (cxemsl, rpaduKy, qUarpaMmbl, TAOJIUIIbI, PUCYHKHU U IPYTOe);

UCTIONIb30BaTh HAYYHBIM S3bIK B KAauyeCTBE CPEACTBAa IMPH paboTe C OHOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M IMPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3alIUTHl WHpOpMANMU, HHOOPMAITHOHHON
0e30MacHOCTH TUYHOCTH.

ORi1ajieHHe YHHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBUSIMM:

1) oOuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax KM3HM, aKTHBHO y4acTBOBATh B JHAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYyXIaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIMPOCHI, BHICKA3bIBATH
CYXJIEHUS OTHOCHUTEJIEHO BBINIOJHEHUs TMIpeIyIaraeMoil 3aJadyd, YYUTBIBAaTH WHTEPECH U
COTJIACOBAHHOCTH MO3UIIUHN APYTUX YUACTHUKOB JHANIOTA WIIA JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIICHHs, NMOHWMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BIIQJIETh PA3NUYHBIMU COcO0aMU OOIIEHUS M B3aHMMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JIPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIONB30BAaHHEM SI3BIKOBBIX
CpPEICTB.

2) COBMECTHAsI 1eSITeJIbHOCThD:

MOHUMATh M UCHOJh30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYATbHONW pabOTHI IpU
peleHnn OMOI0rHYecKoi MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOECHCTBYSI IPU PEIICHUH YUeOHOM 3a/1auH;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO YiIeHa KOJUIEKTHBA,

NPUHUMATh TIeId COBMECTHOW JEATENbHOCTH, OpPTaHM30BHIBATH W KOOPIUHHPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTAaBNIATh IUIaH JEHCTBUHM, pacnpeAeisTh pOJd € y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

mpeyiaraTh HOBbIE MPOEKTHI, OIICHUBATH WACH C TMO3WUIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYHWICCTBJIATL TIMO3UTUBHOC CTPATCTUYCCKOC IOBCACHUC B PA3JIMYHBIX CUTyallUAdX,
IPOSIBIISATH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

OBJiajileHNe YHUBEPCAJIbLHBIMH PEryJIATHBHBIMYU IeiiCTBUSIMH:

1) camoopranu3amusi:

HUCII0JIBb30BAaTh 6I/IOJIOI‘I/I'-ICCKI/IC 3HAHUSA [JI1 BBISABICHUA HpO6JIeM U UX PpCHICHUA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BBI6I/IpaTB Ha OCHOBE OMOJIOTrMYECKUX 3HAHUK LECJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaX I10 OTHOLICHHIO K KUBOM MPHUPOJE, CBOEMY 30POBBIO U 3JI0POBBIO
OKPYKaroIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh [MO3HABATEILHYIO JESATEIBHOCTh, BBIBISATH HPOOICMBI,
CTaBUTh W (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIILHON JEATEIBHOCTH U
’KU3HCHHBIX CHTYaLUsIX;

CaMOCTOSTEIIHO COCTABJIATh IUIAH PELICHUS MPOOJIEMBbI C Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MTPEANIOYTCHNUH;

JaBaTb OUCHKY HOBBIM CUTYyaAllUAM;

pacIIMPsTh paMKU Y4eOHOro IpeiMeTa Ha OCHOBE JIMYHBIX [IPEANOYTCHUI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHU, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBIN 1 KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallHsIM, BHOCHUTb KOPPEKTHBBI B JCATCIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIA/ICTh HABBIKAMHU MMO3HABATENILHON peIeKCUH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHI
N MBICIIMTCIIBHBIX MMPOLECCOB, UX PC3YJIbLTATOB U OCHOBaHI/II\/'I, HUCITIOJIB30BAaTh HpI/IéMBI pe(i)J'ICKCI/II/I
TSl OLICHKH CHTYAIlUH, BHIOOpA BEPHOTO PEIICHHUS;

YMETb OLCHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

IPUHAMATh MOTHBBI U apI'YMEHTHI APYTUX MPH QHAIU3E PE3YIbTATOB JCSTEIbHOCTH;

3) npunsiTHE Ceds M APYIrUX:

HIPUHUMATH ce0sl, TOHUMasi CBOM HEJJOCTATKH M JIOCTOWHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

HpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MU C MO3HMIIUHU PYrOro YeIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[TpenmeTHbIe pe3ynabTaThl ocBoeHus: mporpammbel COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOECHHIO, HMHTEPHpPETAllMd U NpeoOpa3oBaHUI0 3HAHHM, BHJIbI
JEeSITeIBHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKKe€ B pEaJbHBIX >KU3HEHHBIX CHUTYyallMsIX, CBS3aHHbIX ¢ Ouojorueil. B
nporpaMMe IpeaAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI M0 roJjaM 00yUeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

Cc(OPMHPOBAHHOCTb 3HAHUM O MeCTe M pOJU OHOJOTHMM B CHCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PEIICHHS dKU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHITUMN: )KU3Hb, KIETKA,
opranusM, Merabonu3M (0OOMEH BEImIECTB M  IPEBpalleHHEe DHEPruu), TOMeocTa3’



(camoperynsnusi), YpOBHEBas  OpraHu3allMsl  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEIEHHUE
(penpoayKuusi), HaclIeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAs, XpPOMOCOMHAasi, MyTallMOHHas,
HEHTpaJbHAs JOTMa MOJIEKYJIsipHOM Owmosorun), 3akoHbel (I'. Mennens, T. Moprana, H. N.
Baguiosa) u yueHus (0 eHTpax MHOT000pa3us U MPOUCXOXKICHHUS KyIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTh rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAyYHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJACHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus ¢ MpOBEJCHHE OHOJIOTrHYEeCKOro
AKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3YJbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIJIEIATh CYLUIECTBEHHbBIEC NPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, Pa3MHOXKEHUS, UHAUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3J0POBbS OKPYXKAIOIIMX JIIOJEH, COOJIIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
MPUPOJOTNOIB30BAHMS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJauyd Ha MOHO- U JUTHOpUAHOE
CKpeIIMBaHKe, CLETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUISL TIpe/iCKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPAKTUUYECKUe paboThl, COONOAATh MpaBuia MpU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb M HHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElICTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIPHBIE MaTepUallbl), STUYECKHE ACMEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHMsI ydeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEPKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJISIINS,
reHO(OH], HBOJIOIMS, JABIKYIIME CHIbl ((aKTOpbl) SBOJIOLUH, MPUCIOCOOIECHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrM4eckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIENH MUTaH!s, SKoJornyeckas mupaMmuaa, ouoreoueHos, onocgepa;

yMEHHME Wu3araTh Ouonoruueckue Teopuu (dBomounoHHass Tteopust Y. JlapsuHna,
CHUHTETUYECKAsI TEOPHS SBOIIOLNHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsbiiieBoro cxoacrea K. M.
bapa, dyepenoBanus riaaBHBIX HampaBiieHH W mytei sBomtonu A. H. CeBeplioBa, yd4eHUsI O
6uocdepe B. U. BepHasickoro), onpenensTb rpaHHULbI UX TPUIMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BJIaJIeTh METOJaMH Hay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOJIOJACHHE U ONMHMCAHHE
KHUBBIX CHCTEM, TpPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO



OKCIEPUMEHTA, BBIIBM)KEHUE TMIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJIbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSTHMA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSIUH, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB, OHOTCOICHO30B U JKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JEHCTBHS SKOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB M MOTOKA YHEPIHU B 3KOCHUCTEMAaX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB U OMOr€OXMMMUYECKHUX LHKIOB B
ouocdepe;

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, /1151 IPUHATUS MPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbIO 00ecTieueHust
0€30MaCHOCTH CBOEr0 3/I0pOBbS U 3J0POBbSl OKPYKAIOIIUX JIOJEH, COOJIIOIEHUsS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui paloHaIbHOrO
MPUPOIONOIB30BAHUS;

YMEHME pellaTh 3JEMEHTAapHble OMOJOTMYECKHE 3aJauyd, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUU B dKOcHcTeMax (L[EeNH MUTaHuUsA);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHUE pabOThI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHUYECKH OIICHWBATh M WHTEPHPETHPOBATh HH(OpMALNIO OHOJOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOi HWH(OpMaIMK, HAY4YHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTPUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHBbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero KonrTpoabubie IIpakTuueckue f:g;g)f olBalegbnm e
padoThI padoThI pecypes
bu6nmoreka [IOK
1 buonorus Kax HayKa 2 0.5 https://m.edscl)lo.ru/7f41c292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
4 KuzuenesreabHOCTb KIETKU 6 1 Eﬁggf;;:i;ii?ﬁn f41c292
5 PazMHOXEHUE U MTHAMBUAYAIBHOE Pa3BUTHE 5 1 Bu6moteka [JOK
OpraHHM3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 8 15 bubnmorexa LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OHOTEXHOIOTHU https://m.edsoo.ru/7f41c292
8 O06o0011eHre U3yYEHHOTO MaTepraia 1 1 ]IWStPtIgSJ,]:I;I/(;rTfeI:jic])_E)(.)rISIY £41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 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
o HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/l OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneCRne 06pa30BATEIBHBIE
padoThbI padoThI pecypesi
1 DBOJOLMOHHAS OUOIOTHS 9 1 1 ﬁﬁf/??ﬁ.iﬁiﬁﬁ/? fA1cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6moreka [JOK
3emuite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 Opraum3MbL 1 OKpyXaromas cpesia > 1 https://m.edsoo.ru/7f4lcc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 O0001IeHrEe U3YYEHHOTO MaTepralia 2 1 E:IIS:'I;/(r)rTleeIijZ(]){)OrIJ/? fA1cc74
OBUIEE KOJIMYECTBO YACOB I10 34 3 o5

[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 IINTAHUPOBAHHUE

10 KITIACC
KoJunyecTBo 4yacoB JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema Ypoka Beero Ko]—[Tpo,m,]-[],[e HpaRanecxue OﬁpaSOBaTe.}Ibele
padoThI padoThI pecypcbl
bubmuoreka [JOK
1 Buosorus B cucreme HayK 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOW TPUPOJIBI.
2 [TpakTuueckast paborta Ne 1 1 05 bubnnoreka [JOK
«Mcnonp30BaHKe Pa3IUYHBIX METOIOB MPH ' https://m.edso0.ru/863e6122
M3Y4YEeHUU OMOJIOTHYECKHX O0BEKTOBY
3 buonoruueckue CUCTEMBI, MPOILIECCHI U UX 1 bubnnoreka [JOK
U3y4YCHUE https://m.edso0.ru/863e6564
4 XHUMHUYECKHM cocTaB KJIETKU. Boma u 1 bu6nmoreka [JOK
MHHEPAIbHBIC COJIN https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eIKoB 1 Eggi?/()r;.eeliﬁ)(.)rEIS 63e6h72
DepMeHTHl — OMOJIOTHYECKHE
o
6 syuonne xaramimmmeoot ammoor 1 05 ~ budmorerallOK
https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl UITH
KaTasas3bl)»
bubnmoreka [JOK
! YTAeBOzEL. JIMIHAEL . https://m.edS(I)lo.ru/863e6870
bu6mmorexa [IOK
8 Hyxnentosbie kucnorsl. AT® . https://m.edso0.ru/863e6d5c
9 Hcropust 1 METOIbI U3YUEHHUSI KIIETKU. 1 bubnnorexka [HOK
Knerounas Teopus https://m.edso0.ru/863e6e88
10 Knerka xak nemoctHas KuBas CUCTEMA 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CTpoeHue 3yKapuOTHYECKOM KIIETKHU.
JlaboparopHuas pabota Ne 2 «M3yueHue
CTPOEHUS KJIETOK PACTeHUH, )KUBOTHBIX,

bubmuoreka [JOK

11 HGOB 11 BAKTEDIH 01 MIKDOCKOOM Ha 0.5 https://m.edso00.ru/863e6ff0
P p A P https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTMpENaparax u ux
OIIMCaHHEY»
bubmuoreka [JOK
12 OO0OMeH BEIIECTB WIM META00IN3M https://m.edsoo.ru/863e766¢
bubmuorexa [JOK
13 PoTocHHTE3. XemocHHTes https://m.eds00.ru/863e7c98
. bu6mmoreka [IOK
14 Ouepreruieckuii 0bmen https://m.edso00.ru/863e7aae
Ku3HeHHBIN MK KISTKU. [{enenue
15 it moncmme smttomm o Kot Ko 05 bunorexa LIOK
A ' https://m.edso0.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocuntes 6enka. Peakuus MaTpuyHOTO bubnnoreka [JOK
cuHTe3a TpaHcusaus - OMOCHHTE3 OerKa https://m.eds00.ru/863e796e
17 et Chmone n sCIOTOTOC T bunorexa LIOK
’ p & https://m.eds00.ru/863e796e
KJIETKHU
bu6nmoreka [JOK
18 Hexknerounsie hopMbI )KH3HU — BUPYCHI https://m.eds0o.ru/863e7540
bu6mmorexa [IOK
19 @DopMbI pa3MHOXKEHHS OPIraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuotexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO0Gpa3oBaHre U Pa3BUTHE MOJIOBBIX KIIETOK.
21 OmonorBopenue. Jlaboparopnast pabota Ne 0.5 bubmorexa HOK

4 «3y4yeHne CTpOeHHS MOJOBBIX KJIETOK HA

https://m.edso0.ru/863e81hb6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

TOTOBBIX MHUKpPOIIpEIiapaTaxp

22 WuauBryaibHOE Pa3BUTHE OPTaHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJlIEeICTBEHHOCTH U bubmumoreka [IOK
U3MCHYMBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEIOBAHUS bu6mmoreka [IOK
NpU3HAKOB. MOHOTHOPHIHOE CKPELIMBaHKE https://m.eds00.ru/863e8878

o5 Jurubpuanoe cKpeuBanye. 3aKoH bubmumorexa [IOK
HE3aBUCHMOI'0 HACJIEOBAaHUS IIPHU3HAKOB https://m.eds00.ru/863e89a4
CueruieHHOE HacJeI0BaHUE TPU3HAKOB.

o | DaSopeepm oS e b5 Bibmoesa oK

https://m.eds00.ru/863e8c60
JUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI
Ha FOTOBBIX MUKPOIpEapaTax»

27 I'eneruka nona. HacnenoBanue npu3HaKkos, bubnnorexa [HOK
CILIEIJICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
N3menunBocTs. HenacnencrsenHas
M3MEHYHBOCTh. JIJabopaTopHas padota Ne 6.

8 N3yuenne MoupuKamOHHON 05 bubnuoreka [IOK
U3MEHYMBOCTH, TOCTPOCHHUE ' https://m.edso0.ru/863e8efe
BapUaILMOHHOTO Psi/ia U BApHALIMOHHOM
KpHBOW»

Hacnencrsennas n3MeHYHBOCTE.

29 JlaGopatopHas pabota Ne 7. «Ananu3 05 bubnuoreka [IOK
MyTanuil y qpo30(Guiibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOIpernaparax»

30 ['eneTrka yemoBeka bubmmorexa [IOK

https://m.edso0.ru/863e8d78
KonTtponbHast padora Ne2

31 «HacencTtBeHHOCTh M HI3MEHYHBOCTH
OpPTraHU3MOBY

32 Cenexuus Kak HayKa ¥ MpOLECC bubnuoreka [IOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

https://m.eds00.ru/863e9214
33 Meto/bl U JOCTUKEHUS CEJIEKIIUHA PAaCTCHUI 1 bu6mmoreka [IOK
1 5KMBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoIOTHs Kak 0Tpaciib MPOU3BOJICTBA 1 bubmorexa LIOK
https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 4

11 KJIACC
KounyecTBo 4yacoB JJleKTpOHHBbIE HU(PPOBHIE
Ne i/ Tema ypoka B Konrpoubusie Ilpakrnyeckune  00pa3oBaTe/IbHbIe
cero padoTbI padoTbI pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmorexa HOK
H A yi https://m.eds00.ru/863ea20e
9 Hcropus pa3BUTHS IPEICTaBICHUN 00 1 bubnnorexa [JOK
3BOJIIOLIMU https://m.edso0.ru/863e9570
bu6nmoreka [JOK
3 Mkpoosomows . https://m.edso0.ru/863e9cle
[Momynsaust Kak dJIeMEHTapHas eTHHUIA
4 BUJa U 3BoronMU. JlaboparopHas pabota 1 05 bubnuoreka [IOK
Ne 1 «CpaBHeHuUe BUIOB 110 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBuokymiye cuibl (37eMeHTapHble (PakTophl) 1 bubnnorexka [JOK
IBOJIOLIUU https://m.edsoo.ru/863e9da4
. bubnmoreka [JOK
6 EcrecTBeHHBII 0TOODP M €r0 GOPMBI 1 https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCIIOCOOTIEHHOCTh OPIaHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas padota 1 0.5 bubmorexa [IOK

Ne 2 «Onucanue npucrnocoOIeHHOCTH
OpraHusMa U €€ OTHOCUTEIbHOIO

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
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XapakTepa»

HaHpaBJ’IeHI/IH U IIYTH MAaKPOI3BOJIIOLUH.

bu6mmoreka [IOK

8 HeoOpaTUMOCTh 3BOJTIOIUH. https://m.edsoo.ru/863e9cle
9 KonrtponsHas padora Nel mo teme
"DBororimoHHasn ouoorus”
10 Uctopust xu3Hu Ha 3emiie U1 METOJIbI €€
U3Y4YEHHUS
11 I'unoTe3bl NPOUCXOKIAEHUS )KU3HU Ha bubmumorexa [IOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U bubnnorexa [JOK
[EpUOIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA. Eubimorexa [IOK
S| Mmool e | e 5 hpsiimeisoonuesan
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubnmnorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIOTreHe3) BH6H_HOTCKa LIOK
https://m.edsoo.ru/863eac2c
16 JBrxyuye cuibl ((pakTopsl) bubnuoreka [IOK
aHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa U 3BOJIOLNHU YEJIOBEKA
UYenoseyeckue pacsl U IPUPOIHBIE bubnmnoreka [JOK
18 )
aJanTaIy YeIoBeKa https://m.edso0.ru/863eaea?
KonTponbHas pabora no teme
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emiie»
20 DKOJIOTHS KaKk HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bubnuotexa [JOK

baxTopsl

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



https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

AbuoTtndeckue daxktopsl. JJabopaTtopHast
pabota Ne 3. «Mopddonoruueckue

29 0COOEHHOCTH PAaCTCHHUM U3 Pa3HBIX MECT 1 05 bubmuorexa [JOK
obutanus». Jlaboparopuas padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»
bubmumorexa [IOK
23 buorureckue paxroper . https://m.edS(I)lo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssiun. [Tpaktuyeckas padora Ne 2 1 05
«[TomcuéT IIOTHOCTH TOMYJISIIIMIA Pa3HBIX
BUIOB PACTEHUI»
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 ﬁggi?ﬁ;.ee%asggﬁls 63eb46a
26 DKOJIOTUYECKHE CHCTEMBI (9KOCHCTEMBI) 1 ﬁgg;?lﬁziiﬂljm 63eb46a
21 Ovoronmeccxne mupavmaun, Caoiorsa ) ubmiorera LIOK
https://m.edso0.ru/863eb5fa
skocucteM. Cykneccus
28 IIprpoaHbIE SKOCUCTEMBI 1
29 AHTPOIIOr€HHBIE YKOCUCTEMBI 1
30 buocdepa — rimobanbHas 3KocucTeMa 1 bubnuoreka [IOK
3emim https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoteka [JOK
o6uocdepsl https://m.edsoo.ru/863ebd16
32 YenmoredecTBO B Onocdepe 3emin 1
33 KonTponbnas pabora no teme 1 bubnnoreka [HOK
«Co00111ecTBa ¥ 9KOJIOTUIECKHE CUCTEMBI» https://m.edsoo.ru/863ebale
34 CocyiecTBOBaHUE IPUPOJIBI U 1
9eJI0BeYeCTBa
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
MPOBEPsAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

ChopMupoBaHHOCTh 3HaHUI O MECTE M POJIM OUOJIOTUU B CHCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOH KapTUHBI MUpPa U HAYYHOTO MUPOBO33PEHHUS; O BKJIAJAE POCCUHCKUX
U 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH; (DYHKIIMOHAIEHOU
I'paMOTHOCTH YeJIOBeKa JUIsl pellIeHHs] dKU3HEHHBIX 3314

YMeHne pacKpbiBaTh COJEPKaHHE OMOJIOTMYECKHUX TEPMUHOB M TOHSTHM:
JKU3Hb, KIIETKA, OpraHu3M; MeTrabonu3M (0OMeH BeHIeCTB U IpeBpalleHUE
SHEPTrUM), TOMEOCTa3 (CaMOpPEryslus), ypOBHEBas OpraHU3alMs >KHUBBIX
CHUCTEM,  CaMOBOCIIpPOW3BEACHHE  (PEHmpoOAYKLHMs),  HACIEJACTBEHHOCTD,
W3MEHYUBOCTH, POCT M Pa3BUTHE

YMeHue wu3naratb OMOJIOTMYECKHE TEOpUu (KJIETOYHAs, XPOMOCOMHas,
MyTaunoHHasi), 3akoHbl (I'. Mennens, T. Moprana, H.W. BaBunoBa) u yuenus
(0 meHTpax MHOrooOpas3usi M MPOUCXOXKICHHUS KyJIbTypHbIX pactenuit H.U.
BasuiioBa), onpeensTh rpaHUIbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM

YMmenue BJIAZICTb METOJaMH HAYYHOTO ITO3HAHUS B OMoIoruM (Ha6J’IIOI[eHI/Ie u
OIMMCAHUEC KUBBIX CUCTEM, ITPOLCCCOB U ﬂBHGHHfI; opraHusanusa 1 NpoOBCACHUC
OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUIKCHUC THUIIOTC3bl; BBIABJICHUC
3aBUCUMOCTH MCKAY UCCICAYCMBIMU BEJIMUYNHAMU, 00BsACHECHHE MMOJIYYCHHBIX
PE3YyJIbTAaTOB, HCIIOJb30BAHHBIX HAYYHbBIX HOHHTHﬁ, TeOpI/Iﬁ N 3aKOHOB,
YMCHUEC ACJIaTh BHIBOJAbI HA OCHOBAHWH IOJTYUCHHBIX pGSYHI)TaTOB)

YMeHue BBbIJIENATh CYLIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U
9YKapuoT, OJHOKJICTOYHBIX W MHOI'OKJICTOYHBLIX OPraHU3MOB, 0COOEHHOCTH
IpolleccOB OOMEHa BEUIECTB U  MpEBpAllleHUus HSHEPruMHu B KIETKE,
¢doToCHHTE3a, MIACTHYECKOTO M JHEPreTHYECKOro OOMEHa, XEeMOCHHTE3a,
MHUTO3a, Mei03a, OIUIONOTBOPEHUS, PAa3MHOXKEHUS, HWHIUBUAYAIBHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3)

YMeHue MpUMEHATh MONTy4YeHHbIE 3HAHUS IS O0bSACHEHHs OMOIOTHYECKUX
IPOLIECCOB W SIBIICHWUW, JUIA IPUHATUS  NPAKTUYECKUX  pELICHUU
B IIOBCEJIHEBHOM JKM3HM B LENAX obOecreyeHuss Oe30HMacHOCTH CBOETO
3JI0POBbsSI U 3[J0POBbs OKPYKAIOLIMX JIIOJIeH, COONMI0AEHUST HOPM IPaMOTHOTO
MOBEJICHUS B OKPY)KalolLlel MpUPOAHOI cpese; NOHUMaHUe HEOOXOIUMOCTH
MCIOJIb30BaHUs JOCTHKEHUI COBPEMEHHOW OMOJIOTUU M OMOTEXHOJOTUH IS
palMOHAIBHOI'O IPUPOJOIOJIB30BAHNUS

YMeHne pemarb 3JIeMEHTapHbIe T€HETUYECKHUE 3aJadyd Ha MOHO- U JIUTHO-
PUIHOE CKpEIMBaHWE, CLEIJIEHHOE HAacleI0BaHUE; COCTaBJISATh CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS JJIs IPEICKa3aHUs HACJIeIOBaHMsI TIPU3HAKOB
y OpraHnu3MOB

YMeHHe BBINONHATE J1a00OpPaTOpHBIE U MPAKTUYECKUE pPadOThI, COONIONATH
rpaBujIa Ipu padboTe ¢ y9eOHBIM | JIA0OPATOPHBIM 000PYIOBAHHEM

YMeHHe KpUTHYECKH OLEHUBAThb M MHTEPIPETHPOBATH  HH(OPMAIIHIO
OMOJIOTMYECKOT0 COJEP’KaHMsl, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUSA M3




Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

pa3nuuHbiX HcTouHUKOB (CMMU, Hay4yHO-IIOMYJSIpHBIE MaTepUalbl); 3TH-
YEeCKHE AacCMeKThl COBPEMEHHBIX HCCIEIOBaHUA B OHOJIOIMH, MEIULUHE,
OMOTEXHOJIOTHH

10

VMeHHe co31aBaTh COOCTBEHHBIC NHUCHMEHHBIC W YCTHBIE COOOINCHHS,
0000mass OMONOTUYECKYI0 HMH(POPMAIMIO W3 HECKOJIbKUX HWCTOYHHKOB,
I'PAMOTHO MCII0JIb30BATh MOHIATHITHBIN anmnapaTt OHOJIOTHH

11 KUIIACC

Kon
NMpoBepPsiEMOro
pe3yabTara

IIpoBepsiemble nMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus

CdopMupoBaHHOCTH 3HAHUH O MECTE M POJU OMOJOTHMH B CHCTEME HAy4IHOTO
3HAHUSA €CTECTBEHHBIX HAyK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpPa U HAYYHOTO MHPOBO33PEHUS; O BKJIaJ€ POCCUNUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BuTHEe OUoNOruu; QyHKIMOHATBEHOU Ipa-
MOTHOCTH Y€JIOBEKA JUIsl pEIICHUS KU3HCHHBIX 3a]1a4

YMeHue packpbIBaTh coJepkKaHUe OMOJOTMUECKUX TEPMUHOB M MOHATHI: BUT,
MOMYJSIMSL, TeHO(OH/, 3BOJIOLMUS, JBWXKYIIUE CHUIIBI ((PaKTOPHI) IBOJIIOLMH,
IPUCIOCOOJIEHHOCTh  OPraHM3MOB,  BHJ000pa3oBaHME,  HKOJOTHYECKUE
(baKTOpHl, IKOCUCTEMA, TIPOTYIIEHTHI, KOHCYMEHTBI, PEIYIIEHTHI, IeTTH TTUTAaHUS,
HKOJIOTHYECKasl MUpamMuJia, OMOreoeHos3, buocdepa

YMeHue wu3naraTh OWONOTHYECKHE TeopuH (IBOMIOLMOHHAs Teopus Y.
I[apBI/IHa, CUHTCTHUYCCKAA TCOPHA 3BOJ'IIOIII/II/I), 3aKOHBI WM 3aKOHOMCPHOCTHU
(3apoapiteBoro cxoactBa K.M. bapa, uepenoBaHusi r1aBHBIX HaNpaBlIeHUN U
nyteit sBomonnu A.H. CeepiioBa, yuenust o 6uocepe B.U. Bepuanckoro),
OTIPEIEIIATh TPAHUIIBI UX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM

YMeHne BiajeTh METOJaMH HAyYHOTO MO3HAHUSI B OMojoruu (HaOMIoeHUE U
ONHUCAHUE )KUBBIX CUCTEM, MPOLECCOB U SIBJICHUM; OpraHU3alus U MPOBEIACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA, BBIIBI)KCHHE  THUIIOTE3bI;  BBISIBICHHUE
3aBHCHUMOCTH MEXAY HCCIEAYEeMBbIMH BETUYMHAMU, OOBSICHEHHE MOTYy4EHHBIX
PEe3yNbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX TOHITHHI, TCOPUMA U 3aKOHOB; YMEHHUE
JIENIaTh BBIBOJIBI HA OCHOBAHUU MOJTYYCHHBIX PE3YJIHTATOB)

YMeHHe BBIICNATh CYIIECTBEHHBIE MPH3HAKH CTPOCHHS OHOJIOTHYECKHX
O00BEKTOB: BHJOB, MOIMYJALUN, MPOIYLIEHTOB, KOHCYMEHTOB, PpEIYLEHTOB,
OMOTEeOIeHO30B M JKOCHUCTEM; OCOOEHHOCTH IIPOILIECCOB HACIIEACTBEHHOM
U3MEHYHBOCTH, €CTECTBEHHOT'O orbopa, BU000pa30BaHus,
NPUCTIOCOOJICHHOCTH OpPTaHW3MOB, JEHCTBUS HSKOJIOTHYECKHX (HaKTOPOB Ha
OpraHu3Mbl, TI€peHOoca BEIIECTB M IMOTOKA DSHEPrUM B  IKOCHCTEMAX,
AQHTPONOT€HHBIX M3MEHEHUH B KOCHCTEMaxX CBOECH MECTHOCTH, KPYrOBOpOTa
BEIIECTB M OMOT€OXHMUYECKUX LIUKIIOB B Orocdepe

YMeHne NpUMEHATh IMONTY4YEHHbIE 3HAaHUS ISl OOBSICHEHHS OHOJIOTMYECKHUX
MpOLECCOB W SIBJICHUM, M1 MNPUHATHAS NPAKTUYECKUX PEIICHUW B
MOBCEIHEBHOM U3HU B I1eJIAX oOecriedeHus! 6e301MacHOCTH CBOETO 3[J0POBbS U
3JI0POBBsI OKPYXKAIOMIMX JIOZCH, COOMIOCHUSI HOPM IPAMOTHOTO MOBEJCHUS B




Kon

HpOBepﬂeMble NMpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUSN OCHOBHOM

NMPoBEPSIEMOro o
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJbTara
OKpYXKAIOIIeH MPUPOTHON cpejie; TOHMMaHue HEOOXOMMOCTH MCIOJIb30BaHUS
JOCTHXKEHU N COBpPEMEHHOM ouonoruu TUIS paloHaIbHOIO
MPUPOIOTIOIB30BAHMS

YMeHue pemiath 3JIeMEHTapHble OMOJIOTHMYECKHE 3aJauyd, COCTABISTH CXEMBbI
MePEHOCA BEIIECTB M SHEPTUU B IKOCUCTEMAX (LIeTH MUTAHMS)

VMeHHe BBIIONHATH JIAOOpATOpHBIE M TPaKTHYECKHEe pPaboThI, coOI0naTh
npaBuiia Ipu padoTe ¢ yueOHBIM U J1a00paTOpPHEIM 000PYJOBAHUEM

YMeHHe  KpUTHYECKHM  OLICHMBATh W MHTEPIPETHUPOBaTH  MHGOPMAIUIO
OMOJIOTMYECKOTr0 COZAEpKAHMSI, BKJIIOYAIOIIYIO0 IICEBIOHAYYHbIE 3HAHUS U3
paznuuHbix  ucrouHukoB  (CMU,  HayyHO-IOMyNsipHBIE  MaTepHAalIbl);
paccMaTpuBaTh IJIOOABHBIE HKOJIOTMYECKHUE MPOOJIEMBl COBPEMEHHOCTH,
(dbopMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIHIO

YMeHue co3aBath COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHUS, 0000111ast
OuosIorn4ecKkyro HMH(OPMAIMI0 M3 HECKOJbKUX HCTOYHUKOB, I'PAaMOTHO
MCTIOJIB30BATh MOHSATHWHBIN anmnapar OMOJIOTHH

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 buonorus kak Hayka
11 buonorus — Hayka o xwuBoil npupoze. Ponb Ouonorun B popMupoBaHUM COBPEMEHHOM
Hay4YHOH kapTHHBI MUpa. CucTemMa OGMOJIOTHYECKUX HAayK
19 MeToapl MO3HaHUS KUBOM MPHUPOAbI (HAOIIOJEHHE, SKCIEPUMEHT, ONHCAaHUE, H3Me-
peHue, KinaccupuKanms, MoJeTupoBaHKe, CTaTUCTUYecKast 00paboTKa TaHHbIX )
2 JKuBble cucTeMbl U X OpraHu3anus
21 XKusele cucrembl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa OMO-
' CHCTEM U UX pa3HOOOpa3ue
29 YpoBHU oOpraHuzanuy OUOCHCTEM: MOJIEKYJISIPHO-TEHETHUYECKHUM, KIETOYHBINH, opra-
HU3MEHHBIH, NONMYISIIMOHHO-BUIOBOM, SKOCUCTEMHBIH, 6rocdepHbIit
3 XHMMHYECKUHI COCTAB U CTPOEHUE KIIETKH
XWMHUYECKUH COCTaB KJIETKH. XHMUYECKUE DIJIEMEHTBI: MaKpO3JIEMEHTHI, MHUKpPO-
3.1 aneMeHThl. Boga u MunepanbHble BemecTBa. @YHKIIMK BOJbI U MUHEPATIBHBIX BELIECTB B
kietke. [Tonaep)xkanue ocMOTHUECKOro OaslaHca
benku. CoctaB u crtpoeHue OenkoB. AMHMHOKHMCIOTBHI — MOHOMepbl OenkoB. Hezame-
HUMBIE U 3aMEHMMbIE AMUHOKHCIIOTHI. AMUHOKHCIOTHBIN COCTaB. YPOBHU CTPYKTYpbI
0enKoBOI MoJieKyJ bl (TIepBUYHAs, BTOPUYHAS, TPETUUHAS U YETBEPTUYHASI CTPYKTYpa).
3.2 XuMuyeckue cBoiicTBa OenkoB. bruonornueckue GyHKIUU OEIKOB.
depmeHTH — OMonormdeckue Katanu3aropbl. CTpoeHue (QepMeHTa: aKTUBHBIA IICHTD,
cyoctpartnHas crneuupuunocts. Kodepmentsl. Butamuubel. Otinuuns (QepMEHTOB OT
HEOPraHMYECKUX KaTaJIN3aTOPOB
33 VYraeBoasl: MOHOcaxapuzbl (TJII0K03a, pudo3a U Ae30Kcupubo3a), Aucaxapuibl (caxa-
po3a, JaKTOo3a) M Tojucaxapuiabl (Kpaxmay, TIUKOTEH, IeJUTr0I03a). buomornueckue




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

(GyHKINUU YTTIEBOIOB.

Jlunuael:  TpUraMUepuabl, crepounbl, dochomunuasl. ['mapoduasHO-THIPOPOOHBIE
cBoiicTBa. buonornueckue ¢ynkuuu aunuaoB. CpaBHEHHE YTJIEBOAOB, OCIKOB U JIH-
MUJI0B KaK UCTOYHUKOB SHEPTHH

3.4

Hykneunossie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX KUCIIOT.
Crpoenue u dyaknuu JIHK. Ctpoenue u pynkuuu PHK. AT®: crpoenne u GyHKIMN

3.5

[urosorust — Hayka o kierke. Kiierounas reopusi. MeToabl H3ydeHUs: KIETOK

3.6

Knerka xak nenoctHas sxuBast cucrema. OOmye npu3Haky KIETOK: 3aMKHYTasi HapyKHas
MemOpana, monekynbl JIHK kak reHeTHueckuii anmapar, cuctemMa CHHTe3a Oenka

3.7

Tunsl KJIETOK: »yKapuoTHUeCKas U mpokapuoTudeckas. OCOOEHHOCTH CTpPOCHHS
MpOKapuoTUUECKON KieTku. KieTounas crenka Oaktepuil. CTpoeHHEe dyKapHOTUUECKON
kseTkd. OCHOBHBIE OTJIIMYUS PACTUTENBHOM, )KUBOTHON U TPHOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KIJIETOYHAsl CTE€HKA, INIMKOKAIHUKC, UX (DYHKITHH.
[Tna3smarudeckas memOpana, e€ cBoiictBa u (yHKImH. [lurorazmMa u €€ OpraHouIbI.
OnHoMeMOpaHHBIE OpraHoOuAbl KIETKU: HHAoruiazmarudeckas cerb (DIIC), ammapar
lNonmbxu, mu3ocoMbl. [loyaBTOHOMHBIE OpPraHOWIbI KJIETKUA: MUTOXOHJIPUH, TUIACTHJIBI.
[IpoucxoxaeHre MUTOXOHIPHHA | TacTul. Buael muactua. HememMOpaHHbIE OpraHOMIbI
KJIETKH: PUOOCOMBI, KIJIETOYHBIM ILIEHTP, PECHUYKH, XIYTHKH. DYHKIMH OpPraHOHIOB
KJIeTKH. BKimroueHmst

3.9

SAnpo — perynaropHblii neHTp kietku. CTpoeHMe siipa: slepHas 000J04yKa, Kapuo-
I1J1a3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BENIECTB B KIIETKE

)KI/BHGJICHTCJIBHOCTB KJIICTKHU

4.1

OOmeH BemiecTB, WIM METa0oau3M. AcCCUMWIAIMS (TUIACTUYECKHM OOMEH) M Juc-
CUMMJISIMS (PHEpreTHYecKuil 0OMeH) — JIBe CTOPOHBI €MHOr0 Mpoliecca MeTaboau3ma.
Turnbl oOMeHa BEILIECTB: aBTOTPO(HBIN u reTepOoTPO(HBIA.
Poinib hepMeHTOB B 0OOMEHE BEIECTB U NPEBPAILLIEHUH YHEPTHUHU B KJIETKE

4.2

doTtocuHTE3. CaeroBas u TEMHOBast ¢bazbl ¢dorocunresa. Peakiumn
dotocunTesa. pdextuBHOCTS (hoTOCHHTE3a. 3HaueHue (HOTOCHMHTE3a IS KH3HU Ha
3emne. BinusiHue ycnoBui cpenbl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIIICHUS €T0
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMOCHHTe3. XEeMOCHHTE3UpYyIolne OakTepru. 3HAUCHHE XEMOCHHTE3a ISl KU3HHU Ha
3emiie

4.3

OHepreTudeckuii oOMeH B KkieTke. PacmiernyieHue BeliecTB, BbIIEJICHHE U aKKyMYy-
JMPOBAHUE PHEPTUH B KJIETKE. DTallbl SHEpreTudeckoro oomena. I nmukonus. bpoxenue n
ero Buaepl. KucinopogHoe okuciaeHHe, WU KIETOYHOE JbIXaHue. O(PPEeKTUBHOCTH
HHEPreTHYeCKOro ooMeHa

4.4

Peaknun marpuunoro cuHTe3a. ['enermueckas wuHpopmarmus u JHK. Peammzamms
TeHeTUYECKOW MHpopManuu B KieTke. ['eHeTwmueckuit Ko W ero cBoicTBa. TpaHc-
kpunuusi — matpuuHblid cuHTe3 PHK. Tpancnauus — Ouocunres Genka. KogupoBanue
aMMHOKUCIIOT. Posb pubocom B OnocuHTE3e Oenka

4.5

Hexnerounsle ¢opmbl ku3HHM — BUpychl. Mcropusi otkpeitusi BupycoB (.M. UBa-
HOBCKHI). OCOOCHHOCTH CTPOCHHS M JKHU3HEACATEILHOCTH BUPYCOB. bakTtepuodaru.
bone3nn pacreHuil, KUBOTHBIX M 4EIIOBEKA, BBbI3BIBAEMBIE BHpycaMu. Bupyc
nvmmyHoaedunura yenoBeka (BUY) — BosOymurens CIIW/a. Ilpodummaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHHMA

Pa3mHOXeHNe U HHANBUAYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

KneTouHplii UK, WM JKU3HEHHBIM MK KieTkd. MHrepdaza m mmro3. IIporeccsl,




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

npotekaromue B uHTepdasze. Perumkamms — peaknus marpuuHoro cunreza JIHK.
Ctpoenue xpoMocoM. XpOMOCOMHBI HA0Op — KapUOTHUII. JIUTUTONTHBIN ¥ TarIONTHBIA
XpOMOCOMHBIE ~ Ha0Opbl.  Xpomaruisl. LluTomornueckue  OCHOBBI  Pa3MHOKEHHS
Y MHJIUBU1yaJIbBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue xinerkn — muto3. Craguu Murtosa. [Ipoueccel, mpoucxoasiye Ha pasHbIX
CTaAMsIX MUTO3a. buoJIornueckuii CMbICI MUTO32

5.2

@opmbl  pa3sMHOXKEHHMSI OpraHu3MOB: Oecroiioe U MojoBoe. Buasl Oecmosoro
pasMHOXEHHUsA:  JeJIeHMe  HaJBO€,  I[OYKOBAaHUE  OJHO-HM  MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKEHHUE. MICKyCCTBEHHOE KJIOHHMPOBAaHHE Opra-
HU3MOB, €r0 3Hau€HHE JJIsl CeJICKIIUU

5.3

[TonoBoe pa3MHOXKEHUE, €r0 OTIUYHUS OT OECIOIOorO0.
Meito3. Ctaguu meioza. IIpoieccel, mpoucxosimue Ha craausx Merosa. [loBeneHue
XpoMocoM B Meno3e. Kpoccunrosep. bronorndeckuii CMbICH M 3HAYEHUE Me03a

5.4

I'amerorenes — npoiiecc 00pa3oBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [10710BbIE jKene3bl:
CeMCHHHKU © sU9HUKH. OOpa3oBaHWE W pa3BUTHE TIOJOBBIX KIETOK — TraMeT
(cmepmaTo3oup, filieKlIeTKa) — crepmaToreHe3 W ooreHe3. OCOOEHHOCTH CTPOEHUS
SUIIEKJIETOK U criepmaTo3ouoB. Omiogorsopenue. Ilaprenorenes

5.5

NunuBuayanbHoe pazBuTHE (OHTOTEHE3). OMOpUOHAIBHOE pa3BUTHE (SMOpPUOTEHE3).
Oranbkl SMOPUOHAIBHOTO PA3BUTHS Y IMO3BOHOUYHBIX JKHBOTHBIX: JIPOOJIEHUE, TacTpy-
nsmysi, opraHoreHe3. [locTamMOpuoHaNbHOE pa3BuTHE. THIBI TTOCTIMOPUOHATHLHOTO
pa3BHUTHS: MPSAMOE, HeTIpsiMoe (JTMINHOYHOE). BiusiHue cpensl Ha pa3BUTHE OPTAaHH3MOB;
(bakTopbl, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pasButme pacteHmit. OHTOTEHE3 IIBETKOBOT'O PACTCHHUS: CTPOCHHE CEMEHH,
CTaJIUU Pa3BUTHUS

HaCJ'IC)ICTBeHHOCTI) N USMCHYUBOCTb OPTaHHN3MOB

6.1

IIpeamer m 3amaum reHetuku. Mcropust pa3BUTHS TeHETHUKH. Bkiag poCcCHUCKHX
1 3apyOeXHbIX YUEHBIX B pa3BUTHE T'€HETHKH. MeTo bl TeHEeTUKH (TMOPUI0I0rHUECKHi,
LUTOT€HETUYECKUM, MOJIEKYJISIpHO-TeHEeTH4YeCKHil). OCHOBHBIE T'€HETUYECKHE MOHSTHUS.
I'eHeTHYeCKass CUMBOJIMKA, UCIIOIb3YyEMasl B CXEMaxX CKpELIMBaHUN

6.2

3aKOHOMEPHOCTH HaCJeIOBaHUsl IMPU3HAKOB, ycTaHOBiIeHHble I'. Menaenem. MoHo-
ruOpuIHOE CKpelMBaHue. 3aKOH eAMHO00pa3us rmOpuaoB mepBoro nokoijeHus. Ilpa-
BWJIO JIOMHUHHPOBAHUA. 3aKOH pACUICIUICHHMsS MPU3HAKOB. ['MIIOTE3a YUCTOTHI TaMET.
[TonHOE 1 HENOIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpeliMBaHue. 3aKOH HE3aBHUCHUMOIO HacjelOoBaHUs Mpu3HakoB. Lluto-
TeHETUYECKHUE OCHOBBI JUTHMOPHUIHOTO CKpEUIMBaHUSA. AHAIM3UPYIOLIEe CKpPEIIMBAHHE.
Vcnonp30BaHue aHATM3UPYIOLIET0 CKPEIMBAHUS JUIsl ONPEEICHUs TEHOTUIIAa 0CO0H

6.3

CueruieHHoe HacnenoBaHue mnpu3HakoB. Pabora T.Moprana 1o cLeIEHHOMY
Haclle/IOBaHUIO T'eHOB. HapylleHne cLeluleHuss T€HOB B pEe3ysbTaTe KpPOCCHHIOBEpA.
XpOMOCOMHasl TEOpUs HACJIECTBEHHOCTHU. | eHETHUECKHE KApTHI.

I'enetnka nosma. XpoMOCOMHOE ONpeaeneHue 1nojaa. AyToCcOMbI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsbI€ 1 rereporaMeTHsle opranu3Mbl. HacnenoBanne Mpu3HakoB, CLEIIEHHBIX
C MOJIOM

6.4

N3menunBocTh. Buabl M3MEHYMBOCTU: HEHACJIEACTBEHHas M HacleACTBEHHas. Pounb
Cpenbl B HEHACIEICTBCHHOW W3MEHYMBOCTH. XAapaKTEPUCTHKA MOAU(PUKAITMOHHON
M3MEHYMBOCTU. BapuanuoHHbIM psjg W BapuauMoOHHas Kpuas. Hopma peakuuun
npu3Haka. KonndecTBeHHbIE U KaUeCTBEHHBIE MPU3HAKN U UX HOpMa peakunu. CBONCTBa
MOJIU(UKAITMOHHONW H3MEHYNBOCTH

6.5

HaCJ'IeI[CTBCHHaﬂ, UIN TCHOTHUIINYCCKasi, H3MCHYUBOCTD. KoMOnHaTHBHAs W3MEHYM-
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BOCTb. Mei03 M MOJOBOM IPOLECC — OCHOBA KOMOMHATHBHOM M3MEHYMBOCTU. MyTa-
LIMOHHAs U3MEeHYMBOCTh. Kitaccudukamnus MyTanuil: reHHble XpOMOCOMHBIE, TEHOMHBIE.
Yacrtora U mpuuuHbl MyTanuil. MyrareHnbie pakTopbl. 3aKOH TOMOJIOTHYECKUX PAIOB B
HacijaeacTBeHHou n3MeHunsoct H.M. BaBumioBa

6.6

I'enetuka uyenoBeka. Kapuworun  yenoBeka. OCHOBHBIE  METOABl  T'€HETHKU
YeJloBeKa: TeHEeaJOTHYeCKUi, OJIM3HEIOBBIH, IIUTONCHETUYECKUH, OUOXMMUYECKUH,
MOJIEKYJISIpHO-TeHeTHYeCcKHil. COBpEMEHHOE ONpE/EIIEHUE T'€HOTHIA: IOJHOTEHOMHOE
CEeKBEHHPOBaHUE, TEHOTUIIUPOBAaHUE, B TOM yuciie ¢ nomolubto [111P-ananuza. Hacnen-
CTBCHHBIC 3a00JICBaHMS 4YEIIOBEKAa: TEHHBbIE OO0Je3HH, OOJE3HH C HAaCJIEICTBEHHOU
MIPeIPacroIOKEHHOCThI0, XPOMOCOMHBIE OoJie3Hu. ComaThyeckue U TeHEpaTHBHbBIE
myTtanuu. [IpuHOMIBL 310poBOro o0Opasa JKHU3HHM, JUATHOCTHKH, TNPO(GUIAKTHKH
W JICYEHUS TEeHEeTUYeCKuX Oone3Heil. Meauko-reHeTH4eckoe KOHCYJIbTHPOBAHUE.
3HayeHue MCIII/IHHHCKOﬁ TCHCTUKHW B TMPCAOTBpaliICHUN W JICUCHUHW T'CHCTUYCCKUX
3a00JIeBaHUI YeIIOBEKa

Cenekiusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekius Kak Hayka M Ipoliecc. 3apoKJIeHUe CeJIeKIUU U JoMectukanus. Yuyenue H.U.
BaBusioBa o nieHTpax NMpoUCXOXKACHUS U MHOTO00Opa3us KyJbTYpHBIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUS IOMAIIHUX KUBOTHBIX. COpT, MOPOJIa, ITAMM

7.2

CoBpeMeHHbIE METO/bI CEeNEeKIMU. MaccoBbIi M MHAMBUAYATbHBII OTOOPHI B CEJICKIIMU
pacTeHuid W KUBOTHBIX. OnEHKa 3KcTepbepa. BIM3KOPOIACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHT. Yucras nuaust. CKpenmBanue YMCThIX JTUHUU. ['eTeposuc, nmu rudbpuaHas
cuia. HepoacTBeHHoe ckpemivMBaHue — ayTOpuauHr. OtmanéHHas rulOpuauzanus u eé
ycriexu. HCKYyCCTBEHHBI MyTareHe3 W TNOJYYEHHUE MOJUILUIOWJIOB. JlOCTHXKEHUS
CEJIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorust kak oTpaciab NPOU3BOACTBA. ['€HHas MHXKEHEpHs. OTalbl CO3JaHUS
pexombuHanTHOW JIHK wu Tpancrenneix opranu3moB. Knerounas unxenepus. Kie-
TOYHbIE KYJNbTYpbl. MUKpOKIOHAIbHOE pa3MHOXKEHHE pacTeHuil. KioHupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. JKOJOIMYECKHE M OTHU-
yeckue npobaemsl. 'MO — reHeTruecku MoAU(PUIIMPOBAHHBIE OPTaHU3MBI

11 KJIACC
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DBOJIOLMOHHAS OUOIOTUS

11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CuzerenbcrBa 3Bomonuu. llameoHTonornueckue: IMOCIENOBATEIBHOCTD IOSBICHUS
BUJIOB B MAJEOHTOJOTUYECKON JIETOMHCH, NepexoaHble ¢opMbl. buoreorpadpudeckue:
CXOJCTBO M paznuuue (GayH U (Grop MaTEepUKOB U OCTPOBOB. DMOPHOIOrMYECKHUE:
CXOACTBAa M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB IO3BOHOUYHBIX. CpaBHUTENIBHO-
aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTHYHBIE, PYAUMEHTAPHBIE OpPraHbl, aTaBU3MBI.
MonexyasipHO-OMOXUMUYECKHE: CXOJCTBO MEXAHU3MOB HACJIEAICTBEHHOCTH U OCHOBHBIX
METa0OJIMUECKUX MyTeH Y BCEX OPraHu3MOB

1.2

OpomounonHass teopusa Y. [lapBuna. Ilpeanocbulkyi BO3HMKHOBEHUS IapBUHU3MA.
JIBUWOKyIIMEe CHUIIBI DBOJIONUH BHUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IPU
OTPaHMYEHHOCTH PECYpCOB, HeolpeaenéHHass H3MEHYMBOCTh, OOpbhOa 3a cCylecT-
BOBaHUE, €CTECTBEHHBIN 0TOOD)
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1.3

Cunrernueckass teopus sBomounu (CTD) m ocHOBHbIE €€ moJIokKeHUs. MHKPO3BO-
mouus. [lonynsauus kak eMHUIA BUAA U HBOJIIOLUN

1.4

JBwkympe cuiabl ((pakTOphl) ABOJIONHMHA BHIOB B MpUpoe. MyTallMOHHBIA MPOIECC
1 KOMOMHATHUBHAs U3MEHUUBOCTh. [lonynsanuonHsle BOJHBI U Ipeii¢ reHoB. M3onsanus u
murpanus. EcrectBennbiii  otO0op — HampaBmsoumii - gakrop sBomouuu. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[TpucnocoOIeHHOCTh ~ OpraHM3MOB  KaK  pe3ynbTaT  3Bomonud.  Ilpumepsr
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(03bl U HAMOALANTALINY.

Bun u Bumoo6pazoBanue. Kputepun Buma. OcHOBHbIE (DOpPMBI BUA000Pa30BaHUS:
reorpaguueckoe, 3K0JI0rHuecKoe

1.5

MaxpoaBomrorusi. DopMbl 3BOIONUHN: (DUICTHUYESCKAs, JUBEPTCHTHAS, KOHBEPTCHTHAs,
napajuiensHas. HeoOpaTuMocTh SBONIOIHH

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4yHble IPEICTABICHUS O 3apOXKACHUU KU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emJie: a0uoreHe3 MW NaHCHEpPMHUs. XHMHUYECKass DJBOJIOIUSA. KC-
MIEPUMEHTAJIbHOE MOATBEPKIECHUE XHUMHYECKOW HBomonuu. HauanbHble 3Tamnsbl
ouonornyeckoi sBomonuu. ['mnoresa PHK-mupa. IlepBble KIETKH W WX SBOJIOLUS.
DopMHUPOBAHNE OCHOBHBIX I'PYII KMBBIX OPraHU3MOB

2.2

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuonam. Karapxeit. Apxeickas U mpoTepo-
3oiickas apsel. [laneosolickas spa u e€ mepuojbl: KeMOPUNCKHMA, OpJOBUKCKHIA, CHUITY-
PHUICKHUH, T€BOHCKUI, KAMEHHOYTOJIbHBIN, NTEpMCKHil. Me3030iicKas dpa U €€ NepHobl:
TPUACOBBIN, FOPCKUI, MEIIOBOM.

KaiiHo3oiickast 3pa W €€ mnepuoapl: MaJeoreHOBbIA, HEOT€HOBBIM, AHTPOIIOI€HOBBIM.
XapakTepucTruKa KiIuMaTa U T€O0JOTMYECKUX IpoleccoB. OCHOBHbBIE 3Talbl 3BOJIIOIUN
PacTUTEIBHOIO U KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHHl U )KUBOTHBIX. [losiBIeHMeE,
pacuBeT ¥ BBIMUPAHUE TPy KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYECKOro MUpa Kak OTpakeHHe dBOMIOLUN. OCHOBHBIE CHCTEMaTHYECKHE
IPYIIIBI OPraHU3MOB

2.4

DBOJIIOLMS YeJIOBEKa. AHTPOINOJIOrus Kak Hayka. Pa3BuTue npeacTaBiIeHUMH O Ipouc-
XOXKJIGHUU delloBeka. MeToapl u3yueHuss aHTporioreHe3a. CXOICTBA W  pa3IMuus
YeJoBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YEeJIOBEKa.

JBxymue cwibl (hakTopbl) aHTpororeHe3a. HacieacTBeHHas HW3MEHYMBOCTH U €C-
TEeCTBEHHBI 0TOOp. OOmIecTBeHHBIN 00pa3 KU3HU, HM3TOTOBIEHUE OPYIU Tpyla,
MBIIJICHHUE, PEYb

2.5

OCHOBHBIE CTaJUU U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMEIbIi,
Yenosek npsamoxoasamnid, YenoBek HeaHaepTalbckuii, YenoBek pasymHbld. Haxonku
HCKOIIAEMBIX OCTAaHKOB, BpEMs CYIIECTBOBaHMsA, 00JacTh paclpoCTpaHEHHs, O0O0BEM
TOJIOBHOT'O M0O3ra, 00pa3 )KM3HU, OPYAUs

2.6

Yenoseueckue pacbl. OCHOBHbBIE OOJIBIINE pachl: eBpONeouIHas (eBpa3uiickas), HErpo-
aBCTpajouHasi (PKBaTOpHAbHAs), MOHTOJIOM/HAs (a3uaTCKO-aMepUKaHCKasi). UepTbl
MPUCIIOCOOJICHHOCTH MPEICTaBUTENIEH YEJIOBEUECKUX pac K YCJIOBUSM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl 1 OKpyXarouiasi cpeaa

3.1

DOKOJIOTHSI KaK HayKa. 3aJadyd W pas3ieiibl dSKOJOTMU. MEeTOIbl 3KOJIOTHYECKUX
UCCIIEIOBaHMA. DKOJIOTHUecKoe MUpoBo33peHue. Cpeapl OOWTaHUS OPraHW3MOB: BOJI-
Hasl, HA36MHO-BO3AYIITHAS, TOYBCHHAs, BHYTPUOPTaHU3MEHHAS

3.2

Okonorndeckue ¢akropsl. Kiaccuduxanms sxomoruueckux (hakTopoB: aOMOTHUECKUE,
OMOTHYECKHE U aHTPONIOTeHHBIE. [IeHCTBHE 3KOIOTHYECKIX (haKTOPOB HA OPTaHU3MBbI
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3.3

AbGunornueckue (GaxkTopbl: CBET, TeMIepaTypa, BIaXHOCTb. Poromepuoamsm. Ilpu-
CIIOCOOJIEHUS! OPraHu3MOB K JIEHCTBMIO abuoTHuecKux (axkropoB. buonoruueckue
PUTMBI

3.4

buotnueckue Qakropsl. Buabl OHOTHYECKHMX B3aUMOJCHCTBHIA: KOHKYPCHIIMS, XHII-
HUYECTBO, TApPa3sHTHU3M, MYTyaln3M, KOMMEHCATU3M (HaXJIeOHUYECTBO, KBAPTUPAHT-
CTBO), aMEHCAJIM3M, HEWTpaau3M. 3HadeHHE OMOTHYECKHX B3aUMOJCUCTBUN IS
CYIIECTBOBAHHSI OPTaHU3MOB B IIPUPOJTHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTepUCTUKU nonyasinuu. OCHOBHbBIE IIOKA3aTelNM MOMYJISILMHU:
YHUCJIEHHOCTb, IIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, IIPUPOCT, MUTpalus. J{uHamuka
YHUCICHHOCTH HNOMYJISILMY U €€ PeryJIsiiusl

Coo011ecTBa 1 SKOJIOTUYECKHUE CUCTEMBI

CoobmiecTBo opraHuzMoB — OuoneHo3. CTpyKTypbl OHMOIIEHO3a: BUAOBAs, MPOCTpPaH-
CTBEeHHas, Tpodudeckas (mumeBast). Buabl-noMmunanTsl. CBsizu B OMoLIeHO3€

4.2

Dkojoruueckre cucreMbl (9kocuctemsl). lloHaTtue 06 skocucremMe UM OHOreOLEHO3E.
@OyHKIMOHAIbHBIE KOMIIOHEHTBl SKOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, pPeAyLEHTHI.
KpyroBopor BemiecTB M MHOTOK 3HEPTUHM B IKocucTeMe. Tpoduueckue (NUIIEBHIE)
ypoBHU 3KocucTeMbl. [lumeBble nenu U cetd. OCHOBHBIE IOKA3aTENd 3KOCHUCTEMBI:
Oouomacca, NPOAYKLMSA. OKOJOTMYECKHE MUPAMUABL HPOAYKLHUH, YHCJIEHHOCTH,
6uomaccel. CBOICTBA DKOCHCTEM: YCTOMUUBOCTB, CaMOperyJisiius, passutue. Cykneccus

4.3

[Ipuponnble 3KOocHCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCUCTEMA XBONHOrO WU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpOIKOCUCTEMBI. Y pOo3KkocucTeMbl. buonornueckoe u
X03sICTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak GpakTop ycTOHYMBOCTH dKocucTeM. CoxpaHeHne OMOIOTHYECKOTO
pa3HooOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u cTpykTypa Ouocdepsl.
XKusoe BemectBo u ero ¢(yHkuuu. OcoOeHHOCTH Ouocdepsl Kak TII00albHOW 3KO-
cucreMbl. /luHamMuueckoe paBHOBecHE M oOparHas cBsizb B Ouocdepe. KpyroBoporsl
BEIIECTB M OMOreOXMMHUYECKHE LHUKIBI 3JIEMEHTOB (yriiepoAa, a30Ta). 30HAJbHOCTh
o6unocdepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoeuectBO B Omochepe 3emnn. AHTpONOTeHHbIE H3MEHEHHs B Ouocdepe.
['moGanpHBIE IKOTOTUYECKHUE TPOOIIEMBI.

OcHoBa palMOHALHOTO YIPaBIEHUS MPUPOAHBIMU PECYpCaMH U UX HCIOJIb30BaHUE.
JlocTuxkeHnust OMOJIOTUU M OXpaHa MPUPOJIbI




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* buonorus, 10 xmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6moB A.M. um npyrue; mojg
penaknueit Ilaceunuka B.B., Akmnmoneproe oo6mectBo «M3marensctBo «lIpocBemieHue»
* buomorust, 11 wmacc/ Ilaceunuk B.B., Kamenckmii A.A., Py6noB A.M. u apyrue; moj
penakmueii [Taceunnka B.B., AkimonepHoe obmiectBo «M3maarenscTBo «IIpocBerienne»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.
2.

3.
4.

A.1O. Nonnesa, A.B. TopranoB «buonorus B cxemax U TaOJIHALIaX».

E.H. [embsakoB, A.H. CoboneB «COopHUK 3ama4d u ynpaxkHeHuid. buomorus 10-11» ,
yaeOHoe mocobue Tt 001e00pa3oBaTeIbHBIX OpraHu3aIui

C.A. uxapes «I'eneruka. COOpHUK 3a/1a4»

H.A. llInmkunckas «I'eneruka u cenexuus. Teopus. 3ananus. OTBETb»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.
2.

3.
4.

oo

https://resh.edu.ru/ Poccutickas amekTpoHHas mkoia

Enunas xoyutekiust upoBbIX 00pa3oBaTeIbHBIX pecypcoBWWW.School-
collection.edu.ru

Poccuiickuii odieodpazoBarensubiii [TopTan www.school.edu.ru
OOpaszoBarebHbI  MOPTAIUIA  MOATOTOBKH K 3K3aMeHaM https://bio-
ege.sdamgia.ru/?redir=1

Wurepuet-o6paszoanus Oeneparys MeTouctoB WWw.som.fio.ru
N3narensctBO «IIpocBenienne» WWwW.prosv.ru
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®opmbl yueTa padoydeil mporpaMMbl BOCIUTAHHMA B padoueil mporpamMme 1o 6MoJ10ruu

Pabouas nmporpamma Bociutanust MBOY ®@akenbsckoit COILL peanuzyercst B TOM 4ucie
U yepe3 HCIOJIb30BaHUE BOCIMUTATEIBHOIO MOTEHIMAlda YpPOKOB Ouosoruu. Jrta padoTa
OCYILECTBIISICTCS B CIEAYIOMHX (hopMax:

e[loOyxnenne oOywaromuxcss coOoaTh Ha ypOKe OOIICTPUHATHIE HOPMBI
NIOBEJCHMsI, IpaBUia OOLICHUs €O CTapIMMM (IearoruyeckuMu pabOTHUKaMHU) U
CBEpCTHUKAMHU (00YYarOIIUMHUCS ), IPUHIUITBI Y4eOHON TUCIUIUIMHBI U CAMOOPTaHU3AIHH.

e [IpuBneuenne BHUMaHUS OOy4arOIIMXCS K LIEHHOCTHOMY AaCHEKTy M3Y4aeMbIX Ha
ypOKax IpeaMeTOB, BJICHUH, COOBITHH Yepes:

- JIeMOHCTpanui0 OOy4aromuMCsi TPUMEPOB  OTBETCTBEHHOTO, TPaXKIAHCKOTO
MOBEJCHMSI, IPOSIBIICHUS YEJIOBEKOIOOMS U 100pOCepIeUHOCTH

— oOpalieHre BHUMaHUSl Ha HPAaBCTBEHHBIE aCIEKThl HAYYHBIX OTKPBITUH, KOTOpPbIE
M3Y4YaloTCs B IaHHBI MOMEHT Ha YPOKE; Ha SIPKUX JiesATeNell KyIbTypbl, YUE€HBIX, TOJUTHKOB,
CBSI3aHHBIX C U3y4aeMbIMU B JJAHHBI MOMEHT TEMaMH, HA TOT BKJIAJl, KOTOPBI OHU BHECIIU B
pa3BUTHE Halllell CTpaHbl U MHpa, Ha JOCTOWHBIE MOJApa)KaHWs HPUMEpPbl UX XKHU3HH, Ha
MOTHBBI UX [TOCTYIIKOB;

— HCHOJb30BaHHE HAa YPOKax MH(OpMalLUM, 3aTparuBarollell BaXKHbIC COLUAJIBHBIE,
HPaBCTBEHHbIE, STUYECKUE BOIIPOCHI

e llcnionp30BaHuEe BOCIUTATENbHBIX BO3MOXKHOCTEH conepKaHMs y4eOHOro mpeamera
i GopMUPOBaHMS Y 00YUArOIUXCS POCCUICKUX TPAJULIMOHHBIX yXOBHO-HPABCTBEHHBIX U
COLIMOKYJIPTYPHBIX IIEHHOCTEH u4epe3 MoAOOp COOTBETCTBYIOLIMX TEKCTOB JUISl YTCHHS,
POOJEMHBIX CUTYalUH 715 00CYXIeHH B KJacce.

e lHnnmupoBanue 00CYX/I€HUH, BbICKA3bIBAHUI CBOETO MHEHMsI, BBIPAOOTKH CBOETO
JIMYHOCTHOT'O OTHOUIEHMSI K U3y4aeMbIM COOBITUSIM, SIBICHUSIM, HICTOPUUYECKUM JAESTEISAM.

e BxiroueHHe B ypOK MWIPOBBIX MPOLEAYp, KOTOpbIE IOMOTarT MOAAEPKATh
MOTHMBAIIMIO  OOy4aromuxcs K TOJYyYEHUIO 3HAHUM, HaJlaKMBAaHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHH B KJacce, MOMOTalOT YCTAHOBJICHMIO J00pOKesIaTelnbHOM
aTMocdepsl BO BpeMs ypoKa.

e[IpuMeHeHne Ha ypoKe MHTEPAKTUBHBIX (OpM pabOThl, CTUMYJIUPYIOIIHUX
MI03HABATEIbHYIO MOTHBALINMIO 00yYarOIUXCA.

e [I[pumeHenue rpynmnoBoil paboThl WM pabOThl B IMapax, KOTOpPbIE CHOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOM paObOThl ¥ B3aUMOZEHCTBHIO C IPYTUMHU 00yYarOIIMMHUCS.

¢ Bbi0op u ucnonb30BaHUE HAa ypoKax METOAOB, METOAUK, TEXHOJIOTUH 1npoOyKmugHo2o
umeHus, UepOBbIX, OKA3BIBAIOIIMX BOCIUTATEIBHOE BO3JCHCTBUE HAa JIMYHOCTH B
COOTBETCTBUH C BOCIIUTATEIbHBIM HJI€AJIOM, LIEbIO U 33Ja4aMU BOCTIUTAHUSI.

e lHNIMUpPOBaHNE W TOJAEPHKKA HCCIENOBATEIbCKON AEATEIbHOCTH IIKOJIbHUKOB B
(dopme opraHuzanuy IPyIMNOBbIX U MHIMBUAYATBHBIX UCCIEI0BAaHUN (MUHU-HCCIIEIOBAHU),
BKJIIOUEHHUE B YPOK Pa3IMYHbBIX UCCIIEI0BATENIbCKUX 3aJaHU U 3a]1a4, YTO JaeT BO3MOKHOCTh
o0yJaromuMcsi TPUOOPECTH HABBIKM  CAMOCTOSITENIBHOTO — pEIIEHHs  TEOPETHYECKOU
npoOJieMbl, TEHEpUpPOBaHUA U O(OPMIICHHS COOCTBEHHBIX THIIOTE3, YBAKHUTEIHHOTO
OTHOIICHMS K Yy>KUM HJIEAM, ITyOJUYHOTO BBICTYIUICHHUS, QpIYMEHTUPOBAHUS M OTCTaWBaHUS
CBOEH TOYKH 3pPEHUSI.

e YCTaHOBIIEHHE YBAXHUTEIbHBIX, TIOBEPUTEIbHBIX, HE(OPMAILHBIX OTHOIICHUIN MEXITY
YUUTEJIeM U yYeHUKaMHU, CO3JJaHHe Ha YPOKaX AMOIMOHAIBHO-KOM(DOPTHON Cpe/ibl.
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