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MNOSCHUTEJBHASA 3AIIKNCKA

[Iporpamma o yuebnomy npeamery "M30panHbie Bompockl Ouosorun' (nanee -
OMoJIOTHsI) Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMs pa3pabOTaHAa HAa OCHOBE
®denepanbHOro 3akoHa OT 29.12.2012 Ne 273-®03 «O06 obOpazoBanuu B Poccuiickoit
Oenepanuny, OI'OC COO, Konmenmumu mnpenogaBaHus ydeOHOTO TIpeaMeTa
«buonorus» W OCHOBHBIX TIOJIOKEHUH (enepanpHOl  padoueld mporpamMmbl
BOCIIUTAHU.

VYyeoOnniii npeamer «M30paHHbIE BOMPOCHI OMOJOTUMY YTIYyOJEHHOTO YpPOBHS
uzydenus: (11 kmacc) siBiseTcs OJHUM M3 KOMIIOHEHTOB MPEAMETHOW 001acTu
«EcrectBeHHO-HayuHble npeaMerb». CornacHo mnonoxenusasm ProC  COO
npoIbHBIE Y4eOHBIC TIPEIMETHI, U3y4yaeMble Ha YITyOJIEHHOM ypOBHE, SIBISIOTCS
criocooom auddepenimanun o0ydeHusi Ha YpOBHE CpPEeIHEro o0I1ero oopa3oBaHus 1
NpU3BaHbl O00ECHEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEIHUM
o0IUM, CpelHUM MPO(PECCHOHAIBHBIM M BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIM W3 JTHX YYEOHBIX TMPEAMETOB JODKEH OBITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE pElIeHHEe O00pa30BaTEIbHBIX, BOCHUTATENBHBIX U Pa3BUBAIOLIUX
3a/lay, CBS3aHHBIX C npodopueHTanueil oO0ydarmKUXcS MU CTUMYIMPOBAHHEM
MHTEpeca K KOHKPETHOM OOJacTM HAy4YyHOI'O 3HAHMS, CBSI3AHHOTO C OWOJIOTHEH,
MEIULUHON, 3KOJOTUEH, TICUXOJIOTUEN, CHOPTOM WM BOCHHBIM JEJIOM.

[Iporpamma mo yduebnomy mpeamety "M30panHbie BOMpochl Ononoruu" maér
IpeCcTaBiICHUE O LENM M 3ajadax u3ydeHus ydeOHoro mpenmera «buomorus» Ha
yriyoJIEHHOM YpOBHE, OIpenesnser o0s3aTeibHOoe (MHBApUAHTHOE) MPEAMETHOE
collepKaHue, €ro CTPYKTypUpOBaHUE IO pasfiejaM U TeMaM, paclpeiesieHHe I
KJlaccaM, PEKOMEHIYeT IOCJIe0BATeIbHOCTh HM3Y4YEeHHUsS YyueOHOro Marepuana c
Y9€TOM MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTO
npoliecca, BO3pacTHBIX OCOOEHHOCTEH oOyuwaromuxcs. B mporpamme peanusoBan
OPUHIUI TPEEMCTBEHHOCTH C U3YYEHUEM OMOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi, 6Jaroapsi 4eMy NpOCMaTPUBAETCA HAMPABICHHOCTh HA MOCIEAYIOIIEe
pa3BuTHE OMOJOTMYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOT' O MHUPOBO33PEHUS, HKOJIOTUIECKOTO MBIILICHUS,
IPEeICTaBICHUN O 3J0POBOM 00pa3e *U3HU, HA BOCIUTAHUE OEPEKHOTO OTHOLIECHUS K
OKpYyXaroled npupoaHoil cpeae. B mporpamme mo OMOJNOTMM TakXKe MOKAa3aHBI
BO3MOXXHOCTH yueOHoro npeamera «buosnorus» B peanuzauuu TpedoBanuii @I'OC
COO x mIaHUPyEMBbIM JIMYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM
oOydueHnss W B (OPMUpPOBAaHMM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIHLHOU



ACSTENIbHOCTH  OOYYaloIIMXCSl 1O OCBOGHHUIO  COJEpXKaHUS  OHOJOTHYECKOTO
oOpa3oBaHMs HA YPOBHE CpETHETrO 001Iero 00pa3oBaHusl.

VYuebnbiii npeamer «V30paHHbIE BONPOCHI OMOJIOTHM» HAa YPOBHE CPEIHEro
oOmero o0pa3oBaHusl 3aBeplIaeT OHOJOTUYECKOe O00pa3oBaHUME B IIKOJIE H
OPUEHTHPOBAH HA pPACIIMPEHHE U YIIIyOJeHHWE 3HAHUM OOYyYaromMXCs O >KUBOU
IpUpOJIe, OCHOBAX MOJIEKYJSIPHOM U KIETOYHOM OHONOrHH, SMOPHUONOTHH H
OMOJIOTHH Pa3BUTHS, TEHETUKU, CETICKIIUU, OMOTEXHOIOTHH, 3BOJTIOIMOHHOTO YUEHUS
1 9KOJIOTHH.

Nzyuenune yuebHOro mnpeamera «buomorus» Ha yriayOlieHHOM ypOBHE
OPUEHTHPOBAHO Ha TMOJTOTOBKY OOYyYaIOIUXCS K MOCIEAYIOMEMY MOIyYeHHUIO
Owonornyeckoro  oOpa3oBaHMsT B By3aX W OpTaHM3aIUsAX  CPEIHETO
npodeccruoHanbHOro 06pa3oBanus. OCHOBY €ro CoJAep)KaHHUs COCTaBISIET CHUCTEMa
OMOJIOTUYECKUX  3HAaHUHM, TOJYYEHHBIX MpPU  HM3YYCHHH  OOyHaroIUMHCA
COOTBETCTBYIOIIUX CHCTEMATHUYECKHX pa3lesioB OMOJOTMM Ha YPOBHE OCHOBHOTO
oOmero obOpasoBanus, B 11 kimacce »TH 3HAHUS TNOMY4yalOT pa3BuTHe. Tak,
paciMpeHsl U yriryoJieHbl OMOJOTHYECKHE 3HaHUS O PACTEHHX, )KUBOTHBIX, TpUOaXx,
OaKTepHsix, OpraHu3Me YeIoBeKa, OOLINX 3aKOHOMEPHOCTSX JKU3HHU, TOTIOJHUTEIHEHO
BKJIIOYEHBI OMOJIOTMUYECKHE CBEIEHHsS NPUKIAJAHOTO M TOHUCKOBOIO XapakTepa,
KOTOpPBIE MOJKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIEIYIOIEro BbIOOpa
npodeccun. Bo3MokHa  Takke  HMHTErpanus  OHOJIOTUYECKUX  3HAHUM ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMH, IOJYyYEHHBIMU OOYYAIOUIUMHCS TpPH HU3YYECHUU
¢bu3uku, XuMuM, reorpadu 1 MaTeMaTHKU.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "M30paHHbIe BOIPOCHI
Oouonoruu" OTpakaeT CHUCTEMHO-YPOBHEBBII M 3BOJIOIMOHHBIA TMOAXOABI K
u3ydeHuto Ouonoruu. CorjiacHO MM, HU3y4YalOTCS CBOICTBA M 3aKOHOMEPHOCTH,
XapaKkTepHble MJIi JKUBBIX CHCTEM pa3HOTO YPOBHS OpTaHU3allUH, HBOJIOIUH
OpPraHMYecKOT0 MHpa Ha 3emie, COXpaHeHHs OHOJIOTHYECKOTOo pa3HOoO0Opasus
TUIAHETHI.

VYueOupiii npeamer «l30panHbie BOMpOCHl OHOJOTHM» MPHU3BaH 00ECIEYUTH
OCBOEHHE O00YYaIOIUMUCS OMOJIOTUYECKUX TEOPHUM M 3aKOHOB, MJAEH, MPUHIIUIIOB U
HpaBWi, JISKANIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA,
3HaHUM O CTPOECHUH, MHOrooOpasMM M OCOOCHHOCTSAX KJIETKH, OpraHu3Mma,
MOMYJISIIUKM, OMOIEHO3a, IKOCHCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JIOCTHXKEHUSX,
COBPEMEHHBIX HCCJIEIOBAHUSX B OMOJIOTHH, MPHUKIAIHBIX ACTIEKTaX OMOJOTHYECKUX
3HaHuU. JJI pa3BUTHS U TOJIEPKAHUS MHTepeca 00ydaromuXxcst K OMOJIOTHN HapsTy
CO 3HAYUTEJILHBIM 00BEMOM TEOPETUYECKOT'O MaTepHaja B COACPKAHUU MPOTPaMMbI
10 GMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTaHOBIICHUS M Pa3BUTHUS TOU
WM WHOM 005acTé OMOJIOTHH, BKJIAJAOM OTEYECTBEHHBIX U 3apyOekKHBIX YUEHBIX B
pelIeHre BaXKHEUIINX OMOIOTUYECKUX U IKOJIOTUYECKUX MPOOIIEM.



[ens m3ydenus yueOHOro mpeamera «buonorus» Ha yriayOn€HHOM YpOBHE —
OBJNAaJICHUEe  OOyYaOMIMMHUCS  3HAHUSIMA O  CTPYKTYPHO-(YHKIIMOHATHLHOM
OpraHU3aIllMH )KMBBIX CHCTEM PAa3HOTO paHTa U MPUOOpETEHNUE YMEHUN MCIIOIb30BaTh
9TH 3HaHUA B  (OPMHPOBAHMM HWHTEpPeca K  ONPEACIIEHHOH  o0macTH
npodecCHoHaNbHON N1eATEIbHOCTH, CBSI3aHHOM C OWOJOTHed, WM K BBIOOPY
y4eOHOTO 3aBEACHUS JJIS MPOIOKEHHSI OMOIOTHIECKOTO 00pa30BaHMSI.

JocTikenne 1enu  uW3ydeHus ydeOHoro mpenmera «buonorus»  Ha
yray0aEéHHOM ypoBHE 00€CIIeunBaCTCs PEIICHUEM CIICIYIONTUX 3aa4:

OCBOCHHE OOYYarONTUMHUCS CHCTEMbI OHMOJOTHYSCKHX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHsIX, KOHIICTIHSIX, THUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBujIaxX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpPa; O
CTPOCHHH, MHOTOO0Opa3UM M OCOOEHHOCTSAX OHOJIOTHYECKHX CHCTeM (KJIeTKa,
OpraHu3M, OIS, BHI, OMOTeoeHo3, Onocdepa); 0 BEIAAIONTUXCS OTKPBITHIX H
COBPEMCHHBIX MCCJICIOBAHUSX B OHMOJIOTHH;

O3HAKOMJICHHE OOYYaroIMXCS C METOJaMH I[IO3HAHWUSI JKUBOW TIPHUPOJIBIL:
MCCJIEIOBATEIILCKUMHU METOJaMU OHMOJIOTHYECKUX HAYK (MOJICKYJISIPHOM M KIETOYHOM
OWojorny, HSMOPHOJIOTMM W OWOJIOTMM pPa3BUTHS, TCHETUKH H  CEJICKIIUH,
OMOTEXHOJIOTHH ¥ CHHTETHYECKOW OMOJIOTHH, TTaJICOHTOJIOTHH, YKOJIOTHH ); METOIaMU
CaMOCTOSITEITLHOTO MPOBEJEHUST OMOJIOTHYECKUX MCCIIEIOBAHUA B JTaOOpaTopuu M B
npupoe (HabmoeHrne, n3MepeHne, YKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJNaJIcHUEe  OOYyYaroNMMHUCA  yYMEHHUSMHU:  CaMOCTOATEIbHO  HAaXOAWTh,
aHAJIM3UPOBaTh M HCIOJIB30BaTh OWOJIOTHYECKYI0 HWH(MOPMAIUIO; ITOJH30BATHCS
OMOJIOTUYECKO TEPMUHOJIOTHEH W CHMBOJIMKOW; YCTaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OWOJOTHU H  COIMATBHO-DKOHOMUYECKHAMH U  DKOJIOTHUYECKUMU
npoOJjeMaMy 4YeIOBEYECTBA; OICHWBATh TIOCIEACTBUS CBOCH JEATEIHLHOCTH IIO
OTHOIICHUIO K OKpY)KaloIIeH NPHPOAHOW Cpeae, COOCTBEHHOMY 3J0POBBIO H
3JI0POBBIO OKPYKAIOIIUX JIF0JIeH; 000CHOBBIBATh M COONIFOAATH MEPhI MPOPUIAKTUKH
WH(QEKITMOHHBIX 3a00JICBaHUM, TpaBWJIa TOBEACHWS B MPHUPOJE M 0OECICUCHUs
0e30macHOCTH COOCTBEHHOW KU3HENEATCTLHOCTH B YPE3BBIYAMHBIX CHUTYaIHSIX
MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTEPH30BaTh COBPEMEHHBIC HAYUYHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y O0yYaOIIUXCS MHTEIUICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B
MpOIECCe 3HAKOMCTBA C  BBIJAIOIMIMMHUCS OTKPBITUSAMH ¥ COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIaeMbIMU €10 MpoOJeMaMu, METOJ0JIOTHEH
OMOJIOTUYECKOTO HCCIIEIOBAaHUSI, TTPOBEACHHS SKCTICPUMEHTAIBHBIX HCCICIOBAHMM,
pelicHUs OWOJIOTMYECKUX 3a7ad, MOJCIUPOBAHUS OHOJIOTHYECKUX OOBEKTOB U
IIPOIIECCOB;

BOCITUTAHNE Yy OOYYaIOIIUXCSl IIEHHOCTHOTO OTHOIICHUS K YKUBOW MPHUPOJIC B
IIEJIOM U K OTJEIbHBIM €€ O0OBEKTaM W SBJICHUSAM; (HOPMHUPOBAHHUE HKOJIOTHUYECCKOM,



TeHETUYECKON TPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; MHTETPAIUH
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre  OOy4alolMMHCS ~ KOMIETEHTHOCTH B palMOHAIBHOM
IPUPOAOIIONB30BaHUU (COOJIO/IEHHE MTPABUJI TIOBEICHHS B IPUPOJIE, OXPaHbl BUIOB,
sKOcUCTeM, Ouochepnl), COXpaHEHWH COOCTBEHHOTO 370POBbSI U  3/I0OPOBBS
OKpY>KaroIuX Jroael (coOmoaeHust Mep mpodunakTuku 3adojaeBaHuii, odoecreuenne
0€30MacCHOCTH JKU3HEIEATEIPHOCTH B YPE3BBIYAMHBIX CHUTyalUsX NPUPOAHOTO U
TEXHOTEHHOI'0 XapakTepa) Ha OCHOBE HCIIOIb30BaHUA OMOJIOTMYECKUX 3HAHUU U
YMEHUH B [IOBCEIHEBHOW KU3HU;

CO3/aHHM€  yCIOBUH  JJIi  OCO3HAHHOTO  BbIOOpa  OOYyYaroIIMMHCS
WHANBUAYyAIbHON 00pa30BaTeIbHON TPAEKTOPUH, CTIOCOOCTBYIOIIEH MOCIEAYIOUIEMY
npo(eccuoHaTbHOMY CaMOOIPEEICHUI0, B COOTBETCTBUU C WHIWBHIYaTbHBIMU
MHTEpECaMH U MOTPEOHOCTAMH PErHOHA.

N3yuenne Marepuana MOXET OCYIIECTBISITHCS Ha TaKUMX 0O0pa3oBaTEIbHBIX

miatdopmax, kak: AKmnacc, POUI, Nudoypok. O6pazoBatenbHbie poiauku ¢ HOTyo
TaK K€ MOTrYT OBbITh HMCIOJIb30BaHbl B KadecTBE oOydaronmx pecypcoB. CBs3b C
YUYEHHKaMU OCYIIECTBIsIETCS yepe3 BKOHTaKTe, 37IEKTPOHHBIN KypHaI.
BHeypouHasi /eAATeJBHOCTH MO TMpPeIMeTy COIJIACHO KAJEeHJAPHOr0 IJIaHa
paboueii mporpamMMbl BOCIMTAHMS: yyacTue B mkoiasHOM dTane BOIII (ceHTsOps-
okTsi0pp), HIIK «lllar B Oyaymiee» (sSHBapb), B KOHKypcax MPOEKTOB, PUCYHKOB,
n1akaToB (peBpasb, arpeab-Mai).

TemaTnyeckoe IUIAHHPOBAHHE COCTABJIEHO € Y4YeTOM padodeii MporpamMmsl
BocmUTaHMsA. BocrnurarenpHbI  MOTEHIMAT JAHHOTO Y4YeOHOro  IpeaMera
oOecIrieuynBaeT peaan3aldio CICAYIOIMINX IEJEBBIX IMPUOPUTETOB BOCIUTAHHS
obyuatrommxcs COO:

BocnurarensHbli TOTEHIIMA JAHHOTO Y4eOHOTO MpeaMeTa o0ecrneuyrnBaeT
MPUOOPETEHUIO OTIbITA!

- ONBIT JIeJI, HAPABJICHHBIX HA IOJIb3y CBOEMY POJHOMY TOPOJly WU CENly, CTpaHe
B II€JIOM, OTIBIT JCSITEIIBHOTO BHIPAKEHUS COOCTBEHHON TPaXKIAHCKOW TTO3UIINN;
- OTIBIT CAMOCTOSATEIHLHOTO TPUOOPETCHNS HOBBIX 3HAHUM, MPOBEICHUS HAYIHBIX
HCCIIEIOBAHUM, ONBIT MPOEKTHOM AEATENBHOCTH;

- ONBIT U3YYEHMS, 3alIUTHl U BOCCTAHOBJICHUS KYJIBTYPHOT'O HACIEIHUS
YeJI0BEYECTBA, ONBIT CO3/IaHUS COOCTBEHHBIX MPOU3BEICHUN KYIbTYPHhI, OMBIT
TBOPUYECKOTO CAMOBBIPAKEHUSI;

- ONBIT CaMOIIO3HAaHUSI U CAMOAHAIN3d, ONBIT COUHUAIBHO MPUEMIIEMOIO
CaMOBBIPAXXEHUSI U CAMOPEAITA3ALINH.



OO1ree yuCIO YacoB, OTBEACHHBIX HA M3y4YeHHE OWOJIOTMHM HA YIIIyOJIEHHOM
YpOBHE CpeaHero oo0miero oopasoBanus, coctasisieT B 10 kimacce — 102 gaca (3 ygaca
B HEJICIIIO).

OT6op opraHu3alMoOHHBIX (OpPM, METOOB U CPEIACTB OOy4YeHHUs OHOIOTHUHU
OCYIIECTBIISIETCS C Y4ETOM CHenu(PuKA €ro conepkaHusi ¥ HAmpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTMYECKOTO  O0pa3oBaHWMS B OPTaHHU3alldAX  CPEITHETO
MpO()eCCUOHAILHOTO U BBICIIETO 00pa30BaHMUsI.

OO0s3aTeIbHBIM YCIIOBHEM TIPU OOY4YEHUH OMOJIOTMH Ha YriayOJIEHHOM YpOBHE
SBIIICTCS TIPOBEACHHE J1a0OpAaTOPHBIX M MpakTHYeckuX pador. Taxke yuacTtue
oOy4Jaronuxcsi B BBIMOJTHEHUH TPOEKTHBIX M y4eOHO-MCCIIENOBATEIBCKUX PadoT,
TEMAaTHKa KOTOPBIX OMPEIEISIETCS YIUTENIEM Ha OCHOBE MMEIOIIUXCS MaTEepPHUAITbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHIA.

Jlns u3ydeHus: OMoJIoruM Ha 0a30BOM yYPOBHE CpPEIHEro OO0Iero oOpa3oBaHUs
otBoauTcs B 11 knacce — 34 yaca (1 gac B Hefieno).

COJEPKXAHUE OBYUYEHUA
11 KITACC

BBenenue

OcCHOBHBIEC TpPU3HAKUA KUBOTrO. OmnpeneneHue MNOHATHUS <OKU3HB». bHosiornueckas
dbopMa CyIIEeCTBOBaHUS MaTepUH. YPOBHHM OpraHu3allid >KWBOM MaTepuu U
MIPUHIIUIIBI UX BbIJICJICHUS.

Tema 1. Pemnenue 3apa4 no reme «MoJiekyJasipHasi 0M0JI0THSD)

Xumuueckuii cocmas knemku. Heopeanuueckue eeujecmaa.

XUMHUUYECKHUE JIEMEHTHI U UX POJIb B KJIeTKe. Heopranuueckue BemecTsa U ux poJib
B KU3HEAECATENHbHOCTH KJIETKUM. Boga B KJe€TKe, B3aUMOCBSI3b €€ CTPOECHUS,
XUMUYECKUX CBOUCTB M Oumosiormueckoir ponu. Coin HEOPTAaHMYECKUX KHUCIIOT, UX
BKJIaT B OOCCIEUYCHHE KU3HEIEATCTLHOCTH KICTKH W TMOJAep)KaHue TOMEeoCcTasa.
HNouwr B kinerke, nx QyHKuu. OCMOTHYECKOE [aBJIICHHE M Typrop B KIETKE.
By®hepHbie cucTeMBbI KIIETKH.

Xumuueckuii cocmas knemxu. Yeneeoowl. Jlunuowi.

YrieBoasl B KU3HEACATEILHOCTU PACTEHUM, XUBOTHBIX, TPUOOB MU OaKTEpHil.
CrpyktypHble M (DYHKIIMOHAJIBHBIE OCOOCHHOCTH MOHOCAXapuJ0B M JIUCAXapHUIOB.
buononumepsl - moimcaxapuibl, CTPOCHUE U OMOJIOTHYECKAs POJIb.

Kupbl W nununabl, 0COOCGHHOCTH WX CTPOEHHUsI, CBsA3aHHbIE C (DYHKIIMOHAJIBLHOU
AKTUBHOCTBIO KJICTKH.

Xumuueckuit cocmaes knemxu. benxu.

Oprannueckne BemecTBa KiIeTku. buomomumepsr — Oenku. CrTpykTypHas
opraHu3zanus 6eIKoBbIX MOJIeKyJ. CBoMcTBa OenKkoB. JleHaTyparus u peHaTypamms —



OMOJIOTUYECKUIA CMBICT M 3HauYeHHe. DYHKIMU OEIKOBBIX MOJIEKYJd. DEepMEHTHI, X
POJIb B 00ECTICUCHHH MPOIIECCOB ku3HeAesTenbHOCTH. Kitaccudukanus GpepmMeHTOB
Xumuueckuu cocmaeg kiemku. Hykneunogvie kuciomui.

HyxkiienHoBbIE KUCHOTHI, UX poJib B KieTke. McTopus nzydenus. JJHK — monekyna
XpaHeHus: HacienctBeHHo wuHpopmanmu. CrpykrypHas opranuzauus JHK.
Camoynpoenue JIHK. PHK, ee Buabl, 0cOOEHHOCTH CTPOCHUS U (DYHKITMOHUPOBAHMUSI
AT® — OCHOBHOH aKKyMyIaTop SHepruu B KieTke. OCOOEHHOCTH CTPOCHUS
MouiekyJibl U GyHKuuu AT®. Butamunsl, cCTpoeHre, HICTOYHUK MOCTYIJICHUS. U POJIb
B OPTAHU3ME U KJIETKE.

Tecmuposanue no pazoeny «Monexkynsipuas 6uoni02usLy

Tema 2. Pemnenne 3aga4 no reme «lluronorusn»

Cmpoenue Kiemku u eé opeaHouobsi.

[InazmaTnueckass memOpana u oOosouka kieTku. CTpoeHue memOpaHbl KIETOK.

[IpoHnKHOBEHHE BEIECTB uepe3 MeMOpaHy KJIETOK. Buibsl TpaHCmopTa BeIECTB

Yyepe3 HUTOMIa3MaTUYECKyI0 MEMOpaHy KJIETOK (TaCCUBHBIN M aKTUBHBIN TPAHCHIOPT,

AK30LIMTO3 U SHJOLMTO3). KIETOK.

[{uromnasma U €e CTPYKTYypHbIE KOMIIOHEHTBbI. OCHOBHOE BEHIECTBO IIUTOILIA3MBI,

€ro CBOMCTBA U (DYHKIIUH.

Anpo unaTepdazHoi KIeTKM. XUMUYECKHN COCTaB U CTPOCHHE s/ipa. 3HAUCHHE siIpa

B 0OMEHE BEIIECTB U Mepeaye reHeTHYecKor nHGopMaIiii.

Anmnapar 'onpmxu. CTpoeHHE, pacloJIOKEHNE B KJIETKAaX JKUBOTHBIX U PACTCHUM,

¢bynkuuu annaparta. CTpoeHue 1 (PyHKIIUU JIU30COM.

Oupomnazmatudeckas ceth (DI1C), ee Tunbl. OCOOEHHOCTH CTPOCHHS arpaHyIsIpHOM

(rmagkoii) u rpanyssipHoit (mmepoxosatoit) I1IIC.

Pubocompl, 0cOOEHHOCTH CTPOCHUS U POJIb B OnocuHTe3e Oenka. [lompubocomsl.

Bakyonu pacTUTeNbHBIX KIETOK, UX 3HaueHue, cBsa3b ¢ JIIC.

[InacTuapl: EHKOIIIACTBI, XJIOPOIIACTHI, XpoMoIacTel. OCOOEHHOCTH, CTPOEHHUE U

¢bynkmun mnactua.  JAHK mmactua. [poucxoxaenue xmopomniactoB. B3aumHoe

MIPEBpAICHHE IIACTU/.

MutoxoHapuu, CTpoeHHE (HapyKHas W BHYTPEHHsSSI MEMOpaHbl, KPHUCTHI).

Muroxonapuanbasie JJHK, PHK, pubocomsl, ux poias. @yHKIIMK MUTOXOHIPUH.

Krnerounsiii nieHTp, ero crpoenue u GynHkuuu. Opranouasl ABuxeHus. Kinetounsie

BKJIFOUEHMS — HETTOCTOSIHHBIA OPraHOM/I KJIETOK, OCOOCHHOCTH U (PYHKIIUU.
Domocunmes

OOmeH BemecTB U 3Hepruu. [ToHsATHE O MIACTUYECKOM U SHEPTeTHUYECKOM OOMEHE.

®otocunTe3. CpeToBas U TeMHOBass (¢a3bl (POTOCHHTE3a, OCHOBHBIE MPOIECCHI,

npoucxoasmme B 3Tu (a3pl. OCHOBHBIE WTOTHM CBeTOBOWM a3pl - cuHTe3 AT,

BBIJICJICHHE KHCJIOPO/Ja, oOpa3oBaHue BOCCTaHOBJICHHOI'O

HUKOTHUHaMuaaeHnHauHykineotuadochara (HAJID -H2). dorodochopummuposanue.

CymmapHoe ypaBHeHHe poTocunTe3a. [lepBuunbie mpoyKThl (HOTOCUHTE3A.



Dnepeemuueckuti oomen
DHepreTudeckuii OOMEH B KIETKE M €ro OHOJIOTMYECKUH CMBICI. TaIlbl
OPHEPTreTUYECKOTO0 OOMEHa, MPUYPOUYECHHOCTh OSTHUX TPOIECCOB K OMPEICICHHBIM
CTPYKTypaMm KJIeTKH. 3HadyeHue MuToxouApuit u ATD B sHepreTnyeckoM oOMEHe.
buocunmes benka
buocuHTe3 OenkoB B KJIETKE M €ro 3HaueHue. Pojib reHoB B OMOCHHTE3€ OENKOB.
['eneTnueckuit Kol U €ro CBOMCTBA. DTarbl OMOCHMHTE3a Oenka. Peakunu MaTpudHOTO
cuHTe3a. Perynsuus cuHTe3a OelKoB.
TKU3HEHHBIM LMK KJIETKM M ero J3tanbl. [loAroroBka KIETKM K JEIEHUIO —
uHTepdaza, ee mepruoab! (MPECUHTETHUECKUM, CHHTETUYECKHM, TOCTCUHTETUYECKU).
buonoruueckoe 3nauenne naTepdaszpl. Anonto3. MUTOTHUECKHM LUKIL.
AmuTO3 1 ero 3HaueHue. Meno3 - HUTOJIOTUYECKAasi OCHOBA MOJIOBOTO PA3MHOXKEHUS
becnonoe u nonosoe pazmnoosicenue.
@dopMbI ¥ CTOCOOBI pa3MHOKEHHSI OpraHU3MOB. becmooe pa3MHOXKEHHE, €T0 BUIBI U
3HaueHue. [1o10Boe pa3sMHOXKEHUE, €r0 BUJIBI U 3BOJIFOLIMOHHOE 3HAYEHHUE.
Onmoczenes — UHOUBUOYATbHOE PA3BUMUE OP2AHUIMOS.
OmnopotrBopenre W ero Tunbl. OIUIOJOTBOPEHHWE W Pa3BUTUE 3apOJbIlIa Y
KUBOTHBIX. ~ OCHOBHBIE  dTambl  AMOPUOHAIBHOTO  PAa3BUTUSL  SKUBOTHBIX.
BzaumoperncTBue yacter pa3BuBarOUIETOCs 3apoibliia. bUOreHeTHYEeCKUI 3aKOH,
Tema 3.Pemenue 3agau nmo reme «I'eHeTHKa»
Heszasucumoe nacnedosanue npuznaxos
HacnenoBanue npu MOHOTHOPUIHOM CKpeIIMBaHUU. JIOMUHAHTHBIE U PEIIECCUBHBIE
npusHaku. [lepBwiii 3akoH MeHmens - 3akoH enuHO0Opaswsi THOPUIOB TIEPBOTO
nokosjeHnsa. Bropon 3akoH Menaens - 3akoH pacuieruieHus. lIpaBuio 4mMcToTHI
ramer.
HacnenoBanue npu qurubpuaHom ckpemuBanui. HezaBucumoe KOMOMHUPOBAHUE
HE3aBHCHUMBIX I1ap NIPU3HAKOB - TPETUN 3aKOH MeHnes.
[{uTonornveckue OCHOBBI HE3aBUCUMOTO KOMOMHUPOBAHMS TIap MPU3HAKOB.
Bzaumooeiicmeue annenvuvix u HeanienbHbix 2eHO8.

HacnepoBanne 1ipu B3aUMOJICMCTBUM  aJUICIbHBIX TI'€HOB. JlOMUHMpOBaHMUE.
Henomnoe JTOMUHUPOBAHHUE. Konomuuposanue. CBepXJOMUHUPOBAHHUE.
MHOXXECTBEHHbBIN aJIJICJIM3M.

B3aumMopaelicTBue HeaJICIbHBIX I'C€HOB.

XpOMOCOMHa}Z meopusl HACe0CMBEHHOCHIU.

SIBNeHHME CUEIUIEHHOTO HACIEJOBaHUSI W OrPAaHUYEHHOCTh TPETHEro 3aKOHa
Meunnens.
['enemuxa nona.

HaCJ'ICI[OBaHI/Ie IMPU3HAKOB, CHCIVICHHBIX C ITOJIOM.

3axoHomepHocmu U3MEHYUBOCHIU.
N3menunBocth. Kitaccuduxaiyss HW3MEHYHMBOCTH C  TO3UIMKA  COBPEMEHHOM
re-HETHUKU.



®denotunmueckas (MoauUKAITMOHHAS U OHTOTCHETHYECKas ) U3BMEHUYNBOCTh. Hopma
PEaKIHUU U €€ 3aBUCUMOCTb OT T€HOTHIIA.
['eHoTHTIMUECKast (KOMOWHATHBHAS U MYTallMOHHAS) U3MEHUYMBOCTh. MyTarimoHHas
U3MEHYMBOCTb, €€ BHAbl. MyTanuu, ux npuuuHbl. Knaccudukanus mytanuii mo
XapakTepy  MU3MEHEHUs reHotuna (TeHHble, XPOMOCOMHbIC, TI'€HOMHBIE,
UTOTIA3MaTUYECKHE).

I'enemuka uenogexa

I'enetnka yesoBeka. UenoBek Kak OOBEKT I€HETHYECKUX HCCIEIOBaHUM. MeTo-Ibl
M3Y4eHUsT  HACJICICTBEHHOCTH  YEJIOBEKA: TCeHEAJIOTHMYECKUl,  OJM3HEIOBHIH,
[IATOTCHETHUECKUM, THOPUIU3AIUS COMATHIECKUX KIIETOK.

HacnenctBennbsie 60j€3HU, WX PACTIPOCTPAHCHHE B MOMYJISAIUAX YeEIOBEeKa. Mepbl
NpO(IIAKTAKA HACIICJCTBEHHBIX 3a00JIeBaHUI 4YelloBeKa. BpemaHoe BimsHUE
aJIKOroJIsi, HUKOTMHA U HAPKOTUYECKUX BEIIECTB HA HACJIEACTBEHHOCTh YEJIOBEKA.
Menuko-reHeTH4eCcKoe KOHCYJIbTUpOBaHue. Kputrka pacuCTCKUX TEOPUM C MO3UIUAN
COBPEMEHHOW I'€HETHUKH.

INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA  TIPOITPAMMLBI 11O
bMOJIOI'NN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHN A

Cornacao ®I'OC COO, ycraHaBnMBawTCS TpeOOBaHHUS K pe3yibTaTaM
OCBOCHHMS 00Yy4aIOMMUCA MPOrPaMM CpeIHEro oOIero o0pa3oBaHus: JUUHOCTHBIM,
METaNpeIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBLIE PE3YJIBTATDBI

B cTpykType JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTpaMMbl MO OMOJIOTHH
BBIJICJICHBI CJICTYIONINE COCTABISAIONINE: OCO3HAHWE OOYYArOITUMUCS POCCUUCKON
IrPaXIaHCKOM UIAEHTUYHOCTU — FTOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U
CaMOOTIPEENICHUIO, Haauyue momugayuu K 00y4eHuI0 OUOIOTHH, YeleHaNnpasieHHoe
paseéumue BHYTPEHHUX YOEXKIEHUW JTUYHOCTH HA OCHOBE KIIIOUEBBIX IEHHOCTEH U
UCTOPUYECKUX TPAJAUIMA Pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocmeb 00yJaOIIUXCsl PYKOBOJICTBOBATHCS B CBOEH JESATEIbHOCTH LIEHHOCTHO-
CMBICJIOBEIMH yCTAaHOBKAMH, TPUCYIIUMHU CHUCTEME OHMOJOTHYECKOTO 00pa3oBaHWS,
Hanudue npasoCco3HaAHUs FKOJIOTUYECKON KYIbTYpbl, CHOCOOHOCMU cmasums UEIN U
CTPOUTD KU3HEHHbIEC TITaHBbI.

JIM9HOCTHBIE PEe3yNIbTaThl OCBOSHUS MPOTPAMMBI TTO OMOJIOTUU JTOCTUTAIOTCS B
€AMHCTBE YyYEeOHONW W BOCIUTATEIBHOW JESITEIBHOCTH B COOTBETCTBHH C
TPAJAUIIMOHHBIMUA POCCUMCKUMHU COLUOKYJIBTYPHBIMH, UCTOPUUYECKUMHU M JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MNPUHSTHIMA B OOILECTBE MpAaBUJIAMU W HOPMAMH
NOBEACHUS W CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U



CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULINU JUYHOCTH, NATPUOTU3MA U YBAKECHUS
K 3aKOHY U NPaBONOPSJIKY, YEJIOBEKY TpyAa M CTapUIEMYy IMOKOJIEHUIO, B3aMMHOIO
yBaKEHUSI, OEPEKHOTO OTHOLIECHUS K KYJbTYPHOMY HACJIEAUI0 U TPaJULUIM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, NpUPOAE U OKPYKAOLIEH
cpene.

JImaHOCTHBIE pe3yJbTaThl OCBOSHUS y4eOHOTO mpeameTa «bruomorusy JoMIKHBI
OTpaxaTb TOTOBHOCTh W  CIOCOOHOCTh OOYyYaIOIMUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAHHOM BHYTPEHHEH TMO3UIMENH JIMYHOCTHU, CHUCTEMON II€HHOCTHBIX
OpUEHTAllUW,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUW,  COOTBETCTBYIOUIUX
TPAJAUIIMOHHBIM TICHHOCTSIM POCCHICKOTO OOIIEeCTBa, pPACIIUPEHUE >KU3HEHHOTO
ONbITa WU OMNbITAa AEATEIBHOCTA B IMPOLECCE PEaM3alMu OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEIBHON IESITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAKIAHCKON MO3ULMU OOYYAIOLIErocsl KaKk aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIHMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKCHUE 3aKOHA
U IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESATENBHOCTU MPHU CO3JAHUU YUEOHBIX
MPOCKTOB, PEIICHHH Yy4eOHBIX ¥  IIO3HABATENBHBIX  3a/lad, BBITTOJIHCHUH
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEATh COOCTBEHHYIO MO3UITUIO TI0 OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHUE YYUTHIBATh B CBOUX JCHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOKICHUSMH, KYyIbTYPHBIMH IIEHHOCTSIMU H
COLUAIBHBIM IOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOIO BBINIOJIHEHUS
yueOHbIX, TO3HABATENbHBIX W  HUCCJENOBATEIbCKUX  33Ja4, YBAXUTEIHHOTO
OTHOLIEHUSI K MHEHHUIO OIMOHEHTOB IMpPU OOCYXKJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTb K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPakAaHCKOW HIEHTUYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH nepe PoanHo, ropaoctu 3a
CBOM KpaH, CBOW PoauHy, CBOM S3BIK M KyJbTYPy, MNPOLLIOE W HACTOSIIEE
MHOT'OHAIlMOHaJIbHOI0 Hapoaa Poccun;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIHWIO0 U MAMSATHUKAM MNPHUPOIBI,
NOCTHXEHUAM Poccuu B HayKe, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;



CIIOCOOHOCTH OLIEHUBATH BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHUE
OMOJIOTHH, TOHWMAaHUSI 3HaYEHUs OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPUPO/IBI, B KU3HH
YeJI0BeKa U COBPEMEHHOI0 00I11eCTBa;

uaeitHas yOexIEHHOCTb, TOTOBHOCTh K CHyKeHHMIO M 3aumte OTtedecTsa,
OTBETCTBEHHOCTb 3a €0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MNPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJA B IOCTPOSHUE YCTOWYMBOTO OYyIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJUTEIISIM, CO3JAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MIPUHATHS HEHHOCTEW CEMEUHOW KU3HHU B COOTBETCTBUHU C TPAAULUSIMHU
HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs AICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLIECHU;

NOHUMAHHE SMOLIMOHAIBHOTO BO3/IEMCTBHUS JKMBOM IPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAY€CTBAa TBOPUECKOM JINUHOCTH;

S) ¢usnyeckoro BocnUTAHHSA, (POPMHPOBAHHMSA KYJAbTYPbl 310POBbSA U
IMOLMOHAJIBHOIO 0JIaronoJIyYns:

NOHUMAaHUE U peanu3alus 30poBOro u 0e3omacHoro oopasa >Ku3HH (310pOBOE
MUTaHue, COO0/ICHNe TUTHCHNYECKUX MPABWI U HOPM, COATaHCHUPOBAHHBINA PEXKUM
3aHATHH W OTHbIXa, peryasipHas (u3udecKkas aKTUBHOCTh), OepexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOUIIEHUSI K COOCTBEHHOMY (DHU3MYECKOMY H
NICUXUYECKOMY 30POBBIO;

NOHMMAHUE L[EHHOCTHM TMPaBWI HHIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30macHOT0 MOBEICHHS B CUTYAIIHUSIX, YTPOKAIOIINX 3/I0POBBIO M )KU3HU JTIOJICH;

OCO3HAHHWE TOCIEACTBUNA W HENPUSTHS BPEIHBIX MPUBBIYCK (YMOTpeOIeHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCIMTAHUS

TOTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH MacTEPCTBA, TPYA0TIO0UE;

FOTOBHOCTh K AaKTHUBHOW JESATEIIBHOCTH TEXHOJOITMYECKOM W COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHLHO
BBIIIOJIHATH TaKyl0 AEATEIbHOCTD;

UHTEpPEC K pa3inyHbiM cepaM MpodecCHOHATBHON NeSITeIbHOCTH, YMEHUE
COoBepIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccun U peaaru30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO H CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) 3K0JI0TrNYECKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKHU LIeJecOo00pa3HOe OTHOLIEHUE K MPUPOJIE KaK UCTOYHHUKY JKHU3HU
Ha 3emiie, OCHOBE €€ CylIECTBOBaHUS;

MOBBILICHUE YPOBHA OKOJOTMYECKON KYyJIbTYphl: TNPUOOPETEHHE OIbITa
MJTAHUPOBAHUSI TIOCTYTIKOB U OL[EHKU UX BO3MOXHBIX MOCIEICTBUMN I OKpYKAIOIIei
Cpelbl;

OCO3HaHUE IJIOOATBHOTO XapakTepa HKOJIOTMYECKUX NpoOJieM M MyTed ux
pEIIeHNUS;

CIOCOOHOCTh MCHOJB30BaTh MPHOOpETaeMble MPU M3YUCHUH OWOJIOTUN 3HAHHS
M yMEHMS IpU  pElIeHHd  npoOjeM, CBA3AHHBIX C  PAlUOHAIBHBIM
IPUPOIONOIB30BAHUEM (COOJIIOIEHUE TIPABUII IOBEIEHUS B IPUPOJE, HAIIPaBIEHHBIX
Ha COXpaHEHUE PABHOBECHS B DKOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OHMOCchepsl);

AKTUBHOE HENPUATHE JEUCTBHUM, MIPUHOCAIIUX BPEA OKPYKAIOIIEW IPUPOIHOU
cpelne, YMEHHE MPOTHO3UPOBATH HEOJIATONMPHUITHBIE 3KOJOTUYECKHE IOCIEICTBUS
OpeIIPUHUMAEMBIX JEHUCTBUM U IPEeIOTBpaLaTh UX;

HQJIWYUE PA3BUTOIO SKOJOTMYECKOTO MBIIIIEHUS, dKOJOTMYECKON KYJIBTYpHI,
OTIbITa JEATEIILHOCTH SKOJIOTMYECKO HalpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMU B MO3HABATEIbHONW, KOMMYHUKATUBHON U COLIMATBLHON MPAKTHUKE, TOTOBHOCTH K
YYaCTHUIO B MIPAKTUUECKON JAESITEIbHOCTH SKOJIOTMUECKON HApPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb ~MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAayKH W OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMUKYJIBTYPHOM MHUDE;

COBEpULICHCTBOBAHUE SA3BIKOBOM M YHUTATENbCKOM KyJIbTYpbl Kak CpEACTBA
B3aUMOJENCTBUS MEXKIY JIFOABMU U MTO3HAHUS MUPA;

NOHMMaHue crneuu@uku OHOJIOTMM KaK HayKd, OCO3HaHus €€ pojiu B
(GOpMUPOBAHUN PALMOHAIBHOTO HAyYHOTO MBIIUICHUS, CO3JaHUH I[E€JIOCTHOTO
npencTaBieHuss 00 OKpYXKalIlleM MHUpe Kak O €AMHCTBE MPHUPOJbI, YeOBEKa U
oOuiecTBa, B TIO3HAHWU HPHUPOJIHBIX 3aKOHOMEPHOCTEM M pELIeHHH MpodsieM
COXPAHEHUs IPUPOJIHOTO PABHOBECHS;

yOeXKAEHHOCTP B 3HAYUMOCTH OHWOJIOTUM [JIS COBPEMEHHON LMBUIM3ALIUU:
o0OecrieueHrss HOBOTO YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOT Ui, CIIOCOOHBIX pelIaTh PeCypCHbIe MPOOIeMbl Pa3BUTHUS YEIOBEUECTBA,
IOUCKA IyTEW BBIXOJA M3 TIJI00AJbHBIX JKOJOTMYECKMX IpoOsieM M olecredeHus
nepexoja K yCTOWYMBOMY Pa3BUTHUIO, PAllMOHAIbHOMY MCIOJIb30BAaHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;



3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJIOTUYECKUX 3HAHUM B  ILEIAX
MOBBILICHUS O0IIEN KyJIbTypbl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTAaBHOM
4acTU (PYHKIIMOHAIBHON IPaMOTHOCTU O0yYaromuxcs, GopMUpyeMon Npu U3yUEHUU
OHOJIOTHH,

ITIOHMMAHUE CYLIHOCTHM METOJOB ITO3HAHMSA, MCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCMOJb30BaTh TMOJydaeMmble 3HaHUS JUId aHajdu3a W
OOBSICHEHUSI SIBJICHUN OKpY)KAIOIIET0 MHpa M MPOUCXOIANIMX B HEM HM3MEHEHHIH,
YMEHHE JenaTh OOOCHOBAHHBIE 3aKIOYEHHs Ha OCHOBE HAy4yHBIX (PAKTOB MU
MUMEIOIINXCS JaHHBIX C LEJIBIO TIOJYYEHHsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HCHOJIb30BaTh OHOJOTUYECKUE 3HAHMS IS
pelieHus mpobyieM B PeabHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HaHUE IEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHINBHUIYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHUI0, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHUM MO OuoNorHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3yNbTaThl OCBOCHHUs Yy4deOHOro mpeamera «buomorus
BKIIIOYAIOT: 3HAYMMblE JUIsi  (OPMHUPOBAHHMSI MHPOBO33PEHHUS  O0yUaIOUIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE TOHSATHS, OTpa)XKarolue
LEJIOCTHOCTh HAay4YHOM KapTHHBI MHpa M CHEHU(PUKY METOJOB MO3HAHMS,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPIHs, SBJICHHE, MPOIleCC,
CUCTeMa, Hay4YHbId (akT, MPHUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
Uccle0BaHue, HaOII0ICHUEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAIbHBIC
yueOHble  JeiCTBUS  (TO3HaBaTeJIbHbIE, KOMMYHUKATHBHBIE, PETYJISTHUBHBIC),
obecreunBaromye GOpMHUPOBaHNWE (PYHKIIMOHAIBHOW TPAMOTHOCTH WU COIMATHLHOU
KOMIETCHIIMM  OOYYaroIMUXCs;  CIOCOOHOCTh  OOyYarolmuXxcs  HCIIOJIb30BaTh
OCBOGHHBIC MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKNE 3HAHMS U YHUBEPCAIbHBIC
y4eOHbIe JCHCTBHS B O3HABATENLHON U COLIMATIBLHON MPAKTHKE.

B pesynbraTe nzyuenus OMOIOTHU HA YPOBHE CPEIHEro 00IIero o0pa3oBaHus y
oOyuatomerocss OyayT chopMupoBaHBl MO3HABATEIbHBIC YHHUBEPCAIbHBIE YUYEOHBIC
JCHCTBYS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC NEHCTBUS, PETYJSTHBHBIC
yYHHUBEpCaJIbHbIC Yy4eOHBIE IEHCTBUS, COBMECTHAS JACSATEILHOCTb.

MertanpeameTHble pe3yJbTaTbl OCBOCHHS MPOTPaMMbl CPEIHEro OOIIEeTo
o0pa30BaHUsl TOJKHBI OTPAXKAaTh:

OBananenne YHHBEpPCAJbHBIMU y4eOHbIMH MO3HABATEJIbHBIMHU
JAeUCTBUSAMMU:



1) 6a30Bble JIOrHUeCcKHe TeHCTBHUSA:

CaMOCTOSITEIBHO bopMyIUpPOBAThH u aKTyaJu3upPOBaTh npodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TIPU OCBOCHUHM 3HAHWW MNPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHMUsI, KjacCU(UKAIMU, 0000IIEHUS), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TIOHATHHA (BBIICIATh WX XapaKTepHbIE TMPU3HAKH, YCTAaHABIWBATH
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpENEsATh LENH JACATCIBbHOCTH, 3a/JaBas MapaMmMeTpbl U KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIIOJIh30BaTh OMOJOTUYECKUE TIOHSTHS ISl OOBSICHEHUS (PAKTOB M SIBICHHMA
KUBOW NPUPOBL,

CTPOHUThH JIOTHYECKHE PpACCYXKICHUS (MHAYKTUBHBIC, JEAyKTUBHBIE, TIO
aQHAJIOTWM), BBISIBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBAEMbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHUS;

MIPUMEHSTh CXEMHO-MOJICJIbHBIE CPEJCTBA Il MPEACTABICHUS CYLIECTBEHHBIX
CBS3€ W OTHOIIEHWHA B M3y4aeMbIX OHOJOTUYECKHX OOBEKTaX, a TaKKe
IPOTHUBOPEYMM PA3HOTO pOJA, BBISABICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
MCTOYHHMKAX;

pa3pabaThiBaTh TUIAH pEIICHUS TPOOJEMBbI ¢ Y4ETOM aHaau3a HMMEIOITUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIAM, OLIEHUBATh PUCKH MOCJIEACTBUHN AEATCIBbHOCTH;

KOOPJAUMHUPOBATH U BBITIOJHATH PAOOTY B YCIOBUSIX PEAIbHOTO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30oBbIe MCCIIEeI0BATEIbCKHE N1eiiCTBUSA:

BJIAJIETh HaBBIKAMU Y4e€OHO-HCCIIEIOBATEIbCKON M MPOEKTHOM JEATEIIBHOCTH,
HaBbIKAMU  pas3pelieHuss  IpoOjieM,  CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEUICHUS] MPAKTUYECKUX 3a7ay, MPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHMS;

MCII0JIb30BaTh Pa3JIMUHbIC BUJIbI ACATEIHLHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS,
€ro MHTepIpeTaIyu, Mpeodpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CUTYyaIUsIX, B TOM
YHCJIC PU CO3AAHNH YICOHBIX M COIUAIBHBIX MMPOCKTOB,;

dbopMUpOBaTh HAYYHBIM TUIN MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHUEM,
KJIIOYEBBIMU MOHITHSIMHI H METOJIaAMU;

CTaBUTh U (HOpMyIHpoOBaTh COOCTBEHHBIE 3a7ayd B 00pa30oBaTeIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIUsIX;



BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3W W aKTyaJIM3WpOBaATh 3a/ady,
BBIJIBUTATh TUIIOTE3Y €€ pereHus, HaXOAUTh apTyMEHTHI JJI JOKA3aTelIbCTBA CBOMX
YTBEPXKICHUI, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOJYUYEHHBIC B XOJIC PEIICHUS 3a/1a4l PE3yIbTaThl, KpUTHIECCKH
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHECHNUE B HOBBIX YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TMOUCK IEpeHOca CPEeACTB U CIOCOOOB
JCUCTBHS B MPOPECCHOHANBHYIO CPELY;

yMETh TIEPEHOCUTHh 3HAHUSA B TO3HABATEIBHYIO W MPAKTUYECKYIO O0OJacTH
KU3ZHEICATCIILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC WU, MpEAJaraTb OPUTHHAIbHBIC TOAXOABI U PEUICHHS,
CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE aJTbTePHATUBHBIC PEIICHUSI.

3) paboTa ¢ unopmanueii:

OPUEHTHUPOBATLCSA B PA3JIMYHBIX MCTOYHHKAX WHGOpMAIUHU (TEKCTEe Yy4eOHOTO
mocoOus, HAyYHO-TIOMYJSIPHOW  JUTEpaType, OWOJOTUYECKHX  CJIOBAPAX W
CIPaBOYHHMKAX, KOMITBIOTEPHBIX Oa3ax [aHHBIX, B VIHTepHeTe), aHaTu3UpOBAThH
MHGOPMAITUIO PA3TUYHBIX BUIOB U (POPM TpECTABICHUS, KPUTUIECKH OIICHUBAThH €€
JIOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTD;

(dbopMyIUpPOBaTh 3aMPOCHl U MPUMEHATHh PA3MYHBIE METOMIBI MPHU TOUCKE U
otOope Omosornueckor WHGOPMAIMK, HEOOXOAMMOW IS BBITIOJHCHUS Y4eOHBIX
3ajad,

npuoOpeTaTh OMBIT HCIOJNB30BaHHUS WHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYPY AKTHBHOTO WCIIOJIB30BAHMS Pa3TUYHBIX
MMOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAIBHYIO  (QOopMy  IpEICTaBICHHS
ouosiornyeckoi uHGopMaluK (CXeMbl, rpadUKU, TUarpaMMbl, TaOJUIIbI, PUCYHKH U
Jpyroe);

UCIIONIb30BaTh HAyYHBIH fA3BIK B KAyeCTBE CpEACTBA MpH paboTe C
Ouonoruueckod  HMHPOpMAIMEH: TNPUMEHSTh XHUMHUYECKHe, (PU3NYECKUE U
MaTeMaTHYeCKUe 3HAKU W CHMBOJBI, (GOpMYJbl, abOpeBHATypy, HOMEHKIATYpY,
MCTIOJb30BaTh M MPEoOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH,

BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HHPOpMaIu, HHPOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBjajieHUe YHHMBEPCAJbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenne:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BceX cepax KM3HH, aKTHBHO Y4acTBOBATH B
AMalioTe WM JAMCKYCCHU MO CYHIECTBY OOCyXaaeMoll Tembl (yMEHHME 3a/1aBaThb
BOIIPOCHI, BBICKA3BIBATh CYXKJICHHUS OTHOCHTEIHLHO BBITIOJIHCHHS TPEAJIaracMou



3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TO3UIUH JPYTUX yYaCTHUKOB
JIMaJora Uiv JTUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEICTBA OOIIEHUSA, TOHUMATh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, MPENOCHUIOK BOSHUKHOBEHUSI KOH(MIUKTHBIX CUTYAIlMM, YMETh
CMSATYATh KOH(IUKTHI ¥ BECTH MIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJCHCTBHUS, MMOHUMATH
HaMEpEHUs APYTHUX JIOACH, MPOSIBIATh YBAKUTEILHOE OTHOIICHHE K COOCCETHHUKY U
B KOPPEKTHOU PopMme (hopMyTupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esSITeJIbHOCTD:

NOHUMAaTh M HCIOJb30BaTh NMPEUMYIIECTBA KOMAaHIHOM M WHIUBUIYAIbHOU
paboThl MPU PEIICHUH OMOJIOTMYECKON MPoOsIeMbl, 000CHOBBIBATh HEOOXOAUMOCTH
IPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJEHCTBUS PU PEIICHUH YUeOHOM! 3a/1auu;

BBHIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUU C y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEN KaKIOTO WICHA KOJUICKTUBA;

OpUHUMATh 1M  COBMECTHOM  JESTENbHOCTH,  OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBHUS MO €€ JOCTHXKEHHMIO: COCTaBIIATh IUJIaH JIEWCTBHM,
pacmpenensaTb poid ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJIa M KAKJIOTO YYACTHUKA KOMAHbI B OOIINI
pe3yNbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBBIE TMPOEKTHI, OLIEHUBaTh UAEHM C TO3UWLUU HOBU3HBI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETMYECKOE TOBEJCHUE B  Pa3IMYHBIX
CUTYaIIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBiaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranusamnus:

MCIIOJIh30BaTh OMOJIOTHYECKUE 3HAHUS TSI BBISBIICHUS MTPOOJIEM U UX PEIICHUS
B )KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUM 1EJEeBble U CMBICIOBBIC
YCTAHOBKM B CBOMX JIEMCTBUSIX M MOCTYIKAaX MO OTHOUICHUIO K >KMBOUW MpPHUPOJE,
CBOEMY 3/I0POBBIO U 37I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JEATCILHOCTh, BBISBIISATH
MpoOJIeMBbl, CTaBUTh U (DOPMYyITUPOBATH COOCTBEHHBIC 337a4Ml B 0Opa30BaTEILHOU
JESATEIbHOCTH U AKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSTENIbHO COCTABJIATH MJIaH PEUICHHS MPOOJIEMbl C YUETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



paciupsaTh paMKHi y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

7ieNlaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBAThH €ro, OpaTh OTBETCTBEHHOCThH 3a
pelIcHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBATH (DOPMHUPOBAHUIO U MPOSBICHUIO HITUPOKOM SPYAULIMU B PA3HBIX
o0JacTaxX 3HaHWM, MOCTOSIHHO MOBBIIIATH CBOW 0Opa30BaTENbHBIN M KYJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIa/IETh HABBIKAMU MO3HABATEIBHOU periekCUr KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUN W  MBICIUTEIBHBIX IMPOLECCOB, HX PE3yJbTaTOB M OCHOBAaHWM,
UCIOJb30BaTh MNPUEMBI peQIIEKCHUM JUIsl OLIEHKM CHUTyalud, BbIOOpa BEPHOTO
peuieHus;

YMETb OLEHMBAaTb PUCKH M CBOEBPEMEHHO IPUHMMATh pPELIEHUS 10 UX
CHIDKEHHIO;

OPUHMMATh MOTUBBI M apryMEHTBl JPYTHX IIpU AHAIN3E PE3YJILTATOB
NEATEIbHOCTH;

3) npuHsTHE ce0s U APYrHUX:

NPUHUMATD Ce0sl, MOHMUMAsi CBOU HEJAOCTATKU U IOCTOMHCTBA,;

IIPUHAMAaTh MOTHMBBI W apPryMEHTBl JAPYIMX IIpU aHaJIU3€ pPEe3yJbTaToOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € TIO3UIMH IPYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yibTaThl OCBOEHHUS COJAEP)KAaHUS Y4eOHOro mpeamera
«buonorus» Ha yrayOn€HHOM ypOBHE OpPHEHTHpPOBaHbl Ha oOecreveHue
npoduabHOro 00yueHus: oOydaromuxcsi 6nojaorui. OHM BKITIOYAIOT: CHEU(pUIECKIe
i OMONIOTMU Hay4HbIE 3HAaHUS, YMEHHS U CHOCOOBI JEWCTBUH MO OCBOCHHIO,
MHTEpIpEeTallid U NpeoOpa30BaHUIO 3HAHUHN, BUIBI JEATEIHHOCTH MO MOJIYYCHUIO
HOBBIX 3HAHMW W HUX NPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX, a TaKKe B PEaJbHBIX
KU3HEHHBIX cHUTyanusx. [IpeameTHble pe3ynbTaThl MNPEACTABIECHBI IO TOAaM
U3YYCHHUS.

[IpenmetHbie pe3ynbTaThl OcBOeHHs ydeOHoro mpenmera «buonorus» B 11
KJacce NOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAaHUM O MecTe M pOJM OHOJOTMH B CHCTEME
€CTECTBEHHbIX HAayK, B (OPMUPOBAHHMU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIbI U PEIICHUHU SKOJIOTHUYECKHUX MPOOIeM



YEJI0BEYECTBA, a4 TAKKE B PELIEHUH BONPOCOB PALIMOHAIBHOTO IPUPOIOIIOIb30BAHMS,
1 B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIaJI€ POCCUNMCKUX U 3apyOEKHBIX YUEHBIX-OMO0JIOTOB B pa3BUTUE OMOJIOTUY;

yMEHHUE BIIAJIETh CHUCTEMOW OMOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpeAeNeHUus] ¥ TOHUMAHUE CYIIHOCTH OCHOBOIIOJATaloUINX OHOJOTHYECKUX
TEPMHUHOB M TIOHATUN (BHI, HSKOCHCTeMa, Ouocdepa), OHOJIOTHYECKHE TEOPHH
(aBostoninonHas Teopust Y. JlapBuHa, CUHTETHYECKAs! TEOPUS SBOJIOLMN), yueHHus (A.
H. CesepioBa — 0 myTax W HampaBieHusix sBoitonuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTmyeckoro paBHoBecusi Jx. Xapau u B. BaiinGepra,
3apoapimieBoro cxonactea K. M. bopa), mpaBuna (muammyma FO. Jlnbuxa,
AKOJIOTMYECKON MUpaMuIbl SHEpruum), rumnore3sl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHUE BJIAJETh OCHOBHBIMUA METOJIaMH HAyYHOT'O MO3HAHMS, UCIIOIb3YEMBIMH
B OHOJIOTMYECKUX MCCIEIOBAHUSX >KUBBIX OOBEKTOB M HKOCUCTEM (OMHCaHUE,
u3MepeHue, HaOII0JeHNe, OHKCIEPUMEHT), CHOCO0aMH BBIABICHUS M OLICHKH
AHTPOMNOTCHHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OHMOIrEOIIEHO30B,
sKOCUCTEM M Ouochepbl, CTAOMIM3UPYIOLIETO, HBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpa, auIONaTpUYECKOr0 U CUMIATPUUYECKOTO BHI000PA30BaHMUA,
BIIUSIHUS IBWDKYIIIMX CHJT SBOJIONUN HA TEHOMOH/ MOIMYJISIIIUHU, PUCITOCOOIEHHOCTH
OpPraHMU3MOB K cpejie 0OOUTaHus, YepeI0BaHus HAMIPABICHUH YBOJIIOLINN, KPYTOBOPOTa
BEILIECTB U IOTOKA DHEPTUM B DIKOCHUCTEMAX;

YMEHHUE YCTAHABIMBAaTh B3aUMOCBS3M MEXKAY MpoOLlECCaMy  HBOJIOLINH,
JIBIDKYIIMMHA CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU Pa3JIUYHbIX 3KOCUCTEM U
MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBIATH  OTJIMYWTENIbHBICE  TPU3HAKKM  JKUBBIX  CHUCTEM,
IPUCIOCOOJICHHOCTh BUJOB K cpele OOuTaHus, aOMOTUYECKUX M OHMOTHYECKHUX
KOMIIOHEHTOB  JKOCHCTEM,  B3aMMOCBA3€H  OpPraHu3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHUM B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIUME apPTyMEHTBI, OHOJOTUYECKYIO
TEPMHUHOJIOTUI0O M CHMBOJIMKY ISl JIOKA3aTEIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYMI, B3aUMOCBSI3M OPraHU3MOB U Cpelbl OOUTaHUs, €IMHCTBA
YeJI0BEYECKUX pac, HEOOXOAUMOCTH COXpaHEHHs] MHOTOOOpa3usi BUJAOB M SKOCUCTEM
KaK yCJIOBUS COCYIIIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA;

YMEHHUE pemniaTh OWOJIOTHYECKUE 3a7a4d, BBISIBISATH MPUIMHHO-CIICACTBEHHBIC
CBSA3U MEX]y HUCCIEAYyEeMbIMU OMOJIOTMYECKUMH IMPOIECCaMU U SIBIICHUSMH, JE1aTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHHMH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJTHATh JIA0OPATOPHBIE W TIPAKTUYECKHUE PaldOTHI, COONIOAATH
npaBuiia mpu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM;



YMEHHE BBIIBUTaTh THUIOTE3bl, TMPOBEPATh MX IKCHEPUMEHTAIbHBIMU
cpeactBamu, (OpMyNHUpys UeNb HUCCIEJOBAHMS, AaHAJIW3UPOBATh MOJYyYEHHBIE
pE3yNbTaThI U I€TIaTh BBIBOIBL;

YMEHHE Y4YacCTBOBaTh B Y4YeOHO-HCCIIEOBATENLCKON paboTe Mo Ouosoruw,
HKOJIOTMM M MEAMIIMHE, MPOBOAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
myOJIMYHO MPEACTABIISATH MOMyUYEHHBIE PE3yIbTaThl HA YYCHUUYECKUX KOH(PEPEHLINAX;

YMEHHE OIICHMBATh T'MIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HU, YEIOBEKA U
YeJIOBEYECKMX pac, O MPUYMHAX, IOCIEJACTBUSIX M CHOCO0ax MpPeaoTBpAICHHUS
r1o0aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBHIOOP Oyayiel mnpodeccuoHanbHON
JESITEIbHOCTH B 00JIACTH OMOJIOTHH, SKOJOTHH, MPUPOJONOIB30BaHUS, MEAUIINUHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETEPUHAPUH, CEIBCKOTO XO3SCTBa, MHUIIEBON
POMBINUICHHOCTH, YIJIyOJIATh TIO3HABaTCNIbHBIM WHTEpEC, HAlpaBiICHHBIA Ha
OCO3HaHHBIM BEIOOP COOTBETCTBYIOIIEH MPOPECCHH U MTPOJOIKEHIE OMOIOTHIECKOTO
oOpa3oBaHHMsl B OpraHM3alMAX CpPEIHEro NpPOo(EeCCHOHATBLHOTO U BBICIIETO
oOpa3oBaHus.
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NPOrpaMmblI pecypchbl

1 BBenenue )

) Mog;:gg:g;{aﬂ 6 1 bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK

3 Hurronorus i ! ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK

4 Peneruia 15 ! 2 https://m.edsoo.ru/7f41cc74

OBIIEE

KOJIMYECTBO

YACOB I10 34 2 4
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Buabi yueOHoil 1eATeILHOCTH

UreHue TeKcCTa, COCTaBJICHHE IJIaHa, padoTa B Tpymme, mape, B3aWMOIPOBEpPKa,
COCTaBJICHHE CXEMbI, alTOpUTMa ACHCTBHM, paboTa HaJ MOHATHIMH, (HaKTHUYECKUM

MaTepuaoM, COCTABIICHHE TaOIUIBI, (OPMYITUPOBKA BOIPOCOB, PEIICHUE yUeOHOM

3asauu, paboTa ¢ rpaduKamMu, CO3/1aHME MPE3CHTALIUM 110 TEME

11 KJIACC
No Kouaunuect DJIeKTPOHHbIE
- BO 4aCOB ara u@poBbIe
n/ Tema ypoka A ungpp
H3yuyeHusi oOpa3oBaTesibHbIE
n Bcero
pecypchl
but6mmoreka [IOK
1 BBenenue B mpeaMer 1 CeHTH0pb
A pedl p https://m.edsoo.ru/863ea20e
Pemtenue 3agad mo reMme
) «OCHOBHBIE CBOMCTBA YKUBOTO. 1 Cenrsibps bubnnoreka [IOK
CHCTEMHAs OPTaHU3aIs KH3HI» https://m.eds00.ru/863¢9570
Pemrenue 3agad mo treme:
= Bubmmoreka IIOK
3 «XUMHYECKHUHN COCTaB KIETKH. 1 CenrsGps LT
HeopraHH4ecKue BemecTBa https://m.edsoo.ru/863e9cle
Pemrenue 3agad mo treme:
i bubmunoreka IIOK
4 «XHUMHUYECKUI COCTaB KIETKH. 1 Cents6ph i
Vr1eBobl. JIUOUIbD. https://m.eds00.ru/863e99¢6
Pemtenue 3agad mo reme:
= Bubmumoreka IIOK
5 «XUMHAYECKHUHN COCTaB KIETKH. 1 OxTs16pb LT
Benkmy. https://m.edsoo.ru/863e9da4
Pemrenue 3agad mo treme:
= Bubmuoreka IIOK
6 «XUMHAYECKHUHN COCTaB KIETKH. 1 OxTs16pb 1|
HykienHoBbIe KHCTOTEL. ATD» https://m.edso0.ru/863e9ed0
Pemtenue 3agad mo reme:
i bubnuoreka IHOK
7 «XHUMHUYECKUI COCTaB KIETKH. 1 OKTAGDE 11
HykienHoBbIe KHCIOTHL ATD» https://m.edsoo.ru/863e9fde
TectupoBaHue 10 pazaeny: Bu6miorexa LIOK
8 «MonexkymnspHas OMOJIOTHS 1 OkTs160pb

https://m.edsoo.ru/863e9cle




Pemrenue 3agad mo treme:

9 «wutonorus kak Hayka. Kiierounas Hos6pn
TEOPUS»

Permrenue 3agad mo reMe: «

10 CtpoeHue KIeTKU U €€ OpraHOUIbI» Hos6ps
Pemrenue 3agad mo reme: Bu6mmoreka [JOK

11 «DoTtocuHTE3» Hos0ps

https://m.edsoo.ru/863eca5a6
Pemrenue 3agad mo reme: Bu6mmoreka [JOK
12 «DHEPreTHUECKU 0OMEH) Hos0ps
p https://m.edsoo.ru/863eabbe
Pemrenue 3agad mo reme: Bu6mmotexa [IOK
13 «buocunres 6eaka Hexabpb
https://m.edsoo.ru/863ea8bc
Pemrenue 3agad mo teMe: « THIEI Bu6mmotexa [IOK
14 JEJIEHUS KIIETOK) Hexabpb
https://m.edsoo.ru/863ea48¢
Pemrenue 3agad mo treme:

15 «Becrnosoe u moIoBoe Tlekabphb bub6nmnorexa [IOK
Pa3MHOMKEHHE» https://m.edsoo.ru/863eac2c
Pemtenue 3agad mo reme:

l6  «VHIMBHLyalbHOE pasBUTHE TexaGpp bu6mmoreka [IOK
OpPTaHH3MOB https://m.edsoo.ru/863ead44
TectupoBanue 10 pasneny

17 «utomorus» SuBaps
Pemrenue 3agad mo treme:

18 «HeszaBucuMoe HacIe0BaAHNE STHBaps bubanorexa LIOK
IPU3HAKOBY https://m.edsoo.ru/863eaca2
Pemtenue 3agad mo reme:

19 «He3aBucumoe HacienoBanue STuBapb
MIPU3HAKOBY
Pemrenue 3agad mo reme:

20 «He3aBucumoe HacienoBanue Despab
MIPU3HAKOBY
Pemrenue 3agad mo reme: Bu6mmorexa [IOK

21 B o ®deBpaiib
«B3aUMONICUCTBIC I'CHOB https://m.edsoo.ru/863eafec
Pemrenue 3agad mo reme: Bu6mmorexa [IOK

22 B o deBpaiib
«B3aUMONICUCTBIC I'CHOB https://m.edsoo.ru/863eb10e
Pemenne 3amau mo teme: Bu6miorexa LIOK

23 «XpomocoMHas TeopHs depaiib

HaCJICACTBEHHOCTH)

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




Pemrenue 3agad mo treme:

24 «XpomocoMHast TeopHs 1 Mapr
HACJIEACTBEHHOCTH)
75 Pemtenue 3amay mmo reme: 1 Mapr bubmunoreka LIOK
«['eHeruka nmoimay https://m.edsoo.ru/863eb46a
26 Pemtenue 3amay mmo reme: 1 Mapr bub6munoreka LIOK
«['eHeruka moimay https://m.edsoo.ru/863eb46a
Pemrenue 3agad mo treme: Bu6mmorexa [IOK
27 1 M
«['eneTuKa uenoBeKay apT https://m.edsoo.ru/863eb5fa
TectupoBanue 10 Kypcy
28 «Pemenne OMOTOrMYECKHUX 3a0a9 1 Anpenb
B X0Jie MOAroTOBKHU K EI D»
TectupoBaHue 1o Kypcy
29 «Pernienne OHOIOrHYECKUX 3aa4 1 Anpens
B X0Jie ITIOATrOTOBKH K EI'O»
30 AHanu3 TeCTUpOBaHUS 1 Anpestb
31 AHaJIN3 TECTUPOBAHUSA 1 Anpens
32 HTorosoe 3aHATHE 1 Maii
33 Peseps 1 Maii
34 Peseps 1 Mait
OBIIEE KOJIMYECTBO YACOB I10 34
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Boponuna I'.A., Kanunosa I'.C. buosiorus. TunoBeie TeCTOBbIE 3aAaHusl.- M.
«IK3aMeH»
2. Broicoukas JI.B. u np. nox pen. Axkagemuka lllymuoro B.K., mpod. Apimiuia
["M. u ipo. PyBurckoro A.O. Obmas 6uonorus.- M. «IIpocsemienne
3. 'oToBUMCS K €IMHOMY I'OCYIapCTBEHHOMY 3K3aMeHy. buonorus. @pocun B.H.,
CusornazoB B.U.- M. «/Ipoda»
4. T'enetuka ¢ ocHoBamu cenekuuu. [letpos [I.®@.- M. «Beicias mkosa»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Boponuna I'.A., Kannnosa I'.C. buosiorus. TunoBeie TeCTOBbIE 3aaHus.- M.
«IK3aMEH»
2. Bricorkas JI.B. u ap. nmox pen. Akagemuka [llymuoro B.K., npod. dpimiuia
[''M. u npod. PyBunckoro A.O. O6mas 6uonorus.- M. «IIpocsemnienue»
3. 'oToBUMCS K €IMHOMY I'OCYIapCTBEHHOMY 3K3aMeHy. buonorus. @pocun B.H.,
CusornazoB B.U.- M. «/Ipoda»
4. T'enetuka ¢ ocHoBamu cenekuuu. [lerpos [[.@.- M. «Beicmas mkosa
5. Jlepuep I'.U. Iloypounslie TecThl 1 3ananus 11 kmacc.- M. «AkBapuym»
6.Jlepuep I'.1. obmas 6uonorus. [loypounsie Tectol u 3aganus 10-11 kmace.- M.
«AKBapuym»
7.Ye6pieB H.B., I'y3ukosa I'.C. u np. buonorus. Hoeiimii cripaBounuk.- M.
«Maxaon»

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/

MarepuajibHO-TeXHHYeCKOe olecredeHune

HOYTOYK, MPOEKTOP



