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HOACHUTEJBHASA 3AIIMCKA

ITpu pazpaboTke nporpamMmsl MO OHOJOTMH TEOPETHYECKYIO OCHOBY IS
OTIpe/IeNICHUs] TMOAXO0J0B K (POPMHUPOBAHUIO COACpNKAHHUS Y4EOHOTO MpenMeTa
«buonorus» cocraBuiaM: KoHuenTyaneHble mnojoxenns DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COAEp)KaHUSA, pe3yJNbTaTOB OOydeHUs U
TpeOOBaHUI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MTOJIOKEHUS 00 OOUIUX LENSIX U
MPUHIMUIAX, XapaKTePU3YIOIIHUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEr0
obmero o6pazoBanus B Poccuiickoii deneparinu, a TaKKe MOJIOKEHUS O CIIeu(pUKe
Ouonoruu, €€ 3HAYCHHWM B T[IO3HAHUU HKUBOM TPUPOJABI M OOECHEUCHHUH
CYLIECTBOBAHMsI 4eJIOBeUecKoro oodmectBa. COraacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpe/iesIeHbl OCHOBHBIE (PYHKIIMU TPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma no 6uosioruu 1aét NpeacTaBiIeHUE O LEesaX, 00 o0IIel cTpaTeruu
00y4YeHHs1, BOCIIUTAHUS U Pa3BUTHUS O0YUAIOIUXCsl 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 y4MThIBalOTCS TPEOOBAaHUS K IUTAHUPYEMbBIM
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 6uosoruu (10—11 kimaccel, 6a30BbI YPOBEHb) peaii30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Yy4YEHMHM OHWoOJIorMH, Oyiarofapsi 4yemy B HeEH
MIPOCMAaTPUBAETCSl  HAIMPaBJICHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GOpMHpPOBAaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJOTUYECKOTO MBIILIEHUS, IPEICTABICHUI O 310pPOBOM
oOpase KU3HU U OEpEeKHBIM OTHOILLIEHHWEM K OKpPYXalolleld MPUPOJIHON cperne.
[ToaTomMy Hapsay ¢ M3ydeHHEM OOLIEOMOIIOTMYECKUX TEOpHUH, a TakKe 3HaHHUM O
CTPOEHHUH >KUBBIX CUCTEM Pa3HOrO PaHIa U CYIIHOCTH OCHOBHBIX IPOTEKAKOLIUX B
HUX TPOLECCOB B MporpamMme Mo OHOJOTHH YAEJICHO BHUMAHHUE HCIOJb30BaHUIO
NOJIYYCHHBIX 3HAHUI B ITOBCEHEBHOM JKM3HU JUIS PELIECHUS NPUKIAJHbIX 3a/1a4, B
TOM 4HKcje: NpOo(QUIAKTUKUA HACJIEICTBEHHBIX 3a00JIEBaHUN YelIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHHUS, 000CHOBAHUS SKOJIOTHUYECKH L1eJecOo00pa3HOro
IOBEJICHUS B OKPYKAIOIIEH MPUPOIHON CPENE, aHAIN3A BIUAHUA XO3SMCTBEHHOU
JeSTEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOAHBIX M UCKYCCTBEHHBIX AKOCUCTEM.
VYcunenue BHUMaHMS K TPUKIAJAHONW HAMpPaBIEHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoJUKTOBaHO HEOOXOAMMOCTbIO 00ECTICUEHUSI YCIIOBHMA JJI pEeLlICHUs
OJTHOM U3 aKTyalbHbBIX 33/1a4 IKOJIHLHOTO OMOJOTHYECKOT0 00pa30BaHusl, KOTOpas



npeanoyaraer (OpMUPOBAHUE y OOYYAIOIIMXCS CIOCOOHOCTH aJalTHPOBATHCS K
MU3MEHEHMAM JUHAMUYHO Pa3BUBAIOLIErOCsS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpenHero oOIIero 0Opa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaeT (OPMHUPOBAHHUE Yy OOYYAIONIUXCS TMPEICTABICHUN O
HAyYHOM KapTHHE MHpa, paclupsieT U 00oOIIaeT 3HaHUSA O KUBOW mpupone, e€
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3allMM WU HBOJIIOLMH, CO31AET
YCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  TPUPOIBL,  (HOPMHUPOBAHHS
(YHKIIMOHAJIBHOM TPAaMOTHOCTH, HABBIKOB 3J0pPOBOro M 0e€30MacHOro obpasa
KU3HH, DKOJIOTMYECKOTO MBILIUICHMSI, IECHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JIUIS PEIIEHUS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oOmero oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3yuenune 6uosorun odecreynBaeT yciaoBHs Ui GOPMUPOBAHUSA
MHTEJJICKTYallbHBIX, KOMMYHHUKAIIMOHHBIX W  HWH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, CHOCOOCTBYET MHTErpalid OMOJOTMYECKHX 3HAHHUM C
MPEACTABICHUSIMH U3 IPYTUX YYEOHBIX 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 conepxkanust yueOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3ULUI KyJIbTypOCOOOpPA3HOIO IMOAX0/d, B COOTBETCTBUU C
KOTOPBIM OOyYaroluecs: JOJKHBI OCBOMTH 3HAHMUS M YMEHHS, 3HAYUMBIC IS
(opMupoBaHusa O0O0mIed KyJIbTYphl, ONpPEICISIONIME aJeKBaTHOE IOBEACHUE
4eJloBEeKa B OKpPYXKarolled MPHUPOJHOIM cpese, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KHU3HU U MPAKTHUECKOM AesTenbHOCTH. Ocoboe MECTo B 3TOH CHUCTEME 3HaHHM
3aHUMAIOT 3JIEMEHTHI COACPKAHUSA, KOTOPBIE CIIYKaT OCHOBOU it (POPMUPOBAHUS
MPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W
LEHHOCTHBIX ~ OPUEHTAIMSAX  JMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3ALHMH
OMOJIOTUYECKOT0 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJAEpX aHUsA YYEOHOro MaTepuaja B HPOrpamMme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUsS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJBL, O €€ YPOBHEBOW OpraHU3aLUU U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COAEPKATENbHbIE JIMHUN: «buonorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «KieTka kak Ouosiornueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CrucremMa U MHOrooOpa3ne OpraHH4ecKoro MHpay,
«OBOJIIOLUS AKUBOU IPUPOABD», « IKOCUCTEMBI U IMTPUCYIIUE 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 «buonorus» Ha 6a3oBoM
YpOBHE 00€CeunBaeTCs PEIIEHUEM CIIEAYIOIINX 3a]1ay:



OCBOCHHME OO0YyYaIOIIMMHCS CUCTEMBbI 3HAHUNH O OMOJOTUYECKUX TEOPUSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKalllUX OCHOBOU
s (GOpMHUPOBAHMS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAy4YHOTO MO3HAHMs, CTPOCHUU, MHOT000pa3uu U OCOOECHHOCTSX JKHUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AINH, BHIIAIOIMIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAaHMUIX B OMOJIOTHH,

dopMupoBaHue y OOYyYaIOIIUXCS TMO3HABATEIBHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPUECKUX CIOCOOHOCTEW B MPOIECCE aHajdu3a JAaHHBIX O MYyTSIX pa3BUTHUS B
OMOJIOTUM HAyYHBIX B3IJISAOB, UJEH W TMOAXOJOB K HM3YUYEHHMIO >KHBBIX CHUCTEM
Pa3HOTO YPOBHSI OpPraHU3alUY;

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

dopMupoBaHre y OOYYarOIIMXCS YMEHHA WILIIOCTPUPOBATh 3HAYCHHE
OMOJOrMYECKUX 3HAHUN B MPAKTUYECKOW JESITENbHOCTH YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI YEJIOBEKOM >KUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOICHUS STUYECKUX
HOPM IIpY IPOBEJCHUH OMOJIOTHYECKUX HUCCIIEI0OBaHU;

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [JIsl TOBBLIIMICHUS YPOBHS
HKOJIOTMYECKOM KYIbTYPHI, A1 (GOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B MTOBCEHEBHOM MKU3HU IS
OLICHKH TIOCJIEICTBUN CBOEH JESITETFHOCTH MO OTHOIIECHHUIO K OKPYKAIOIIEH cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COOJIOJEHUE Mep MPOPUIAKTUKA
3a00JIEBaHU.

B cucreme cpennero oOuiero oOpazoBanusi «buosnorus», uzydaemas 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 vacoB: B 10 kimacce — 34 yaca (1 gac B Henenmo), B 11 kinacce — 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, (puiocoueil, STUKON, SCTETUKON U MPABOM.
Ponb Ononoruu B popMHUpPOBAHUU COBPEMEHHOM Hay4HOU KapTuHbI Mupa. Cucrema
OMOJIOTUYECKUX HaYK.



MeTonbl MO3HaHUS KUBOUM IPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHue, Kilaccu(puKalus, MOJETUPOBaHUE, CTaTHCTHYecKas o00paboTka
JAHHBIX ).

JdemoHcTpaumuu:

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

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

JlabopaTtopHble U paKkTHYeCKue padoThI:

[Ipaktrnueckass pabdora Ne 1. «lcnosib3oBaHuE pas3nMYHBIX METOAOB IpU
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, TKAaHEBBIM, 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 O0eaKoB. AMMHOKHUCIOTBI — MOHOMEpPHI 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. CTpoeHue hepMeHTa: akTUBHBIN
LHEHTp, cyOctpatHas cnenuuyHoctb. Kodepmentsl. Butamunbl. OTinuus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaTU3aTOPOB.

VYraeBosl: MOHOCaxapuabl (TI0K03a, prbo3a U 1e30Kkcuprubo03a), Aucaxapuiabl
(caxaposa, JlakTo3a) W ToJHMcaxapuibl (Kpaxmaj, TJUKOTeH, eJUII0J03a).
buonornyeckue QpyHKIIMU YIII€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuasl, crepounsl. ['mapoduIbHO-
ruapodobHbie  cBoiicTBa. buomornueckue Qyukmum aunugoB. CpaBHEHHE
YTJIEBOJIOB, OCTTKOB U JIMMHUI0B KaK NCTOYHUKOB YHEPTHUHU.

Hyxnennosele xkucnorsl: JHK wu PHK. Hykmeornasr — 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 (pakToB B HAYYHOM MMO3HAHUU. MeTO bl U3yUEeHUS KIICTKHU.



Krnerka kak nenoctHas xuBasi cuctrema. OOuue npu3Haky KJIETOK: 3aMKHYTast
HapyxkHass MmemOpana, moiekynsl JIHK kak renermueckuil ammapar, cucrema
CUHTE3a OelKa.

Tumsl KIETOK: »JyKapuoTHUecKas U MpokapuoTtnyeckas. OCOOEHHOCTH
CTpPOEHHUS MpOoKapHoTUYecKOM KieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KMBOTHOU U
TPUOHOM KJICTKH.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJUKC, UX
¢yukuu. [Inazmatndyeckas 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
OpraHOMIbl KJIETKH: pHUOOCOMBI, KJIETOYHBIA UEHTP, LEHTPUOJIH, PECHUYKHU,
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 KIETOK.

JlabGopaTopHble 1 NpaKkTHYecKue padoThbl:

JlaGopatopuas pabora Ne 1. «M3yueHue KaTaJIUTUUYECKONM aKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHHUs KIETOK pPACTCHH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
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 TeTepoTpodHbIid. Poib hepMeHTOB B
oOMeHe BEIIeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.



®ortocunTte3. CBeroBas u TeMmHOBas (¢a3bl (oTocuHTe3a. Peakiuu
dboTocunTe3a. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emie. BiausHue ycinoBuii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBITIICHUS €T
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUIA.

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

DHepreTudeckuii oOMeH B KIleTKe. PaciiemnieHue BeIlecTB, BBIIEICHUE U
aKKyMYJIMPOBAaHHUE SHEPTUH B KJIIETKE. 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.
Peanuzanust renernueckodl mHbopMauuu B KieTKe. ['eHEeTHYeCKUi KOJ U €ro
cBoiicTBa. Tpanckpunuus — marpuunblid cunte3 PHK. Tpancisauus — OnocunTes
Oenka. Otambl TpaHcaamuu. KoaupoBaHwe aMHHOKHCIOT. Pois pubocom B
OnocuHTe3e OernKa.

Hexkinerounsie popmbl xu3HU — BUpychl. ctopust oTkpeiTHs BupycoB (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS W IKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3Hnu pacTteHuii, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMY) — Bo3oymutens CIIM/la.
OOparHast ~ TpaHCKpuIlusi, peBepraza U  uHTerpaza. lIpoduiakTuka
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, mpoucxoasume Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOTMYECKN CMBICT MUATO34.

[Tporpammupyemasi ruOeNb KJIETKH — aromnTo3.

dopMbI pa3MHOKEHHsI OPraHU3MOB: OecIoyioe U moyioBoe. Bumbl 6ecmosnoro
pPa3MHOXXEHUS: JIEICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pPa3MHOKeHHE. VICKyCCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pasMHOXKEHHUE, €r0 OTIIMYUSI OT OECTIOJIOTO.



Meito3. Cranun Mmeio3a. [Iporecchl, Npoucxoasdiie Ha CTaauaX Meno3a.
IToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTHYECKHI CMBICT H
3Ha4YEHUE MEHO03a.

["ameTorenes — mporecc oOpa30BaHUS TIOJOBBIX KJIETOK Y IKUBOTHBIX.
[TonoBble >xene3bl: CEeMEHHUKU U SUYHUKUA. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CIepMaTo30ui, SHIEKIeTKa) — CIepMaTOreHe3 M OBOTEHE3.
OCOOEHHOCTH CTPOCHUSI SMIEKIETOK W CcrnepMaro3ouaoB. OIioI0TBOPEHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuTHE (OHTOreHe3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHAILHOTO PAa3BUTHS Yy MO3BOHOYHBIX KUBOTHBIX:
npoOsieHre, TacTpyismnus, opraHorene3. IloctaomOpuoHanbHOE pa3BuTHE. THIIBI
MMOCTAMOPHUOHAIBPHOTO PA3BUTHS: TpSIMOe, HempsiMoe (JMYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CTIOCOOHBIC BBI3BIBATH BPOKIECHHBIC
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 pPa3MHOXKECHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TMOJOBBIX KJIIETOKY,
«Crtpoenune xpomocombl», «Knerounsld mukin», «Permmmkanusa JTHK», «Mwuto3y,
«Menosz», «IIpsmoe u HenpsaMoe pa3BuTue», «l'amerorenes y MIeKONUTAOMNX U
4eJI0BEeKa», «OCHOBHBIE CTAJIMN OHTOTEHE3a».

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

JlaGopaTopHble M NpaKTH4YecKHe padoThbI:

JlaGoparopuas pabora Ne 3. «HabOmrogeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApaTaxX).

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOCHHS TMOJOBBIX 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, MOJEKYJISIpHO-TeHeTHYeCKui). (OCHOBHBIE TE€HETUUYECKHE
NoHATUA. ['eHeTHYeCKas CUMBOJIMKA, UCTIOJIb3yEMasi B CXEMaxX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MoHorubpumHoe CKpelmMBaHue. 3aKOH €AMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokoJieHus. [IpaBuiio noMMHUPOBaHUs. 3aKOH pacCIeIVIEHUs] TPU3HAKOB. [ umoresa
4uCTOTHI raMeT. [1omHOe 1 HemoJIHOe TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacJeIOBaHMS
Npu3HAKoB.  [luTOreHeTMYeCKHe  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHMUS.



AHanuzupyrouiee ckpenBanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIMBAaHUS
JUTSI OTIpEIeNIeHUsI TEHOTHUIA OCOOH.

CuerieHHO€E HaclieoBaHue 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. ['omMorameTrHele W rereporaMeTHele OpraHu3Mmbl. HacienoBaHue
MPU3HAKOB, CIIEMIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUbl N3MEHUNBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOJIU(PUKALUOHHON N3MEHUYUBOCTU. BapHualiMoHHbIN psiJi M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KaUE€CTBEHHBIE NMPU3HAKU U X
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnenctBeHHasi, Wi TEHOTUIIMYECKAsl, M3MEHYMBOCTh. KomMOMHaTHMBHas
U3MEHUMUBOCTh. Meio3 U TMOJOBOM TMpOIECC — OCHOBA KOMOWHATUBHOMU
U3MEHUYUBOCTU. MyTanmoHHasi U3MEHYMBOCTh. Kimaccudukarys MyTauii: reHHBbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUUYMHBI MyTaluii. MyTareHHble (haKTopsbI.
3aKOH TOMOJIOTHYECKUX PSAZIOB B HAclIeICTBEHHON n3MeHunBoct H. . BaBuiiosa.

BHesinepHas HacIeqCTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T'€HETHUKHU
YeJIOBEKA: TeHEATOTHYEeCKUM, OJIM3HEIIOBBIN, ITMTOTEHETUYECKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONIPENICIICHHE TEHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[II1P-ananu3a. HacneacTBeHHbsle 3a00l€BaHUS YCIOBEKA: TEHHBIC OOJIC3HH,
0OJIE3HH C HACIEACTBEHHOHN MPeApacioNoKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue | TeHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpUHIUIIBI
310pOBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPO(UIAKTUKY U JICUEHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTUUeCKOe KOHCYJbTHUPOBaHUE. 3HAUYCHHE MEIUITUHCKOM
TCeHETHKHU B MPEJAOTBPAIEHUH U JICUCHUN TeHETHUECKUX 3a00JIEBaHMI YeJIOBEKa.

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 €T0 IMTOT€HETUYECKAsI OCHOBAY, «3aKOH YUCTOTHI
ramer», «luruépuanoe ckpemnuBanuey, «lluTonornyeckue OCHOBBI JUTHOPUIHOTO
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,
«Buael m3menunBocTH», «MomudukanuonHas W3MEHYMBOCTHY, «HacnemoBanue
pesyc-akropay, «['eneTuka rpyni KpoBu», « MyTallnoHHass ”3BMEHYHBOCTHY.

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

JlabGopaTopHble 1 NpaKkTH4YecKue padoThbl:



JlaGoparopnas pabora Ne 5. «3yueHue pe3ynbTaTOB MOHOTHUOPUIHOTO U
OUTHOPUHOTO CKPEIMBAaHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpENapaTax».
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».
[Mpaktuuyeckass pabora Ne 2. «CocraBieHMEe 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 pacTeHM U KUBOTHBIX. OlleHKa 3KcTepbepa. bim3koponcTBeHHOE
cKkpemrBaHue — UHOpuauHr. Yucrass nuHus. CKpelMBaHHE 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 pexomOunHanTHOW JIHK wu TpaHcrenneix opranusmoB. Kiertounas
umkeHepus. Kietounsie KynpTypel. MUKPOKIOHATBFHOE PA3MHOKCHHE PACTEHHI.
KnonunpoBaHue BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMICTBEHHBIX OpPTaHU3MOB.

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

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBanos.

Tabmuubr u cxembl: kKapta «lleHTpbl MPOUCXOXKACHUS M MHOT000pa3us
KYJIbTYpHBIX pacTeHui», «[lopoasl TOMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenmity, «Otnanénnas rudpuamn3anus», «Padborter akagemuka M. ®@. BaHoBay,
«Jlomunnounus», «OO0beKTh OuorexHosorun», «Kierounsie KymbTypel U
KJIOHUpOBaHue», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUI0JI0B M KOPHETUIOA0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX0351UCTBEHHBIC PACTEHUS.

JlaGopaTopHblie 1 NpaKkTHYecKue padoThbl:

Okckypcust «OCHOBHBIE METOABI U JOCTHKEHUS CEJIIEKIMU PACTEHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MIJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SCTBO, JIaOOpAaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBosonuonnasi oumoJiorus (9 yacon)



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

CBuzerenscTBa 3BoMoUMU. [laneoHTosorMueckue: MOCIEA0BATENBHOCTD
NOSIBJICHUS. BHUJOB B NAJICOHTOJIOTMYECKOM JIETOIMUCH, MEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoacTBo U paznuuue (ayH U (paop MaTEPUKOB U OCTPOBOB.

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

OpomounonHas Tteopuss Y. Jlapuna. Ilpeanochuiku BO3HUKHOBEHMS
JapBUHHU3MA. J[BIDKyIIME CHUJIBI 3BOJIONUU BHUIOB Mo /JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMpPENEIEHHAS W3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus sBosonuu (CTI) u €€ OCHOBHBIE MMOJOKEHUS.

Mukponssosrorus. Ilomynsnus kak equHUIA BUAA U 3BOJIIOLIMH.

JBuxynie cuibl (pakTopbl) 3BOJIOLMHM BUJIOB B Hpupoje. MyTallMOHHBIN
Opouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lOmynsiMOHHBIE BOJHBI U Jped
reHOB. 3011 1 MUTpanusl.

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

[TpucnocoOneHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bodouud. [Ipumepsr
MPUCIIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTALIUY.

Bun wu BumooOpazoBanue. Kputepun Buma. OcCHOBHbIE  (OPMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOE.

MakposBomoniust.  PopMbl  3BOTIOLMU:  (UIETHYECKAs, JUBEpPreHTHas,
KOHBEpreHTHasi, napajienbHas. HeoGpaTtuMocTs 3BOMIOIMH.

[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, ®. Mromep, A. H. Ceepuios.

Tabnuubl u cxemsbl: «Pa3BuTHe OpraHMuecKoro Mupa Ha 3emiie», «3apoIbIIu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy», «@Dopmbl  OOppObI 32
cyiectBoBanue», «EcrecTBeHHbIN 0TOOPY, «MHOTrOOoOpa3ue COpTOB pPacTCHHID,
«MHoroo6pazue  TOpOJ  KHUBOTHBIX, «llonmynsaumm»,  «MyranmoHHas
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 ITpenapaThl «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 npucrmocodJIeHHOCTH 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. AOHOTE€HHBIM CHHTE3 OPraHWYeCKHX BELIECTB U3 HEOPTraHWYECKHUX.
DKCIEPUMEHTANBHOE MOATBEPKIACHNE XUMUYECKON IBOMIOINH. HauanpHbIe 3Tanbl
ouonoruyeckor sBomronuu. ['mnoreza PHK-mupa. @opmupoBanre memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJIETKH. llepBble KIETKH M MX 3BOJIOLHUS.
®opMHUPOBAHUE OCHOBHBIX TPYIIT AKUBBIX OPTaHU3MOB.

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, HEOrECHOBBIN,
AHTPONOTEHOBBIM.

XapakTepucTuKa KiIuMaTa M reoJIOTMYecKuX mnpoueccoB. OCHOBHBIE Tarlbl
ABOJIIOLIMM PACTUTENBHOIO M >KMBOTHOIO MHpa. ApomMop}o3bl y pacTeHUl U
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BEIMUPAHUE TPYII KUBBIX OPTraHU3MOB.

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
pa3IMyus YeJI0OBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBrxymue cuibl (pakTopsl) anTpororeHesa. HaciencrseHHast U3MEHYHBOCTD
U ecTecTBeHHbI 0TOOp. OOIIeCcTBeHHbIN 00pa3 >KU3HU, U3TOTOBIICHUE OPYIUi
Tpy/ia, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, HeaoBeK
yMmeneli, YemoBek npsaMoxonsmmi, YenoBek HeaHAepTanbCKUM, YemoBek
pa3yMmHbIii. Haxoakum HCKOMaeMbIX OCTaTKOB, BpPEMS CYIECTBOBAHMS, O0JACTb
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue packl. OCHOBHBIE  OOJBUIME  pachl:  €BPONECOUIHAS
(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
opraHu4eckoro wmupa», «PactutenbHas kieTka», <«JKuBOTHas  KIieTKay,
«IIpokapuoTnueckass kierka», «COBpEMEHHasi CHCTEMA OPTaHUYECKOIO MHUPay,
«CpaBHEHHE AaHATOMHYECKHX YEPT CTPOCHHS YEJIOBEKAa W YEIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE Me€CTa MAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOIO 4eJIOBEKa», «/lpeBHenmme moan», «llpeBHue moan», «llepsbie
COBPEMEHHBIE JIOIN», «HemoBeYeCKue paco».

O6opynoBanne:  mymsku — «lIpoucxoxkmenne — 4enoBeka»  (OFOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHBOHIIA), CJCNKU WU
U300pKEHUS KaMEHHBIX OpYJIud MEepBOOBITHOTO YeNlOBeKa (KaMHU-YOIIEpPHI,
pyoOuna, ckpebna), TeoXpoHOJOrMueckas Tabnuua, Koyuiekius «DopmMbl
COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlabGopaTopHblie U NpaKkTHYecKue padoThbl:

[TpakTnueckast padora Ne 1. «l3yueHne uckonaembix OCTaTKOB PacTEHUN U
KUBOTHBIX B KOJJICKIIUSX).

OKcKypcusi «OBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WK KpaeBeIUECKU My3ei).

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

DKOJIOTHS KaK HayKa. 3aJlau U pa3/ieiibl SKOJIOTMH. MeTOIbl SKOJIOTUYECKUX
HCCIIEIOBAHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, MMOYBEHHAs,
BHYTPUOPTraHU3MEHHAsI.

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

AbGuotnyeckue (akTopbl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTONEPUOIU3M.
[IpucnocoGneHusi OpraHU3MOB K  JICUCTBUIO  aOMOTHYECKUX  (PAaKTOPOB.
buonornueckue puTMBL.

buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOJIEHCTBUN: KOHKYPEHIINS,
XUIIHUYECTBO, cCUMOKMO3 u ero (opmel. [lapazutusm, xoomnepanus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHHe OWOTUYECKMX B3aUMOJEWUCTBUI Ui CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH monyjsauud. OCHOBHBIE TMOKa3aTenu
MOMYJISIUUUA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J[mHaMyka 4uCcIeHHOCTH MOMYJISIIUN U €€ peryJssius.

JleMoHCTpauuu:

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

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

JlaGopaTopHble M NpaKTH4YecKHe PadoThI:



JlaGoparopHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlaGoparopHas padota Ne 4. «Brnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIEyCa.

[TpakTrueckast pabora Ne 2. «Iloacuér mIOTHOCTU MOMYJSIUI pa3HBIX BUIOB
pacTeHUI.

Tema 4. Coo6mecTBa u H3KojI0rnyeckue cucremMnl (10 yacon)

Coo0miecTBO opraHu3MoB — OuoineHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsI, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBs3u B
ouoreHose.

DKOJIOTHUECKHEe CHUCTeMBbI (9Kocuctembl). llonstTue 00 »sKkocucreMe u
ouoreorieHo3e. @DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYLICHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK PHEPIUU B IKOCHCTEME.
Tpoduueckue (numieBbie) ypoBHH 3KocucTeMbl. [IuiieBbie 1ienu u cetd. OCHOBHBIE
MOKa3aTeld JKOCHCTEMbI: OHoMacca, MPOAYKIHUSA. DKOJOTHYECKHUE MUPAMUJIBL:
NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYUBOCTD,
camoperyJisanus, pazsutue. CyKueccus.

[IpupogHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOTO
WJIU IIHPOKOJIMCTBEHHOTO JIeca.

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

buopaznooOpaszue kak @akrop ycToumBOCTH dKocucTeM. CoxXpaHEHHE
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIle.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo U ero ¢GyHkiuu. OcobeHHocTH Ouochepbl Kak
rJ100aNbHOM DKOCUCTEMBI. J[MHaMHuueckoe paBHOBecMe M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOr€OXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTiaepo/a,
a3oTa). 30HAIBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

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

CocymiecTBoBaHM€e MPUPOILI U YesoBeuecTBa. CoxpaHenne OnopasHooOpaszus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa 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 1 cxemsl: «lluimeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nutanus», «IKOIOrHYECKas MUPAMUIAY,
«buocdepa u yenopek», «IKocucTeMa MUPOKOJIMCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buorneno3d Bomoéma», «ArporeHos», «lIpumepHbie
AHTPOIIOTCHHbBIE BO3JAEHUCTBHUS HA IPUPOY», « BaxkHENIInEe UCTOYHUKY 3arpsA3HECHUS
BO3/lyXa M TPYHTOBBIX BOM», «llouBa — BakHelIIas cocTaBisromnias ouochepny,
«®DakTopel  nmerpamanuu  mouBy, «llapHuKoBBIT  dPdexT»,  «DakTOpHI
pPaaMoOaKTUBHOIO 3arpsisHeHus Ouocdeprl», «OOmas crpykrypa Ouochepsi»,



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

O6opynoBanue: Mojieib-aniuiMkanus « Tunuyasie OMOIEHO3bD», TepOapuit
«PacTtutenbHble cO00IIECTBaY, KOJUIEKINH «buoreHno3y, «Bpeautenu BaxHEHIINX
CEJILCKOXO3SIUCTBEHHBIX KYJIbTYpP», FepOoapru U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX,
NPUHAJIEKAIINE K PA3HBIM SKOJIOTHYECKUM TpyIIIaM 0JHOro Buaa, KpacHas kaura
Poccuiickoit  denepannn, H300paKeHUST OXPaHSAEMBIX BHIOB pAcCTEHUH W
KUBOTHBIX.

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

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K peE3yJbTaram
OCBOEHHUS  OOYyYaloIMMHUCA TporpaMM cpegHero oOimiero  00pa3oBaHMS:
JTUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JTHYHOCTHBIX PE3yJbTATOB OCBOECHUS mpeaMera «buonorusp»
BBIJICJICHBI CIICAYIONIHNE COCTABJISIOIINE: OCO3HAHHWE O0YYaIOIMIMMHUCS POCCUHCKOM
FPaKIaHCKOM MJICHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlMyhe MOTHUBAIlMM K OOy4YeHHIO  OHMOJIOTHH,
LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPaAUIUNA pPa3BUTUS OHOJIOTMYECKOIO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOECH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, NPUCYLIIMMH CHCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOrO0 IMPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3YNBTATHI OCBOCHUS IpeaMeTa «bHOJIOrus» JTOCTUTarOTCs B
€IUHCTBE Y4YeOHOM ¥ BOCIHUTATEIBLHOH JCATEILHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, TPUHSATHIMA B OOIIECTBE IpaBUJIaMH M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHWS, CaMOBOCIIUTAHHUS H
CaMOpPa3BUTHs, PA3BUTHS BHYTPECHHEW TMO3UIMA JIMYHOCTH, NATPUOTU3MA,
YBOKCHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyAa U CTapUIeMy IMOKOJCHUIO,
B3aMMHOI'0 YBQ)XKCHUS, OEPEKHOTrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO U
TPaAULHSIM MHOTOHALMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpPOIE U
OKPY’KaroIIEH Cpele.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mpeamera «buosorus»
JIOJKHBI OTPakaTh TOTOBHOCTH U CITOCOOHOCTH 00YYarONIUXCsl PYKOBOJICTBOBATHCS
c(hOpPMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXICHHH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOrO OOIIECTBa, pacIIMpeHue KHU3HCHHOTO



OIIBITA U OMbITA ACATEIBHOCTH B IMPOILECCE pEaIn3ald 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 KOHCTUTYIMOHHBIX MPaB U 00S3aHHOCTEM, yBAKEHUE 3aKOHA
Y MPABONOPSKA;

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

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO II0 OTHOIIECHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBUSAX HEOOXOJUMOCTb KOHCTPYKTUBHOTO
B3aUMO/JICUCTBUS JIIOJICH C Pa3HBIMHU YOCKIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM TOJIOKECHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOIO BBIMOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCJIEAOBATEILCKUX 3a7ad, YBaXUTEIbHOIO
OTHOIIICHUS K MHEHUIO OIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPKAHUS,

TOTOBHOCThH K TYMaHUTAPHOU Y BOJIOHTEPCKOU JIESITEIIbHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,
YBAKCHUSA K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTHU Tiepe POIMHOM, TOpIOCTH
3a CBOM KpaH, CBOIWO POJIMHY, CBOM SI3bIK W KYJIBTYPY, HNPOIUIOE W HACTOAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuuy;

[IECHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEIUIO U MTAMATHUKAM IPUPOJBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ] POCCHUUCKMX YYEHBIX B CTaHOBJICHUE W
pa3BuTHE OMOJOTHM, TOHUMAHUSI 3HAYCHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKeHHIO M 3ammte (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIHUTAHHUS:

OCO3HAaHUE JyXOBHBIX LIECHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, DJTHYECKOIO ITOBEIACHUS;

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
TpaauuusMHu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

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

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



TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusmyeckoro BocnuTaHHA, GOPMHUPOBAHHUS KYJbTYPbI 310POBbSI H
IMOIMOHAJIBLHOTO 0JIaronoJIyYns:

MOHUMAaHUE U peain3aliys 310pOBOro U 6€301MacHOro 00pasa xKU3HHU (370POBOE
NUTaHUE, COOJII0ICHNE TUTUEHUYECKUX MPAaBUII U HOPM, COAJIaHCUPOBAHHBIN PEXUM
3aHATUH W OTAbIXa, peryispHas (¢u3nueckass aKTUBHOCTh), OepexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS K COOCTBEHHOMY (PU3HUECKOMY U
NICUXUYECKOMY 310POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalIUX, YTPOXKAIOIINUX 3TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YNOTpEOICHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPyZA0BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHHWE IIEHHOCTH MAacTEpCTBa, TPYIOIIOOUE;

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

UHTEpEeC K pa3iaudHbiM chepaM MpodhecCHOHAIBHOU NESTeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymied npodeccu W peasu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMS

HKOJIOTUYECKH 1[€JIeCO00pPa3HOE OTHOIICHUE K TPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MPHOOPETEHHUE OIbITa
MJAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TOCJIEACTBUM ISt
OKPYKarOIIEH CPEIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
peleHus;

CIIOCOOHOCTH UCIOJIH30BATh MPUOOpPETaeMbIe MPU U3yUYEHUU OMOJIOTUN 3HAHUS
M yMEHUS TpPU  pEHIeHUH Tpo0siieM, CBA3aHHBIX C  palMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHE pPABHOBECHS B HJKOCHUCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAILNX BPE OKPYXKAIOIIEH IPUPOIHON
cpene, YMEHHE MPOTHO3UPOBATH HEOJAroMpHUSATHBIE DKOJIOTHYECKUE TOCIIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILAThH UX;

HaJIMYue Pa3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHHUS, IKOJOTHUECKON KYJIbTYpHI,
OTIbITa NEATEIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEIBbHOM, KOMMYHHUKAaTUBHOW WU COLMAIBHOMU
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKOMN IESITEILHOCTH SKOJIOTUYECKOM
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 IO3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOHM MPAKTUKHU, OCHOBAHHOTO Ha JHAaJiore
KYJIBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJUKYJIbTYPHOM MHUPE;

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

NOHUMaHHWE CIenU(pUKA OHOJIOTUM KaK HayKd, OCO3HaHHs e€ poiu B
(GopMHpOBaHUN PALMOHATBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/aHUU IEIOCTHOTO
HpeACTaBiIeHUs 00 OKpYXKalolleM MHUpE KaKk O €JIMHCTBE NPUPOIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUW MPHPOJHBIX 3aKOHOMEPHOCTEH W pelleHuH MpoliaeM
COXpaHEHHS IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3ALINM:
o0OecrieueHrss HOBOTO YpPOBHS Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX  pemiaTb pPeCcypcHble  MpOoOJIeMbl  Pa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTEH BBIXOJA U3 IIOOAIBHBIX SKOJIOTMYECKUX MPOOIeM U
o0OecrieueHHs  MepexoJa K  YCTOMUMBOMY — Pas3BUTHIO,  PAIlMOHATHLHOMY
WCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOTMUECKMX 3HAHUUW B LEJAX
HOBBIIIEHUST OOIIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, 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 OKPYXAIOIIer0 MUpa U MPOUCXOSAIINX B HEM HM3MEHEHHH,
yMEHHE JelaTh OOOCHOBaHHBIC 3aKIIOYCHHMsS HAa OCHOBE HAay4YHBIX (DAaKTOB H
MMEIOIIUXCA JJAHHBIX C HENbI0 MOTYYCHHs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS AJIs
pelieHus npobyieM B PealibHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEeIbHOCTH, FOTOBHOCTb OCYIIECTBISTH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIANBUIYAJIbHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpephIBHOMY  0Opa3oBaHUIO |
caMo00pa3oBaHWI0, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HaHWM 1O OWONIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpemmera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXMIPEIMETHbBIE) OOIeHAYyYHbIC TOHSTHS, OTPaKaroIIue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEMUPUKY METOJOB ITO3HAHMSI,
MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBIEHUE, MPOIIECC,
CUCTEMa, HAay4YHbIN (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
MCCIIeI0BaHNe, HAOJII0ICHNE, N3MEPEHNE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yueOHble JelcTBUs (TI03HABAaTENbHBIE, KOMMYHUKATUBHBIC, pETYJSTUBHbBIC),
obecrneunBaronire GopmupoBanue GyHKIIMOHATHLHOW IPAMOTHOCTH M COLIUATILHOM



KOMIETEHIIMH  OOYYaroIMXcs, CHOCOOHOCTh OOyYaroIMXCs  HCIIOJIb30BATh
OCBOCHHBIEC MEKIMCLUUIIIIMHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIBHBIE
yueOHbIE JCHCTBHS B O3HABATEILHON U COLMATIBHON MPAKTHKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
oOpa30BaHMsI TOJKHBI OTPAXkKAaTh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMHU N03HABaTEJIbHbIMH
JAEeUCTBUSIMU:

1) 6a30BbIe JOrHYECKHE TeiicTBUA:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHHHM 3HAHWM MPUEMBI JIOTUYECKOTO MBILIICHUS
(ananm3a, cMHTE3a, CpaBHEHMSI, Kilaccu(uKaImu, 0000IIeHNS ), paCKPBHIBATh CMBICIT
OMOJOTHYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIe MPU3HAKH, YCTaHABINBAThH
CBSI3M C APYTUMHU NOHATUSMH);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI JACSTEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOIMUYECKUE MOHITUS JUIs 00bACHEHUS (PAKTOB U SIBJICHUN
KUBOU TIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyX AeHUA (MHOYKTUBHbIC, JEAYKTUBHBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS. B PaccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKIIFOUCHHS;

MPUMEHSATH CXEMHO-MO/IENIbHBIE CPECTBA [l MPEACTaBICHUS CYIIECTBEHHBIX
CBA3€H M OTHOIICHWHA B U3y4aeMbIX OHMOJOTMYECKUX OOBEKTax, a TaKKe
OPOTUBOPEUYHMI PA3HOTO pPOJA, BBISIBICHHBIX B Pa3IUYHbIX HH(POPMAIIMOHHBIX
UCTOYHMKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJIeMbl C y4ETOM aHallM3a MUMEIOIIUXCS
MaTepualbHbIX U HEMAaTepPUAIIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATH U BBIMOJIHATH pa0OTY B YCIOBHIX PEATBHOT0, BUPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHE TPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIE0BATEILCKIE NeiiCTBUS:

BJIAJI€Th HABBIKAMH y4€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN AEATEIBHOCTH,
HaBbIKAMM  pa3peuieHusi NOpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY IIOMCKY METOJIOB PEIEHUs TPAKTUYECKHX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAaHUA, €ro HUHTEpPIpeTalMH, MPeoOpa3OBaHUIO M NPUMEHEHUI0 B Y4EOHBIX
CUTYalUsX, B TOM YKCJIE MTPH CO3JaHUH YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(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;

JlaBaTh OILICHKY HOBBIM CHUTYyallUsiM, OLICHMBaThb HIPHUOOPETEHHBIA 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 JUTEpaType, OHOJIOTMUECKUX CIOBapSAX U
CIIpaBOYHMKAaX, KOMIIBIOTEPHBIX Oa3ax HaHHbIX, B VHTepHeTe), aHamM3upOBaTh
MH(}OpMaALMIO Pa3IMYHbIX BUJIOB U (DOPM MpEACTaBICHUS, KPUTHUYECKH OLIEHUBATH
€€ JJ0CTOBEPHOCTh U HEMTPOTHBOPEUYNBOCTH;

(GOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3JIUYHBIE METOJIbI MPU MOHUCKE H
otrbope Ouosiornyeckoil nHpopManruy, HEOOXOAUMOM ISl BBIIOJHEHUS! Y4eOHBIX
3ajay;

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

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpPEICTaBICHUS
O6uonornueckor nHGopMaruu (CXembl, TpadUKu, TUarpaMMbl, TAOIUIIBI, PUCYHKHU U
pyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padore ¢
Ouonornyeckod MHPOpMaIMEl: MPUMEHATh XUMUYECKUE, (PU3HYECKHE U
MaTeMaTUYeCKHe 3HAKHM M CHMBOJIbI, opMyibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIONIb30BaTh M NPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

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

OBgi1aieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMM:

1) o0menne:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BCeX cpepax >KU3HU, aKTUBHO y4aCTBOBATh
B JIMajore Wik JUCKYCCHUU MO CYHIECTBY OOCyXKAaeMoW TeMbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIBHO BBHIMOJHEHUS MpeasiaraeMoin
3a/lay, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JIPYTrUX YYaCTHUKOB
Janora Wil JUCKyCCUn);



pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIICHMS, NOHUMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(QIMKTHI K BECTH IMEPETOBOPHI;

BJIAJETh Pa3IU4YHBIMUA CIOCOOAMH OOIIEHHS M B3aUMOJEUCTBHS, NMTOHUMATh
HaMEpEHUs JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKkTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMECTHAasl 1eATETbHOCTh:

MOHMMATh M HMCHOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIYATHHOU
paboTHI TIPH PEIICHUN OUOJIOTHIECKON TTPOOIeMBbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOW 3a/1a4H;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;

OpUHUMATh  II€JIM  COBMECTHOM  JIEATEbHOCTH, OpPraHW30BBIBATH U
KOOPAVMHUPOBATh JEWUCTBUSL MO €€ NOCTHKEHHIO: COCTABIATh IUIAH JICWCTBUU,
pacnpenensiaTb pojau ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYE€CTBO CBOETO BKJIAa U KaXJJI0r0 y4aCTHUKA KOMaH/ bl B 00N
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TIPOEKTHI, OIEHWBATh WJAEU 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 OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHUA NpPOOJIEM U HUX
pEIICHUS B )KU3HCHHBIX U YICOHBIX CUTYAITUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW 1I€JIEBbIE M CMBICIOBbBIE
YCTAHOBKU B CBOMX JEHCTBHSIX U MOCTYIKAaxX MO OTHOUIEHUIO K KHUBOW MPUPOJIE,
CBOEMY 3710POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOSITETIbHO OCYILIECTBIISITh MO3HABATEIBHYIO NESTEIbHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NESTETbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATENILHO COCTABJIATH IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JIaBaTh OIICHKY HOBBIM CUTYaITUsIM;

pacMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUYTECHUH;

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

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW HPYAUIUMU B
Pa3HBIX 00JIACTSAX 3HAHWM, TMOCTOSHHO TIOBBINIATH CBOM 00pa3OBaTENbHBIN H
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJaJeTh HAaBbIKAMU  TO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEpPIIAEMBIX JCHMCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HUX PE3YNbTAaTOB U
OCHOBaHUH, UCMIOIB30BaTh MPHUEMBI PEIEKCHH JJIsi OLEHKU CUTYyalllH, BBIOOpa
BEPHOI'O PEILLICHHUS;

YMEThb OILICHUBATb PUCKUM U CBOEBPEMEHHO NPUHUMATh PELIEHUS MO HUX
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 CUTyallUsX, CBSA3aHHBIX ¢ Ouoiorued. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABICHBI IO TOaM O0yUYEHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAHUS ECTECTBEHHBIX HAyK, B ()OPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpPAa M HAYYHOIO MHUPOBO33PEHUS, O BKJIAIE€ POCCUHUCKHX H
3apyOeKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peUICHUs )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJEpkKAHUE OUOJOTMYECKUX TEPMUHOB M TMOHSATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTa00113M (0OOMEH BEIIECTB U IPEBPALLICHUE YHEPTUN),
romMeocTtas (caMoperyysiius), YpPOBHEBas OpraHu3aius O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYNBOCTD, POCT U
pa3BUTHE;

yMEHHME H3/araThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAasl, I[EHTpaJbHasg JOTMa MOJEKYJIsIpHONH Ouosoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuoBa) u y4uenus (0 1ieHTpax MHOrooOpas3usi u
MPOUCXOXKIECHUS KyJIbTYpHbIX pacTenuil H. 1. BaBuioBa), onpeaensiTe rpaHuLibl UX
NPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
OMKCAHUE MUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUMN, OpraHu3alus U IpPOBEJCHHUE



OMOJIOTUYECKOT0 AKCIIEPUMEHTA, BBIIBHXKEHHE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTHU
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE IOJYYEHHBIX pPE3yJbTaTOB,
WCITOJIh30BAaHHBIX HAYYHBIX MOHATHNA, TEOPUN W 3aKOHOB, YMEHHUE JI€TIaTh BHIBOJIBI
HA OCHOBAHUH TOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHAa BEIIECTB M MPEBpAIECHUSI SHEPTUM B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO3a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOIO Ppa3BUTHUA  OpraHu3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATH MOJyUYECHHbIE 3HAHUS JUIsi OOBSICHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUIS NMPUHATHS NPAKTUYECKUX PELICHHW B IOBCEIHEBHOU
KU3HU C IeNpl0 obOecrieyeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBBS
OKPY>KaIOIIUX JIIOACH, COOII0ICHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY’KalOIIei
MPUPOIHON cpeie, TOHMMaHUE HEOOXOIWMOCTH WCIOJIb30BaHUSA JOCTHIKCHUN
COBpEMEHHOW  OuomorMM W OHOTEXHOJOTHMA  JJI1  pPalHdOHAIBHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE peIlaTh »JJIEMEHTAPHbIE TE€HETUYECKHUE 3aJlayd Ha MOHO- H
TUTHOPUIHOE CKpEIIMBaHUE, CICIUICHHOE HAaCJeIOBaHUEe, COCTaBIIATh CXEMBI
MOHOTHOPUJIHOTO CKPEIIMBAHUS ISl TIPEJACKA3aHUsl HACJIEJIOBaHMS MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJIHATH JIa0OpAaTOpPHBIE M MpaKTUYecKHe paboThl, cOOI0IATh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYTI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWHOOPMAITUIO
OMOJOTHYECKOTO COACpKAHMS, BKIIOYAIONIYI0 TICEBJAOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(OpMAILINY, HAYIHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKUE AaCTEKThl COBPEMEHHBIX HCCIEOBAaHUN B OHOJIOTUH,
MeJUIMHE, OUOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
0000111ast OMOJIOTMYeCcKy0 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 HAyYHOTO
3HaHUSA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJA/e POCCUHUCKHX U
3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUU, (PYHKIIMOHATHHON
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, KOHCYMEHTBI, pEIAYyIECHTHl, IeMH  MHTaHHUS,
AKOJIOTHYECKas MUupaMuia, OuoreoneHos, ouocdepa;

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



(3aponpiieBoro cxoacrea K. M. bapa, depenoBanusi IJlaBHbIX HamlpaBJICHUA U
nyteit sBomoruu A. H. CesepuioBa, yuenust o ouochepe B. M. Bepnaackoro),
OTIPEIETIATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJJAMHA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOJIIOICHHUE U
OMMCAaHUE >KUBBIX CHUCTEM, MPOILIECCOB U SIBJICHUM, OpraHu3alus W TpPOBEJICHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBHYKEHHUE TUIIOTE3bI, BBISIBIIEHNE 3aBUCUMOCTU
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE IOJYYCHHBIX PE3yJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJOTHUYECKHUX
OOBEKTOB: BUJOB, TOMYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, pPEIYyLICHTOB,
OMOTeOIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHs, MPUCIOCOOICHHOCTH
OpraHM3MOB, JEWUCTBUS SKOJOTHYECKHX (PAKTOPOB HA OpraHM3MbI, IEpeHoca
BEIIECTB M TIOTOKAa DHEPIMM B JKOCHCTEMax, aHTPOMOTEHHBIX HM3MEHEHHHA B
AKOCHCTEMAx CBOEM MECTHOCTU, KPYroBOPOTa BEIIECTB U OHOTr€OXMMHUYECKHUX
IIUKJIOB B OMocdepe;

YMEHHME MPUMEHSAThH IMOJYYEHHbIE 3HAHUS JUIsI OOBSICHEHHUS] OMOJIOIMYECKHUX
IPOLIECCOB U SIBJICHUMU, ISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON
KU3HU C LeNplo obecriedyeHus: 0e30MacHOCTU CBOETO 370pPOBbsi U 3/10pPOBbS
OKPY>KaIOIIUX JIIOAEH, COOII0IEHNSsI HOPM I'PaMOTHOTO MOBEIECHUS B OKPYKaroIien
OPUPOJIHOM cpene, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PallMOHAIEHOTO MPUPOAOIOIB30BAHNUS;

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

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M MpaKTUYECKHe padoThl, COOII0IATh
npasuia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTMYECKOTO  COAEpKaHMsI, BKJIIOYAIONIYI0 IICEBJOHAy4YHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpEACTBa MAacCOBOM MH(OpMAaLMU, HAyYHO-TIOMYJISIPHbIE
MmaTepuaibl),  paccMaTpuBaTb  TIJIOOaldbHBIE  SKOJOTMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHMUS,
0000111251 OMOJIOTUYECKYI0 MH(OPMAILIMIO U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJOTHH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
HaHMeHOBaHHe KOJ’[I/I'ICCTB() qacoB
Ne A31CI0B 1 TeM DuieKTpoHHbIe (1udpoBHIE)
/i pa3n Beero Kourpoububie | IIpakruyeckue 06pPa30BATEIbHbIE Pecypehb
NPOrpaMmbl padoThI padoThI
1 b W KaK HayKa 2 0.5 Bnbmzorexa
uozor yK ' LIOK https://m.edsoo.ru/7f41¢c292
9 JKuBbie cucTeMBI U 1 bubnunoreka
UX OpraHu3aIysI LIOK https://m.edso00.ru/7f41c292
3 XUMHYECKUH COCTaB 6 1 1 bubmnoreka
1 CTPOCHHE KJICTKH LIOK https://m.edsoo.ru/7f41c292
4 KuzuenesrenbHOCTD 3 bubnuoreka
KJICTKU LIOK https://m.edsoo.ru/7f41¢c292
PasmHoxenue u
5 WHJIUBUYyaIbHOE 5 1 bubnuoreka
pa3BuTHE LIOK https://m.edso0o.ru/7f41c292
OpPraHU3MOB
HacnencrBeHHOCTD
6 1 U3MEHYHUBOCTH 9 1 15 Bubmorexa
' LIOK https://m.eds00.ru/7f41c292
OpraHU3MOB
Cenexuus
7 OpPTraHU3MOB. 3 bubnmoreka
OcHOBBI LIOK https://m.edso00.ru/7f41¢c292
OMOTEXHOIOTUH
OBILEE KOJIMYECTBO
YACOB I1O 34 2 4
ITPOTPAMME



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(pPPOBHIE)
n/m| Tem Bcero KOﬁHTpOJIbeIe H%aKT"quK"e o0pa3oBaTte/ibHbIE pecypchl
nporpaMMbl padoThI padoThI
1 OBOIIOIMOHHAS 9 1 Bubmuoreka
ouosnorus LIOK https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHHE
2 U Pa3BUTHE 10 1 0.5 brbmorexa
' LIOK https://m.edsoo.ru/7f41cc74
JKM3HHU Ha 3eMiIe
3 OOI?FaHI;;MB;;I 5 1 bubmoreka
pyaront LIOK https://m.edsoo.ru/7f41cc74
cpena
CoobmectBa u
4 9KOJIOTUYECKUE 10 1 bubmorexa
LIOK https://m.edsoo.ru/7f41cc74
CHUCTCMBI
OBILEE
KOJIMYECTBO
YACOB IIO 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
H3Yy4YeHH
|

JIeKTPOHHBbIE HM(POBbIE 00pa3oBaTeIbHbIE PeCyPChI

Tema ypoka

Bcer KoHTpoabHbI
0 e padoThl

IIpakTnyeckn
e padoThbl

buonorus B
CHUCTEME HAYK

bubmmoreka

IIOK https://m.eds00.ru/863e6122 https://m.edso0.ru/863e632
a

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

0.5

bubaunorexa L{TOK https://m.edso0o.ru/863e6122

buonornueckue
CUCTEMBI, IIPOLIECCHI
Y UX U3yYECHUE

bub6muoreka [TOK https://m.edsoo.ru/863e6564

XUMHYECKHI
COCTaB KJICTKH.
Bonau
MHHEPAITBHBIE COJIN

Bbubarnorexa LIOK https://m.edsoo.ru/863e674e

benku. Coctas u
CTpocHHE OETTKOB

bubanorexa LIOK https://m.edso00.ru/863e6b72

DepMeHTBI —
Ouonoruyeckue
KaTaJI13aTophl.
JlaGoparopHast

0.5

bubmmoreka IIOK https://m.edso00.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
KaTaJIUTHYECKON
AKTUBHOCTH
dhepmeHTOB (Ha
puMepe aMmuIa3bl
WM KaTaasbl)»

VrineBoanl. JIunuabl

Bbubanoreka LIOK https://m.eds00.ru/863e6870

Hyxnennosbie
KUCIoTel. ATO

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

Hexierounrnie
(hOpPMBI )KU3HU —
BUPYCHI

bubmmoreka ITOK https://m.edsoo.ru/863e6e88

10

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

11

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

0.5

bubnmmoTeka
IHOK https://m.edso00.ru/863e6ff0 https://m.edsoo.ru/863e716¢c



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
oOMeH

15

JKu3HEeHHEBIN TUKI
KieTku. [enenue
KJIeTKH. MuTO3.
JlaGoparopHast
pabora Ne 3
«Habmonenue
MHTO3a B KIETKax
KOHUYHMKAa KOpEIIKa
JyKa Ha TOTOBBIX
MHUKpOTpernaparax»

0.5

16

buocunTes Oenka.
Peaxmus
MaTPUYHOTO
CUHTE3a

17

Tpancnauus —
onocuHTe3 OerKa

18

®opMel
Pa3MHOXKECHHUS
OpPraHHU3MOB

19

Metios

20

OobpazoBanue u
PAa3BUTHC ITOJIOBBIX
KJICTOK.
Omog0TBOpEHHE.
Jlaboparopnas
pabota Ne 4

0.5




«M3yuenune

CTPOEHHS ITOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»»

21

NunuBuayansHOE
pa3BUTHE
OpPraHHU3MOB

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

22

'enernka — Hayka
0
HACJIEICTBEHHOCTH
1 U3MEHYMBOCTH

bubmmoreka [TOK https://m.edso0.ru/863e86f2

23

3aKOHOMEPHOCTH
HaCJIeI0BaHus
MIPU3HAKOB.

bub6mmoreka IIOK https://m.edsoo.ru/863e8878

24

MoHoruopuaHoe
CKpelIrBaHNe

Jurubpuaxoe
CKpeIIBaHHE.
3aKoH
HE3aBHCUMOTO
HacJeJOBaHUs
TIPU3HAKOB

bubmmoteka [{TOK https://m.edsoo.ru/863e89a4

25

CueruieHHOE
HaCIle/IOBaHUE
MTPU3HAKOB.
JlaGoparopHast
paborta Ne 5
«3yuenune
pe3yibTaToB
MOHOTHOPHUIHOTO U
TUTUOPHUTHOTO
CKPEIIUBAHUS Y
po30(Q Bl HA
TOTOBBIX
MUKpOITpenaparax»

0.5

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



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

26

I'enernka nomna.
Hacaenosanue
MIPU3HAKOB,
CLIETJICHHEBIX C
IIOJIOM

bubmmoteka [{TOK https://m.edsoo.ru/863e8c60

27

HN3MeHunBOCTD.
Hewnaciaencrsennas
H3MCHYHMBOCTD.
JlabGoparopnas
pabota Ne

6. U3yuenue
MOTU(PHUKAITMOHHON
H3MECHYHMBOCTHU,
MMOCTPOCHHUE
BapHUAIIMOHHOTO
psana u
BApUALIMOHHOMN
KPUBOI»

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e8efe

28

HacnencrenHnas
W3MEHUYMBOCTb.
JlaGopatopHnas
pabota Ne 7.
«AHaINA3 MyTanun
y Ipo30¢HIIbl HA
T'OTOBBIX
MUKpOTIpETIapaTax»

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e8efe

29

I'enetnka yenoBeka

bubmmoteka [{OK https://m.edsoo.ru/863e8d78

30

O06001enue Mo
TeMe
«HacmencTBeHHOCT
b 1 UBMCHYUBOCTH
OpPTraHU3MOB»

31

Cenexus Kak
HayKa ¥ IPOIIecC

bubanorexa LIOK https://m.edsoo.ru/863e9214

32

Metonanl u
IOCTIKEHUS

bubmoreka IOK 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
33 0Tpaciib 1 bubmmoreka IIOK https://m.edsoo.ru/863e9336
MIPOU3BO/ICTBA
34 Peseps
OBLIEE KOJIMYECTBO
YACOB I10 34 2
[TPOT'PAMME
11 KJIACC
Kosau4vecTBo yacoB
Ne Tema vpoka Hara DJIeKTpPOHHbIe NN (ppoBbIE
n/n yp Bcero Kontpoapupie | Mpakrueckue u3ydyeHusi oOpa3oBaTeIbHbIE PeCypChl
padoThI padoThI
1 DBOIIOLIS U METOEI €€ 1 bubmnoreka
W3yYEHUS LIOK https://m.edsoo.ru/863ea20e
2 Hcropus pazsutus 1 bubnuoreka
MIPEJICTAaBICHUI 00 IBOIIOIIUN LIOK https://m.edso0.ru/863e9570
3 M 1 bubnuoreka
HKPOIBOMOTLHA LIOK https:/m.edso0.ru/863e9cle
[Tomyssimus Kak dJIeMeHTapHast
¢/IMHUIIA BUJIA W SBOJTFOIIHH.
bubnmoreka
4 Jlabopatopnas pabora Ne 1 ! 0.5 ITOK https://m.eds00.ru/863e99c6
«CpaBHeHHE BUOB IO
MOp(}OTOTHIECKOMY KPUTEPHUIO»
5 JIBroKyIIIMe CvITbl (JIeMEHTapHbBIC 1 buGmmoreka
(aKTOpBI) IBOITIOIHH 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

EcrecTBenHbIi 0TOOp 1 €T0

Bubmumoreka

6 (bopMBI IIOK https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BOMIONUY:
PUCTIOCOOJIEHHOCTh OPraHU3MOB
1 bubnmnoteka
! Buntoo0pasosanme. Jlaboparopras 0.5 LIOK https://m.edso0o.ru/863e9fde
pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma
1 € OTHOCUTEIILHOTO XapaKTepar»
8 Hanpasnenus u nytu bubnuoteka
MaKpOABOJTIOIHN LIOK https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3Bomonuu
10 WcTopus )xu3Hu Ha 3emiie u
METO/IbI €€ U3YUCHUS
11 ['uniore3sl npoUCXOXKAECHUS bubnmnoreka
JKU3HM Ha 3eMiie IHOK https://m.edsoo.ru/863ea5a6
12 Pa3zButue xu3nu Ha 3emiie 1o bubnuorteka
3paM | MeproaaM IHOK https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tl YBOJIOIIH
PacTUTENLHOTO U JKUBOTHOTO
13 mupa. [Ipaktrueckas padora Ne 1 05 bubnmnoteka
«M3yueHne NCKOIaeMbIX ' LIOK https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHHI 1 KMBOTHBIX
B KOJITCKITHSIX
14 CoBpemeHHas cuctema buGmuoteka
OpPraHUYeCKOro MHupa LIOK https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YeJIOBEKa bubnmoreka
(aHTpOTIOTEHE3) IHOK https://m.edsoo.ru/863eac2c
16 JIBroKy1e cuisl ((akTopsl) bubnuoreka
AHTPOIIOTeHE3a IIOK https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOTIOLUN
YeJoBeKa
18 UYenoBeyeckue pacel U bubnmoreka

IMPUPOAHLIC aallTAllUN YCTIOBCKA

IIOK https://m.edso0.ru/863eaea2



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

O00011IEHNE IO TEME

19 «BO3HUKHOBEHUE U pa3BUTHE
JKW3HU Ha 3eMJIie»
20 DKOJIOTHS KaK HayKa
21 Cpensl obuTanus u Bubmmoreka
AKOJIOTHYECKUE (PaKTOPHI IIOK https://m.edsoo.ru/863eafec
AOGuotnueckue GaKTopbl.
Jlabopartophnas pabora Ne 3.
«Mopdonoruueckue
29 0COOCHHOCTH PacTEHUH U3 05 bubmmoreka
pasHBIX MECT OOUTAHHSIY. ' IIOK https://m.edsoo.ru/863eb10e
Jlaboparopnas padota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa
23 buoTtndeckue hakTops bubmmorexa
LIOK https://m.edso0.ru/863eb348
DKOJOTrH4YECKHEe XapaKTePUCTUKH
nomyssiiud. [TpakTudeckast
24 pabota Ne 2 «Iloacuér 0.5
TUIOTHOCTH TTOMYJISIIUHN Pa3HBIX
BUJIOB PACTCHHID)
o5 Coo0riecTBa OpraHu3MoB — bubmmoreka
OHOIIEHO03 IIOK https://m.edso0.ru/863eb46a
%6 DKOJOTUYECKHE CHCTEMBI buGmuoteka
(9KOCHCTEMBI) LIOK https://m.edsoo.ru/863eb46a
OcHOBHBIE MTOKa3aTeNu
27 AKOCUCTEMBI. DKOJIOTUYECKHUE bubnmoreka
nupamuibl. CBOMCTBA IKOCHUCTEM. IHOK https://m.edsoo.ru/863eb5fa
Cykueccus
28 IIpuponaHbIe SKOCUCTEMBI
29 AHTpPONOT€HHBIE 3KOCUCTEMBI
30 buocdepa — rinodanbHast bubnmnoteka
AKOCHCTEMa 3eMIIH IIOK https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka

onochepsl

IIOK https://m.edso0.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 K 1 buGmmoreka
YeJI0BeYCeCTBA IIOK https://m.edsoo.ru/863ebale
34 006006meHue TeMbl «CooOIecTna 1
U DIKOJIOTHYECKHUE 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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