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MOACHUTEJIbHAA SATIMCKA

Mpu pa3paboTke nporpammbl N0 6GMONOrMA TEOPETUYECKYHD OCHOBY [/
onpegeneHns noAxoA0B K (hOPMMPOBaHWIO cofepXXaHus y4debHOro npegmeta
«buonorua»  coctaBunu:  KoHuUenTyanbHble nonoxeHna @®roc COO o
B3aIMOOOYCNOBMIEHHOCTN  LIeNIe, coAepXXaHusi, pe3ynbTaToB  00yYeHuss W
Tpe6oBaHWI K YPOBHIO NOATOTOBKM BbIMYCKHWUKOB, MOMOXEHUSt 06 00WMX Lensx u
NPUHUMNAX, XapakKTepu3yloLWmMX COBPEMEHHOE COCTOSHME CUCTEMbl CpeaHero
obuero o6paszoBaHus B Poccuiickoil ®Pefepaumu, a TakKxKe MONOXKEHUS O
cneundguke 61MonorMmn, eé 3Ha4eHU B NO3HaAHMM XXMBOW NPUPOAbLI U 06ecneveHnm
CyLLeCTBOBaHMSA YesioBe4yecKoro obuiectsa. CorfacHO Ha3BaHHbIM MOMOXEHUSM,
onpeaeneHbl OCHOBHble (DYHKLMM NPOrpamMmmbl N0 61M00rMK 1 eé CTPyKTypa.

Mporpamma no 6uonorMm [aét npeactaBneHne o Uensx, 06 o6Luen
cTpatermn o6yyeHWs, BOCMUTaHUA W pa3BUTUSA OOydaloLWMXCA CpeacTBaMm
yyebHOro npeameta «buonorus», onpegenser o6s3aTeNlbHOE MpeaMETHOE
cojepXaHvie, ero CTPYKTypy, pacnpegefieHne Mo pasgenam K Temawm,
PEKOMEHAYEeMYIO NOCNef0BaTe/IbHOCTL M3YUYeHUs Y4ebHOro marepuana ¢ yY4ETom
MEXMPEeAMETHbIX W BHYTPUMNPEAMETHbIX CBA3EW, NOTMKM 06pa3oBaTeNbHOro
npovecca, BO3pacTHbIX 0CO6eHHOCTeN 06y4vatoLwmnxcs.

B nporpamme no 6uonorum Takxke Yy4duTbiBalOTCS TpeboBaHUA K
NNaHMPYeMbIM JIMYHOCTHbLIM, MeTanpeaMeTHbIM W MNPeAMETHbIM pe3y/ibTaTam
obyyeHns B (HOPMWPOBAHMM  OCHOBHbIX BMAOB Y4eBHO-MO3HABATENbHOWA
AeATENbHOCTU/YUYEOHbIX [eACTBMIA 06Yy4atoLMXCAd MO0 OCBOEHUID COAepXKaHUS
Bronornyeckoro obpasoBaHus.

B nporpamme no 6uonornm (10-11 knacchl, 6a30Bblii YPOBEHbL) peann3oBaH
MPMHLUMN NPEEMCTBEHHOCTM B W3y4yeHWUW OMonoruu, 6Gnarogaps 4Yemy B HeW
NpocmaTpMBaeTCs  HanpaBNeHHOCTb Ha pa3BUTWE 3HaHWW, CBSA3AHHbLIX C
(hopMMpoBaHNEM eCTeCTBEHHO-Hay4HOro MWPOBO33PEHNS, LLEHHOCTHbIX
OpUeHTaLMin NTMYHOCTU, 3KOJIOMMYECKOr0 MbILLEHNS, NPeacTaBeHnid 0 340POBOM
obpase XM3HW U 6GepeXXHbIM OTHOLUEHVWEM K OKpY>XXatollel MpUpoLHON cpefe.
[MoaToMy Hapsfy C M3ydeHWem 06LLeOMONOrMYECKMX TEOPUIA, a TaKXKe 3HaHWI O
CTPOEHUN XXMBbIX CUCTEM Pa3HOro paHra v CYLHOCTM OCHOBHbIX MPOTEKAKLWMX B
HMUX NPOLECCOB B Mporpamme no 6MONOrnnM yaeneHo BHUMaHWE MCMONb30BaHMIO
MONYYEHHbIX 3HAHWIA B MOBCEAHEBHOMN XMU3HN ANS PELleHNs NPUKNagHbIX 3aja4, B
TOM uucne: NPoOUNaKTUKN HacnefCTBEHHbIX 3ab0neBaHMIA 4YenoBeKa, MeAuKo-
reHeTU4ecKoro KOHCY/IbTUPOBaHUS, 060CHOBaHUA 3KO0/I0TNYECKM
Llenecoobpas3HOro MOBeAEHUS B OKpyXKalolleid MpPUPOLHON cpefe, aHanu3a
BIUAHNA XO3AWCTBEHHOW AeSTENIbHOCTM YesloBeKa Ha COCTOSIHME MPUPOAHBIX U
MCKYCCTBEHHbIX 3KOCUCTEM. Y CUNEHNEe BHUMaHUS K NPUKNaAHON HanpaBneHHOCTY
yyebHOro npeamera «buonorua» NpoAnKTOBaHO HEOOXOAMMOCTbLIO 0bGecrneyveHus



YCNOBUIA ANa pelleHns 0fHON M3 aKTyasibHbIX 3afay LWKO/bHOro 61M0N0rMyYecKoro
obpa3oBaHuUsi, KoTopas npegnonaraeT  (opMmpoBaHMe Yy  oby4atoLmxcs
CNOCOBHOCTM afanTMpoBaTbCa K W3MEHEHMAM [JUHAMWYHO pa3BUBAOLLEroCH
COBPEMEHHOr0 Mupa.

Buonorms Ha ypoBHe cpefHero ob6uwero o6pasoBaHMsA 3aHMMAaET BaKHOE
mecto. OHa ob6ecneumBaeT opmMupoBaHME Y Ob6yyaroWmMXcs npeacTaBieHniA o
Hay4YHON KapTUHe Mupa, paclumpseT n 0600LiaeT 3HaHWSA O XXWMBOW Npupoje, eé
OTIMYNTENbHBIX MNPU3HaKaxX - YPOBHEBOW OpraHu3auum W 3BOMKOLMMW, CO3LAET
YCNOBMSA  ANd:  MO3HaHWA  3aKOHOB  XKMBOM  MpupoAbl,  (hOpMUpOBaHUA
(hYHKLMOHA/IbHO rpaMOTHOCTK, HaBbIKOB 3[0POBOro u 6e3onacHoro ob6pasa
XKN3HW, 3KONOrMYECKOro MbILIEHNS, LEHHOCTHOIO OTHOLLIEHMS K XXUBOW Npupoae
N YeNl0BeKY.

BonbLloe 3HaYeHNe 6MONOrNa NMeeT TakXKe ANs PeLeHnst BOCNUTaTebHbIX U
pasBMBalOLLMX  3ajay  cpefHero  obuwlero  obpasoBaHMsA,  couManM3auymm
obyuvatowmxcs. N3ydyeHne 6uonornyn obecnevmBaeTt yCcnoBusa Ans QopmMupoBaHus
WUHTENNEKTYaNlbHbIX, KOMMYHUKaUMOHHbIX W WUHMOPMALMOHHbIX  HaBbIKOB,
3CTETUYECKON KYNbTYypbl, CNOCOOGCTBYET WHTErpauum OGUONOTMYECKUX 3HAHWUI C
NpeAcTaBNeHUAMN U3 APYrnxX y4ebHbIX NPeaMeToB, B YaCTHOCTU, (DU3NKKN, XUMUK
N reorpamn. HasBaHHble MOMIOXEHUS O MpeAHa3Ha4YeHUM y4ebHOro npegmeta
«buonorusi» CcocTaBUNM OCHOBY [ANs ONpefeneHnss noAxoAoB K oTbopy W
CTPYKTYPUPOBAHUIO €ro  COAepXKaHusi, MNpeLCcTaB/IeHHOro B Nporpamme o
oronoruu.

OT6op cofepxaHus y4vyebHOro npegmeta «buonorms» Ha 6a30BOM YPOBHe
OCYLLECTBNEH C MO3ULMIA KyNbTypocoo6pa3HOro nogxofda, B COOTBETCTBUU C
KOTOPbIM 00y4atoLnecsi A0/MKHbI OCBOMTb 3HAaHWUA W YMEHWs, 3HauyMMble [N
(hopMMpoBaHUS  0O6LLEA KyNbTypbl, OMpedensolme aaeKkBaTHoOe MOBeAEHMNE
4yenoBeKa B OKpYXKaloLleidl MPUPOLHOI cpefe, BOCTpebOBaHHbIE B MOBCEAHEBHOM
XWU3HN N NPaKTUYeckon paestenbHocTU. Ocoboe MeCTO B 3TOW CUCTEME 3HAHMM
3aHMMAIOT 3/1IEMEHTbI COAepPXaHWs, KOTOpble CNy)XaT OCHOBOW AN (hOpMUPOBAHUA
NpeAcTaBNeHNn O COBPEMEHHOM eCTECTBEHHO-HAyYHOW KapTMHE Mupa W
LEHHOCTHbIX  OpPUEHTAUMsX  JIMYHOCTW,  CMOCOBGCTBYHOWMX  FyMaHu3auum
bronornyeckoro obpasoBaHus.

CTpyKTypupoBaHMe COAepXaHWs Y4yebHOro Mmartepuana B Mporpamme o
ornonormm OCyLWEecTBleHO C Y4YETOM [PUOPUTETHOIO 3HAYEHWS 3HaHWA 00
OTIMYNTENbHBIX 0COBEHHOCTSX XUBOW NPUPOLbl, O €€ YPOBHEBOW OpraHu3auumn v
3BO/MIKOLMW. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4ebHOro npeameta «buonorums»
BblJe/NIeHbl Cnefytowmne cofepxxarefibHble IMHUN: «BUonorms Kak Hayka. Metogbl
Hay4yHOro nosHaHua», «Knetka kak 6uosormyeckas cucrema», «OpraHusMm Kak



ononormyeckas cuctema», «CucrtemMa M MHOroobpasme OpPraHMYecKoOro Mupa»,
«IBOJOLNA XMBOW MPUPOAbI», «IKOCUCTEMbI U NPUCYLLIME UM 3aKOHOMEPHOCTU».

Llenb u3yuyeHuns ydebHoro npeameTta «buonorusi» Ha 6a30BOM YpPOBHe -
oBfafieHne  obydarloWMMUCA  3HAHUAMM O  CTPYKTYPHO-(YHKLMOHANbHOM
opraHuM3auum >KMBbIX CUCTEM pPasHOro paHra W NpuobpeTeHMe YMEHWMI
MCMOMb30BaTb 3TW 3HAHUS ANS FPaAMOTHbIX [AEACTBUA B OTHOLIEHUN OOBLEKTOB
XXNBOWN NPUPOAbI N PELLEHMS PA3/TINUHbIX XXU3HEHHbIX MPO6/EM.

[OCTVXeHNe Lenn n3ydeHUs yyebHoro npegmeta «buonorus» Ha 6a3o0BoM
YPOBHE 06ecrneynBaeTca peLleHnem crneayoumx 3atau:

OCBOEHME 00y4arLWMUMNCA CUCTEMbl 3HAHWUA O OMONMOrMYECKUX TeopusX,
YyUYeHUAX, 3aKOHax, 3aKOHOMEPHOCTAX, rMnoTesax, npaBunax, CAyxXxatiux OCHOBOWM
Ana (opMMpoBaHUS NPeACTaBNEHUII O eCTeCTBEHHO-Hay4HOW KapTUHE Mupa, O
MeTo4ax Hay4yHOro rno3HaHus, CTPOEHUU, MHOToo6pasnm U 0COOGEHHOCTAX XXMBbIX
CUCTEM Pa3HOro YPOBHSA OpraHm3auuu, BblAaloWMXCA OTKPbITUAX U COBPEMEHHbIX
nccnegoBaHUsIX B 1onoruu;

(hopMMpoBaHMe Yy 00yYalOLMXCA MO3HABATENIbHbLIX, WHTENNIEKTYaNbHbIX W
TBOPYECKUX CMOCOOHOCTEN B MpOLECCe aHanu3a AaHHbIX 0 MyTAX Pa3sBUTUA B
6ronornmn Hay4HbIX B3rnsAoB, UAe U MOAXOAOB K W3YYEHUIO XXMBbIX CUCTEM
pasHOro YpOoBHSA opraHu3aunm;

CTaHOBNEHMEe Yy obyvalolwmxcs 06Wenhn KynbTypbl, (YHKUMOHA/IbHON
rPamMOTHOCTW, Pa3BUTUE YMEHWNIN 0OBACHATb M OLLEHMBATH SBMEHNS OKPYXXatoLLEro
MUpa >XXUBOW NPUPOAbl Ha OCHOBaHWM 3HaHWIA W ONbITa, MOMYYEHHbIX MpPW
N3yyeHnmn 6uonoruu;

(hopMMpoBaHMe Yy 00yYaloLWMXCs YMEHWIA WUNAKOCTPUPOBATb 3HAYEHME
OMONOrMYECKMX 3HAaHWA B MNPaAKTUYECKOW [eATeNbHOCTU YesfloBeKa, pasBUTUK
COBPEMEHHbIX MeANLMHCKNX TEXHONIOMMIA N arpobMOTEXHONOINA;

BOCMUTaHME YOEXAEHHOCTU B BO3MOXHOCTM MO3HAHMS YENI0BEKOM XXKUBOW
NPUPOAbl, HEO6X0AUMOCTI GEPEXHOI0 OTHOLLEHUS K HEW, COBMIOAEHNS 3TUYECKNX
HOPM MNpW NPoBeAeHNN BUONOTMYECKMNX NUCCNeA0BaHWN;

0CO3HaHMEe LEHHOCTU OWOMIOrMYECKUX 3HaHWA AN MOBbILWEHUS YPOBHSA
3KOM0rMYeCKOoi KynbTypbl, AN8 (GOPMUPOBAHNS HAYHHOIr0 MUPOBO33PEHNS;

NPUMEHEHME NPUOOPETEHHBIX 3HAHUI 1 YMEHWIA B MOBCEAHEBHON XWU3HW AN
OLLEHKM NOCNeACTBUIA CBOEW [eATENbHOCTM MO OTHOLLUEHWIO K OKPY>KatoLen cpefe,
COGCTBEHHOMY 30pOBbIO, 06OCHOBaHWe W COOGMOAEHUE Mep NPOUIAKTUKM
3a60/1eBaHNA.

B cucteme cpegHero obuwiero o6bpasoBaHua «buonorus», mlyyaemas Ha
6a30BOM YpOBHE, SIBNSETCA 0653aTeNbHbIM Yy4YeOHbIM MpeamMeTOM, BXOAAWMM B
cocTaB NpeAMETHON 06/1aCTU «ECTECTBEHHO-HAYYHbIE MPEAMETbI».



[na n3yyenna 6monorum Ha 6a30BOM YPOBHe cpefHero obulero obpasosaHus
oTBoauTcA 68 yacoB: B 10 knacce - 34 yaca (1 yac B Hegent), B 11 knacce - 34
yaca (1 yac B Hefento).



COAEP>XAHWE OBYYEHNA
10 KJTACC

Tema 1. Buonorua Kak Hayka.

Buonorua kak Hayka. CBA3b 6GMONOTMKN C OOLLECTBEHHBLIMU, TEXHUYECKAMU U
APYTIMU eCTECTBEHHbIMU Haykamu, (U0Ccomen, aTUKOW, 3CTETUKOA U NPaBoM.
Ponb 6Guonormm B (HOPMUPOBAHWM COBPEMEHHOW Hay4HON KapTUHbI MUpa.
CucrtemMa 6M0I0rMYECKUX HayK.

MeTo/bl NO3HaHWA XXMBOIN NpUpoabl (HabnoaeHVe, 3KCMEPUMEHT, OMuMCcaHue,
n3MepeHue, Knaccugumkauma, MOAenMpoBaHWe, CcTatucTMyeckasd o06paboTka
[aHHbIX).

JemoHcTpaumn:

MopTpeTbl: Y. AapsuH, I'. MeHgens, H. K. Konbuos, K. YOTCOH 1 ®. Kpuk.

Tabnuubl 1 cxembl: «MeToAbl MO3HAHWA XXUBOIW NPUPOLbI».

JlabopaTopHble N NpaKTUYeCcKne paboTbl:

MpakTnueckas pabota Ne 1 «lcnofib3oBaHWe pasIMYHbIX METOAO0B Mpu
N3yYeHUM BUNOSTOTNYECKNX OOBEKTOBY.

Tema 2. )KuBble CUCTEMbI U UX OpraHu3auus.

YKuBble cuctembl (bMocucTembl) Kak npeameTt nsydeHns ouonornn. OTnamyne
XXWUBbIX CUCTEM OT HEOPraHNYeCKON NPMPOLbI.

CBoilcTBa 6MoCUCTEM M UX pasHoO6pasne. YPOBHU OpraHn3auumn 61ocucTem:
MOMEKYNAPHBIA,  KNETOYHbIA, TKaHeBbl, OPraHU3MeHHbIA, NOMNYNSALNOHHO-
BW0BOM, 3KOCUCTEMHbIA (6MOreoLeHOTUYECKINIA), BUOCHEPHBIA.

JemoHcTpaumn:

Tabnmubl 1 cxembl: «OCHOBHbIE MPU3HAKM XU3HW», «YPOBHU OpraHu3auunu
YXNBOW NPUPOSbI».

O6opyposaHue: mogens monekynsl AHK.

Tema 3. XMMUYECKUIA COCTaB M CTPOEHME KITETKMN.

XUMUYECKUIA COCTaB KNETKN. XMMMUYECKUe 3/M1EMEHTbI: MaKpPO3/IEMEHTI,
MUKPO3/1IeMeHTLI. Boga 1 MUHepanbHble BELLECTBa.

®yHKUMM BOAbI M MUHepasibHbIX BeLWEeCcTB B KeTke. [loggepxaHue
OCMOTUYeCKOro banaHca.

Benkn. CocTtaB M CTpoeHMe 6enkoB. AMWHOKUC/IOTbI - MOHOMepbl 6e/nKoB.
He3ameHVMble 1 3aMeHVMble aMUHOKMC/IOTbl. AMUHOKUC/IOTHBINA COCTaB. Y POBHU
CTPYKTYpbl 6e/iKOBOW  MONeKynbl (NepBMYHas, BTOPWUYHasA, TpeTUYHas W
YeTBEPTUYHAA CTPYKTypa). XMMUYeckme CBOWCTBa 6enkoB. Buonornyeckue
(PyHKUUN 6GenKoB.



depMeHTbl - buonornyeckne  Katanumsatopbl. CTpoeHue  (pepmeHTa:
aKTUBHbIA LEHTp, cybcTpatHad creynguyHocTb. KotepmeHTbl. BuTaMuHbI.
OT/Muns PepMeHTOB OT HEOPraHMYECKNX KaTann3aTopos.

Yrnesodbl:  MOHOocaxapuabl  (rntoko3a, pubo3a M [Ae30KCMpub03a),
aucaxapuabl  (caxaposa, naktosa) W nonucaxapuabl  (Kpaxmana, TIMKOTeH,
Lenntonosa). buonornyeckne MyHKLMM yrneso4o0s.

Nnnngel:  Tpurnnudepuabl,  gocdonunuabl, creponibl. MApPOUILHO-
rmapodobHble  cBoicTBa. Buonornyeckme  ¢yHkuuM nunugos.  CpaBHeHMe
yrnesofoB, 6e1KOB M UMNL0B KaK MCTOYHMUKOB SHEPTUU,

HyknenHosble kucnotel: AHK u PHK. Hykneotuabl - MOHOMEpHI
HYK/IEMHOBBIX KUCMoT. CTpoeHue un ¢yHkumn JHK. CtpoeHve n pyHkumn PHK.
Bugbl PHK. AT®: cTpoeHue n yHKUUN.

LinTonornsa - Hayka o KneTke. KneTouyHas Teopus - npumep B3aMMOLencTens
Maen n hakToB B HAYYHOM MO3HAHUWU. MeTOofbl U3YYEHUS KNETKU.

Knetka Kak uenoctHasa »>kmBas cucTema. OOLiMe NPU3HAKU  KETOK:
3aMKHyTas Hapy>xHasd MembpaHa, Monekynbl AHK Kak reHetuyeckuii annapar,
cucTema CUHTe3a benka.

Tunbl  KNETOK: 3yKapuoTuyeckas W npokapuoTnyeckas. OcobeHHOCTU
CTPOEHMS NPOKapuoTuyecko KneTku. KnetouHas cTeHKa Oaktepuid. CTpoeHue
9YKapuoTUYeCKON KneTKn. OCHOBHble OTNYMSA PACTUTENbHON, XXMBOTHON U
FPUBHON KNETKMU.

[TOBEPXHOCTHbIE CTPYKTYpPbl KNETOK - KNeToyHas CTeHKa, MNMMKOKANKC, KX
(dyHkuun. Mnasmatnyeckas MembpaHa, eé cBOMCTBa U PyHKUMK. LinTonnasma n eé
opraHomapl. OfgHoMembpaHHble opraHomabl Knetku: 3MC, annapaT [obAXKMK,
Nn3ocoMbl. [1oNyaBTOHOMHbIE OpraHouibl KNeTKU: MUTOXOHAPWUKW, NnactTuibl.
MponcxoXaeHne MUTOXOHAPWUA W nnactuh. Bugbl nnactug. HemembpaHHble
opraHoufbl K/IeTKU: puOOCOMbI, KNETOYHbIA LUEeHTP, LUEeHTPUON, PECHUYKMN,
XTIYTUKW. PYHKLMU OpraHouoB KneTku. BknoueHus.

AApo - perynsaTopHbIv LeHTP KneTku. CTpoeHue fgpa: sgepHas 060/104Ka,
Kapuonnasma, XpoMaTuH, A4pbILKO. XPOMOCOMbI.

TpaHCNopT BELLECTB B K/ETKE.

JeMOoHCcTpaymu:

MopTpeTbl: A. JleBeHryk, P. I'yk, T. LBaHH, M. LLneigeH, P. Bupxos, Ox.
YotcoH, ®. Kpuk, M. Yunkuuc, P. ®paHknunH, K. M. bap.

Avarpammbl:  «PacnpefeneHve XUMUYECKUX 31EMEHTOB B HEXMBOW
npupoge», «PacnpefeneHvie XMMNUYECKUX 3/IEMEHTOB B XXMBOW NPUPOLE».

Tabnmubl N cxembl: «[lleprognyeckas Tabnmua XMMUYECKUX 3/1EMEHTOBY,
«CTpoeHne MofieKy bl BOAbl», «BUOCUHTE3 benka», «CTpoeHne MOoseKy bl Benka,
«CTpoeHune epmeHTa», «HyknenHosble Kncnotbl. AHK», «CTpoeHne monekysbl



AT®», «CTpoeHne 3yKapuoTMUECKOW KNeTkn», «CTPOEHME XXUBOTHOM KNETKU»,
«CTpoeHne pacTUTENbHOW KNeTKM», «CTPOeHMEe MNPOKapUOTUYECKON KNETKU»,
«CTpoeHue aapa KNeTkn», «YTnesogbl», «/iunnabi».

O6opypoBaHMe: CBETOBOW MMUKPOCKOM, 06opyfoBaHWe A8 NpoBeAeHUs
HabMOLEHNA, WU3MEPEHUI, 3IKCMEPUMEHTOB, MUKpPOMpenapaTbl PacTUTESNbHbIX,
YXMBOTHbIX U 6aKTepUasIbHbIX KNETOK.

JNlabopaTopHble N NpaKTUYecKne paboTbi:

Nab6opaTtopHasd pa6ota Ne 1 «M3yyeHue KaTa/IMTUUYECKO aKTUBHOCTU
(hepMeHTOB (Ha NpMMepe amunasbl NN KaTanasbl)».

NabopaTopHas pa6ota Ne 2. «l/3yyeHMe CTPOEHMS KIETOK PacTeHWUi,
XXUBOTHbIX M 6aKTepuil Noj MUKPOCKOMOM Ha roTOBbIX MWKponpenapaTax u ux
ornvcaHue».,

Tema 4. )KnU3He[eATe/IbHOCTb K/1eTKW.

OO6MeH BeLLecTB, UK MeTabonmam. Accummnnaumsa (NnacTuyeckmii 06meH) 1
anccummnaumnsa  (3HepreTMYecknini 06MeH) - [Be CTOPOHbI eAMHOro npotecca
mMeTabonmsMa. POonb 3aKOHOB COXPaHeHWs BeLeCTB WM 3HEpruv B MOHUMAHUK
mMeTabonmnsma.

Tunbl 06MeHa BewecTB: aBTOTPO(HbIA U reTepoTPOgHbIA. Ponb (PepmMeHTOB
B 0OMeHe BELLEeCTB M NpeBpaLleHN 3Heprum B KNeTKe.

doTocnMHTe3. CBeToBas W TemHOBas (asbl (pOTOCUHTE3a. Peakuumu
(poTocnHTE3a. DPPEKTUBHOCTL (POTOCMHTE3A. 3HAYEHUE (POTOCMHTE3A A/18 XKU3HU
Ha 3emne. BansHue ycnosuidi cpefbl Ha POTOCKMHTE3 U CMOCOOLI MOBbILIEHUSA €ro
MPOAYKTUBHOCTUN Y KY/NbTYPHbIX PacTEHWIA.

XemocuHTe3. XeMoCcuMHTe3npyroLwme 6aktepumn. 3HavyeHVe XeMOCUHTe3a Ad
XU3HU Ha 3emne.

SHepreTnyeckmii 06MeH B KreTKe. PacluenneHve BeLLeCTB, BblAeNeHWe u
aKKyMy/NIMpOBaHME 3HEpPruM B KNEeTKe. JTanbl  3HEepretTMyeckoro 06meHa.
[(nMukonus. bpoxeHne v ero Buabl. KUCIOPOAHOE OKWUCNEHWE, WU KNeTOUYHOe
AbIXaHue. OkuncnutensHoe (hochopunmposaHue. AP(PeKTUBHOCTb
3HepreTMyeckoro obmeHa.

PeakumMyn MaTpuUYHOro cuHTe3a. [eHeTudyeckas wuHpopmauns un  [OHK.
Peann3ayms reHeTMYeCKOM WHQOpMaLUM B KeTKe. [eHeTMYeCKUin Kop W ero
CBOMCTBa. TpaHCKpunuusa - maTpuyHblil cuHTe3 PHK. TpaHcnsums - 6uocuHTes
benka. 3Jtanbl TpaHcnauuwn. KoauposaHve amMuHOKMCNOT. Ponb pubocom B
BrocuHTe3e 6enka.

HekneTouHble POPMbI XXU3HU - BUPYCbl. IcTopus OoTKpbITUS Bupycos (4. W.
BaHOBCKMI1). OCOBEHHOCTM CTPOEHUS W >KWU3HEHHOrO LMKIa  BUPYCOB.
BakTepnoarn. BoOnesHn pacTeHUn, >KMBOTHbIX W YeNOBeKa, Bbl3blBaEMbIE
BUpycamun. Bupyc mmmyHogeduumta yvenoseka (BWY) - Bosdygutens CriAda.



O6paTHas  TpaHCKpuMnuusa,  peeeptasa W WHTerpasa. MpodhmnakTmka
pacnpocTpaHeHnst BUPYCHbIX 3a60/1eBaHUIA.

JdemoHcTpaumn:

MopTpeTbl: H. K. Konbuos, A. . MiBaHoBCKUiA, K. A. Tumnpsses.

Tabnmubl N CXeMbl: «Tunbl NUTaHUA», «MeTabonnam», «MUTOXOHAPUS,
«QHEPreTUYecKnini 06MeH», «Xnoponnact», «®PotocuHTes», «CtpoeHne AHK»,
«CTpoeHMe N PYHKLMOHUPOBaHME reHa», «CuHTe3 6enka», «IeHeTUYeCKnin Kog»,
«Bupycbl», «bakTepuoarn», «CTpoeHMe U XU3HEHHbIA umMkn Bupyca CMNAa,
bakTepuodara», «Pennnkaums AHK».

O6opypfoBaHue: mogenu-annavkaumm «YpasoeHne AHK u TpaHCcKpunuus»,
«buocnHTe3 6enka», «CTpoeHUe KNeTKU», Mofenb CTPYKTypbl HK.

Tema 5. PasMHOXeHVe U HAMBUAYaNbHOE pa3BUTUE OPraHnU3MOB.

KNeTouHbIi UUKN, WAW XXU3HEHHbIA LUK KNeTku. WHTepdasa u MUTO3.
MMpouecchbl, npoTekawowme B MHTepase. Pennmkauma - peakums MaTpuyHoro
cuHtesa JAHK. CrtpoeHne XpomocoM. XpPOMOCOMHbIA Habop -  KapuoTumn.
AnnnongHeld M ranjiougHbldi - XPOMOCOMHblE  Habopbl.  XpomaTugpl.
LinTonornyeckne OCHOBblI  PasMHOXEHUA U WUHAWBUAYaNIbHOTO  pasBUTUA
OpraHn3mMoB.

[eneHve knetkn - muto3. Ctagmm muTtosa. lNpouecchl, Npoucxoaaline Ha
pasHbIX CTaAMAX MUTO3a. BMONOrMYecknii CMbICT MUTO3A.

Mporpammupyemas rubenb KNeTky - anonTos.

dopmbl pasMHOXEHUss opraHnM3MoB: 6ecrnosnoe 1 nosfosoe. Buabl 6ecnonoro
pPasMHOXEHUA: [eneHne HaABoe, [MOYKOBaHME OAHO- U  MHOTOK/ETOYHbIX,
CnopoobpasoBaHune, BereTaTMBHOE pasMHOXeHue. VICKYCCTBEHHOe K/IOHMpOBaHue
OpraHn3MoB, ero 3HaueHue ana cenexkunn.

[MonoBoe pa3sMHOXEeHWe, ero oT/iMymMa ot 6ecnosnoro.

Meito3. Ctagum Meio3a. Tpouecchbl, NMPOUCXOAALLME Ha CTaamax Meinosa.
MoBefeHMe XpoMOCOM B Meio3e. KpoccuHroeep. BUONOrMYECKMiA CMbICN U
3HayeHue melio3a.

FameTOreHes - nmpouecc 06pa3oBaHWA MOJIOBLIX KNETOK Y XXUBOTHbIX.
[MonoBble >Kefesbl: CEMEHHUKM W AMYHUKKW. O6pasoBaHWe M pas3BUTUME MOSIOBbIX
KNeTok - rameT (crnepmartosoni, AWLEKNeTKa) - CrnepmaToreHes n OBOreHes.
OCO6EeHHOCTV CTPOEHUA ANLEKNeTOK U crnepmaro3ongoB. OnNnogoTBOPEHMe.
[MapTeHoreHes.

NHavBuayanbHoe  pas3BuTue  (OHTOreHe3). 3OMOpuMOHasibHOE  pa3BUTUE
(amb6puroreHes). ITanbl 3MOPUOHANLHOIO PasBUTUA Y MO3BOHOYHBIX >XMBOTHbIX:
Apo6rieHne, racTpynauus, opraHoreHes. 1ocTambpuoHasibHOe passuTue. Tunbl
MOCTAIMOPMOHA/IBHOTO Pa3BUTUA: MNPAMOE, Henpamoe (MYMHOYHOR). BrnwusHme



cpefbl Ha pas3BMTME OPraHU3MOB, (PaKTOPbl, CMOCOOHbIE BbI3blBaTb BPOXAEHHbLIE
YPOACTBA.

PocT n pas3BuTue pacTeHuid. OHTOreHe3 LBETKOBOrO PacTEHWUS: CTPOEHUe
CEMEHWU, CTaun pasBUTUA.

JemoHcTpaumn:

Tabnmubl M cxembl: «®POpMbl PasMHOXEHUS OpraHu3mMoB», «[BONHOE
ON/IOJOTBOPEHNE Y LBETKOBbIX pacTeHMn», «BeretaTmBHOe pa3MHOXEHUE
pacTeHUin», «JeneHne KneTkn 6GakTepuit», «CTPOEHME MOMOBbIX KNETOK»,
«CTpoeHNe XpOMOCOMbI», «KNeTouHbld unkn», «Pennunkauus OHK», «MuT03»,
«Melio3», «[psMoe 1 HenpsMoe pa3BuUTME», «lfaMeToreHe3 y MAeKonuTalLWwmx v
yenoseka», «OCHOBHble CTafnM OHTOreHe3a».

O6opypnoBaHue: MWKPOCKON, MUKponpenaparsl «CnepmaTo3omngbl
MJIEKONUTAOLLEro», «HANLEeKNeTKa MaekonuTaroLwero», «KapmokuHes B KneTkax
KOpellKa /fyKa», MarHUTHaa Mofenb-annamkauma «[leneHne KNeTku», Mopgesnb
AHK, mogent meTaga3HOW XPOMOCOMBI.

JlabopaTopHble 1 NpaKTUyecKue paboThbi:

NabopatopHaa pa6boTta Ne 3. «HabGnogeHne MWUTO3a B KNETKaX KOHYMKa
KOpeLlKa yKa Ha roToBbIX MUKporpenaparax».

NabopatopHaa pabota No 4. «M/3y4yeHune CTPOEHUS MOMOBLIX K/ETOK Ha
roOTOBbIX MUKpOMpenapaTax».

Tema 6. HacnegcTBeHHOCTb UM M3MEHUYMBOCTb OPraHnU3MoB.

MpeAMET 1 3a4aun reHeTUKN. IcTopua pasBUTUSA TEHETUKKN. Ponb LMTONOTUK
N 3MOPMONOrMN B CTAHOBNEHUN TEHETUKW. BKnag pOCCUMIACKUX N 3apy6exHbIX
YUYEHbIX B pasBUTUE TreHeTUKn. MeToabl TeHeTUKU (rnmbpuaonornyeckui,
LUMTOreHETUYECKUIA,  MONEKYNAPHO-reHeTUYEeCKNUIA). OCHOBHbIE  FEHETMYECKME
MOHATUA. ["eHeTUYeCKas CMMBO/IMKA, UCNOJb3yeMas B CXeMaX CKpeLLVBaHUN.

3aKOHOMepHOCTU HacnefoBaHUA NPU3HAKOB, YCTaHOBNEHHbIe . MeHaenem.
MoHornépmnaHoe ckpewmBaHve. 3akoH eAMHOOOpasus rnmopuaoB NepBoro
nokoneHuns. [lpaBuno  LOMWHWPOBAHMA. 3aKOH pacLliensieHns Npu3HaKoBs.
'MnoTtesa YncToThbl ramMeT. INonHoe 1 HenosiHoe JOMUHUPOBaHME.

AnrnbpugHoe  ckpewmBaHuve.  3aKOH  He3aBUCMMOrO  Hac/iefOBaHUS
Npu3HakoB.  LIMToreHeTnyeckne  OCHOBbl  AWTMOPUAHOTO  CKpeLyMBaHWA.
AHanusunpyoLlee cKpelinsaHme. Icnonb3oBaHNe aHaIM3NPYHOLWEro CKpeLnBaHms
N5 OnpefesieHns reHoTmna ocoowm.

CuenneHHoe HacnegoBaHMe  npusHakoB. Pabota T. MopraHa no
CLUEnIeHHoMY HacnefloBaHWIO reHoB. HapyLlueHWe cuensieHns reHoB B pe3y/bTaTe
KpOCCMHIoBepa.

XpPOMOCOMHasA Teopusa HaCNeACTBEHHOCTU. [TeHeTMYECKME KapTbl.



['eHeTWKa nona. XpoMOCOMHOe ornpefeneHue nona. AyToCcOMbl U MOMOBbIe
XPOMOCOMbI. ['OMOrameTHble W TreTeporameTHble opraHusmMbl. HacnegoBaHue
NPU3HaKOoB, CLENJIEHHbIX C MOMOM.

3MeHYMBOCTb. Bnabl N3MEHUMBOCTU: HEHacneACTBEHHAA N HacneACTBEHHaA.
Ponb  cpegbl B HeHacneACTBEHHOM  M3MEHYMBOCTM.  XapaKTepucTuka
MOANMPUKALNOHHON N3MEHYMBOCTU. BapnaunoHHbIA pag v BapuaumoHHas Kpusas.
Hopma peakuun npusHaka. KoNMYEeCTBEHHbIE UM KAUYECTBEHHbIE MPU3HaKU U UX
HopMa peakummn. CBOCTBa MOAUMPUKALNOHHOWN N3MEHUNBOCTW.

HacnegcteeHHasd, WM reHOTUNMYecKas, W3MeHYMBOCTb. KoMOGUHATMBHaA
M3MEHUYMBOCTb. Melio3 ¥ MofoBOW Mpouecc - OCHOBa KOMOMHATUBHOM
M3MEeHUMBOCTU. MyTalUMOHHAs M3MEHYMBOCTb. Knaccugukaymsa MyTauuii: reHHble,
XPOMOCOMHbIE, FeHOMHble. YacToTa U NpuumHbl MyTaumii. MyTareHHble (hakTopbl.
3aKOH roMo/iorMyecknx psfoB B HacneACTBEHHOM n3MeHumBocTY H. V. BaBunosa.

BHeagepHaa HacneACTBEHHOCTb M U3SMEHYMBOCTb.

eHeTuKa u4enoseKka. Kapuotun u4enoseka. OCHOBHbIE METOAbl TEHETUKMN
yesioBeka: reHeanornyeckuin, 61IM3HeL0BbINA, LUTOreHETUYECKUIA, BUOXUMUNYECKIN,
MOJIEKYIAPHO-TEHETUYECKWA. CoBpeMeHHoe onpejeneHne reHoTuna:
NMO/IHOTEHOMHOE CeKBeHMpOBaHWe, reHOTUMNUPOBaHWe, B TOM 4uc/ie C MOMOLLbIO
MUP-aHann3a. HacnefAcTBeHHble 3ab0neBaHMA YefioBeKa: TeHHble 601e3Hu,
00/1€3HN C HacneACTBEHHON NPeLpacrnoioXXeHHOCTbI0, XPOMOCOMHbIe 60/1E3HM.
ComaTnyeckne u reHepaTuBHble MyTauuMu. CTBOMOBbIE KNETKW. [1pUHUMNBI
30p0OBOro 0bpasa Xu3Hu, AUarHOCTUKKU, NPOPUNIAKTUKM U NeYEeHNS TeHeTUYECKNX
bonesHel. MeOMKO-TeHeTUYECKOe KOHCYNbTUPOBaHME. 3HayeHue MeauLMHCKON
reHeTUKM B NPeAOTBPALLEHNN N TEYEHNN TeHeTUYEeCKMX 3a00/1eBaHMIA YeNloBeKa.

JemoHcTpauymn:

MopTpeTbl: . MeHgens, T. MopraH, I'. ge dpus, C. C. YeTteepukos, H. B.
TumodpeeB-Pecosckuit, H. . BaBunos.

Tabnmubl 1M cxembl:  «MOHOrM6pMAHOE  CKpewmBaHMe U €ero
LNTOreHeTnyecKkas OCHOBa», «3aKOH pacLlensieHns W ero LUToreHeTmnyeckas
OCHOBa», «3aKOH YUACTOThI rameT», «QnrnépungHoe CKpewnBaHme»,
«LluTonornyeckne  OCHOBbI  AUTMOPUAHOrO  CKpeluBaHus»,  «Meinos»,
«B3anmopgeincTeme annenbHbIX TFEHOB», «[eHeTUYecKMe KapTbl PaCTEHWUMN,
XVMBOTHbLIX W 4efoBeKa», «[eHeTuka nona», «3aKOHOMEPHOCTM HacnefoBaHus,
CUENMeHHOro ¢ nosiomM», «KapuoTunbl YenoBeka W >KUBOTHbIX», «Bugbl
N3MEHUMBOCTUY», «Mofn(pMKaLNOHHaA WM3MEHUYMBOCTL», «HacnefoBaHMe pesyc-
(hakTopa», «"eHeTMKa rpynn Kposu», «MyTaLnoHHas N3MEHUYNBOCTb.

O6opypoBaHue: mofenu-annavkauun «MOHOTMOPUAHOE CKpeLymBaHueE»,
«HenonHoe AOMUHUPOBaHME», «AUrMbpuaHoe CKpewmsBaHue», «llepekpécTt



XPOMOCOM», MWKPOCKOMN W MuKponpenapat «[posoguna» (HopMa, MyTauumu
(hopMbl KpbINbEB U OKPacku Tena), repbapunii «0pox NOCEBHOM».

JlabopaTopHble N NpaKTUYeCcKne paboTbl:

NabopatopHaa pa6oTta Ne 5. «l/3yyeHue pe3ynbTaTtoB MOHOTMOPUAHOIO W
AUTNOPUAHOTO CKPELLMBAHNA Y AP030(PU/Ibl HA FTOTOBbLIX MUKpPOMpenaparaxs.

NabopatopHasa paboTa Ne 6. «/3yyeHre MOANPUKALNOHHON N3MEHUMBOCTMH,
MOCTPOEHVE BapuaLMOHHOIO psija v BapuaLuoHHOW KPUBOI».

NabopaTopHasa pabota Ne 7. «AHanu3 MyTauuili y Apo30(usibl Ha roTOBbIX
MUKponpenapartax».

[MpakTnyeckas pabota Ne 2. «CocTaBneHMe W aHainM3 POAOC/IOBHbIX
YesioBEKaY.

Tema 7. Cenekunsa opraHnamoB. OCHOBbI 6MOTEXHONOTUN.

Cenekuma Kak Hayka W npouecc. 3apoXKaeHue cenekuum n gomMecTukauums.
YyeHne H. W. BaBunoBa 0 LeHTpax MPOMUCXOXAEHNS U  MHOroobpasms
KYNbTYPHbIX PacTeHWi. LILeHTpbl NPOMCXOXAEHMSA AOMAaLLHMX YKMBOTHbIX. CoOpT,
nopoja, LTamm.

CoBpeMeHHble MeTOAbI cenekuymn. MaccoBblil U UHAMBUAYaNbHBIA OTOOPLI B
CeNleKUMn pacTeHUn U XMBOTHbIX. OLeHKa 3KcTepbepa. BnnM3KopoacTBeHHOE
CKpewmBaHne - WHOpUAUHT. Ywuctad nmMHUA. CKpewmBaHWe YUCTbIX JIMHUIA.
[eTepo3uc, wan rmbpmuaHas cuna. HepoAaCTBEHHOe CKpellMBaHWe - ayTOPUAWHT,
OTpanéHHass rmépuamsaumss n  eé ycnexu. VICKYCCTBEHHbIA MyTareHe3 U
MnonyyeHne MoONUNNOMA0B. [OCTUXKEHUS CeNekuMu pPacTeHUn, >XXUBOTHLIX U
MUKPOOPraHn3moB.

BuoTexHonornsa Kak oOTpac/ib Npou3BoAcTBa. [eHHasa WHXeHepusa. JTanbl
co3faHus pekoMbuHaHTHOM [HK ¥ TpaHCreHHbIX opraHnu3smoB. KnetouHas
NHXeHepus. KneTouHble KynbTypbl. MUKPOKIOHA/IbHOE Pa3sMHOXEHWE PacTEHUIA.
KnoHvpoBaHne BbICOKOMPOLYKTUBHbLIX Ce/IbCKOXO3ANCTBEHHbIX — OpraHW3MOB.

JKONornyeckme N 3TNUYeckKue npobnemsl. MO - reHeTUYecKn
MOAN(ULMPOBAHHbIE OPraHM3Mbl.
[eMoHcTpaymu:

MopTpeTbl: H. V. BaBunos, . B. MuuypuH, . [. KapneyeHko, M. ®.
ABaHOB.

Tabnuubl N cxembl: KapTa «LIeHTpbl MPOUCXOXAEHUS U MHOroobpasus
KY/IbTYPHbIX pacTeHmnit», «Iopodbl AOMalLHUX XUBOTHbIX», «CopTa KY/NbTYPHbIX
pacTeHnin», «OTaanéHHas rmépuamsauns», «PaboTbl akageMmka M. ®. BaHOBa»,
«Monunnongnsa», «OO6beKTbl OGUOTEXHONOTUMNY», «KNeTOUHble KYy/bTypbl W
KNoHUpoBaHue», «KOHCTPYNpoBaHMEe N NEPEHOC FEHOB, XPOMOCOM>.

O6opynoBaHMe: MyNsHXKK MNOLOB U KOPHEN0A40B AMKNX (hOPM 1 KYbTYPHbIX
COPTOB pacTeHuit, repbapnii «CenbCKOX03ANCTBEHHbIE PACTEHUS».



JlabopaTopHble 1 NpaKTUYecKne paboThbi:

SKcKypcust «OCHOBHble METOAbl M [AOCTUXKEHMS| CEeNMeKUMU pacTeHuit u
XKUBOTHbIX (Ha CENEKLMOHHYHO CTaHUMIO, M7EMEHHYHO thepmy,
COPTOMCMbITATENIbHBIA  Y4acTOK, B  TENIMYHOE XO3AICTBO, NabopaTopuio
arpoyHMBepcUTETa UK HAYUYHOTO LieHTpa)».



NMNAHNPYEMbBLIE PE3YJIbTATblI OCBOEHWA TIPOTPAMMBbBI 110
smonormiim1 HA  BA3OBOM  YPOBHE CPEAHEIO  OBLUEIO
OBPA3OBAHUNA

CornacHo @®IroOC COO, ycrtaHaBnMBatOTCA TpeboBaHWA K pe3y/nbTaTam
OCBOEHMSA  obyvawolwmMmmuca nporpaMMm  CpefHero  obwero  06pasoBaHuUs:
NIMYHOCTHbLIM, MeTanpeaMeTHbIM N NPeLMETHbIM.

NIMYHOCTHbIE PE3YJIBTATDI

B CTpyKType NMYHOCTHbIX pe3ynbTaTOB OCBOEHWUA npeameTa «buonorus»
BblfeNeHbl Cnefyrowmne coCTaBNsILINE: OCO3HaHWE 06Yy4atoLMMNCA POCCUIACKOM
rpaXkJaHCKOM NAEHTUYHOCTU - TOTOBHOCTW K CaMOPa3BUTUIO, CaMOCTOSTENIbHOCTM
W CamoOoMpedesnieHnto,  HaanuMe  MOTMBaUMM K 00yYeHMto  Gronoruu,
LleNieHanpaBneHHOe pPa3BUTUE BHYTPEHHUX YOEXAEHWA NMYHOCTU Ha OCHOBE
KNHOYEBbIX LEHHOCTEA W WUCTOPUYECKMX Tpaguumnini pasBuTus OGUONOTMYECKOro
3HaHWA, TOTOBHOCTb M CMOCO6GHOCTb 06YyYarloLMXCS PYKOBOACTBOBATLCA B CBOEM
AEeATENbHOCTM  LEHHOCTHO-CMbICIOBbIMM  YCTAHOBKaMW, MPUCYLLMMU  CUCTEME
O6M0N0ornMyeckoro 06pasoBaHns, HalM4yMe 3KOMOrMYECKOro  MpPaBOCO3HaHMS,
CNOCOGHOCTM CTaBUTb LLE/IN U CTPOUTL XXU3HEHHbIE MNJIaHbl.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHMSA npeameTa «buonorus» gocTuratoTcs B
eAVHCTBE Y4yebHON © BOCNUTATE/NIbHOW [OEATENIbHOCTM B COOTBETCTBMM C
TPaANLUNOHHBIMU POCCUNCKUMU COLMOKYNbTYPHBLIMWN, UCTOPUYECKUMWN U [IYXOBHO -
HPaBCTBEHHbLIMU LEHHOCTAMU, NPUHATBIMW B OOLLECTBE MpaBuiaMuM U HOpPMamu
noBefeHUss M CnocobCTBYIOT rpoleccaM CamMOmno3HaHWs, CamMOBOCMUTaHUA U
camopasBUTUA, pPasBUTUS BHYTPEHHE MO3UUMW  NINYHOCTK, NaTPUOTU3MA,
YBaXKEHUSA K 3aKOHY W NpaBOnopsaKy, YenoBeKy Tpyaa v CTaplueMy MOKOMEHWUIO,
B3aMIMHOI0 YBaXXEHWS, OEPEXXHOro OTHOLUEHUA K KyNbTYPHOMY Hacneaumio W
TpagMuMsM MHOroHauMOoHanbHOro Hapofa Poccuiickoin ®epepaumu, npupoge u
OKpY>KatoLLen cpege.

JINYHOCTHbIEe pe3ynbTaTbl OCBOEHUs Yy4yebHOro npeameTa «buonorus»
AO/KHbI OTPaXaTb FOTOBHOCTb U CMNOCOGHOCTb 06YYatoLLMXCA PYKOBOACTBOBATLCA
ChOPMUPOBAHHOW BHYTPEHHEN MNO3NLNERA JIMYHOCTM, CUCTEMON LIEHHOCTHbIX
OpveHTaUu,  MO3UTUBHLIX  BHYTPEHHUX  Y6EXAEHWWA,  COOTBETCTBYHOLLMUX
TPaAMLMOHHbLIM LIEHHOCTAM POCCUIACKOro 06LLecTBa, pacLUMPEHUEe >XXU3HEHHOTO
ONbiTa 1 ONbITa AeATENbHOCTM B NPOLECCE peann3aumm OCHOBHbIX HanpaBneHWUi
BOCMNUTATE/IbHON AeATeIbHOCTK, B TOM YMC/e B YacTW:

1) rpaXkgaHcKoro BocnnTaHus:

ChOPMMUPOBAHHOCTb FPaXKAaHCKON No3nuMm 06y4aroLerocs Kak akTMBHOIO U

OTBETCTBEHHOI0 Y/1€HA POCCUINCKOro 06LLECTBA,;



OCO3HaHME CBOMX KOHCTUTYLMOHHbIX MNpaB W 0053aHHOCTENR, YyBaXKeHue
3aKOHa 1 NpaBOMNOpPAAKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW [eATeNbHOCTM Npu  CO3[aHuK
y4ebHbIX MPOEKTOB, PeLleHMn YyUYeOHbIX M NO3HaBaTe/IbHbIX 3a4ay, BbINO/HEHUM
OMO0rNYECKNX IKCNEPUMEHTOB;

CNOCOBHOCTb  ONpeAeNTb COOCTBEHHYK MO3ULUMIO MO OTHOLIEHUIO K
SBNEHNAM COBPEMEHHOM XMN3HN N OOBACHATL €€;

YMeHVe YyUnUTbiBaTb B CBOMX [ENCTBUSAX HEOOXOAMMOCTb KOHCTPYKTUMBHOIO
B3aMMO/ENCTBMSA NOAEN C pasHbIMU YOXKAEHUAMU, KYNbTYPHbIMU LEHHOCTAMU U
COLManbHbIM MOMOXEHMWEM;

FOTOBHOCTb K COTPYAHWMYECTBY B [MPOLECCe COBMECTHOrO BbIMO/IHEHUS
y4yebHbIX, MNO3HaBaTe/lbHbIX W  WUCCNef0BaTe/IbCKUX 3afad, YBaXXUTe/IbHOro
OTHOLUEHUS K MHEHMIO OMMOHEHTOB MNpWU O6CYXAEHUN CMOPHbLIX BOMPOCOB
OM0/I0rMYeCKOro CoAepXKaHus;

FOTOBHOCTb K 'YMaHWUTapHOWN 1 BONOHTEPCKOM AeATeNIbHOCTH;

2) NaTPUOTUYECKOr0 BOCMUTAHUA:

ChOpMUPOBAHHOCTb POCCUIACKOM rpaXKaHCKoM NAEHTUYHOCTH,
naTpuoTn3mMa, YBaXKEHUSI K CBOEMY Hapody, 4yBCTBa OTBETCTBEHHOCTU Mepef
PoanHO, ropAaocTy 3a CBOWM Kpail, CBOK PoAMHY, CBOM SA3blK U KYNbTypy,
MPOLU/Ioe N HaCcTOoALLEee MHOMOHaLMOHa/IbHOIO Hapoga Poccuu;

LLeHHOCTHOE OTHOLUEHME K MPUPOAHOMY Hac/eAmnio U NamMAaTHUKaM Npupogbl,
AOCTMXEHNAM Poccumn B HayKe, UCKYCCTBE, CMOPTE, TEXHONMOTUSX, TPYAE;

CNOCOBHOCTb OUEHMBaTb BK/aJ POCCUACKUX YYEHLIX B CTaHOB/IEHME W
pasBuTMe 6MONOrMK, MOHUMAHUA 3HAYeHUs O6MONorMKM B MO3HaHWM 3aKOHOB
MPUPOAbI, B XXM3HM Ye/I0BEKA U COBPEMEHHOI0 06LLECTBa;

naenHasn y6exaeHHOCTb, FOTOBHOCTb K CAyXeHuto U 3awmte OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyboy;

3) IyXOBHO-HPABCTBEHHOI0 BOCMUTAHUS:

0CO3HaHWe JYXOBHbIX LLeHHOCTe pOCCUICKOro Haposa;

ChOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOr0 MOBeAEHUS;

CNOCOBHOCTb OLEHMBATb CUTYyauMt0 U MPUHUMaTb OCO3HaHHbIE PELLIEHWS,
OPUEHTUPYACb HA MOpasibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HaHWe NNYHOrOo BKMafa B MOCTPOEHME YCTONYMBOrO ByayLLero;

OTBETCTBEHHOE OTHOLLUEHME K CBOMM POAMTENSAM, CO34aHMNI0 CEMbWN Ha OCHOBE
OCO3HAHHOI0 MPUHATUA LEHHOCTEA CEMENHOM XXM3HW B COOTBETCTBUM C
TpagmumsaMmn Hapogos Poccuu;

4) 3CTETNYECKOr0 BOCNUTAHUA:

3CTEeTMYECKOe OTHOLWIeHWe K MUpY, BK/IKOYas 3CTeTUKY OblTa, HayYHOro U
TEXHMYECKOro TBOPYECTBA, CNOPTa, TPYAa, 0OLLECTBEHHbIX OTHOLLEHWIA;



MOHUMaHVe 3MOLMOHA/IbHOT0 BO3AeNCTBUA XXMBOW NPUPOAbLI 1 €€ LIeHHOCTH;

FTOTOBHOCTb K CaMOBbLIPRXEHWIO B pasHbIX BUAAX WCKYCCTBA, CTPeMJIEHME
MPOsIBNIATL KayecTBa TBOPYECKOM INUYHOCTH;

5) (hu3nyeckoro BOCMUTAHUSA, (POPMUPOBAHUA KyNbTypbl 340POBbSA U
3MOLIMOHAaNBLHOro 61arononyymns:

MOHMMaHMEe W peann3aums 340p0OBOr0 M 6e3onacHOro obpasa >KU3HU
(3mopoBoe  nuTaHMe,  COGMOAEHWE  TUTMEHWYECKUX  MNpaBuUil U HOPM,
cb6anaHCMpOoBaHHbIM  PEXWM  3aHATUMIA M OTAbIXa, perynsapHas  ¢usnyeckas
aKTUBHOCTb), 6EepeXXHOro, OTBETCTBEHHOIO W KOMMETEHTHOIO0 OTHOLUEHMUA K
CO6CTBEHHOMY (hM3MYECKOMY U MCUXNYECKOMY 3L0POBbLIO;

MOHUMaHWe LEHHOCTM MpaBWI  WHAWBWUAYANbHOTO W KOJNEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLMsAX, YIPOXKaOLWMX 340POBbI0 U XU3HWN NTHOLEN;

0CO3HaHWe MOCNeACTBMIN U HEMPUATUA BPeLHbIX NpuBbIYeK (ynoTpebneHus
aJIKorons, HAPKOTUKOB, KYpPeHUs);

6) TPy40BOro BOCMUTAHUA:

rOTOBHOCTb K TPyAYy, OCO3HaHME LeHHOCTN MacTepcTBa, TPYLONt06ue;

FOTOBHOCTb K aKTMBHON [eATENbHOCTM TEXHO/IOMMYEeCKOW U CcouuanbHOM
Hanpas/IEeHHOCTW, CNOCOOHOCTb MHWULMUPOBATL, MIAHMPOBaTb U CaMOCTOATE/IbHO
BbIMOJIHATb TaKy0 LeATe/IbHOCTb;

MHTEPEC K pas/inyHbIM chepam MpodecCroHaIbHON LesATeNIbHOCTU, YMeHue
coBepwaTb OCO3HaHHbIA BbIGOp Oyaywlen npodeccunm U peasnm3oBbIBaTb
COOCTBEHHbIE XXMU3HEHHbIE MNaHbl;

rOTOBHOCTb M CMOCOGHOCTL K 06pa3oBaHUO M Camoob6pas3oBaHMIO Ha
MPOTSXKEHUN BCEW XKU3HN;

7) 3KONIOMMYECKOro BOCNUTaHUA:

9KOJIOTMYECKMN Lief1ecoobpasHoe OTHOLUEHME K NPUPOLE KaK WCTOYHUKY
XXUN3HW Ha 3em/e, OCHOBE eé CYLLLeCTBOBaHMS;

MOBbILEHNE YPOBHA 3KONOIMYECKOWM KynbTypbl: MNpPUOBGpeTeHMe OMbiTa
MNaHNUPOBAHNA MOCTYNKOB W  OLEHKM WX BO3MOXHbIX MOCNEACTBMIA  ANA
OKpY>KatoLLlen cpefpl;

0CO3HaHWe rn106anbHOro0 XapakTepa 3KONOrMYyecKux npobnem n nytend mx
peLleHus;

CNOCOBHOCTb MCMOMb30BaTh NpUoObpeTaeMble MPU  U3YYeHUU Buonornu
3HaHUA W YMEHWA nNpu  pelleHnun npobnem, CBA3AHHLIX C pauvoHa/IbHbIM
NpupofononbL3oBaHMemM  (cobntofeHne  npaBua  NOBeAeHWMA B MPUPOSE,
HanpaB/iEHHbIX HA COXpPaHeHMe pPaBHOBECUMA B 3KOCUCTEMAx, OXpaHy BWOB,
akocucTem, buocepsbl);



aKTMBHOE  HenpusaTMe  [eiCTBWIA, NPUHOCAWMX Bped  OKpYXKatoLei
NPMPOAHOI cpefle, YMeHWEe MPOrHO3MPOBaTb HEONAronpPUATHbIE 3KOMOTMYECKNME
nocneAcTBUs NpeanpuHUMaeMbIX AeACTBUIA U NPeAoTBpaLLaTh KX;

Ha/M4YmMe PasBUTOrO 3KOOTMYECKOTO MbILL/IEHNS, 3KOMOTMYECKO KYNbTypbl,
onbiTa [esTeNbHOCTY 3K0/I0TNYeCKOlA HanpaBNeHHOCTH, yMeHMs
PYKOBOACTBOBATLCS MMM B MO3HaBaTe/lbHOW, KOMMYHWKATMBHON U COLMaNbHON
NPaKTVKe, FOTOBHOCTU K Yy4YacTUO B NPaKTUUECKON AesTeNbHOCTU 3KOMOrMUeCKOol
HanpaBeHHOCTY;

8) LEHHOCTM Hay4YHOr o MO3HaHWUS:

c(hOPMMPOBAHHOCTb MMUPOBO33PEHNSl, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTWSI HayKU M OOLLECTBEHHOM MPaKTUKM, OCHOBAHHOIO Ha Aguanore
KyNbTyp, CNOCOGCTBYHOLLEN0 OCO3HAHWNIO CBOErO MecTa B NMOMMKY/IbTYPHOM MUPE;

COBEpPLUEHCTBOBAaHME $A3bIKOBOW W UMTATENbCKON KynbTypbl KakK CpefcTBa
B3aVIMOAENCTBMA MEXAY MOAbMU 1 MO3HAHWS MUPa;

MNOHUMaHVe CneuudnKn BGMONOTUM KaK HayKu, OCO3HaHWs eé ponu B
(OPMMUPOBAHNI PALMOHANIBHOTO HAYYHOrO MbILWAEHUS, CO34aHWU LeNOCTHOrO
NpeACTaBNeHMs 06 OKPYXKalolleM MUpe Kak O eUHCTBE NPUPOAbI, Ye/loBeKa W
00LLLeCTBa, B MO3HAHUM MPUPOAHLIX 3aKOHOMEPHOCTEA W pelleHur npo6nem
COXpPaHeHNst NPUPOAHOrO PaBHOBECHS;

y6eX1EHHOCTb B 3HAYMMOCTM GUONMOTMM AN COBPEMEHHOWN LMBUNM3ALNMK:
06ecrneyeHnss HOBOFO YPOBHS PasBUTMS MeAWLUMHbI, CO3[aHne NepcrneKTUBHbIX
6UOTEXHONOTUIA,  CMOCOBHLIX  pellaTb  PecypcHble  Mpo6/iembl  pa3BUTUS
YeNIOBEYECTBA, NOMCKA MNyTei BbiIXxoAa U3 rNo6anbHbIX 3KONOMMYECKUX Npo6eM U
obecrneyeHnss  nepexoja K  YCTOWYMBOMY  pasBUTUIO,  palMOHaNbHOMY
MCMNONb30BaHNIO MPUPOAHBLIX PECYpPCOB M (DOPMUPOBAHUIO HOBbIX CTaHAAPTOB
XKN3HW;

3aMHTEPECOBAHHOCTb B MOMYYEHWM OMOMOTMYECKUX 3HAHWIA B LeNsx
MOBbILUEHNS  06LIeli  KynbTypbl, €CTeCTBEHHO-HAy4YHO/ rpamMOTHOCTU, Kak
COCTaBHOI YacTy (DYHKLMOHANbHOW rpaMOTHOCTU 06YyyatoLmxcs, hopMupyemoli
MNPV U3y4eHnn 61MoNnornu;

MOHUMaHWE CYLLHOCTV MEeTO[OB MO3HAHWS, UCMONb3yeMbIX B ECTECTBEHHbIX
HayKax, CMOCOGHOCTM WCMOMb30BaTb MOMyYaeMble 3HAaHMA [N8 aHannsa U
00BbACHEHMS SIBNEHWIA OKPYXKAIOLLEr0 MMpa U NPOUCXOAALWNX B HEM M3MEHEHWIA,
yMeHVe fenaTb 060CHOBaHHbIE 3aK/OUYEHMS] Ha OCHOBE Hay4HbIX (HaKTOB W
MMEIOLLMXCS laHHbIX C LeNbH MOMyYeHUs AOCTOBEPHbIX BbIBOAOB;

CMOCOGHOCTb CAMOCTOATENIbHO WCMOMb30BaTh 6GMONOrMYECKMe 3HaHUS [N
peLleHns Npo6sieM B peanbHbIX XU3HEHHbIX CUTYaLUsIX;

0CO3HaHMe LIEHHOCTU Hay4HOW [esaTeNbHOCTM, FOTOBHOCTb OCYLUIECTBASATD
MPOEKTHYH U UCCNEA0BATENbCKYH AEATENbHOCTb MHANBMAYANbHO W B TPYNNE;



FOTOBHOCTb M CMOCOGHOCTb K  HEMNPEepbIBHOMY  06pa3oBaHUIO 1
caMo06pa3oBaHNI0, K aKTUBHOMY MO/YUYEHUIO HOBbIX 3HaHWI Mo 6uonorun B
COOTBETCTBUN C XKM3HEHHbLIMMW NMOTPEGHOCTAMN.

METAMNPEOMETHbBLIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUS yyebHOro npegmeTta «bBuonorus»
BKNIOYAIOT: 3HauMMble AN (OPMUPOBAHMS MMPOBO33PEHUS  0BYUatOLLIMXCS
MEXANCUMNANHAPHbIE (MeXNpeaMeTHbIE) 00LLeHayUHbIe MOHATUS, OTpaxarollue
LENOCTHOCTb HAy4yHOlW KapTWHbI Mupa W chneunduKy MeTo[0B M03HaHMS,
MCMONb3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, IHEPrusi, sBNeHue, NpoLiecc,
CUCTEMa, HayuHbIii (haKT, MPUHLMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEopwus,
nccnegoBaHue,  HabnlofeHWe,  U3MEpPEeHWe,  3KCMEPUMEHT U [ApYyrux),
YHMBepCa/lbHble y4yebHble [AelicTBMS (MO3HaBaTeNlbHble, KOMMYHMWKATUBHbIE,

PErynsTUBHbIE), obecneunsaroLyme (hopmurpoBaHue (hYHKUMOHANBbHO
rPamMoOTHOCTM X COLMaNbHOW  KOMMETEHUMM 0Oy4arowmxcs, CrnocoOHOCTb
obyyaroLLnxcs MCNoMb30BaTh OCBOEHHble MeXAMCLUNINHAPHbIe,

MWUPOBO33PEHYECKME  3HAHUSI U YyHMBepCa/llbHble  Yy4ebHble  OeACTBUS B
NMO3HaBaTe/IbHOM M CoUManbHOM NPaKTHKe.

MeTanpeaMeTHble pe3y/nbTaTbl OCBOEHWS MNpPOrpaMmbl CpeAHero o6Lero
06pa3oBaHuMs AO/MKHbI OTpaXaTb:

OBnageHue yHUBepcasibHbIMU y4ebHbIMU nosHaBaTe/IbHbIMU
AENCTBUAMMN:

1) 6a30Bble /I0rMvecKue 4ecTBUSA:

CaMoOCTOSITENIbHO  (hopMynMpoBaTb W aKTyaiuM3npoBaTb  Npo6nemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

MCMONb30BaTb MNPW OCBOEHUW 3HAHWIA MPUEMbI /IOFTMYECKOrO MbILLIEHUS
(aHanu3a, cMHTE3a, CpaBHeHUs, Knaccugumkaymm, 0606LeHNs), pacKpbiBaTb CMbIC/
OMONOrNYECKNX MOHATUI (BbIAENATb UX XapaKTePHble MPU3HaKW, yCTaHaBMBaTb
CBSI3U C APYrUMU NOHATUAMN);

onpeaenaTb UENW [OeATeNlbHOCTW, 3ajaBas napamMeTpbl WM KPUTEPUM KX
[AOCTVKEHMSA, COOTHOCUTb pe3y/bTaTbl AeATeNIbHOCTM C NOCTaBNEHHbIMU LENSAMNA;

MCMOMNb30BaTb BMONOrNYECKME NOHATUA ANsi 00BACHEHUS (DAKTOB W SBNEHUN
YKMBOI Npupofbl;

CTPOUTb NIOrUYecKMe paccyXaeHns (MHAYKTUBHbIE, [AeAYKTUBHbIE, MO
aHasfiornn), BbISIBNSATb 3aKOHOMEPHOCTM W MPOTUBOPEYMS B pacCcMaTpuBaeMblX
SABNEHUSX, (hOPMYNNPOBaTb BbIBOAb! U 3aK/MHOYEHWS;

MPUMEHSATb CXEMHO-MO/eNbHble cpeactea Ans npeAcTaBneHns
CYLLECTBEHHbIX CBA3EM M OTHOLUEHWA B U3y4vaeMblX OMONOrMYECKMX 00bEKTaxX, a



TaKXKe  MNPOTMBOPeYMiA  PasHOro  poAa,  BbISBMEHHbIX B Pas3/NYHbIX
NH(POPMALMOHHbIX MCTOYHMKAX;

paspabatbiBaTb MMaH PeLleHns NpobseMbl C YYETOM aHanm3a MMELLMXCS
mMaTepuanbHbIX U HEMaTepuasbHbIX PeCYpPCOB;

BHOCUTb KOPPEKTMBLI B A€SATENIbHOCTb, OLIEHMBATb COOTBETCTBME Pe3y/1bTaToB
LleN1sM, OLeHMBAaTb PUCKM MOCNEACTBUIA AeATENbHOCTY;

KOOPAMHMPOBATb U BbIMOMHATL  paboTy B YCAOBMSAX  peasibHOro,
BUPTYa/lbHOr0 1 KOMOUHMPOBAHHOIO B3aUMO/ENCTBUS;

pa3BMBaTb KPeaTMBHOE MbILL/IEHME MPU PELLEHNMN XXU3HEHHbIX NPO6EM.

2) 6a30Bble nccnegoBaTe/lbCKme [eCTBUS:

BNafleTb HaBblKaMWn y4ebHO-UCCNe[0BaTENbCKON N MPOEKTHON AESATENIbHOCTMH,
HaBblKaMW  pa3pelleHnss  npob6sem,  CMOCOGHOCTbIDO M TFOTOBHOCTbIO K
CaMOCTOSITE/IbHOMY MOUCKY METO/0B PeLLEeHNs NPaKTUYeCKMX 3aday, NPUMEHEHNIO
pa3/IMYHbIX METO0B MO3HAHUS;

MCMOMNb30BaTb pPa3/INyHble BUAbl AESATENIbHOCTM MO MNOMYYEHUD HOBOIO
3HaHWA, ero uHTepnpetauuu, npeobpasoBaHUD N MNPUMEHEHUIO B YYEOHbIX
CUTyaumsiX, B TOM YMC/e Npu Co3[aHnmM Y4ebHbIX U CoumnanbHbIX NPOEKTOB;

(hopMmMpoBaTb HayUHbIA TUM MbILLAEHWS, BNaAeTb Hay4YHON TEPMUHOMOTUEN,
K/H0UEBLIMW NOHATUAMW N METOAAMN;

CTaBUTb W (HOPMYNMpoBaTb COOCTBEHHblE 3afaynM B 06pa3oBaTe/IbHOM
AEATENbHOCTU W XXU3HEHHbIX CUTYaUUsX;

BbISIBNSITb  MPUUYMHHO-CNEACTBEHHbIE CBA3W W aKTyann3upoBaTb 3agauy,
BblABUraTb MNOTE3y €€ pelleHus, Haxo4uTb aprymeHTbl AN8 A0Ka3aTenbCTBa
CBOUX YTBEPXKAEHWIA, 3aaBaTb NapaMeTPbl U KPUTEPUN PELLEHNS;

aHanM3nMpoBaTb MOMYYEHHble B XO[e PELeHUs 3afaynm  pesynbTrarthl,
KPUTMYECKN OLEHUBATb MX JOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHUE B HOBbIX
YCOBUSX;

[aBaTb OLEHKY HOBbIM CUTyaLMsM, OLEHMNBATb MPUOOPETEHHbIN OMbIT;

OCYLLeCTB/ATb LiefIeHanpaB/eHHbIA MOUCK MepeHoca CPeAcTB M CrnocoboB
AEeNCTBMA B NPOGECCMOHANIbHYO Cpeay;

YMETb MEPEHOCUTb 3HaHMA B MO3HaBaTE/IbHYKD W MPaKTUYeCKyt 06/1acTu
XXUN3HEAEATENbHOCTMW;

YMETb MHTErpMpoBaTh 3HaHMA 13 pasHbIX NPeAMeTHbIX 06/1acTeN;

BblABMIaTb HOBbIE MAEW, MpednaraTb OPUrMHaNbHbIE MOAXOAbI U PELUEHNS,
CTaBUTb NPOGMEMbI M 3afa4u, JONYCKaloLLNe anbTepHaTUBHbIE PELLEHNS.

3) paboTa ¢ MHopmaumen:

OPMEHTMPOBATLCA B Pa3INYHbIX UCTOYHMKAX UH(opMaummn (TekcTe y4ebHOro
nocobus, Hay4yHO-MOMYNAPHOM nuTepatype, OMONOrMYECKUX CNOBapsxX U
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3aX AaHHbIX, B WHTepHEeTe), aHanM3npoBaTb



NMH(OpMaLMIO pa3NYHbIX BUAOB U OPM MpeAcTaBneHns, KPUTUYECKN OLEHUBATD
eé 0CTOBEPHOCTb M HeMpPOTUBOPEUYUBOCTb;

(hopMyNMpoBaThb 3anpocbl U MPUMEHATb Pa3/IMYHbIE METOAbI MPU NOUCKE K
oT60pe GMONOrMYECcKon MHGopMalmm, HeobXoAMMON ANA BbINOMHEHUSA YYeBHbIX
3afauv;

npruobpeTaTb OMbIT WUCMOJIb30BAHUSA WHHOPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOJIOMMI, COBEPLLEHCTBOBATb KY/IbTYPY aKTUBHOIO UCMONb30BaHUS Pas/INUHbIX
MOMCKOBbIX CUCTEM,

CaMOCTOATE/IbBHO  BblGMpaTb  ONTUMasibHYHO  JopMy  MpPeLCTaBNeHUS
6ronornyecko MHMopmMaumm (Cxembl, rpadukmn, agnarpaMmmbl, Tabimubl, PUCYHKM
n Lpyroe);

MCMOMb30BaTb HAY4YHbIA A3bIK B KayecTBe cpefctsa npu pabote cC
OMonorMyecko  MHMopmMaumen: NPUMEHATb  XUMUYECKUE,  (DU3NYECKMe U
mMaTemaTU4eCcKne 3Hakm U CUMBOSbI, (DOpMY/bl, abbpeBmaTypy, HOMEHKNaTypy,
MCMONb30BaTb UM MNpeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME  CPefcTBa
Harna4HoCTy;

BMafleTb  HaBblKaMM  pacrnos3HaBaHWsa M 3aWWUTbl  UH(OpMauuu,
NH(OPMaLMOHHOM 6e30MacHOCTU IMUYHOCTW.

OBnageHne yHMBepcasibHbIMN KOMMYHUKATUBHbLIMW AEACTBUSMMU:

1) obuieHwme:

OCYLLIeCTB/IATb KOMMYHMKALMW BO BCEX C(hepax XU3HWU, akTUBHO Yy4aCTBOBATb
B Avanore uamM AMCKYCCUM Mo CyLlecTBY 06CYy»XJaeMoil Tembl (YyMeHMe 3ajaBaTb
BOMPOCHI, BbICKa3blBaTb CYXAEHUA OTHOCUTE/IbHO BbIMO/NHEHUS NpeAnaraemon
3afja4un, yumTblBaTb UHTEPECHbl MU COracoBaHHOCTb MO3ULMIA APYTUX YYAaCTHUKOB
Amnanora unm guckKyccum);

pacrnosHaBaTb HeBepba/bHble CpefAcTBa O6LLEeHWS, MNOHWMaTb 3Ha4YeHue
couMasnbHbIX 3HAKOB, MPEANOCbIIOK BO3HWUKHOBEHUS KOHMIMKTHBIX CUTYaLWH,
YMeTb CMAryaTb KOH(PIMKTbI Y BECTU MEPEroBopbI;

BfajeTb pas/iMyHbIMK criocobammn 06LLeHUs U B3aMMOAENCTBUSA, MOHUMATb
HaMepeHus ApYrux noaen, NPosBAATb YBaXUTE/IbHOE OTHOLUEHNe K cobeceHUKY
N B KOPPEKTHOWN hopme opMynmpoBaTh CBOM BO3PaXKEHWS;

pasBéPHYTO W NOTMYHO WM3/araTb CBOK TOYKY 3PEHMA C MCMNOJIb30BaHWEM
A3bIKOBbIX CPeACTB.

2) COBMeCTHas AeATe/IbHOCTb:

MOHUMaTb M UCMOMb30BaTh MPenMyLLecTBa KOMaHLHOW U WHAWBUAYa/IbHOWA
paboTbl NPK peLleHnn 6MoNormyYeckoin NPo6aeMbl, 060CHOBbLIBaTb HEOOXOANMOCTb
MPMMEHEHWA TPYMMOBbIX (HOPM B3aUMOLENCTBUA NPU peLleHnn y4ebHOM 3aaauu;

BbI6GUpaTb TeMaTMKy W MeTOAbl COBMECTHbIX [ENCTBUIA C YYETOM 06LLMX
MHTEPECOB N BO3MOXHOCTEW KaX0ro YsieHa KONNeKTUBa,;



MPUHMMATb  LENM  COBMECTHOW  AesTeNIbHOCTW,  OpraHu3oBbIBaTb U
KOOPAMHUPOBaTL [AEWCTBUA MO €€ [OCTUDKEHUIO: COCTaBNATb NJaH AelCTBUNA,
pacnpefenatb ponu ¢ YYETOM MHEHWA YYaCTHWKOB, 06CYXAaTb pe3y/bTaTbl
COBMECTHOW paboThl;

OLEeHMBaTb KayeCTBO CBOEro BKMafa M KaXAOro y4yaCTHMKA KOMaHAbl B
06LWMIA pe3ynbTaT Mo paspaboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MNPOEKTbl, OUEHMBaTb WAEM C MO3ULMM  HOBU3HBI,
OPUTMHA/ILHOCTW, NPaKTUYECKOWN 3HAYNMOCTH;

OCYLLEeCTBNATb MNO3UTMBHOE CTpaTerMyeckoe MOBeAeHWEe B  Pas3/INYHbIX
CUTyaumsx, NPOsIBNATbL TBOPYECTBO U BOOOpaXKeHUe, 6bITb MHULNATUBHbIM.

OBnafgeHne yHMBepcasibHbIMU PerynsaTUBHbIMU AENCTBUAMMN:

1) camoopraHmnsayms:

MCMo/ib30BaTb OMOMOrMYEeCKMe 3HaHUSA A0S BbISBAEHUA NpobneM n  uUX
PELUEHUS B XXU3HEHHbIX N YUYeOHbIX CUTyaLmsiX;

Bbl6bUpaTb Ha OCHOBE OWONOrMYECKUX 3HaHWUM LeNeBble U CMbIC/OBbIE
YCTaHOBKM B CBOMX AENCTBUAX W MOCTYMKax Mo OTHOLIEHWIO K XXMBOW NpUpoje,
CBOEMY 3[10POBbIO 1 3[0POBbLI OKPYXKAtOLLMX;

CaMOCTOSITE/IbHO OCYLLECTBNATL MO3HaBaTe/IbHY AesATeNIbHOCTb, BbISBAATD
npobnembl, CTaBUTb U (HOPMYNNPOBaTb COBCTBEHHbIE 3afayn B 06pa3oBaTe/IbHOM
AEATENbHOCTU U XXU3HEHHbIX CUTYaUUsX;

CamMOCTOATE/IBHO  COCTaBNATb  MNaH  peweHns npobnembl ¢ Y4ETOM
MMEIOLLMXCS PecypcoB, COGCTBEHHbIX BO3MOXHOCTEN U MPeAnoyTeHUN;

[laBaTb OLEHKY HOBbIM CUTyaLUsM;

paclmpsaTb paMKn y4ebHOro npegmeta Ha OCHOBE JIMYHbLIX NPeANOUTEHWA;

[enatb 0CO3HaHHbIN BbIOOP, apryMeHTUMpPOBaThb ero, 6patb OTBETCTBEHHOCTb
3a peLleHue;

OLeHMBaTb NPUOOPETEHHBIN ONbIT;

cnoco6¢cTBoBaTb (HOPMUPOBAHUID W MPOSIBMEHUIO LUMPOKON 3pyamumm B
pasHblX 0061acTAX 3HaHWA, MOCTOSAHHO MOBbIWaTb CBOM 06pa3oBaTesibHbIA U
KY/IbTYPHbI YPOBEHb.

2) CaMOKOHTPO/1b:

faBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTWBbLI B AEATENbHOCTb,
OLleHMBaTb COOTBETCTBME PE3Y/bTATOB LIENSM;

BNafeTb  HaBblKaMW  MO3HaBaTe/IbHOM  pereKCUM  KaK  OCO3HaHMS
COBepLUaeMbIX [AEACTBUMA W  MbICIUTENIbHLIX MNPOLECCOB, WX pPe3y/nbTaToB W
OCHOBaHWI, WUCMOMb30BaTh NPUEMbI perieKCUn NS OLEHKW CuTyauun, Bbibopa
BEPHOr 0O peLLeHus;

YMeTb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATb PELUEHUS MO KX
CHWKEHWIO;



MPMHMMATb MOTUBbI W apryMeHTbl ApYyrux TMpu aHanuse pesynbTaToB
[eATeNbHOCTH;

3) NpuHATMeE cebsa 1 apyrunx:

NpUHUMaTL cebs, MOHMMas CBOM HeLOCTAaTKM U JOCTOMHCTBA;

NPpMHUMaTb MOTMBbI W aprymeHTbl APYrUX TMpu aHaim3e pesy/bTaTtoB
[eATeNbHOCTH;

Npr3HaBaTb CBOE NPaBOo W NPaBO APYrux Ha OLNOKN;

pasBMBaTh CMOCOOHOCTb MOHUMATb MUP C MO3ULUKN APYTOro YesoBekKa.

NMPEAMETHbBIE PE3YJIbTATDI

[MpegMeTHble pe3ynbTaTtbl 0CBOeHWs nporpamMmmbl COO no 6GuonorvnM Ha
6a30BOM YpPOBHE BK/IHOYAIOT crielnduyeckne ang yyebHoro npegmera «buonormsa»
Hay4yHble 3HaHWS, YMEeHUS 1 Cnocobbl AeACTBUIA MO OCBOEHUIO, MHTEprpeTaunn u
npeobpa3oBaHUO 3HAHUI, BUAbI AEATENIbHOCTU MO MOJSYYEHUIO HOBOMO 3HaHUA U
MPUMEHEHMIO 3HAHWI B Pa3/INUHbIX YYeOHbIX CUTyauusax, a TakKe B peasbHbIX
XXWM3HEHHbIX CUTyauuMsiX, CBA3aHHbIX C Ouonorneid. B nporpamme npegmeTHble
pe3ynbTaThl NpeAcTaB/ieHbl N0 rogam 06yyeHus.

[MpegmeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npegmeta «buonorus» B 10
Knacce AO0/KHbI OTpaXKarb:

ChOPMUPOBAHHOCTb 3HAHWIN O MecTe W posiv BUONOrNK B CUCTEME HAYUYHOIO
3HaHWUA eCTEeCTBEHHbIX HayK, B (hOPMUPOBAHWW COBPEMEHHON eCcTeCTBEHHO-
Hay4YHON KapTWHbI MMpa M HaYYHOrO0 MUPOBO33PeHUs, O BKNaLe POCCUACKUX U
3apybeXHbIX YYEHbIX-6M0/1I0roB B pasBuTUe  Buonornu,  (YHKUUOHABHOM
rpaMOTHOCTW YefloBeKa 419 pelleHns XU3HeHHbIX 3a4ay;

YMeH/e packpbiBaTb COAepXXaHue OWMONOrmyeckUx TEPMUHOB W MOHATUNA:
XW3Hb, KfeTKa, opraHusMm, MetabonunsMm (0OOMeH BellecTB W NpeBpaLleHune
3Heprumn), romeoctas (camoperynsums), ypoBHeBas OpraHu3aumns XMBbIX CUCTEM,
camoBocCnpon3BefeHne (penpoayKumsa), HacneLCTBEHHOCTb, M3MEHYMBOCTb, POCT U
pasBuTUe,

YMeHWe u3faraTtb Ouofornyeckne Teopumn (KMeTouyHasd, XPOMOCOMHaf,
MyTaUMOHHaA, LeHTpasibHas [ormMa MONeKynspHou 6uonorumn), 3akoHbl (I
MeHgena, T. MopraHa, H. V. BaBuioBa) v ydyeHUs (0 LeHTpax MHOroobpasusa u
MPOUCXOXAEHNUA KYNbTYpPHbIX pacTeHnin H. . BaBuiosa), onpegenstb rpaHuLb
NX NPUMEHUMOCTW K XXUBbIM CUCTEMaM,

YMeHUe BfafeTb METOLaMM HAYYHOro MO3HaHWA B 6G1Uonornn: HabnoLeHne un
OMuncaHue >XXMBbIX CUCTEM, MPOLLECCOB W SABMEHWIA, OpraHuM3auus v npoBefeHune
OMOMOrNMYECKOro  3KCMNEPUMEHTA, BbIAB/KEHNe  TrunoTesbl,  BbIABIEHUE
3aBUCUMOCTU MeX[ay WCCnefyemMmbiMU Befin4MHaMKU, OOBACHEHME MOMyUYEHHbIX



pe3ynbTaToB, WCMO/Mb30BaHHbLIX HayYHbIX MOHATUIA, TEOPWUA N 3aKOHOB, YMeHWe
[ienartb BbIBOAbl HA OCHOBAHUW NOJyYEHHbIX Pe3y/bTaToB;

YMeHWe BblfeNATb CYLLeCTBEHHbIE MPU3HAKM BUPYCOB, K/IETOK MPOKapuoT K
3YKapuoT, OAHOK/IETOYHbIX W MHOTOK/IETOUYHbIX OpPraHuM3MoB, OCOOEHHOCTU
npoLeccoB: 06MeHa BelLLeCcTB W MNpeBpalleHnsd 3HEPTUU B KETKE, (POTOCUHTE3a,
MNacTUYeCKOro W 3HepreTMYeckKoro o06MeHa, XeMOCUHTe3a, MUTO3a, Meii03a,
OM/IOLOTBOPEHUSA,  Pa3MHOXEHMUSA, WHAMBUAYANbHOrO  pa3BUTUA  OpraHusMa
(OHTOreHes);

YMeHMe MPUMEHATb MOYYEHHbIe 3HAHUA O/19 00BbACHEHUA OGUONOTUYECKMX
MPOLLECCOB U SIBNEHUI, AN NPUHATUSA NPaKTUYECKMX PeLleHWiA B MOBCEAHEBHOM
XWU3HW C Lenblo obecneyeHns 6e30MacHOCTM CBOEro 340pPOBbA M 340POBbA
OKpY>KatoLWwmnx fitogein, cobniogeHns HOPM rpaMoTHONO NMOBEAEHUSA B OKPYXKatoLLen
MPUPOAHON cpefe, MNOHMMaHME Heob6XOAMMOCTU WCMO/Ib30BaHUA [OCTUXKEHUN
COBPEMEHHOI 6ruonorunu " O6MOTEXHONONIA ans paLMoHa/IbHOro
MPUPOAONO0/Nb30BaAHUS;

YMEHMEe pellatb 3/eMeHTapHble TeHeTMYecKne 3afayMm Ha MOHO- U
AMTNOPULHOE CKpeLinBaHWe, CLENJeHHoe HacnefoBaHUe, COCTaBSATb CXeMbl
MOHOTMMOPUAHOrO CKpeLwimBaHua ANA MNpeAckasaHus HacnefoBaHWA NMPU3HAKOB Y
OpraHu3mosB;

YMEHUWE BbIMOMHATL /1a60paTOPHbIE M NpaKTUYeckue paboTbl, cobnogatb
npasuia npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060pYL0BaHUEM,;

YMEHME KPUTUYECKN OLEeHMBaTb W  WHTEPNPeTUpoBaTb WHGOpMaLuto
OMOMOrMYECKOro  COAepXaHus, BK/IKOYAKOLWYH MNCeBAOHAaYUHble 3HaHUA U3
Pa3/IMYHbIX UCTOYHUKOB (CPefcTBa MacCcoBOW MHMOPMaL MK, HayUYHO-NOMyNApHbIe
matepuanbl), 3TUYECKMEe acnekTbl COBPEMEHHbIX uccnefoBaHuii B 6UONOrnK,
mMeauumHe, 6MOTEXHO/OMNN;

YMeHWe co3fjaBatb COOCTBEHHblE MUCbMEHHbIE W YCTHble COO0OLLEHMS,
0606Las 61MONOrNYecKy0 MHPOPMALNIO N3 HECKOJIbKUX WUCTOYHWMKOB, FPamoOTHO
MCMOJIb30BaTb MOHATUAHBIA annapaT 6uonorum.

[MpegmeTHble pe3ynbTaTbl OCBOEHWA yyebHOro npegmera «buonorusa» B 11
Knacce LO/DKHbI OTpaXKaTb:

ChOPMUPOBAHHOCTb 3HAHUI O MeCTe M Posin BUONOrNKN B CUCTEME HAYYHOIO
3HaHWUA eCTEeCTBEHHbIX HayK, B ()OPMUPOBAHWW COBPEMEHHON eCcTeCTBEHHO-
Hay4YHOW KapTWHbI MMpa U Hay4yHOro MUPOBO33PEHUSA, O BK/afe POCCUNCKUX W
3apyOeXHbIX Y4YEHbIX-6M0/1I0r0B B  pa3BuUTME  6MONOrUK,  (YHKLMOHA/IbHON
rPamMoOTHOCTU Ye/I0BEKA [/15 PeLLeHNs XU3HEHHbIX 3aad;

YMEHUWE pacKpblBaTb COAepXXaHWe OMONOrMYecKUX TEPMUHOB W MOHATUNA:
BUA, MOMNYNAUMA, TeHOMOHA, 3BOMOLUNA, ABUXKYLLME CUbl ((PaKTOpbI) 3BOMOLUN,
MPMCNoCco6/1eHHOCTbL OpraHn3MoB, BMA00Opa30BaHMe, 3KONOrMYeckne (akTopbl,



aKocucTema, MNPOAYLEHTbI,  KOHCYMEHTbl,  peAyLeHTbl, Lenu  nuTaHus,
aKonoruyeckas nupamuaa, buoreoueHos, buochepa;

YMeHWe wu3fnaratb 6uonoruyeckne Teopun (3BOMOUMOHHAA Teopusa Y.
[lapBvHa, CUHTETUYeCKass Teopusi 3BOJMIOLUMK), 3aKOHbl W 3aKOHOMEPHOCTW
(3apogpbiwesoro cxofctea K. M. bapa, yepefoBaHMsA TN1aBHbIX HamnpaBNeHUn u
nyTtein sgontouum A. H. CeBepuoBa, yyeHUss o 6uoctepe B. N. BepHaackoro),
onpeaensTb rpaHnLbl MX NPUMEHNUMOCTHU K XKMUBbIM CUCTEMAM;

YMeHUe BnafeTb MeTo4aMu Hay4YHOro MO3HaHWA B 6UONOrMn: HabMo4eHMe 1
OMnCaHMe >XMBbIX CUCTEM, MPOLECCOB W SIBIEHMIA, OpraHM3auma 1 nposeAeHue
OMONOrMYECKOro  3KCMEpPUMEHTa,  BbIABMXXEHWE  TUMNOTe3bl,  BbIABEHUE
3aBMCMMOCTU MeXAy WuccnefyeMbiMU BeNNYMHAMKM, OOBACHEHME MOMYYEHHbIX
Pe3ynbTaToB, MCMNO/b30BAaHHbLIX Hay4YHbIX MOHATWA, TEOPUA W 3aKOHOB, YMEHME
[lenaTb BbIBOAbl HA OCHOBaHWUW MOJTyYeHHbIX Pe3ynbTaToB;

YMEHUE BbIAENATb CYLIECTBEHHbIE MPU3HAKW CTPOEHUS 6GMONIOrNYECKUX
O06bEKTOB: BMAOB, MNONYNSAUWA, NPOAYLEHTOB, KOHCYMEHTOB, pPeayLIEHTOB,
OMOreoLeHO30B U  3KOCUCTEM, OCOOEHHOCTM MNPOLIECCOB:  HAC/eACTBEHHOM
M3MEHUMBOCTU, €CTECTBEHHOr0 0TOOpa, BMA00OPA30BaHMA, MPUCNOCO6/EHHOCTY
OpraHuM3moB, AEeNCTBMA 3KOMOrMYecKMX (aKTOpoB Ha OpraHu3Mbl, rMepeHoca
BELLECTB W MOTOKa 3HEPruMm B 3KOCUCTEMAX, aHTPOMOreHHbIX W3MEHEHWUA B
3KOCMCTEMAX CBOE MEeCTHOCTW, KPYroBopoTa BeWECTB N OUOreoXMMUYECKUX
LMKNOB B Brocepe;

YMEHUE MPUMEHATb MOSYYEHHble 3HAHUS AN 0ObACHEHUS 6MONIOrMYECKUX
MPOLLECCOB W SIBNEHWUI, ANS NPUHATUSA NPaKTUYECKMX PeLUeHWiA B MOBCEAHEBHOWN
XWU3HW C Lenblo obecneyeHns 6e30MacHOCTM CBOEro 340pPOBbA M 3[40POBbA
OKpY>KatoWwmnx nogei, CobNoaeHNs HOPM rpaMoTHOMO MOBEAEHUS B OKPYXKatoLL el
NPUMPOAHOA cpede, MOHMMaHWe HEeOoOXOAMMOCTU MCMOMb30BaHMSA LOCTMXKEHWI
COBpPEMEHHOI 6ronornu 4N paumoHasbHOro NpUpPoLonob30BaHuUs;

YMeHWe pellaTtb 3/1eMeHTapHble GUOMOrMYecKme 3agadn, COCTaBIATb CXEMbI
MepeHoca BELLEeCTB W 3HEPTUN B 3KOCUCTeMaX (Lenu NUTaHus);

YMEHUWE BbIMONHATL NabopaTopHble W MpakTuyeckue paboTbl, CO6MOAATH
npasuna npu paboTte ¢ y4ebHbIM 1 1abopaTopHbIM 000PYA0BaAHNEM;

YMEHNEe KPUTUYECKM OLEHMBATb W  MHTEPNPETUPOBaTb WHGOpPMAaLMIO
OMONOrMYECKOro CofepXXaHus, BK/KOYAOLWY MNCEBAOHAYYHble 3HAHUA U3
pas3/INYHbIX UCTOYHUKOB (CpefcTBa MacCoBOW MHGopMauun, Hay4YHO-NoNynsipHble
marepuanbl),  paccMatpmsatb  rfiobanbHble  3KONOTMYeckMe  npob6semsl
COBPEMEHHOCTW, (DOPMMPOBATL MO OTHOLLEHUIO K HUM COOCTBEHHYIO MO3NLNIO;

yMeHMe co3faBaTb COOCTBEHHble TMUCbMEHHbIE W YCTHble COO0OLLEHMS,
0606Lias 61MONOrNYecKyro MHPOPMaLNIO N3 HECKO/IbKUX MCTOUYHWKOB, FPaMOTHO
MCMOMb30BaTb MOHATUIAHBIA annapat 6uonorunu.



TEMATUYECKOE NMNJITAHNPOBAHWE
10 KJ/TACC

Ne n/n

HanmeHoBaHWe pasfenoB N Tem
nporpaMmmsil

brnonorus Kak Hayka

KunBble CUCTEMbI N NX opraHmsaumna

XVWMNYECKNIA COCTaB U CTPOEHME KNETKM

YK13HeaeATeNbHOCTb K/IeTKK

Pa3MHOXeHWe 1 UHANBUAYaNbHOE pa3BUTUE
OpraHu3mMoB

HacneiCTBEHHOCTb U M3MEHUYMBOCTb
OpraH13moB

Cenekuuna opraHn3mos. OCHOBbI
6MOTEXHONOTNK

Pe3epBHOe Bpems

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME

KonnyecTtBo 4acoB

Bcero

34

KOHTpONbHbIE
paboThbl

MpaKTnyeckme
paboTbl

0.5

15

ONEeKTPOHHbIE

(unbposble)
obpasoBaTe/fibHble

pecypcbl

buénuoteka LLOK
https://rn.edsoo.ru/7f41c292

bnébnuoteka LLOK
https://r.edsoo.ru/7f41c292

bubnuoteka LLOK
https://r.edsoo.ru/7f41c292
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https://rn.edsoo.ru/7f41c292

buénuoteka LLOK
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bubnuoteka LLOK
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bubnuoteka LLOK
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bubnuoteka LLOK
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