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NMOACHUTEJIbHAA SATTMCKA

Mpn pa3paboTke nporpammbl MO 6MONOrMN TEOPETUYECKYHD OCHOBY A1
onpefeneHnst MoAxoAoB K (DOPMMPOBAHUIO COAEPXKaHUS Yy4eGHOro npeameTa
«buonorna» coctaBunn: KoHUenTyasbHble nonoxeHuna Hroc COO o
B3aIMOOOYC/IOB/IEHHOCTU  LIeNIe, CcOoAepyKaHusi, pe3ynbTaToB  00yYeHUs W©
Tpe60oBaHWn K YPOBHIO NOArOTOBKM BbIMYCKHWUKOB, NMOMOXEHUSA 06 06X Lensx n
NPUHLUMNAX, XapaKTepu3yHLIMX COBPEMEHHOE COCTOSIHME CUCTEMbl CPefHero
obulero o6pasoBaHus B Poccuiickoin ®Pefepaumn, a Takke [MOMIOXKEHNA O
crneymgmke 61Monornm, eé 3Ha4eHM B MO3HAHUW XXMBOW NPUPOAbLI 1 0becreyeHum
CYLLLeCTBOBaHMA YenioBeveckoro obuectea. CornacHO Ha3BaHHbLIM MOJIOXKEHUAM,
onpefeneHbl 0OCHOBHbIE PYHKLMM NPOrpaMMbl Mo 61onorum u eé CTpykTypa.

Mporpamma no O6uonorun Aaét npeactaBneHne o Uensx, 06 o6Luen
cTpaTermm 06yYeHWs, BOCMUTAHUA W pPasBUTMSA 00y4aroLIMXCA CpeacTBamMu
yuyebHOro npeameta «buonorusi», onpegensieT o06s3aTeNlbHOe MpeaMETHOe
CoAepXaHve, ero CTPYKTypy, pacrpefefsieHue Mo pasgenaMm un  Temawm,
PEKOMEHYEMYIO NOCNef0BaTelbHOCTb N3YUYeHNs Y4ebHOro mMarepuana ¢ y4eTom
MEXNPeAMETHbIX W BHYTPUMNPEAMETHbIX CBSI3ei, /IOrMKM 06pa3oBaTelbHOro
npouecca, BO3pacTHbIX 0CO6EHHOCTEN 06YyUatOLNXCS.

B nporpamme no 6uonormM  TakKKe YUYMTbIBAKOTCA TpeboBaHMA K
NNaHUPYEMbIM JIMYHOCTHLIM, MeTanpeaMeTHbIM M NPeAMETHbIM pe3y/bTaram
06yyeHVs B  (DOPMMPOBAHUM  OCHOBHbIX BMAOB  Y4eOHO-MO3HABATE/IbHOM
[eATeNbHOCTU/YYEOHbIX [AeNCTBUA 00y4YatoMXC MO OCBOEHMIO COAepXKaHUs
610/10rM4ecKoro 0b6pas3oBaHus.

B nporpamme no 6uonormm (10-11 knaccel, 6a30BbI YPOBEHb) peasin30BaH
MPUHLUMM MPEeMCTBEHHOCTN B M3y4eHMM Ouonoruu, 6narogaps Yemy B HeEWR
NMPOCMaTPMBaETCA HanpaBfeHHOCTb Ha pa3BUTWE 3HAHWIA, CBA3AHHbLIX C
(hOpMUPOBAHMEM  eCTECTBEHHO-Hay4yHOro  MWUPOBO33PEHMS, LIEHHOCTHBbIX
OpUEHTaUMIA INYHOCTK, 3KONOTMYECKOTO MbILLSIEHNA, NPeACTaB/IEHMIA O 340POBOM
obpase XWM3HN U GepeXXHbIM OTHOLLUEHMEM K OKPY)Kalollend MPUPOAHOIA cpefe.
[MoaToMy Hapsfy C U3y4veHMem 06LLLEONONOrMYeCKNX TEOPUIA, a TakKe 3HaHMI O
CTPOEHMU XKMBbIX CUCTEM PA3HOrO paHra 1 CYLHOCTU OCHOBHbIX NPOTEKAIOLLMX B
HMX NPOLECCoB B nporpaMmMe no 6uosiorMn yaeneHo BHUMaHWE MCMO/b30BaHNIO
MOTyYEHHbIX 3HAHWUIA B MOBCELHEBHOMW XXU3HWU A4/11 PELLEHUS NPUKIaAHbIX 3a4ad, B
TOM 4mcre: NPoOUNaKTUKM HacNeACTBEHHbIX 3ab0/IeBaHMI YenoBeKa, MeanKo-
reHeTMYeCcKoro KOHCY/IbTUPOBaHWS, 060CHOBaHWS 3KO/TIOMMYECKM
LienecoobpasHOro MoBeAeHUs B OKpY)XXatouwleil MNpupOAHON cpefe, aHaimsa
B/IMSHUS XO3ANCTBEHHOW [eATEe/IbHOCTM YesioBeKa Ha COCTOSHME MPUPOAHBLIX W
NCKYCCTBEHHbIX 9KOCUCTEM. Y CU/IEHNE BHUMaHWA K MPUKIaAHON HanpaB/ieHHOCTU
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y4yebHOro npegmeTa «bronorusa» npoaMKToBaHO HEOOXOAMMOCTbLIO 06ecneveHus
YC/IOBUIA ANS PeLLeHns OHOM M3 aKTyaslbHbIX 3afa4 LLUKObHOro 61Monornyeckoro
obpas3oBaHWs, KoTOopas npeanofnaraeT  opmMupoBaHME Yy 0Oy4aroLmMXCH
CMOCOGHOCTN afanTMPOBaTbCA K W3MEHEHUSIM  [AMHAMWYHO pa3BMUBatOLLLErOCH
COBPEMEHHOro Mupa.

Buonorna Ha ypoBHe CpefHero o6Liero o6pa3oBaHWA 3aHUMAeT BaXKHOE
mecTto. OHa ob6ecneymBaeT (HOpMMpoBaHMe Yy 0Oy4atoLMXCAa MNPeAcTaB/ieHUIn O
Hay4HOW KapTMHEe Mupa, paclumpseT u 0606LaeT 3HaHWA O XXMBOW npupoje, eé
OT/IMUYUTENbHBLIX MPU3HAKax — YPOBHEBOW OpraHu3auMmM K 3BOMHOLMUK, CO3AaéT
YyCNnoBus  ANS:  MO3HAHUS  3aKOHOB  XXMBOW  Mpupodbl,  (hOpMUPOBaHUSA
(hYHKUMOHa/IbHOW rpamMOTHOCTW, HaBblKOB 3[0pOBOro WM 6e30racHOro obpasa
YKM3HW, 3KOSIOMMYECKOro MbILL/IEHNS, LEHHOCTHOrO OTHOLLEHUS K XXMBOW Npupoge
N YeNOBEKY.

BonbLUoe 3HaYeHe 61MONOrNA UMEET TaKXKe NS PeLUeHNst BOCMMTATENbHbIX U
pasBMBalOWMX  3afjay  cpefHero  obulero  o6pasoBaHusA,  coumanMsalmun
obyyvarowmxcs. 3yyeHve 6ronorum obecneumsaeT YCnoBusa 418 POpMUpoBaHuS
WHTENNEKTYaIbHbIX, KOMMYHWKALUMOHHbIX W MH(OPMAaLMOHHbIX  HaBbIKOB,
3CTETUYECKON KyNbTypbl, CNOCOBCTBYET MHTErpaummM OGUMOMOTMYECKUX 3HaHWI C
NpeAcTaBNeHMSAMU U3 APYTUX YHeOHbIX NPeAMETOB, B YaCTHOCTU, (PU3NKKN, XUMUK
N reorpadun. HasBaHHblE MOMOXKEHUSA O MpefHa3HayYeHMM y4debHOro npegmeta
«bvonorvsa» CcoCTaBuIM OCHOBY [NS OMNpefAeneHWs MoAXo4oB K OToopy U
CTPYKTYPUPOBaHMIO €ero COAepXKaHWus, MNpPeAcTaB/iEeHHOro B MporpaMme Mo
éronoruu.

OT6op cofepxaHuna yyebHoro npeameTta «buonorus» Ha 6a30BOM YPOBHE
OCYLLECTBIEH C MO3MLMIA KyNbTypoCOOOpPa3HOro MoAxoAa, B COOTBETCTBUU C
KOTOPbIM 0b6Yy4aroLmecs A0MKHbI OCBOWUTb 3HAHWA W YMEHWs, 3HauuMMble A/
(hopMMpPOBaHNA  06OLLE KynbTypbl, ONpefensowmne aaekBaTHOE MNOBeAeHMe
YesioBEKA B OKPYXKatoLLeil NMPUPOAHOW cpeae, BOCTPeboBaHHbIE B NOBCEAHEBHOM
XKU3HM M NpaKTU4Yeckoin aesatenbHocTU. Ocoboe MecTo B 3TOW CUCTEME 3HAHWM
3aHMMatOT 3/IEMEHTbI COAepPXXaHWs, KOTOPbIe CyXXaT OCHOBOW NS (hOpMUPOBaHUSA
MPeACTaB/IEHNA O COBPEMEHHON eCTeCTBEHHO-Hay4yHOW KapTuHe Mupa MU
LLEHHOCTHbIX  OPWEHTaUMAX  JIMYHOCTW,  CMOCOGCTBYHOLIMX  FymaHu3aumu
6ronornyeckoro 0bpasosaHus.

CTpyKTypupoBaHue cofepXXaHusa y4ebHOro maTepuasa B nporpamme o
6ronorMM OCyLEeCTBNIEHO C YYETOM MPUOPUTETHOrO 3HAYEHMS 3HaHWUA 00
OT/IMUYNTENbHBLIX 0COBEHHOCTSIX XXMBOIN MPUPOLbI, O eé YPOBHEBOW OpraHM3aLumn 1
3BONOUMN. B COOTBETCTBUN C 3TUM B CTPYKTYpe y4ebHOro npegmeTa «bronorms»
BblAeNIeHb! CrefytoLLiMe coaepXKaTesibHble NMHMKN: «Bronorus Kak Hayka. MeToapl
Hay4yHOro no3HaHus», «Knetka kak 6uonoruyeckas cuctema», «OpraHusM Kak
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ouonornyeckas cucteMa», «CuctemMa M MHOroobpasve OpraHMyecKoro mupar,
«DBONMIOLMA XKNBOW NPUPOAbI», «DKOCUCTEMbI U NMPUCYLLME M 3aKOHOMEPHOCTM.

Llenb m3yyeHuns y4yeGHOro npeameta «bumonorms» Ha 6a30BOM YpOBHE —
OBNafileHVe  00y4YaroLMMUCA  3HAHUAMWU O  CTPYKTYPHO-(PYHKUMOHaNbHOW
OpraHu3auMm >KMBbIX CUCTEM pPasHOro paHra W MNpUOOpPeTeHne  YMeHWiA
MCMO0/Mb30BaTb 3TU 3HAHWA A/1F TPaMOTHbIX [AEACTBUA B OTHOLLUEHUN OOBEKTOB
XXV1BOW NPUPOAbI U PELLEHUS Pa3/INYHbIX XXU3HEHHbIX NPOGEM.

[loCTVXeHne uenn usyyeHus ydyebHoro npegmera «buonorus» Ha 6a30BoM
YPOBHE 06eCnevnBaeTcs peLleHreM CneayoLmx 3agay:

OCBOEHMe 00YyYatoWMUMUCH CUCTEMbl 3HAHWA O OMONIOTMYECKUX TEOpPUSX,
YUYEHUAX, 3aKOHaxX, 3aKOHOMEPHOCTAX, rMnoTesax, npasunax, CnyXatimx 0CHOBOM
ANA (hopMUpPOBaHUA NPeAcTaBNeHUA O eCTeCTBEHHO-Hay4HOW KapTvHe Mupa, o
MeToAax Hay4yHOro rno3HaHus, CTPOEHUM, MHOroobpasMm 1 0COBEHHOCTAX XKUBbIX
CUCTEM Pa3HOr0 YPOBHS OpraHM3auuu, BblAAKLMXCA OTKPbITUAX U COBPEMEHHbIX
nccnefoBaHMsAX B 61Monoruu;

(hopMUpoBaHMe Yy 0OYYarOLLMXCA MO3HaBATE/bHbIX, WHTENEKTYaIbHbIX W
TBOPYECKMX CMOCOBGHOCTEN B MPOLECCE aHa/M3a [JaHHbIX O MyTAX pasBuUTUA B
OMONOrMM HayuHbIX B3rNS40B, MAEA U NOAXOA0B K W3YYEHUHO XKMBbLIX CUCTEM
Pa3HOro YpPOBHSA OpraHn3aunu;

CTaHOB/IEHMe Yy oOy4arowmxcs 00Wein  KynbTypbl, (QYHKLMOHaIbHOM
rpaMoOTHOCTU, Pa3BUTUE YMEHNIN OOBACHATb U OLEHMBATL AB/IEHNA OKPYXKatoLLEero
MMpa >KMBOW MpUPOAbl HAa OCHOBAHMW 3HAHWWA W ONbITa, MOMYYEHHbIX MNpW
N3y4eHnn 6ronoruu;

(hopmupoBaHMe Yy 00y4aroLWMXCA YMEHWUA WINKOCTPUPOBATb  3HAYeHUe
OMO/IOTUYECKMX 3HAHWI B MNPAKTUYECKON [eATeNbHOCTU 4YeNoBeKa, pasBUTUK
COBPEMEHHbIX MeANLMHCKUX TEXHO/OMMIA N arpobnUOTEXHONOTWIA;

BOCNUTaHME YOEXAEHHOCTM B BO3MOXHOCTM MO3HAHUS Ye/IOBEKOM >XMBOW
npupoabl, HE06X0ANMOCTU GEPEXXHOI0 OTHOLLUEHMS K HEid, COBMOAEHNS STUUECKMX
HOPM Npwv NPOBeAEHNN BMOSIOTNYECKMX UCCIEA0BaHWN;

OCO3HaHWMe LEHHOCTU OWMOMOrMYEeCKNX 3HAHWA [A/19 MOBbILWEHNA YPOBHA
3KOJIOTUYECKOWN KyNbTYpbl, A/19 (hOPMUPOBAHNSA HAYHHOrO MUPOBO33PEHNS;

NPUMeEHEHME NPUOBPETEHHBLIX 3HAHWUIA U YMEHWIA B NOBCEAHEBHOMN XMU3HW ANS
OLLeHKM NOCNeACTBNIA CBOEN AeATeIbHOCTM MO OTHOLLIEHUIO K OKPYXKatoLLei cpese,
COOGCTBEHHOMY 3[0pPOBb, 060CHOBaHWE W COO/MKOAEHVME Mep MNPOPUIAKTUKM
3ab6011eBaHUN.

B cucrteme cpegHero o6ulero obpasoBaHus «buonorus», usyyvaemas Ha
6a30BOM YpOBHE, ABNAeTCA 00s3aTeflbHbIM Y4YeOHbIM MpPeaMeToOM, BXOAALMM B
COCTaB MpeAMETHO 061acTN «ECTECTBEHHO-HAYYHbIe NPEAMETbI».



[na n3yyeHns 6ruonornn Ha 6a3oBoM YpoBHe cpefHero obLiero o6pasoBaHums
oTBoamTcA 68 yacos: B 10 knacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34
yaca (1 yac B Hefeno).



COOEP>XAHWVE OBYUEHUNA
10 K/TACC

Tema 1. bnonorma kak Hayka.

Bronorvsa kak Hayka. Ceasb 61M0n0rny ¢ 06LLECTBEHHLIMU, TEXHUYECKUMU U
APYTMMU eCTECTBEHHLIMU HayKaMK, (Mnocotnein, STUKON, 3CTETUKOM M NPaBOM.
Ponb 6Guonoruv B (HOPMUPOBAHUM COBPEMEHHOW Hay4HOM KapTWHbI Mupa.
CucTema 61010rMyYecKnxX Hayk.

MeToAb! NO3HaHWA XXNBOW Npupoabl (HabNtoAeHMe, IKCNEPUMEHT, ONmMcaHue,
n3MepeHne, Knaccuukauus, MoAenMpoBaHWe, CTaTUCTUYecKasd 006paboTka
[aHHbIX).

JdemoHcTpaymn:

MopTpeTsl: Y. AapsuH, . MeHgens, H. K. Konbuos, JX. Y0OTCOH n ®. Kpuk.

Tabnuubl 1 cxembl: «MeTobl NO3HAHWS XXMBOW MPUPOLbI».

JTabopaTopHble 1 NpaKTU4deckue paboThbl:

MpakTnyeckas pabota No 1. «MIcnonb3oBaHWe pPas3IMYHbIX METOLO0B Mpu
N3yYeHU B1OMOTNYECKNX OOBEKTOBY.

Tema 2. )KnBble CUCTeMbI U UX OpraHn3aLus.

YKuBble cuctembl (brocucTembl) Kak npegmeT nulydeHusa uonorum. Otanyme
YXVBbIX CUCTEM OT HeOpraHM4ecKor Npupospl.

CBoitcTBa 61MOCUCTEM M X pa3HooBpasne. YPoBHU opraHn3aumm 6UoCnCTeM:
MOMIEKYNAPHbIA,  KMNETOYHbIA, TKaHEBbIA, OpPraHW3MeHHbIA, MNOMyISUNOHHO-
BW0BOW, 3KOCUCTEMHbI (BMOreoLeHOTUYECKNIA), BUOCHEPHDBIIA.

JemMoHcTpaumn:

Tabnuubl 1 cxembl: «OCHOBHbIE MPU3HAKM XU3HW», «YPOBHU OpraHm3aumuu
YKNBOW NPUPOAbI».

O6opypaosaHue: Mmogensb monekynsl AHK.

Tema 3. XMMNYECKUIA COCTaB U CTPOEHNE KNETKN.

XUMUYECKNIA cOCTaB KNeTKU. XUMUYECKUe 3/1IEMEHTbI: MaKpO3/IeMEHTHI,
MWUKPO3/1eMeHTbl. Bofa 1 MMHepasibHbIe BeLecTBa.

®PYyHKUMM BOAbI W MMUHEpPabHbIX BelecTB B KeTke. [loadep>kaHue
OCMOTUYECKOro banaHca.

Benkn. CoctaB n cTpoeHne 6enkoB. AMUHOKMUCNOTbI — MOHOMEPbLI GenKoB.
He3ameHVMble 1 3aMeHUMble aMUHOKUCIOTbl. AMUHOKUC/IOTHBIN COCTaB. YPOBHU
CTPYKTYpbl 6€e/1KOBO  MONeKynbl  (MepBuMYHass, BTOpPWUYHasA, TPeTUYHas W
YeTBEPTUYHAA CTPYKTypa). XMMUYecKue CBOMCTBa 6enkoB. buonornyeckme
(hYHKUMW 6esKOB.



depmeHTbl — Ouonorvyeckne Katanmsatopbl. CTpoeHMe  epMeHTa:
aKTUBHbIA LEHTP, cybcTpaTHad creynuduyHocTb. KodepMeHTbl. BuTamuHbl.
OTnuns hepMeHTOB OT HeOpraHMYecKnX Katain3aTtopos.

Yrnesofbl: MOHOcaxapwuibl  (rnokKo3a, pubo3a U [e30KCUprb0o3a),
Ancaxapuiabl  (caxaposa, Nnakrtosa) W nonuMcaxapugbl  (Kpaxman, T[/IMKOreH,
Lienint0n103a). bruonormnyeckne PyHKLUN yrnesosos.

nnngel:  Tpuranuepuael,  oconunuael, ctepougbl.  TmapoduisbHo-
rmapoobHble CcBOMCTBa. bBuonornyeckne (yHKUMM nmunuaoB. CpaBHeHMe
Yrn1eBoA0B, 6ENKOB M IMNUAOB KaK UCTOUYHMUKOB 3HEPT U,

HyknenHosble kucnotel: AHK wn PHK. Hykneotnagbl — MOHOMepbI
HYK/IeMHOBbIX KMcnoT. CtpoeHne n yHKumn AHK. CtpoeHue n yHKumm PHK.
Bugbl PHK. AT®: cTpoeHune 1 yHKUNN.

LinTonorus — Hayka o knetke. KnetouHas Teopus — npumep B3anMOLenCTBIS
naen n PakToB B HAy4HOM NO3HaHUWU. MeToAbl U3YYeHNS KNETKN.

KneTka Kak UefnocTHas »>kmas cuctema. OO6LMe MpPU3HAKM  K/ETOK:
3aMKHYyTas Hapy>kHas MembpaHa, monekynbl OHK Kak reHeTMyeckuid annapar,
cucTema CuHTesa 6eska.

Tunbl KNETOK: 3yKapuoTUyeckas W npokapmoTuyeckas. OCOBeHHOCTU
CTPOEHUSA MPOKapMOTUYECKON KneTku. KnetouHas cTeHka Gaktepwit. CTpoeHue
3YKapuMOTUYECKON KNeTKW. OCHOBHblE OT/IMUMS PACTUTENbHOW, XXWUBOTHON U
rPUBHOIN KNETKMN.

[MOBEPXHOCTHbIE CTPYKTYPbl KNETOK — K/eTOYHad CTeHKa, MMUKOKaINKC, UX
(hyHKUMK. Mnasmatuyeckas membpaHa, eé cBoicTea U hyHKUMK. Lintonnasma un eé
opraHongbl. OgHomembpaHHble opraHougbl KneTku: 3INC, annapaTt [onbmku,
NIN30COMbI. [10NyaBTOHOMHbIE OpraHouibl KNeTKU: MUTOXOHAPWUW, NNacTujpl.
[MponcxoxeHne MUTOXOHAPUA W nnactug. Bugbl nnactua. HememoOpaHHble
OpraHoufbl KNeTKW: pPUBOCOMbI, KNETOYHbIN LEHTP, LUEHTPUON, PECHUYKM,
XIYTUKN. PYHKUMM OpraHOMA0B KNETKU. BKNOYeHUS.

AApPO — perynaTtopHbIA LUeHTP KneTkn. CTpoeHve agpa: afepHas 060/104Ka,
Kapuonaasma, XpoMaTuH, A4pbILLKO. XPOMOCOMbI.

TpaHCnopT BELLECTB B K/ETKE.

JemMoHcTpaumn:

MopTpeTbl: A. JleBeHryk, P. I'yk, T. LLBaHH, M. LLneigeH, P. Bupxos, L.
YoT1coH, ®. Kpuk, M. YunknHc, P. ®paHknuH, K. M. bap.

Anarpammbl:  «PacnpefeneHve  XMMUYECKMX 3IEMEHTOB B HEXMBOM
npupoge», «PacnpeaeneHne XMMUYeCKMX 3IEMEHTOB B XXMBOW NPUPOLE.

Tabnuubl N cxembl: «lleprognyeckas Tabnmua XMMUYECKMX 3/1EMEHTOBY,
«CTpOoeHne MoseKy bl BOAbI», «BUOCUHTE3 6efika», «CTpoeHre MONeKy bl 6enKka,
«CTpoeHue hepmeHTa», «HyknenHosble KUCNoTbl. JHK», «CTpoeHne mMoneky/sbl
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ATO», «CTpoeHNe 3yKapuoTMUeCcKoM KNeTKU», «CTPOeHMEe XXUBOTHOM KNETKW»,
«CTpOeHne pacTuUTe/NbHOM KNeTKn», «CTPOeHMe MPOKapUOTUYECKON KIETKM»,
«CTpoeHue Aapa KNeTKn», «YTNesoab», «JInnuapl».

O6opyaoBaHue: CBETOBOW MMUKPOCKOM, 000pyAoBaHWe A9 MpoBeAeHUs
Hab/IOAEHNA, WM3MEPEHWIA, 3KCMEPUMEHTOB, MUKpOnpenapaTbl PacTUTENbHbIX,
YXMBOTHbIX 1 6aKTepUasibHbIX K/ETOK.

JlabopaTtopHble 1 NpakKTUYecKue paboThbl:

NabopaTopHas pabota No 1. «l/3yyeHue KaTa/MTUYECKOW aKTUBHOCTM
(hepMeHTOB (Ha Npumepe amunasbl UK Katanasbl)».

NabopaTopHad pabota Ne 2. «M3yuyeHWe CTPOEHMSI KNETOK pacTeHuMN,
YXMBOTHbIX 1M GaKTePWUiA NoL MMKPOCKOMOM Ha roTOBbIX MUKpoMpenapaTax n ux
onucaHue.

Tema 4. )Kn3HeeATeIbHOCTb K/IETKW.

OO6MeH BeLecTB, UM MeTabonnam. Accummnnaums (NnacTUYeckuii 06meH) v
anceummnnaumsa  (SHepreTMYecKUi 06meH) — aBe CTOPOHbI €4MHOro npouecca
mMeTabonmama. Ponb 3aKOHOB COXPaHEHWS BELLECTB W 3Hepruv B MOHWMaHUK
mMeTabonmsama.

Tunbl 06MeHa BELLLECTB: aBTOTPO(HbIA N reTepoTPOdHbIA. Ponb (PepMEHTOB
B 0OMeHe BELLECTB Y NPEBPALLEHNN 3HEPTUN B KINETKe.

doTocmHTe3. CseToBad W TemHOBad (asbl (POTOCMHTe3a. Peakuun
(POTOCUHTE3a. DPGEKTUBHOCTb POTOCKMHTE3A. 3HAYEHUE (DOTOCUHTE3A AJ1A YKU3HU
Ha 3emne. BnvsHue ycnoeuin cpefbl Ha (POTOCMHTE3 U CNOCOObLI MOBbILLEHWS €ro
MPOAYKTUBHOCTU Y KY/IbTYPHbIX pacTeHUM.

XemocuHTe3. XeMOCUHTe3upyrowmne 6aktepmn. 3Ha4YeHMe XemocuHTesa Ans
XXUM3HW Ha 3emne.

DHepreTnyecknii 06MeH B K/eTke. PaclyensieHne BeLecTB, BblfeneHne u
aKKyMy/IMpOBaHWe 3Heprum B K/eTKe. JTanbl  3HEPreTMyeckoro obmeHa.
['nnkonu3. bpoxkeHne u ero BuAabl. KMCNopoaHOE OKWUCNEeHWE, WK KNeTOYHoe
AbIXaHue. OKucnunTensHoe (hocopunpoBaHme. APeKTUBHOCTb
3HepreTMYecKoro obmeHa.

PeakumMn MaTpuyHOro cuHTesa. [eHeTuuyeckaa wH@opmauma u  OHK.
Pean3aums reHeTMYeCKOn WH(opMauuMm B KreTKe. eHeTUYeCcKuiA Kog wn ero
CBOWMCTBA. TpaHCKpUnuus — MaTpuuHbiii cnHTe3 PHK. TpaHcnsuus — 61MoCUHTES3
benka. ATanbl TpaHcnAumMu. KoAmpoBaHMe amMWHOKMCAOT. Ponb pubocoMm B
buocrHTe3e benka.

HekneTo4yHble (0OPMbI XXU3HM — BUPYCbI. VIcTopua oTKpbITUS BUpYycoB (4. .
BaHOBCKMiI1). OCOBEHHOCTM CTPOEHUS U DKM3HEHHOrO0 LMKIa  BUPYCOB.
bakTepvodarn. BonesHW pacTeHWin, >XMBOTHbIX W Ye/l0BEKa, Bbl3blBaeMble
BUpycamun. Bupyc nmmyHogedmumta yenoseka (BWY) — Bo3byautens Cra.
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Ob6paTHad  TpaHCKpunuus,  peBeptasa WM uHTerpasa.  [lpodmnaktuka
pacnpoCcTpaHeHMs BUPYCHbIX 3a60/1eBaHUA.

JdemoHcTpaymn:

MopTpeTbl: H. K. Konbuos, 4. V. MBaHoBCKMIA, K. A. TMMPA3EB.

Tabnuubl 1 CXeMbl: «TUMbl NUTaHUSA», «MeTabonnam», «MUTOXOHAPUS,
«OHEPreTUYeCKNin 00MeH», «Xnoponiact», «PoTocuHTed», «CtpoeHne AHK»,
«CTpoeHne 1N (PYHKLUMOHMPOBaHNE reHa», «CuHTe3 6eika», «I eHEeTUYECKMIA Koa»,
«Bupycbl», «baktepnotarn», «CTpoeHNe U XU3HEeHHbIR UMK Bupyca CriAa,
bakTepuodhara», «Pennnkauma AHK».

O6opyaoBaHue: mogenv-annavkaumm «Yasoenve OHK v TpaHCKpunums,
«BbunocnHTe3 6eskax», «CTpoeHue KNeTKu», Mogenb CTPYKTypbl AHK.

Tema 5. PasmMHOXeHne 1 nHAMBUAYya/IbHOE pa3BUTMe OpraHn3MOoB.

KNeTouHbIn LUK, WX XKU3HEHHbIW LMK KNeTKW. VIHTep®asa U MUTO3.
Mpouecchl, nNpoTekawowme B MHTepdase. Pennukauma — peakums MaTpUUHOro
cuHtesa [OHK. CTpoeHMe XpoMOCOM. XPOMOCOMHbIA Habop — KapuoTun.
AnnnovaHeln - M rannougHblii -~ XPOMOCOMHbIE  Habopbl.  XpomaTtufbl.
LiuTonornyeckme OCHOBbl  Pa3MHOXEHWA U WHAMBUAYA/IbHOTO  Pas3BUTUA
OpraH13Mos.

HeneHve knetkn — mmnto3. Ctagnum muTto3a. llpolecchl, Npoucxosaiine Ha
pasHbIX CTaanAaX M1TO3a. BUONOrMYeCcKnin CMbICT MUTO3A.

Mporpammupyemas rnbesib KneTku — arnonTos.

®opmMbl pa3sMHOXeHUA opraHM3mMoB: 6ecrnosioe 1 nonoBoe. Buabl 6ecrnonoro
Pa3MHOXEHWNA: [eNeHVe HaaBoe, MOYKOBaHWE OAHO- W MHOTOK/IETOYHbIX,
cropoobpasoBaHue, BeretaTvBHOe pasMHOXEHMe. VICKyCCTBeHHOe K/I0HMpPOBaHMe
OpraHvM3moB, ero 3HayeHue 419 Cenekumnn.

[Mon10BOE pa3MHOXEHME, ero OT/INYKMA OT 6ECronoro.

Meio3. Ctagum meiiosa. Mpouecchl, NPoMUCXoasLlme Ha cTagusax Meiosa.
MoBedeHMe Xpomocom B Meno3ze. KpoccuHrosep. Buonornyeckuii cmbicn u
3HauYeHue melio3a.

[[ameTOreHes — mnpouecc 06pa3oBaHUA MOMOBbIX KNETOK Y >KMBOTHbIX.
[MonoBble Xesnesbl: CEMEHHUKN N AnYHMKKA. Ob6pa3oBaHMe M pa3BUTNE MOJIOBbLIX
KNeToK — rameT (crepmarto3onf, sWLeKneTka) — crnepmaTtoreHes M OBOreHes.
OCOGEHHOCTM CTPOEHUA ANLEKIETOK K crepMaTo3ongos. OnnogoTBOPeHMe.
lNapTeHoreHes.

NHamBuayanbHoe passutve  (OHTOreHe3). 3OMOpPMOHaIbHOE  pa3BUTUE
(smbpuroreHes). ATanbl 3MOPMOHA/ILHOTO Pa3BUTUA Y MO3BOHOYHbIX YXMBOTHbIX:
ApobneHve, ractpynaumsa, opraHoreHes. 1ocTamOpuoHasbHOe pasBuTHe. Turbl
MOCTAMOPUOHANIBHOTO PasBUTUSA: MPAMOe, Henpamoe (MYMHOYHOE). BnunsHue



cpefbl Ha pa3BUTWe OpraHW3MOoB, (PaKTOPbI, CMOCOOHbIE BbI3blBATb BPOXAEHHbIE
ypoZACTBa.

PocT n passutne pacTeHuUid. OHTOreHe3 LBETKOBOrO PacTeHWs: CTPOeHue
CemMeHwu, CTaAnn pas3BUTUS.

JdemMoHcTpauymn:

Tabnuubl 1 Ccxembl: «@DOPMbl Pa3MHOXEHWUA OpPraHM3MoB», «[BONHOE
OMNOJOTBOPEHNE Y LBETKOBbIX pPacTeHUW», «BeretatMBHOE pasMHOXEHME
pacTeHuin», «[eneHne KneTku 6akrepuit», «CTpPOeHMEe MOMOBbIX K/ETOK»,
«CTpoeHne XPOMOCOMbI», «KneTouHbIA LMK», «Pennnkauma OHK», «Mutos»,
«Meio3s», «IpsMoe 1 Henpsamoe pas3BuTUe», «FaMeToreHe3 y M/IEKOMUTAIOLLMX U
yenoBeKa», «OCHOBHbIE CTaANN OHTOreHes3ax.

Ob6opypoBaHue: MWKpOCKOn, MUKponpenapaTsl «CnepmaTosonsbl
M/IEKOMUTAIOLLErO», «ANLEKNeTKa MIEKONUTAlOLLEro», «KapnoknHes B K/eTKax
KOpellKka Nyka», MarHUTHas MopeNb-annavkauma «[eneHve Knetku», MOLeNb
OHK, mogenb meTtagasHoil XpOMOCOMBI.

JlabopaTtopHble 1 NpakTUYecKue paboThbl:

NabopatopHad pa6ota Ne 3. «HabnwogeHve MUTO3a B K/EeTKaxX KOHYMKa
KOpeLLKa /lyKa Ha roToBbIX MUKpOMpenapaTax».

NabopatopHasd pabota No 4. «l3yyeHWe CTPOEHUSI MOMOBbIX KETOK Ha
rOTOBbIX MUKpOMNpenapaTax».

Tema 6. HacnegcTBeHHOCTb Y M3MEHUMBOCTL OPraHM3MOB.

MMpeameT 1 3aga4n reHeTUKN. VIcTopmsa pasBnTusa reHeTUKK. Ponb LUTONOrnmn
N 3MO6PMONOrMM B CTaHOB/IEHUW TeHeTUKW. BKnag POCCUMICKUX W 3apy6eXKHbIX
YUYEHbIX B pasBUTUE TeHeTUKN. MeTodbl reHeTukn (rmbpuaosornyecKuii,
LUUTOreHeTUYECKNIA,  MONEKYNAPHO-TeHeTUYeCcKnin). OCHOBHble TeHEeTUYEeCKMe
MOHATUA. ["'eHeTNYECKas CUMBOJIMKA, UCMO/b3yeMas B CXeMax CKPeLLMBaHWIA.

3aKOHOMEPHOCTM HacnefoBaHUA NPU3HAKOB, YCTaHOBNEHHbIe . MeHaenem.
MoHornépnaHoe ckpewmBaHue. 3akoH eAuHO-06pasva  rmbpuaos  NepBoro
nokoneHusa. [paBUI0 AOMUMHMPOBAHUA. 3aKOH  pacLuensieHnss  Mpu3HaKoB.
['MnoTesa yncToThl raMeT. oHoe 1 HenosIHOe JOMUHMPOBaHME.

OnrmbpnaHoe  cKpewmBaHuWe.  3aKOH  HE3aBMCUMMOIO  Hac/nefoBaHMS
Npu3HakoB.  LInToreHeTMyeckme  OCHOBbI  AUTMOPUAHOIO  CKpELLMBaHWA.
AHanunsunpytoLlee ckpeLLmBaHme. VIcnonb3oBaHne aHaIM3NPYIOLLLETO CKPeLLMBaHS
AN19 onpefeneHns reHoTummna ocoom.

CuennieHHoe HacnefioBaHMe npu3HakoB. Pa6ota T. MopraHa no
CLenIEHHOMY HacnefoBaHUIO TeHOoB. HapyLueHue CLEeNeHna reHoB B pesysbTaTe
KPOCCUHroBepa.

XpoMOCOMHas Teopua HacneACTBEHHOCTU. ["eHETUYECKNe KapThl.
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['eHeTnKa nona. XpoOMOCOMHOe onpegeneHve nona. AyTocoMbl U MOJIOBbIE
XPOMOCOMbI. ['OMOrameTHble UK reTeporameTHble oOpraHusmbl. HacnefosaHue
NPU3HAKOB, CLEMN/EHHbIX C NOJIOM.

3MeHUYMBOCTb. BMabl NSMEHUMBOCTWN: HEHAC/NEACTBEHHasA U Hac/eCTBEHHas.
Ponb  cpeabl B HEHAcNeACTBEHHOW  M3MEHUYMBOCTW.  XapaKTepucTuka
MOAN(IMKALMOHHOW M3MEHUYMBOCTW. BapralMoHHbIN paf 1 BapuaLMoHHas KpuBas.
Hopma peakuun npusHaka. KonMYecTBeHHbIE U KayeCTBEHHbIE MPU3HAKU U UX
HopMa peakummn. CBorcTBa MOAUMDMKALMOHHON N3MEHUNBOCTN.

HacneacteeHHasd, WM reHOTUNUYeCKas, M3MeH4YMBOCTb. KOMOGWHaTMBHaA
M3MEHYMBOCTb. Melio3 1 MOMoBOM NpoLecC — OCHOBa KOMOWHATUBHOM
N3MEHYMBOCTU. MyTaUMOHHAA N3MEHUMBOCTb. Knaccuumkauma myTaumnin: reHHble,
XPOMOCOMHbIE, FeHOMHbIe. YacToTa 1 NpuumHbl MyTaumit. MyTtareHHble akTopbl.
3aKOH romonornyecKnx psaaoB B HacneACTBEHHOM U3MeHUMBoCTH H. . BaBunosa.

BHesAnepHas HacneACTBEHHOCTL U M3MEHUYMBOCTb.

[[eHeTuKa 4enoseka. KapuoTun 4enoseka. OCHOBHble MeTOAbl TEHETUKMU
4enoBeKa: reHeanornyecknii, 61IM3HeL0BbIN, LUTOreHETUYECKNIA, BMOXMMUYECKIMN,
MOJIEKYNAPHO-TEHETUYECKMIA. CoBpeMeHHoe onpefeneHune reHoTuna:
NOIHOreHOMHOE CeKBEeHMpOBaHWe, TeHOTUMNNPOBaHKE, B TOM YMCNEe C NMOMOLLbIO
MUP-aHann3a. HacneacTBeHHble 3ab0/eBaHUA  4YefloBeKa: reHHble 60/1e3HN,
60/1e3HM C Hac/eACTBEHHOW NpPeapacnonoXeHHOCTbI0, XPOMOCOMHbIE GOME3HN.
Comatnyeckne W reHepatuBHble MyTauuu. CTBOMOBble KNETKW. [pUHUMNBI
3[10POBOro 06pasa XXM3HW, ANAarHOCTUKK, NMPOPUIAKTUKA U NTIeYeHNS TEeHETUYECKNX
6onesHen. MeauKoO-reHeTUYECKOe KOHCY/IbTUPOBaHME. 3HayeHne MeauLMHCKON
reHeTMKM B NPeA0TBPaLLEHNN U NTEYEHUN TEHETUYECKINX 3a060/1eBaHMI Ye/oBeKa.

JdemoHcTpauymn:

MopTpeTbl: . MeHgens, T. MopraH, I'. ge dpus, C. C. YeTtsepukos, H. B.
TumodpeeB-PecoBckuia, H. V1. BaBnnos.

Tabnuupl 1 cxembl:  «MOHOrMOpNAHOE  CKpewmBaHWe U ero
LNTOreHeTnyeckasd OCHOBa», «3aKOH paclLensieHMa M ero LuToreHeTnyeckas
OCHOBa», «3aKOH  4YUCTOTbl  ramet»,  «OUrnbpuaHoe  CKpeLmBaHUe»,
«LlMTonornyeckme  OCHOBbl  AUTMOPUAHOIO  CKpewmBaHusA»,  «Meios»,
«B3anmopencTeme annefibHbIX TeHOB», «[eHeTMYecKne KapTbl pPacTeHUH,
XXMBOTHbIX U 4enoBeKa», «IeHeTMKa nosa», «3aKOHOMEPHOCTW Hac/efoBaHuA,
CUENnMIeHHOro ¢ nosom», «KapnmoTunbl 4YenoBeka W XKMBOTHbIX», «Buibl
N3MEeHUYMBOCTU», «MoandrKaunoHHas N3MeHYMBOCTb», «HacnegoBaHue pesyc-
(hakTopa», «I"eHeTnKa rpynn Kposu», «MyTaunmoHHas N3MEHUNBOCTb.

O6opyposaHue: mogenu-annankauunm «MoHOTM6pMAHOE CKpeLmBaHme,
«HenonHoe [JOMWHMPOBaHME», «ANUrnMbpnaHoe CKpelimBaHune», «[llepekpécT
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XPOMOCOM», MMUKPOCKOM W MuUKponpenapar «[posoduna» (Hopma, MyTaumm
(hopMbI KpbINIbEB M OKpPacku Tena), repbapuii «C0pox NoCEBHOMN».

JlabopaTtopHble 1 NpakTUYeckue paboThbl:

NabopatopHasa pabota Ne 5. «/13yyeHue pe3ynbTaTOB MOHOrMOPUAHOIO ”
ANTMOPULHOIO CKPeLLMBaHUA Y AP030¢Kn/ibl HA FTOTOBLIX MUKPOMpenaparax».

NabopaTopHas pabota Ne 6. «3yyeHne MOANDMKALNOHHOW N3MEHUYMBOCTMH,
MOCTPOEHVE BapuaLMOHHOIO paga v BapnaLMOHHON KPUBOW».

NabopaTopHas pabota Ne 7. «AHann3 MyTauui y Apo3odunibl Ha roTOBbIX
MUKpOMpenapaTax».

MpakTnyeckas pabota Ne 2. «CocTaBneHWe W aHann3 POAOC/IOBHbIX
Ye0BeKa».

Tema 7. Cenekums opraHnamoB. OCHOBbI BUOTEXHOIOM N,

Cenekuusa Kak Hayka M npouecc. 3apoXaeHue Ccenekumm u foMecTuKaums.
YuyeHne H. W. BaBunoBa 0 LUEHTpax MNPOMCXOXAEHUA W MHOroobpasus
KYNbTYPHbIX pPacTeHWUin. LIeHTpbl NMPOUCXOXAEHUS AOMALLIHUX XXMBOTHbIX. CopT,
nopoga, LuTamm.

CoBpeMeHHble MeTOAbI cenekuumn. MaccoBblil U UHAVMBUAYASIbHBIA OTOOPbI B
CeNneKkuMn pacTeHUd M XMBOTHbIX. OueHKa 3KcTepbepa. Ban3KopoacTBeHHOe
CKpeluMBaHne — WHOPUAMHI. Yuctad nHUA. CKpewmBaHWe YUCTbIX JIMHWIA.
["eTepo3unc, unn rnbpugHas cuna. HepoacTBeHHOe CKpelvBaHWe — ayTOpUANHT,
OTpganéHHas rubpuamsaumsa u  eé ycnexu. VICKYCCTBEHHbIA MyTareHes Wu
noslyyeHvie NOMMNIOUA0B. [OCTUXKEHWUA Cenekumyv PacTeHU, >XMUBOTHbIX W
MWKPOOPraHn3MOB.

BruoTexHonorua Kak oTpac/ib NMpou3BoAcTBa. [eHHasa WHXeHepus. 3Tanbl
co3faHna pekomMbuHaHTHOM JHK 1 TpaHCreHHbIX opraHu3mMoB. KneTtouyHas
NHXeHepus. KnetouHble KynbTypbl. MUKPOK/IOHA/IbHOE PasMHOXEHWE PacTeHUMN.
KnoHupoBaHMe BbICOKOMPOAYKTUBHbBIX — CE/IbCKOXO3NCTBEHHBIX  OpPraH1M3moB.

JKonornyeckne M 3tudecknme  npobnembl. MO -  reHeTU4ecku
MOAN(ULMPOBAHHbIE OPraHN3MbI.
JdemoHcTpaummn:

MopTpetbl: H. V. Basunos, . B. MuuypuH, I'. [. KapneueHko, M. &.
iBaHOB.

Tabnuupbl N cxembl: KapTa «LleHTpbl MPOMCXOXAEHUA U MHOroobpasus
KYNbTYPHbIX pacTeHWi», «Iopoabl AOMALLHMX XUBOTHbIX», «CopTa KY/bTYPHbIX
pacTeHunin», «OTaanéHHas rnbpunamsaums», «PaboTsl akageMmmka M. ®. IBaHoBa»,
«Monunnongmsa», «O6beKTbl BuMOTeXHONMOrMM», «KneTouHble KynbTypbl WU
KNOHMPOBaHME», «KOHCTPYMPOBaHME U NEPEHOC FreHOB, XPOMOCOM».

O6opyfoBaHMe: My XXM NI0LOB 1N KOPHEMNMIOA0B AUKNX (hOPM U KY/IbTYPHbIX
COPTOB pacTeHui, repbapmnili «CelbCKOX03ANCTBEHHbIE PaCTEHUS.
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J1abopaTopHble 1 NPaKTUYecKme paboThbl:

AKckypensi «OCHOBHble MeTOfbl M [OCTVXKEHWUS CEeNeKkuuuM pacTeHuin u
XMBOTHbIX  (HA  CENEKUMOHHYH  CTaHLMHO, NNEMEHHY0  (hepmy,
COpTOMCNbITAaTENbHbIA  y4yacTOK, B TEMIMYHOE XO35ACTBO, /labopaTopumio
arpoyHMBEpPCUTETA UM HAYUYHOTO LIEHTPa)».

11 KNNTACC

Tema 1. IBONOLUNOHHAA BMOMOTUA.

MpeAnocblIKA  BO3HUKHOBEHUS 3BOJIOLMOHHOW Teopuun. 3IBOJOLMOHHASA
Teopus 1 eé Mecto B 6monorun. BnusHue 3BONHOLMOHHON TeOpMU Ha pasBUTME
61oiorun 1 gpyrux Hayk.

Ceupgetenscrtea 3Bontoummn. [laseOHTONIONMYECKME: NOCNef0BaTe/lbHOCTb
MoOsIBNIEHUA BUAOB B Ma/lEOHTONIONMYECKOW NETOMNUCK, MepexofHble (hopMbl.
Buoreorpaguyeckme: CXOACTBO M pasnnyne ayH 1 piop MaTePUKOB 1 OCTPOBOB.

AMOPUONOrNYecKme: CXOACTBA W pas3nMums 3MOPUOHOB pasHbIX BWULOB
MO3BOHOYHbIX. CpaBHUTE/IbHO-aHATOMUYECKME: TOMOJIOTMYHbIE, aHa/IOTUYHbIE,
PYAMMEHTapHble OopraHbl, ataBu3mMbl. MoneKkynsapHO-OMOXMMUYECKME: CXOACTBO
MeXaHW3MOB Hac/IeICTBEHHOCTN M OCHOBHbIX METabo/MYecKnx MNyTen y BCeX
OpraH13Mos.

OBOMOUMOHHAA Teopus Y. [apsuHa. [1peanocbiiKM  BO3HWUKHOBEHUA
[apBMHU3MA. [BMXyLiMe CWibl 3BOMKOLMM BUAOB NO [apeuHy (M36bITOYHOE
Pa3sMHOXXEHWE MPU OrpaHNYEeHHOCTU PEeCcypPCcoB, HeornpenenéHHas U3MeH4YMBOCTD,
6opbba 3a CyLlecTBOBaHMe, eCTECTBEHHbI 0TOOP).

CuHTeTn4Yeckasn Teopus aonoumm (CT3) 1 eé OCHOBHbIE MOMOXEHNS.

Mwukpoasosntouus. Monynaums Kak eguHULa BUAA 1 3BOJTHOLMMN.

ABmxyLme cunbl (pakTopbl) 3BOMAKOLMN BULOB B npupoge. MyTaunoHHbIN
MpoLecc M KOMOMHATMBHas WM3MEHYMBOCTb. [lonyNAUMOHHbIE BOMHbI M Apeind
reHoB. V13onauma u murpaums.

ECTecTBEHHbI OTOGOP — HanpaBnAwoWMin akTop 3soounn. PopMbl
eCTeCTBeHHOro otbopa.

MpncnocobieHHOCTb OpPraHM3MOB Kak pe3ynbTaT 3sonounn. [pumepsl
MPUCMOCO6/IEHNIA Y OpraHn3MoB. ApoMopgo3bl 1 AMO-afanTaumn.

Bug wn  BumpoobpasosaHue. Kputepum  Buga.  OCHOBHble  (DOPMbI
BMA006pa30BaHNSA: reorpadmyeckoe, 3KOI0rMyeckoe.

Makpoasonouus.  Popmbl  3BOMOUNW:  (UIETUYECKAs, [AMBEPreHTHas,
KOHBEpPreHTHas, napasinensHas. HeobpaTMmocTb 3BOHOLMMN.

MponcxoxeHne OT Hecneumann3MpoBaHHbIX MpPegKoB. porpeccupytollas
crneyvanmsaums. AfanTueHasa pagnaums.
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JdemoHcTpauymn:

MopTpeTbl: K. JlInHHen, XK. b. Jlamapk, Y. OapsuH, B. O. Kosanesckuii, K.
M. Bap, 3. Nekkens, ®. Mionnep, A. H. CeBepL,0B.

Tabnuubl N cxembl: «Pa3BUTHE OPraHNYecKoro mupa Ha 3emsne», «3apoabILLn
MO3BOHOYHBbIX  >KMBOTHbIX»,  «ApXeonTepukc»,  «®Popmbl  60pbObI  3a
CyLLEeCTBOBaHME», «ECTECTBEHHbIA 0TOOP», «MHOroobpasne COPTOB PaCTEHWNA»,
«MHoroo6bpasve  nopoa  XWMBOTHbIX»,  «[onynsauun»,  «MyTalMOHHas
N3MEHYMBOCTb», «ApomMopdo3sbl», «lanoagantaummy», «O6Las aereHepaums»,
«ABMXYLLME CWUNbl 3BOMOUMMY», «KapTa-cxema Maplipyta nyTewiectsus Y.
[apBnHa», «bopbba 3a cyluecTBOBaHME», «[1pMCnoco6AeHHOCTb OpPraHM3mMOB»,
«["eorpadmueckoe BU1006pa3oBaHne», «IKONOrMUYeCKoe BUA00OPa30BaHME.

O6opyfoBaHMe: KONMEKLUMS HACEKOMbIX C Pa3/IMYHbIMU TUMaMU OKPacKW,
Habop NMoA0B M CeMSH, KOMNEKUMa «lpuMepbl 3almMTHBLIX NPUCNOCO6NeHNA Y
XXMBOTHbIX», Mofenb «OCHOBHbIE Hamnpas/ieHWUsa 3BOJOLMMY», 00bEMHAA MOZLESb
«CTpOEeHWe roIoBHOr0 Mo3ra MNo3BOHOUHbIX.

Buoreorpauueckasd Kapta Mupa, Koanekums «®Popmbl  COXPaHHOCTU
MCKOMaeMbIX >KMBOTHbIX W pacTeHWU», MoAeNb annavkauma «llepekpéct
XPOMOCOM»,  BNaXHble npenapatbl «Pa3BuTne Hacekomoro», «Pa3BuUTue
NAryLWKr», MUKponpenapat «Apo3opuna» (HopMa, MyTaumm OpMbl KpPbl/ibeB U
OKpacku Tena).

JlabopaTtopHble 1 NpakKTUYecKue paboThbl:

NabopatopHad pabota Ne 1. «CpaBHeHMe BWMAOB MO MOPM{OIOrNYECKOMY
KpUTEPUIO».

NabopatopHas paboTta Ne 2. «OnncaHue NpUcnocob/ieHHOCTM opraHu3ma u
€€ OTHOCUTENBLHOIO XapaKTepa.

Tema 2. BO3HNKHOBEHME N pa3BUTUE XXMN3HWN Ha 3eMJie.

[loHay4Hble npeacTaBNeHns O 3apOXKAEHUU >KU3HW. HayuHble runoTesbl
BO3HWKHOBEHUA >KM3HW Ha 3emse: abuoreHes U naHcnepMus. XUMUYeckas
3BoNoUMA. AOMOreHHbIN CUHTE3 OpraHMYeCcKMX BELLECTB W3 HEOPraHU4YecKux.
JKcneprMeHTa/lbHOE NOATBEPXKAEHME XMMUYECKO 3BOMIIOLUMN. HavasibHble aTanbl
6uonornyeckoin agontoummn. Mmnotesa PHK-mupa. ®opmuposaHre MemOpaHHbIX
CTPYKTYP M BO3HWKHOBEHWE MPOTOKMETKU. [lepBble KMIETKM U WX 3BOOLMSA.
PopMMpOoBaHNE OCHOBHbIX FPYMM XUBbIX OPraH13mMOB.

Pa3BuTMe XXM3HM Ha 3emsie Mo 3paMm W1 nepuogam. Katapxend. Apxeinckas u
npoTepo3onckas 3pbl. [Maneo3oiickas 3pa W e€ nepuofbl: KeMOPUNCKUIA,
OPAOBUKCKWIA, CUNYPUACKNIA, IEBOHCKNIA, KAMEHHOYTO/IbHbIIA, MEPMCKUINA.

Me3030licKas apa 1 eé nepuofpbl: TPMacoBbIii, KOPCKUA, MENOBOM.

KaliHo3olckasd 3pa ¥ €& nepuofbl: NaseoreHoBbld, HEOreHoBbIN,
aHTPOMNOreHOBBIN.
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XapakTepucTmka Kammara u reosiormyeckmx npoweccos. OCHOBHble 3Tarbl
3BONIOUMN PACTUTENILHOTO W XXMBOTHOIO Mupa. ApOMOpPdO3bl Yy PacTeHUA U
YXMBOTHbIX. [0sBIEHNE, PacLBET U BbIMUPaHWE Py XXMBbIX OPraHnU3MOB.

Cuctema OpraHM4Yeckoro Mumpa Kak OTpakeHue 3BonoUUN. OCHOBHbIE
crcTeMaTUYECKUe rpynmnbl OPraH1M3MoB.

3BO/OLMA YenoBeKa. AHTPOMNOMOrNA Kak Hayka. PasButre npeacTaB/ieHNin o
MPOUCXOXAeHUN uYenoBeka. MeTofbl M3y4deHMsi aHTporioreHesa. CxofctBa MU
PasNnymns YenoBeKa 1 XXUBOTHbIX. CUCTEMATUYECKOE MOJMOXEHWE Ye0BeKa.

Opmxywme  cunbl  (hakTopbl)  aHTponoreHesa.  HacneacteeHHas
M3MEHUMBOCTb W  ECTECTBEHHbI 0T60p. OOLIECTBEHHbIA 006pa3  >KMU3HU,
N3roTOB/IEHME OPYANIA TPYA], MbILLIEHNE, PeYb.

OCHOBHbIE CTagun 1 BETBW 3BOJIHOLMUN Ye/I0BEKA: aBCTPa/IoNnUTeKM, Yenosek
ymenbld, YenoBek npsMoxoAdwmii, YenoBek HeaHAepTasbCKUWA, Yenosek
pa3yMHbIA. HaxofKn MCKOMaemblX OCTaTKOB, BPeMS CyLLeCTBOBaHWUS, 06/1acTb
pacnpocTpaHeHusi, 06bEM ro/IOBHOro mMo3ra, 06pas >X13HKW, opyauns.

Uenoseyeckne pacbl. OCHOBHble  06O/bLUME  pacbl:  eBpOMneonaHas
(eBpasuiickas),  Herpo-aBCTpasionaHas  (9KBaTopuasbHas),  MOHro/s0MAHas
(asnarcko-amepukaHckas).  YepTbl  NPUCNOCOBGNEHHOCTM  MNpeAcTaBuTeNen
Ye/IoBEYECKMX pac K YCMNOBMAM CyLLeCTBOBaHMA. EAMHCTBO YenoBeyeckux pac.
KpuTtunka pacusma.

JdemoHcTpauymn:

MopTpeTbl: ®. Peaun, J1. MNMactep, A. . OnapuH, C. Munnep, I'. FOpn, Y.
JapBuH.

Tabnmupl M cxembl: «Bo3HWKHOBEHMe CONHEYHON CUCTEMbI», «Pa3BuTue
OpraHuyeckoro Mupa», «PacTuTenbHad KneTKa», <«KMBOTHasA  KETKa»,
«[MpokapnoTnyeckas KneTtka», «CoBpeMeHHas CUCTemMa OpPraHM4Yeckoro mupa,
«CpaBHeHMe aHaTOMMYECKUX 4YepT CTPOEHUS YenoBeKa W YesioBEKOOOPasHbIX
06e3bsiH»,  «OCHOBHble  MecTa  Ma/IeOHTOMOMMYECKMX  HAxXOL4OK  MpPesKoB
COBPEMEHHOI0 4esioBeka», «[peBHeilune nwoan», «peBHue noam», «llepsble
COBPEMEHHbIe oan», «HenoBeveckne pacbl».

Ob6opypoBaHue:  Mynskm  «[lpoucxoxaeHne  YenoBeka»  (GHOCTbI
aBCTPA/IONNTEKA, MUTEKAHTPOMa, HeaHAepTasibLa, KPOMaHbOHLA), CMEenKu Wau
N306paXKeHNs KaMeHHbIX OpYyAWA MepBOOLITHOrO 4enoBeka (KamHU-4onnepsbl,
pybuna, ckpebna), reoxpoHonoruyeckas TabnuMua, Komnekums  «dopmbl
COXPaHHOCTW MCKOMaeMbIX XXMBOTHbIX U PACTEHMNA.

JTabopaTopHble 1 NpaKTU4deckue paboThbl:

MpakTnyeckas pa6ota Ne 1. «M3yyeHne MCKONaemblX OCTATKOB pacTeHUi U
YXMBOTHbIX B KOIEKLMNAX.
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JKCKYpCcua «3IBOMKOLMA OpraHNM4ecKoro mmpa Ha 3emne» (B eCTeCTBEHHO-
Hay4YHbI U KpaeBegueCcKnid My3eit).

Tema 3. OpraHunsmbl 1 OKpyXKatoLasa cpega.

JK0/0orua Kak Hayka. 3agadn 1 pasgesnbl 3konorum. Metofbl 3KO1I0rMYECKNX
nccnefoBaHNiA. IKONOrMyecKoe MMPOBO33PEHE COBPEMEHHOMO YeI0BEKA.

Cpefbl 06MTaHMA OpPraHM3MOB: BOAHas, Ha3eMHO-BO3[YLLHas, MOYBEHHas,
BHYTPMOpraHn3MeHHas.

JKonoruyeckne aktopbl. Knaccuukauma 3KOMOrMYECKMX (haKTopOB:
abuoTunyeckme, OMOTMYECKME W aHTPOMOreHHble. [eincTBMEe 3KONOrMYECKUX
(paKTOpOB Ha OpraHM3Mmbl.

AbroTnyeckme (hakTopbl: CBET, TeMMepaTypa, BNaXKHOCTb. POTONEproan3M.
MpucnocobneHnss  opraHM3amMoB K AENCTBUIO  abMOTUYECKUX  (haKTOPOB.
bBronornyeckune puTmbl.

BuoTnyeckne  aktopbl.  Bugbl  GMOTMYECKMX — B3aMMOAENCTBUINA:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero (hopMbl. NapasntusmM, Koonepaums,
MyTya/IM3M, KOMMEHCa/IM3M (KBapTUPAHCTBO, Hax/1eOHWYeCTBO). AMEHCA/IN3M,
HeTpaM3m. 3HayeHWe OMOTUYECKMX B3aMMOAENCTBUA [ANA CYLLECTBOBaHUA
OpraHn3MoB B MPUPOLHbLIX COOBLLECTBAX.

JKOMOrMyeckne  Xxapaktepuctuki nonynaumu. OCHOBHblE  MOKasaTenu
NONYNAUMN:  YUCIEHHOCTb, MIOTHOCTb, POX/AAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpaums. JuHammka YNCNeHHOCTM NONyAuUn U eé perynauus.

JemMoHcTpaumn:

MopTtpeTbl: A. M'ymbonbaT, K. ®. Pynbe, 3. Nekkenb.

Tabnuubl 1 cxeMmbl: KapTa «IpupogHble 30HbI 3emMnn», «Cpefbl 06UTaHKUA
opraHusmMoB», «®doTtonepuognsmy», «llonynayum», «3aKOHOMEPHOCTU poCTa
YMCNEHHOCTN NONYIALMN NHPY30PUN-TYENbKN», «ITNLLEBbIE LIeNn».

JTabopaTopHble 1 NpaKTU4YecKue paboThbl:

NabopaTopHas pabota Ne 3. «Mophonornyecke 0CO6eHHOCT PacTeEHNIA U3
pasHbIX MECT 0OUTaHNSA.

NabopaTopHas pabota Ne 4. «BnnsHue cBeTa Ha POCT M pasBUTME YEPEHKOB
KOneyca».

MpakTnyeckas padbota Ne 2. «IoACYET NAIOTHOCTM NOMYNALMIA pasHbIX BUAOB
pacTeHun».

Tema 4. CoobuiecTBa 1 3KO/I0rMYECKME CUCTEMbI.

Coo6LecTBo opraHu3amMoB — 6uoueHo3. CTpyKTypbl OMOLIeHO3a: BWAOBas,
MPOCTPaHCTBEHHaA, Tpoguyeckas (nuvwesas). Bugbl-gomvHaHTbl. CBA3M B
broLeHo3e.

JKonoruyeckne cuctembl (3kocuctembl). [lloHATME 06 3KOCUCTEME WU
buoreoueHose. DYHKUMOHa/IbHbIE KOMMOHEHTbI  3KOCUCTEMbI:  MPOAYLIEHTI,
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KOHCYMEeHTbI, peayLeHTbl. KpyroBopoT BeLLEeCTB U MOTOK 3HEPrum B 3KOCUCTEME.
Tpogmyeckne (nuLleBble) YPOBHU 3KOCUCTeMbl. [uLLeBble LEenM W CeTw.
OCHOBHble MOKasaTeNM 3KOCUCTEMbl: 6uomMacca, NPOAYKUMA. IKOOrMYecKme
nupaMuibl:  NPOAYKLMKW, YUCNEHHOCTW, ©6uomaccbl. CBOICTBA  3KOCUCTEM:
YCTOMYMBOCTb, CaMOperynauus, passutue. Cykueccus.

MpupoaHbIe 3KOCUCTEMbI. DKOCUCTEMbI 03EP N peK. IKOoCUCTeEMA XBOMHOIO
NN LUMPOKOSIMCTBEHHOIO fleca.

AHTPOMOreHHble  3KOCUCTEMbl.  ArpO3KOCUCTEMbI.  YPOO3KOCUCTEMBI.
Bronornyeckoe 1 X039MCTBEHHOE 3HaYeHMe arpo3KOCUCTEM U YPOOIKOCUCTEM.

BrvopasHoobpa3ve Kak (PakTop YCTOMYMBOCTM 3kKocucTeM. CoxpaHeHue
6ronornyeckoro pasHoobpasms Ha 3emne.

YueHne B. . BepHaackoro o 6uocepe. NpaHuupbl, COCTaB U CTPYKTypa
buocdepbl. XKrBoe BewecTBO U ero (yHKumMnU. OCOB6eHHOCTM 6uochepbl Kak
rnobasbHOM 3KOCUCTEMbI. [lMHaMMYeckoe paBHOBECME M oObpaTHasd CBf3b B
buochepe.

KpyroBopoTbl BELLECTB U BMOreOXMMUYECKUE LUMKIbI 31eMeHTOB (yriepoaa,
a3oTa). 30Ha/IbHOCTb 6rocgepbl. OCHOBHbIE G1OMbI CYLLN.

UenoseyecTBo B brocgepe 3emMnn. AHTPOMNOreHHbIe U3MeHeHNsA B buocepe.
["nob6anbHble 3KOMOrMYeckme NpobemMsl.

CocyuiecTtsoBaHue npupoaebl 7 4en0BEYeCTBa. CoxpaHeHwue
6ropa3HO0bpa3nsa Kak OCHOBa YCTOMUMBOCTK Brocdepbl. OCcHOBa paunoHaNbHOro
yrnpasfeHns MPUPOLHbIMM pecypcaMv WM WX UCMOoMb30BaHWe. JloCTxXeHus
61osiornmn 1 oxpaHa nNpupoasbl.

JemMoHcTpaumn:

MopTpeTbl: A. K. TeHcnn, B. H. Cykaués, B. . BepHaackui.

Tabnuubl 1 cxembl: «lnwesble Uenun», «brMOLIEHO3: COCTaB U CTPYKTypa»,
«[MpupogHble coobuectBa», «Llenn nutaHusA», «3KOMOrMYecKas nupaMmmaa,
«buocdepa 1 Yenosek», «KoCMCTEMA LUMPOKO/IMCTBEHHOIO f1eca», «9QKOCUCTeMA
XBOMHOTO  neca», «buoueHo3 BOfJOEMa», «ArpoueHos», «[lpumepHble
aHTPOMOTreHHbIE  BO3AENCTBMS  Ha  Npupody», «BaXHeWllme MCTOYHUKM
3arps3HeHns BoO3ayxa W FPYHTOBbLIX BOA», «lloyBa — BaKHeWLIas COCTaB/AOLLAs
brocdepbl», «PaKkTopbl Aerpagaumm nous», «MapHMKOBbIA 3PHEKT», «PaKTopsbl
PafM0aKTUBHOIO 3arpsis3HeHnss 6uocgepbl», «O6Lias CTpyKTypa 6uocdepbi»,
«PacnpocTpaHeHe >XWU3HW B 6uoctepe», «O30HOBLIA 3KpaH 6UOCHEPbI»,
«KpyroBopoT yrnepoaa B 6uocthepe», «KpyroBopoT a3oTa B MPMPOAE».

O6opyaoBaHue: MofeNb-annaMKaums «TUNMYHble OMOLEHO3bI», repbapuii
«PacTuTenbHble co06LEeCTBa», KOMNEKUNN «B1oLEHO3», «BpeanTenn BaXKHenLLmnX
CE/IbCKOXO3SIMCTBEHHbIX  KY/bTyp», repbapuv W  KOMNEKUMM PacTeHMin U
YXUBOTHbIX, MPUHaANexallme K pasHbIM 3KOMI0OrMYecKMM rpynnam O4HOro BuAa,
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KpacHasa KkHura Poccuiickoil defepauun, M300paKEHUs OXpPaHsAeMblX BUAOB
PacTEHWUIA N XUBOTHbIX.
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NMNAHNPYEMBIE PE3YJIbTATblI OCBOEHUA TIPOTPAMMBI 110
nosiormm HA  BA3OBOM  YPOBHE CPEAHEIO  OBLUEIO
OBPA3OBAHN/A

CornacHo ®IrOC COO, ycraHaBnMBalOTCA TpeboBaHMS K pe3y/bTaram
OCBOEHMS1  obyvarowmmucs nporpaMm  cpefHero  obuwero  obpa3oBaHUs:
NMYHOCTHbIM, MeTanpPeaMeTHbIM 1 NPeAMETHbLIM.

JIMYHOCTHDbIE PE3YJIBTATDI

B CTpyKType /IMYHOCTHLIX Pe3y/bTaTOB OCBOEHMS npeameTa «buonorns»
BblAe/IeHbl CNefytoLme COCTaBAoLME: 0CO3HAHNE 00YyYaroLLMMMNCS POCCUIACKOM
rpaXXAaHCKON NAEHTUYHOCTU — FTOTOBHOCTU K CAMOPAa3BUTUIO, CaMOCTOSATE/IbHOCTU
W camoorpejenieHnto, Haiuume  MOTMBaUMKM K 00y4YeHWO  6uonorum,
LieNleHanpaB/ieHHOe Pa3BUTME BHYTPEHHUX YOEXAEHWA NNYHOCTM Ha OCHOBE
K/HOYEBbIX LIEHHOCTEM W UCTOPUYECKUX TPaguUWUA pa3BuTUA OGMOSIOMMYECKOro
3HaHWUA, TOTOBHOCTb U CMOCOOHOCTb 0OYYatoLLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNbHOCTN  LLEHHOCTHO-CMbIC/IOBbIMW  YCTaHOBKaMK, MPUCYLUUMU  CUCTEME
Ononornyeckoro 06pasoBaHNs, HaaMuMe  3KOJIOMMYECKOro  MpaBOCO3HAHWS,
CMOCOGHOCTU CTaBUTb LIEIN U CTPOUTb dXXMU3HEHHbIE MJ1aHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA NpeaMeTa «buonorus» aocTuratoTcs B
eANHCTBE Y4YeOHOM W BOCMUTATE/IbHON AEATeNlbHOCTU B COOTBETCTBMM C
TPaAMLMOHHLIMN POCCUNCKMMM COLMOKYNbTYPHBIMU, UCTOPUYECKUMU U [y XOBHO-
HPaBCTBEHHbLIMW LEHHOCTAMU, NPUHATLIMU B 00LLECTBE MpaBWlaMyM U HOpMamu
noBefeHNs 1 Croco6CTBYHOT MpoLeccaM CaMOro3HaHMs, CamOBOCMUTaHUA U
CamMopasBUTWA, pPasBUTUA BHYTPEHHEW MO3UUMW  IMYHOCTW, MaTpUOTU3MA,
YBXXEHUA K 3aKOHY M NPaBOMOPAAKY, YeNoBeKy Tpyha U cTapLuemMy MoKOeHWIo,
B3aMMHOIO YB&XKEHWSA, OEPEeXXHOro OTHOLUEHUS K Ky/NbTYPHOMY Hac/iefuio U
TpaguLMam MHOroHauMoHabHOro Hapoga Poccuiickort ®efepaunn, Npupose u
OKpY>KatoLLiel cpeae.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMSA Yy4ebHOro npegmetra «buonorus»
AO0/MKHbI OTPaXaTb FOTOBHOCTb M CMOCOBHOCTL 00YYarOLLMXCA PYKOBOACTBOBATLCA
COPMMPOBAHHON BHYTPEHHEN MO3ULMENA NIMYHOCTM, CUCTEMOWA LEHHOCTHbIX
OpVEeHTaLUMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEX[EeHWW, COOTBETCTBYHOLLUUX
TPaAUUMOHHBIM LEHHOCTAM POCCUIACKOrO 0OLLECTBa, paclUMpeHre >XXU3HEHHOrOo
OMbITa U ONbITa AEATENbHOCT B MPOLECCe peasn3alm OCHOBHbIX Harpas/ieHWi
BOCNUTATE/IbHOIN LeATeNbHOCTU, B TOM YMC/IE B YaCTU:

1) rpaXkgaHcKoro BoCnuTaHus:
CPOPMMPOBAHHOCTb MPaXKAaHCKOM NO3nLmK 00yYatoLerocs Kak akTMBHOMO U

OTBETCTBEHHOIO Y/1eHa POCCUICKOro 00LLEeCTBa;
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OCO3HaHWe CBOUX KOHCTUTYUMOHHbLIX MpaB WM 0083aHHOCTEN, YBaXKEHME
3aKOHa ¥ NpaBoMnopALKa;

FOTOBHOCTb K COBMECTHON TBOPYECKON [eATeNbHOCTU NpW  CO34aHum
yUYebOHbIX NPOEKTOB, PelleHMn Yy4ebHbIX M Mo3HaBaTe/IbHbIX 334ay, BbIMOIHEHUN
OMONOrNYECKMX 3KCNEPUMEHTOB;

CMOCOOHOCTL  OnpefensaTb COOCTBEHHYH) MO3UUMIO MO OTHOLWIEHWUO K
ABNEHNAM COBPEMEHHOM XXU3HN N 0OBACHATL €§;

YMeHUe yuuTblBaTb B CBOMX AEWCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMO/ENCTBMSA NIOAEN C PasHbIMU YORXKAEHUAMU, KYNbTYPHBIMU LEEHHOCTAMU U
COLMabHBIM MOMOXEHUEM;

FOTOBHOCTb K COTPYAHU4YECTBY B MpOLLECCE COBMECTHOrO BbIMO/IHEHWS
y4yebHbIX, MO3HaBaTe/IbHbIX W WUCC/eA0BaTeNIbCKMUX 3afad, YBaXKUTE/IbHOIO
OTHOLUEHUA K MHEHWIO OMMOHEHTOB MpPU 0OCYXAEHWM CMNOPHbLIX BOMPOCOB
OMONOrNYECKOro CofepXaHus;

FOTOBHOCTb K N'YMaHUTapHOW U BO/IOHTEPCKOW AeATeNbHOCTY;

2) NaTPUOTMYeCKOro BOCMUTaHWA:

chopMMpPOBaAHHOCTb POCCUIACKOW rpaKAaHCKo NAEHTUYHOCTN,
naTpuoTM3Ma, YBaXXEHMS K CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTW Mepef
PoanHOR, ropAaocTy 3a CBOM Kpai, CBOK PoauHy, CBON A3blK W KyNbTypy,
MPOLLIOe M HaCcTOALLEee MHOrOHaLMOHaIbHOI0 Hapoga Poccuu;

LIEHHOCTHOE OTHOLUEHME K NMPUPOAHOMY HAac/MeAMio U NamATHUKaM NPUpoAb!,
LOCTVXKeHMsAM Poccum B HayKe, UCKYCCTBE, CNOPTe, TEXHONOMUAX, TPYE;

CMOCOOHOCTb OLIeHMBATb BK/a[ POCCUMINCKMX Y4YE€HbIX B CTaHOB/IEHVE U
pasBuTve OMONOrMM, MOHMMAHWUSA 3HAYeHWs OMONIOrMKU B MO3HAHWM 3aKOHOB
MPUPOAbI, B XXM3HW Ye/loBeKa M COBPEMEHHOMO 00LLECTBa;

nhenHasa yo6eXAEHHOCTb, FOTOBHOCTb K CNYXXeHuto u 3awmte OTeyecTsa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) LyXOBHO-HPaBCTBEHHOIO BOCNUTaHUS:

0CO3HaHWe AYyXO0BHbIX LLEHHOCTEN POCCUINCKOr0 HApoAa;

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOrO MNoBeAeHUs;

CMOCOBGHOCTbL OLeHMBaTh CUTYyauMl0 M MPUHMMATb OCO3HaHHbIE pPeLLeHus,
OPUEHTUPYACL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe IMYHOro BK/Ia4a B MOCTPOEHME YCTOMYMBOrO OyAyLero;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENAM, CO3aHUI0 CEMbM Ha OCHOBE
OCO3HAaHHOI0 MPUHATMA LEHHOCTEW CEMEMHOM >KM3HU B COOTBETCTBUM C
TpaguLmammn Hapogos Poccuu;

4) 3CTETNYECKOro BOCNUTaHUSA:

3CTETUYECKOe OTHOLUEHME K MUPY, BKIHOYad 3CTETUKY ObiTa, Hay4yHOro u
TEXHMYECKOro TBOPYECTBa, CNopTa, TPYAa, 00LEeCTBEHHbIX OTHOLLEHWA;
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NMOHUMaHWe 3MOLMOHA/TbHOTO BO3AENCTBMS XXMBOWN MPUPOLbI N €& LLeHHOCTY;

FOTOBHOCTb K CaMOBbLIP@KEHUIO B PasHbIX BUAAX WCKYCCTBA, CTPemsieHue
MPOSAB/ATL Ka4yecTBa TBOPYECKOMW IMYHOCTY;

5) unanyeckoro BoCnmUTaHUA, POPMUPOBAHNA KYNbTYpPbl 340P0BbA U
3MOLIMOHaNBLHOIo 6/1aronony4ms:

NMOHMMaHWe W peann3auust 340pOBOr0 M 6Ge3ornacHOro o06pasa >KMU3HK
(3mopoBoe  nuTaHMe, COOGNIOAEHME  TUTMEHUYECKMX  MpaBul U HOPM,
cOaflaHCMPOBAHHBIA  PEXMM  3aHATUA W OTAblXa, perynsapHas  Qusnyeckas
aKTMBHOCTb), OEepeXXHOro, OTBETCTBEHHOrO M KOMMETEHTHOrO OTHOLUEHUS K
COBCTBEHHOMY (hM3MYECKOMY U MCUXNYECKOMY 340P0BbIO;

MOHMMaHVWEe LEHHOCTM MpaBui  WHAMBUAYASIbHOTO W KONJIEKTMBHOIO
6e30MacHOro NoBefAeHUs B CUTYaLMsAX, YTPOXKatoLWMX 340P0BbIO U XXU3HU NOLEN;

OCO3HaHWe NOCMeACTBUIA U HEMPUATUA BPeLHbIX NpuBbIYeK (YrnoTpebreHus
aJTIKOro/1s, HAPKOTUKOB, KYypeHus);

6) TPyA0BOro BOCMNUTAHUA:

rOTOBHOCTb K TPyAy, OCO3HaHWe LLeHHOCTM MacTepcTBa, TPYLOH0OueE;

FOTOBHOCTb K aKTVMBHOW AeATENIbHOCTU TEXHONOMMYeCKoOM M CcoumanbHOM
HanpaBNeHHOCTW, CMOCOOHOCTb MHULMMPOBATb, MIaHMPOBATb Y CaMOCTOATE/IbHO
BbINO/HATL TaKyt0 AeATe/IbHOCTb;

NHTEPeC K pas3MyHbIM chepam MpoecCUoHaIbHOW AeATeNbHOCTU, YMeHNe
COBEpLUaTb OCO3HaHHbIA BbIOOp Oyayllein npodeccun U peasim3oBbIBaTb
COOCTBEHHbIE XXM3HEHHbIE MaHbl;

FrOTOBHOCTb M CMOCOOGHOCTL K 06pa3oBaHUIO M CamMo06pa3oBaHWIO Ha
MPOTSHKEHNN BCEW XKNU3HMU,;

7) 3KO/I0rMYeCcKoro BoCnmTaHuA:

3KOJIOTUYECKM LieNlecoobpasHoe OTHOLUeHME K Mpupofe Kak WCTOYHMKY
YXM3HU Ha 3em/ie, OCHOBE eé CyLLleCTBOBaHUS,

MOBbLILUEHNE YPOBHA 3KOMOMMYECKOW Ky/nbTypbl: MPUOBpeTeHVe onbiTa
NIaHUPOBaHMUA MOCTYNKOB M OUEHKM WX BO3MOXHbIX MOCNeACTBUA  ANS
OKpY>KatoLLlen cpefbl;

0CO3HaHWe rnobasbHOro XapakTepa 3KOMIOrMYECKUX MPo6/ieM U nyTen ux
peLLeHns:;

CNOCOBHOCTb WMCMONb30BaTb MNPUOOpPETaeMble MPU  M3ydeHUn 6KoIorum
3HAHMA W YMeHUs NpU  pelleHWr npobnem, CBA3aHHbIX C  pPauMOHa/bHbLIM
npupogononb3oBaHMem  (CobntofeHne  npaBua  MOBEAEHVMS B MPUPOSE,
HanpaB/MeHHbIX Ha COXpPaHeHMe pPaBHOBECUS B 3KOCUCTEMax, OXpaHy BW[OB,
akocuctem, brocepsbl);
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aKTUBHOE  HenpusaTUe  [JeNCTBUWA, NPUHOCALWMX Bpef  OKPYXKatoLlein
MPUPOAHOW Ccpefe, YMeHWe MPOrHo3MpoBaTb He6MAaronpuATHbIE 3KONOrMYecKue
NoCneAcTBUA NPeANPUHNUMAEMbIX AeNCTBUA U NPeaoTBpaLaTb Ux;

Ha/Iume Pa3BMTOro 3KOIOrMUYECKOro MbILLNEHNS, 9KONOMMUYECKON KybTYpbl,
onbITa [eATeIbHOCTH 3K0/0rMYeCKoiA Hanpas/feHHOCT!, yMeHUA
PYKOBOACTBOBATLCA UMW B MO3HABATE/IbHON, KOMMYHUKATUBHON M COLMaNbHOM
MPakTUKe, rOTOBHOCTM K Y4acCTUIO B MPaKTUYECKOW AeATe/IbHOCTM 3KOIOrMYECKOM
Hanpas/eHHOCTY;

8) LLleHHOCTM Hay4YHOr o No3HaHUA:

CPOPMMPOBAHHOCTL MWUPOBO33PEHNS, COOTBETCTBYIOLLEN0 COBPEMEHHOMY
YPOBHIO Pa3BMTUA HAyKM N OOLLECTBEHHOW MPaKTMKW, OCHOBAHHOIO Ha Auanore
Ky/IbTyp, CNOCO6CTBYIOLLEr0 OCO3HAHWIO CBOET0 MEeCTa B MOIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME SA3bIKOBON WM 4MTaTe/IbCKOM Ky/bTypbl Kak CpefcTsa
B3aMMO/ENCTBMSA MeXAY NOAbMU U NO3HAHWUA MUPA;

NMOHUMaHVe Cneunmukn OMONOrMN Kak HayKW, OCO3HaHMS e€ ponv B
(hOpMUPOBAHNM  PaLMOHA/ILHOTO HAY4YHOrO MbILL/IEHWS, CO34aHUN Le/IOCTHOrO
npesAcTaBneHnss 06 OKpyXatolleM MUpe Kak O efMHCTBe MPUpOoAbl, YesioBeka U
o6LecTBa, B MO3HAHUM MPUPOAHBLIX 3aKOHOMEPHOCTEW W peLleHun npobsiem
COXpaHeHUs NPMPOAHOIo PaBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrUWN AN COBPEMEHHON LMBUIU3ALMN:
obecrneyeHnss HOBOTO YPOBHSA Pa3BUTUA MeLMUMHbI, CO3[aHuMe MepCcrneKTUBHbIX
OMOTEXHOMOrNIA,  CMOCOGHLIX  pewatb  pPecypcHble  MNpPo6ieMbl  PasBUTKS
4e/sI0BeYeCTBa, NoucKa MyTei BbIX0o4a U3 rNobasibHbIX 3KOM0rMYecKX npobrem u
obecrneyeHns  nepexoja K  YCTOMYMBOMY  PasBUTMIO,  palMOHa/IbHOMY
MCMO/Ib30BAHNIO MPUPOAHbIX PECYpPCcOB U (OPMUPOBAHMIO HOBbIX CTaH4APTOB
YXU3HY;

3aMHTEPECOBaHHOCTb B MOMYYEHUN OUOMOTMYECKUX 3HAHWIA B LLENsx
MOBbILIEHNA 0OLLUEe Ky/nbTypbl, €CTeCTBEHHO-HAY4YHOW rPamMOTHOCTM, Kak
COCTaBHOM 4acTu (PYHKLMOHa/IbHON rpaMOTHOCTM 00y4arowmnxcs, hopMmpyemon
npwu N3yyeHnn 6ronoruu;

MOHUMaHWe CYLHOCTU METOAOB MO3HAHWSA, UCNO/b3yeMbIX B €CTECTBEHHbIX
HayKax, CMoCOBHOCTM WCMNOMb30BaTb MOJlyYaeMble 3HAHWA A/19 aHamM3a U
0OBbACHEHMS ABNEHMIA OKPYXKatoLWero mMvmpa U npoucxXogawmnx B HEM M3MEHEHWN,
yMeHVe fAenaTb O0O0CHOBaHHble 3aK/HOYEHUS HA OCHOBE Hay4HbIX (aKToB U
NMEIOLUNXCA AaHHbIX C LeSIbio NOSTyYeHNs 4OCTOBEPHbIX BbIBOJOB;

CMOCOOHOCTb CaMOCTOATE/IbHO MCMNO/Mb30BaTh OMOMIOrMYECKNe 3HaHUA ANs
peLLeHns NpobeM B peasibHbIX XXU3HEHHbIX CUTYyaLUMsX;

OCO3HaHWe LIEHHOCTW Hay4yHOW [AeAaTe/lbHOCTU, TOTOBHOCTb OCYLLECTB/SATb
MPOEKTHYIO N UCC/eA0BaTENIbCKYHO AeATENIbHOCTb UHAMBUAYAIbHO U B TPYINeE;
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rOTOBHOCTb M CMOCOBHOCTb K  HENPepbIBHOMY  00pa3oBaHMI0 U
camoo0pa3oBaHNIO, K aKTMBHOMY MO/YYEHUIO HOBbIX 3HaHWA No 6Guonornn B
COOTBETCTBUN C XKU3HEHHBIMU MOTPEOHOCTAMM.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS Y4eBHOro npeamMeTa «BMonorus»
BK/OYAKOT: 3HauMMble A1 (DOPMUMPOBAHMS  MUPOBO33PEHUS  0OYYatoLLMXCS
MEXANCLUMNMHAPHbIE (MeXNpPeaMeTHbIe) 00LLEeHayYHble MOHSATUS, OTpaxaroLLme
LeNOCTHOCTb Hay4yHOW KapTWHbI MMpa W CneuuduKy MeToA0B MO3HAHWS,
MCMONb3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEPrusi, SBNEHME, NpoLecc,
cucTeMa, HayyHbIli (hakT, NPUHLWMM, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccneaoBaHWe,  HabMtOJeHMe,  U3MEPeHMe,  3KCMEPUMEHT U ApPYrux),
YHUBEpPCaNbHble Y4ebHble AeicTBUS  (MO3HaBaTe/lbHble, KOMMYHUKATUBHbIE,

PErynsiTuBHbIe), obecneyrBaroLme (hopmmpoBaHue (hYHKLMOHa/TbHOM
rpaMOTHOCTM W COUMA/IbHOM  KOMMETEHUMM  0byyvarowmxcsa, CrnocobHOCTb
0byyaroLmxcs MCNONb30BaThH OCBOEHHbIE MEeXANCUMMNIMHAPHBbIE,

MWPOBO33PEHYECKME 3HAHMA U YHUBEpPCa/lbHble  y4yebOHble [elCcTBUA B
MO3HaBaTe/IbHOW U COLMaNbHON NPaKTUKe.

MeTanpeaMeTHble pe3y/ibTaTbl OCBOEHMS MPOrpaMMbl CpeAHEero 0OLLero
06pa3oBaHns LO/MKHbI OTPaXKaTh:

OBnageHne  YHMBeEPCaA/IbHbIMU y4eOHbIMN nosHaBaTe/IbHbIMU
[AEeNCTBUAMMN:

1) 6a30Bble /I0rM4YecKme JencTBuUA:

CaMOCTOATE/IbHO  (DOPMY/NIMPOBaTb M aKTya/mM3vMpoBaTb  Npobnemy,
paccMaTpuBaTtb eé BCECTOPOHHE;

MCMO/Mb30BaTb MNPV OCBOEHUM 3HAHUIA NPWEMBI JTIOTUYECKOr0 MbILIEHNA
(aHann3a, CMHTEe3a, CpaBHEHMS, KnaccupmKkauumn, 0606LLeHNS), pacKpbIBaTb CMbICH
OMONOrNYECKMX NMOHATUI (BbIAENATb MX XapaKTepHble MPU3HaKW, yCTaHaB/INBaTb
CBA3U C APYTMU MOHATUAMN);

OnpeaenaTb Lenn [AeATeNlbHOCTW, 3afaBas napameTpbl M KpUTEpUU UX
AOCTUDKEHUS, COOTHOCUTbL pPe3y ibTaTbl AeATe/lbHOCTU C NOCTaB/IEHHBLIMMW LEeNISMU;

MCMo/b30BaTb BUONOrNYECKMe MOHATUA A1 0ObACHEHNA (DAKTOB U ABNEHUN
YKMBOW NpMpoAbl;

CTPOUTb IOrUYecKMe paccyxgeHust (MHOYKTVMBHbIE, [OeAyKTUBHbIE, MO
aHasiornn), BbIABNATb 3aKOHOMEPHOCTU M MPOTMBOPEUUS B paccMmaTpuBaembiX
ABNEHNAX, (POPMY/IMPOBATL BbIBOAbI M 3aK/HOYEHWS;

MPUMEHATb  CXEMHO-MOfe/lbHble  CpeactBa  ANd  NpeAcTaBneHus
CYLLIECTBEHHbIX CBA3el U OTHOLLEHWI B M3Yy4aemblX BMOMOrMYeckmx obbeKTax, a
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TaKkKe  NPOTUBOPEYMIA  pa3HOr0  pofa,  BbIIBIEHHbIX B Pa3/INYHbIX
NH(OPMALMOHHbBIX UCTOYHUKAX;

paspabaTbiBaTb N/aH pelleHns npobneMbl C YYETOM aHa/M3a MMEOLMXCA
mMaTepuanbHbIX U HeMaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B AEATENIbHOCTb, OLIEHMBATb COOTBETCTBME PE3y/IbTaToB
LIeN1IM, OLIeHMBATb PUCKM NOCNEACTBU AeATeNIbHOCTY;

KOOPANHMPOBaTbL U BLIMOMHATL  paboTy B YC/OBUAX  PeasibHoro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;

pasByBaTb KPeaTUBHOE MbILL/IEHNE MPY PELLEHNN XXU3HEHHbIX NPO6IEM.

2) 6a30Bble nccnefoBaTe/IbCKMEe AeNCTBUS:

BNafeTb HaBblKaMKn Y4ebHO-MCCeA0BaTe/TbCKON 1 NPOEKTHON AeATe/IbHOCTH,
HaBblkaMW  paspelleHns  npobsiem, CMOCOGHOCTHIO M TFOTOBHOCTBIO K
CaMOoCTOSATE/IbHOMY MOUCKY METOA0B PeLLeHNs NPaKTUYeCcKnX 3agay, MPUMeEHEHNIO
Pa3INYHbIX METOLOB MO3HAHUS;

MCMO/Mb30BaTb Pas3/INYHble BUAbl [EATENIbHOCTU MO MNOMYYEeHU0 HOBOTO
3HaHWA, €ero WHTepnpeTauuy, npeobpasoBaHUO W MPUMEHEHUIO B Y4YebHbIX
CUTYyauusx, B TOM YKC/e NPy Co34aHMN YUYeBHbIX U COLMabHbIX NMPOEKTOB;

(hopMMPOBaTb Hay4HbIA TUM MbIWIEHNS, BNadeTb Hay4YHOW TEPMUHONOTUEN,
K/IOUYEBbIMM MOHATUAMU U MeTo4aMu;

CTaBUTb W (HOPMYy/NMpoBaTb COOCTBEHHbIE 3alayn B 06pa3oBaTe/lbHOM
[EeATENbHOCTU U XXU3HEHHbIX CUTYaLMsX;

BbISBNSATb  MPUYMHHO-CNEACTBEHHbIE CBA3WM W aKTyalInsuposaTb 3ajaqy,
BblABUraTb rMMNoTe3y eé pelleHusi, Haxo4uTb aprymMeHTbl A8 [0KasaTe/bCTBa
CBOMX YTBEPX/AEHWNIA, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHa/IM3MpoBaTb MOJlyYeHHble B XOAe PeLlleHus 3afaun  pesybTaThl,
KPUTUYECKM OLEHMBATb NUX [OCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHWE B HOBbIX
YC/OBUSAX;

AaBaTb OLEHKY HOBbIM CUTyaLUsaM, OLLEHMBATb MPUOBPETEHHDIA ONbIT;

OCYLLECTB/IATL Lie/ieHanpaB/ieHHbI NMOWCK MepeHoca CPefcTB U Crocobos
AEeNCcTBNS B NpodlecCnoHanbHyo cpeay;

YMeTb MepeHOCUTb 3HaHWA B MO3HaBaTe/IbHYH WM MPaKTUYeCcKyto 06/1acTu
XN3HeJesATeIbHOCTH;

YMEeTb MHTErPMPOBaTh 3HaHNA M3 pasHbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBble WAeW, NpefnaraTb OpUrMHaIbHble MOAXOAbI N PeLLeHns,
CTaBUTb NPO6EMbI U 334a4K, LOMYCKaKOLMe a/ibTepPHATUBHBIE PeLLeHNs.

3) paboTa ¢ MHhopMaLneil:

OPUEHTUPOBATLCA B Pa3/IMYHbLIX NCTOUYHMKAX MHOpMaLnn (TeKCTe yyebHOro
nocobus, Hay4yHO-NonynspHoin nurtepatype, OMONOrMYECKMUX CNOBapsaxX MU
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3zax [aHHbIX, B VIHTepHeTe), aHa/M3MpoBaThb
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NH(OPMALMIO Pa3/INYHbIX BULOB 1 (POPM NpeAcTaBieHns, KPUTUYECKU OLLEHMBATD
€€ JOCTOBEPHOCTb 1 HEMPOTUBOPEUNBOCTD;

(hopMynMpoBaTb 3anpocbl N NPUMEHATL Pas/ivyHble METOAb! MPU MOUCKe U
0T60pe 6MONOrMYECKon MHGopMaLM, HEOOXOANUMOIM ANS BbIMNOMHEHUA YYEOHbIX
3ajay;

npuobpeTtaTb OMbIT WCMOMb30BaHUSA WH(OPMALNOHHO-KOMMYHMKATUBHbIX
TEXHO/IOT M4, COBEPLLEHCTBOBATb Ky/IbTYPY aKTUBHOIO MCMNO/b30BaHNSA Pa3INyHbIX
MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIGUPATL  ONTUMA/ILHYIO  (POPMY  MpefCcTaB/eHUs
6M0NI0rMYecKon MHopMauun (CXeMbl, rpankun, anarpaMmmbl, Tabauubl, PUCYHKK
n fpyroe);

MCMOMb30BaTb Hay4yHbIA fA3bIK B KayeCTBe CpeAcTBa npu pabote C
OMONIOTMYECKON  MHOPMaLMER: MNPUMEHATb  XUMWUYECKME, (QU3NYeCKne WU
mMaTemMaTuMyeckme 3HakuM U CUMBO/bI, (hopMy/ibl, abbpeBmaTypy, HOMeHKNaTypy,
MCronib3oBaTb M MNpeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnsagHocTw;

BMafeTb  HaBblkaMu  pacno3HaBaHMA W 3aWMTbl  UH(opmaumu,
NH(OPMaLMOHHOW 6e30MacHOCTU IMYHOCTHK.

OBnafeHve yHMBepca/ibHbIMU KOMMYHUKATUBHbLIMWU LEACTBUAMM:

1) obLLeHwe:

OCYLLECTB/IATb KOMMYHWMKaLMM BO BCEX Chepax »KM3HU, aKTUBHO Yy4YacTBOBaTb
B Avanore Ui LUCKYCCUM Mo CyLLecTBY 06Cy>kaaeMoun Tembl (YMeHVe 3aaBaTb
BONPOCHI, BbICKA3bIBaTb CYXJEHWUS OTHOCWUTE/IbHO BbIMOJIHEHUS MpesnaraeMol
3a/la4un, y4nTbIBaTb UHTEPECHI U COrNacoBaHHOCTb MO3ULMIA APYTMX YYaCTHUKOB
Aunanora unm gucKyccun);

pacno3HaBaTb HeBepbasibHble CpeacTBa 00LWEeHWsA, MOHMMATb 3HauyeHue
COUMaIbHbIX 3HAKOB, MPenoCbIIOK BO3HWKHOBEHMS KOH(IMKTHBIX CUTYyauuiA,
YMeTb CMAryaTb KOH(IMKTbI U BECTU NEPEroBopbI;

BfafeTb pas/InyHbIMU Crocobamm O6LLEHNA N B3aUMOAENCTBMSA, NMOHMMATb
HaMepeHus 4pYrux Nofen, NPosBAATb YBAXKNUTENIbHOE OTHOLLEHNE K CObeceiHNKY
N B KOPPEKTHOM (hopMe hopMyIMpPoBaTb CBON BO3PaXKEHUS;

Pa3BEPHYTO W NOTMYHO M3naraTb CBOKD TOYKY 3PEHUS C MCMOSIb30BaHUEM
A3bIKOBbIX CPefCTB.

2) COBMeCTHas [eATe/IbHOCTb:

MOHUMATb N MUCMONb30BaTb MPEUMYLLEeCTBa KOMaHAHON U UHAMBUAYAIbHOW
paboTbl NPV peLLeHn 6UoNornyeckor nNPo6emMbl, 060CHOBbLIBATL HEOOXOAMMOCTb
NMPUMEHEHUS TPYNMOBbIX (POPM B3aNMOLENCTBMSA NPW PeLeHnn y4ebHOW 3aaaun;

BblOMpaTb TeMaTWKy M MeTOAbl COBMECTHbIX AEWACTBUM C YYETOM 06X
WNHTEPECOB 1 BO3MOXKHOCTEN KaXKA0ro YsieHa KOMNeKTUBa;
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MPUHUMATbL  LEeNM  COBMECTHOW  [eATeNlbHOCTW,  OpraHu3oBbiBaTb U
KOOPAUHMPOBaTL [AENCTBUA MO €& AOCTVDKEHWIO: COCTaBMsATb MnaH [elcTBuiA,
pacnpefensT ponv C YYETOM MHEHMIA Y4aCTHWUKOB, 00CY)KAaTb pe3ysbTarhbl
COBMECTHO# paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa WM KaX4oro y4yaCTHWKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbl, OLEHMBAaTb WAEN C MO3MLUN  HOBMU3HBbI,
OPUIMHA/IBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLECTB/ATb MO3UTUBHOE CTpaTermyeckoe MoBefeHne B Pas/INYHbIX
CUTYyaLmax, NPOSBAATL TBOPYECTBO U BOOOPaXKeHUe, ObITb MHALNATUBHLIM.

OBnageHe yHUBePCaIbHbIMY PErYIATUBHBIMU AENCTBUSMM:

1) camoopraHumsayms:

MCNONb30BaTb OMONOrMYecKMe 3HaHWUS [ONS BbISBMEHUA MPO6neM u UX
PELLEHNS B XXM3HEHHBIX U YYEOHbIX CUTYaUUsIX;

BblOMpaTb Ha OCHOBE OWMOMOrMYECKUX 3HaHWIA LeNeBble M CMbIC/OBbIE
YCTaHOBKW B CBOMX [ENCTBUAX W MOCTYMKaxX MO OTHOLUEHWIO K XXUBOW MPUpose,
CBOEMY 3[10POBbIO U 3[0POBbI0 OKPYXKAOLLMX;

CaMOCTOATE/IbHO OCYLLECTBMATb MO3HABATE/IbHYI [eATeNbHOCTb, BbISABATb
npo6nemMbl, CTaBUTb U (POPMYNMPOBaTL COOCTBEHHbIE 3aayn B 06pa3oBaTe/lbHOM
[EeATENbHOCTU U XXU3HEHHbIX CUTYaLMsX;

CaMOCTOATE/IbHO  COCTaBNATb MaH  PelleHns npobreMbl € YYETOM
MMEIOLLMXCS PecypCcoB, COBCTBEHHbLIX BO3MOXHOCTEN W MPenOUTEHNN;

[iaBaTb OLEHKY HOBbIM CUTyaLUsM,;

pacLUMPATL paMKK y4ebHOro npegmMeTa Ha OCHOBE JIMYHbIX MPEANOYTEHN;

[ienatb 0CO3HaHHbIA BbIOOP, aprymMeHTMpPOBaTb ero, 6paTb OTBETCTBEHHOCTb
3a peLleHue;

OL,eHMBaTb MPUOBPETEHHDIN OMbIT;

CMoco6cTBOBaTL (HOPMUPOBAHWMIO W MPOSB/IEHUIO LUMPOKOW 3pyavumni B
pasHbIX 006/1aCTAX 3HaHMI, MOCTOAHHO MNOBbIWATL CBOW 06pa3oBaTe/IbHbIA U
KYNbTYPHbI YPOBEHD.

2) CAMOKOHTPO/Ib:

[iaBaTb OLEHKY HOBbIM CUTYyaUMsiM, BHOCUTb KOPPEKTUBbLI B AeATe/IbHOCTb,
OL,eHMBaTb COOTBETCTBME Pe3y/bTaToB LieNsAM;

BMafeTb  HaBblkaMu  MO3HaBaTe/IbHON  pepieKCMM  Kak  OCO3HaHWSA
COBEPLUAEMbIX [EACTBMA W  MbICUTE/bHBIX MPOLLECCOB, WX Pe3ynbTaTtoB U
OCHOBaHWIA, MCMo/b30BaTb NPUEMbI petieKCUn AN OLEHKU CUTyaumu, Bblbopa
BEPHOr0 peLLeHus;

YMeTb OLEHMBaTb PUCKA W CBOEBPEMEHHO MPUHUMATb PELUEHUA MO KX
CHVDKEHNIO;
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MPUHMMaTb MOTMBbI W aprymeHTbl APYrMX NpU aHann3e pesynbTaToB
NEeSTENbHOCTHY;

3) NpuHATUE cebs U APYTnX:

MPUHUMAaTb ce6s, MOHUMAas CBOW HeJ0CTaTKN N AOCTOMHCTBA;

MPUHUMATb MOTMBbI W aprymeHTbl [APYrMX NpU aHanu3e pe3y/bTaToB
NEeSTENbHOCTHY;

Npr3HaBaTb CBOE MPaBO M NPaBO APYrMX Ha OLLNOKU;

pa3BMBaTb CMNOCOBHOCTb MOHMMATL MUP C MO3MLIMK PYFOro YenoBekKa.

NMPEAMETHDbIE PE3YJIbTATDI

MpegmeTHble pe3ynbTatbl 0CBOEHWA nporpammbel COO no 6uonorMm Ha
6a30BOM YpPOBHe BK/IHOHAKOT crieyuduyeckme ans yyebHoro npegmera «buonormnsy»
Hay4YHble 3HaHUS, YMEHUS 1 Crocobbl AeNCTBUIA NO OCBOEHWIO, MHTepNpeTauun 1
npeobpa3oBaHNI0 3HaHWI, BUAbl AEeATENIbHOCTU MO MOYYEHWI0 HOBOTO 3HaHWA U
NMPUMEHEHNIO 3HAHWUIA B Pa3/IMYHbIX YYeOHbIX CUTyaUusiX, a Takke B peasibHbIX
YXM3HEHHbIX CUTYyauusx, CBA3aHHbIX C 6Guonorveld. B nporpamme npegmeTHble
pe3yfbTaTbl NPeACTaB/eHbI M0 rogam 00y4YeHus.

MpeaMeTHblE pe3ynibTaTbl OCBOEHUS y4YebHOro npeameta «buonorus» 8 10
Knacce [O/MKHbI OTpaXKaTb:

CPOPMMPOBAHHOCTL 3HAHWUIA O MeCTe M Ponv BMONOrMM B CUCTEME Hay4HOIO
3HAHUA eCTEeCTBEHHbIX HayK, B (OPMMPOBaHMM COBPEMEHHOW €eCTeCTBEHHO-
Hay4YHOW KapTWUHbI MMpa M Hay4yHOro MMPOBO33PEHUsA, O BKNade POCCUNCKUX W
3apy6eXKHbIX  YYEHbIX-OM0M0roB B pasBuTve  6uonornn, (YHKUMOHATbHOM
rPamMOTHOCTM YenioBeKa N5 PeLLeHns XXM3HEHHbIX 3aaY;

YMeHWe packpbiBaTb COAepXXaHue OMONOrnyYecKUX TEPMUHOB W MOHATWIA:
XWU3Hb, KNEeTKa, opraHu3m, MetabonmsMm (06MeH BeWecTB W MpeBpalleHne
3Heprun), romeocTas (camoperynaums), ypoBHeBas opraHm3aums >KMBbIX CUCTEM,
camoBOCMpoun3BefeHve (PenpoayKLms), HacneACTBEHHOCTb, U3SMEHUMBOCTb, POCT U
pasBuUTUE;

yMeHVe wu3naratb Ouonornyeckne Teopunm (KNeTouyHas, XPOMOCOMHas,
MyTauMOHHas, LeHTpasibHas fAormMa MOJeKyNsapHoOin 6uonorumn), 3akoHel (I
MeHgens, T. MopraHa, H. V. BaBunioBa) 1 yyeHuns (0 LeHTpax MHOroobpasus v
MPOUCXOXAEHUA KYNbTYPHbIX pacTeHuid H. V. BaBunosa), onpeaensite rpaHuLbl
NX MPUMEHMMOCTU K XXMBbLIM CUCTEMaM;

YMeHVe B/lafleTb METO4aMM Hay4YHOro no3HaHus B 61oormn: HabnrgeHve m
OMMCaHMe >XMBbIX CUCTEM, MPOLIECCOB W SABMIEHWIA, OpraHu3auus v npoBefeHue
OMO/IOTUYECKOr0  3KCMEepVMEHTa,  BbIABMXKEHME  TUNOTE3bl,  BbISAB/IEHUNE
3aBMCMMOCTU MeXAy MCCneayembiMy BeNYMHaMKU, OOBACHEHUE MOJYyYEHHbIX
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pe3y/bTaToB, MCMNO/b30BaHHbLIX HAY4YHbIX MOHATWIA, TeOPUA U 3aKOHOB, YMEHME
AenaTb BbIBOAbl HA OCHOBaHMM MOyYEHHbIX Pe3y/bTaToB;

YMeHVe BbleNATb CYLeCTBEHHbIe MPU3HAaKM BMPYCOB, K/IETOK MPOKapuoT U
3YKapuoT, OAHOK/ETOUYHbIX W MHOrOK/IETOYHbIX OpraHu3MoB, OCO6EHHOCTU
npoLeccoB: 0O6MeHa BeLLeCTB U MPEeBPaLLEHNA 3Heprum B KNeTKe, (DOTOCMHTE3a,
MIacTUYeCKOro M 3HepreTMYecKoro 0o6bMmeHa, XeMOCWMHTEe3a, MWUTO3a, Meio3a,
OMMOAOTBOPEHNSA,  PasMHOXEHMS, WHAMBUAYabHOIO  pasBUTUA  OpraHusmMa
(OHTOreHe3s);

YMeHUe MPUMEHATb NOJYYEHHblE 3HaHWS AN 0O0BbACHEHUS BUMONOrMYeCKMX
MPOLIECCOB W ABMEHWUIA, ANS NPUHATUS MPaKTUYECKUX PELUEHMIA B NOBCEAHEBHOM
XW3HN C Uenblo obecrneyeHWs 6e30MacHOCTU CBOEro 3[0pOBbsS U 3[0POBbA
OKPY>KaroLLMX Ntofei, Cob/04eHNA HOPM FPaMOTHOMO MOBEAEHWS B OKPY)KatOLLIEN
NPUPOAHON cpefde, MOHMMaHWEe HeobXOAMMOCTM MCMOMb30BAHUSA  LOCTUXKEHUN
COBPEMEHHON  Guonorm U OMOTEXHONOTMA  ANA  paumMOHaIbHOro
MPUPOAONO/Nb30BaHWS;

YMeHVEe pellaTb 3/IeMeHTapHble TeHeTUYecKMe 3afayM Ha MOHO- U
ANTMOPUAHOE CKpeLimMBaHue, CUEnsieHHOe Hac/efoBaHne, COCTaBMsATb CXEeMbl
MOHOIMMOPUAHOIO CKpeLyBaHuA Ana MpefckasaHus HacnefoBaHUA MPU3HaKoB Y
OpraHv3moB;

YMeHVe BbIMNOMHATL NabopaTopHble U NpakTUyeckne paboTbl, cobOAaTb
npasuna Npu padboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHNEM;

YMEHMe KPUTMYECKM OLeHMBaTb W  MHTEPNpPeTMpoBaTb  MH(OpMaLuio
OMONOrMYECKOro CofepXKaHusi, BK/IKYalOLYy MCEBAOHAYYHble 3HaHWA U3
Pa3/INYHbIX UCTOYHMKOB (CPeAcTBa MaccoBOW UH(OPMALMK, HayYHO-NONYNAPHbIe
martepvabl), 3TUYECKMe acnekTbl COBPEMEHHbLIX WCCNeAoBaHMIn B 6GUONOrnK,
MeuUMHe, BUOTEXHONOTUN;

YMeHWe C03[aBaTb COOCTBEHHble MUCbMEHHblE W YCTHble COOOLLEHMS,
06061ass 6MOMOrMYEeCcKY0 MHOPMaLNIO N3 HECKOSIbKUX MCTOYHUKOB, FPaMOTHO
MCMO/b30BaTh MOHATUIHbLIV annapat 61onoruu.

MpeAMeTHble pe3ynibTaTbl OCBOEHUS y4YebHOro npeameta «buonorus» B 11
Kiacce LOMKHbI OTpaXKaThb:

CPOPMMPOBAHHOCTb 3HAHWUIA O MeCTe 1 Ponv BMONOrM B CUCTEME Hay4HOrO
3HaHWA €eCTeCTBEHHbIX HayK, B (DOPMMPOBAHUM COBPEMEHHOWN eCTECTBEHHO-
Hay4YHOW KapTWUHbI MUpPa M HAYyYHOr0 MMPOBO33PEHUSA, O BKNaLe POCCUNCKUX W
3apy6eXKHbIX  YYEHbIX-OM0M0roB B pasBuTve  6uonornn, (YHKUMOHATbHOM
rpaMOTHOCTY YenoBeKa A/19 PeLUEeHUNSA XN3HEHHbIX 3a4ad;

YMeHWe packpbiBaTb COAepXXaHue OMONOrnMyYecKUX TEPMUHOB U MOHATUIA:
BUA, NONYNAUMSA, reHO(OH/, 3BOMOUNA, ABVKYLLME CUbl ((haKTopbl) 3BONHOLMUMN,
MPUCNOCO6/IEHHOCTL OPraHM3MoB, BWMA006pa30oBaHWe, 3KOIOrMYeckme (akTopsbl,
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aKoCUCTEMA,  NPOAYLEHTbl,  KOHCYMEHTbl, peAyueHTbl, Lenn nuTaHus,
aKo/fiornyeckas nupammaa, bmuoreoLeHos, brochepa;

yMeHVe u3naraTb Ouoniormyeckre Teopun (3BONOLMOHHASA Teopusa U,
[apBnHa, CUHTETUYECKass Teopus 3BOMOLMM), 3aKOHbl U 3aKOHOMEPHOCTU
(3apogpiwesoro cxofctea K. M. bapa, yepefoBaHUsi rnaBHbIX HanpaefieHUA w
nyTtein sgomoumm A. H. CesepLoBa, y4yeHuss o 6uocepe B. V. BepHafckoro),
onpeaensTb rpaHnLbl X NPUMEHUMOCTU K XXMBbIM CUCTEMAM,;

YMeHUe B/afieTb MeTofamMmn Hay4yHOro no3HaHus B 61onorun: HabaeHme n
OnucaHne >XMBbIX CUCTEM, MPOLLECCOB W SABMEHWIA, OpraHnsaums v npoBefeHune
OMONOrMYEeCKOro  3KCMepvMEeHTa,  BbIABVMXKEHME  TUMOTE3bl,  BblsiBEHNE
3aBMCUMOCTM MeXay WCCneayemMbiMyi BeNNYMHaMK, OObBACHEHME MOJYUEHHbIX
pe3ynbTaToB, MCMO/b30BaHHbLIX Hay4HbIX MOHSATWA, TEOPUIA U 3aKOHOB, YMEHMe
[enatb BbIBOAbl HA OCHOBaHWW MOJTyYeHHbIX Pe3y/bTaTos;

YMeHUe BblAeNAaTb CYLECTBEHHblE MPU3HAKN CTPOEHUS OMONOrNYECKUX
O0ObEKTOB: BWAOB, MNONYNAUMIA, MNPOAYLEHTOB, KOHCYMEHTOB, pPefyLEeHTOB,
OMOreoLeHO30B M 3KOCUCTEM, OCOOGEHHOCTM MPOLLECCOB:  HacneACTBEHHON
N3MEHUMBOCTK, €CTECTBEHHOro 0Tbopa, BMA006Pa30BaHNA, NPUCMOCOB6IEHHOCTH
OpPraHu3mMoB, [eNCTBMA 3KOMOMMYeCKMX (DAKTOPOB Ha OpraHu3mbl, NepeHoca
BELLECTB U MOTOKA 3HEPrMn B 3IKOCUCTEMAX, aHTPOMOreHHbIX W3MEHeHWA B
3KOCMCTEMAxX CBOEM MeCTHOCTM, KpyroBopoTa BeLLeCTB U OMOreoXMMMYECcKnX
LIMKNOB B 6uocepe;

YMeHUe MPUMEHATb NOJYYEHHblE 3HaHWS AN 0O0BbACHEHUS BUONOrMYeCKMX
MPOLIECCOB W ABMEHWNIA, AN NPUHATUS MPaKTUYECKUX PELUEHMIA B NOBCEAHEBHOM
XWU3HW C Lenblo ob6ecneyeHns 6e30MacHOCT CBOEro 340POBbA U 3[40PO0BbA
OKPY>KaKoLLMX Ntofei, COb/M04eHNA HOPM FPaMOTHOMO MOBEAEHWS B OKPY)KatOLLIEN
NMPUPOAHOW cpeae, MOHUMaHVWe HeOoOXOAMMOCTU WCMO/b30BAHUA [AOCTUXKEHWIA
COBPEMEHHO 6ronornn A1 pauroHaIbHOro NPMPOLONO/b30BaHWS,;

YMeHUe pelaTtb 3/leMeHTapHble GMOIorMYeckKmne 3a4adm, CoCTaBsATb CXEMbI
repeHoca BELLECTB 1 3HePrumn B aKocucTeMax (Lenn nutaHus);

YMeHVe BbINOMHATL /1abopaTopHble M MpakTUYeckne paboTbl, cobntoAaTb
npasuna Npu paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHNEM;

YMEHMe KPUTUYECKM OLeHMBaTb W  MHTEPNPeTMpoBaTb  MH(OpPMaLuio
OMONOrMYECKOro CofepXKaHusi, BK/IKOYalOLWYy MCEBAOHAYYHble 3HAaHWA U3
PasIMyHbIX UCTOYHMKOB (CPeAcTBa MaccoBOW UH(OPMaLMK, HayYHO-NONyNspHble
matepvanbl),  paccMaTpvBatb  rNn06asibHble  3KOJIOTUYeckMe  npobnemsl
COBPEMEHHOCTM, (DOPMUPOBATL MO OTHOLLEHUIO K HUM COOCTBEHHYHO MO3ULUIO;

YMeHWe C03[aBaTb COOCTBEHHble MUCbMEHHbIE W YCTHble COOOLLEHMS,
06061ass 6MOMOrMYECKY0 MHOPMALNIO N3 HECKOSIbKUX MCTOYHWUKOB, PaMOTHO
1CMO0/b30BaTh MOHATUIAHLIN annapar 61osorun.
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TEMATWNYECKOE NMNJ1AHNPOBAHUE

10 K/TACC
HanmeHoBaHue KonnyectBo Yacos
No ONeKTPOHHbIe (UMppPoBLIE) 06pa3oBaTe/ibHbIE
pasnenoB u TemM KOHTponbHbIe  [MpaKTnyeckume
n/n Bcero pecypchbl
nporpamMmbil paboThbl paboThbl
1
2
3
4
5
6
7
8
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11 K/NTACC

HanmeHoBaHuWe KonnyectBo yacos
No DNeKTPOHHbIe (UMppoBLIE) 06pasoBaTe/ibHbIE
n/n Pasfenos U Tem Beero KoHTponbHble  lMpakTuyeckue pecypco!
nporpamMmbil paboThbl paboThbl
1
2
3
4
5
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NOYPOYHOE NMNJIAHNPOBAHUE
10 KNTACC

KonnyecTtso yacos
Ne Tema Jata DNeKTPOHHbIe L(poBble 06pa3oBaTe/ibHble

n/n  ypoka Bcero KOHTponbHbIe  [MpaKTnyeckume M3yUeHUs  pecypcbl
paboThl paboThbl
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11 K/NTACC

KonnyecTtso yacos
Ne Tema Jata ONeKTPOHHbIe L(poBble 06pa3oBaTe/ibHble

n/n  ypoka Bcero KOHTpONbHblE  [lpaKTUyeckune M3yUeHUs  pecypcbl
paboThl paboThbl

© 00 N O ol b wWwWiN -

[EEN
o

[EEN
[EEN

[EEN
N

[EEN
w

[EEN
&~

[EEN
a1

[EEN
(o]

[EEN
\‘

[EEN
[ee)

[EEN
(o]

N
o

N
[

35




22

23

24

25

26

27

28

29

30

31

32

33

34

36



37



38



39



