MuHHCTEpCTBO 00pa3oBaHUs M HayKH XabapoBCKOro Kpasi
KpaeBoe roCcyZapCTBeHHOe OrofikeTHOe 0011je00pa3oBaTe/ibHOe yupeKeHre, peau3syolilee a/[aiTUpOBaHHbIe OCHOBHbIE 0011]e-
obpa3oBaTesibHbIe iporpamMmel "'IIIkosa-uHTepHAT No 2"

«PACCMOTPEHO» «COI'VTACOBAHO» «YTBEPXKIAIO»
Ha 3aceJJaHuy MeTOJUYEeCKOT0 3amecTuTe/b JUpeKTopa 1o YBP Hupexktop KI'BOY 1IN 2
00beTMHeHUS H.A. Pu3HbIUOK M.A. BecenoBckas

MPOTOKOJT Ne OT « » 20 T. OT « » 20_r.
OT «___» 20 1.

PyKoBOZMTE/Ib METOZMUECKOTO 00BeAMHEHUS:

Pabo4yas nporpamma
no yyebHomy npepgmety «buonorusa»

cpe/Hero o0Iero o0pa3oBaHusA

(cpok ocBoeHwus 6 s1eT)

r. XabapoBck



ITossicHUTe/TBbHAA 3alMCKa

IlepeyeHb HOPMATUBHBIX JOKYMEHTOB (BbIOpaTh U3 CIIHUCKA)
denepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
®denepanyn»;
®I'OC cpenHero o0Omiero o00pa3oBaHUs, YTBEP)KAEHHBI ITPUKAa30M MHHHCTEPCTBA
obpa3oBanus ¥ Hayku P® ot 17.05.2012 Ne 413 (B pegakiuu ot 12.08.2022 Ne 732);
@®OIT cpenHero obiijero obpa3oBaHuUsl, yTBep)KAeHHbIN MpHKa3oM MUHMPOCBeleHus
Poccuun Ne 371 ot 18.05.2023 1.
Yuebnsle rianel KTBOY 1IN 2.

OO0mas xapaKTepUCTHKA

buosnorusi Ha ypoBHe cpeaHero obiero oOpa3oBaHHMsl 3aHMMaeT BakHOoe MecTo. OH
obecrieurBaeT (HOPMHpPOBaHKE Y 00YUarOIUXCs TIPeICTaB/IeHHI 0 HayYHOH KapTHHEe MHPa,
pacimpsieT ¥ 00001jaeT 3HaHWS O >KUBOM TIPUPOJie, €€ OTIMUUTE/NbHBIX TPU3HAKAX -
YPOBHEBOM OpraHu3al[ui W SBOJIIOLIMU, CO3JAéT yCJIOBUS AJisl: TIO3HAHUSI 3aKOHOB >KHUBOM
npupo/ibl, GOpMUPOBaHUSI (PYHKI[MOHA/LHOM T'PAaMOTHOCTH, HAaBBIKOB 3/I0DOBOTO U
6e3omacHoro obpasa JKW3HH, KOJOTHUeCKOTO MBIIUIeHHUs, 1[eHHOCTHOTO OTHOIIEeHHS K
JKMBOM NIPUPO/JIE U YeJIOBEKY.

Bonbliioe 3HaueHuWe OWOJIOTHS MMeeT TakKXke /i DeLleHUs BOCTMUTATebHbIX U
pa3BUBAIOIIMX 3a/lau cpefHero oOIero oOpa3oBaHUSs, COLMAMW3al[dd  00yJarOIIMXCS.
W3syuenune Ouosioruu obecrieurBaeT yCIOBHUsS [ijiss (HOPMHPOBAHUSI MHTE//IEKTyalbHbIX,
KOMMYHHUKAIIMOHHBIX U MH(MOPMAI[UOHHBIX  HABLIKOB, 3CTETHUECKOW  KYJILTYPBHI,
CrocoOCTBYeT HWHTerpalii OWOJIOTUYeCKUX 3HAaHWW C TIPeJCTaB/IEHUSIMU W3 JPYTUX
yueOHBIX TIPeIMETOB, B YaCTHOCTH, (DU3NKH, XUMUHU U Teorpadun. Ha3BaHHbBIE TTOIO>KEHUS
0 MpeHa3HaueHUH y4eOHOTO TipeaMeTa «BHOMOTHs» COCTaBUMM OCHOBY [Jisl OTIpe/ie/IeHust
MOJXOZ0B K OTOOpPY M CTPYKTYPUPOBAaHHIO €ro Cojlep)KaHusl, Tpe/iCTaB/IeHHOTO B
rporpamme 1o 61oJIoTHH.

Ilenb u3yueHusi yueGHoro npegmera «buosiorus» Ha 6a30BOM YPOBHe - OBJIaJIeHUe
00yyaroIUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKI[MOHAIbHOW OPraHW3al[iy >KUBBIX CUCTEM
pa3sHOrO paHra W TpUOOpeTeHHe YMeHHM WCII0/b30BaTh 3T 3HAHUS [JIS1 TPAaMOTHBIX
IelCTBUN B OTHOLIEHUH OOBEKTOB JKUBOW MPUPO/BI M PEIIeHUs] Pa3IMUYHBbIX JKU3HEHHBIX
npobieM.

JocTmkeHne ned H3yueHUs YyueOHOro mpeamera «buosiorusi» Ha 0a3oBoM
YPOBHe 00eCrieudBaeTCs pellieHueM C/IeAyIOIUX 3a/jau:

OCBO€HMEe OOYYaIOIIUMUCS CHUCTEMbI 3HAHUH O OMOJIOTUUECKUX TEOPUSIX, YUEHUSX,
3aKOHAaX, 3aKOHOMEpDHOCTSX, TUIOTe3aX, [paBWIaX, CAy)XKalluX OCHOBOM  [ist
(opMUpOBaHUs TIPE/CTABJIEHUH O eCTeCTBeHHO-HAyYHOW KapTHHe MHpa, O MeTofax
HAyYHOTO TI03HAHWS, CTPOEHHUH, MHOTO00pa3suu U OCOOEHHOCTSIX JKUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHU3alluy, BBIJAIOIIUXCS OTKPBITUSIX M COBPEMEHHBIX WCC/Ie[OBAHUSX B
0MO/IOTUY;

(dopMupoBaHUe y 00yuarOLUXCsI T03HABATe/TbHBIX, UHTE/JIEKTYaIbHbIX U TBOPUYECKUX
CrIocOOHOCTel B TIPOLIECCE aHa/lM3a [JAHHBIX O MYTSAX pPa3BUTHS B OMOJIOTMM HAayUHbBIX
B3IJISIZIOB, H/eH U MOX0/[0B K U3YUeHHIO )KUBBIX CUCTeM Pa3HOT0 YPOBHS OpraHU3aLuH;

CTaHOB/IeHHWe y OOyuaromxcst o0iiell Ky/bTypbl, (YHKIMOHAIbHOW I'DPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHSITH U OIIEHUBATH SIBJIEHUS OKPY>KaIOIL[Er0 MUPA KMBOU MPUPOZbI
Ha OCHOBaHWM 3HAHWM U OTIbITA, MOYUYE€HHBIX MPU U3yUeHUH OHOJIOTHY;

(dopMupoBaHue y 00yUaroIMXCsl yMeHU WUTFOCTPUPOBATh 3HaUeHHe OUOI0rnYecKuX
3HAHWH B MPAKTUYECKOU /IesTeSTbHOCTH Ue/IOBEKa, PAa3BUTUH COBPEMEHHBIX MeJUIIMHCKUX



TeXHOJIOTUN ¥ arpoOUOTeXHOJIOTHI;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHUS Ye/I0OBEKOM >KMBOU TIPUPO/BI,
HeobXoIUMOCTH Oepe>kKHOTO OTHOIIeHWs] K Hel, COoO/Mo/leHdss 3THYeCKUX HOPM ITIpH
TIPOBeZIeHNH OMOIOTMUeCKUX UCC/IeJOBaHUM;

OCO3HaHWe I[IeHHOCTU OWOJIOTMUeCKUX 3HAaHWM /i1 TIOBBINIEHUSI  YPOBHS
9K0JIOTUUYECKOH KY/IbTYPhI, /11 (HOPMHUPOBAaHUS HAYYHOTO MUPOBO33PEHHUS;

TIpUMeHeHre IPUOOPeTEHHBIX 3HaHWN Y YMEHUN B TIOBCEJHEBHOMW YKU3HU [JIsI OL[eHK!
TIOC/Ie[ICTBUN CBOEM [iesiTe/TbHOCTH 110 OTHOIIEHHIO K OKPY»Karolleil cpefie, COOCTBEHHOMY
3[I0pOBBI0, 000CHOBaHME U CObOM0IeHre Mep PO(UIAKTUKY 3a00IeBaHUM.

ApanTanusi MPOrpaMMel JIOTIO/THUTE/LHOTO 00pa3oBaHuUsl TIO3BOJISIET PaCILMPUTh
BO3MOXXHOCTH ZleTell C HapyIIeHUSIMU 3DeHHUs], CO3/IaTh YCJIOBUS /ISl BXOXKIEHUs B Te WIN
WHbIe COL[Ma/ibHBbIe COOOIecTBa, TO3BOJISIONIME WM OCBaWBaTh COLMA/bHBIE POJIH,
paciMpsATb paMKU CBOOOABI BbIOOpPA TIpU  OMpeZie/ieHU CBOEr0 JKU3HEHHOTO U
npoeCcCUOHATBLHOTO My TH.

Cnepuduka TpeOOBaHHM K OpPraHU3alMid TMPOCTPAHCTBA CJIA0OBUAAIIUX H
He3PAYHUX 00yUarOIUXCA BK/IIOYAET:

< Ha/lMuhe TaKTWIbHO-0CSI3aTe/bHbIX, 3DUTEe/bHBIX, 3BYKOBBIX ODHEHTHDOB,
0003HauarmMX  MapIUIpyThl ~ ClAe[oBaHWS B 0oOpa3oBaTelbHOM  TIPOCTPAHCTBE,
TIPEAYTIPEXKIAIOIIUX O TIPEMATCTBUSAX Ha MyTH CJIe0BaHUs (JIeCTHUYHBINA TIPOJIET, JBEpb,
mopor u [p.), oOmervaroiux CaMOCTOsATeNbHYI0O U 6e30macHy MPOCTPaHCTBEHHYO
OPUEHTHPOBKY B TIPOCTPAHCTBe 00pa30BaTe/IbHOM OpraHW3aliii U TIOBBIIIAFOIINAX
MOOHTBHOCTE 00YYaroL[UXCsl CIa00BUASIINX U CIIETbIX JeTek;

<> obecrieueHrie  CTAaOWIBHOCTH  TIPEIMETHO-TIPOCTPAHCTBEHHOW  Cpejibl
oOpa3oBare/ibHOM  OpraHu3aluy, co3jaHWe 0Oe30omacHOW cpefbl [Jjis  CBOOOJHOTO
CaMOCTOSITE/TbHOTO TI€PeBIKEHUsT C/Ia00OBUAAINIMX U C/IETBIX JeTed B 00Opa3oBaTe/IbHOM
OpraHu3aluy;

< obecrieueHrie ~ COOTBETCTBUS ~ OOpa3oBaTellbHOM  cpeiibl  odTaIbMO-
TUrueHnueCcKuM TpeboBaHUsIM, pa3paboTaHHbIM JJisl CJIeTIbIX AeTel C 0CTaTOUHBbIM 3peHreM
(BO3MOKHOCTb  TT0JIb30BaThCsl WHAWBHUAYa/JbHBIM WCTOYHMKOM CBeTa; B OpraHW3al[uH
yueOHOTr0 TMPOCTPAHCTBA JO/DKHBI HWCIIONBh30BAaThCS MAaTOBbIe TTOBEPXHOCTH; Ha OKHaX
JO/DKHBI OBITh >Kajk03d, ITO3BOJISIOIIUE PEryJMpOBaTh CBETOBOM TOTOK, HWH(OpPMaLs
J0/DKHA ObITh JOCTYTIHA JeTsM C HapyIleHHbIM 3peHreM U [Ip.);

MecTo npeaMeTa B y4eOHOM IJIaHe

B cucreme cpeaHero obiero obpa3oBaHusi «buosorus», usydaemas Ha 0Oa30BOM
YPOBHe, SIBJISIeTCSI 00s13aTe/TbHBIM YUeOHBIM TTpeIMEeTOM, BXOASIIUM B COCTAB TPeIMeTHON
obmactu «EcTecTBeHHO-HayUHbBIE TIPEZIMETHI».

OO6i11iee YKCI0 YacoB, peKOMEH/IOBAHHBIX /i1 U3ydyeHusi Ouosioruu - 68 yacos: B 11
K/acce - 34 yacoB (1 uac B Hefle/t0), B 12 Knacce - 34 yacoB (1 yac B HeZie/t0).

YMK yueOHoro npegMera/yuedHOro Kypca AJis nefarora 4 00y4aromerocst

benses I.K., Oeimmuy ['M., Kysueyosa JI.LH. u gp. / Ilox pen. bensiea [1.K.,
HOemvimviza I'M. Buosorust (6a30BbIii ypoBeHb) yuebHuk ans 10 k1. — M.: [IpocseirieHue,
2021

[Tepeuens PI'TI, ucnonb3yembix B yueOHOM Tpoliecce

bensie [1.K., Bopogun II.M.. u gp. / [log pexn. BenseBa [.K. Buonorus (6a30Bbiit
ypOBeHb) yueOHUK 15 11 k1.B 5-1 bp.kH — M.: MUIIO Pemnpo, 2021

Copep>xaHue oby4yeHusa B 11 Knacce.

Tema 1. bruonorma Kak Hayka.



bnonorusa Kak Hayka. CBa3b buonormm ¢ obuiecTBeHHbIMU, TEXHNYECKNMU
N OPYruMn ecTeCTBEeHHbIMU HayKamu, dunocodpuen, 3TUKOW, 3CTETUKOUN WU
npasoM. Ponb 6uonorun B popMUpPOBaAHUN COBPEMEHHON HAYYHOW KapTWUHbI
Mupa. Cuctema bmonorn4yecknx Hayk.

MeToObl MO3HaHMA >XKMBOW nNpupoabl (HabniogeHne, 3SKCNEPUMEHT,
onuncaHune, u3sMepeHue, kKraccuukauma, MoaennmpoBaHue, CcTaTUCTUYecKas
obpaboTka OaHHbIX).

deMoHCcTpauunn:

MopTpeTol: Y. dapsuH, . MeHpenb, H.K. Konbuos, O>X. YOTCOH n ®. Kpuk.

Tabnumubl N cxembl: «MeToObl MO3HAHNSA XXUBOW MPUPOAbLI».

JlTabopaTopHblie 1 NpakTudeckme paboThi:

MpakTuyeckasa pabota Ne 1. «Mcnosnb3oBaHME pPa3/IMYHbIX METOAOB MNpu
N3y4yeHnn brnonornyecknx o6 beKTOB».

Tema 2. )KuBble CUCTEMbI U X OpraHn3aumns.

XXuBble cuctembl (bnocmctembl) Kak npegmeTr wusly4veHma 6Guonoruw.
OTnnyme XnBblX CUCTEM OT HEOPraHU4YeCKOW Npupoabl.

Ceonctea 6uocmuctem u ux pasHoobpasme. YpPOBHM OpraHm3aymu
bnocnucTtemM: MONEKYNSAPHbIA, KNETOYHbIW, TKaHEBbIW, OPraHU3MEHHbIN,
nonynsaumMoOHHO-BNO0BOWN, 3KOCUCTEMHbIN (buoreoueHoTUYECKNI),
BbrocepHsbIn.

eMoHCcTpauunn:

Tabnumubl n cxemMbl: «OCHOBHbIE MPU3HAKU XXN3HN», «YPOBHWN OpraHm3aumnm
XXNBOW Npupoabl».

ObopynoBaHune: mogens Mmonekynsl OHK.

Tema 3. XMMNYeCKNI COCTaB N CTPOEHUE KIIeTKN.

XNMNYECKUA COCTaB KNETKU. XUMUYECKNEe 3SJIEMEHTbl: MaKpPO3JIEMEHTHI,
MWUKpO3/1ieMeHTbl. Boga n MnHepanbHblie BellecTBa.

OyHKLNN BOAbI M MUHepasbHbIX BewecTB B KiheTke. [llopgaep>xaHue
ocMoTuyeckoro banaHca.

benkun. CoctaB n cTpoeHne 6enkKoB. AMUHOKUCIIOTbI - MOHOMepbl 6enKoB.
He3zaMeHMMble N 3aMeHUMble aMWUHOKMCIOTbl. AMWHOKUCIOTHbLIA COCTaB.
YPOBHU CTPYKTYypbl BE/KOBON MOsieKyJbl (MepBUYHANA, BTOPUYHASA, TpeTu4Has
N YeTBepTUYHAA CTPYKTypa). XuMmmyeckme csomctea benkos. buonornvyeckne
dyHKUMKN 6enkos.

depmMeHTbl - 6uonormyeckme KaTanmsaTopbl. CTpoeHue depMeHTa:
AaKTUBHbIN UEHTpP, cybcTpaTHasa cneundunyHocTb. KodepMeHTbl. BuTamMuHblI.
OTnnymnsa pepMeHTOB OT HEOPraHNYeCKMX KaTasn3aTopos.

Yrnesogbl: MOHOCaxapuabl (rniokosa, pubo3a wu gesokcmpubosa),
Ancaxapuabl (caxapo3a, NlakTo3a) M noamcaxapuabl (Kpaxmasa, TJINKOreH,
uenntonosa). buonornyeckmne pyHKLUN yrnesonos.

Jinnnpel:  Tpurnuuepuasl, dgochonmnuibl, crtepounabl. [MapodpubLHO-
rmapodobHbie cBoncTBa. buonorumdeckne qyHkunm nunnmnagos. CpaBHeHUe
yrnesonoB, 6esKoB N AMNNO0B KakK MCTOYHUKOB SHEPTUW.

HyknenHoBble Kucnotbl: OHK wu PHK. Hykneotnabl - MOHOMepbI
HYKNEeNHOoBbIX KUCoT. CTpoeHne n pyHkunm AHK. CTpoeHne n pyHkumm PHK.
Buabl PHK. AT®: cTpoeHune n yHKLNN.

LUuTonorma - Hayka O KineTke. KnetodHaa Teopua - npumep
B3aMMoOLencTBnsa naen n ¢akToB B Hay4YHOM MO3HaHUWU. MeToabl U3y4eHUs
KNEeTKW.

KneTka Kak ULesIoCTHasdA »XuBas cuctema. Obwme npusHakKnM KIeToK:
3aMKHYyTas Hapy>XHasa memMmbpaHa, mosiekynbl IHK Kak reHeTu4Yeckuin annapar,
cuctema cuHTesa benka.



Tunbl KNETOK: 3yKapuoTu4eckas n npokapmoTmyeckasa. OcobeHHOCTH
CTPOEHUSA MNpPOKapMoTUYECKON KNneTku. KneTtoyHas CcTeHKa 6akTepun.
CTpoeHne »sykKapuoTudeckom KneTku. OCHOBHblE OT/INYUA PaCTUTESIbHOMN,
XXNBOTHOW N rpnbHON KNeTKu.

[MOBEPXHOCTHbIE CTPYKTYPbl KJIETOK - KNeTOYHasA CTeHKa, MINKOKaJINKC,
nx dGyHkumn. [na3matndeckas ™MembpaHa, €€ CcBOWCTBaA U  QYHKUUW.
LUuTonna3sma n eé opraHomabl. OgHoMeMbpaHHble opraHomnabl kKneTku: IMC,
annapaTt [lonbOXwn, nn3ocombl. [loNyaBTOHOMHbIE oOpraHouabl KJEeTKU:
MUTOXOHAPUMN, nAacTuabl. NMpoucxoXxageHne MUTOXOHOAPUA U nnactug. Buabl
nnactmna. HemembpaHHble opraHonabl KNeTKn: pubocoMbl, KNETOYHbLIN LEeHTP,
LEHTPUOSIN, PECHUNYKU, XXIYTUKN. DYHKLUN OPraHONOOB KNeTKN. BKAtoYeHns.

AOpPO - perynatopHbi UeHTp kieTku. CTpoeHume sdAapa: sapepHas
obonoyka, Kapnonsaasma, XpoOMaTUH, AAPbILLKO. XPOMOCOMbI.

TpaHCNOPT BeELWECTB B KJIeTKe.

eMoHCcTpauunn:

MopTpeTol: A. JleBeHryk, P. I'yk, T. WWeaHH, M. WnenpeH, P. Bupxos, OX.
YoTcoH, ®. Kpuk, M. YUnkuHc, P. ®paHknuH, K.M. bap.

Onarpammbl:  «PacnpegeneHve XMMUYECKUX 3JIEMEHTOB B HEXWBOM
npupone», «PacnpeneneHne XMMN4YeCKMX 3J1IEMEHTOB B XXUBON Npupoae».

Tabnuubl n cxemsbl: «lMepnognyeckas Tabnmua XMMNYECKUX /IEMEHTOB»,
«CTpoeHne ™Monekynbl BoAbl», «bnocmHTes benka», «CTpoeHuMe MOSEeKYbI
benka», «CTpoeHne cdepmeHTa», «HyknemHosble Kncnotbl. AHK», «CTpoeHune
Mosniekynbl  AT®», «CTpoeHMe 3yKapuoTudeckom KieTkn», «CTpoeHue
XXNUBOTHOW  KNeTku», «CTpoeHne pacTuTeslbHOW KieTKkun», «CTpoeHune
MPOKapUoTUYECKON KJeTKu», «CTpoeHue saapa KIAeTku», «Yrnesoabl»,
«Jlnnnob».

ObopynoBaHne: CBeTOBOM MUKpoOCcKon, obopynoBaHne Ons npoBepeHus
HabngeHun, NsMepeHnin, SKCNEPMMEHTOB, MUKpPOMNpenapaThl PaCTUTENbHbIX,
YXNBOTHbIX N BaKTepunanbHbIX KJIETOK.

JlabopaTopHble U NpakTunyeckme paboTsol:

NabopaTopHasa pabota Ne 1. «M3yyeHMe KaTaNINTUYECKON aKTUBHOCTWU
hepMeHTOB (Ha NpuMepe amMmmaasbl UIN KaTasasbl)».

NlabopaTopHasa paboTa Ne 2. «M3y4YeHMe CTPOEHUSA KNETOK pacTeHUn,
XXNBOTHbIX 1 BaKTepmn Nog MUKPOCKOMOM Ha FOTOBbIX MUKpoNpenapaTax u mnx
onuvcaHue».

TeMa 4. )KusHenedaTeNbHOCTb KNEeTKU.

ObmeH BewecTB, WM Metabonmsm. AcCuMmnnaumns (nnacTtmyeckmnin obmen)
N OUCCUMUIAUNS (3HepreTu4eckmn obmeH) - oBe CTOPOHbI eAMHOro npouecca
MeTabonmimMa. Posib 3aKOHOB COXpPaHEHUs BeLlecTB N 3HepPrun B NMOHUMAHUK
mMeTabonnisma.

Tunbl obmMeHa BewecTB: aBTOTPOMPHLIA U reTepoTpodHbIn. Posnb
dhepMeHTOB B 0OMeHe BeleCcTB U NMpeBpaLLeHNN SHEPrUnN B KNeTKe.

doTocmHTe3. CBeToBas ”M TeMHoBadA (a3bl (OTOCUMHTE3a. Peakuun
oToCnHTE3a. DPPEeKTNBHOCTL (POTOCUMHTE3a. 3HayYeHue ¢OoToCMHTEe3a AOn4
XXN3HN Ha 3emne. BnamaHue ycnosunm cpefbl Ha (POTOCMHTE3 U CNOCOObI
MOBbILLEHNS ero NMPOAYKTUBHOCTU Y KYJIbTYPHbIX PacTeHUN.

XeMocuHTe3. XeMocuHTesmpyowme baktepun. 3HavyeHMe XeMOCMHTEe3sa
08 XKN3HN Ha 3emne.

dHepreTunyeckun obMeH B KneTke. PacliensnieHne BeLECTB, BblaesieHne n
aKKYMYJINpOBaHME 3HEPrunm B KJeTKe. DTanbl 3HepreTnyeckoro obmeHa.
[(nukonuns. bpo)xeHne 1 ero emnabl. KUCnopooHoOe OKUCNEHUe, NNN KNeTo4yHoe
AblXaHue. OkucnuTtenoHoe hocpopunmposaHue. D PEKTNBHOCTb



JHepreTmyeckoro obmeHa.

Peakumn ™MaTpudHoro cuHTe3a. [eHeTu4deckaa wuHpopmauma n OHK.
Peannsaynga reHeTu4eckon nHgpopMmayunum B Knetke. FleHeTNYeCKUn Koa nu ero
CBOMCTBA. TpaHCKpUNUMA - MaTPUYHbIN cnHTe3 PHK. TpaHcnaumsa - buocnHTes
benka. dTanbl TpaHcasuun. KoampoBaHuMe aMUHOKUCAOT. Posb pubocom B
brnocmHTese benka.

HekneTouHble hopMbl XXU3HW - BUPYCbIl. IcTopna oTKpbITUA BUpycos (4.U.
NBaHoBCKUN). OCOBEHHOCTM CTPOEHUA U IKU3HEHHbIN LUK BUPYCOB.
BakTepuodarn. bonesHnm pacTeHUN, XXUBOTHLIX W YesIOBEKA, Bbl3blBAEMbIE
BUpycamMu. Bupyc mmmyHogeduumnTa vyenoseka (BUY) - Bo3byantens ClNla.
ObpaTHasdA TpaHCKpuUNuUWA, peBepTasa W wuHTerpasa. [lpodunakTuka
pacnpocTpaHeHns BUPYCHbIX 3aboneBaHunn.

demoHcTpauunn:

MopTpeTsbl: H.K. Konbuos, .. UBaHOBCkUN, K.A. TumMmmnpases.

Tabnuubl 1 cxembl: «Tunbl NUTaHUg», «MetTabonnsm», «MuUToxoHOpPUSA»,
«IHepreTnvecknn obmen», «Xnoponnact», «®oTocnHTE3s», «CTpoeHne OHK»,
«CTpoeHne n yHKUMOHMpOBaHME reHa», «CuHTe3 benka», «leHeTn4eckumn
Koa», «Bupycbl», «bakTepunogarmn», «CTpoeHne N XMU3HEHHbIN UWKI BUpYCa
Chinba, 6aktepnodara», «Pennnkaynsa OHK>.

ObopypnoBaHue: mogenn-annankaunm «yasoeHne OHK n TpaHckpunumnss,
«bnocnHTes benka», «CTpoeHne KNeTkn», moaenb CTpykTypsbl OHK.

Tema 5. PaaMHOXXeHMe n MHAMBUAYaIbHOE pa3BUTUE OPraHN3MOB.

KNneTo4YHbIN UWKI, WIN XU3HEHHbIN LUK KNeTKU. HTepdasa n MUTOs3.
[Mpouecckl, npoTekaowmne B nHTepdase. Pennmkaumsa - peakyma MaTpU4HOro
cuHTesa [OHK. CTpoeHme XpoOMOCOM. XPOMOCOMHbLIN Habop - KapuoTwun.
OnnnongHblin - N ranjougHbin  XPOMOCOMHbIe  Habopbl. XpomaTuabl.
LnTonorn4yeckne oOCHOBbl pPa3MHOXEHUA W WHONBUAOYANIbHOrO pPa3BUTUSA
OpraHn3mMoB.

HNeneHue kKneTkm - Muto3. Ctagmm MmmuTo3a. lNpoueccol, Nnponcxogsline Ha
pa3HbIX CTagusax MUTo3a. bnonornyecknin CMbIC/1 MUTO3A.

Mporpammupyemasn rnbesnb KNeTKn - anonTos.

dopMbl  pa3MHOXeHUs opraHm3moB: 6ecnonoe w nosioBoe. Buabl
becnonoro pasMHOXeHUs: JesieHne HajBoe, rMOYKOBaHMEe OAHO W
MHOIOKJ1IeTOYHbIX, cnopoobpa3oBaHue, BeretaTuBHoe pa3MHOXXeHue.
NcKyccTBEeHHOE KJIOHMPOBaHME OPraHM3MoB, €ro 3Ha4YeHne as cenekuunn.

NNonoBoe pa3sMHOXeHMe, ero oTamymsa oT becnonoro.

Menos. Ctagum menosa. lNMpouecchl, Nponcxoasalime Ha ctagusax Mmenosa.
NoBepneHne XpoMocoM B Menose. KpoccuHrosep. BUOsIOrM4ecknm cCMmbICa Y
3Ha4YeHWe Menosa.

fameToreHes - npouecc obpa3oBaHMA MNONOBLIX KNETOK Y >»XWUBOTHbIX.
MonoBble XXenesbl: CEMEHHUKN N ANYHUKKN. Obpa3oBaHMe N pa3BUTME MOJIOBbIX
KNeToK - rameT (cnepmaTto3ounpg, snuekseTKa) - cnepMaToreHe3 n ooreHes.
OcCobeHHOCTN CTPOEeHUa ANLEKNeTOK KU cnepmaTo3ompos. OnaonoTBOpeEHME.
[MapTeHoreHes.

NMHonenpgyanbHoe pa3sutne (oHTOreHes). 3SMOpuOHaNbLHOE pa3BuUTUE
(smbpuroreHes). 3Tanbl SMOPUOHANIBHOIO PA3BUTUA Y MO3BOHOYHbIX XXUBOTHbIX:
apobnerHne, racTpynsaumsa, opraHoreHes. [locTamMbpuoHasbHOE pasBuUTUE.
Tuvnbl NOCTOIMOPMOHANBLHOIO pa3BUTUA: NpsAMoe, HenpsaMoe (JINYUHOYHOoE).
BanaHue cpefdbl Ha pa3BUTME OPraHM3mMoB, (PaKTOpPbl, CMOCOBHbIE Bbi3blBaTb
BPOXAEHHbIE YPOACTBA.

PocT n passuTue pacteHnin. OHTOreHes LBETKOBOIr0 pacTeHUs: CTpoeHne
ceMeHu, CTagun pasBuTuA.



demoHcTpauunn:

Tabnuubl 1 cxembl: «POpPMbl Pa3sMHOXEHUS OPraHWU3MoOB», «[IBOMHOE
ONJIOAOTBOPEHME Y LBETKOBbIX pacTeHun», «BeretaTMBHOE pa3MHOXEHME
pacTeHun», «JeneHne kneTkn bakTepuin», «CTpoeHMe MNOJIOBbIX KJETOK»,
«CTpoeHne XpoMoCoMbI», «KNneTo4yHbln UnkKn», «Pennnkauma OHK», «Mntos»,
«Meno3s», «[Mpamoe n HenpsMoe pasBuTne», «aMeToreHes y MjaeKkonuTarowmx
n Yyenoseka», «OCHOBHble CTalUMN OHTOreHes3a».

ObopypnoBaHuMe: MWKpPOCKOTM, MUKponpenapaThbl «CnepmaTto3oungbl
MaekonuTawwero», «AnuekseTka MaekonuTawuwero», «KapuokmHes B
KNeTKax Kopelwka Jiyka», MarHuTtHasa wojenb-annankauma «[eneHue
KneTku», mogesnb OHK, mogens meTaasHOM XPOMOCOMBI.

JlabopaTopHble U NpakTunyeckme paboTsol:

NabopaTopHasa pabota Ne 3. «HabnwgeHne mmtosa B KAeTKax KOHYMKA
KopellKa JlyKa Ha roTOBbIX MUKpoOMNpenapaTax».

NlabopaTopHasa pabota Ne 4. «M3y4yeHme CTPOEHUSA MONOBbIX KJETOK Ha
rOTOBbIX MUKpOMNpenapaTax».

Tema 6. HacnencTBeHHOCTb N UI3SMEHYNBOCTb OPraHM3MOB.

MpeoMeT ©n 3agaym reHeTukn. Wctopua pas3sButua reHetuku. Ponb
UnmTOoNorMn 1 3M6pnoNorMnm B CTaHOBSIEHUN FEHETUKN. BKnag pOCCUNCKUX W
3apybexxKHbiX  Yy4éHbIX B  pa3BUTUE TeHeTuUKU. MeToabl TreHeTUKU
(rmbpnponorn4ecknm, UUTOreHeTUYeCKUn,  MOJIEKYIAPHO-TeHETNYECKUN).
OCHOBHble reHeTn4Yeckne NoHATUA. eHeTn4Yeckas CMMBOJIMKA, NCMOJIb3yeMas
B CXEMaXxX CKpeLlnBaHNN.

3aKOHOMEpPHOCTN  HacslefoBaHUA  MPU3HaAKOB, YCTaHOBJNEeHHble .
MeHpeneMm. MoHornbpmngHoe ckpewmBaHme. 3akoH egunHo-obpasma rmbpmnaoos
rnepBoro nokoseHuda. [lpaBuno OOMUHMPOBAHUA. 3aKOH pacllensieHus
MnPuU3HaKoB. [MnoTe3a YNCTOTbl rameT. [1oJIHOe 1 HenoJIHoe JOMUHUPOBAHMeE.

OnrnbpuaHoe cKpeuwimBaHume. 3akKOH He3aBMCUMOro HacnenoBaHUs

NPU3HAKOB.
LlnToreHeTnyeckmne OCHOBBI anrnbpuaHoro CKpeLLnBaHKS.
AHanunsupyoLlee CKpeLiMBaHume. Ncnonb3oBaHune aHanm3mpytoLwiero

CKpewmnBaHUa Ana onpeneneHmns reHoTmna ocobu.

CuenneHHoe HacsegoBaHMe npu3HakoB. Pabota T. MopraHa no
cuensieHHoOMYy HacnenoBaHUIO TreHoB. HapyweHue cuensieHns reHoB B
pe3ysibTaTe KPOCCUHIroBepa.

XpOMOCOMHas Teopus HacnenCTBEHHOCTU. [eHeTnYeCcKne KapThl.

eHeTnKa nosia. XpOMOCOMHOe onpeneneHve nosia. AyTocoMbl U MoJIOBbIE
XPOMOCOMbI. [OMOramMeTHble N reteporaMeTHble opraHu3smbl. HacnepmoBaHue
MPU3HaKOB, CLerNJIeHHbIX C MOJIOM.

N3MeH4YnBOCTD. Buabl N3MEHYNBOCTMN: HeHac/ieLCTBEHHas 7
HacneacTBeHHasa. Ponb cpedbl B HeEHac/NeACTBEHHOW  WU3MEHYUBOCTW.
XapakTepuctmka mMoampuKaunoHHON WU3MEHYMBOCTU. BapumaynoHHbIN pag wn
BapunaunoHHasa Kpuead. Hopma peakuunm npusHaka. KonmyecTBeHHble W
Ka4yeCTBEHHble NPU3HaKM U UX HopMa peakuun. CBoMcTBa MOANPUKALNOHHON
N3MEeHYNBOCTM.

HacnencrtBeHHas, nam reHoTunnuyeckas, n3aMeH4mBocTb. KombmnHaTmBHas
N3MEH4YMBOCTb. Menos v nosoBOM Mpouecc - OCHOBa KOMOMHATMBHOWM
W3MEHYMBOCTU. MyTauMOHHaAA W3MEH4YMBOCTb. Knaccudukaynsa myTayun:
reHHble, XPOMOCOMHbIe, TreHOMHble. YacToTa W TMNPUYUHBLI  MyTauuWn.
MyTareHHble ¢aKTopbl. 3aKOH FOMOJIOFTMYECKMX PAOOB B HacneaCTBEHHOW
n3meH4ymsocTun H./. BaBnnosa.

BHeanepHasa HacneaCTBEHHOCTb U UBMEHYUBOCTbL.



feHeTuKa 4enoBeka. KapumoTtmn 4enoseka. OCHOBHble MeTOAbl FE€HEeTUKUN
yesioBekKa: reHeanornyeckumn, 6113HeuoBbIN, LMTOreHeTu4YeckKun,
bnoxmmmn4ecknin, mosekynsapHoreHetTnyeckmn. CoBpeMeHHOe onpeneneHmne
reHoTuna: rnoJIHOreHOMHOe CeKBeHMpPOoBaHWE, FTeHOTUMUPOBaHME, B TOM 4ucne
¢ nomowbto MUP-aHann3a. HacnencTtBeHHble 3aboneBaHnNsA YenoBeKa: reHHble
bonesHu, bonesHun C HacenCTBEHHOM npeapacnosioXXEeHHOCTbIO,
XPOMOCOMHble  6onesHn. CoMaTmyeckme ” reHepaTUBHbIE  MyTauuwn.
CtBonoBble kneTKW. [MpuHUMnbl 300poBOro obpasa >XM3HWU, ANArHOCTUKMU,
NPOPUNAKTUKM U NIeYeHNa reHeTundeckux bonesHen. Meaouko-reHeTu4eckoe
KOHCYJ/IbTUPOBaHMe. 3Ha4YeHne MeguLNHCKOW reHeTUKN B NpeaoTBpaLleHnn n
JNle4eHNn reHeTn4eCckmnx 3aboneBaHnn Yenoseka.

eMoHCcTpauunn:

MopTpeTbl: . MeHpenb, T. MopraH, . ge ®pus, C.C. YetBepukos, H.B.
TumodpeeB-Pecosckuin, H.U. BaBnnos.

Tabnnubl ©n  cxembl:  «MoHOrmMbpmagHoe  CKpewmBaHMe U ero
uUnToreHeTn4ecKas OCHoBa», «3aKOH pacLlernsieHns U ero LuToreHeTnyeckas
OCHOBa», «3aKOH YUCTOTbl rameT», «OurnbpmnaHoe CKpewmnBaHne»,
«UnTtonornyeckme  OCHOBbI  AUrMBpUAHOro  cKkpewmBaHusa», «Menos»,
«B3anmogencTtemne annenbHbiX reHoB», «[eHeTnyeckme KapTbl pacTeHuwn,
XXUBOTHbIX U YyesioBeKa», «['eHeTnkKa nona», «3aKOHOMEPHOCTU HacnenoBaHUS,
CUENnJIEHHOro C noJsioM», «KapuoTunbl YenoBeKa W >XXUBOTHbIX», «Buabl
n3MeH4YmBoCcTn», «MogmndukaymoHHas M3MeHYMBOCTbL», «HacneposaHue
pe3yc-pakTopa», «[eHeTukKa rpynn Kposu», «MyTauNOHHAA N3MEHYMNBOCTb».

ObopypoBaHue: Moaenm-annamkaumm «MoHormbpuaoHoe CKpeliBaHue»,
«HenonHoe paoMuMHUpoBaHWe», «OurnbpuaHoe ckpewmBaHune», «llepekpecT
XPOMOCOM», MUKPOCKOM U MukponpenapaT «[po3ocgwuna» (Hopma, MmyTauum
hopMbl KpbIJIbEB M OKpPACKK Tena), repbapuin «Fopox NnoceBHOM».

JlJabopaTopHblie 1 NpakTudeckme paboThi:

JlabopaTopHasa paboTta Ne 5. «3y4yeHne pesynbTaToB MOHOrMOPUAHOIO U
ANrnbpuaHOro cKpewmsaHns y po30duibl Ha rOTOBbLIX MUKpoMNpenapaTax».

NabopaTtopHas pabota Ne 6. «W3yvyeHme  mMoandUKALMNOHHOWN
N3MEHYMBOCTU, NOCTPOEHME BapMaLMOHHOIO psaga N BapuaLMOHHOW KPUBON».,

JlabopaTopHasa pabota Ne 7. «AHanM3 MmyTaumm y Apo3o@usbl Ha roTOBbIX
MUKpornpenapaTax».

MpakTudeckaa pabota Ne 2. «CocCTaBsieHMe W aHanAn3 pPOAOCISOBHbIX
yesioBeKa».

Tema 7. Cenekuns opraHmsmoB. OCHOBbI BUOTEXHONOMUN.

Cenekumsa Kak Hayka W npouecc. 3apoxaeHue cenekumm wn
aomMectukauma. YdeHme H.N. BaBmnoBa 0 UeHTpax TMPOUCXOXOEHUA W
MHOroobpasnsa KysbTYpPHbIX pacTeHUn. LLeHTpbl MPONCXOXXOEHUS AOMaLUHUX
XXUBOTHbIX. COpT, Nopoaa, WTaMmM.

CoBpeMeHHble MeToabl cenekumn. MaccoBbii U MHAMBUAYaNbHbIA OTOOPLI
B CeNeKunmn pacTeHuin n XmnBoTHbIX. OLeHKa 3KCTepbepa. banskopoancTeeHHoe
cKpewmBaHne - MHbGpmAnHr. Yuctasa nuHmsa. CKpewmnBaHUE HYUCTbIX JIMHUA.
feTepo3uc, winm rmbpmagHaa cuna. HepoaACTBEHHOE CKpewunBaHue -
ayTbpmnanHr. OTpanéHHas rmbpuamsaums un eé ycnexn. WCKycCTBEHHbIN
MyTareHes m nojydyeHue nonmnaonaoB. LOCTUXKEHUS ceslekKuunm pacTeHun,
XXUBOTHbIX U MUKPOOPraHN3MOB.

BuoTtexHonornsa Kak otpacib NMpPoOn3BOACTBA. [[eHHasa MHXXeHepuda. dTanbl
co3gaHua pekombuHaHTHOM OHK ” TpaHCreHHbIX opraHuM3MoB. KneTo4Has
nHxeHepusa. KneToyHble KyJbTypbl. MUKPOKNIOHaNbHOE pa3MHOXeHue
pacTeHnn. KNOHMpOBaHME BbICOKOMPOOAYKTUBHLIX  CEeJIbCKOXO3ANCTBEHHbIX



OpPraHM3MoOB. JKOJOrM4yeckme u stundeckme npobnembl. TMO - reHeTmnHeckun
MOONPUNLMPOBAHHbIE OPraHU3Mbl.

eMoHCcTpauunn:

MopTtpeTsbl: H.U. BaBunos, N.B. MuuypuH, I'.[1. KapnedyeHko, M.®. IBaHOB.

Tabnmubl U cxembl: KapTa «LeHTpbl npoucxoxxgoeHns n MHoroobpasus
KYNIbTYPHbLIX  pacTeHun», «lopodbl  AOMAalUHUX  >XWUBOTHbIX», «CopTa
KYNIbTYPHbIX pacTeHun», «OTnanéHHaa rmbpngmnsaumnsa», «PaboTbl akagemmka
M.®. NBaHoBa», «Monunnonguna», «ObbeKTbl buoTexHonornn», «KnetodHble
Ky/NbTypbl W KJIOHUpPOBaHWe», «KOHCTpyupoBaHME U TMepeHOC T[eHOoB,
XPOMOCOM>.

ObopypnoBaHMe: MyNsH>KU TM0A0B W KOPHENnI040B AUKUX GOpPM ©
KYJIbTYPHbIX  COPTOB  pacTteHun, repbapun  «CenbCKOXO3ANCTBEHHbLIE
pacTeHunsa».

JlTabopaTopHblie 1 NpakTudeckme paboThi:

IKcKypcuss «OCHOBHble MeTOAbl U AOCTUIXKEHUA CeNeKuMn pacTeHun w
XXUBOTHbIX (Ha CeNeKUNOHHYI0 CTaHUuwio, rMjeMeHHY1o dhepmy,
copTouCnbITaTeNbHbIN Yy4acTOK, B TenJuW4HOe XO3AMCTBO, JnabopaToputo
arpoyHmBepcuTeTa UM Hay4yHOro ueHTpa)».

Copep>xaHue obyuyeHun B 12 knacce.

1 yac B Hepento, Bcero 34 4yaca, U3 HUX 2 Yaca - pe3epBHOe BpeM4

Tema 1. 2BonOUMOHHaa buonorus.

MpennocCbIIKN BO3HUKHOBEHUS 3BOJIIOLUMOHHOM Teopuun. IBOJIIOLMOHHAA
Teopus n eé mecTto B bruonormn. BansHmne 3BosIloLMOHHON TEOPUN Ha pa3BUTUE
dnonornn n opyrmnx Hayk.

CenpertenbcTtBa 3BosOUMKU. [lasieoHTONIOrNYeCcKme: nocsiefoBaTesibHOCTb
nosiIBNIEHUSA BUAOB B MNaJIEOHTONIONMYECKON JIETOMUCK, nepexonHble opMbl.
buoreorpagunyeckmne: cxoacTtBo WU pasanydne gayH U pIop MaTepUKOB U
OCTPOBOB.

dMbpuonornyeckme: CxoacTBa M pasnmyma 3MOPUOHOB pa3HbIX BUAOOB
MO3BOHOYHbIX. CpaBHUTEJIbHO-aHATOMMYECKNE: TOMOJIOMNYHbIE, aHaIorn4YHblE,
pyaAuMeHTapHble opraHsl, aTaBU3Mbl. MonekynsapHo-bnoxmmmyeckume:
CXOOCTBO MEXaHU3MOB HACNeACTBEHHOCTM M OCHOBHbIX MeTabonm4yeckunx
nyTen y BCEX OPraHM3MoB.

IBonwouUMoOHHasa Teopusa Y. [apsuHa. [1pefnocbl/Iku BO3HUKHOBEHUS
AapBMHU3Ma. [BvXywme cunbl 3BOAOUUMA BMAOB MO JapBuHy (M36bITO4YHOE
pa3MHOXeHue npw OrpaHU4YeHHOCTU pecypcos, HeonpenenéHHasda
N3MeH4YMBOCTb, Bopbba 3a cylwecTBoBaHME, eCTeCTBEHHbIN 0THOP).

CnHTeTn4deckas teopus asostounn (CT3) n eé 0CHOBHbIE NOJIOXKEHUS.

Munkpo3asoatoumns. Monynayuna Kak eamHuULA BUaAa U 3BOJIIOLNN.

AOBvxyLime cunbl (hakTopbl) 3BOIOLMN BUOOB B npupoae. MyTauMOHHbIN
npouecc n KoMbMHaTUBHAA U3MEHYMBOCTb. [MoNyNAUMOHHbIE BOJIHBI U Apend
reHoB. M3o1aumnsa n murpaums.

EcTtecTtBeHHbIN 0OT6Op - Hanpasaawwumn ¢dakTop 3BoaOUUMN. DOPMbI
ecTtecTBeHHOro otbopa.

MprucnocobneHHOCTb OPraHM3MOB KakK pe3ynbTaT 3Bonaounn. lMpumepsbl
npucnocobneHnin y opraHnsmoB. ApoMopdo3bl U ngno-agantauymn.

Buno w BmpoobpaszosaHume. Kputepum Buaa. OCHOBHble (OPMbI
BUAoobpasoBaHUA: reorpamyeckoe, 3K0J0rn4yeckKoe.

Makpo3sonounsa. PopMbl  3BOMOLUN:  PUETUYECKasd, LUBEepreHTHas,
KOHBEpreHTHas, NnapannenbHas. HeobpaTnMoCTb 3BOAOLUN.

NMpouncxoxneHune oT Hecrneumanm3anpoBaHHbIX npeakos.
Mporpeccupytoasn cneynannsaunsa. AoanTuBHasa paguaums.



demoHcTpauunn:

MNopTpeThl: K. JIuHHen, XX.b. Jlamapk, Y. OapsuH, B.O. KoBanesckuin, K.M.
Bap, 3. N'ekkenb, ®. Mionnep, A.H. CeBepLoOB.

Tabnuubl n cxembl: «Pa3BuTMe OpraHMYeckoro Mumpa Ha 3emner,
«3apoabllun MO3BOHOYHbIX XXMBOTHbLIX», «ApxeonTepukc», «®@opmbl 60pbbbI 3a
cywecTtBoBaHune», «EctectBeHHbIn  oTbop», «MHoroobpasme copToB
pacTeHum», «MHoroobpasue nopon MUBOTHbIX>», «Monynaunmn»,
«MyTauMNOHHAa U3MEHYMBOCTb», «KApoMOpPd03bl», «ManoaganTaunn», «Obwas
nereHepaunsa», «IABMXyline cunbl 3BOMOUMK», «KapTa- cxemMa MaplpyTa
nyTtewwecTBus 4. HapBuHa», «bopbba 3a cyliecTtBoBaHue»,
«[MpncnocobneHHOCTb opraHmMamoB», «I eorpadunyeckoe BuaoobpasoBaHmE,
«3Kosiornyeckoe sngoobpasoBaHme».

ObopypnoBaHuMe: KONNEKLNS HACEKOMbIX C PA3J/INYHLIMKA TUMAMU OKPACKWN,
Habop NoaoB N ceMsH, Konnekuns «MpmnmMepbl 3aWNTHBLIX NpucnocobnerHnn y
XXUBOTHbIX», MoAeNb «OCHOBHble HanpasseHUs 3BoJoUMn», 0bbEMHas
Moaesib «CTpoeHmne rosIoBHOro Mo3ra No3BOHOYHbIX>».

buoreorpagunyeckaa KapTa Mupa, Konnekuma «®opMbl COXPaAHHOCTU
NCKOMaeMbIX >XWUBOTHbLIX W pacTeHun», Modenb annavkauums «lMepekpecT
XPOMOCOM», BJlaXXHble npenapaTbl «Pa3BuTne Hacekomoro», «Pa3sutue
NArywKn», Mukponpenapat «Apo3ocduna» (Hopma, MyTaumm opMbl KpPblJibEB
N OKpacku Tena).

JlJabopaTopHblie 1 NpakTuieckme paboThi:

JlabopaTopHasa pabota Ne 1. «CpaBHEHME BUOOB MO MOpPosiormniyeckomy
KPUTEPUIO».

JlabopaTopHas paboTta Ne 2. «OnncaHne npmucrnocobaeHHOCTN opraHmM3ma
N €€ OTHOCUTESIbHOIO XapakTepa».

Tema 2. BO3HUKHOBEHME U pa3BUTUE XN3HU Ha 3eMJie.

[oHay4Hble NpeacTaBNeHUA O 3apPOXAEHUN XU3HW. HayyHble runoTessbl
BO3HUKHOBEHUS XXWU3HW Ha 3emne: abuoreHes u naHcnepmumsa. XmMmuyeckas
3BoNIIOLNSA. ADNOreHHbIN CUHTE3 OpraHNYeCcKnx BeLllecTB U3 HeopraHu4eckux.
JKCNnepuMeHTaslbHOe MNoATBEpP)XXAEeHNe XUMUYeCKOoW 3Bonunn. HavanbHble
3Tanbl 6uonormyeckonm 3Bonwoumn. 'mnotesa PHK-mupa. PopmumpoBaHue
MebpaHHbIX CTPYKTYP M BO3HWUKHOBEHUE MPOTOKNETKU. [lepBble KAEeTKU U UX
3BoIOUMNA. POPMMPOBAHNE OCHOBHbLIX FPYMM XXWUBbIX OPraHN3MOB.

Pa3BuTume XXn3HM Ha 3emne no 3pam 1 nepuoam. Katapxen. Apxenckas u
npoTepo3onckasa 3pbl. lManeo3onckasa 3spa u eé nepuonbl: KeMbpunckun,
OPLAOBUKCKUN, CUITYPUNCKNIA, 0EBOHCKNIN, KAMEHHOYI0JIbHbIN, MEPMCKUN.

Me3o30MCcKas 3pa 1 eé nepmnonbl: TPMACOBLIN, IOPCKUIA, MEJSIOBON.

KanHo3omckasa 3pa W eé nepuoabl: MasneoreHoBbin, HEOreHoOBbIN,
AHTPOMNOreHoBbIN.

XapakTepucTmnka KkKammaTta W reosiorm4eckmx rnpoueccoB. OCHOBHble
3Tanbl 3BOJIIOUMN PaCTUTENIbHOIO M >XUBOTHOMO Mupa. ApoMopdo3bl Yy
pacTeHUn N >XXUBOTHbIX. lMosaBneHne, pacuBeT U BbiIMUPaAHWE TpPynmn >XMBbIX
OpraHnM3MoB.

CncTteMa oOpraHm4eckoro Mupa Kak oTpa)keHume 3Bosoumn. OCHOBHblE
cucTeMaTmyeckme rpynnbl OpraHn3MoB.

JBoJsIOUMA yesioBeKa. AHTpononorusa Kak HayKa. Pa3ssutue
npenoctaBNeHNM O  MNPOUCXOXAOEHUM  YenoBeka. MeTodbl  M3y4YeHUS
aHTponoreHesa. Cxoactea WM pas3indnsa  YesioBeKa U XKUBOTHbIX.
CncremMaTmyeckoe nosioXKeHmne 4yenoBeka.

Osvxywme  cunbl  (pakTopbl)  aHTpornoreHesa. HacnepncrteeHHas
N3MEHYMBOCTb W ecTecTBeHHbIn oT6op. O6wecTBeHHbIN 06pa3 >»KU3HWN,



N3roToBJIEHWE OpyaAN Tpyha, MbllWIeHNe, peyb.

OCHOBHble CTagum W BEeTBM 3BOJIIOLMM 4YeslOBEKa: aBCTPasoNUTEKMU,
Yenosek ymenbin, Yenosek npaMoxoaswmn, YenoBek HeaHOepTasbCKUN,
YenoBek pa3yMHbIN. HaxooKn NCKoMaeMblX OCTaTKOB, BpeMs CyLLeCTBOBaHUS,
obnacTb pacnpocTpaHeHuns, 06bEM ronoBHOro Mo3ra, obpas XM3Hu, opyans.

YenoBeyeckme pacbl. OcHOBHble 6Oonbwme pacbl: €eBponeonaHas
(eBpa3uinckasn), Herpo-aBCcTpasougHas (3KBaTopuasbHasa), MOHroJsionaHas
(a3naTcko-amepukaHckas). YepTbl NpuUCnocobneHHOCTM npeacTaBuTenen
4yesloBeYeCKMX pac K yC0BMAM CyL,eCTBOBaHMA. EOMHCTBO YenoBeyeckunx pac.
KpuTuka pacusma.

deMoHCcTpauunn:
MopTpeTbl: ®. Pegn, J1. MNMactep, A.N. OnapuH, C. Munnep, I'. KOpn, M.
OapsBuH.

Tabnuubl n cxembl: «Bo3HuMkHOBeHMe CosiHEeYHOW cuctembl», «Pa3Butune
opraHm4yeckoro mwupa», «PacTuTenbHasa KieTkKa», «XMBOTHaAA KieTKa»,
«[lpokapuoTmyeckasa kKneTtka», «CoBpeMeHHass CcuUcTemMa OpraHMYyeckoro
Mupa», «CpaBHEHME aHAaTOMMYECKUX 4YepT CTPOEHUA 4esloBeka MU
yenosekoobpa3Hbix 06e3bsAH», «OCHOBHbIE MeCTa MaJIeOHTONIOrNYEeCcKnX
HaxXOLOK nMpefKoB COBPEMEHHOro 4esioBeka», «[peBHenwune noan»,
«[peBHune nogn», «lepBble COBpeMeHHbIe Noan», «4HenoBe4yeckne pachbl».

ObopynoBaHne: Mynasxm  «l[lponcxoxaeHne  4enoseka»  (6HOCThI
aBCTpajonuTeKka, NMUTEKaHTpona, HeaHOepTalsibLa, KPOMaHbOHLA), CJenKkun
nnn mn3obpa>eHmsa KaMeHHbIX opyaun nepBObbITHOro 4esioBeka (KaMHU-
yonnepbl, pybuna, ckpebna), reoxpoHosiornyeckasa Tabnuua, Konnekuus
«POpPMbl COXPAaHHOCTU UCKOMNAEMbIX XXUBOTHbIX U PaCTEHNIN».

JlTabopaTopHblie 1 NpakTundeckme paboThi:

MpakTnyeckas pabota Ne 1. «/M3y4eHne nMCKonaeMblx OCTAaTKOB pacTeHUN
N )KNBOTHbIX B KOJIJTEKLNAX>.

DKCKYypCUA «IBONOLMA OPraHNYecKoro Mmpa Ha 3emne» (B eCTeCTBEHHO-
HaY4HbIA UM KpaeBed4YeCcKnin Mysen).

Tema 3. OpraHu3smMbl N OKpYy>KatloLlasa cpeaa.

JKoslIorma Kak Hayka. 3ajaydnm u  pasfgenbl  3konorun. MeTtoabl
3KO0JI0rn4yeckmnx nccnenoBaHUN. JKosiornyeckoe MNPOBO33peHMEe
COBpPEMEHHOr 0 YeoBeKa.

Cpeabl 0buTaHns opraHnM3MoB: BOAHAsA, HA3eMHO-BO34YLLHAA, MOYBEHHaAS,
BHYTPMOPraHn3MeHHas.

JKoJsiornvyeckme akTopbl. Knaccumdpumkaumsa 3KOOrn4ecknx ¢(akTopOB:
abnoTtnyeckne, buotTnHeckme M aHTPOMNOreHHble. [encTBme 3KOJ0rn4yeckux
)aKTOpPOB Ha OpPraHn3Msbl.

AbuoTunyeckume hakTopsbI: cBeT, TeMnepaTypa, BJTAXXHOCTb.
®oTonepnoamnim. lMpucnocobneHnsa OopraHU3MOB K OENCTBMIO abnoTuy4eckux
(pakTOpoOB. bnonornyeckme pnTMsbl.

Buotnyeckme  dpakTopbl. Buobl  6uoTuYeckux  B3aMMOLAENCTBUNA:
KOHKYPEHUMSA, XUWHNYeCTBO, CuMBbnos wun ero dopmbl. [lMapa3ntumiam,
Koornepauus, MyTyaan3mM, KOMMEHCaan3M (KBapTMPaAHCTBO, HaxsebHN4YecTBO).
AMeHCanm3M, HenTpaami3m. 3HadyeHune OMoTUYEeCKMX B3auMOLENCTBUN LN4
CyLW,eCcTBOBaHMA OpPraHU3MOB B NMPUPOAHbIX coobuiecTBax.

JKOJIOrnyeckmne XxapakTepuctuku nonynaunn. OCHOBHble MoOKasaTenu
nonynsunmn: YNCNEHHOCTb, MJIOTHOCTb, POXXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpaumsa. AnHamMmmka YNCNEHHOCTU NMOoNynsaumnm n eé perynauuns.

eMoHCcTpauunn:

MNopTpeTbl: A. FT'ymbonbaT, K.®. Pynbe, 3. Nekkenb.



Tabnuubl N cxeMbl: KapTa «lMpupoaHbie 30HbI 3eMan», «Cpedbl 0bnTaHmA
opraHusMoB», «®oTtonepuoansm», «lMonynsaunmmn», «3aKOHOMEPHOCTU pPOCTa
YNCNEHHOCTN Nonynaunm NHPY3o0pnn-tydenbkmn», «fluuiesblie uenm».

JlJabopaTopHblie 1 NpakTuieckme paboThi:

JlabopaTopHasa paboTta Ne 3. «Mopdonornyeckne ocobeHHOCTN pacTEHNN
N3 pa3HbIX MeCcT obuTaHus».

JlabopaTopHas pabota Ne 4. «BnusHme cBeTa Ha pPoOCT WU pasBUTUE
4yepeHKOoB KoJleyca».

MpakTnyeckas pabota Ne 5. «[MoACcYET MAOTHOCTM MONYAAUUA pPa3HbIX
BMOOB pacTEHUN».

Tema 4. CoobuiecTBa 1 3KOSIOrNYECKNE CUCTEMBI.

CoobuwectBo opraHu3smoB - 6buoueHo3. CTpykTypbl brnoueHos3a: sBnaosas,
MPOCTpaHCTBeHHas, Tpoduyeckaa (nuwesas). Buabl-goMmuHaHTbl. CBA3M B
brnoueHose.

JKosornyeckmne cucteMol (3KkocmcTemsbl). MoHATHME 006 3KocucTeme wu
bnoreoueHose. PYHKLUMNOHANIbHbIE KOMMOHEHTbl 3KOCUCTEMbI: MPOAYLEHTHI,
KOHCYMEHTbI, penyueHTbl. KpyroBopoT BewecTB W TMOTOK 3Heprum B
aKkocucteme. Tpodhunyeckme (NmuieBble) YpPoBHU 3KOCUCTEMBI. lNULeBble Lenu n
cetn. OCHOBHble MNOKa3aTenn 3KocucTeMbl: OBuomacca, npoayKuMS.
JKosIornyeckmne nupammabl: NpoayKUum, YncneHHoctn, bnomaccol. CBOMNCTBaA
3KOCUCTEM: YCTONYMBOCTb, Camoperynaums, passmtue. Cykueccus.

MpupoaHble 3KOCUCTEMbI. DKOCUCTEMBbI 03EP N peK. DIKOCUCTEMA XBONHOIO
NN LUMPOKOJINCTBEHHOI O Nleca.

AHTPOMOreHHblIE  3KOCUCTEMbI.  ArposakocucTembl. YpbOO3KOCUCTEMBI.
Buonormnyeckoe " X03NCTBEHHOe 3HavyeHune arpoaKoCnCTeMm n
ypboakocucrtem.

bnopasHoobpasme Kak ¢akTop YyCTOMYMBOCTU 3KocucteM. CoxpaHeHue
brnonornyeckoro pasHoobpasusa Ha 3emne.

YyeHue B.W. BepHaackoro o 6umocdepe. NpaHuUbl, COCTaB U CTPYKTypa
bunoccepbl. Xneoe Bewectso U ero gyHkumn. OcobeHHocTn brnocdepbl Kak
rnobanbHON 3KOCUCTEMbI. [MHaMnyeckoe paBHoBecme u obpaTHasd CBA3b B
brocdepe.

KpyroBopoTbl BewecTB W OuoreoxmMmyecknme UUKbl S/1€eMEHTOB
(yrnepoaa, a3oTa). 30HaNbHOCTb Buocdepsbl. OCHOBHbIE BUOMbI CyLLN.

YenosevyectBo B Ounocgepe 3emnn. AHTPOMNOreHHble W3MEHEHUS B

buocdepe.

FnobanbHble 3Kosornyeckmne npobnemsoi.

CocyuwiecTBoBaHMe npupoabl n yesiloBe4yecTBa. CoxpaHeHune
bunopa3Hoobpa3nsg Kak OCHOBa  ycTomymeBoCcTU  bumocgepbl. OcHoBa

paunoHaNIbHOr0 ynpasJsieHNa NPUPOLHbLIMN pecypcaMun U UX UCMOJIb30OBaHUeE.
HocTmxeHna 6uonornm n oxpaHa NpPUpoOLabl.

eMoHCcTpauunn:

MopTpeTbl: A. 4. TeHcnun, B.H. Cykayiés, B.U. BepHaackun.

Tabnumubl N cxeMmsbl: «luweBble uenn», «bnoLeHo3: CoCTaB N CTPYKTypa»,
«MpupogHble coobuiectBa», «Lenu nuTaHusa», «Idkonornyeckas nupammaar,
«bunochepa ” 4enoBeKk», «IKOCUCTEMA LUMPOKOJINCTBEHHOIrO  Jieca»,
«IKOCUCTEMA XBOMHOro neca», «buoueHo3s BogoémMa», «ArpoueHo3»,
«[lpMepHble aHTpPOMoreHHble BO3AENCTBUA Ha npupody», «BaxHenwwne
WCTOYHUKMN 3arpsA3HeHnsa BO34yxa W rPyHTOBbIX BOoA», «[loyBa - BarkHenwas
cocTaBnsawowasa buochepblr», «PakTopbl Aerpajaumm noys», «MNapHUKOBLIN
ahekT», «PakKTopbl pPagnOaKTUBHOINO 3arps3HeHus 6uocdepbl», «Oblasn
CTPYKTYypa brnocgepnbl», «PacnpocTtpaHeHune xusHu B buocgpepe», «O30HOBbLIN



3KpaH buochepbl», «<KpyropopoT yrnepona B buocoepe», «KpyroBopoT a3oTa
B Mpupoge».

ObopynoBaHune: Mmogenb-annankauna «TunmyHbole buoueHosbl», repbapun
«PacTutenbHble coobuwecTBa», Konnekuumm «buoueHos», «Bpegutenn
Ba>KHENLLUNX CeNbCKOXO3ANCTBEHHbIX KyNbTyp», repbapum u Konnekuum
PaCTEHUN N XUBOTHbLIX, MPUHaO/IEeXXalLune K pa3HbIM KOJIOrMYECKMM Fpynnam
ooHoro Bupa, KpacHas kHura Poccuinckon ®depepaunn, wunsobparkeHus
OXPaHSAEMbIX BUAOB PACTEHNN N XXNBOTHbIX.

MnaHupyemblie pe3ysabTaTbl OCBOEHMUA nNporpaMmbl nNo
ouonorun (GasoBbIM YypOBEeHb) Ha YpPOBHe cpepHero obwero
obpa3oBaHuA.

CornacHo ®roc COO ycTtaHaBnuBatloTCa TpeboBaHUs K pe3ysbTaTaM
ocBoeHus obyvawwmmuca nporpamm cpegHero obuwero o6pa3oBaHUSA:
JINYHOCTHLIM, Me€TanpeaMeTHbIM N NPeAMETHbIM.

B CTpyKType NMYHOCTHbIX pe3ysibTaTOB OCBOEHUSA npeagmeTa «bnonorns»
BblAENEHbl  Cledylwme  COoCTaBnswowWMme: 0CO3HaHMe  oby4atowmmmncs
POCCUNCKOWN rpa>KAaHCKOW MAEHTUYHOCTU - FOTOBHOCTU K CaMOpa3BUTUIO,
CaMOCTOSATE/IbHOCTN U CaMOoonpeeneHnto, Haanyme MoTuBauum K oby4veHuto
buonornn, ueneHanpasseHHOE pPa3BUTUE BHYTPEHHUX YOEeXOAEHUN NINYHOCTU
Ha OCHOBE KJIO4YEBbIX LIEHHOCTEN W WUCTOPUYECKMX Tpaguuuin pa3BUTUS
bnonorm4eckoro 3HaHusA, TOTOBHOCTb M CNOCOBHOCTL oObyvarLwmxcs
PYKOBOOCTBOBATbCA B CBOEN  OEATENbHOCTUM  LEHHOCTHOCMbIC/IOBbIMU
yCTaHOBKaMu, MpuUcywnmMm cncteme bumonormyeckoro obpasoBaHus, Hannyme
9KOJIOrMYEeCKOro MnpaBOCO3HAHMSA, CMOCOBHOCTM CTaBUTb LEANM U CTPOUTH
>XN3HEHHbIE MJIaHbl.

JINYHOCTHbIE pe3yfbTaTbl OCBOEHUA NpeaMeTa «buonormna» gocturatoTcs
B eAVHCTBe y4ebHOM M BOCNUTaTEsIbHOW OeATEeNbHOCTM B COOTBETCTBUM C
TPaOULUMOHHBIMA  POCCUNCKUMU  COUMNOKYJIbTYPHBIMU, WUCTOPUYECKUMUN 1
AYXOBHO- HPABCTBEHHbLIMU LLEHHOCTAMU, NPUHATBIMN B obuiecTBe npaBuaamMm
MW HOpMaMK noBedeHMs W CcnocobCTBYOT NpoueccaM CcaMOMO3HaHUS,
CaMOBOCNMTaHUA N CaMOpPa3BUTUSA, Pa3BUTUS BHYTPEHHEN NO3ULUN JINYHOCTW,
NaTpUOTU3MaA, YBaXKEHUSA K 3aKOHY W MPaBOMOPSAAKY, YEsIOBEKY Tpyda W
CTapwemy TMOKOJIEHU, B3aMMHOI0 YyBaXXeHus, 6epe)HOro OTHOLWIEHUSA K
KY/IbTYPHOMY Hacnegvio W TpaguumsaM MHOMOHAUMOHa/IbHOrO Haponaa
Poccunckon degepaunu, Npupoae n oKpy>xatLen cpeae.

JINYHOCTHLIE pe3ynbTaTbl OCBOEHUA y4debHoro npeameTta «buonormsa»
DOJIKHbI oTpaKaTb FOTOBHOCTb n cnocobHoCTb obyyatowmxcs
PYKOBOACTBOBATLCA C(HOPMUPOBAHHON BHYTPEHHEN Mo3uunen JINYHOCTH,
CUCTEMOWN UEHHOCTHbIX OPMEHTALUMN, MO3UTUBHbLIX BHYTPEHHUX ybexxaeHun,
COOTBETCTBYWOLWMNX TPAaAULUNOHHBLIM LEHHOCTSM poccuickoro obuwiecTsa,
paClWIMpPEHNE >KU3HEHHOrO ONbiTa W ONblTa AOEeATeNbHOCTM B Mpouecce
peann3aumm OCHOBHbIX HanpaBJIEHWA BOCAMTATENbLHON AEATENIbHOCTU, B TOM
yucne B 4acTu:

LPAXKAAHCKOr0 BOCIIUTAHUAL

CPOPMMPOBAHHOCTb  FpaKAaHCKoOW  no3uumm  obyvawuweroca  Kak
aKTUBHOIO N OTBETCTBEHHOI O YJIEHA POCCUNCKOro obLiecTBa;

OCO3HaHME CBOUX KOHCTUTYLMOHHbLIX MpaB M 06A3aHHOCTEN, yBaXkeHue
3aKOHa 1 NPaBOMoOpPsAKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKON AeATesIbHOCTW npu Cco3gaHumn
y4ebHbIX NpPOEeKToB, peweHun Yy4ebHbIX W MNO3HaBaTesIbHbIX 3ajad,
BbIMOJIHEHNN BNONOrNYECKMNX IKCMEPUMEHTOB;



CNOCOBHOCTb onpenenaTb COBCTBEHHYKD MO3ULUUI0 MO OTHOLIEHWUK K
ABJIEHNAM COBPEMEHHOMN XU3HU N 0O BACHATL €é€;

yMeHue YYNTbIBATb B CBOMX OEeNCTBUAX HeobXxoaMMOCTb
KOHCTPYKTUBHOIO B3aMMOLENCTBUA Jilo4en C  pasHbiMu  ybexxaeHunamu,
KYJIbTYPHbIMU LLEHHOCTAMU N COLMAJIbHBbIM MONIOXKEHNEM;

FrOTOBHOCTb K COTPYOHMYECTBY B Mpouecce COBMECTHOro BbIMOJIHEHUSA
y4eOHbIX, MO3HaBaTeJIbHbIX W WUCCNefOoBaTeNIbCKUX 3a[ayd, YyBakKuTesibHoe
OTHOLWIEHME K MHEHWUKD OMMOHEHTOB npu 06CYyXAEeHUN CMNOPHbLIX BOMPOCOB
OnoOrn4ecKkoro coaep>XaHms; roTOBHOCTb K N'YMaHUTapHOW N BOJIOHTEPCKON
nesaTenbHOCTu;

NaTPUOTUHECKOrO BOCIUTAHUA!

cthopMnUpPOBaAHHOCTb POCCUINCKOWN rpa>kKaAaHCKOW NOEHTNYHOCTHN,
naTpuoTU3Ma, YBa)KEHUSA K CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTU nepen
PoaonHown, ropdoCcTyn 3a CBOM Kpaw, CBOWO POAVHY, CBOW A3bIK U KYNbTypy,
NpoLusioe N HacToslee MHOroHauMoHaNbHOro Hapoga Poccuu;

LEeHHOCTHOe OTHOLWeHMe K MNpUPOAHOMY HacC/AeAuld U MNaMATHUKaM
NpUpPoAabl, OOCTMXEHUAM PocCun B HayKe, UCKYCCTBE, CNOpTe, TEXHOIOrunsx,
TPYAE;

CNOCOOHOCTb OUEHMBATb BKJlA4 POCCUNCKUX YYEHbIX B CTaHOBJIEHME U
pa3BuTne bmonormu, NMoHMMaHme 3HadyeHus 6uonormm B MO3HAHMU 3aKOHOB
NPUPOLbI, B XXN3HU YeNloBeKa U COBPeMeHHOro obLecTsa;

noenHaa ybexxnEéHHOCTb, FOTOBHOCTb K cChayxXeHuto OTevyecTBy W ero
3allMTe, OTBETCTBEHHOCTL 3a ero cyaboy;

AV XOBHO-HPABCTBEHHOI O BOCITUTAHUAL

0CO3HaHue [YXOBHbIX LLeHHOCTewN POCCUNCKOro Haponaa;
C(OOPMUPOBAHHOCTb HPABCTBEHHONO CO3HAHWUSA, 3TUYECKOro MOBeAEHUS;
CMOCOBHOCTb OueHMBaTb CUTYyauUtd N MNPUHUMATb OCO3HaHHble peLleHus,
OPUEHTUPYACb Ha MOPasibHO-HPABCTBEHHbIE HOPMbl U LLEHHOCTW;

OCO3HaHMe JNMYHOro BKJafZa B MNOCTpOeHMe ycTom4meoro 6yayuiero;
OTBETCTBEHHOE OTHOLWEHMNEe K CBOMM poauTensM, CO34aHnNI0 CeMbW Ha OCHOBE
OCO3HAHHOI0 TMPUHATUA LEHHOCTeN CeMeNHOW >XWU3HW B COOTBETCTBUU C
Tpagnumnamm Haponos Poccuu;

ICTETUYECKOr0 BOCIIUTAHUAL

3CTeTUYecKoe OTHOLIeHNe K MUpPY, BKJIIOHasa 3CTeTUKY bbiTa, HAy4HOro u
TEXHMYEeCKOoro TBoOpYecTBa, cnopTa, Tpyaa, 0bwecTBeHHbIX OTHOLWEHWNA;

MOHUMaHME >SMOLMOHANIbHONO BO34EWUCTBUSA >KUBOWM nNpupoabl n eé
LLeHHOCTW;

FOTOBHOCTb K CaMOBbIPa)XEHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTpeMJIeHne
NPoOsIBNATb KavyecTBa TBOPYECKOW JINYHOCTMU;

QU3NHECKOro BOCIUTAHUA:

MOHUMaHMEe W peanm3aumnmsa 3popoBoro n 6esonacHoro obpasza >KU3HWK
(3gpopoBoe nuTaHue, cobnwgeHne TrUrneHn4Yeckux rnpaBua U HOPM,
cbanaHCMpOBaHHbLIN PEXUM 3aHATUN W OTAbIXa, perynspHas ¢u3nyeckas
AKTMBHOCTb), BepeXxHOro, OTBETCTBEHHONO N KOMMETEHTHOr0 OTHOLWIEHMUSA K
CoBCTBEHHOMY (PU3NYECKOMY N NCUXNYECKOMY 3[0POBbIO;

NOHMMaHMe UEeHHOCTU npaBua WHAVUBUAYAJSIbHOIO W  KOJUJIEKTUBHOIO
6e3onacHOro noBefeHUs B CUTyauMUsaX, YrpoXawLliuxX 340POBb0 U XKU3HWU
nonen;

OCO3HaHMe  NocCseaCcTBUN n HenpuaTne  BpPedHbIX  MNPUBbIYEK
(ynoTpebneHus ankorons, HAPKOTUKOB, KYpPEHUS);

TRYAOBOIrO BOCIIUTAHUA:

FOTOBHOCTb K TPYyZAY, OCO3HaHMe LEeHHOCTN MacTepcTBa, Tpynoawbdune;



FOTOBHOCTb K aKTUBHOWN OeATENbHOCTU TEXHOJIOMTMYECKON U COoLMaNbHON
HanpaB/IEHHOCTN, cnocobHoCTb WHULUWNPOBATb, NJaHMPOBATb n
CaMOCTOSATEJIbHO BbIMNOJIHATL TaKylo AeSATesIbHOCTb;

WHTEpeC K pa3/in4yHbiM cdepam NpodhecCUoHaibHON LEeATEeNbHOCTH,
yMEeHMe coBeplaTb OCO3HaHHbIN  BblbOop Oyaywen npodeccun wu
peasin3oBbiBaTb COOCTBEHHbIE XXN3HEHHbIE MaHbl;

FOTOBHOCTb W CMOCOBHOCTbL K obpa3oBaHWO W caMoobpa3oBaHWUIO Ha
MPOTSXXEHUN BCEN XUN3HU;

IKOJIOUHECKOr0 BOCAUTAHUA.

3KONOrnyeckn uenecoobpasHoe OTHOLWIEHME K MNpupone KakK WUCTOYHUKY
XXM3HW Ha 3eMJsie, OCHOBE eé CyLleCTBOBaHMS;

MOBbILLEHNE YPOBHSA 3KOJIOTMYECKOW KynbTypbl: npuobpeTeHne onbiTa
NJAHMPOBAHUA MNOCTYMNKOB M OLUEHKM WX BO3MOXHbIX MOCNeACTBUA AN
OKpy>KatoLen cpenbl;

0CO3HaHuMe rnobasbHOro xapakTepa 3KOJI0Orn4yeckmnx npobnem n nytem mx
peweHns; cnocobHOCTb wnCMNosb3oBaTb MNpuobpeTaemMble MNpU  N3YyHEHUN
bnonormnm 3HaHMS W  yMeHUs nNpu peweHun npobnem, cCBA3aAHHbIX C
paunoHabHbIM MPUPOLONOSb30BaHMeM (cobnaeHne npasBusl NoBeOeHUA B
npupoae, HanpasJieHHbIX Ha COXPaHEHNEe pPaBHOBECUS B IKOCMCTEMAX, OXPaHy
BNOOB, 3KOCUCTeM, Brnocoepsl);

aKTUBHOE HenpusaTue AOenCTBUN, MNPUHOCALLMX Bpen OKpYyXatoulen
NPUPOAHON cpegne, yMeHune NPOrHO3MpPOBaTb HebnaronpmaTHble
3KOJI0rn4yeckmne rnocnencTeus npennpuHNMaeMbIX ODEeNCTBUN n
npenoTepawaTb UX;

Ha/inyme pPasBUTOr0  IKOJIOTMYECKOr0  MbILLIEHNS,  DKOJIOMTMYECKOWN
KYNbTYypbl, OMbiTa AEATENbHOCTU 3KOJIOrMYECKON HamnpaBJ€HHOCTU, YMeHUs
PYKOBOOCTBOBATbLCA WMU B  MO3HaBaTeJIbHOW, KOMMYHUKaTUBHOW WU
couManbHOWM  MpakKTUKe, TOTOBHOCTM K y4YaCTUlO B MpakKTU4ecKomn
NeATeNIbHOCTN 3KOJIOMrMYECKON HarnpaBIEHHOCTM;

LEHHOCTU HAYYHOr 0 [103HAHUA:

ChOPMNPOBAHHOCTb MUPOBO33PEHMUSA, COOTBETCTBYIOLLEr0 COBPEMEHHOMY
YPOBHIO pPa3BUTUSA HaykKm un o6uwecTBEeHHOW MPaKTUKKW, OCHOBAHHOIMO Ha
avanore KyfabTyp, CnocobCTBylOWEro OCO3HaHMIO CBOero MecTa B
NONINKYNbTYPHOM MUPE;

COBEpPLUEHCTBOBaHME A3bIKOBOM N YNTATENIbCKOW KYNbTYypbl Kak CpencTBa
B3aMMOLeNCTBNA MeXAy N0AbMU U MO3HAaHNA MUPA;

MOHUMaHMe cneunPukmn Ononormnm Kak Hayku, OCO3HaHue eé poau B
dhopMMpPoOBaAHNM pPaLMOHANIbHOIO HAYYHOr0 MbILWJIEHUS, CO30aHNN LENOCTHOro
npencraBneHmns ob oKpy>xawLemMm Mupe Kak o eANHCTBE NPUPOAbl, YenoBeKa U
obuwecTBa, B MO3HAHUN MNPUPOLAHLIX 3aKOHOMEPHOCTEN N pelleHnn npobnem
COXpaHeHns NpUpPoaHOro paBHOBECUS;

ybex 4EHHOCTb B 3HA4YMMOCTN Bronornm gna CoOBpeMEHHON LUBUIN3ALUN:
obecrneyeHns HOBOro YPOBHSA pPasBUTUSA MeAULNHbI, CO34aHNA NEePCNEeKTUBHbIX
bnoTexHonornm, CrnocobHbIXx pewaTb pecypcHble npobnembl pa3BUTUSA
yesioBe4yecTBa, Moucka nytenm BbIxoga W3 rnobanbHbIX 3KONOrUYECKUX
npobnem un obecneyeHmsa nepexona K  YCTOMNYMBOMY  pPasBUTUIO,
PaUMNOHA/IbHOMY WCMNOJIb30BaHUIO MPUPOAHbIX PEecypcoB U (HOPMUPOBAHULO
HOBbIX CTAHOAPTOB XXU3HWU;

3aMHTEPEeCOBAHHOCTb B MoJlydeHUn O6nOoNornyeckKnx 3HaHUW B Lensax
noBbileHNs obuwen KynbTypbl, €CTEeCTBEHHO-HAay4YHOW TIPaMOTHOCTU KakK
COCTaBHOM 4acTun dYyHKLMNOHAIbHON rPAaMOTHOCTM obyyvawowmxcs,
dhopMupyemonm npu nsyyveHmnm brnonoruu;



MOHUMaHME  CYWHOCTW  MEeTOAOB  MNO3HaHWUA,  WUCMNOJIb3yEMbIX B
€CTEeCTBEHHbIX HayKaX, CMNOCOBHOCTb MCMOb30BaTb MOJiyYaeMble 3HaHUS O
aHanm3a n 06bACHEHNA ABNEHUA OKPY>XKAKOLWEro MMpa U NPONCXOAALLNX B HEM
N3MEeHEeHUn, yMeHune genatb 060CHOBaAHHbLIE 3aK/II0YEHUS Ha OCHOBE Hay4HbIX
haKTOB 1 MMELWNXCA OaHHbIX C LeNblo NoyYeHNS OCTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CaAMOCTOSATENIbLHO NCMOJIb30BaTh Bonornyeckme 3HaHUA ons
peleHnsa Nnpobnem B peasbHbIX XN3HEHHbIX CUTyauUWNsX;

OCO3HaHWEe LEHHOCTU HAay4YHOW AesATeNIbHOCTN, FOTOBHOCTb OCYLLECTBAATb
MPOEKTHYID W WCCNenoBaTEeNbCKYD OEeATeNbHOCTb WHAUBUMAYAJIbHO W B
rpynne;

FOTOBHOCTb W  CNOCOBHOCTbL K  HernpepbiBHOMY obpa3oBaHUIO U
camoobpa3oBaHNIO, K aKTUBHOMY MOJIYYEHUIO HOBbIX 3HaHWK Mo 6uonorun B
COOTBETCTBUN C XXU3HEHHbIMN NOTpebHOCTAMMN.

B npouecce OOCTMXEHUSS  JNIMYHOCTHbIX pPe3y/lbTaTOB  OCBOEHMS
obyvyarowmmmnca nporpaMmmbl nNo 6Guonormm Ha ypoBHe cpegHero obuiero
obpasoBaHusa y  obyvalWwmMxcAa  COBepLUEHCTBYeTCA  3MOLMUOHAJIbHbIN
WHTENNEeKT, Npeanosiaraowmn copMmMpoBaHHOCTb:

CaMOCO3HaHuA, BKJ1IOYAIOLLLEr O CNocobHOCTb NOHMMaTb CBOEé
OMOUMOHANbHOE COCTOSHME, BUOETb HamnpaBieHUa pa3BUTUA CODBCTBEHHOWN
3MOLMOHaNbHON Cchepbl, bbITb YBEPEHHLIM B cebe;

CaMOpEeryampoBaHuns, BKJOYaOWEro CaMOKOHTPOJIb, YMeHNne nNpuHnMMaTb
OTBETCTBEHHOCTb 3a CBOE noBegeHue, cnocobHOCTb ajanTupoBaTbCA K
OMOUVOHANbHbIM UN3MEHEHUSM W MNposABNAATbL TUOKOCTb, ObiTb OTKPbITbIM
HOBOMY;

BHYTPEHHEN MOTUBALIMW, BKJOYAOLWEN CTPEMJIEHNE K OOCTUXXEHNIO Lenn
n ycnexy, onTUMWU3M, NHULWNATUBHOCTb, YMEHME AOeNCTBOBaTb, UCXOoOA M3
CBOMX BO3MOXXHOCTEWN;

3MNaTUM, BKJAOYawWen CcnocobHOCTb MNOHMMaTb  3MOLMOHAIbHOE
COCTOSHME APYruX, YHYUTbiBaTb €ro npu OCYLECTBAEHUN KOMMYHUKaLUN,
CNOCOBHOCTb K CO4YBCTBUIO U CONEPEKNBAHUIO;

couMasnbHbIX  HaBbIKOB, BKJIlOYaOWMX CNoCobHOCTb  BbICTpamBaTb
OTHOLWIEHNA C ApyrMMm aogbmun, 3aboTUTbCA, MPOABAATbL WUHTEpec u
pa3pewaTb KOHPINKThI.

MeTanpeaomeTHble  pe3ynbTaTbl  OCBOEHUA  y4ebHOro  npeameTa
«bnonornsa» BKJ/OYAOT: 3HadYMMble AN (GOPMUPOBAHUA MUPOBO33PEHMUSA
obyvyamowmxca MexagucuunanHapHbole (MexnpeaMeTHble) obuleHay4YHble
MOHATUSA, OTpaXkalowme UesIoCTHOCTb HAayYHON KapTWUHbI MUpa U creunduky
MeTOOO0B TMMO3HAaHMSA, WCMOJSIb3YEMbIX B eCTeCTBEHHbIX HayKaX (BeliecTso,
JHeprusa, saBNeHne, Npouecc, CucTeMa, HayvHbin hakT, MPUHLMM, runoTesa,
3aKOHOMEPHOCTb, 3aKOH, Teopus, UccnenosaHue, HabnwaeHne, nimepeHue,
3KCNEepUMEHT n APYyrux), YHUBepCaJibHble y4yebHble nencTeuns
(Nno3HaBaTeNbHble, KOMMYHWKaTWUBHbIE, perynsaTuBHble), obecnevyumBawoLime
dhopMunpoBaHmne PyHKLMOHANIbLHON FPaMOTHOCTU N COLUMANIbHOW KOMMNEeTeHUun
obyyatowmxcs, cnocobHoCTb 0bOyYalLWMXCa UCMNOJIb30BaTb OCBOEHHbIE
MEeXANCUMMNINHAPHbLIE, MWPOBO33PEHYECKME 3HAHUA W  YHUBEpPCaJibHble
y4yebHble 4eNCTBUSA B NO3HaBATE/IbHON N COLMANbLHON NpaKTUKe.

MeTanpeaMeTHble pe3ysibTaTbl OCBOEHUA MNporpamMMbl cpefHero obuiero
obpa3oBaHNS OO/HKHbI OTpa)KaTb:

OBnageHmne yHunBsepcasabHbIMU y4€OHbIMN NO3HaBATE/IbHLIMU OENCTBUAMMU:

0a30Bbi1€ JIOrN4YeCKNe AEVICTBUA!

CaMOCTOATENbHO (OopMyMpoBaTb W  akKTyaam3mpoBaTb npobnemy,
paccMaTpuBaTb €€ BCECTOPOHHE;



NCMONb30BaTb MPU OCBOEHUM 3HAHUW MPUEMbI JIOTMYECKOro MblLLIEHUS
(aHanu3a, cuHTe3a, CpaBHeHUs, Knaccudukaumm, obobuieHnsa), packpbiBaTb
CMbIC/T BMONOrnMYecKnXx MOHATUIA (BbIAENATb WX XapaKTepHble MpU3HaKy,
yCTaHaB/IMBaTb CBA3U C APYTMMU MOHATUAMMN);

onpenenaTb LeNn OesTeNbHOCTW, 3aaBas NapaMeTpbl U KPUTEpUU UX
OOCTUXKEHNSA, COOTHOCUTb pe3yNbTaTbl AEeATEeNIbHOCTUM C MNOCTaB/EHHbIMN
Lensmu;

NCronb3oBaTb OMoNorn4yeckne mnOHATUA ONA 0O0bSACHEHUS (HAKTOB WU
ABJIEHNI XKUBOWN NPUPOAbI;

CTPOUTb JIOFNYEeCKMe paccyxaeHus (MHOYKTUBHble, AeOyKTUBHbIe, MO
aHasorun), BbiIBNAATb 3aKOHOMEPHOCTU N NPOTUBOPEYNS B pacCMaTpuBaeMbIX
ABJIEHNAX, POPMYNMPOBATL BbIBOAbI U 3aKIOYEHNS;

NMPUMEHATbL  CXEMHO-MOAEeNbHble  CcpeacTtBa ANs  nNpeacTaBieHUs
CYLLEeCTBEHHbIX CBA3EN N OTHOLLUEHU B n3yYyaeMblix Buonornyeckmx obbekTax,
a TakKXXe TnMpOTMBOPEYUA pPa3HOro pona, BbISBAEHHbIX B  Pa3/INYHbIX
NH(POPMALIMOHHbIX NCTOYHUKAX;

pa3pabaTbiBaTb NJaH pelwweHns npobnembl C y4E€TOM aHaIM3a UMEKLLNXCS
MaTepuasibHbIX 1 HEMaTepunasibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B OEATEeNbHOCTb, OUEHMBaTb COOTBETCTBUE
pe3ynbTaTOB LEsIsIM, OLLeHUBaTb PUCKN NOCNEACTBUN OeATENIbHOCTY;

KOOPAWHMPOBATL W BbIMOAHATL paboTy B yC/NOBUSAX peasibHOoro,
BUPTYyasIbHOro U KOMBMHNPOBAHHOIO B3aUMOOENCTBUS;

pa3BMUBaTb KPeaTUBHOE MbILLIEHME MPU PELUEHUN XXN3HEHHbIX Npobnem;

0a30Bble UCCIELOBATE/bLCKUE [AEUCTBUA:

BNageTb  HaBblkaMun  y4yebHO-mccnenoBaTeNbCKOM N MPOEKTHOM
neATeNbHOCTN, HaBblkaMu pa3pelleHnsa npobnem, obnagaTb CNOCOOHOCTLIO K
FOTOBHOCTbIO K CAMOCTOSAITENIbHOMY MOUCKY METOL0B pPelleHnsa NPakTUYecKux
3a4a4, NPMMEHEHMNIO Pa3/INYHbIX METOL0B NO3HAHWUS;

NCMONb30BaTb pPa3J/iMyHble BUAbl OEATENbHOCTU MO MOJIYYEHUID HOBOIO
3HaHWS, ero mHTepnpeTauunn, npeobpas3oBaHMIO U MPUMEHEHUID B Y4ebHbIX
CUTYyaumax, B TOM 4YUCsIe MPU Co3aaHun y4ebHbIX U CouManbHbIX MPOEKTOB;

bopMupoBaTb  Hay4HbI®  TUN MbILLIEHWUS, BNageTb  Hay4yHOW
TEPMUHOJIOTMEN, KTIOYEBLIMU MOHATUAMU N METOLAMMU;

CTaBUTb M ¢opMynmpoBaTb cobCTBEHHble 3afayn B obpa3oBaTesibHOM
NEATENbHOCTUN N XXN3HEHHbIX CUTYaLUSAX;

BbISABNSATb MPUYMHHO-CNEACTBEHHbLIE CBA3W M aKTyalM3MpoBaTb 3ajavy,
BblABUraTb rMNoTe3y eé peleHuns, HaxoAnTb apryMeHTbl A1 AO0Ka3aTesIbCTBa
CBOUX YTBEP)XXAEHUW, 3a4aBaTb NapaMeTPbl U KPUTEPUN PELLEHUS;

aHaM3npoBaTb MOJIlyYEHHblIE B XOA4E€ peleHusa 3ajayvn pe3ynbTaThl,
KPUTUYECKN OUEHUBaTb MX OOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHME B
HOBbIX YCJIOBUSIX;

haBaTb OLEHKY HOBbIM CUTYyauMWsAM, OUEHMBaTb MNPUOBPETEHHbLIN ONbIT;
OCYWeCTBNATb LefieHanpaB/iieHHbI MOUCK NnepeHoca cpeacTB u crocobos
[EeNCcTBNA B NpohecCMoHanbHy0 cpeay;

yMeTb MepeHOCUTb 3HaHNA B NO3HaBaTE/IbLHYIO N NPaKTUYecKyto obnacTtum
XKN3HenesaTenbHoCTu;

YyMeTb WHTEerpuMpoBaTb 3HaHUS W3 pa3HblX MpeagMeTHbIX obnacTten;
BblABUraTb HOBble unaewn, npegnaraTb OpUrMHasbHblE NOAXOAbl U PEeLUeHus,
CTaBUTb Npobnembl U 3afayn, oNycKaowme alibTEPHATUBHbIE PELLEHUS;

pabora ¢ nHopmMaLnen:

OPUEHTUPOBATLCA B Pas3/INYHbIX WUCTOYHMKAX UHPOpMauunm (TekcTe
yyebHoro nocobus, HayyHo-nonynspHom nuTepaType, 6Guonormnyeckmx



C/I0BapsAX W CrnpaBoOYHMKAX, KOMMbIOTEpHbIX 6a3ax AaHHbIX, B WHTepHeTe),
aHanM3MpoBaTb WHGOPMALMIO Pa3/IMYHbIX BMAOB U (OpM MnpeacTaBsieHUs,
KPUTUYECKN OLeHNBaTb €€ JOCTOBEPHOCTb U HEMPOTUBOPEYNBOCTD;

hopmynmpoBaTb 3anpocCbl U MPUMEHATb Pa3/INYHble MEeTOAbl NPU MOUCKE
n otbope Omonorm4yeckom uHpopMauun, Heobxogumonm p[AA BbIMNOJHEHUS
y4yeOHbIX 3a4avy;

npuobpeTaTb OMNbIT UCMNOJIb30BaHUA MH(OPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOJIOMMN, COBEPLIEHCTBOBATb KyJIbTYpy aKTUBHOrMO MCMNOJIb30BaHUA
Pa3/INYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATENbHO BbIOMpPaTb oONTUMasbHYO ¢GopMy npeacTaBieHUs
brnonornyeckon wuHGopMaumm (cxembl, rpadpukn, [uarpammbl, Tabnuusbl,
PUCYHKN 1 ApYroe);

NCNosb30BaTb HAY4YHbIN $A3bIK B KayecTBe cpenctea npu pabote ¢
bnonorm4yeckon wuHgopmMaunen: NPUMEHATb XUMUYECKUe, dusndeckme wn
MaTeMaTunyeckme 3HaKWK n CUMBOJbI, hopmynbl, abbpesunaTypy,
HOMEHKaTypy, WCNoab30BaTb N MNpeobpa3oBbiBaTb 3HAKOBO-CMMBOJINYECKME
CpeacTBa Harnsa4HoCTw;

BMafleTb  HaBblkaMX  pacno3HaBaHMA M 3aWnUTbl  MHGMOpMaLun,
NHPOpPMaLMOHHON 6€30NacHOCTU INYHOCTM.

OBnageHmne yHnBepcasbHbIMU KOMMYHUKATUBHbIMU OENCTBUSAMN:

obLyeHne:

OCYLLEeCTB/IATb KOMMYHMKaALMM BO BCex cdepax XU3HWU, aKTUBHO
y4yacTBOBaTb B Auajiore Mam AWCKYCCUW MO cywecTBy ob6CyXaaemonm TeMbl
(yMeHne 3apaBaTb BOMPOCHI, BblCKa3blBaTb CYyXAEHUA OTHOCUTEsIbHO
BbIMOJIHEHNS npennaraemMon 3a4aun, Y4UTbIBATb NHTEepecCHI n
COrn1aCcoBaHHOCTb MO3NLMN APYTrMX Y4aCTHMKOB Ananora Uanm UCKyCccun);

pacno3HaBaTb HeBepbasbHble cpeAcTBa OOWEHUS, MOHUMATb 3HAYeHue
couMasbHbIX 3HAKOB, NPEANOCHISIOK BO3HUKHOBEHUNA KOHMPNKTHBLIX CUTYaL NN,
YMEeTb CMAr4yaTb KOH(IMKTbI 1 BECTU NEPErOBOpPbLI;

BNafeTb pas/indHbIMM  cnocobamm  obweHns ©n  B3aMMOLENCTBUA,
MOHUMATb HaAMepPeHUsa OPYyrux naen, NPoSBASATb YBaXKMTeslbHOE OTHOLLIEeHne
K cobeceHUKY N B KOPPEKTHOW hopme hopMyIMpoBaTb CBOU BO3PAXKEHUS,

pa3BEPHYTO W NIOFMYHO M3N1araTb CBOK TOYKY 3peHUs C MCNOJIb30BaHNEM
A3bIKOBbIX CPEACTB;

COBMECTHAas A4eATE/NbHOCTb!

MOHUMAaTb n NCMoJsIb30BaTb npenmmMmyuiecTsa KOMaHOHOMN n
nHOMBMAyanbHom paboTbl Npu peweHnn OBuonormvyeckonm npobnemsbi,
060CHOBbIBaTb HeobxoaMMOCTb NPUMeHeHNs rPYMNMNOBbIX dopm
B3aMMOOENCTBUA NpU pelleHnn y4ebHonm 3aaa4u;

BblOMpaTb TEMAaTUKY U MEeTOAbl COBMECTHbIX OENCTBUN C YY4ETOM 0OLMX
WHTEPECOB 1N BO3MOXXHOCTEN KaXKAoro 4JieHa KONJeKTUBa;

NPUHMUMATbL LEeNn COBMECTHOW [esATesIbHOCTW, OpraHm3oBbIBaTb W
KOOPONHUPOBATb OENCTBUA NO €€ OOCTMIXKEHUIO: COCTaBNATb NMJjaH AENCTBUR,
pacnpenenatb poan C y4ETOM MHEHUN yHaCTHUKOB, 06CyXaaTb pe3ysbTaThbl
coBMecTHomM paboThbl;

OLUEHMBaTb KAa4yeCTBO CBOEro BKJada W Ka)XAoro yy4acTHMKa KOMaHAbl B
obwmin pesynbTaT No pa3paboTaHHLIM KPUTEPUAM;

npepnaratb HOBble MPOEKTbl, OUEeHMBAaTb MAen C MO3NLUN HOBU3HBI,
OPUrMHaNIbHOCTN, MPAKTUYECKON 3HA4YNUMOCTN;

OCYLLECTBNIATb MO3MTUBHOE CTpaTermyeckoe noBedeHMe B pPa3sIMYHbIX
CUTyauusx, NposBAATb TBOPYECTBO N BoobparkeHue, 6bITb MHULNATUBHBIM.

OBnageHmne yHuBepcasbHbIMU PerynsaTUBHbIMU ENCTBUSAMN:



1) camoopraHmnsauuns:

ncnonb3oBaTb OMonorm4yeckme 3HaHMA ON1a BbiBAeHUA npobnem u umx
peLlleHns B XXU3HEHHbIX N y4ebHbIX CUTyaunsx;

BblOMpaTb Ha OCHOBe OWMONOrMYEeCKMX 3HAHUN LeNeBble N CMbIC/I0BbIE
YCTAQHOBKM B CBOMX MAENCTBUAX W MOCTYMKax MO OTHOLIEHUIO K >XNBOWN
npupone, CBOEMY 3[10POBbIO N 340POBbI OKPY>XKAOLWNX;

CaMOCTOATE/IbHO  OCYLWeCTBNATb  MO3HaBaTesIbHYl0  0eATesIbHOCTb,
BbIABNATbL Mpobnembl, CTaBUTb U (HOPMYyIMpoBaTb COOBCTBEHHbLIE 3adayn B
obpasoBaTesibHOM AeATEeNIbHOCTU U XXU3HEHHbIX CUTYauunaXx;

CaMOCTOATENbHO COCTaBAATb MJlaH peweHnsa npobnembl C  YYETOM
NMEIOLLIMXCHA pecypCcoB, COBCTBEHHbIX BO3MOXHOCTEN M NPeanoyYTeHN; AaBaTb
OLLeHKY HOBbIM CUTYaLUNSM;

paclwmpaTb  paMKM  y4ebHOro npeaMeTa Ha  OCHOBE  JINYHbIX
npennoYTeHun; genatb OCO3HaHHbIM BblIBOp, aprymeHTUpoBaTb ero, bpaTb
OTBETCTBEHHOCTb 3a pelleHune;

oUEeHMBaTb NPNOBPETEHHBIN OMNbIT;

cnocobcTBOBaTb (POPMUPOBAHUIO U MPOSABJIEHUIO LUMPOKON 3pyanunn B
pa3HbiX 06/1aCTAX 3HAHWUW, MOCTOSHHO MNOBbIWATL CBOW oObOpa3oBaTesbHbLIN U
KY/IbTYPHbIN YPOBEHb;

2) CAMOKOHTpPOJ1b:

haBaTb  OLEHKY HOBbIM CUTyauussM, BHOCUTb KOPPEKTMBbI B
0eATesIbHOCTb, OLEeHNUBAaTb COOTBETCTBUE Pe3y/IbTaTOB LeNaMm;

B/flafeTb HaBblkaMW MO3HaBaTe/NIbHOW pediekKCnnm KakK O0CO3HaHuS
coBepllaeMbIX AEeNCTBUA N MbIC/INTENbHbLIX MPOLECCOB, WX pe3ynbTaToB U
OCHOBAHWI, WCMONb30BaTb MPUEMBLI pedieKCMn A9 OUEHKU CUTyauum,
BbiOOpa BEPHOro peLleHuns;

OUeHMBaTb PUCKN N CBOEBPEMEHHO TMMPUHUMATb peweHns no wux
CHVW)XEHWU; MNpUHMMaTb MOTMBbI W apryMeHTbl ApPYyrux npu aHaamse
pe3ysibTaTOB OeATesIbHOCTMU;

3) NpuHATKA cebsa n Apyrnx npuHMMaTb cebs, NoHUMas CBON HeAOoCTaTKU
N OOCTOUHCTBA;

NMPUHUMATb MOTUBbI U APrymMeHTbl APYrux Mpu aHaam3e pe3ynbTaToB
neaTenbHoOCTH;

npu3HaBaTb CBOE MpaBoO M NpPaBo APYrnx Ha owwunbKy;

pa3BMBaTb CNOCOOGHOCTb MOHMMATb MUP C NO3ULUN OPYrOro YenoBeKa.

MpepMeTHble pe3ynbTaTbl 0cBOeHUA npopamMmbl COO no 6uonorum
Ha 6a30BOM ypoBHe BKJO4YAKOT cheuudunyeckme pna ydebHoro npepmera
«buonornsa» Hay4YHble 3HaHUSA, YMEeHUs U Cnocobbl AENCTBUIA MO OCBOEHMIO,
WHTepnpeTaumm wn npeobpa3oBaHUIO 3HaHWNA, BUAbl OEATENbHOCTU Mo
MOJly4YEeHUIO HOBOrO 3HAHUS U MPUMEHEHWUIO 3HAHUW B PA3J/INYHbIX Y4eOHbIX
CUTyauunsxX, a TakKXXe B peajibHbiX >XWU3HEHHbIX CUTyauusx, CBA3aHHbIX C
bnonorven. B nporpammMe npeaMeTHble pe3ysbTaTbl MNpeacTaBsieHHbl MO
rogam oby4deHus.

NMpepMmeTHble pe3ynbTaTbl OCBOeHMA y4yebHoro npepmera
«buonorua» B 11 Knacce O0JI>XKHbl OTpa>kaThb:

CPOPMMPOBAHHOCTb 3HaHUW O MecTe u poanm 6buonormm B cucTeme
HAay4YHOro 3HaHWSA €eCTEeCTBEHHbIX HayK, B (OPMUPOBAHUMN COBPEMEHHOWN
€CTeCTBEHHO-HAaY4YHOWN KapTWHblI MUpPa U HAay4YHOro MUPOBO33pPEHUS, O BKIaLe
POCCUNCKUX W 3apybexHbiX Y4éHbiXx- 6unonoros B passuTue OBmonorun,
hYHKLMOHaIbHOW rPaMOTHOCTM YeNOBeKa AN peLleHNs XXN3HEHHbIX 3a4ay;

yMeHMe pacKpbiBaTb coaep)xaHue Bnonorn4eckux TepMUHOB N NMOHATUN:
XXN3Hb, KJieTKa, opraHu3sMm, Mmetabonusm (obmMeH BewecTB W npesBpalieHue



JHeprun), romeocTtas (camoperynsuuvs), ypOBHeBas OpraHmM3auunsa >KUBbIX
cucTem, CcamMoBOCMNpoun3BeneHue (penpoaoykumns), HacnencTBEeHHOCTb,
N3MEH4YMBOCTb, POCT M pPa3BUTUE;

yMeHne wusnaratb buonornyecknme Teopunm (KNeTo4Has, XPOMOCOMHas,
MyTaUMOHHasA, LEeHTpasbHas AormMa MoseKkynspHon 6buonorum), 3akoHbl (I.
MeHpens, T. MopraHa, H./. BaBnnoBa) n y4eHusa (0 LeHTpax MHOroobpasuns u
MPONCXOXXOEHUSA KYJbTYpHbIX pacTteHun H.WN. Baswunosa), onpenenstb
rpaHuLbl X MPUMEHUMOCTU K XXNBbIM CUCTEMAM;

yMeHne BJflafeTb MeTogaMW HayyHOro no3HaHua B bBunonoruu:
HabngeHne n onncaHme XnBbIX CUCTEM, NPOLLECCOB N SABJIEHNIN, OpraHn3aums
n nposeneHne 6KONOrNYECKOr0 3SKCMEPUMEHTA, BbIABMXKEHME TUMNOTE3bI,
BbISIBJIEHME 3aBUCUMOCTU MeXAy WUccnenyembiMu BenndYmHamMu, obbAaCHeHue
MOJly4YeHHbIX pe3y/ibTaToB, WCMNOJIb30BAaHHbIX Hay4HbIX MOHATUN, TEOPUA W
3aKOHOB, YMeHMe AesniaTb BbiBOAbl HA OCHOBAHWW MOJy4YeHHbIX pe3y/ibTaToB;

yMeHMe BblAeNATb CyueCTBEHHbIE MPU3HAKN BUPYCOB, KJI€TOK NMPOoKapunoT
N 3YKAPWOT, OOHOKNETOYHbIX U MHOMOKJ/IETOYHbIX OPraHM3MOB, 0COBEHHOCTK
npoueccoB: o6bmMeHa BewecTB W MNpPeBpPaLLEHNA 3SHEPrMnm B KIETKe,
oTOCMHTE3a, NNacTUYEeCKOro W 3HepreTmyeckoro obmeHa, XeMOoCUHTesa,
MWTO3a, MeNno3a, OrMJIOAOTBOPEHNSA, PA3MHOXEHUSA, WHAMBUAYAJIbHOIMO
pa3BUTUA OpraHmn3ma (oOHToreHes);

yMeHue NPUMEHSATb NoNy4YeHHble 3HaHMUA ans obbACHeHUs
bnonorm4yeckmx mnpoueccoB W SABJAEHWUA, [NS NPUHATUA MNPaKTUYECKUX
peleHnn B MOBCEOHEBHOW >XM3HM C uUenblo obecnevyeHna 6e3onacHOCTU
CBOEro 340pOBbSA W 300POBbSA OKpyXawwmx nwogen, cobniogeHns HOPM
rpaMoOTHOro MNOBeAEHUA B OKpyXalowen npupoaHonm cpene, MNoHMMaHue
HeobXoAMMOCTN WCMNONIb30BaHNA AOOCTMXKEHUI COBPEMEeHHOW Ounonorum u
bnoTexHoNornm oNnsa paumoHaabHOro NPpMpPoaonob30BaHNS;

yMeHMe pelwaTb 3J/IeMeHTapHble reHeTu4Yeckme 3adavyn Ha MOHO- WU
anrnbpnaHoe CKpewmBaHue, cuensieHHoe HaclenoBaHMe, COCTaBAATb CXEMbI
MOHOIMMBPUAHOIro CKpewmnBaHna oasa npefckasaHna HacnenoBaHMsa NPU3HaAKOB
y OpraHnu3Mos;

yMEHME BbIMOJIHATb slabopaTopHble U NpakTuyeckme paboTbl, cobnogaTb
npaswuia npu pabote ¢ y4ebHbIM 1 nabopaTopHbIM 060pyAOBaAHNEM;

YMEHMNE KPUTUYECKM OLEeHUBaTb W WUHTeprnpeTnpoBaTb WHGPOPMaLUIO
brnonorm4yeckoro coaep)xaHus, BKJOYAOLWY MNCeBAOHAYyYHble 3HaHUSA U3
pas/INY4HbIX WUCTOYHUKOB (CpeAcTBa MACCOBOM  UHGpoOpMauunm, Hay4dHo-
nonynspHble MaTepuarsbl), 3TU4ECKME aCNeKTbl COBPEMEHHbLIX UCC/Iea0BaHUN B
brnonorun, meanunHe, BuoTexHonorum;

yMeHMe co3faBaTb COBCTBEHHblE MUCbMEHHbIE U YCTHble CoobLeHuns,
o6obuwas 6uonormyeckyro WUHPOPMALNIO N3  HECKOSIbKUX WUCTOYHMKOB,
rPaMoOTHO NCMOJIb30BaTb NOHATUMHbLIN annapaT buonorun.

NMpepoMeTHble pe3ynbTaTbl OCBOEHUMA  y4eOHoro npepgmMmera
«buonorua» B 12 Knacce O0J1>XXHbl OTpa>kaThb:

COOPMMPOBAHHOCTb 3HaHUN O MecTe U ponnm 6buosormm B cCuUCcTeMe
Hay4YHOro 3HaHMUA eCTeCTBEeHHbIX HayK, B (OPMUPOBAHUMN COBPEMEHHOW
€CTEeCTBEHHO-HAY4YHOWN KapTMHbI MMpa U HAay4YHOroO MUPOBO33PEHUSA, O BKIALE
POCCUNCKNX U 3apybexHbiX Yy4éHblX - 6uonoroB B pa3sBuTue OBuonoruw,
PYHKLMOHANbHOW rPAaMOTHOCTM YenoBeKa A1 peLlleHUs XXN3HEHHbIX 3a4ay;

yMEeHMe packpbiBaTb coaep)xaHne Bnonorm4eckmux TeEPMUHOB N NMOHATUN:
BMUA, Monynaumsa, reHodoHa, 3BoAlOUUS, ABMXKYyWME Cunibl  (pakTopbl)
3BOJIOLNMN, npncrnocobseHHoCTb OpraHn3MmoB, BuagoobpasoBaHue,
JKoslornyeckme  akTopbl, 3dKOCUCTEMA, NPOAYLEHTbl,  KOHCYMEHTHI,



peayueHTbl, Lennm nNuUTaHusA, 3Kolormyeckas nmpamupga, 6buoreoueHos,
brnocodepa;

yMeHne u3naraTb OBuonormyecknme Teopunm (3BONOUMOHHAA Teopusa Y.
HapBMHa, CUHTETUYeCKasa Teopusa 3SBOOLUM), 3aKOHbl M 3aKOHOMEPHOCTWU
(3apopbiweBoro cxonctea K.M. bapa, YepenosaHusa rnaBHbIX HanpassieHUN U
nyten ssosoummn A.H. CeBepuoBa, y4eHus o bmnocgepe B.N. BepHanckoro),
onpenensaTb rpaHULbl X MPUMEHMMOCTU K XXUBbIM CUCTEMAM;

yMeHne BJlafeTb MeToAaMW HayyYHOro no3HaHua B  Buonoruu:
HabnogeHne n onncaHme XXnBbIX CACTEM, MPOLLECCOB N SBJEHWI, OpraHn3auns
n nposefeHne 6KONOMrNYECKOr0 3SKCMEePUMEHTA, BbIABMXKEHME TUMNoTEe3bI,
BbISIBJIEHME 3aBUCUMOCTU MEeXAY WUCCNefyeMbIMU BenndYmHamMu, obbaCHeHue
NOJNIYYEHHbIX PEe3ysbTaToOB, MCMNOJIb30BAHHbLIX HAY4HbIX MOHATUNA, TEOpUn W
3aKOHOB, YMeHMe fenaTb BbiBOAbl HA OCHOBAHWW MOJyYEeHHbIX pe3y/ibTaToB;

YyMEHME BblAeNAaTb CYLIECTBEHHbIE MPU3HAKW CTPOeHus Bmnmonormyvyeckux
06bekTOB: BMAOB, MOMyNAUMA, MPOOYLEHTOB, KOHCYMEHTOB, pPeAyLEHTOB,
brnoreoueHo30B M 3KOCUCTEM, OCOBEHHOCTM MpPOLECCOB: HacnefCTBEHHOW
N3MEHYMBOCTH, €CTeCTBEHHOro oTbopa, BnaoobpasoBaHus,
NPUCcrnocobNeHHOCTN OpraHU3MoOB, AENCTBUSA IKONOrMYeCKMX ¢(pakTopoB Ha
OpraHmM3Mbl, MepeHocCa BewecTB W TMOTOKA 3Heprum B 3KOCUCTEMAX,
AHTPOMOreHHbIX M3MEHEHUNI B 3KOCUCTEMaX CBOEN MEeCTHOCTW, KPpyroBopoTa
BeLecTB 1 bBuoreoxmmMmnyeckmnx LMKIoB B buocoepe;

yMeHune NPUMEHSATDb NONy4YeHHble 3HaHMA ans obbACHeHUs
bnonorm4yecknx mnpoueccoB W SABAEHWUA, AN NPUHATUA MNPAKTUYECKUX
peweHnn B MNOBCEOAHEBHOM XXM3HW C uenbl obecneyvyeHus 6e3onacHOCTU
CBOEro 340pOBbSA W 300POBbSA OKpyXalowmx nwaen, cobniogeHns HOpM
rpaMoOTHOro MNOBeAEeHNA B OKpyXXalowen npupoaHonm cpene, MNOHMMaHue
HeobXoAMMOCTN WNCMOJSIb30BaHUSA LOCTUXKEHUA COBPEMEeHHOoM buonorun ans
paLMOHaIbHOrO NPUPOLOMOJSIb30BaHNS;

YyMEHMEe pewaTb 3JIeMeHTapHble Ounonormyeckme 3agayn, COCTaBAATb
CXeMbl MepeHoCa BELLECTB M SIHEPTMN B SIKOCUCTEMAX (Lenn NnuTaHuns);

yMeHMe BbINMOJIHATL slabopaTopHble U nNpakTuyeckme paboTol, cobnonaTb
npaswuia npun paboTe ¢ y4ebHbIM 1 NnabopaTopHbIM 06OpyLOBaHUEM;

YyMEHNEe KPUTUYECKN OLUEHMBATb W WHTEpPNnpeTupoBaTb WHGOPMaUWIo
brnonorm4yeckoro copep)xaHus, BKJ/OYAOLWYK MNCeBAOHAYy4YHble 3HaHUSA U3
Pa3/INYHbIX WUCTOYHUKOB (CpeaAcTBa MacCCOBOM  MHGoOpMauunm, Hay4dHo-
nonynspHble MaTepuanbl), paccMaTpuBaTb rnobanbHble 3KOJOrnyeckue
npobnembl COBPEMEHHOCTW, (OPMUPOBATb MO OTHOWEHUI K  HUM
COBCTBEHHYO NO3ULNIO;

yMeHne co3faBaTb COBCTBEHHbIE MUCbMEHHbIE N YCTHble COoOobLEeHNS,
o6obuwas 6uonormyeckyro WUHPOPMALNIO N3  HECKOSIbKUX WUCTOYHMKOB,
rPaMoOTHO NCMOJIb30BaTb NOHATUMHbLIN annapaT buonorun.



TemaTtnueckoe rjiaHMpOBaHUe
1o yueOGHOMY TipeameTy «buosiorus»
st 11 knacca

Ne
n/n

HaumenoBanue paszgenos
(B COOTBETCTBUHU C TEMATHUYECKHUM
TJIAHOM)

KoJs1-Bo uacoB

Ha W3 Hux Ha
V3y4yeHHe | pervoHasbHbIN
pasgena KOMITOHEHT/
(Tembr) ¢uHaHCOBast
rpPaMOTHOCTB/
nipodopreHTaLust

OreKTpoHHBIE yueOHO-
MeTo/iuueCcKre
Marepuaibl

KOHTpOHbeIe U [JWaIrHOCTHYeCKHe MepOoIpUiaTHUa

Koutposib
HbIe
paboThl

IIpakTryeck
ve
paboThI

Jlaboparop
Hble paboThI

OKCKYyPp
cuu

buonorus Kak Hayka.
Meto/jbl HAy4YHOr0 NIO3HAHMS.

Tema 1. bronorus Kak
HayKa.

5) 1

https://
myschool.edu.ru/

Kinerka Kak
OHo/sToruyeckKas CucTeMa.

Tema 2. JKuiBble CUCTEMBEI
Y UX OpraHu3aLusl.

Tema 3. XumuuecKum
COCTaB U CTPOEHHE KIIETKH.

Tema 4.
JKuy3HeesiTe/IbHOCTh KJ/IETKU.

Tema 5. PasamMHOXeHUe U
WH/UBU/ya/lbHOe pa3BUTHE
OpraHu3MOB.

35 5

https://
myschool.edu.ru/

OpranmnsM Kak 0Hosioruueckast
cucrema.
Tema 6.
HacnepctBeHHOCTE M
W3MEHUYHMBOCTb OPraHU3MOB.

15 2

https://
myschool.edu.ru/

Cucrema 1 MHOrooopa3sue
OpPraHny4ecKoro Mupa.
Tema 7. Cenekuus
opranu3MoB. OCHOBBI
OMOTEXHOJIOTHH.

11 2

https://
myschool.edu.ru/




PesepBHOe Bpemst

Wtoro

68

10




Tematrueckoe ryiaHUpOBaHUE
1o yueOGHOMY TipeameTy «buosiorus»
st 12 Knacca

No HaumeHoBaHue pa3zenos Kon-Bo uacoB OnekTpoHHbIe yueOHO- | KOHTpOsbHBIE M TUArHOCTUYECKHe MEPOTIPUSITHS
/i | (B COOTBETCTBUU C TeMaTHUeCKUM Ha N3 Hux Ha MeToLUYecKue KonTposnb | Tlpaktnuec | JlabopaTtopH | SKCKyp
TIJIaHOM) v3yJeHue pervuoHabHbIN MaTepuasbl HbIe Kue ble pabOoTHI cuu
paszena KOMITOHEeHT/ paboThI paboThI
(Tembr) (uHaHCOBast
rpaMOTHOCTB/
ripodopueHTaLust
1 | DOBoOLMS YKMBOK MPUPO/bI 38 5 https:// 2 1 2 1
Tema 1. DBO/IOI[MOHHAST myschool.edu.ru/
buosorus.

Tema 2. Bo3HUKHOBeHUe U
pasBUTHe )XU3HU Ha 3emiie.

2 | OKocucCTeMbl U TIPUCYILIHE UM 28 4 https:// 2 1 2 1
3aKOHOMEPHOCTH myschool.edu.ru/
Tema 3. Opranusmel U
OKpY>Karolasi cpeia.

Tema 4. CoobiiiecTBa u
9KOJIOTHYECKHE CUCTEMBI.

PesepBHOe BpeMmst 2

Vtoro 68 9 | 4 | 2 | 4 | 2




[Ipunoxenue 1
«®opmbI yuéta pabouei MporpaMMbl BOCTIUTAHUSI»

Pabouasi nporpamma Bocriutanusi KI'bOY 1IN 2 peanu3yercs B TOM 4uc/ie U
yepe3 KCI0/b30BaHKe BOCITUTATeIbHOTO TIOTeHIMaa ypoKoB Ouosorun. Jta pabora
OCYLLeCTBJISIeTCA B C/IeAYIOINX (hopMax:

* [TobyxxeHre obOyuyaromuxcsi cobstogaTh Ha ypOKe OOILerpUHSTbIe HOPMBI
TOBeJleHus], TpaBusia 00LeHNsI CO CTapLIMMHU (TefarornyeckuMy paboTHUKaMuU) 1
CBePCTHUKAMU  (0OyYarol[UMUCS), TIPUHIUIIBI  YUeOHOM  JUCLUATTHHBI |
CaMOOpraHu3aLvy.

e [IpuByieueHre BHUMaHUSI 00YUalOIIMXCs K LIEHHOCTHOMY acCIeKTy M3ydaeMbIX
Ha ypOKax TIIpe]MeTOB, sIBJieHWM, COOBITHUI uepe3: MCII0/Ib30BaHWE HAa YPOKax
VMH(pOpMaILK, 3aTparvBaroller BaKHble COLMabHble, HDABCTBEHHbIE, STUUECKHE
BOIPOCHI

* llcnonb3oBaHrWe BOCIUTATE/bHBIX BO3MOKHOCTEM cofepkaHusl y4yeOHOro
npeamera s (opMUpOBaHUS y OOyYaroOLIUMXCS POCCHUUCKUX TPaZMULIMOHHBIX
NYXOBHO-HDABCTBEHHBIX U  COLIMOKYJ/IbTYPHBIX IIeHHOCTel uepe3 Tofbop
COOTBETCTBYIOL[UX TTPOOIEMHBIX CUTYaLUi Jist 00CYyK/IeHus B Kyacce.

* BkitoueHre B ypOK MIPOBBIX MPOLEAYP, KOTOpPbIe TMOMOTarT IOAJLepyKaTh
MOTHBALIUIO OOYyYaroIUXCsl K TI0/lyUeHUIO0 3HaHWM, Ha/laXUBaHUIO TO3UTUBHBIX
MEX/IMUUHOCTHBIX ~ OTHOLUEHWM B  KJjacce, TMOMOralOT  yCTaHOBJIEHUIO
nobporkenarenbHOM aTMocdepbl BO BpeMst ypoKa.

e [I[pyMeHeHMe Ha ypOKe WHTePaKTUBHBIX (OpM pPabOThl, CTUMYIUPYIOLIUX
M03HaBaTebHY0 MOTUBALIMIO0 00yUaroInxCsl.

e [I[pumeHeHre rpynmnoBoi paboTbl wiuM paboTel B TMapax, KOTOpbIe
CIOCOOCTBYIOT Pa3BUTUIO HABBIKOB KOMaH[HOW pabOThl ¥ B3aUMOIEHCTBUIO C
APYTUMU 00yYaroIMUCS.

*Bribop ¥ WUCIO/Nb30BaHWE Ha YpOKax MeTO/I0B, MeTOAUK, TeXHOJIOTHH,
OKasbIBaKIIUX BOCIMUTATE/JIbHOE BO3JENCTBHE Ha JIMYHOCTb B COOTBETCTBUU C
BOCIIUTaTe/IbHBbIM H/ieasioM, Lie/Ibl0 U 3a/lauaMy BOCITUTaHUS.

* lHuimMupoBaHre U TOJJEp)KKa  MCCIel0BaTe/bCKOW  [1eATe/IbHOCTU
IIKOJIbHUKOB B ()OpMe BK/IIOUEHHS] B YPOK pas3/IMUHbIX MCC/Ie0BaTeIbCKUX
3a/laHul, YTO [J@aeT BO3MOXHOCTb OOyYaroImUMCsi TPUOOpecTd  HaBbIKU
CaMOCTOSITeJILHOTO ~ pellleHUsi TeopeTUyeckol TMpo0sieMbl, TeHepUPOBaHUS U
oopmsieHusi COOCTBEHHBIX TUTIOTE3, YBa)KUTEILHOTO OTHOILIEHHS K UY>KUM UZesiM,
nyO6/IMYHOTO BBICTYIUIEHUS, apryMeHTUPOBaHMSI U OTCTaWBaHUSl CBOEM TOUKU
3peHusl.

® YCTaHOBJ/IEHUE YBa)XUTe/bHbIX, [JOBEPUTEIbHBIX, He()OPMa/IbHBIX OTHOLLEHU
MeX/ly YUuTe/leM U YYeHUKaMH, CO3/jJaHie Ha ypPOoKax SMOLMOHATbHO-KOM(GOPTHOU
cpezibl



[Ipunoxenue 2

IToaxoabl K oOmeHKe o0pa3oBaTe/IbHBIX Pe3y/bTaTOB O0yUYaloIINXCA C

HapylIeHHeM 3peHHs 10 yueOHoMy npegmeTy «buosiorusa»

OuneHkKa yCTHOI0 0TBeTa yyaluxcsa

OT1meTKa "5" cTaBUTCA B C/lyyae:

1. 3HaHMs, TMOHMWMaHWs, TyOMHBI yCBOEHHs OOyuaroI[UMCs Bcero 0ObEMa MPOrpaMMHOIO
MaTepuara.

2. YMeHUs Bbl/leNATh IJIaBHble I0JIO)KEHWs B U3yYeHHOM Marepuare, Ha OCHOBaHUM (aKTOB U
NpUMepoB 0000111aTh, AeaTh BLIBOABI, YCTAHABIMBATh MEXIPeJIMETHbIe U BHYTPHUIIPEJMETHbIE
CB$I31, TBOPYECKH NPUMeEHSIeT [10/lyueHHble 3HaHUS B He3HAKOMOW CUTYaLUH.

3. OtcyrcTBre OmMOOK W HEJAOYETOB TMPU BOCIIPOM3BEEHUM H3yUeHHOrO MaTepuasa, Tpu
YCTHBIX OTBETaxX YyCTpaHeHWe OTZe/bHbIX HETOYHOCTeH C IMOMOILbIO JONOJHUTEIbHBIX BOIPOCOB
yunTesisi, COO/M0ieHre KyIbTyPbl YCTHOW peuH.

Otmerka "4":

1. 3HaHHMe BCero U3y4yeHHOro MpOrpaMMHOr0 MaTepuasa.

2. YMeHUI BbIJ|e/IATh TJ1aBHbIE TOI0KeHUs] B U3yUeHHOM Marepuasie, Ha OCHOBaHMU ()aKTOB U
npuMepoB 0000111aTh, ZenaTb BBIBO/bI, YCTaHABIMBATh BHYTPUIIPeJMETHbIe CBSI3U, NPUMEHSTh
TNI0/TyYeHHble 3HaHUs Ha TIPaKTHKe.

3. HesHauurenbHble (HerpyOble) OIIMOKM W HEJOYETHI TMPU BOCIPOU3BEJEHUH W3YUYEHHOT'O
Marepuasa, COOJII0/ieHre OCHOBHBIX IPABUJT Ky/IbTYPhI yCTHOM peum.

OtmMmeTtka "3" (ypoBeHb Npe/iCTaB/I€HUM, COUYETaOLMXCS C 37IeMeHTaMy HayYHbIX TOHATHN):

1. 3HaHMe W ycBOeHMe MaTepuaja Ha YPOBHe MHHHMaJbHbIX TpeOOBaHWM MPOrpaMMBbl,
3aTpy/iHeHHe TPU CaMOCTOSITeIbHOM BOCTIPOU3BeleHUH, He00X0IMMOCTh He3HAUUTeTbHOM MOMOIIU
Tnpero/iaBaTe’isi.

2. YmeHue paboTaTh Ha YpOBHe BOCIIPDOM3BeJ€HUs, 3aTpPyAHEHWs TPU OTBeTax Ha
BU/IOM3MEeHEHHBIe BOMPOCHI.

3. Hannuwe rpy6oii OIIMOKH, HECKOTBLKUX HErpyObIX TIpHM BOCIPOU3BEJEHHUH W3YYeHHOTO
Marepuasa, He3HauMTeIbHOe HeCcoO/II0/ieHe OCHOBHBIX MTPABUJI KYJIbTYPhI YCTHOM peum.

Otmerka "2":

1. 3HaHMe M ycBOeHMe MaTepuana Ha YPOBHe HIKE MUHMMA/bHBIX TPeOOBAaHUI MPOrpaMMmbl,
OT/Zie/IbHbIe Tpe/iCTaB/IeHust 00 W3yueHHOM MaTepuase.

2. OtcyTcTBHe yMeHHM paboTaTh Ha ypOBHe BOCIIPOM3BE/IEHHS], 3aTPYJHEHHs MPU OTBeTax Ha
CTaHJapTHbIE BOIIPOCHI.

3. Hamume HeCKONBbKHUX TPYyOBbIX OMIMOOK, OOMBIIOro unciia HerpyObIX MpU BOCIIPOM3BE/I€HUN
M3yUYeHHOT'0 MaTepuasa, 3HauuTe/lbHOe HecOO/II0/JeHre OCHOBHBIX TMPABU/ KY/IbTYPbI YCTHOW peuH.

OneHKa BbINO/THEHUS IPAKTHYECKHX (/1a0opaTopHBIX) pador.

OtMmeTKka "5" CcTaBHUTCS, €C/IM YYEHHUK:

1) npaBUIBHO OTpeZe/uI LieJlb OIbITa;

2) BBITIOJMHUA PaboTy B MOIHOM 0OBeMe C cobmofieHreM HeoOXOAWMOM TMOC/e0BaTe/TbHOCTH
NIPOBe/IeHUs] ONbITOB Y U3MepeHU;

3) camoCTOSITeIbLHO W pAalMOHAMBHO BbIOpaT W TOATOTOBUI [Jisi OMbITa HeoOXogumoe
obopy/ioBaHMe, BCe OIBITHI TPOBE/] B YCJOBUSIX U peXUMax, 00ecreuynBaromyX I0/ydeHHe
pe3y/IbTaTOB U BBIBOZIOB C HAaWOO/Ib11Ie TOUHOCThIO;

4) Hay4YHO TPaMOTHO, JIOTUUHO omucan HabmojeHnss U chopMyTUpOBas BBIBO/BI K3 OMbITa. B
Npe/ICTaB/IeHHOM OTueTe TPaBW/IbHO U aKKypaTHO BBIMOJIHWJI BCe 3alyCH, TabJULIbI, PUCYHKH,
rpadMKy, BEIUMC/IEHUS U CZle/iall BbIBO/bI;

5) MpOsIB/IsSIeT OpraHX3al[MOHHO-TPY/I0Bble YMeHus (TI0//iep)KUBaeT YMCTOTYy pabouero mMecta u
MIOPSI/IOK Ha CTOJIe, 5SKOHOMHO UCII0/Ib3yeT PaCXO/Hble MaTepuaibl).

6) 9KCIIePUMEHT OCYIECTBJISIET TI0 TJIaHy C YUYeTOM TeXHUKH 0e30TacHOCTH U MpaBUsl paboThI C
Mareprasamu U 060pyjoBaHUEM.

OtmeTKa "4" CTaBUTCS, €C/TH YYeHUK BbINOIHI/I TPe0OBaHMA K OLleHKe "5"; HO:

1. omBIT IPOBOAWI B YC/IOBUSIX, He 00eCIeunBaroLUX JOCTaTOUHON TOUHOCTHA U3MepeHHi;



2. v ObUIO AOTYILEHO /1Ba-TPU HeJj0UeTa;

3. unu He O6osee oHOM Herpy0oii OIIMOKK U OJHOTO He/loueTa,

4. VN 9KCTIepUMEHT TPOBe/ieH He MOTHOCThIO;

5. WM B OTIMCAHUM HAOJTIO/IeHHH U3 OITbITa JOMYCTUT HETOUHOCTH, BBIBO/bI C/le/as HeTloJTHbIe.

OtMmeTKka "3" cTaBUTCH, €C/IM YYeHHUK:

1. mpaBW/IBLHO OTpeJe/iua Liefb OIbITa; pabOTy BBIMOJIHSET TPaBWILHO He MeHee 4YeM
HAro/JIOBUHY, OZIHAKO OOBEM BBITIOJTHEHHOW YaCTH TaKOB, UTO TO3BOJISIET TIOJYUYHUTh TPaBUIbHbIE
pe3y/bTaThl ¥ BBIBO/IbI 10 OCHOBHBIM, MPUHLIUITHAATILHO Ba)KHBIM 3a/ladaM paboThI;

2. wmm mof6op obopyaoBaHUs, 00BEKTOB, MaTepyaioB, a TakkKe pabOTHI MO Haualy OIbITA
TIPOBEJI C TIOMOIIBIO YUUTeNsl; WM B XOZie MPOBeJeHUsl OMNbiTa U MU3MepeHUM ObLTH JOMyIIeHb
oIMOKY B ONUCAaHUY HaO/I0IeHUH, (hOpMY/TUPOBAHNY BBIBOJIOB,;

3. OMBIT MPOBOAWICS B HEPALMOHA/IBHBIX YC/IOBUSX, UTO MPUBEJIO K MOTYUYEHUIO Pe3y/bTaToB C
OoJIbITIel TIOTPEITHOCTBIO; WM B OTUéTe ObUTM JOMyINeHbl B 0O0IIed C/I0)KHOCTH He Oosiee ABYX
omM0boK (B 3aMucsixX eUHUL], U3MepeHUsIX, B BBIUUC/IeHUsX, rpadukax, Tabauiiax, cxemax, U T.[.)
He MPUHIIMITHA/IBHOTO /IJIS1 TaHHOW paboThl XapaKkTepa, HO TIOBJTUSBIIMX Ha Pe3yJ/bTaT BHITIOTHEHUS;

4. noriyckaet rpyoyro ombKy B xo/ie IKcriepuMeHTa (B 00bsicHeHUH, B opopMieHnH paboThl, B
coOsroleHny TIpaBU/I TeXHUKU Oe3oracHOCTH Tpu paboTe C marepuasaMd U 000OpyOBaHUEM),
KOTOpasi UCTIPaBJISIeTCs 110 TPeOOBaHUIO yUUTeJIs.

OtMeTKa "2" cTaBUTCH, €C/IM YYeHHUK:

1. He ormpezenun CaMOCTOSITeJTbHO 1ieJib OIbITA; BBIMOJHUI paboTy He TOJHOCTBIO, He
TIOJITOTOBU/T HY)KHOe 000py/ZioBaHWe U 00BeM BBHITIOJTHEHHOW YacTH PabOTHI He TO3BOJISIET CZieaTh
TIPaBUIbHBIX BHIBO/IOB;

2. WY OTIBIThI, U3MEPEHMs], BEIUNC/IEHHS], Hab/TFO/IeHUs IPOU3BOVITUCH HETIPAaBUIBHO;

3. Wiy B Xo/ie paboThl ¥ B OTUeTe 0OHAPY>KU/IUCh B COBOKYITHOCTU BCe HeJJOCTaTKH, OTMeUeHHbIe
B TpebOBaHMsX K orjeHke "3";

4. pomyckaetr aBe (M Oonee) TpyObie OwIMOKM B XOJ/le IKCIIepUMeHTa, B OObICHEHWU, B
ocdopmiieHnr paboThl, B COOMIOJeHNH TIPAaBU/I TEXHUKH 0e301acHOCTH TPy paboTe C BelecTBaMu U
o0opy/ZioBaHHEM, KOTOPbIe He MOXKeT UCTIPaBUTD Jiayke 10 TpebOoBaHUIO yUUTeJIsl.

O1eHKa caMoCTOSATe/TbHBIX MHCbMEHHBIX M KOHTPOJIBHBIX PaloT.

OT1meTKa "5" CTaBUTCH, eC/IU YUEHHK:

1. BeImoTHUA paboTy 6e3 oMOOK U HEZIOUETOB;

2) momycTus He 6osiee OJHOTO HeJjoUeTa.

OtmeTKa "4" CTaBUTCS, €C/TH YYeHUK BBINOIHI/I Pad0Ty MO/THOCTBIO, HO /JOMYCTH/I B HEMH:

1. He 6oJsiee ofHOM Herpy6Oi OIMOKKM U OTHOTO He/loueTa;

2. v He Ooree IBYX HEIOUETOB.

OtMmetka "3" cTaBHMTCH, €C/IM YUeHUK NMPABW/IHGHO BBINMO/THI/I He MeHee 2/3 padoThbl WU
AOIYCTHII:

1. He GoJsiee IBYX IrpyObIX OIMIMOOK;

. W1 He 6osiee ofHOM TPy0OI U OIHOM Herpy0Ooii OIMOKY U OZIHOTO HeZI0UeTa;
. I He OoJiee IByX-TpeX HErpyObIX OIIMOOK;

. WY OJTHOM Herpy0o# OMMOKHU U TPeX HeZI0UeTOB;

. WY TIPY OTCYTCTBUM OLLIMOOK, HO TPU HAa/TMUUK YeTbIPeX-TISiITU HeI0UeToB.

OtMeTKa "2" cTaBUTCH, €C/IM YYEHUK:

1. momycTun yuc/io oMMOOK M HeJOUeTOB MPeBOCXO/sIllee HOPMY, TPU KOTOPOUM MOeT ObITh
BbICTaBJ/IeHa OlleHKa "3";

2. WY eC/Y TIPaBUILHO BBITIOJTHU/I MeHee TI0/I0BUHBI pabOoThI.

KpuTepuu BbICTaB/IeHUS OI[€HOK 3a MPOBEPOYHbIe U KOHTPO/IbHbIE TeCThl.

TecTbl, cocTosllje W3 TSTH BOIMPOCOB MOKHO WCIIO/b30BaTh [0C/IEe W3YYeHUs KaK[oro
Marepuaina (ypoka). TecT u3 10—15 BONpoCOB UCMOIB3yeTCs AJ151 IEPUOANYEeCKOr0 KOHTPOJIs. TecT
u3 20 — 30 BorpocoB He0OXOAUMO HCIIOL30BATh /IJIsi UTOTOBOTO KOHTPOJIS.

[Tpu oLleHMBaHUY UCTIOB3YeTCS CAeyolas 1IKana:

orieHka «5» - 91-100% mMakcHMa/IbHOI0 KOJIMUeCTBa 0aslioB;

olieHKa «4» - 75-90% MaKCHMaJIbHOTO KOJTHUeCcTBa 0aslioB;
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oleHKa «3» - 50-74% MakCHMMaJIbHOrO KOJTHUYeCcTBa 0aslioB;
olleHKa «2» - MeHee 50% MaKCHMaabHOT0 KOMuecTBa 6asiioB.

[Ipunoxenue 3

AHHOTaLMs K pabouei mporpaMme 1o TpeiMeTy
«buonorus»
cpefHero o611jero o6pa3oBaHus;

depepanbHas pabouas mporpamma 1o yue6Homy ripeamety «bromnorusi» (6a3oBblii ypoBeHb)
(mpeameTHast obmacth «ECTeCTBeHHO-HayuHble TIPeIMeThb») (fasiee COOTBETCTBEHHO - MPOTrpaMMa
no Owuosoruu, OWONOTHSA) BK/IOYAeT TIOSCHUTENBHYIO 3aluCKy, COflep>kaHhe oO0ydeHwus,
TUIAaHUPYeMbIe Pe3y/bTaThl 0CBOEHUS TPOTrPaMMBbI 110 OMOJIOTHH.

[MosicHuTenbHasi 3amycKa OTpakaeT oOmuMe Lefd ¢ 33faud  M3ydyeHHs OHosioruy,
XapaKTePUCTUKY TICUXOJIOTHUECKUX TIPEANOCHUIOK K €€ W3y4YeHWI0 OO0yuarol[UMUCS, MeCTO B
CTPYKType yueOHOro II7laHa, a TaKKe TMOAX0Abl K OTOOpY Cofep)kaHusi, K OIpeZeeHHIo
TUIAHUPYEMBIX pe3y/bTaToB.

Copeprkanue o0OyueHUs PaCKphIBaeT Cojiep>KaTe/lbHbIe JTMHUM, KOTOpbIe TIPeJIaratoTcs Jjis
00s13aTeIbHOTO M3yueHUs B KaXK/JOM K/lacce Ha YpPOBHe cpeZiHero o6iiero obpasoBaHusi.

[1naHvpyeMble pe3ynbTaThl OCBOEHHs MPOTPaMMbI MO0 OHMOIOTHH BKIIIOYAIOT JTMYHOCTHBIE,
MeTaripeJMeTHble pe3yJbTaThl 3a BeCb Tiepuof; oOyueHHWss Ha YypOBHe CpeJHero o01iero
o0pa3oBaHusl, a TAaK)Ke TpPeJMeTHbIe J0CTHKEeHHUsS 00yUaroIIerocs 3a Kakpli rof 00yueHusl.

ITosicHUTeIbHAsA 3amucKa.

[lpu pa3paboTke TporpamMMbl 1O OHMOJIOTMM TEOPeTHUeCKYI0 OCHOBY [yisi OTMpeje/eHust
MOAX0A0B K (OPMHUPOBAHHIO cofiep)KaHUs yuebHOro mpeaMeTra «bBuOMOTHs» COCTaBUIH:
KoHIlenTyasbHble  mosioxkeHnss GT'OC COO o B3auMO0OYyC/IOB/IEHHOCTH 1jesiel, CojiepyKaHus,
pe3ynbTaToB 00yuyeHUs: U TpeDOBaHMIA K YPOBHIO MOJTOTOBKU BBIITyCKHHUKOB, TIOJIOXKEHHS 00 001X
leJIsIX M TIPUHLMIAX, XapaKTepU3yHOIMX COBPeMEHHOe COCTOSIHHe CHCTeMbl CpeJHero ooOIero
obpazoBanus B Poccuiickoit ®ejepaiiyu, a TakxKe MOJIOKeHUS 0 crieliuduke 610/10THH, e€ 3HaUeHUU
B TI03HAHWUH >KMBOW TIPUPO/BI ¥ 00ecrieueHrH CyI[eCTBOBAHUS UesioBedeckoro obijectsa. CoriacHo
Ha3BaHHBIM TIOJIOKEHUSIM OTIpe/ie/ieHbl OCHOBHBbIE (DYHKIMM TPOTPaMMbl TI0 OWO/OTMU U e
CTPYKTYpa.

[Tporpamma 1o 6uo/IOTHM AAET TIpe[cTaBiaeHue O Lesisix, 06 obieli crpareruu obyueHus,
BOCITUTAHUS ¥ Pa3BUTHs 00yUaloIUXCsl CpeAcTBaMU yuebHOro mpegmera «brosiorusi», onpesienseT
o0si3aTeslbHOE TIpeIMeTHOe COflep)KaHue, ero CTPYKTYpY, pacripefie/ieHHe TI0 pa3jesiaM U TeMawm,
PEeKOMeH/IyeMyt0 T0C/Ie[j0BaTeIbHOCTh M3yUeHHs1 yueOHOro MaTeprana C YYETOM MeXKITPeIMEeTHBIX
Y BHYTPUIIPEJMETHBIX CBsI3el, JIOTMKK 00pa30BaTe/bHOTO TIpoliecca, BO3PacTHBIX 0COOEHHOCTeH
00yuaroLXCs.

B mporpamMme 10 OWOMOTMM TakKe YUWTHIBAIOTCS TpeOOBaHUS K TUIAHUPYEMBIM
JMYHOCTHBIM, MeTarpeJMeTHbBIM M TIPeJMEeTHbIM pe3yibTaTaM o0yueHHss B (HOPMUPOBAHUU
OCHOBHBIX BH/IOB yueOHO-TT03HABaTe/TbHOU [1eSTe/IbHOCTH/YUeOHbIX [JeMCTBUIA 00yJaroLUXCs I10
OCBOEHHIO COJiep>KaHHst O1o/Iornueckoro obpa3oBaHMsl.

B mnporpamme 1o 6uosorum (11-12 knaccel, 6a30BbI ypOBeHb) peann30BaH TPUHLUI
NPeeMCTBEHHOCTH B M3yuyeHHMH Ouosnoruuy, Omarojapsi uyeMy B Hed IPOCMAaTpHBaeTCs
HArpaB/IeHHOCTh Ha pPa3BUTHe 3HAHWM, CBSI3aHHBIX C (POPMHPOBAHWEM €CTeCTBEHHO-HAyUHOTO
MHUPOBO33DeHUs],  [|eHHOCTHbIX  OpHEeHTal[iid  JINYHOCTH,  3KOJOTMYECKOTO  MBIIUIeHMUS],
TIpe/ICTaB/IEHHH O 3J0POBOM 00pa3e >KU3HU W Oepe>KHBIM OTHOIIEHHEM K OKDPY’Karolleid pUpOJHON
cpezie. [TosToMy Hapsiiy c u3ydyeHHeM 00111e0HMONIOrNUeCKUX TeOPH, a TaKKe 3HAaHUM O CTPOEHUH
JKMBBIX CHCTEM pAa3HOTO paHra W CYIIHOCTH OCHOBHBIX TPOTEKAloIUX B HHUX TIPOLIECCOB B
nporpaMMme 10 OWOJIOTMM  yAeeHO BHUMaHWe WCMO/Ib30BaHUIO TIOMyUYeHHbIX 3HaHWWA B
TIOBCETHEBHOM JKWU3HM /ISl peIleHus TIPUKIQJHBIX 3a/@ad, B TOM UHC/Ie: TIPO(UIaKTHKH
HAC/e[ICTBeHHbIX  3a0oneBaHMI  Ue/lOBeKa,  MeAWKO-TeHeTHUeCKOTO0  KOHCY/JILTHPOBAaHMS,
000CHOBaHHUsI 3KOJIOTMUECKH LiesiecooOpa3HOro TOBeJieHHsI B OKpY»Katolllel NpUpPOJHON cpefe,
aHanM3a B/USHUS XO3SHCTBEHHOM [IesiTeIbHOCTH Ue/ioBeKa Ha COCTOSTHUE TIPUPOAHBIX |



WCKYCCTBEHHBIX 3KOCHCTEM. YCWIeHWe BHUMAaHHUS K TPUK/IaHOM HampaB/eHHOCTH YyueOHOro
npeaMera «buonorusi» MpoOAUKTOBAHO HeoOXOAMMOCTbIO OOecrieueHHsl YC/IOBUM [JIsi pelleHust
OZIHOW W3 aKTyaJbHBIX 33/lau IIKOJIBHOrO OWOJIOrhyeckoro oOpa3oBaHMsl, KOTOpasi Mpezriosiaraer
¢opmrpoBaHue y 0OyuaromMXCcsi CIIOCOOHOCTM aJanTHUPOBaThCs K H3MEHEeHUsIM [JUHaMUUYHO
pa3BUBAOLLETOCSI COBPEMEHHOI0 MUpA.

[Tporpamma 1o 6vosOTHM SIBSIETCSI OPUEHTUPOM /ISl COCTaB/ieHHsl pabourX Mporpamm,
aBTOPbI KOTOPBIX MOTYT MPeAJIOKUTh CBOW BapUaHT MOC/e[j0BaTe/IbHOCTH M3YUYeHUsl U CTPYKTYPBI
yuebHOro Marepuana, CBOé BHJeHMe MyTell (opmupoBaHusi y oOyuatomuxcs 11-12 KmaccoB
NpeIMETHBIX 3HAHWM, YMEHHH U CrOCOO0B y4eOHOUM [JeATe/IbHOCTH, a TakkKe MeTOAMYeCKUX
pellleHui 3a/1a4 BOCIIUTAHUS 1 pa3BUTHs CpeficTBaMu yuebHoro rnpeameta «buonorus».

Buonorusi Ha ypoBHe cpesiHero oOiijero o0Opa3oBaHusi 3aHMMaeT BakHoe MecTo. OH
obecrieunBaeT (opmupoBaHMe Yy OOydaroIIMXCsl TpefCcTaBleHUd O HayuyHOM KapTHHe MUpa,
pacmupsieT ¥ 00001jaeT 3HaHUS O >KUBOMW TPUPOJE, €€ OTIMUMTEeTbHBIX TPU3HAKAX - YPOBHEBOM
OpraHusalid Y 3BOJIIOLMM, CO37aéT YCAOBUS [JIs: [I03HAHWs 3aKOHOB JKMBOW IIPUPOZABI,
(opmupoBaHusi (YHKIMOHAIBHOM TPAaMOTHOCTH, HABBIKOB 3[0pPOBOro W 0Oe3omacHoro obpasa
JKU3HH, 5KOJIOTMYECKOr0 MbIIIeHHs], 1IeHHOCTHOT'O OTHOLLIEHUS K )KUBOW NIPHUPOJie U YesIOBeKY.

Bonbliioe 3HaueHHe OUOJIOTHSI UMeeT TakyKe /I/Is pellieHHs] BOCTIUTATeTbHBIX U Pa3BUBAIOLIIX
3aflau cpefHero obujero obpa3oBaHus, colManu3anuu obyvaroumxcs. VsyueHue Ouonoruu
obecrieunBaeT yCsioBUs il ()OPMHPOBAHHSI HMHTE/IEKTYalbHBIX, KOMMYHHMKAL[MOHHBIX U
MH(OPMAaLIMOHHBIX HaBBIKOB, 3CTETUYECKON KYJBTYDbI, CIIOCOOCTBYET MHTerpaLuy 61oIornyeckux
3HaHWW C TIPe/ICTAaB/IEHWSIMU W3 APYTUX Y4eOHBIX TMPeAMETOB, B YaCTHOCTH, (HU3WKH, XUMUU U
reorpa¢puy. HasBaHHble TONOKEHWS O TpejHa3HaueHWM yueOHoro mnpegmera «buosorus»
COCTaBU/IM OCHOBY /ISl OTIpe/ie/ieHHsI TIOAX0J0B K 0TOOPY W CTPYKTYPUPOBAHHUIO €r0 COJeprKaHHUs,
Tpe/iCTaB/IeHHOr0 B ITporpaMme 1o 61o/oruu.

OTt6op comep>xaHusi yuebHOro Tipegmera «buosorusi» Ha 6a30BOM ypOBHE OCYIIIECTB/IEH C
MO3WLMHA Ky/BTYpPOCOOOpPasHOTro MOJX0fa, B COOTBETCTBUM C KOTOPHIM OOyuaromjuecs: [O/DKHbI
OCBOUThH 3HAHUS U YMEHHs, 3HauuMble i1 (OPMHUpPOBaHUS OOIIel Ky/BTYpPBI, OMpeesistolie
TIOBe/leHNe yesioBeKa B OKpY»Karolllell IpUPOJHOi cpejie, BOCTpeOOBaHHbIE B NTOBCEIHEBHOM >KHU3HU
Y TIPaKTHUUeCKoi AesrensHOCTH. Ocoboe MecTo B 3TOW CHUCTeMe 3HAHUM 3aHUMAlOT 3/1eMeHThI
COZlep>KaHusl, KOTOpble C/Iy)KaT OCHOBOM [y (OPMHMpOBaHUS Ipe/CTaB/leHUu O COBpeMeHHOU
eCTeCTBEeHHO-HAYYHOW KapTWHE MHUpAa W LIEHHOCTHBIX OPHEHTAlUsX JTMYHOCTH, CIOCOOCTBYIOIIMX
rymMaHHu3alyy 6MoI0ruueckoro oo6pasoBaHusl.

CTpyKTypypOBaHMWe COfiep)KaHusi y4eOHOro Marepuasa B TIporpaMMe T0 Ouoorvu
OCYIIIeCTB/IEHO C yUYéTOM TPUOPUTETHOTrO 3HaueHWsl 3HaHUM 00 OTIMUUTE/NBHBIX OCOOEHHOCTSIX
JKUBOW MPUPO/BI, O €6 yPOBHEBOM OpraHu3aljiy U 3BOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType
yuebHoro npesgmera «buosorusi» BelJesieHbl Cie[yIoliye cofiepKaresibHble JTUHUN: «buosorus Kak
HayKa. MeTo/ibl HayuyHOTO TI03HaHUs», «KjeTka Kak Ouosioruueckast cuctema», «OpraHu3M Kak
bronorrnyeckasi cucrema», «CrucreMa ¥ MHOroobpasue opraHuyeckoro Mupa», « OBOMIOLUS KUBOU
NIPUPO/IbI», « IKOCUCTEMBI U MPUCYILI[HE UM 3aKOHOMEPHOCTU».

Llens u3yuenusi yuyebHoro mpeameTra «buomnorus» Ha 06a30BOM ypOBHe - OB/ajieHHe
00yuaroI[MMUCS 3HAaHUSMHU O CTPYKTYPHO-(YHKIMIOHATBHOM OpPraHU3al[iy >KUBBIX CHCTEM Pa3HOTO
paHra u npuobpeteHye yMeHUI MCII0/Ib30BaTh 3TH 3HAHUS /IJIs1 TPaMOTHBIX IeHCTBHI B OTHOLLIEHUN
00BEKTOB YKMBOM MTPUPO/BI M PELeHusT Pa3/INUHbIX KU3HEHHBIX TPO0/IeM.

HocTikeHue Lenu wu3yueHHuss yueOHoro rmnpeamera «buonorusi» Ha 6a30BoM ypoBHe
obecrieunBaeTCs perieHrneM CJleyIOINX 3aau:

0CBOeHHe 00yuarol{UMUCsl CUCTeMbI 3HAHWIM 0 OMOIOrMUeCcKuX TeopUsiX, YUeHHsIX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIIOTe3ax, MpaBuax, Cy)KalljiX OCHOBOH /il (POPMHPOBaHUS Mpe/iCTaB/IeHUM
0 eCTeCTBeHHO-HayUHON KapTHHe MUpa, O MeTo/laX Hay4yHOro MO3HaHMsl, CTPOEHUH, MHOrooOpasuu
¥ 0CODEHHOCTSX JXMBBIX CHCTEM pa3HOTO YPOBHSI OpPraHU3aliy, BBIJAIOL[UXCS OTKPBLITHUSX |
COBPEMEeHHbIX HCCJIe/JOBaHUsIX B OH0JI0TUY;

¢dopmupoBaHue y 00ydYaroOIIMXCsi IT03HABATeIbHBIX, WHTE/JIEKTYalbHBIX W TBOPUECKUX
CrIoCOOHOCTel B Mpoljecce aHaaM3a JaHHbIX O MyTAX Pa3BUTHS B OMONOTMM HayuyHbIX B3IVISIZIOB,
uzlel U MoJX0Z0B K M3YUeHHUIO )KUBBIX CUCTEM Pa3HOro yPOBHS OpraHM3aLiuy;



CTaHOBJ/IEHUE Y 00yUaroIuxcsi o01ed KyabTypbl, GYHKIMOHATBHON TPAMOTHOCTH, Pa3BUTHE
yMeHHUI OOBSICHSTb U OLIeHWBATh SIBJIEHUS] OKPY’KaloIero Mupa >KUBOM TPUPO/BI HA OCHOBaHUU
3HAHWU U OTIbITA, MOTyUYeHHBIX TTPU U3yUeHUU OUOJIOTHH;

¢dopmupoBaHue y o0OydarolMXCcs yMeHWH W/UIIOCTPUPOBaTh 3HaueHHe OHOoIorvyecKux
3HaHWM B TIPAaKTUUECKOM [IesTe/IbHOCTU 4Ye/ioBeKa, pPa3BUTHUM COBPEMEHHBIX MeJUIIMHCKUX
TeXHOJIOTUI U arpobrOTeXHOJIOTH;

BOCTIMTaHHE YOEXJEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI UYEJIOBEKOM >KUBOW TIPUPOJBI,
HeoOXoUMOCTH Oepe)KHOrO OTHOIIEHUs] K HeM, COOJrofieHus1 3THYeCKUX HOPM TIpU TIPOBe/IeHUU
Ouo/IorUe CKUX UCCIeZI0BaHMIA;

OCO3HaHWe LIeHHOCTH OMOJIOTHYeCKUX 3HAaHWM [i7Isi TIOBBIIEHUsI YPOBHS 3KOJIOTHUeCKOU
KYJIbTYPbI, [I7151 POPMUPOBAHUSI HAYYHOTO MHUPOBO33DPEHHSsI;

rpUMeHeHWe TPUOOPeTEHHBIX 3HAHWUM W YMeHW B TIOBCEHEBHOWM >KWU3HU [Jisi OLIeHKU
TIOC/IeICTBUM CBOEH /IeITe/IbHOCTH T0 OTHOILIEHWIO K OKpY’Karollel cpefie, COOCTBEHHOMY
3/I0pOBbI0, 000CHOBaHKe U cobsofieHre Mep NMPo(dUIaKTUKA 3a001eBaHUM.

B cucteme cpeznnero obiero obpasoBanust «buosorus», usyuaemasi Ha 6a30BOM YpOBHE,
sBNIsieTCsl  00si3aTe/IbHbIM  yueOHBIM TpeMeTOM, BXOJSIIMM B COCTaB TIpeAMeTHOW o06acTu
«EcTecTBeHHO-Hay4YHble TIPeZIMEThI».

OO0i11ee uKMCII0 YaCOB, PeKOMEH/I0BaHHBIX /IJIs1 U3ydyeHust 6rosioruu - 68 vacos: B 11 Kacce -
34 yacos (1 yac B HeJle/t0), B 12 kiacce - 34 yacoB (1 yac B Hefiento).
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