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HOACHUTEJBHASA 3AIIMCKA

ITpu pazpaboTke mporpamMmbl MO OHOJOTMH TEOPETHYECKYIO OCHOBY JUIS
OTIpe/IeNICHUs] TMOAXO0J0B K (POPMHUPOBAHUIO COACpNKAHHUS Y4EOHOTO MpenMeTa
«buonorus» cocraBuiaM: KoHuenTyaneHble mnojoxenns DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COAEp)KaHUSA, pe3yJNbTaTOB OOydeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LEIX U
MPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEr0
obmero o6pazoBanus B Poccuiickoii deneparinu, a TaKKe MOJIOKEHUS O CIIeu(pUKe
Ouonoruu, e€ 3HAYCHHWH B TIO3HAHUU HKUBOM TPUPOABI M 0OOecredeHun
CYLIECTBOBAHMsI 4eJIOBeUecKoro oodmectBa. COraacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpe/iesIeHbl OCHOBHBIE (DYHKIIMH ITPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 6uosioruu 1aér NpeacTaBiIeHUE O LelsIX, 00 o0IIel cTpaTeruu
00y4YeHHs1, BOCIIUTAHUS U Pa3BUTHUS O0YUAIOIIUXCSl CPEICTBAMU YUEOHOT O IIpeaMeTa
«buonorusy, onpenenser 00s13aTeIbHOE NPEIMETHOE COIEPKAHUE, ETO CTPYKTYPY,
pacupenesnieHue Mo pasieliaM U TEeMaM, PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTD
M3Yy4YEeHUs1 Y4EOHOro MaTepHraia ¢ yu€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€M, JIOTUKM OOpa30BaTENBbHOrO IpoOLEcca, BO3PACTHBIX OCOOEHHOCTEN
oOydJaronuxcs.

B nporpamme o Onosioruu Takke y4uThIBatOTCS TPEOOBAaHUS K IUTAHUPYEMBIM
JUYHOCTHBIM, METalmpeIMETHbIM M MpPEIMETHbIM pe3yjibTaTaM oOOyueHus B
(dopmupoBaHUU OCHOBHBIX BHJIOB y4eOHO-T103HaBaTENbHON
JESTeNIbHOCTH/Y4eOHbIX JEHCTBUI OOydYaroluXcsi MO OCBOCHHUIO COJEp KaHUs
OHMOJI0rHYecKOro o0pa3zoBaHusl.

B nporpamme no ouonorun (10—-11 kmaccel, 0a30BbIl YPOBEHb) peaan30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Yy4YEHMHM OHWoOJIorMH, Oyiarofapsi 4yemy B HeEH
MPOCMAaTPUBAETCSl  HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GOpMHpPOBAaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33pEHUS, HEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJOTUYECKOTO MBIILIEHUS, IPEICTABICHUN O 310pPOBOM
oOpase KU3HU U OEpEeKHBIM OTHOILLIEHHWEM K OKpPYXalolleld MPUPOJIHON cperne.
[ToaTomy Hapsaxy ¢ M3ydeHHEM OOIIeOMOIOTMYECKUX TEOpHUH, a TakKe 3HaAHHUM O
CTPOEHHUH >KUBBIX CUCTEM Pa3HOrO PaHIa U CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX TPOLECCOB B MporpamMme Mo OHOJOTHH YAEJICHO BHUMAHHUE HCIOJb30BaHUIO
IOJIYYEHHBIX 3HAHUI B ITOBCEHEBHOM JKU3HU U1l PELICHUS MPUKIIAJHBIX 33]a4, B
TOM 4HKcje: NpOo(QUIAKTUKUA HACJIEICTBEHHBIX 3a00JIEBaHUN YelIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHHUS, 000CHOBAHUS SKOJOTHUYECKH L1eJecOo00pa3HOro
IOBEJICHUS B OKPYKAIOIIEH MPUPOIHON CPENE, aHAIN3A BIUAHUA XO3SMCTBEHHOU
NEeSATEIbHOCTH YEJIOBEKA Ha COCTOSTHUE MPUPOJHBIX U MUCKYCCTBEHHBIX KOCHCTEM.
VYcunenue BHUMaHMS K TPUKIAJAHONW HAMpPaBIEHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoJUKTOBaHO HEOOXOAMMOCTBIO 00ECTIEUEHMSI YCIIOBHMA JJIs peLICHUs
OJTHOM M3 aKTyalbHbBIX 33/1a4 IIKOJLHOTO OMOJOTHYECKOTO 00pa30BaHusl, KOTOpast



npeanoyaraer (OpMUPOBAHUE y OOYYAIOIIMXCS CIOCOOHOCTH aJalTHPOBATHCS K
U3MEHEHMAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpenHero oOIIero 0Opa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaeT (OPMHPOBAHWE Yy OOYYAIOMIUXCS TMPEACTABICHHUA O
HAyYHOM KapTHHE MHpa, paclupsieT U 00oOIIaeT 3HaHUSA O KUBOW mpupone, e€
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3allMM W HBOJIOLMH, CO3MAET
YCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  TPUPOIBL,  (HOPMHUPOBAHHS
(YHKIIMOHAJIBHONM TPAaMOTHOCTH, HABBIKOB 3J0pOBOrO M Oe3zomacHoro oOpasza
KU3HH, DKOJIOTMYECKOTO MBILIUICHMSI, IECHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIJIs1 PELIEHUS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  o0mero oOpa3oBaHMs, COLUAIM3ALUU
oOyuaromuxcs. M3yuenune 6uonorun odecrnednBaeT ycaoBUs i (GOPMUPOBAHUS
MHTEJJICKTYallbHBIX, KOMMYHHUKAIIMOHHBIX W  HWH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpbl, CHOCOOCTBYET MHTErpalid OMOJOTMYECKHX 3HAHHUM C
MPEACTABICHUSIMH U3 IPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpa¢uu. Ha3BaHHbIE MOJOXKEHUA O MpPEAHA3HAYEHUH YYEOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY JJIA OIpPENENCHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, TMPEACTAaBICHHOr0O B Iporpamme IIo
Oounonoruu.

OT10op conepkanust yueOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPA3HOIO IMOJAX0Jld, B COOTBETCTBUM C
KOTOPBIM OOyYaroluecs: JOJKHBI OCBOMTH 3HAHMUS M YMEHHS, 3HAYUMBIC IS
(¢opMupoBaHusa O0O0mIeld KyJIbTYphl, ONpPEICISIONIME aJIeKBaTHOE IOBEACHUE
YesloBEeKa B OKpYXKarolled MPHUPOJHOIN cpese, BOCTPEOOBAHHbBIE B IOBCEIHEBHOU
KU3HU U MPAKTHUECKOH AesTenbHOCTH. Oco00oe MECTO B 3TOH CHUCTEME 3HAHM
3aHUMAIOT 3JIEMEHTHI COACPKAHUSA, KOTOPBIE CIIYKaT OCHOBOU it (POPMUPOBAHUS
MPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W
LEHHOCTHBIX ~ OpPUEHTAlUSAX  JHUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3ALHUH
OMOJIOTUYECKOT0 00pa30BaHMUS.

CTpyKTypupOBaHUE COJAEpKaHUA Y4YeOHOro MaTepuajia B Iporpamme Mo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUsS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJBL, O €€ YPOBHEBOW OpraHU3aLUU U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomgorus»
BBIJICJICHBI CIIEAYIOIINE COAEPKATENbHbIE JIMHUN: «buonorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «KieTka kak Ouosiornueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CrucremMa U MHOrooOpa3ve OpraHH4ecKoro MHpay,
«OBOJIIOLUS AKUBOU PUPOABD», « IKOCUCTEMBI U IMTPUCYILIAE UM 3aKOHOMEPHOCTHY.

Lenb u3zydenus ydeOHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHUE  OOYy4YalOIMMHUCSA  3HAHUSIMH O  CTPYKTYpHO-(PYHKIIMOHATBHOU
OpraHM3allii >KUBBIX CHUCTEM pa3HOrO0 paHra | NOpHOOpEeTEeHUuE YMEHHM
UCIIOJI30BaTh 3TH 3HAHUS JJIA TPAMOTHBIX JEHCTBUA B OTHOILIEHUU OOBEKTOB
YKUBOU MPUPOJIbI U PEILICHUS PA3TUYHbIX )KU3HEHHBIX MPOOIIEM.

JocTikenue uenu u3ydyeHus ydeOHoro npeamera «buonorusp» Ha 6a3oBoM
ypOBHE 00€CreunBaeTCsl peIIEHUEM CIIEYIOIINX 3a/1a4:



OCBOCHHME OO0YYaIOIIUMHCS CUCTEMBbl 3HAHUH O OHUOJOTHYECKUX TEOPHUSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKaIlluX OCHOBOU
s (GOpMHUPOBAHMS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAy4YHOTO MO3HAHMs, CTPOCHUH, MHOT000Opa3Ud U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHU3AIMH, BHLAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAaHMUIX B OMOJIOTHH,

dopMupoBaHue y OOYyYaIOIIUXCS TMO3HABATEIBHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPUECKUX CIOCOOHOCTEW B MPOIECCE aHajdu3a JAaHHBIX O MYyTSIX pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UJEH W TOJAXOJIOB K M3YyUYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPraHU3alUY;

CTAaHOBJICHHE Yy oOOydJarommxcss oOmed KyJabTypbl, (YHKIIMOHAIBLHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATH U OILICHUBATH SIBJICHHUS OKPYKAIOLIETO
MUpa KUBOU IPUPOJIHI HA OCHOBAHUH 3HAHUHN U OTIBITA, IOTYYEHHBIX MIPU U3YUCHUN
OHoJIOruy;

dopMupoBaHre y OOYYarOIIMXCS YMEHHA WILIIOCTPUPOBATh 3HAYCHHE
OMOJOrMYECKUX 3HAHUN B MPAKTUYECKOW MAESITEIbHOCTH YENOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEIOBEKOM >KMBOMU
IPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIEHUS K HEH, COOIIOIEHUS dTUYECKUX
HOPM IIpY IPOBEJCHUH OMOJIOTHYECKUX HUCCIIEI0OBaHU;

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [JIsl TOBBLIIMICHUS YPOBHS
HKOJIOTHYECKOM KYIbTYpPHI, A1 (GOPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MMOBCETHEBHOM KU3HU JJIS
OLICHKH TIOCJIEICTBUN CBOEH JESITETFHOCTH MO OTHOIIECHHUIO K OKPYKAIOIIEH cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COOJIOJEHUE Mep MPOPUIAKTUKA
3a00JIEBaHU.

B cucreme cpennero oOuiero oOpasoBanusi «buonorus», mzydaemas Ha
0a30BOM YypOBHE, SIBISIETCS 00s3aTENbHBIM YUYEOHBIM IMPEAMETOM, BXOASILUM B
cocTaB IpenMeTHoM obnacTu «EcTrecTBeHHO-HAYUHbIE TIPEIMETBD.

Jlist u3ydenusi 6uoaoruu Ha 6a30BOM YPOBHE CPEHEro 00111ero oopa3oBaHus
otrBoauTcs 68 vacos: B 10 kimacce — 34 yaca (1 gac B Hegenmo), B 11 kiacce — 34 yaca
(1 gac B HezIEIIO).

COAEPXAHUE OBYYEHUA
10 KUIACC

Tema 1. BuoJsiorns kak Hayka (2 yaca)

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKamu, pusocopueil, STUKON, 3CTETUKON U MPABOM.
Ponb Ononoruu B popMUpPOBAHUU COBPEMEHHOW Hay4HOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.



MeTonbl MO3HaHUS KUBOUM IPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHue, KilaccupuKalus, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JAHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbnos, Ixx. Yorcon n @. Kpuk.

Tabmus! u cxeMbl: « MeTo bl TO3HAHUS )KUBOW TPUPOIBD).

JlaGopaTopHble M NpaKTHYeCKHe PA0OThI:

[Ipaktrnueckass pabdora Ne 1. «Vcnosb3oBaHue pas3nMYHBIX METOAOB MpHU
M3YYEHUHU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 X opranm3amnus (1 yac)

’Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMET U3ydeHus: ouosoruu. OTinuue
KUBBIX CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M X pa3HOOOpas3ue. YpOBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIM, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTr€OlIeHOTHYECKUI), OrnochepHBbIil.

JlemoHCTpauuu:

Tabnuibl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HU», « Y POBHH OpPTaHU3AIUU
YKUBOU MPUPOABD.

O6opynoBanue: Mojieab MoJiekyibl JIHK.

Tema 3. XuMu4yeckuii cOCTaB U cTpoeHne KieTKH (8 yacoB)

XUMHAYECKHN COCTAB KJIETKU. XUMHUYECKHE 3JIEMEHTBI: MaKpOSJIEMEHTHI,
MHKpPO3JIEMEHTHL. Boia 1 MUHEpanbHbIE BEIIECTBA.

@DyHKIIMM BOJIBI M MHHEPAIBHBIX BelecTB B KieTke. [lommepikanue
OCMOTHYECKOI0 OaJiaHca.

benku. CoctaB u ctpoeHue OeaxkoB. AMUHOKUCIOTBI — MOHOMEPHI OEJIKOB.
He3aMeHnMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKysbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OETKOB.

depmeHTHI — Onosiornueckue katanuzatopbl. CTpoenue pepMeHTa: akTUBHBIN
LHEHTp, cyOctpatHas cnenuuyHoctb. Kodepmentsl. Butamunbl. OTinuus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaTU3aTOPOB.

YraeBosl: MOHOCaxapu bl (TI0K03a, prubo3a U 1e30Kkcuprbo03a), Aucaxapuiabl
(caxaposa, JlakTo3a) W ToNHMcaxapuibl (Kpaxmaj, TJUKOTeH, IeJUTI0JI03a).
buonornyeckue QpyHKIIMU YIII€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuasl, crepounsl. ['mapoduIbHO-
ruapodobHbie  cBoiicTBa. buomornueckue Qyukmum aunugoB. CpaBHEHHE
YTJIEBOJIOB, OCTTKOB Y JIMMHUI0B KaK UCTOYHUKOB YHEPTHUH.

Hyxnennosele xkucnorsl: JHK wu PHK. Hykmeornasl — MoHOMEDSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkmuu JIHK. Ctpoenne u ¢pynkiuu PHK.
Bunet PHK. AT®: crpoenue u pyHKIuu.

[{uTosiorust — Hayka o KieTke. KiietouHnas Teopust — mpuMep B3auMOIEUCTBUS
ujen u (paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yYeHUS KICTKHU.



Krerka kak nenoctHas skuBas cuctema. OOuue npu3Haky KJIETOK: 3aMKHYTast
HapyxkHass MmemOpana, moiekynsl JIHK kak renermueckuil ammapar, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKas U mpokapuothyeckas. OcoOeHHOCTH
CTpOEHHUs MpokapuoThyeckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIbHOM, >KMBOTHOM U
TPUOHOM KJICTKH.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJUKC, UX
¢yukuu. [Tnazmatudyeckas memOpaHa, e€ cBoiicTBa u ¢pyHkiuu. Lluromnasma u eé
opranounbl. OmHomemOpannable opraHouabl kietku: OIIC, ammapat ['ombmkwy,
mu3ocombl. [lodyaBTOHOMHBIE OpPraHOWIbBl KJIETKWA: MHUTOXOHIPHH, IUIACTU/BI.
[IpoucxoxaeHnne MUTOXOHIApWA W miaacTua. Buasl mmactun. HememOpanubie
OpraHoOuAbl KJIETKU: pPHUOOCOMBI, KIIETOUHBIM ILIEHTP, LEHTPUOIHU, PECHUYKH,
KryTHUKA. QDYyHKIIMY OPraHOMJ0B KIIETKU. BKiItoueHus .

SAnpo — perynatopHblil neHTp kieTku. CTpoeHue sjapa: siepHas 000J104Ka,
KapuoIuIazMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE.

JlemoHCTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PacnpeneneHne XUMHYECKHX 3JIEMEHTOB B HEXKUBOW IIPUPOJIEY,
«Pacnpenenenue XMUMAYECKHUX JIEMEHTOB B )KMBOU ITPUPOJAECY.

Tabmuubr 1 cxembl: «llepuognyeckass TaONHMIIA XUMUYECKHX DIIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOAbDY, «brocunTtes 0enka», «CTpoeHre MOJIEKYIIbl OeKay,
«Ctpoenue pepmentar, «Hyknennonsie kucnotsl. JJHK», «CTtpoenne Monexyibl
AT®», «CtpoeHre 2yKapuOTHYECKOW KIETKW», «CTpOEHUE KUBOTHOU KIIETKUY,
«CTpoeHHE pacTUTENbHON KIETKW», «CTpoeHHE NPOKAPUOTHYECKON KIIETKNY,
«Ctpoenue sapa KIEeTKN», « Y TIeBOABD, «JIMIUIbI.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, O0OpYIOBaHWE Jii MPOBEICHUS
HaOMIOACHUN, HM3MEpPEHUI, 3KCIEPHUMEHTOB, MHKpPOIpENnaparbl pPACTHUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

JlabGopaTopHble 1 NpaKkTHYecKue padoThbl:

JlaGopatopuas pabota Ne 1. «/3yueHue KaTaJIUTUUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHHUs KIETOK pPACTCHH,
KUBOTHBIX W OaKTepuil MOJ MHKPOCKOIIOM Ha TOTOBBIX MHKpOIpenapaTax U HuX
OIHMCAHUEY.

Tema 4. JKuzHeaeATeIbHOCTD KJIeTKH (6 4acoB)

OOMeH BellecTB, WM MEeTa0oIu3M. ACCUMUIIALUA (IIaCTUYECKU OOMEH) U
TUCCUMWISIIUS (PHEPreTUuecKuii oOMEH) — JIB€ CTOPOHBI €IWHOTO Tpoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHs BEUIECTB U HHEPrMM B MOHMMAHUU
MeTaboar3ma.

Tunel oOMeHa BemecTB: aBTOTPo(HBIN U TeTepoTpodHbIi. Posb hepMeHTOB B
oOMeHe BEIIeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.



®ortocunte3. CBeroBas u TemHOBass (¢a3bl (orocuHTe3a. Peakiuu
dboTocunTe3a. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emie. BiausHue ycinoBuii cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBITIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUIA.

XeMocuHTEe3. XeMOCUHTE3UPYIOINe OaKTepuu. 3HAUYECHUE XEMOCUHTE3a JIJIst
KU3HU Ha 3emie.

DHepreTudeckuii oOMeH B KIleTKe. PaciiemnieHue BeIlecTB, BBIIEICHUE U
aKKyMYJIMPOBAaHHE SHEPTUH B KJIETKE. DTarbl YHEPreTUYecKoro ooMena. [ mukomnus.
bpoxenne u ero Buapl. KucimopogHoe OKHCIIEHHE, WU KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakuun wmarpuyHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK.
Peanuzanus renetwdyeckoit mHGOpManmuu B KIETKE. [ €HETHMUECKHH KO M €ro
cBoiicTBa. Tpanckpunuus — marpuunblid cuaTe3 PHK. Tpancisauus — OnocunTes
Oenka. Otambl TpaHcaamuu. KoaupoBaHwe aMHHOKHCIOT. Pois pubocom B
OnocuHTe3e OernKa.

Hexkinerounsie (popMbl xu3HU — BUpYChl. ctopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS W IKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3Hnu pacTteHuii, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummynoxaeduiura yenoseka (BMY) — Bo3oymutens CIIM/la.
OOparHast ~ TpaHCKpuIlMsi, peBepraza U  uHTerpasa. IIpodunakTuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00J€BaHUA.

JlemoHCTpauuu:

[Toptpetsl: H. K. Konbnos, . U. IBanoBckwuii, K. A. Tumupsizes.

Tabmuupsl u cxembl: «Tumnbl nutanusy, «Metabomuzmy, «MUTOXOHAPUS,
«JHepreTuyeckuit ooMen», «Xmopormiacty, «Potocuntes», «Ctpoenue JIHK,
«Ctpoenue u (yHKIIMOHUPOBaHUE TeHay, «CuHTE3 OenKkay, «[ e HeTHYeCKUl Koy,
«Bupyco», «bakrepuodarn», «CtpoeHue u ku3HeHHbIA 1uka Bupyca CIIN/]a,
6akrepuodaray, «Pemmukarus JJTHK.

O6opynoBanue: moaenu-anmmkanuu «Y apoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KJISTKU», Mojielb cTpykTypsl JIHK.

Tema 5. Pa3MHOkKeHUe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHu3MoB (5 4ac)

Kiterounblii UK, WM KU3HEHHBIM UK KiIeTku. MHTepdasza m MUTO3.
[Tponecchl, nmpoTtekatoie B uHTepdaze. Perukanus — peaxkius MaTpU4HOIO
cunteza JIHK. Crpoenune xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL.
JIunIouIHbI U TAIUIOMJHBIA ~ XpPOMOCOMHBIE ~ HAOOpbhl.  XPOMATHJBI.
[uTonornueckue OCHOBbI PAa3MHOKEHUS W  HWHIWBUIYAJbHOTO  PAa3BUTHUSA
OpPraHu3MOB.

Henenune knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi ruOeNb KJIETKH — aromnTo3.

dopMbI pa3MHOKEHHsI OPraHU3MOB: OecIoyioe U moyioBoe. Bumbl 6ecmosnoro
pPa3MHOXXEHUS: JIEICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHUE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pasMHOXKEHHUE, €r0 OTIIMYUSI OT OECTIOJIOTO.



Meito3. Cranun Mmeio3a. [Iporecchl, Npoucxoasdiie Ha CTaauaX Meno3a.
[ToBenenne xpomocomM B wmeiosze. Kpoccunrosep. buosornueckuii cmbiCia U
3HAYEHUE MENO03a.

["ameTorenes — mporecc oOpa30BaHUS TIOJOBBIX KJIETOK Y IKUBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (ClepMaro30ui], SHIEKIeTKa) — CIepMaTOreHe3 U OBOTCHE3.
OcCOOEHHOCTH CTPOEHUSI SMIIEKIETOK W CcrepMaTro3ouaoB. OIiioI0TBOPEHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHOHAJIBbHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIIBHOTO PAa3BUTHSA Yy MO3BOHOYHBIX YKUBOTHBIX:
npoOsieHre, TacTpyismnus, opraHorene3. IloctaomOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPHUOHAIBPHOTO PA3BUTHS: TPSIMOe, HempsiMoe (JIMYMHOYHOE). Brmsawme
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIC
YPOZICTBA.

Poct u paszButme pacrennil. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTAIUU PA3BUTHSL.

JlemoHCTpauuu:

Tabmuubr u cxeMmbl: «DOpMBI pPa3MHOXKEHHSI OpPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TMOJOBBIX KJIIETOKY,
«Crtpoenune xpomocombl», «Knerounsld mukin», «Permmmkanusa JTHK», «Mwuto3y,
«Menosz», «IIpsmoe u HenpsaMoe pa3BuTue», «['ameTrorenes y MiIeKONUTAIOMNX U
4eJI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOII, MHUKPOIIPENAPATHI «CrniepMaTo3ouapbl
MJIEKOIIUTAIOLIET0», «SIHIIeKIeTKa MIIEKOMUTAIOMEro», «KapuokuHe3 B KIIETKax
KOpElIKa JIyKa», MAarHuTHas MOJEJb-alIUIMKalus «/leeHne KIeTKW», MOJAEINb
JHK, Mmozaenb MeTtadazHoit XpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHUMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApaTaxX).

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOCHHS TOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HaciieicTBEHHOCTH H H3MEHYHBOCTH Oprann3mos (9 yacoB)

[Ipenmer u 3amaun reHetuku. Mictopus pa3BuTHs reHETUKU. POJb uTonorun
U OMOpHOJIOTUM B CTAaHOBJICHMHM TE€HETUKU. BKiIaa poOCCHICKHMX M 3apyOeiHBIX
y4€HBIX B pa3BUTUE TEHETHKU. METOAbl TEeHETUKH (THOPUI0JIOTHYECKUH,
[IUTOTEHETUYECKUM, MOJIEKYJISIpHO-TeHeTHUeCKui). (OCHOBHBIE TE€HETUUYECKHE
NoHATUA. ['eHeTHYeCKas CUMBOJIMKA, UCTIOJIb3yEMasi B CXEMaxX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MoHorubpuHOe CKpelIMBaHWE. 3aKOH €IMHOOOpa3usi THUOPUIIOB TIEPBOTO
nokoJieHus. [IpaBuiio noMuHMpPOBaHUs. 3aKOH pacCIIeIVICHUs] TPU3HAKOB. [ nunmoresa
4uCTOTHI raMeT. [1omHOe 1 HemoJIHOe TOMUHUPOBAHUE.

JurubpuaHoe ckpenmBanue. 3aKOH HE3aBUCUMOT0 HACJIeI0BaHUsI PU3HAKOB.
[{utoreneTuuyeckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHUSI.



AHanuzupyrouiee ckpenBanue. Vcnoap30BaHne aHATU3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIpEIeNIeHUsI TEHOTHUIA OCOOH.

CuerieHHO€E HaclieqoBaHue npu3HakoB. Pabora T. Moprana no cuerjieHHOMY
HACJIeOBaHNIO TeHOB. HapylieHne cuenieHus reHoB B pe3ybTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHS HACJIEICTBEHHOCTHU. [ e HETHUECKHE KAPTHI.

['enetuka mosia. XpoMOCOMHOE ONpEAeiCHUE Moyia. AYTOCOMBI U TOJOBBIC
XpOMOCOMBI. ['oMoraMeTHole M TreTeporameTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUJIbI MN3MEHYMBOCTU: HEHACIEACTBEHHAS U HACIICICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKALUOHHON N3MEHUYUBOCTU. BapHualiMoHHbIN psiJi M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KaUE€CTBEHHBIE NMPU3HAKU U X
HOopMa peakiuu. CBocTBa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnenctBeHHasi, wiM TEHOTUIIMYECKas, HU3MEHYMBOCTh. KomOMHaTHBHas
U3MEHUMUBOCTh. Meio3 U TMOJOBOM TMpOIECC — OCHOBA KOMOWHATUBHOMU
U3MEHUYUBOCTU. MyTanmoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTauii: reHHBbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpuurHbl MyTaluii. MyTtareHHuble (akTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HAclieICTBEeHHOM n3MeHunBoct H. . BaBuiosa.

BHesinepHas HacIeqCTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T'€HETHUKHU
YeJIOBEKA: TeHEATOTHYECKUM, OJIM3HEIIOBBIN, IIMTOTEHETUYECKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemenHOE ONIPENICIICHHE TEHOTHUIA!
MOJTHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[II1P-ananu3a. HacneacTBeHHbsle 3a00l€BaHUS YCIOBEKA: TEHHBIC OOJIC3HH,
00JIe3HN C HACIEICTBEHHON MPEApacroaoKeHHOCThI0, XPOMOCOMHBIE OOJIE3HH.
ComaTtnyeckue | TeHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpUHIUIIBI
310pOBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPO(UIAKTUKY U JICUEHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTUUeCKOe KOHCYJbTHUPOBaHUE. 3HAUYCHHE MEIUITUHCKOM
TC€HETHKHU B MPEJAOTBPAIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHCTpauuu:

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

Tabnuie! U cxembl: «K MOHOTHOPUIHOE CKPELIMBAHUE U €T0 IUTOTeHEeTUYeCKast
OCHOBa», «3aKOH pacUICIICHUS U €70 HUTOT€HETUYECKAsI OCHOBAY, «3aKOH YUCTOTHI
ramer», «lurubpuaHoe ckpeniuBanuey, «lluTonornueckue OCHOBBI JUTHOPHUIHOTO
CKpelnBaHus®», «Menosy», «B3anmMoaencTBue aiesibHbIX T€HOBY, «I eHeTnueckue
KapThl pacCTeHUH, )KUBOTHBIX M YeloBeKa», «I eHeTnka moJsia», «3aKOHOMEPHOCTH
HacJIeIOBaHUs, CUECIUIEHHOTO C MoJom», «KapuoTUIbl 4eloBeKa M YKUBOTHBIXY,
«Bunpl m3mMeHunBoCTHY, «MoauduKalMoHHas W3MEHYUBOCTHY, «HacnmemoBanwme
pesyc-akropay, «['eneTuka rpyni KpoBu», « MyTallnoHHass ”3BMEHYHBOCTHY.

O6opynoBaHue: MojeIU-aMIUIUKAUY «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBaHuey, «JuruOpuanoe ckpeuBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT M MUKpoTipernapart «/[po3oduna» (Hopma, MmyTauuu GopMbl
KPBUIBEB M OKPACKH TeJa), repoapuid «I'opox moceBHOM».

JlabGopaTopHble 1 NpaKkTH4YecKue padoThbl:



JlaGoparopnas pabora Ne 5. «3yueHue pe3ynbTaTOB MOHOTHUOPUIHOTO U
OUTHOPUIHOTO CKPELIUBAHUS Y APO30(QUIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.
JlabopaTtopHas pabota Ne 6. «3yueHne MoanUKaIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».
JlaGoparopHas pabota No 7. «AHanu3 MyTanuid y Ipo30(uisl Ha TOTOBBIX
MUKpOIIpenaparax».
[Mpaktuyeckass pabora Ne 2. «CocraBieHMe U aHadW3 POJOCIOBHBIX
YEJIOBEKay.
Tema 7. Cenexuusi opranu3zMoB. OcHOBBI OMoTexHOI0rHH (3 Yaca)
Cenekiys Kak HayKa M IpoLEcC. 3apOKJICHUE CENEKUUU U JOMECTHKALMS.
VYyenue H. 1. BaBunoBa o eHTpax MpOUCXOXKACHUS U MHOT000pa3us KyJIbTYPHBIX
pactenuid. LIeHTpbI MPOUCX0XKACHNUS TOMAIIHUX KUBOTHBIX. COPT, MOPO/A, IITAMM.
CoBpeMeHHbIE METOIbI CEeJIEKIIMU. MacCOBbIN U UHAUBUAYAJIbHBII OTOOPHI B
CEJIEKIIMM pacTeHU U KUBOTHBIX. OlleHKa 3KcTepbepa. bim3koponcTBEeHHOE
cKkpemrBaHue — UHOpuauHr. Yucrass nuHus. CKpenMBaHHE YUCTBIX JIMHUM.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE cKpelMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuansanus u e€ ycrnexu. IcKycCTBEHHBIN MyTareHe3 1 oJyuyeHue
HOJIMIUIOUAOB. JIOCTHIKEHUS CeNIEKIINY PacTEHUH, dUBOTHBIX U MUKPOOPTaHU3MOB.
buoTtexHonorus kak oTpacib MPOU3BOACTBA. ['€HHass WH)KXEHEpHUs. DTallbl
co3nanusa pexomOuHanTHOW JIHK wu TpaHcrenneix opranusmoB. Kierounas
umkeHepus. Kietounsie KynpTypel. MUKPOKIOHATBFHOE PA3MHOKCHHE PACTEHHI.
KnonnpoBaHue BBICOKOIPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OpPTaHU3MOB.

Okosiornyeckue M dtuyeckue  npobnembl. MO —  reHeTuuyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypumn, I'. /1. Kapneuenko, M. @. lBaHoB.

Tabnuupl U cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS W MHOTro00Opa3us
KYJbTYPHBIX pacTeHuit», «llopoasl foMamHuX XKUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padboter akagemuka M. @. BaHoBay,
«Tomumnounus», «OObEKTHl OWoOTexHONOTUM», «KJeTOuHBIE KYJIBTYphl U
KJIOHUpOBaHue», « KOHCTpyrnpoBaHue 1 MEPEHOC TE€HOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUI0JI0B M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble M NpaKTHYecKHe padoThbI:

Oxckypeusi «OCHOBHBIE METOABI U JOCTHUXKEHUS CEJIEKIIMU PACTCHUN WU
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MIJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34UCTBO, J1abOpaTOpHIo
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DOBosronuonHasi 6mosiorus (9 yacon)



[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OHMoNOruu. BiusiHME SBONIOIMOHHOM TEOpUM HAa pa3BUTHE
OHMOJIOTHH U JPYTUX HAYK.

CBuzerenscTtBa 3BOoMOUMU. [laneoHTONIOrMUECKHE: MOCIEA0BATEIBHOCTh
HOSIBJIGHUS BHUJOB B THAJECOHTOJIOTMYECKON JIETONMUCH, MEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoacTBo U paznuuue (ayH U (paop MaTEPUKOB U OCTPOBOB.

OMOpHOIOrMYecKHe: CXOACTBA M pa3iauuus 3MOPHOHOB pa3HBIX BUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJOTUYHBIE,
pYJUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpPraHHU3MOB.

OpomounonHas Tteopuss Y. Jlapuna. Ilpeanochuiku BO3HUKHOBEHMS
JapBUHHU3MA. JIBIKyIIME CHJIBI 3BOJIONUU BUIOB Mo JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMNpPENEIEHHAs W3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus sBosonuu (CTI) n €€ OCHOBHBIE MOJOKEHUS.

Muxkpossosrorus. [lomymnsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBuxynie cuibl ((pakTopbl) SBONIOLNUM BUAOB B IpHUpoje. MyTallMOHHBIH
Opouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lOmynsiMOHHBIE BOJHBI U Jped
reHOB. 3011 1 MUTpanusl.

EctecTBeHHBIII 0TOOp — HampaBisitoUMil  ¢gakrtop 3Bojouud. DopMbI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bojironuu. [Ipumepst
MPUCIIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTALIUY.

Bun wu BugmooOpazoBanue. Kputepun Buzma. OcHOBHblIE  (OpPMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOE.

MakposBomoniusi.  PopMbl  3BOJIOLUMU:  (UIETHYECKAs, JTUBEPreHTHas,
KOHBEpreHTHasi, napajienbHas. HeoOpaTtuMocTs 3BOTIOIUH.

[IponcxoIeHHE OT HeCleNHaTU3UpPOBaHHBIX Npenkos. [Iporpeccupyromast
crnenuanu3anrsa. AJanTUBHAs paguanus.

JlemoHCcTpanuu:

[Toptpersr: K. JInnnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepros.

Tabnuubl u cxemsbl: «Pa3BuTHe OpraHMuecKoro Mupa Ha 3emiie», «3apoIbIIu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy», «@Dopmbl  OOppObI 32
cyiectBoBanue», «EcrecTBeHHbIN 0TOOPY, «MHOTrOOoOpa3ue COpTOB pPacTCHHID,
«MHoroo6pazue  TOpOJ  KHUBOTHBIX, «llonmynmsiumm»,  «MyrtanuoHHas
WU3MEHYUBOCTB», «ApoMopdo3bl», «anoamantauum», «OO0mIas IereHepanus»,
«/IBmxymme cunel sBomounn», «Kapra-cxema wMapmpyra nyremectBus Y.
Hapsunay, «boprba 3a cymectBoBanue», «IIpucrnoco0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHue», « IKOJIOTMIECKOE BU00OPA30BAHUEY.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3jIM4YHBIMU TUIIAMH OKPACKH,
HAaOOp IUIOOB M ceMsiH, Kosuiekuusi «[IpuMepsl 3alIUTHBIX HPUCTIOCOOJIEHUN Y
AKUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPABICHUS SBOIIOLUNY», 00ObEMHASI MOJEIIb
«CTpOo€HHE TOJOBHOIO MO3Ta TO3BOHOYHBIX.



buoreorpapuueckas kapra wmupa, kKoiekuus «Dopmbl CcoxpaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHui», wonenp anmumkanus «llepexpécr
XPOMOCOMY, BIIaXKHbIE TTpenapaThl «Pa3zBuTue HacekoMoroy, «Pa3BUTHE JATYIIKNY,
MUKporpenapar «/lpo3oduna» (Hopma, MyTanuu popMbI KPbLUTHEEB U OKPACKH TENA).

JlaGopaTopHble 1 NpaKTH4YecKue padoThl:

JlabopatopHass pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrmocoOJIeHHOCTH OpTaHu3Ma U e¢
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HukHoBeHue 1 pa3BuTHe ;kn3Hu Ha 3emJie (10 yacon)

JloHayuyHble TpPEACTaBICHHUS O 3apOKICHHHM >XU3HU. HayuyHble T'MIOTE3bI
BO3HMKHOBEHHUS >KM3HH Ha 3emje: aOhOoreHe3 M MaHCIepMUsA. XUMUYECKas
ABONIOLMSA. AOHOrE€HHBIM CHUHTE3 OPraHWYECKHX BEUIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTANBHOE MOATBEPKIACHUE XUMUYECKON 3BOIOIMU. HauanbHble Tamnsl
ouonoruyeckor sBomronuu. ['mnoreza PHK-mupa. @opmupoBanre memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJIETKH. lIepBble KIETKH M HMX 3BOJIIOLHA.
®opMHUPOBAHUE OCHOBHBIX TPYIIT KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie Mo 3pam U nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickass d3pel. llameosolickas spa U €€ mnepuoAbl: KEeMOPHUICKUH,
OPJOBUKCKUH, CUIIYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa v €€ MePUOAbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaliHo3oiickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTECHOBBIN,
AHTPONOTEHOBBIM.

XapakTepucTuKa KiIuMaTa M reoJIOTMYecKuX mnpoueccoB. OCHOBHBIE Tarlbl
ABOJIIOLIMM PACTUTENBHOIO M >KMBOTHOIO MHpa. ApomMop}o3bl y pacTeHUl U
KUBOTHBIX. [l0osiBIIEHHE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpakeHHe »3BoOUUUA. (OCHOBHbBIE
CUCTEMAaTUYECKHUE IPYNIbl OPraHU3MOB.

OBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUA KaK Hayka. Pa3Butre mpeacTaBiIeHUN O
NPOUCXOKIECHUHU YelloBeKa. MeTtonbl H3ydeHusi aHTpororeHe3a. (CxoacrtBa u
pa3IMyuusl 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrxymue cuibl (pakTopsl) anTpororeHesa. HaciencrseHHast U3MEHYHBOCTD
U ecTecTBeHHbI 0TOOp. OOIIEeCTBeHHbIN 00pa3 >KU3HU, U3TOTOBIIEHUE OPYIUi
Tpy/ia, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLIMM YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmeneli, YemoBek npsaMoxonsmmi, YenoBek HeaHAepTanbCKUM, YemoBek
pa3yMmHbIii. Haxoakum HCKOMaeMbIX OCTaTKOB, BpPEMS CYIECTBOBAHMS, O0JACTb
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioWJiHass  (PKBaTOpHAJIbHAsI),  MOHIOJIOWJIHAS
(a3uarcko-aMepukaHckasi).  UepTel  MPUCTIOCOOJIEHHOCTH  TPEACTaBUTENCH
YEeJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHMS. ENMHCTBO 4YeIOBEYECKHX pac.
Kputunka pacuzma.

JdemMoHcTpanmu:



[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Muwmuiep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHue CoJIHEYHOM CHCTEMBI», «Pa3BuTHE
opraHuueckoro Mupa», «PacturenbHas KieTka», <«OKUBOTHas  KJIETKay,
«IIpokapuoTnueckas kierka», «COBpEMEHHasi CHCTEMA OPTaHUYECKOIO MHUPa»,
«CpaBHEHHE AaHATOMHYECKHX YEPT CTPOCHHS YEJIOBEKAa W YEIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE Me€CTa MAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOIO 4eJIOBEKa», «/lpeBHenmme moan», «llpeBHue moan», «llepsbie
COBPEMEHHBIE JIOIN», «HeToBEeYECKHUE pachy.

OOopynoBanue:  myisku — «lIpoucxoxaenune — yenoBeka»  (OrOCTBI
aBCTpaJIONUTEKa, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHBOHIIA), CJCNKU WU
U300pKEHUS KaMEHHBIX OpYJIud MEepBOOBITHOTO YeNlOBeKa (KaMHU-YOIIEpPHI,
pyOuna, ckpebna), TeoxXpoHOJOrMdeckass Tabnuna, KoJuleKuus «DopMbl
COXPaHHOCTH MCKOIAEMbIX )KUBOTHBIX M PACTCHUIN.

JlabGopaTopHblie U NpaKkTHYecKue padoThbl:

[Ipaktuueckast padota Ne 1. «M3ydeHue UCKOMAEMbIX OCTaTKOB PACTCHUM U
KUBOTHBIX B KOJJICKIIUSX).

OKcKypcusi «OBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WIIM KPAaEeBETUECKUN My3€il).

Tema 3. Opranu3mbl u oKpy:kammas cpeaa (5 gacon)

DKonorus Kak Hayka. 3ajauyd U pa3feibl IKOJIOTUHA. MeToabl SKOJIOTHYECKUX
HCCIIEIOBAHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, MMOYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.

Oxonornueckue (akropel. Kiaccudukanusa skonorudyeckux (HakTOpoOB:
abuoTHYeCcKHe, OMOTMYECKHE M aHTPOIOTeHHbIE. JlelcTBHE HSKOJIOIMYECKHUX
(hakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIEpaTypa, BIaKHOCTb. DoTOnepuoan3M.
[IpucnocoGneHusi OpraHuU3MOB K  JACUCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buonornueckue puTMBL.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOIEHCTBUN: KOHKYPEHIIUS,
XUIIHUYECTBO, cUMOKMO3 U ero (opmsl. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHHe OWOTUYECKMX B3aUMOJEWUCTBUI Ui CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH monyjsauud. OCHOBHBIE TMOKa3aTenu
MONYJSIUUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. JmHaMyka 4ucIeHHOCTH MOMYJISIIIUN U €€ perysius.

JleMoHCTpauuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpeapl oOUTaHUS
opranu3sMoBy», «®Doronepuoguzm», «llomymnsiiun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJIsuuU UHPYy30puu-TyPenbkn», «[lumesbie nenm.

JlaGopaTopHble M NpaKTH4YecKHe PadoThI:



JlaGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HbIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCa.

[Tpaktrueckas padota Ne 2. «[1oacu€T MIOTHOCTH MONYJISILHUNA pa3HbIX BUOB
pacTeHUI.

Tema 4. Coo6mecTBa u H3KojI0rnyeckue cucremMnl (10 yacon)

Coo0miecTBO opraHu3MoB — OuoineHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buaesl-momuHantel. CBsi3M B
ouoreHose.

DKoJIoTMYeckrue CcUcTeMbl (dKkocuctembl). [lonstue 00 »sKkocucreMe u
ouoreorieHo3e. @DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYLICHTHI,
KOHCYMEHTBI, peAylEeHTbl. KpyroBopoT BEIIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (numieBbie) ypoBHH 3KocucTeMbl. [TuieBsbie 1ienu u cetu. OCHOBHBIE
MOKa3aTeld JKOCHCTEMbI: OHoMacca, MPOAYKIHUSA. DKOJOTHYECKHUE MUPAMUJIBL:
NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYUBOCTD,
camoperyJisanus, pazsutue. CyKueccus.

[TpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHUCTEMA XBOMHOTO
WJIU IIHPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ YKOCHCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe v Xx0351MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak @akTop yCTOMYMBOCTH »dKocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpas3us Ha 3eMJie.

Vuenue B. U. Bepnaackoro o ouocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo U ero ¢yHkiuu. OcobeHHOcTH Ouochepbl Kak
rJ100aNbHONM JKOCUCTEMBI. J[MHaMuueckoe paBHOBecMe H oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOT€OXMMHUYECKUE ITUKIIBI AJIEMEHTOB (yrieposa,
a3oTa). 30HAIBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOreHHbIE U3MEHEHUS B Onocdepe.
['moGanpHbIE SKOJIOTHYECKHUE POOIEMBI.

CocymiecTBoBaHMe MPUPOILI U YesioBeuecTBa. CoxpaHeHne 0nopasHooopaszus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OcCHOBa palMOHAIBHOTO YIPABICHUS
IPUPOAHBIMUA PECYPCAMU U UX UCIOJIb30BaHue. JloCTH)KEHNS OMOJIOTUM U OXpaHa
TIPUPOJIBI.

JlemoHCcTpanuu:

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

Tabnuiel u cxemsl: «lluimeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nutanus», «IKOIOrHYECKas MUPAMUIAY,
«buocdepa u yenopek», «IKocucTeMa MUPOKOJIMCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3 Bomoémay», «ArporueHo3», «lIpumepHbie
AHTPOIIOTCHHbBIE BO3JAEHUCTBHUS HA IPUPOY», « BaxkHENIInEe UCTOYHUKY 3arpsA3HECHUS
BO3/lyXa M TPYHTOBBIX BOM», «llouBa — BakHelIIas cocTaBisromnias ouochepny,
«®DakTopel  nmerpamanuu  mouBy, «llapHuKoBBIT  dPdexT»,  «DakTOpHI
paaMoOaKTUBHOIO 3arpsisHeHUs Ouocdeprl», «OOmas crpykrypa Ouochepbi»,



«Pacnipoctpanenue ku3Hu B Ouocdepe», «O30HOBBIM dSKpaH OHOCPeEpb»,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopoT azora B mpupoae».

O6opynoBanue: Mojieib-aniuiMkanus « Tunuyasie OMOIEHO3bD», TepOapuit
«PacTtutenbHble cO00IIECTBaY, KOJUIEKINHN «buoreHo3y, «Bpeautenu BaxHEHIINX
CEJILCKOXO3SIUCTBEHHBIX KYJIbTYpP», FepOoapru U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX,
NPUHAJIEKAIINE K PA3HBIM SKOJIOTUYECKUM TpyIIIaM oJHOro Buaa, KpacHas kaura
Poccuiickoit  denepannn, HN300paKeHUST OXpaHSAEMBIX BHJIOB pPAcTCHUH U
KUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cornmacho ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUSA K peE3ysibTaTam
OCBOEHHUS  OOYyYaloIMMHUCA TporpaMM cpegHero oOimiero  00pa3oBaHMS:
JTUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX PE3yIbTATOB OCBOEHHUs Ipenmera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOIINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUNUCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEACNICHNI0, HaJu4yhe MOTHUBAIlMM K  OOY4YeHUI0O  OHOJIOTHH,
LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAAUIUNA pPa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOECH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICTIOBBIMM YCTAaHOBKAMH, NPUCYIIMMH CHCTEME
OMOJIOTUYECKOT0  00pa30BaHMs, HAJIMYHE HSKOJOTHYECKOrO0 IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3YNBTATHI OCBOCHUS IpeaMeTa «bHOJIOrus» JTOCTUTarOTCs B
€IMHCTBE Y4YEOHOW ¥ BOCIHTATENILHON JIEATEIbHOCTH B COOTBETCTBUU C
TPAIAULIMOHHBIMHA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUS W CIOCOOCTBYIOT TIPOLIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHs, PA3BUTHS BHYTPEHHEN ITO3ULUN JIMYHOCTH, NATPUOTHU3MA, YBAKECHUS
K 3aKOHY W IIPABOIOPAZIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO, B3AUMHOIO
YBOKCHUS, OCPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACJICAUI0 W TPATULIUSIM
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickon denepanuu, NpUpPoOAE U OKPYkKaKOIIEH
cpene.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mpeamera «buosorus»
JIOJKHBI OTPakaTh TOTOBHOCTH U CITOCOOHOCThH 00YYarONUXCsl PYKOBOJICTBOBATHCS
c(hOpPMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHUX  YyOEXKICHWH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTAM POCCHUICKOTO O0IIeCTBa, pacIlIupeHnue KU3HEHHOTO



OIBITA U ONbITA ACATEIBHOCTH B IMPOILECCE pEaIr3alyi OCHOBHBIX HAIPAaBJICHUMN
BOCIIMTATEJILHON JEATCILHOCTHU, B TOM YHCJIC B YaCTH:
1) rpa;kaIaHCKOT0 BOCTIMTAHNS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUIIMH O0YJArOIIETOCs KaK aKTUBHOTO 1
OTBETCTBEHHOTO WICHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUE 3aKOHA
Y MPABONOPSKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEITEILHOCTH MPU CO3JITAaHUH YICOHBIX
IPOCKTOB, PEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOUX JEHUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOIO
B3aUMO/JICUCTBUS JIIOJICH C Pa3HBIMHU YOCKIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM TOJIOKECHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOIO BBIMOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCJIEAOBATEILCKUX 3a7ad, YBaXUTEIbHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB NPU OOCYXJEHUU CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJICPKAHUS,

FOTOBHOCTh K TYMAHUTAPHOU W BOJIOHTEPCKOU JIESITEIIbHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON Ipak IaHCKOW WIEHTUYHOCTHU, TATPUOTU3MA,
YBAKEHUSA K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTHU Tiepel POIMHOM, TOpIOCTH
3a CBOM KpaH, CBOIWO POJIMHY, CBOM SI3bIK W KYJIBTYPY, HNPOIUIOE W HACTOAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

[IECHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEIUIO U MTAMATHUKAM IPUPOJBI,
OOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ] POCCHUUCKMX YYEHBIX B CTaHOBJICHUE W
pa3BuTHE OMOJOTHM, TOHUMAHUS 3HAYCHUST OWOJOTMUM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)XE€HHMIO M 3amute OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIHUTAHHUS:

OCO3HAaHUE JyXOBHBIX LIECHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI Y IIECHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAUTENSAM, CO3/IAaHUIO CEMbU HA OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMu HapooB Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAaHUE SMOLUOHATIBHOTO BO3/IEMCTBUS )KUBOM IIPUPOBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usmyeckoro BocnuTaHHA, GOPMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBLHOTO 0JIaronoJIyYns:

MOHUMAaHUE U peain3aliys 310pOBOro U 6€301MacHOro 00pasa xKU3HHU (370POBOE
NUTaHuE, COOJII0ICHNE TUTUEHUYECKUX MPAaBUII K HOPM, COAJTaHCUPOBAHHBIN PEXXUM
3aHATUH W OTAbIXa, peryispHas ¢u3nueckas aKTUBHOCTh), OepexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS K COOCTBEHHOMY (PU3HUECKOMY U
NICUXUYECKOMY 310POBBIO;

MMOHMMAHUE LEHHOCTH TNPaBUJ HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalIUX, YTPOXKAIOIINUX 3TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPyZA0BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH MAaCTEPCTBa, TPYIOIIOOUE;

TOTOBHOCTh K AKTHBHON JESATEIbHOCTU TEXHOJOTMYECKOM W COLMAIbHON
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIILHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

UWHTEpEC K pa3iauvHbiM cdepaM MpodhecCUOHAIBHOU NESITEIbHOCTH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymied npodeccu W peasu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMS

HKOJIOTHUYECKH 1[E€JIeCO00pPa3HOE OTHOIICHUE K TPUPOJIE KaK HICTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KyJIbTYphI: MPUOOPETEHUE OIbITa
MJAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TOCJIEACTBUM ISt
OKPYKarOIIEH CPEIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
peleHus;

CIIOCOOHOCTH MUCIOJIH30BATh MPUOOpETaeMbIe MPU U3yUYEeHUNU OMOJIOTUY 3HAHUS
M yMEHUS TpU  pEHIeHHuH  Tpo0sieM, CBSA3aHHBIX C  palMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX HAa COXPAaHEHHME pPABHOBECHS B HSKOCHUCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENMPUATHE AEHUCTBUN, IPUHOCAILNX BPEJ OKPYNKAIOIIEH IPUPOIHON
cpene, YMEHHE MPOTHO3UPOBATH HEOJArOMpPUSTHBIE DKOJIOTHYECKUE TOCIICICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILAThH UX;

HaJIMYue Pa3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHHUS, IKOJOTHUECKON KYJIbTYpHI,
OTIbITa NEATEIbHOCTH IKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEJIbHOM, KOMMYHUKATUBHOM Y COLHUAIBHOMN
MPAKTUKE, TOTOBHOCTU K YYACTHIO B MPAKTHUYECKOMN JIESITEIHLHOCTH 3KOJIOTUYECKOM
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 IO3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOW NMPAaKTUKHU, OCHOBAHHOTO Ha JHAaJiore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYHUTATENBCKOW KYyIbTYphl KaK CpPEICTBa
B3aUMOJICHCTBUS MEXTy JTIOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHE crenupuKd OHONOTUM KaK HayKd, OCO3HaHHs e€ poiu B
(GopMHpOBaHUN PALMOHATBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/aHUU IEIOCTHOTO
HpeACTaBiIeHUs 00 OKpYXKalolleM MHpe KaK O €JIMHCTBE MPUPOIbI, YeJOBEeKa U
o0miecTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelleHHH MpoliIeM
COXpaHEHHS MTPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3ALINM:
o0OecrieueHruss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JAaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX  pemiaTb pPeCcypcHble  MpOoOJIeMbl  Pa3BUTHUS
YeJI0BEYECTBA, OUCKA MyTEeH BBIXOJA U3 III00ANBHBIX HKOJIOTHYECKUX MPOOJIeM U
o0OecrieueHHs  MepexoJa K  YCTOMUMBOMY — Pas3BUTHIO,  PAIlMOHATHLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOTMUECKMX 3HAHUUW B LEJAX
HOBBIIIEHUST OOIIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOHN 4acTH (QyHKUMOHAJIBHOM I'PaMOTHOCTH 0O0ydYaromuxcs, GpopmMupyemon
pU U3Y4EHUU OMOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4YaeMble 3HAHMA JUIsl aHajiu3a Mo
OOBSICHEHHSI SIBIICHUI OKPYXAIOIIET0 MUPA M MPOUCXOISAIIMX B HEM HM3MEHEHHUH,
yMEHHE JelaTh OOOCHOBaHHBIC 3aKIIOYCHHMS Ha OCHOBE HAyYHBIX (DaKTOB H
MMEIOIIUXCA JJAHHBIX C HENbI0 MOTYYCHHs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS AJIs
pelieHus npobyieM B peaibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEeIbHOCTH, FOTOBHOCTb OCYIIECTBISTH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUIYAJIbHO U B ITPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpephIBHOMY  0Opa3oBaHUIO |
camMo00pa3oBaHWI0, K AKTHUBHOMY TOJYYEHHUIO HOBBIX 3HAHWA 1O OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTro mpenMera «buomorwsy»
BKJIFOYAIOT: 3HA4YMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEMUPUKY METOJOB ITO3HAHMSI,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHsl, SIBICHUE, MPOIIeCC,
CUCTEMa, HAay4YHbIN (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
MCCIeI0BaHNe, HAOI0ICHNEe, N3MEPEHNE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yueOHble JeicTBUs (TIO3HABaTeIbHBIE, KOMMYHHUKATHBHBIC, PETYJSTUBHBIC),
obecrneunBaronire GopmupoBanue GyHKIIMOHATHLHOW IPAMOTHOCTH M COLIUATILHOM



KOMIETEHIIUH  O0YyYaroIMXCsl, CHOCOOHOCTh OOy4YaroIMXCsl  HMCIOJb30BaTh
OCBOCHHBIEC MEKIMCLUUIIIIMHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIBHBIE
y4eOHbIE JCHCTBHS B IO3HABATENFHON U COLIMATBLHON MPAKTHKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
oOpa30BaHMsI TOJKHBI OTPAXkKAaTh:

OBaanenue YHHMBepCaJIbHBIMH y4eOHBIMU M03HABATEJIbHbIMH
JAEeUCTBUSIMU:

1) 6a30BbIe JOrHYECKHE TeiicTBUA:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh U aKTyalH3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHHHM 3HAHWM MPUEMBI JIOTUYECKOTO MBILIICHUS
(ananm3a, cUHTE3a, CpaBHEHMS, KilacCu(UKAITUU, 000OIICHNS ), PACKPHIBATH CMBICIT
OMOJOTHYECKUX TOHATHH (BBIIETATh WX XapaKTepHbIC MPU3HAKH, yCTaHABIMUBATH
CBSI3M C APYTUMHU NOHATUSMH);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH UX
JTOCTHIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C OCTABICHHBIMU LIETSMU;

UCIOJIb30BaTh OMOJIOIMYECKUE MOHITUS JUIs 00bACHEHUS (PAKTOB U SIBICHUN
KUBOU TIPUPOJIBI;

CTPOUTH JIOTMYECKHUE pACCYX ACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, II0
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS. B PaccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI U 3aKJIFOUEHNUS;

MPUMEHSATH CXEMHO-MO/IENIbHBIE CPECTBA [l MPEACTaBICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUWHA B M3y4aeMbIX OHMOJOTMYECKUX OOBEKTaX, a TaKKe
OPOTUBOPEUYHMI PA3HOTO pPOJA, BBISIBICHHBIX B Pa3IUYHbIX HH(POPMAIIMOHHBIX
UCTOYHMKAX;

pa3pabarbiBaTh IUIAH pELICHUs] NPOOJEMbl C YYETOM aHAIN3a UMEIOILUXCS
MaTepualbHbIX U HEMAaTepPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHMBATh PUCKHU TOCIEACTBUMN AESITENbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH pa0OTY B YCIOBHIX PEATBHOTO, BUPTYAIIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHE TPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIE0BATEILCKIE NeiiCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIIEOBATENBCKON U MPOEKTHOM AESTENbHOCTH,
HaBbIKAMM  pas3peuieHust 1npoOieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY IIOMCKY METOJ0B PEIEHUs MPAKTUYECKHX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBl JACSATEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAaHUA, €ro HUHTEpPIpeTalMH, MPeoOpa3OBaHUIO M NPUMEHEHUI0 B Y4EOHBIX
CUTYalUsX, B TOM YUCJIE IPHU CO3JaHUH YUEOHBIX U COLUANBHBIX TPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTh M (OpPMYyIUpPOBaTh COOCTBEHHBbIE 3aJaul B 00Opa30BaTEIbHOM
NESATENBbHOCTU U KU3HEHHBIX CUTYalUsX;



BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajayy,
BBIJIBUTaTh TMIIOTE3Y €€ PELIECHNUs, HAXOUTh apTyMEHTBI JUIs 10Ka3aTeIbCTBA CBOMX
YTBEPKACHHM, 3a]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh IIOJIyYCHHBbIE B XOJE PEIICHHUS 3aJa4d pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYallUsM, OLIEHUBAaTh INPUOOPETEHHBIN OIIBIT;

OCYILIECTBIAThH IIEJICHANPABICHHBIA MOMCK MEPEeHOCa CPEICTB U CIOCOOOB
JENCTBUA B PO(HECCUOHATBHYIO CPEAY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO O0JacTH
KU3ZHEJECATEIILHOCTH;

yYMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIC HJIEU, MPEAJIaraTb OPUTHHAJIBHBIC MOAXOAbI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE abTEPHATUBHBIEC PELLICHUS.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(pOpMAIUH (TEKCTE Y4EOHOTrOo
nocoOus, HAYYHO-TIONMYJISIPHOM JUTEpaTrype, OHOJIOTMYECKUX CIOBapSAX U
CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaIu3UpOBATH
MH(}OpMaALMIO Pa3IMYHbIX BUJIOB U (DOPM MpEACTaBICHUS, KPUTHUYECKH OLIEHUBATH
€€ JJ0CTOBEPHOCTh U HEMTPOTHBOPEUYNBOCTH;

(GOopMyIMpPOBATH 3alPOCHl U MPUMEHATH PAa3IUYHbIE METOJIbI MPU TOUCKE U
otbope Ouosiornyeckoil mHpopManuu, HEOOXOIUMOMN Ui BBIMOJIHEHUS y4EOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOI'O MCIIOJIb30BAaHUS PA3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpPEICTaBICHUS
Oouonoruyeckoi nHGopManuu (CXembl, TpadUKu, TUarpaMMbl, TAOIUIIBI, PUCYHKHU U
pyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padore ¢
Ouonornyeckod MHPOpMALME: NPUMEHATh XUMHUYECKUEe, (U3HYECKUE U
MaTeMaTUYeCKHe 3HAKHM M CHMBOJIbI, opMyibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIONIb30BaTh M MNPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

BJa/JeTh  HABBIKAMU  pAaclO3HAaBaHMA U 3allUThl  HMH(pOpMAIUH,
UHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBgi1aieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMM:

1) o0menne:

OCYILECTBIISATh KOMMYHUKAIIMU BO BCeX cpepax jKU3HHU, aKTUBHO y4acCTBOBATb
B JMajore WM JUCKYCCHUU MO CYHIECTBY OOCy»KAaeMoW TeMbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBIMOJHEHUS MpeiaracMon
3a/lay, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JIPYTrUX YYaCTHUKOB
JManora Wil JUCKYCCUN);



pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIICHMS, NOHUMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(QIMKTHI B BECTH IIEPETOBOPHI;

BJIAJETh Pa3IU4YHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJEUCTBHS, MOHUMATh
HaMEpEHUs JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKkTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMECTHAasl 1eATETbHOCTh:

MOHMMATh M HMCHOJIb30BaTh MPEUMYIIIECTBA KOMAHJAHOW U WHIUBUAYAIbHOU
paboTHI TIPH PEIICHUN OUOJIOTHIECKON TTPOOIeMBbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YIeOHOW 3a/1a4u;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)0T0 YjeHa KOJJIEKTUBA;

OpUHUMATh  II€JIM  COBMECTHOM  JIEATEbHOCTH, OpPraHW30BBIBATH U
KOOPAWUHUPOBATh JEUCTBUSL MO €€ IOCTHKEHHIO: COCTABIATH IUIAH JACHCTBH,
pacnpenensiaTb pojau ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYE€CTBO CBOETO BKJIAa U KaXkJJI0r0 y4aCTHUKA KOMaH bl B 00N
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TIPOEKTHI, OIEHMBATh WAEU C TMO3UIMH HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh MMO3UTUBHOE CTPATErMYECKOE IMOBEACHHE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PEryJISTUBHBIMU I€/iCTBUSIMH:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIsl BBIABICHUS NPOOJIEM U HUX
pEIICHUS B )KU3HCHHBIX U YICOHBIX CUTYAITUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKU B CBOMX JEHCTBHSIX U MOCTYIKAaxX MO OTHOUIEHUIO K KHUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY’KAIOIIHNX;

CaMOCTOSITETIbHO OCYLIECTBIISITh MO3HABATEIIbHYIO NESTEIbHOCTD, BBISIBISATH
npo0ieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
NESTETbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATENILHO COCTABJIATH IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM UMEIOIIHNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JIaBaTh OIICHKY HOBBIM CUTYaITUsIM;

pacMpATh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBINA BBIOOP, ApTYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pEelIeHHE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW HJPYAUIMU B
pPa3HBIX O00JIACTSIX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJeTh HAaBbIKAMU  TO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEpPIIAEMBIX JCHMCTBHUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTAaTOB U
OCHOBaHUH, UCMIOIB30BaTh MPHUEMBI PEIEKCHH JJIsi OLEHKU CUTYyalllH, BBIOOpa
BEPHOI'O PEILLICHHUS;

YMEThb OILICHUBATh PUCKUM W CBOEBPEMEHHO IIPUHMMATh PELIEHUS IO HX
CHWKEHUIO;

IPUHUMATh MOTHBBI W apryMEeHTBl APYIMX IIpM AHAIN3E pe3yJIbTaTOB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0sI U APYrUX:

IPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHUBBI W apryMEHThl JPYTHX IIPU AHAIU3E pe3yJIbTaToOB
NEATENBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLIMOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € MO3ULUU IPYTrOTO YEJIOBEKA.

HPEJIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHMs mporpammbl COO mno Ouojoruum Ha
0a30BOM YpOBHE BKJIIOYAIOT crienupuueckue A yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHMS, YMEHHUSA U CIIOCOOBI AEMCTBUI MO OCBOEHUIO, MHTEPIPETALNH U
peoOpa30BaHUI0 3HAHUM, BUIBI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CUTYalHsIX, a TAKXKE B pPEaJbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouojorued. B mporpamme mnpeameTHbIe
pe3yNbTaThl MPEACTABICHBI IO TOaM O0yUYEHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpenmera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B ()OPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpPa M HAyYHOIO MHPOBO33PEHHMS, O BKIJIAJE POCCHUICKUX WU
3apyOeKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peUICHUs )KU3HEHHBIX 3a/1a4;

YMEHUE PACKPbIBATH COJAEpkKAaHUE OHUOJIOTMYECKUX TEPMUHOB M TMOHSATHUM:
KU3Hb, KJIETKA, OPraHU3M, MeTab0I1M3M (0OOMEH BEUIECTB U MPEBPAILIEHUE SYHEPTUN),
romMeocTtas (caMoperyysiius), YpPOBHEBas OpraHu3aius O KUBBIX  CHCTEM,
CaMOBOCITPOU3BeIeHUE (PETIPOYKIUS), HACTIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, IEHTpalbHasg JOTMa MOJEKYJIsIpHOM Ouosnoruu), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBuioBa) u ydenust (o meHTpax MHOTO0Opa3usi u
MPOUCXOXKIECHUS KyJIbTYpHBIX pacTenuil H. 1. BaBuioBa), onpeaensiTe rpaHuLibl UX
NPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAONIOACHUE U
OMKCAHUE MUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUMN, OpraHu3alus U IpPOBEJCHHUE



OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBHXKEHHE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE IOJYYEHHBIX pPE3yJbTaTOB,
WCITOJIh30BAaHHBIX HAYYHBIX MOHATHNA, TEOPUN W 3aKOHOB, YMEHHUE JI€TIaTh BHIBOJIBI
HA OCHOBAHUH TOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC NPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpAIICHUS SHEPTUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO3a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO pPAa3BUTUS  OpraHu3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTMYECKHUX
IIPOLIECCOB M SIBJICHUM, JUIS NMPUHATHS NPAKTUYECKUX PELICHHW B IOBCEIHEBHOU
KU3HU C IeNpl0 obOecrieyeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBBS
OKPY>KaIOIIUX JIOACH, COOIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIei
MPUPOIHON cpeie, TMOHMMaHWE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  OuomorMM W OHOTEXHOJOTHMA  JJI1  pPalHdOHAIBHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TEHETUYECKUE 3aJlayd Ha MOHO- H
TUTHOPUIHOE CKpEIIMBaHUE, CICIUICHHOE HAaCJeIOBaHUEe, COCTaBIIATh CXEMBI
MOHOTHOPUJIHOTO CKpEIIMBAHUS ISl Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJIHATH JIA0OpAaTOpHBbIE M MpaKTUYeCKHe padoThl, COOI0IAThH
MpaBuJia Mpu padoTe ¢ y4eOHBIM U J1aOOPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWHOOPMAITUIO
OMOJIOTHYECKOTO COACpKAHMsI, BKIIOYAIONIYI0O TICEBJOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(OpMAILINY, HAYIHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKHE AaCTEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OWOJIOTHH,
MeJUIMHE, OUOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
0000111ast OMOJIOrMYecKyr0 UH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh IOHSITHIHBIN arrapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOro mpenmera «buonorus» ¢ 11
Kjiacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUSA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJA/e POCCUHUCKHX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUU, (PYHKIIMOHAITHHON
IPaMOTHOCTH YeJIOBEKa JUIsl pEIIeHUs KU3HECHHBIX 3a/1a4;

YMEHUE PACKPHIBATH COJEPKaHUE OMOJIOTUYECKUX TEPMUHOB U TIOHATHIA: BU]I,
MOMYJISAUS, TEHO(MOH, DBOJIONMS, ABMXKYIIME CHIbI ((aKTOPBI) HSBOJIOLNH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHJI000pa30BaHUE, JKOJOTUYECKHE (HaKTOPHI,
DKOCHUCTEMa, TPOAYLEHTH, KOHCYMEHTHI, pEIYyLEeHThl, LENu MUTaHUsi,
AKOJIOTHYECKas MUupaMuia, OuoreoneHos, ouocdepa;

YMEHHE WU3JaraTh OHOJOTHYECKHE TEOpUH (IPBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS OBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH



(3aponpimieBoro cxonactea K. M. bapa, depegoBaHusi TriaBHBIX HaIpaBiICHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. W. Bepnanckoro),
OTIPEIETIATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJJAMHA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOJIIOICHHUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHHE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBHYKEHHE TUIIOTE3bI, BBISIBIIEHHUE 3aBUCUMOCTU
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE IOJYYCHHBIX PE3yJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
HA OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTHYECKUX
OOBEKTOB: BHJOB, TMOMYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, pEIYyLICHTOB,
OMOTeOIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMsI, MPUCIOCOOICHHOCTH
OpPraHM3MOB, JEWUCTBUS DSKOJOTMYECKHX (PAKTOPOB Ha OpTraHU3MBI, MEepeHOoca
BEIIECTB M TIOTOKAa DHEPIMM B JKOCHCTEMax, aHTPOMOTEHHBIX HM3MEHEHHHA B
AKOCHCTEMAx CBOEM MECTHOCTU, KPYroBOPOTa BEIIECTB U OHOTr€OXMMHUYECKHUX
IIUKJIOB B OMocdepe;

YMEHHME NPUMEHSAThH IMOJIyYEHHbIE 3HAHUS I OOBSICHEHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBICHUMU, JJISl MPUHATUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C LeNplo obOecriedyeHus: O0e30MacCHOCTU CBOETO 3I0pPOBbsi M 3/10pPOBbS
OKPY>KaIOIIUX JIIOAEH, COOII0IEHNSsI HOPM I'PaMOTHOTO MOBEIECHUS B OKPYKaroIien
OPUPOJTHOM cpenle, MOHMMAHUE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHIKEHUN
COBPEMEHHOU OMOJIOTUH JIJISl PallMOHAILHOTO MPUPOAOIOIE30BAHNUS;

YMEHHE pPelIaTh dJIeMEHTapHbIe OMOJIOTHUYECKUE 3a/aYd, COCTABISATH CXEMBI
MepeHoca BEIIECTB U YHEPTUH B AKOCUCTEMAaX (LI MTUTaHuUs);

YMEHUE BBINOJIHATH JIA0OpATOPHBIE M MpaKTHUYECKHEe padoThl, cOOII0IaTh
npaBuia npu padbore ¢ yueOHbIM U Ta00OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTMYECKOTO  COAEpKaHMsI, BKJIIOYAIONIYI0 IICEBJOHAy4YHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MacCOBOM MH(OpMALUK, HAYYHO-TIOMYJISIPHbIE
MmaTepuaibl),  paccMaTpuBaTb  IJOOaldbHBIE  SKOJOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHMUS,
000011251 OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMmeHoBauue KoanuyecTBo 4acoB
Ne A31CI0B 1 TeM DuieKTpoHHbIe (1udpoBHIE)
nm | P Bcero Kontposnueie | IIpaxTideckue o0pa3oBaTesbHbIE pecypchbl
NPOrpaMmbl padoThI padoThI
1 5 9 05 bubnmoreka
HMONIOTHA Kak HayKa ' LIOK https://m.edsoo.ru/7f41¢c292
9 JKuBble cuctemsbl U 1 bubnorexa
UX OpraHu3aIysl LIOK https://m.edso0.ru/7f41c292
3 XUMUYECKHM COCTaB 6 1 1 bubnuoreka
U CTPOCHHE KJICTKH LIOK https://m.edsoo.ru/7f41c292
4 KuzuenesrenbHOCTD 3 bubnuorexa
KJICTKU LIOK https://m.edsoo.ru/7f41¢c292
PasmHoOxeHue u
5 WHIUBUIYyaIbHOE 5 1 bubnmnoreka
pa3BuTHE LIOK https://m.edso0o0.ru/7f41c292
OpraHU3MOB
HacnenctBenHocTh
6 1 U3MEHYHBOCTH 9 1 1.5 brbsmotexa
' LIOK https://m.eds00.ru/7f41¢c292
OpPraHU3MOB
Cenekmus
7 OpPTraHU3MOB. 3 bubnmoreka
OcHOBBI LIOK https://m.edso00.ru/7f41¢c292
OMOTEXHOJIOTHH
OBUIEE KOJIMYECTBO
YACOBIIO 34 2 4
I[TPOIT'PAMME



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

[TPOT'PAMME

HaumenoBanue | KosinuecTBo yacon
Ne pa3aesioB u JaeKkTpoHHbIE (IU(PPOBHIE)
n/m| Tem Bcero KOﬁHTpOJIbeIe H%aKT"quK"e o0pa3oBaTte/ibHbIE pecypchl
nporpaMMbl padoThI padoThI
1 OBOIIOIMOHHAS 9 1 Bubmnoreka
ouosnorus LIOK https://m.edsoo.ru/7f41cc74
Bo3HuukHoOBeHHE
2 U Pa3BUTHE 10 1 0.5 bubmorexa
P ' LIOK https://m.edsoo.ru/7f41cc74
JKM3HU Ha 3eMIie
3 001? raHZ;MB;;I 5 1 bubmoteka
pyaront LIOK https://m.edsoo.ru/7f41cc74
cpena
Coo0OmectBa u
4 SKOJIOTUYSCKHUE 10 1 Bubmaorexa
LIOK https://m.edsoo.ru/7f41cc74
CHUCTCMBI
OBILEE
KOJIMYECTBO
YACOB 10 34 2 2:5



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

IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/

KoanuecTBo yacoB

Jlara
H3Y4YeHH
|

JuaeKkTpoHHbIE LM (POBLIE 00pPa30BaTEIbHbIE PeCYPChI

Tema ypoka

Bcer KoHTpoabHbI
0 e padoThl

IIpakTnyeckun
e padoThbl

buonorus B
CHUCTEME HAYK

bubanoreka

LTOK https://m.edso00.ru/863e6122 https://m.eds00.ru/863e632
a

MeTobI TTO3HAHUS
JKUBOW MPUPOJIBI.
[TpakTrueckas
paborta Ne 1
«cnonn30Banue
pa3IMYHbIX
METOJIOB MpHU
W3Y4YeHHUH
OMOJIOTHYECKUX
00BEKTOBY

0.5

bubnurorexa I{OK https://m.edsoo.ru/863e6122

buonornueckue
CUCTEMBI, IIPOLIECCHI
U UX U3yYECHHUE

bub6moreka IOK https://m.edsoo.ru/863e6564

XUMHYECKHUI
COCTaB KJICTKH.
Bonau
MHHEPAITBHBIE COJIN

bubnmrorexa I{OK https://m.edsoo.ru/863e674e

benku. Coctas u
CTpocHHE OETTKOB

bubnrorexa IIOK https://m.edsoo.ru/863e6b72

DepMeHTBI —
Ouonoruyeckue
KaTaJI13aTophl.
JlaGoparopHast

0.5

bubmmorexa IIOK https://m.edso0o.ru/863e6b72



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

pabota Ne 1
«3yuenune
KaTaJIUTUYECKON
AKTUBHOCTH
dhepmeHTOB (Ha
puMepe aMmuIa3bl
WM KaTaiasbl)»

VrineBoasl. JIunmuabl

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

Hyxnennosbie
KUCIoTbl. ATO

bu6nuoreka ITOK https://m.edsoo.ru/863e6d5¢

Hexierounnie
(hOpPMBI )KU3HU —
BUPYCHI

bu6nuoreka IOK https://m.edsoo.ru/863e6e88

10

Hcrtopus u meTobl
M3Yy4YEHUs KIIETKH.
Kiterounas teopus.
Kierka kax
IICJIOCTHAS KUBas
crucTeMa

11

Crtpoenue
9YKapUOTHYECKON
KJIETKH.
JlaGoparopHas
pabota Ne 2
«H3yuenune
CTPOCHUS KIIETOK
pacTeHui,
KHUBOTHBIX, TPUOOB
u OakTepuii moj
MHUKPOCKOTIOM Ha
TOTOBBIX
MHKpOIpenapaTax
U MX OIUCAHUE»

0.5

bubmmorexa
LIOK https://m.edso0.ru/863e6ff0 https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

OOMEH BEIECTB
WA META00IN3M

13

dotocunTes.
XeMOCHHTES

14

DHepreTU4ecKui
o0MeH

15

JKu3HeHHBIN UK
KieTku. [enenue
KJIeTKH. MuTO3.
JlaGoparopHast
pabora Ne 3
«Habmonenue
MHTO3a B KIETKax
KOHUYHMKAa KOpEIKa
JyKa Ha TOTOBBIX

MUKpOIIpenaparax»

0.5

16

buocunTes Oenka.
Peaxmus
MaTPUYHOTO
CUHTE3a

17

Tpancnauus —
onocuHTe3 OerKa

18

DKU3HEHHBIN 1K
KJIEeTKH. [lenenne
KJIETKU. MUuTO3

19

®opmbl
Pa3sMHOXECHHUS
OpPraHHU3MOB

20

Merios




21

OobpazoBanue u
Pa3BUTHE MOJIOBBIX
KJICTOK.
Omiog0TBOpEHME.
Jlaboparopnas
pabora Ne 4

«3yuenune

CTPOCHHMS ITOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpPOIIpEnaparax»

0.5

22

WNunuBunyansHoe
pa3zBuTue
OpraHu3MOB

bubmmorexa IIOK https://m.edso00.ru/863e8436

23

['enernka — Hayka
0
HACJIEICTBEHHOCTH
Y U3MEHYUBOCTH

bu6muoreka IOK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HacJeJOBaHUs
MIPU3HAKOB.

bu6nuoreka IOK https://m.edsoo.ru/863e8878

25

Mouorubpuanoe
CKpelIrBaHNe

Jurudpunnoe
CKpEIIUBaHHUE.
3akoH
HE3aBHCHMOTO
HacJe10BaHus
MIPU3HAKOB

bub6mmoreka I1OK https://m.edsoo.ru/863e89a4



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

26

CuerieHHoe
HACIIe/IOBAaHUE
MIPU3HAKOB.
Jlabopatopnas
paborta Ne 5
«3yueHue
pe3yabTaToB
MOHOTHUOPHUIHOTO U
JTUTUOPUTHOTO
CKPCUIMBAHUS Y
Ipo30¢h Bl HA
TOTOBBIX
MUKpPOITperapaTax»

0.5

bubnmrorexa I{OK https://m.edsoo.ru/863e8c60



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

27

I'enernka nomna.
Hacaenosanue
MIPU3HAKOB,
CLIETJICHHEBIX C
I1OJIOM

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

28

HN3MeHunBOCTD.
Hewnaciaencrsennas
H3MCHYHMBOCTD.
Jlaboparopnas
pabota Ne

6. U3yuenue
MOU(PHUKAITMOHHON
H3MEHYHMBOCTHU,
MMOCTPOCHHUE
BapHUAIIMOHHOTO
psana u
BApUALIMOHHOMN
KPUBOI»

0.5

bub6muoreka IIOK https://m.edsoo.ru/863e8efe

29

HacnencrenHnas
W3MEHYUBOCTb.
JlaGopatopnas
pabota Ne 7.
«AHaINA3 MyTanun
y Ipo30¢HIIbl HA
T'OTOBBIX
MUKpOTIpETIapaTax»

0.5

bu6nuoreka IIOK https://m.edsoo.ru/863e8efe

30

I'enetnka yenoBeka

bubnurorexa ITOK https://m.edsoo.ru/863e8d78

31

O06001menue Mo
TeMe
«HacmencTBeHHOCT
b 1 UBMCHYUBOCTH
OpPTraHUu3MOB»

32

Cenexus Kak
HayKa ¥ IPOIIecC

bubmuoreka I{OK https://m.edsoo.ru/863e9214

33

Metonan!l u
IOCTUKEHUS

bubmmorexa IIOK https://m.edsoo.ru/863e9214



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

CEJIEKI[UU pACTCHUMN
1 5KMBOTHBIX
buorexHnonorus xak
34 0Tpaciib 1 bub6muoreka IOK https://m.edsoo.ru/863e9336
MIPOU3BO/ICTBA
OBLIEE KOJIMYECTBO
YACOB 110 34 2 4
[TPOT'PAMME
11 KJIACC
KounvecTBo 9acoB
Ne Tema vpoka Hara DJIeKTpOHHbIe UG pOBbIE
n/n yp Bcero Konrpoabueie | - Tpaxruyeciue u3ydyeHusi oOpa3oBaTe/ibHbIE PECYpPChI
padoThI padoThI
1 DBOIIOLIS U METOEI €€ 1 Bbubmnoreka
U3YUYCHHUS IIOK https://m.edso0o.ru/863ea20e
2 Hcropus pazButus 1 bubnuoreka
MIPEJICTAaBICHUI 00 YBOIIOIIUN LIOK https://m.edso0.ru/863e9570
3 M 1 bubnuoreka
HKPOIBOMOTLHA LIOK https:/m.edso0.ru/863e9cle
[Tomynsmms kak d7eMeHTapHAast
eAMHUIIA BUJA U DBOJIIOIIIH.
bubnmoreka
4 Jlabopatopnas pabora Ne 1 1 0.5 LIOK https://m.eds00.ru/863e99c6
«CpaBHeHHE BUOB 10
MOP(}OITOTHIEeCKOMY KPUTEPHUIO»
5 JIBroKyIIMe CrItbl (JIeMEHTapHbBIC 1 bubmmoreka

(haKkTOPHI) FBOIOIHH

LIOK https://m.edsoo.ru/863e9da4



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

EcrecTBeHHbIi 0TOOp 1 €TO

Bubnuoreka

6 (bopMBI LTOK https://m.edsoo.ru/863e9ed0
Pe3ynbratel sBOMIOLMY:
PUCTIOCOOJIEHHOCTh OPraHU3MOB
1 bubnmnoreka
! Buntoo0pasosanme. Jlaboparopras 0.5 IIOK https://m.edsoo.ru/863e9fde
pabota Ne 2 «Onucanwue
MPUCTIOCOOJICHHOCTH OpraHnu3Ma
U € OTHOCUTEIIHOTO XapaKTepar»
8 Hanpasnenus u nytu bubnuoreka
MAaKpOABOJTIOIHN LIOK https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOIOIIAH
10 WcTopus )xu3Hu Ha 3emiie u
METO/JIbI €€ U3YUECHUS
11 ['uniore3sl npoUCXOXKAECHUS bubnuoreka
YKHU3HU Ha 3emiie LIOK https://m.eds00.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie 1o bubnuoreka
3paM | MeproaaM LIOK https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITBI YBOJIOIIH
PacTUTENLHOTO U JKHBOTHOTO
13 mupa. [IpakTuueckas padora Ne 1 05 bubnnoreka
«M3yueHne NCKOaeMbIX ' LIOK https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHHI 1 KMUBOTHBIX
B KOJIICKITHSIX )
14 CoBpemeHHas cuctema bubnuoreka
OpPraHUYeCcKOro MHUpa LIOK https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YeJIOBEKa bubnmoreka
(aHTpOTIOTEHE3) LIOK https://m.edsoo.ru/863eac2c
16 JIBroxy1e cuisl ((hakTopsl) bubnuoreka
AHTPOIIOTeHE3a LIOK https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUH 3BOTIOLUN
YeJoBeKa
18 UYenoBeyeckue pacel U bubnmoreka

IMPUPOAHLIC aallTAllUX YCTIOBCKA

LIOK https://m.edsoo.ru/863eaea?



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

O000111eHNE IO TEME

19 «BO3HUKHOBEHUE U pa3BUTHE
JKW3HU Ha 3eMJIie»
20 DKOJIOTHS KaK HayKa
21 Cpensl obuTanus 1 Bbubnmoreka
AKOJIOTHYECKUE (PaKTOPHI LTOK https://m.edsoo.ru/863eafec
AOGuotnueckue GaKTopbl.
Jlabopartophnast pabota Ne 3.
«Mopdonoruueckue
29 0COOCHHOCTH PacTEHUH U3 05 bubimoreka
pasHBIX MECT OOUTAHHSIY. ' LIOK https://m.edsoo.ru/863eb10e
Jlaboparopnas padota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICyCa»
23 buotndeckue hakTops brbmorexa
LIOK https://m.eds00.ru/863eb348
DKOJOTrHYeCKHEe XapaKTePUCTUKH
nomyssiiud. [TpakTudeckast
24 pabota Ne 2 «Iloncuér 0.5
TUIOTHOCTH TTOMYJISIIUI Pa3HBIX
BUJIOB PACTCHHID)
o5 Coo0riecTBa OpraHu3MoB — bubimoreka
OHOIIEHO03 LIOK https://m.edso00.ru/863eb46a
%6 DKOJOTUYECKHIE CHCTEMBI bubnuoreka
(9KOCHCTEMBI) LIOK https://m.edsoo.ru/863eb46a
OcHOBHBIE MTOKa3aTeNu
27 AKOCUCTEMBI. DKOJIOTUYECKHUE bubnmoreka
nupamuibl. CBOMCTBA IKOCHUCTEM. IIOK https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 IIpuponaHbIe SKOCUCTEMBI
29 AHTpPONOT€HHBIE 3KOCUCTEMBI
30 buocdepa — rinodanbHast bubnunoreka
AKOCHCTEMa 3eMIIH LIOK https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka

onochepsl

IIOK https://m.eds00.ru/863ebd16



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

32 UYenoseuecTBo B Onochepe 3emn 1
33 CocymiecTBOBaHHE MPUPOIBI U 1 bubmmoreka
YeJI0BeYCeCTBA ITOK https://m.edso0.ru/863ebale
34 0O06006menue TeMbl «CooOIecTna 1
U DKOJOTHYECKHE CUCTEMBD)
OBILIEE KOJIMYECTBO HACOB 34 25

I10 ITPOIT'PAMME



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

YUYEBHO-METO/JINYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O IPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA
* buosnorwus, 10 kimacc/ [Tonomapéra 1.H., Kopawmnosa O.A., Jlommnuna T.E.; mox
penakiueit [Tlonomapéroii M.H., O01iecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieaTp « BEHTAHA-T'PA®y»; AkiimonepHoe o0IIeCTBO
«M3narensctBo «lIpocBemenne»

* buonorwus, 10-11 kmaceel/ Auapeesa H./I., OGmiecTBO ¢ orpaHU4YeHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buonorwus, 11 kimacce/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., AkiimonepHoe o01iectBo «M31aTenscTBO
«IIpocBenieHne»

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA

1. ITonomapesa U.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Meroaunueckoe nocodue.- M., Benrana - ['pad, 2019;

2. ITonomapesa U.H., Kopamnosa O.A., Cumonosa JI.B. - buonorus. 11 kmacc.
Mertoauueckoe nocodue.- M., Benrana - I'pad, 2019.

3. [lonomapesa N.H. buonorus. 10 kmacc. Pabouast rerpans. — M.; «BenTtana-

I'pad».

4. ITonomapesa 1.H. buosnorus. 11 kmacc. Pabouas terpanb. — M.; «BeHtana-

I'pad».

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1. «kEnunas xomneknus [{udposeix O6paszoBareinbHbIX Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - Dnextponnsrit yueOHuK «bronorus».

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTox

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6roxummus

6. http://evolution2.narod.ru/index.htm - sBosmrorms

7. http:/Inrc.edu.ru/est/r4/ - Guonornyeckast KapTHHA MUPA

8. http://planete-zemlya.ru/ - [Tnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxosorus

10. http://bio-nica.narod.ru/index.html - 6uonuka


http://school-/
http://school-/
http://ebio.ru/
http://bio-ximik.narod.ru/bio/bio.htm
http://biokhimija.ru/lekcii-po-biohimii.html
http://evolution2.narod.ru/index.htm
http://nrc.edu.ru/est/r4/
http://planete-zemlya.ru/
http://ecologysite.narod.ru/index.html
http://bio-nica.narod.ru/index.html
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