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MNOACHUTEJIBHASA 3AIINCKA

Mpn paspaboTke nporpaMMbl MO OMOIOTUN TEOPETUYECKYHD OCHOBY [ANA
ornpefesnieHnss MoAXOA40B K (DOPMMPOBAHUIO COLepXKaHWa Yy4yebHOro npegmeta
«buonorna» coctaBunn: KoHUenTyasbHble nonoxeHma &droc COO o
B3aMMOOOYC/IOBIEHHOCTU  LieNleid, COAepXKaHWs, pe3ynbTatoB 00yYeHUs U
TpeboBaHWIn K YPOBHIO NOATOTOBKW BbIMYCKHUKOB, NOMOXEHMS 06 06LWMX Lensx 1
NpUHUMNAX, XapaKTepusyrLmMX COBPEMEHHOE COCTOSHWE CUCTEMbl CPefHero
06LLero obpasoBaHms B Poccuiickoil defiepalmm, a TakxKe MNoI0XKEHNA 0 crieyudunke
6vonorun, eé 3HayeHUM B TMO3HAHUW >KMBOW MpPUPOAbl UM  0becreyeHmm
CYLLeCTBOBaHNA 4esioBeveckoro obuectsa. CoriacHO Ha3BaHHbLIM MOOXKEHUSAM,
ornpezeneHbl OCHOBHbIE (DYHKLMM NMporpaMMbl Mo 61onoruv n eé CTpykTypa.

Mporpamma rno 6uonorny Aaét NpeacTaBneHne O Lensix, 06 06Lein cTpaTerum
06yu4eHus, BOCNNTaHUA U pa3BUTKSA 00yYatoLLMXCs CpeacTBaMm y4ebHOro npeameTa
«buonorusx», onpeaenset obsa3aresibHOe NPeAMETHOE COAePXKaHWe, ero CTPYKTYpY,
pacnpefeneHve Mo pasfgenam U TeMaM, PEeKOMeHAYeMyH Moc/ief0BaTe/lbHOCTb
N3yyeHNs y4ebHOro mMareprana ¢ yY4ETOM MeXNpPeLMETHbIX 1 BHYTPUMPeLMETHbIX
CBA3eil, /I0rMKM 06pa3oBaTe/IbHOr0 MNpolecca, BO3PaCTHbIX OCOBEHHOCTEN
0byuyaroLmxcs.

B nporpamme rno 61Monorumn Takxe y4mTbIBatOTCS TPe60BaHUS K MNaHUPyeMbIM
JMYHOCTHbIM, MeTarnpeiMeTHbIM W MNPeAMeTHbIM pe3y/ibTaTaM  00yyeHus B
(hopmupoBaHUK OCHOBHbIX BNOB y4ebHO-N03HaBaTe/IbHOA
AeATeNbHOCTU/YYEBHbIX [OENCTBUIA 00y4YatOWMXCS MO OCBOEHUIO COAEpPXKaHUs
610/10rMYecKoro obpasoBaHus.

B nporpamme no 6uonorum (10-11 knacckl, 6a30BbIi YPOBEHb) peasin30BaH
MNPUHUMN MPEEeMCTBEHHOCTN B M3ydeHUM 6uonoruu, Gnarogaps Yemy B Hei
MPOCMaTpMBaEeTCA HanpaB/EHHOCTb Ha pasBUTUE 3HAHWW, CBSA3aHHbIX C
(hopMMpoBaHMEM  eCTECTBEHHO-HAay4YHOro  MUPOBO33PEHUS, LIEHHOCTHbIX
OpUeHTaUMIA INYHOCTK, 3KONOMMYECKOTO MbILLMIEHNSA, NPeACTaBNeHMIA O 340POBOM
obpasze XWM3HN U GepeXXHbIM OTHOLLEHMEM K OKpPY)KalolLel NpUpOAHO cpefe.
Mo3aToMy Hapagy C M3ydeHuem 06LLe6MON0rMyYecKUX TEOPUIA, a TaKKe 3HaHUI O
CTPOEHMU XMBbIX CUCTEM PA3HOMO paHra n CyLHOCTU OCHOBHbIX MPOTEKAKLWNX B
HMUX NPOLLECCOB B MporpaMmme no 6uosiorMn yaeneHo BHUMaHuWe MCNosb30BaHUIO
MOyYEHHbIX 3HAHWIA B NOBCEAHEBHOMN XN3HWN AN151 PeLLUeHNs NpPUKNagHbIX 3a4ad, B
TOM uncne: NPoPUIaKTUKN HacneACTBEHHbIX 3a00/1eBaHNIA 4YenoBeka, MeauKo-
reHeTMYeCKOro KOHCY/IbTUPOBaHWSA, 060CHOBaHUS 3KOIOTMYECKN Lie/1Ieco0bpasHoro
NMoBeAEHNA B OKPYXKatoLLe NPUPOAHON cpefle, aHanm3a BANAHUA XO3AACTBEHHOW
[eaTeNlbHOCTW YeNl0BeKa Ha COCTOSIHWME MPUPOLHBLIX Y UCKYCCTBEHHbLIX 3KOCUCTEM.
YcuneHne BHUMaHUS K MPUKIALHOM HanpaBNeHHOCTU Y4ebGHOro npeamMeTa
«bronorvsa» NPoAMKTOBaHO HEO6XOAMMOCTbLIO 06ecreyeHns YCoBUIA AN peLleHs



O[HOM M3 aKTyaslbHbIX 3afay LWKO/IbHOro 610/10rM4yeckoro obpasoBaHuns, KoTopas
npegnosiaraeT oOpMMpoBaHMe Yy 06y4YatoLWMXCA CNOCOBHOCTU afanTUpPoBaTbCs K
N3MEeHeHMAM AMHAMWYHO Pa3BUBAOLLLErOCS COBPEMEHHOIO MuMpa.

Bvonorma Ha ypoBHe cpefHero o6Llero o6pa3oBaHWA 3aHWMAET BaXKHOE
mecTo. OHa obecreunBaeT (HOPMMPOBaHME Y 0OyYatOLLUMXCA MpPeacTaBfEHNA O
Hay4HOW KapTWHe Mupa, paclumpseT v 0606LLaeT 3HaHWUA O XXMBOW NpUpoAe, eé
OT/IMUYUTENbHBLIX MPU3HaKax — YPOBHEBOMW OpraHu3auMm 1 3BONHOLUK, CO34aET
YCNOBMS  A/19:  MO3HaHMS  3aKOHOB  XXMBOW  Npupofbl,  (HOPMUPOBaHUA
(YHKUMOHa/IbHOW rpaMOTHOCTW, HaBblKOB 3[0pOBOro M 6e30nacHOro obpasa
YKM3HW, 3KOSIOMMYECKOro MbIL/eHNS, LEHHOCTHOIO OTHOLLEHUS K XXMBOI Npupoge
N Yesl0BeKY.

BonbLLoe 3HaYeHe 61ONOrNA UMEET TakxKe N5 PeLleHnst BOCMUTATE bHbIX U
pasBMBalOLMX  3afady  cpefHero  0O6LWlero ob6pasoBaHus,  coumanm3aumm
obyuyatowmxcs. M3yyeHne 6uonorum obecneyvsaet ycnosus and popMupoBaHus
NHTENNEKTYa/IbHbIX, KOMMYHWKAUMOHHBIX M WUH(OPMaUMOHHBIX  HaBbIKOB,
3CTETUYECKON KyNbTypbl, CNOCOOGCTBYET MHTErpaumyM OGUMOMOTMYECKUX 3HAHWI C
NpeLCTaBNEHUAMN N3 APYTNX YUeOHbIX NPeAMETOB, B YACTHOCTU, (IU3NKK, XUMWUA 1
reorpaduun. HasBaHHble MOMOXKEHUA O MpefjHa3HaYeHUM Y4yeGHOro npegmerta
«bronorns» CoCTaBMAN OCHOBY [A/19 OMNpefeneHns noaxo4oB K oTéopy W
CTPYKTYPUPOBaHMIO €ero COAepXXaHusi, MpefCcTaB/IeHHOro B nporpaMMe Mo
Guonorun.

OT6op cofepXaHns yyebHOro npeameTa «buonormsi» Ha 6a30BOM YpPOBHE
OCYLLECTB/MIEH C MO3UUMIA KyNbTypOCOOOPa3HOro noAxoda, B COOTBETCTBMM C
KOTOPbIM 0b6y4arolpecs A0/MHKHbI OCBOWUTb 3HAHUA W YMEHWS, 3Ha4uMMble A1
(hopmupoBaHMA 00LIed  KynbTypbl, ONpeaenstolme afekBaTHOe MOBeAeHue
Ye/ioBEKA B OKPYXKatoLLeil MPUpoAHOW cpede, BOCTpeboBaHHbIe B MOBCEAHEBHOM
XXU3HN N NpaKTUYeCKOW aesTenbHOCTU. Ocoboe MEeCTO B 3TOM CUCTEME 3HAHW
3aHUMALOT 3/IEMEHTbI COAepXKaHWsi, KOTOPbIe CY>aT OCHOBOW A/19 (hOpMMPOBaHWS
NpeiCcTaB/IEHWA O COBPEMEHHON eCTeCTBEHHO-HAay4yHOW KapTuHE Mupa W
LLEHHOCTHbIX  OpWEHTauMaX  JIMYHOCTW,  CMOCOGCTBYHOWMX  FymaHu3aumu
610/10rMYecKoro o6pa3oBaHus.

CTpyKTypupoBaH/e cofepXXaHnsa y4ebHOro martepvana B Mporpamme Mo
OMONOrMM  OCYLLECTBNIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HaHUMI 00
OT/INUYNTENbHBLIX 0COBEHHOCTSX XXMBOIN NPUPOAbI, O €€ YPOBHEBOW OpraHn3aunm u
3BOMOLMN. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4ebHOro npeamerta «brosorns»
BblA€NEHbI CefytoLme cogepxkaTtenbHble MMHUK: «Bronorna Kak Hayka. Metogpl
Hay4HOro nosHaHusa», «Knetka Kak Guonormyeckas cuctema», «OpraHusm Kak
ornonornyeckas cuctemMa», «CuctemMa M MHOroobpasve OpraHMyeckoro mupa»,
«DBOMKOLMSA XXNBOI NPUPOABI», «DKOCUCTEMbI M MPUCYLLME UM 3aKOHOMEPHOCTU.



Llenb n3yueHns yuyebHOro npeameta «buonorns» Ha 6a30BOM YpOBHe —
OBNafeHVe  0by4valoLMMUCA  3HAHUAMW O  CTPYKTYPHO-(YHKUMOHA/IbHOM
OpraHM3auMm >KMBbIX CUCTEM Pa3HOro paHra W MpuobpeTeHNE  YMEHWI
MCMOMb30BaTb 3TW 3HAHWA ANS TPaMOTHbIX AEWCTBUA B OTHOLUEHMU OOBLEKTOB
YKMBOW NPMPOAbI 1 PeLLeHNS pasfInyHbIX XN3HEHHbIX NPo6em.

[loCTXKeHMe Uenn u3yyeHust ydyebHoro npegmeta «buonorus» Ha 6a30Bom
YPOBHE 06eCneYnmBaeTcs peLleHeM Cneayowmx 3agay:

OCBOEHVE 0O6YyYaroLMMMUCS CUCTEMbI 3HAHUIA O OMONMOTMYECKMX TEOpPUSX,
YUYEHUAX, 3aKOHaxX, 3aKOHOMEPHOCTSIX, rnnoTesax, npasuiax, CAy>alimx 0CHOBOWA
Ana (hopMUpoBaHUA NPeAcTaBNeHUA O eCTeCTBEHHO-Hay4HOW KapTUHE MUpa, O
MeToAax Hay4HOro Mo3HaHus, CTPOEHMM, MHOr006pasum 1 0COBEHHOCTAX XKMBbIX
CUCTEM Pa3HOr0 YPOBHSI OpraHM3aLum, BblAAKLMXCA OTKPbITUSX U COBPEMEHHbIX
nccnefoBaHnsAX B 61UONOrnu;

(hopMUpOBaHMe Y 0OYYaKOLLMXCA MO3HaBaTE/bHbIX, WHTENNEKTYaNbHbIX W
TBOPYECKMX CMOCOBHOCTEN B MpOLEcCce aHanM3a AaHHbIX O NYTAX pasBUTUA B
OMONOrMM Hay4HbIX B3rMSA0B, MAEA M MOAXOA0B K WM3YUYEHUIO XKMBLIX CUCTEM
Pa3HOro YpPOBHS OpraHu3aLum;

CTaHOB/EHME Yy OOy4yaloWmMXcs O06LWEen KynbTypbl, (QYHKUMOHaNbHOM
rPaMOTHOCTU, Pa3BUTUE YMEHUIN 0OBSACHATb N OLIEHMBATL SB/IEHNS OKPYXXAtOLLEro
MUPa XXMBOW NPUPOAbLI HA OCHOBAHMW 3HAHWIA 1 ONbITa, MOTYHYEHHbIX NPY U3YYEHNN
ornonoruu;

(hopMUpOBaHME Yy OO6YyYalOLLIMXCA YMEHWUA WNMKOCTPUPOBaTL  3HAYeHUe
OMONOTMYECKUX 3HAHUI B MNPAKTUUYECKON AeATENbHOCTW YenioBeKa, PasBUTUM
COBPEMEHHbIX MEANLMNHCKNX TEXHONOTUIA U arpobUOTEXHONOTUIA;

BOCNUTaHNE YOEXAEHHOCTM B BO3MOXHOCTM MO3HAHUS YENOBEKOM >KMBOM
NpMpoAb!, HEO6XOANMOCTU GEPEXXHOI0 OTHOLLIEHWS K HEid, COBMHOAEHUS 3TUYECKMX
HOPM MpY NPOBeAEHNM BUONOrNYECKUX UCCNe0BaHWA;

OCO3HaHWe LEeHHOCTU O6MOMOTMYECKUX 3HaHWIA ANA MOBbILEHWS YPOBHS
9K0NOrMYECKON KyNbTypbl, A1 POPMMPOBaHMS Hay4YHOrO MPOBO33PEHUS;

MPYMEHEHME NPUOBPETEHHbIX 3HAHWUIA 1 YMEHWIA B MOBCEAHEBHOW YXN3HW ANS
OLLeHKW NMOCNeCTBUIA CBOEI AeSTENbHOCTM NO OTHOLLEHMIO K OKPYXKatOLLLEi cpeae,
COOGCTBEHHOMY 340POBb, 060CHOBaHWE W COO/MKOAEHVE Mep MNPOPUIAKTUKM
3a60/1eBaHNI.

B cucteme cpegHero obulero obpasoBaHus «buonorus», usydaemasi Ha
6a30BOM YPOBHe, ABNAETCA 006s3aTe/lbHbIM Yy4ebHbIM MPeaMETOM, BXOAALMM B
COCTaB NpeAMETHOM 061acTN «ECTECTBEHHO-HaYYHbIe NPeAMETbI».

[nsa n3yyeHns 6ruonornm Ha 6a3oBoM YpOBHe cpefHero obLlero obpasoBaHus
oTBoamMTCA 68 yacos: B 10 knacce — 34 vaca (1 yac B Hefento), B 11 knacce — 34 yaca
(1 yac B Hegento).



COIAEPKXAHUE OBYUYEHUSA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

Bronorusa kak Hayka. CBa3b 61M0M0rMn ¢ 06LLLECTBEHHBIMUY, TEXHUYECKMMU U
APYTMMU eCTECTBEHHbIMU HayKaMu, (nnocotnen, aTUKOM, 3CTETUKON N NPaBoM.
Posib 6uonorum B hopMmpoBaHNM COBPEMEHHOI Hay4YHOW KapTUHBbI Mupa. CrucTema
OMO/TIOTNYECKMX HaYK.

MeToAbl NO3HaHWA XXNBOW Npupoabl (HabntoaeHMe, SKCNEPUMEHT, OnucaHue,
n3MepeHne, Knaccugukaumsa, MOAeNMpPoBaHWe, CTaTUCTU4YeCKas 06paboTka
[aHHbIX).

JlemoHcTpanum:

MopTpeTbl: Y. AapsuH, ['. MeHgens, H. K. KonbLos, XK. Y0oTcoH 1 ®. Kpuk.

Tabnuubl 1 cxeMbl: «MeTofbl NO3HAHWSA XXMBOW MPUPOLbI».

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

MpakTnyeckas pabota No 1. «MIcnonb3oBaHWe pPa3IMYHbLIX METOAO0B MpU
N3yYeHU B1OMOTrMYECKNX 0ObEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

YKuBble cuctembl (rocuCTeMbl) Kak npeaMeT m3ydeHns ouonorumn. Otnnume
YXMBbIX CUCTEM OT HEOpraHWYeCcKoW NPUPOAbI.

CsoitcTBa 6UOCUCTEM M MX pa3HOOOpasue. YPOBHU opraHu3aumum 6UocncTemM:
MOMNEKYNAPHbIA,  KNETOYHbIA, TKaHEBblA, OPraHW3MeHHbIA, NOMyNALNOHHO-
BW0BOW, 3KOCUCTEMHbI (6MOreoLeHOTUYECKNIA), BUOCHEPHDBIIA.

JlemoHcTpanum:

Tabnuubl 1 cxembl: «OCHOBHbIE MPU3HAKM XU3HU», «YPOBHM OpraHu3almu
YXV1BOW NpUpOAbI».

O6opyposaHue: mogens monekynsl AHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMUYECKNIA CcOCTaB KNETKU. XUMUYECKUE 3/1IEMEHTbI: MaKpO3/IEMEHTHI,
MWUKPO3/1eMeHTbI. Bofa n MrHepasnbHble BeLLecTBa.

®YyHKUMM BOAbl W MUHepasibHbIX BeWecTB B KeTke. [loggep>kaHue
OCMOTUYECKOro banaHca.

Benkn. CoctaB 1 cTpoeHue 6enkoB. AMUHOKUCIOTbI — MOHOMEpPbLI Ge/KOoB.
He3ameHUMbIe 1 3aMEHUMblE aMUHOKMUCNOTbl. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl  6e/IKOBOW  MOMeKy/nbl  (MepBMYHas, BTOPUYHAA, TPETUYHAA U
yeTBepTUYHaA CTPyKTypa). XMMUYecKue CBOCTBA 6enkoB. Buonoruyeckue
(hyHKUMN BGeNKoB.



depmeHTbI — 61oorMyeckmne katanmsaropbl. CTpoeHve epMeHTa: aKTUBHBI
LeHTp, cybcTpatHasa cneymgmyHocTb. KodepmeHTbl. BuTamuHbl.  OTanymns
(pepMeHTOB OT HEOPraHWYeCKMX KaTam3aTopos.

Yrnesofbl: MOHOcaxapuabl (r/10Ko3a, prbosa 1 ae3okcnprnbosa), aucaxapual
(caxaposa, nakrosa) W nonucaxapuabl (Kpaxman, rUMKOreH, LEeNIno3a).
Buonornyeckune QyHKLUMM YrneBoL0B.

Nnnngel:  Tpuranuepuael,  Qocgonunuael, ctepouabl.  TMApPogMIbHO-
rmapoobHble CcBOMCTBa. bBuonormyeckne (yHKUMM nmunuaoB. CpaBHeHMe
YrNeBoA0B, 6ENKOB U NIUMUA0B KaK NCTOUYHMKOB 3HEPT UK.

HyknenHoBble kucnotel: AHK wn PHK. Hykneotnabl — MOHOMepbI
HYKNenHoBbIX KucnoT. CtpoeHne n gyHKumn AHK. CtpoeHne n yHKumm PHK.
Bugbl PHK. AT®: cTpoeHuMe u hyHKUMN.

LinTonorus — Hayka o Knetke. KnetouHas Teopusi — npumep B3anMOoLenCTBUS
naen n PakToB B HAy4HOM NO3HaHUWU. MeToAbl U3YyYeHNS KNETKN.

KneTka Kak LienocTHas Xusas cuctema. OO6LLMe NpU3HAKK KNEeTOK: 3aMKHYTas
Hapy>XXHasd MembpaHa, Monekynbl JHK Kak reHeTM4yeckuin anmnapart, cuctema
CUHTe3a 6enka.

Tunbl KETOK: 3yKapuoTMyeckas W npokapuoTnyeckas. OCOBEHHOCTU
CTPOEHUSA MPOKapUOTUYECKON KneTKW. KneTouHas CTeHKa GakTepuit. CTpoeHume
3YKapUOTUYECKON KNeTKU. OCHOBHble OT/IMUUA PACTUTE/IbHOW, >XUBOTHOW U
rPUBHOI KNETKN.

[MOBEPXHOCTHbIE CTPYKTYPbl K/ETOK — KNEeTOYHAsA CTEHKA, MNKOKa/IMKC, MX
(yHKUMKW. MnasmaTnyeckast membpaHa, eé cBoicTBa U PyHKUMK. LinTonnasma u eé
opraHongabl. OgHoMeM6bpaHHble opraHouibl KneTku: 3IC, annapaT [onbmKK,
NN30COMbI. [10o/lyaBTOHOMHbIE OpraHoMAbl KAETKW: MUTOXOHAPUW, MNacTuibl.
MponcxoxaeHne MUTOXOHAPUA W nnactud. Bugbl nnactng. HemembpaHHble
OpraHoufbl KNeTKW: pPUOOCOMbI, KNETOYHbIN LEHTP, LEHTPUOMAN, PECHUYKM,
XIYTUKN. PYHKLUMM OpraHOMA0B KETKU. BKOYeHUS.

AOpo — perynaTtopHbI LUEeHTP KneTkn. CTpoeHMe aapa: agepHas 060/104Ka,
Kapronsasma, XpoMaTuH, A4PbILLKO. XPOMOCOMbI.

TpaHCnopT BELLECTB B K/IETKE.

JleMoHCTpaum:

MopTpeTbl: A. JleBeHryk, P. I'yk, T. LLIBaHH, M. LLneigeH, P. Bupxos, Ox.
YotcoH, @. Kpuk, M. YunkunHc, P. ®paHknuH, K. M. bap.

[varpammbl: «PacnpefeneHne XMMUYeCKMX 3/1eMEHTOB B HEXXMBOI NPUPoLe»,
«PacnpefeneHne XMMMYECKNX 3MIEMEHTOB B XXMBOI MPUPOLE».

Tabnuubl N cxembl: «lleprognyeckas Tabnmua XMMUYECKUX 3/1EMEHTOBY,
«CTpoeHme MoneKy bl BoAbI», «brnocnHTe3 6enka», «CTpoeHne MONeKy bl 6e/ka»,
«CTpoeHue epmeHTa», «HyknenHosble KMcnotbl. AHK», «CTpoeHne Monekysbl



ATO», «CTpoeHNe 3yKapuoTUUeCKOM KNeTKU», «CTPOEHME YXUBOTHON KNETKU»,
«CTpOeHNe pacTUTenbHOM KNeTKn», «CTPOeHWe MPOKApMOTMUUECKON KNeTKU»,
«CTpoeHue aapa KNeTku», «YTNeBoAbl», «JIunuabl».

O6opypoBaHMe: CBETOBOW MMUKPOCKOM, 000pyAoBaHWe [Aas MpoBeAeHUs
HabNIOAEHNA, W3MEPEHWNIA, 3KCNEPUMEHTOB, MUKpONpenaparbl PacTUTENIbHbIX,
YKMBOTHbIX 1 6aKTepuasibHbIX K/IETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

NabopaTopHas pabota No 1. «/3yyeHMe KaTa/MTUYECKOM aKTUBHOCTU
(hepmeHTOB (Ha npumepe amuiasbl UK Katanasbl)».

NabopaTopHas pabota Ne 2. «M3yuyeHWe CTPOEHUSI KNETOK pacTeHUMN,
YKMBOTHbIX U GaKTepWUiA Nog MMKPOCKOMOM Ha rOTOBbIX MMKpoOMpenapaTax n ux
ornmcaHue».

Tema 4. /KuzHeaesiTeJJbHOCTb KJIETKH.

OO6MeH BeLLEeCTB, UM MeTabonnamM. Accummnnaums (N1acTMyYecknii 06MeH) un
anceummnaumsa  (aHepretTuyecknii 06MeH) — fABe CTOPOHbI eAMHOro mnpotecca
meTabonmsma. Ponb 3aKOHOB COXPaHEHWs! BEWECTB W 3HEPrum B MOHUMaHUM
mMeTabonmama.

Tunbl 06MeHa BeLLLECTB: aBTOTPOMHbIA U reTepoTPOMHbIA. Ponb epMeHTOB B
06MeHe BeLLLeCTB 1 MPeBpaLLeHnN 3HEPTUN B KETKE.,

doTtocmHTe3. CBeToBad W TemHOBad (a3bl (POTOCMHTe3a. Peakuuu
(hoTOCUHTE3a. DNPEKTUBHOCTL (NOTOCKMHTE3A. 3HAYEHME (DOTOCUHTE3a A/1A XKU3HM
Ha 3eme. BnmsiHMe ycnoBuin cpefbl Ha POTOCUHTE3 U CMOCOOLI MOBbILLEHNS €ro
MPOAYKTUBHOCTMN Y KY/IbTYPHbIX PaCTEHWIA.

XeMOoC/HTE3. XeMOCHHTe3mpytowme baktepun. 3HayeHNe XeMOCUHTe3a Ans
XXM3HW Ha 3emne.

AHepreTnyecknii 06MeH B K/eTKe. PacliensieHne BellecTB, BblAeNeHue U
aKKyMY/IMPOBaHWE 3HEPTNN B KETKe. Tarbl 3HePreTMyeckoro oomeHa. INmkoms.
BpoxeHne n ero BuAbl. KWUCNOPOLHOE OKWUC/IEHME, WIW K/IETOYHOE [bIXaHue.
OkucnntenbHoe hoctopunmnpoaHune. SPGeKTUBHOCTL SHEPrETUYECKOro 06MeHa.

Peakuum maTpuyHoro cuHTesa. [eHeTuuyeckaa wuHpopmauma u  AHK.
Peannzauma reHeTMyecko MHMopMauumnm B KeTKe. eHeTUYecKMin Kog Wn ero
CBOMCTBa. TpaHCKpUNUMsa — MaTpuyHbIin cnHTe3 PHK. TpaHcnaums — 61MocuHTes
benka. dTanbl TpaHcnAuun. KoavpoBaHMe amMMHOKMCIOT. Ponb pubocom B
brocnHTe3e benka.

HeknetouHble (DOPMbI XKU3HM — BUPYCbI. icTopusa oTKpbITUa Bupycos (4. W.
BaHOBCKMi1). OCOGEHHOCTM CTPOEHUS WM XKM3HEHHOro LMKIa BUPYCOB.
BakTepuotarn. BonesHu pacTeHWid, >KMBOTHBIX W YeloBEKa, BblI3blBaeMble
BUpycamun. Bupyc nmmyHogemumTa yenoseka (BLY) — Bosbyautens Cra.



Ob6paTHad  TpaHCKpunuus, peBeptasa W WHTerpasa.  [llpodmnaktmka
pacnpoCTpaHeHMs BUPYCHbIX 3a60/1eBaHUA.

JlemoHcTpanum:

MopTpeTbl: H. K. Konbuos, 4. . MiBaHoBckuid, K. A. TuMmpsses.

Tabnuubl U cXeMbl: «TUMbl NUTaHUA», «MeTabonmnam», «MUTOXOHOPUS,
«IHepreTnyeckn obmeH», «Xnoponnact», «PoTocuHTE3», «CTpoeHne AHK»,
«CTpoeHne 1N (PYHKLUMOHMPOBaHME reHa», «CuHTe3 6esika», « eHETUYECKMIA Koa»,
«Bupycbi», «baktepnotarn», «CTpoeHNe U XXU3HEHHbIA uukn Bupyca Cr1AAda,
bakTepuodhara», «Pennnkauma AHK».

O6opyaosaHue: mogenu-annavkaumm «YasoeHne OHK 1 TpaHCKpunuus,
«BbunocnHTE3 6eskax», «CTpoeHue KNeTKU», Modenb CTPYKTypbl AHK.

Tema 5. PazMHo:XeHHE U HHAUBUAYAJIBHOEC PAa3BUTHE OPIraHU3MOB.

KNeTouHbIn UMK, WX XKU3HEHHbIM LMK KNeTKW. VIHTepasa U MUTOS.
Mpovuecchl, nNpoTekawowme B MHTepdase. Pennnkaumsa — peakumsi MaTpUUHOro
cuHtesa [OHK. CTpoeHMe XpOMOCOM. XPOMOCOMHbIA Habop — KapuoTun.
AnnnovaHeln - M rannougHblii -~ XPOMOCOMHbIE  Habopbl.  XpomaTtufbl.
LiuTonornyeckme OCHOBbl  PasMHOXEHUA U WHAMBUAYA/IbHOTO  Pa3BUTUA
OpraHn3Mos.

HeneHne knetkn — mmnto3. Ctagnum muto3sa. poLecchl, Nponucxoasaiine Ha
pasHbIX CTaanaX M1To3a. B1oNornMyYecKunin CMbIC MUTO3a.

Mporpammupyemas rnbesb KNeTkn — anonTos.

®opMbl pa3MHOXeHUA OpraHu3MoB: 6ecnosoe 1 nosnosoe. Buabl 6ecrnonoro
PasMHOXEHWUA: [AeNeHWe HaaBoe, TMOYKOBAHME OfHO- M MHOTOK/IETOYHBIX,
cropoobpas3oBaHue, BereTaTMBHOe pasMHOXXeHUe. VICKyCCTBEHHOe K/I0HMpPOBaHue
OpraHn3MoB, ero 3HavyeHue 4ns cenekumm,

[MonoBOE pasMHOXEHWE, ero OTINUKMA OT 6ecrnonoro.

Meiio3. Ctagum Mmeiio3a. lpouecchbl, NPOUCXoAsLiMe Ha CTagusax Meiosa.
MoBedeHMe XpOMOCOM B Meio3e. KpoccuHroBep. buonormuyeckuii cmbicn u
3HayeHWe melio3a.

[ameToreHe3 — npouecc 06pa3oBaHUA MOMOBbIX KNETOK Y >KUBOTHbIX.
[MonoBble Xenesbl: CEMEHHUKN M AMYHUKKA. Ob6paszoBaHMe W pa3BUTUE MOMIOBbLIX
KNeToK — rameT (crnepmarto3onf, sAnUekneTka) — crnepmaTtoreHe3 M OBOreHes.
OCOGEHHOCTM CTPOEHUS ANLEKNETOK W crnepmarto3ongoB. OniogoTBOPEHME.
[MapTeHoreHes.

NHamBuayanbHoe passutve  (OHTOreHe3). 3OMOpPUMOHaNIbHOE  pasBUTUe
(smbpuroreHes). ATanbl 3MOPMOHA/ILHOTO Pa3BUTUS Y MO3BOHOYHBIX YKMBOTHbIX:
ApobneHve, racTpynaums, opraHoreHes. 1ocTamMOpMoOHasIbHOe pasBuTUe. Turbl
MOCTIMOPMOHA/IBHOTO  PasBUTUA: NPAMOe, Henpamoe (IMYUMHOYHOE). BrnvsHue



cpefbl Ha pa3BMTWe OpraHuW3MoB, (PAKTOPbl, COCOOHbIE BbI3blBaTb BPOXAEHHbLIE
YPOACTBa.

PocT n pa3BuTue pacTeHuidl. OHTOreHe3 LBETKOBOrO pacTeHUs: CTPOeHue
CEMEHMU, CTaAnn Pa3BUTUS.

JdeMoHCTpanuu:

Tabnuubl 1N CcXembl: «@DOPMbl Pa3MHOXEHUA OPraHM3MOB», «JBONHOE
OMNNOJOTBOPEHNE Y LBETKOBbIX pPacTeHU», «BeretatmBHOE pPa3MHOXEHME
pacTeHuin», «[eneHne KneTkn 6akrepuit», «CTPOeHMe MOMOBbIX K/ETOK,
«CTpoeHne XPOMOCOMbI», «KneTouHbI LnK», «Pennnkaums OHK», «Mutos»,
«Meio3s», «psMoe 1N Henpsamoe pas3BuTUe», «FaMeToreHe3 y MIEKONUTatoLWmX 1
yenoBeKa», «OCHOBHbIE CTaANUN OHTOreHes3a».

Ob6opypaoBaHue: MWKpOCKOn, MUKpomnpenapaTsl «CnepmaTosonbl
M/IEKOMUTAIOLLEr0», «ANLEKNeTKa MIeKonutarowero», «KapmoknHes B KneTkax
KOpeLlKa NykKa», MarHWTHad Mofenb-annankauma «[eneHue KneTku», MOAENb
[OHK, mogenb meTtagazHOM XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlabopatopHas pa6bota Ne 3. «HabnogeHWe MUTO3a B K/NETKaX KOHUMKa
KOpELLIKa /TyKa Ha roToBbIX MUKpOMnpenapaTax».

JlabopatopHas pabota Ne 4. «l/3yyeHWe CTPOEHMSA MOJMOBLIX K/ETOK Ha
rOTOBbLIX MUKpOMNpenapaTax».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

MpeameT 1 3a4a4n reHeTUKN. Victopma pasBnuTuA reHeTUKK. Ponb LUTOOT UK
N 3MO6PMONOrMM B CTaHOB/IEHUM TEHETUKW. BKnaf pPOCCUMCKUX W 3apy6exxHbIX
YUYEHbIX B pasBuUTME TeHeTUKN. MeToabl reHeTUKM (rMbpuaoIorNYecKnii,
LUMTOreHeTUYECKNIA,  MONEKYNAPHO-TeHeTUYeCKnA). OCHOBHble TeHeTUYecKue
MOHATKA. ["eHeTUYeCKas CMMBO/IMKA, UCMO/b3yeMas B CXeMaX CKPeLLMBaHWIA.

3aKOHOMEepPHOCTM Hac/nefoBaHUA NPU3HaKOB, YCTaHOBNEHHbIe . MeHaenem.
MoHOrnépnaHoe ckpewmBaHne. 3akoH eAuHO-06pasvst rMopuaoB  MepBoro
NOKOJieHns. NpaBuno 4OMUHUPOBaHMA. 3aKOH pacLlenieHna npusHakos. I'nnoTesa
YMCTOTbI raMeT. NosIHoe N HeNoHOe JOMUHUPOBaHKE,

OnrnbpngHoe  ckpewimBaHuve. 3aKOH  HE3aBMCUMOrO  HacfiefoBaHuA
Mpu3HakoB.  LIMTOreHeTMyeckme  OCHOBbI — AUTMOPUAHOTO  CKPELLMBaHWA.
AHanusnpyroee ckpelmaHue. icnonb3oBaHe aHaIM3UPYIOLLETO CKPeLLMBaHUS
ANA onpefeneHnsa reHoTuna ocobwm.

CuenneHHoe HacnefoBaHWe nNpusHakos. PaboTa T. MopraHa no cuensieHHoMy
HacnefoBaHUIO reHoB. HapyLleHe cLenieHnsa reHoB B pesyibTate KPOCCUHIoBepa.

XpPOMOCOMHasA TeOpUA HacNeACTBEHHOCTN. ['eHETUYECKIME KapTbl.



["eHeTuKa nona. XpoMOCOMHOe onpefeneHne nosa. AyTocoMbl U MOMOBbIE
XpOMOCOMbI. ["'OMOrameTHble W reteporamMeTHble opraHusMbl. HacnefoBaHue
NPU3HAKOB, CLEMN/IEHHbLIX C MO/OM.

3MeHUYMBOCTb. Brabl N3MEHYMBOCTWU: HEHAC/NEACTBEHHAs W HAac/eCTBEHHas.
Ponb  cpeabl B HEHACNeACTBEHHOMW  M3MEHYMBOCTW.  XapaKTepucTuka
MOANPUKALMOHHON N3MEHUMBOCTN. BaprauoHHbIV PAS U BaprauMoHHas KprBas.
Hopma peakuun npusHaka. KonmMyecTBeHHblE M KayeCTBEHHbIe MPU3HAKU U UX
HopMa peakumun. CBoincTBa MOANMDMKALMOHHOWM N3MEHUMBOCTMN.

HacneacteeHHasd, WM reHOTUNUYeCKas, M3MeH4YMBOCTb. KoOMOGMHaTMBHaA
M3MEHUMBOCTb. Melio3 1 MoMoBOM MNPOLECC — OCHOBa KOMOGWHATUBHOM
N3MeHYMBOCTU. MyTauMOHHAA N3MEHUMBOCTb. Knaccugukaumsa MyTaLmia: reHHbole,
XPOMOCOMHbIE, FeHOMHbIe. YacToTa 1 NpuymHbl MyTaumid. MyTareHHble (hakTopbl.
3aKOH romonornyecKnx psaoB B HacneACTBEHHOM U3MeHUMBOCTM H. . BaBunoBa.

BHesAaepHas HacneACTBEHHOCTb M U3MEHYMBOCTD.

eHeTuKa u4enoseka. KapuoTtun 4yenoseka. OCHOBHble METOAbl FEHETUKM
4enoBeKa: reHeanormyecKnia, 6/IM3HEL0BbIN, LIMTOreHETUYECKUIA, BUOXMMUYECKUNA,
MOIEKYNAPHO-TeHETUYECKMA. CoBpeMeHHoe onpeeneHue reHoTmna:
MONHOTEHOMHOe CeKBEeHMpOBaHWe, reHoTUNMPoBaHWeE, B TOM YKC/e C MOMOLLbIO
MLUP-aHann3a. HacneacTBeHHble 3ab0/1eBaHMSA  YesioBEKA: TeHHble 00/e3HM,
60/1e3HM C HacnefCTBEHHOW MpPeapacnosioKeHHOCTbI0, XPOMOCOMHbIE GOME3HN.
ComaTtumyeckne W reHepatuBHble MyTauun. CTBOMOBbIE KAETKW. [TpUHLMMbI
3[10p0OBOro 06pasa XXM3HW, ANarHOCTUKK, NPODMUIAKTUKNA N NTEYEHNS reHETUYECKNX
6onesHen. MeauKo-reHeTUYECKOE KOHCY/NbTMPOBaHME. 3HavyeHne MeanLUHCKOMN
reHeTUKM B NPeA0TBPALLEHNN U TEYEHUN TEHETUYECKNX 3a00/1eBaHII YeoBeKa.

JlemoHcTpanum:

MopTpeTbl: I'. MeHaenb, T. MopraH, I'. ge dpus, C. C. YeTtsepukos, H. B.
Tumodees-Pecosckuid, H. V. BaBuos.

Tabnuubl n cxeMbl: «MOHOTMOPUAHOE CKPELLMBAHME U ero LIUTOreHeTUYEeCKas
OCHOBa», «3aKOH pacLLenIeHns 1 ero LMToreHeTuyeckas OCHoBa», «3aKOH YNCTOThI
rameT», «UrnbpuaHoe ckpelmBaHune», «LInTonormyeckmne 0CHOBbI ANTMOPUAHOIO
cKpewmBaHusa», «Meio3», «BzammogeincTeme annenbHbIX reHoB», «I eHeTuYeckme
KapTbl PACTEHWI, XXMBOTHbIX U YenoBeKa», «eHeTnKa nona», «3akKOHOMEPHOCTU
HacnefoBaHUA, CLEMIEHHOro C NosioM», «Kapuotunbl YenoBeka N XXUBOTHbLIX»,
«Buabl n3meHunBoCcTU», «MoandukaumoHHas M3MeHUMBOCTb», «HacnegosaHme
pe3yc-thakTopa», «["eHeTuKa rpynn Kposu», «MyTaumnoHHas N3MeHUYNBOCTb».

O6opyaoBaHue: mogenu-annankauunm «MOHOTMOPMAHOE CKPeLMBaHUE,
«HenonHoe [OMWHMPOBaHME», «UrnbpuaHoe CcKpelmBaHue», «llepekpéct
XPOMOCOM>», MUKPOCKON 1 MUKponpenapaT «Apo3oguna» (Hopma, MyTaumumn gopmbl
KpPbINIbEB N OKPaCcKu Tena), repbapuii «I"0poxX NOCeBHOMN».



JlabopaTtopHble U npakTHYecKHe PadoThI:

JNabopatopHas pabota Ne 5. «/13yyeHune pe3ynbTaTOB MOHOrMOPUAHOIO U
ANTMOPUAHOIO CKpeLLMBaHus y Ap030¢nsibl Ha FOTOBbIX MUKpOMNpenapaTax».

NabopaTopHas pa6oTta Ne 6. «3yyeHne MOANDPUKALMOHHON N3MEHUNBOCTH,
MOCTPOEHVE BapuaLMOHHOr 0 psifa U BapralMoHHON KpUBO».

JTabopaTtopHasa pabota No 7. «AHanmM3 MyTauuin y Apo30n/bl Ha FOTOBbIX
MUKponpenapaTax».

MpakTnyeckas pabota Ne 2. «CocTaBneHWe W aHanM3 POAOC/OBHbIX
Ye/I0BEKa».

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuma Kak Hayka W npouecc. 3apoXkaeHue cenekumm U goMecTuKauus.
YueHue H. 1. BaBuniosa 0 LgHTpax NponCcXoXaeHns 1 MHOroobpasus KynbTypPHbIX
pacTeHniA. LieHTpbl NPONCXOXAEHNSA LOMALLIHMX XXUBOTHbLIX. COpT, NOPOAa, LUTaMM.

CoBpeMeHHble MeTOAbI cenekumn. MaccoBblil U MHAMBUAYaANIbHBIA 0TOOPbI B
CeNeKUMN pacTeEHUn M XMBOTHbIX. OueHKa 3KcTepbepa. BM3KOpOACTBEHHOE
CKpewmBaHue — WHOPUAWHT. Yuctas nHWUA. CKpewmBaHUe UUCTbIX JIMHWNA.
"eTeposnc, unn rnbpugHas cuna. HepoacTBeHHOe CKpeluBaHWe — ayTOpPUANHT.
OTpanéHHas rmépuamnsaums n eé ycrnexum. YIcKyCcCTBeHHbIM MyTareHes 1 noayyeHune
NoMNAOMAOB. JOCTUXKEHUS CeNeKLUMM PACTEHWNIA, XXMBOTHbIX M MUKPOOPraHNU3MOB.

BuoTtexHonorns Kak oTpac/ib NPoOW3BOACTBa. [eHHasa WHXeHepusa. JTanbl
co3faHmna pekomMbuHaHTHOM [JHK U TpaHCreHHbIX opraHu3amMoB. KneTtouyHas
NHXeHepus. KneTouHble KynbTypbl. MUKPOKIOHa/IbHOE pPasMHOXEHWE PacTeHWIA.
KnoHupoBaHMe BbICOKOMPOAYKTMBHbLIX — CE/IbCKOXO3SIMCTBEHHBIX — OpraH1M3mMoB.

JKonornyeckne U 3tuvecknme  npobnembl. MO - reHeTMYecKu
MOANNLMPOBAHHbIE OPraHN3MbI.
JemoHcTpaumn:

MopTpetbl: H. V. Basunos, . B. MuuypuH, I'. [. KapneueHko, M. ®.
ViBaHOB.

Tabnuupl N cxembl: KapTa «LleHTpbl MPOMCXOXAEHWA U MHOroobpasus
KYNbTYPHbIX pacTeHU», «Iopoabl AOMALLHMX XXUBOTHbIX», «CopTa Ky/bTYPHbIX
pacTeHuin», «OThanéHHas ruépuansaums», «Pabotel akagemmka M. @. iBaHoBa»,
«Monunnonamsa», «OO6bEKTbI OUOTEXHOMOTUWY», «KNEeTOUYHblE Ky/bTypbl U
KNOHMPOBaHME», «KOHCTPYNpPOBaHWe 1 NepeHoC reHoB, XPOMOCOM».

O6opyaoBaHue: MynsXKu N040B U KOPHEMNOA0B AMKUX (hOPM N KY/IbTYPHbIX
COPTOB pacTeHui, repbapmini «CenbCKOX03ANCTBEHHbIE PACTEHNS».

JlabopaTopHble M NpakTHYecKHe padoThbI:

Okekypens «OCHOBHble MeTOfbl WM JOCTUDKEHWA CeneKuun pacTeHund u
YXMBOTHbIX (Ha CeNeKUMOHHY0 CTaHUMIO, NNeMeHHY0 hepmy,



COpPTOUCTbITATENbHBIA  Y4YacTOK, B  TEMANYHOE XO3A/ACTBO, 1abOpaTopumio
arpoyHMBEPCUTETA UM HAYYHOT O LieHTpa)».

11 KIIACC

Tema 1. IBoIOHHOHHASI OMOJIOTHSI.

MpenocbINIKM  BO3HUKHOBEHUS  3BOJIOLMOHHON  Teopun. 3BONHOLMOHHAS
Teopust U eé MeCTo B 6uonormn. BavsHue 3BOMOLMOHHOM TEOPUM Ha pasBUTUE
61oIornN 1 APYTnX HaykK.

Ceupgetenscrtea 3Bontoumun. [laseoHTONOrnMYeckme: nocnefoBaTe/lbHOCTb
MOSB/IEHNS BWAOB B Ma/leOHTONIONMYECKOW NIETOMUCK, NepexofHble  (opMbl.
Buoreorpaguyeckme: CXoACTBO U pasnnymne dayH 1 diop MaTeprKoB 1 OCTPOBOB.

AMOPUONOrNYeckne: CXOACTBA M pa3numa 3MOPMOHOB pasHbIX BUAOB
MO3BOHOYHbIX. CpaBHUTE/IbHO-aHAaTOMWYECKME: TOMOJIOTUYHbIE, aHa/IOrnYHbIE,
PyAMMEHTapHble opraHbl, ataBu3mMbl. MoneKynsapHO-6MOXMMUYECKME: CXOACTBO
MeXaHW3MOB HaCNefCTBEHHOCTM W OCHOBHbIX MeTabo/nMYeckKnux nyTen y BCeX
OpraH13Mos.

JBONOLMOHHAA Teopma Y. [apsuHa. [1pednocbiikM  BO3HWUKHOBEHMUA
AapBMHU3MA. [BMXKYyLUMe CWbl 3BOMKOLUMKM BMAOB Mo JapBuHy (M30bITOYHOE
Pa3sMHOXXEHWE MPU OrpaHNYeHHOCTU PECYPCOB, HeornpenenéHHas NU3MeH4YMBOCTD,
6opbba 3a CyLeCTBOBaHME, ECTECTBEHHbIN 0TOOP).

CuHTeTU4Yeckasn Teopus asonoumm (CT3I) 1 eé OCHOBHbIE NMOMOXKEHUS.

Mwukpoasontouus. Monynaums Kak eanHMLa Buaa n 3BoOLNN.

ABmxyLme cunbl (hakTopbl) 3BOAKOUUN BUAOB B npupoge. MyTaunoHHbIN
npouecc M KOMOMHaTUBHas M3MEHYMBOCTb. [MONYNAUMOHHbIE BOMHbLI U Apeid
reHoB. V13onauma u murpaums.

EcTecTBeHHbI OTOGOP — HanpaBnAwWMA  akTop 3sonounn. Popmbl
eCTeCTBEHHOro o0T60pa.

Mpncnocob/eHHOCTb OpPraHM3MOB Kak pe3ynbTar 3Bositouun. Mpumepsl
MpMcnoco6eHniA y opraHnamoB. ApoMopgo3sbl U nano-aganTaLum.

Bug wn Bupgoo6bpasosaHuve. Kputepum Buga.  OCHOBHble  (hopMbl
BN006pa3oBaHuA: reorpagmyeckoe, 3K0I0rM4ecKoe.

Makpoagontouus. Popmbl  3BOMOLUMK:  (UETUYECKAs, [AMBEPreHTHas,
KOHBEPreHTHas, napasanensHas. HeobpatumocTb 3BOMIOLUN.

MponcxoxaeHne OT Hecneumann3nMpoBaHHbIX NMpeakoB. lMporpeccupytoLas
crneyvanmsaums. AfanTueHas paguaums.

JdeMoHCTpanuu:

MopTpeTbl: K. JInHHen, XK. b. lamapk, Y. AapsuH, B. O. Kosanesckuit, K. M.
bap, 3. 'ekkenb, ®. Mwonnep, A. H. CeBepL,0B.



Tabnuubl N cxembl: «Pa3BUTHE OPraHMYecKoro mmpa Ha 3emsne», «3apoabILLn
MO3BOHOYHBbIX  XXMBOTHbIX»,  «ApPXeonTepukc»,  «dDopmbl  60pbbbI  3a
CyLLECTBOBaHME», «ECTECTBEHHbIN 0TOOP», «MHOroobpasne COPTOB PaCTEHWIA»,
«MHoroobpasue nopoA  >XMBOTHbIX», «[Monynayum», «MyTaunoHHas
N3MEHUMBOCTb», «ApomMopdo3sbl», «/anoagantaumm», «O6Las aereHepaums»,
«[BMXKyLMe cuibl 3BonoUMKM», «KapTa-cxema MmaplipyTa nyTewectsmsa Y.
[apBnHa», «bopbba 3a CyllecTBOBaHME», «[1pMCNOCO6IEHHOCTL OpPraHU3MOBY,
«["eorpadmyeckoe BMI1006pa3oBaHne», « AKOOrMYECKOe B1A006pa30BaHmE.

O6opyfoBaHMe: KOMNMEeKLUMS HACEKOMbIX C pas/IMyHbIMU TUMaMU OKPACKW,
Habop NMOAOB M CEMSIH, KONnekumst «IpuMepbl 3alUTHbIX NPUCNOCOBNEHNI Y
YKMBOTHbIX», Mofenb «OCHOBHblE HanpasfeHWs 3BOMOUMMY», 06bEMHAs MOZeb
«CTpOoeHue ro/IoBHOr0 Mo3ra NMo3BOHOYHbIX».

Buoreorpagpuueckas Kkapta mupa, KoOiekums «®Popmbl  COXPaHHOCTM
NCKOMaeMbIX D>KMBOTHbIX W pacTeHWil», Moaenb annankaumst «llepekpéct
XPOMOCOM», BNaXKHbIe npenapaTbl «PasBnTe HACEKOMOr0», «Pa3BuUTune NArYLLKW»,
MUKponpenapart «po3ouna» (Hopma, MyTaunm hopMbl KPbINIbeB M OKPACKM Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHad pabota Ne 1. «CpaBHeHVe BWAOB MO MOPMONIOrnMYeCcKOMy
KpUTEPUIO».

JlabopatopHas pabota Ne 2. «OnuncaHne Npmucrnocob1eHHOCTM opraHM3ma 1 eé
OTHOCWUTENIbHOTO XapakTepa.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

[loHay4Hble NpeAcTaBNeHNs O 3apOXKAEHWUU XWU3HW. HayuHble runoTesbl
BO3HVMKHOBEHUA >KM3HW Ha 3emsie: abuoreHes U naHcnepMus. Xummnyeckas
3BonoumA. ABMOreHHbIN CUHTE3 OpPraHWMYecKMX BELLECTB M3 HEopraHn4eckmx.
JKcnepMMeHTaNbHOE NOATBEPXKAEHNE XMMMUYECKOM 3BO/IOLMN. Hava/lbHble 3Tanbl
6ronorunyeckoin agontoummn. Mmnotesa PHK-mupa. dopmmupoBaHne MembpaHHbIX
CTPYKTYP W BO3HWUKHOBEHWe MPOTOKNETKN. [lepBble KNeTKM W KX 3BONHOLMA.
dopmmpoBaHNe OCHOBHbIX FPYMNM XMBbIX OPraHN3MOB.

Pa3BuTHe XM3HM Ha 3emsie Mo 3pam u nepuogam. Kartapxeid. Apxelickas u
NpoTepo3oiickas 3apbl. [Maneo3oiickas apa W eé nepuofbl: KeMOPUIACKMIA,
OPAOBUKCKWIA, CUNYPUACKWIA, IEBOHCKNIA, KAMEHHOYTO/bHbIA, MEPMCKUINA.

Me3030licKas apa 1 eé nepuofpbl: TPMAcoBbIiA, KOPCKWNIA, MENOBOM.

KaliHo3olckasd 9pa W €& nepuofbl:  NaseoreHoBblid, HEOreHOBbIN,
aHTPOrMOreHOBBIA.

XapakTepucTuKa KavmMarta U reoniormyeckux npoueccoB. OCHOBHbIe 3Tarbl
3BONIOUMN PACTUTENILHOTO W XXMBOTHOIO Mupa. ApomMOpdo3bl Yy pacTeHUA U
XXUBOTHbIX. [10ABNEHKE, pacLBET U BbIMUPaHWEe TPYN XXMBbIX OPraHU3MoB.



Cuctema OpraHM4eckoro Mupa Kak OTpakeHue 3Bonouun. OCHOBHbIE
cucTeMaTUyecKme rpynnbl OpraHnM3MoB.

IBO/IIOLMA YenoBeKa. AHTPOMOMOrSA Kak Hayka. PasBuTume npeactaBneHnii o
MPOUCXOXAEHNN 4YenoBeKa. MeTofbl M3y4veHus aHTporioreHesa. CxofctBa MU
PasNnNumns YyenoBeKka 1 XXMBOTHbIX. CCTEMATUYECKOE MOJOXEHWE YenoBeKa.

ABmxyLme cusbl (pakTopbl) aHTpONoreHesa. HacneAcTBeHHas N3MEHUMBOCTb
N eCTECTBEHHbIA 0T6OP. OOLLECTBEHHbIA 006pa3 >KM3HWU, WM3rOTOB/IEHWE OpPYANiA
TpyZa, MblLLNeHNE, peYb.

OCHOBHbIe CTagnm 1 BETBW 3BOJIIOLMN YesloBeKa: aBCTpasionuTekun, Yenosek
ymenbld, YenoBek npsMoxoAswmii, YenoBek HeaHAepTasbCKuMiA, Yenosek
pasyMHbIi1. Haxo4ky WCKOMaembIX OCTATKOB, BPeMs CYLLEeCTBOBaHWA, 06/1aCTb
pacnpocTpaHeHunsi, 06bEM ro/IoBHOro Mo3ra, 06pas X13Hu, opyaus.

Uenoseyeckne pacbl. OCHOBHble  0OMblUME  pacbl:  eBpoOMneouaHas
(eBpasuiickas),  Herpo-aBCcTpasiovaHas  (3KBaTopuasbHas),  MOHrO/0MAHaS
(asnarcko-ameprkaHckasd).  YepTbl  NPUCNOCOGNEHHOCTM  MNpeAcTaBuUTeNen
4e/I0BEYECKMX pac K YCNOBUSM CyLLeCTBOBaHUA. EAMHCTBO YenoBevyeckux pac.
KpnTtunka pacmsma.

JdeMoHCTpauu:

MopTpeTbl: ®. Pegun, J1. MNMactep, A. . OnapuH, C. Munnep, . KOpn, Y.
LapBuH.

Tabnuubl U cxembl: «Bo3HWKHOBEHWe COJIHEYHOW CUCTEMbI», «Pa3BuUTHe
opraHuyeckoro Mupa», «PacTutenbHad KneTka», <« KMBOTHasA  K/ETKaw,
«[MpokapnoTnyeckass Knetka», «COBpeMeHHas CUCTeMa OPraHUM4Yeckoro Mmupa,
«CpaBHeHMe aHaTOMMYECKMX 4YepT CTPOEHMS 4YenoBeKa WM YenoBEeKOOOpasHbIX
06e3bsiH», «OCHOBHble MeCTa Ma/leOHTONOMMYECKUX  HaxXOAO0K  MpefKoB
COBPEMEHHOIO YesioBeKa», «[lpeBHeilune noau», «[peBHue nogm», «llepsble
COBpPEMEHHbIE N0an», «HenoBeyeckune pacbl».

O6opypaoBaHue: Mynsxxn  «lpoucxoxgeHne  yenoseka»  (6HOCTbI
aBCTpasionuTeKa, MNUTEKaHTpomna, HeaHAepTanbLa, KPOMaHbOHLA), CMEenKu Wau
N306paXKeHNs KaMeHHbIX OpPYAMA MepBOOLITHOrO YenoBeka (KamMHU-4YONMepbl,
pybuna, ckpebna), reoxpoHonormyeckas Tabnuua, Konnekumsa  «Popmbl
COXPaHHOCTUN UCKOMAEMbIX XXMBOTHbIX U PACTEHN».

JlaGopaTopHblie U nNpakTU4YecKue padoThbl:

MpakTnyeckas pabota Ne 1. «M3yyeHMe NUCKOMaembIX OCTaTKOB PacTEHWUA U
YXMBOTHbIX B KOIEKLMNAX».

JKCKypcua «IBOMOUMA OpPraHMYeckoro mmpa Ha 3emse» (B eCTeCTBEHHO-
Hay4HbI UV KPaeBeaYeCKnin My3en).

Tema 3. Opranu3msl U OKpYy KamOIIas cpeaa.



JKOMOrns Kak Hayka. 3afauv v pasgesibl 3Konorum. Metogbl 3KOTOTMYECKMX
1ccnefoBaHNiA. SKONOrMyecKoe MMPOBO33PEeHe COBPEMEHHOTO Ye/0BEKa.

Cpefbl 06MTaHMA OpPraHM3MOB: BOAHasi, Ha3eMHO-BO3[YLLHasA, MOYBEHHas,
BHYTPMOPraHu3MeHHas.

Jkonornyeckne QakTtopbl. Knaccumkauma 3KOMOTMYeCKUX (aKTOpOB:
abnoTnyeckmne, OWMOTUYECKME W aHTPOMOTreHHble. [elCcTBME 3KOMOrMYECKUX
(haKTOpPOB Ha OpPraHn3Mbl.

AbnoTnyeckme hakTopbl: CBET, TeMMepaTypa, BNaXKHOCTb. POTONEPUOLN3M.
MpucnocobneHnss opraHM3MoB K AEACTBUIO  abMOTMYECKMX  (DaKTOPOB.
buonornyeckne puTmbl.

BroTtnyeckme haktopbl. Buabl GUOTUYECKNX B3aUMOAENCTBUIA: KOHKYPEHLMS,
XULWHNYECTBO, CMMOMO3 1 ero (opmbl. lMapasvtusm, Koornepauus, MyTyann3w,
KOMMeHCa/IM3M (KBapTUPaAHCTBO, HaxXne6HNYeCTBO). AMEHCaIN3M, HEWTPaIn3Mm.
3HauyeHne OMOTUYECKUX B3aMMOLENCTBMIA ANA CYLLeCTBOBaHUS OpraHuW3MOB B
MPUPOAHbLIX COOOLLIECTBAX.

JKOMOTMYECKe  XapakTepUCTMKM  nonynaumu. OCHOBHble  MoKasaTenwu
MNONyNAUMK:  YMCNEHHOCTb, MOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
mMurpaums. JuHamvka YACNeHHOCTU NOMyALUN U e€ perynaums.

JdeMoHCTpPauu:

MopTtpeTobl: A. MymbonbaT, K. ®. Pynbe, 3. Nekkesb.

Tabnuubl 1 cxembl: KapTa «IpupogHble 30HbI 3emnn», «Cpefbl 06UTaHNA
opraHusmMoB», «®doTtonepuognsmy», «llonynauum», «3aKOHOMEPHOCTU pocTa
YMCMIEHHOCTU MONYNALUN UHPY30PUN-TY(ENbKN», «[1LLEBbIE Lienu».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JTabopatopHas pabota Ne 3. «Mopdonornyeckme 0coO6eHHOCTU pPacTEHUI K3
pasHbIX MeCT 06UTaHNA».

JNabopaTopHas pabota Ne 4. «BnusHue cBeTa Ha POCT M pasBUTUE YEPEHKOB
KOneyca».

MpakTnyeckas pabota Ne 2. «IoacyéT NAIOTHOCTM NOMYNALUMIA pasHbIX BUAOB
pacTeHnin».

Tema 4. CooOmecTBa 1 IKOJIOrHYeCKHE CUCTEMBbI.

Coo6LLecTBO opraHn3amMoB — 6moueHo3. CTpyKTypbl OMOLIeHO3a: BWAOBas,
MPOCTPaHCTBEHHasA, Tpogmyeckasa (nvwesas). Buabl-goMuHaHTbl. CBA3M B
buoLeHo3e.

Jkonornyeckne cuctembl (3KocucTembl). [MoHATME 06 3KocucTeEME W
buoreoueHose. PYHKUMOH&IbHbIE KOMMOHEHTbI  3KOCWUCTEMbI:  MPOAYLEHTbI,
KOHCYMEHTbI, peayueHTbl. KpyroBopoT BeLEeCTB 1 NMOTOK 3HEPTUN B 3KOCUCTEME.
Tpodunueckme (NULLEBbIE) YPOBHU 3KOCUCTEMBI. [KLLeBble Lienu u ceTu. OCHOBHbIe
nokKasaresiv 3KOCUCTEMbl: 6uomacca, MNPOAYKUMA. IOKONOrMYeckme nupamuibl:



MPOAYKUMW, YUCNEHHOCTH, 6uomaccbl. CBOICTBA 3KOCWUCTEM: YCTOMYMBOCTD,
camoperynauus, passuTne. Cykueccus.

[MpypoaHbIe 3KOCUCTEMbI. DKOCUCTEMbI 03Ep U peK. DKOCUCTeMA XBOMHOIO
WIN LLUMPOKOJIMCTBEHHOTO Jleca.

AHTPOMOreHHble  3KOCUCTEMbl.  ArpPO3KOCUCTEMbl.  YPBO3IKOCUCTEMBI.
Brionornyeckoe 1 Xo3aMCTBEHHOE 3HaYeHVe arpo3KOCUCTEM U YPOOIKOCUCTEM.

Brvopa3Hoobpasve Kak (akTop YCTOMYMBOCTM 3KocucteM. CoxpaHeHue
6ronornyeckoro pasHoobpasms Ha 3emne.

YuyeHve B. . BepHagckoro o 6uocepe. MpaHMubl, COCTaB U CTPYKTypa
6rocgepbl. XKnBoe BeLeCTBO U ero yHKumMn. OcobeHHOCTU 6uochepbl Kak
rnobasibHoM 3KOCUCTEMbI. [lMHaMWYecKoe paBHOBECME W 0b6paTHas CBA3b B
6uochepe.

KpyroBopoTbl BELLECTB U BMOTreOXMMUYECKNe LMKIbl 31eMeHTOB (yrieposa,
a30Ta). 30Ha/IbHOCTb Brocdepbl. OCHOBHbIE GUOMbI CYLLN.

UenoseyecTBo B 6uochepe 3emnn. AHTPOMOreHHble U3MEHeHUS B Grocdepe.
["nobanbHble 3KONOrMyeckre Npoo6emsl.

CocyLecTBoBaHMe NpMPOAbI 1 YenoBeyecTBa. CoxpaHeHue 61uopasHoobpasns
KaKk OCHOBa YCTOMYMBOCTM OGuocepbl. OCHOBa pauMOHa/IbHOTO YrpaB/eHns
MPUPOLHBLIMK pecypcaMu 1 UX UCMob3oBaHWe. JOCTUXKEHNS BUONOTNN N OXpaHa
Npuposbl.

JlemoHncTpanum:

MopTpeTbl: A. k. TeHcnn, B. H. Cykaués, B. . BepHaackuii.

Tabnuubl 1 cxembl: «luwesble Uenn», «brMOLEHO3: COCTaB U CTPYKTypa»,
«[MpupoaHble coobulectBa», «Llenn nutaHusA», «OKOMOrMyeckas nupaMmmaa,
«burocepa 1 YenoBek», «AKOCUCTEMA LLUMPOKOIMCTBEHHONO fleca», «IKOCMCTeMA
XBOMHOro  neca», «buoueHo3 BogoéMa», «ArpoueHo3»,  «lpumepHble
aHTPOMOreHHbIe BO3AENCTBMS HA NPUPOAY», «BaXKHeNLLINE NCTOYHUKM 3arps3HEHNS
BO3AyXa W rPyHTOBbLIX BOA», «lMoYBa — BaXKHeMLast COCTaB/stoLWas buocgepbl»,
«®DakTopbl  AerpagaumMn  nouB»,  «lMapHUKOBLIA  APPeKT»,  «PakTopbl
PafMoakTUBHOIO 3arpsasHeHUs ouocdepbl», «Ob6Las CTPyKTypa 6uocdepbi,
«PacnpocTpaHeHne >Xu3HW B 6uochepe», «O30HOBLIA 3KpaH buochepbl»,
«KpyroBopoT yrnepoaa B 6rocthepe», «KpyroBopoT a3oTa B NpMUpoae.

O6opyaoBaHMe: Moaenb-annankKaums «TUNUYHbIE BGUOLEHO3bI», Fepbapuil
«PacTuTenbHble CO0BLLECTBA», KONNEKUMN «BMOLEHO3», «BpeanTeny BaXKHEMLLINX
CeNbCKOX03AMNCTBEHHBIX KYNbTYpP», repbapun 1 KONNeKUMn pacTEHNIA 1 XXUBOTHBIX,
NpYHaANexalime K pa3HbIM 3KOIOTMYECKUM rpynnaM O4HOro Buaa, KpacHas kHura
Poccuiickoin  depepaumm, UN300paKEHUA OXPaHSAEMbIX BWAOB PacTEHU W
YKMBOTHBIX.



NMNAHNPYEMBIE PE3YJIbTATblI OCBOEHUA TPOIrPAMMBI 110
smnosiormm  HA  BA3OBOM  YPOBHE CPEOHEIO  OBLUENO
OBPA3OBAHN/A

CornacHo ®IrOC COO, ycraHaBnMBalOTCA TpeboBaHMS K pe3y/bTaram
OCBOEHUs  OOyvaloWUMuUcA MporpaMMm  cpefHero  o6Llero  obpasoBaHus:
JMYHOCTHLIM, MeTanpeaMeTHbIM U NPeAMETHbLIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B CTpyKType NMYHOCTHBLIX Pe3ynbTaTOB OCBOEHWA npeamMeTa «buonorms»
BblAENEHbI CNefytoLme COCTaBNAOLLME: 0CO3HaHME 00YYatoLWUMUCH POCCUIACKON
rpaXXAaHCKON NAEHTUYHOCTN — FOTOBHOCTU K CamMOpPa3BUTUIO, CAMOCTOSATE/IbHOCTY
M CaMOOMNpPefeNneHnto, HaamuMe MoTMBaUuMM K 00ydeHMO  6uonoruu,
LieNleHarnpaBfeHHOE pPa3BUTME BHYTPEHHUX YOEXAEHWA NNYHOCTM Ha OCHOBE
K/HOUYEBbIX LIEHHOCTEA WM UCTOPUYECKUX TpaauLMin pa3BUTUS BMONOrMYECKOro
3HaHWA, TOTOBHOCTb M CMOCOOHOCTL 0BYyYalOLLMXCA PYKOBOACTBOBATLCS B CBOEN
AEATENIbHOCTU  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTaHOBKaMK, MPUCYLLMMIA  CUCTEME
OMONOrMYECKOro  06pa3oBaHNs, Ha/lMuMe  3KOMOrMYECKOro  NpaBOCO3HaHMS,
CMOCOBHOCTW CTaBUTb LIENIN U CTPOUTL YXKMU3HEHHbIE M/1aHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeamMeTa «buonorus» gocturaroTcs B
eIMHCTBE YYeBHOM W BOCNUTATENbHOW [AEATE/IbHOCTM B COOTBETCTBMM C
TPaANLUNOHHBLIMW POCCUACKAMUN COLMOKYNbTYPHBLIMU, UCTOPUYECKUMMN U AyXOBHO-
HPABCTBEHHbLIMU LIEHHOCTAMW, MPUHATLIMKA B 0OLLECTBE MpaBuiamm U HOpMamu
MOBEAEHMS N CMOCOOCTBYHOT MpoLeccaM CamMOmno3HaHMsi, CaMOBOCMUTaHUSA W
CaMOopasBUTWSA, Pa3BUTUSI BHYTPEHHEN NO3ULUMK  IMYHOCTKU, MATPMOTU3MA,
YBaKEHMS K 3aKOHY W MpaBOMNopsiaKy, YenoBeKy Tpyda U cTapLieMy MOKONEHMHO,
B3aMMHOIO YBaXXEHWS, GEPEXHOro OTHOLWIEHUS K KyNbTYPHOMY Hacneauio wu
TpaAMuMaM MHOTOHaLUMOHaNbHOro Hapoga Poccuiickont defepauyn, npupoge u
OKpY>KatoLLIel cpeae.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSt Yy4yebHOro npeameTa «buonorus»
A0/MKHbI OTPaXXaTb FOTOBHOCTb M CMOCOOHOCTbL 00YYatoLLMXCA PYKOBOACTBOBATLCS
CPOPMMPOBAHHOM BHYTPEHHEN MNO3uUMen NMYHOCTU, CUCTEMOM LEHHOCTHbIX
OpVEeHTaUMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHLLMX
TPaANUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBA, PaCLUMPEHUE YKM3HEHHOIO
OMbITa U ONbITa AEATENBHOCT B MPOLECCe peann3aumMm OCHOBHbIX HampaB/ieHWi
BOCNUTATENbHON AeSATeNIbHOCTU, B TOM YNC/E B YacTu:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

ChOpMMPOBAHHOCTb MPaXKAaHCKOW MO3nLMM 00y4atoLLLEroCs Kak akTUBHOIO U

OTBETCTBEHHOrO0 Y/IeHa POCCUICKOro 06LEeCTBa;



0CO3HaHWe CBOMX KOHCTUTYLMOHHBIX NpaB 1 0653aHHOCTEN, YBaXKEHME 3aKOHA
1 NPaBoONoOpPsAKa;

rOTOBHOCTb K COBMECTHOI TBOPYECKOM AeATeNIlbHOCTU NPY CO34aHNN YUeOHbIX
MPOEKTOB, pPeleHn! Y4yebHbIX W MOo3HaBaTeNlbHbIX  334ay, BbIMOSHEHUM
OMONOrNYECKMX 3KCNEPUMEHTOB;

CMOCOBGHOCTL  ONpeAensiTb  COOCTBEHHYHD MO3ULUMIO MO  OTHOLUEHUI K
SBNEHNSIM COBPEMEHHOM XXN3HWN U OOBACHATD €€;

YMEHWe YuuTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOIO
B3aMMO/ENCTBUSA NIOAEN C PasHbIMU YOXKAEHUAMU, KY/IbTYPHbIMU LLEHHOCTAMM U
COLMaNbHBIM NOMOXEHNEM;

FrOTOBHOCTb K COTPYAHU4YECTBY B MpOLIECCE COBMECTHOMO BbIMO/IHEHWS
y4ebHbIX, MO3HaBaTe/IbHbIX W WUCCNEef0BaTe/IbCKMX 3afady, YBaXXWUTE/IbHOIO
OTHOLUEHMAA K MHEHWIO OMMOHEHTOB MPU 06CYXAEHWM CMOPHBLIX BOMPOCOB
OMONOrMYeCKOro cofepXxaHus;

FOTOBHOCTb K N'YMaHMUTapHOW 1 BOJIOHTEPCKON AeATEeNbHOCTH;

2) MATPHOTHYECCKOI'0 BOCIIMTAHUA:

ChopMMPOBAHHOCTb POCCUMCKOIA paXxkAaHCKOM NAEHTUYHOCTK, NaTPMOTHU3MA,
YBa@XKEHUS K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTM nepes, POAMHONM, ropaocTu
3a CBOM Kpail, cBOWO PoaMHy, CBOIM fA3blK M KynbTypy, MPOLLIOE W HacTosillee
MHOrOHaLMOHabHOro Hapoga Poccun;

LIEHHOCTHOE OTHOLLIEHWE K NPUPOAHOMY Hacneauto 1 NaMsTHUKaM Npupoabl,
[OCTWKeHMsAM Poccum B HayKe, UCKYCCTBE, CMOPTe, TEXHOOMUAX, TPYLE;

CMOCOOGHOCTb OLIeHMBATb BK/aJ POCCUIACKUX Y4YEHbIX B CTaHOB/IEHWE W
pasBuTe OMONOrMM, MOHUMaHWUSA 3HayveHUs OMONOrMM B MO3HAHUM 3aKOHOB
MPUPOAbI, B XXN3HW YeNoBeKa M COBPEMEHHOMO 00LLECTBa;

niaenHasa yo6eXaEHHOCTb, FOTOBHOCTb K CNyXeHuto U 3awmute OTe4yecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUA:

0CO3HaHWe AYyXO0BHbIX LLEHHOCTEN POCCUINCKOro Haposa;

chopMMpPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOro MNOBeAEHUS;

CMOCOBGHOCTb OLEHMBATb CUTYaUU0 W MPUHMMATb OCO3HAHHbIE PELLEeHNS,
OPUEHTUPYSACL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe NIMYHOro BK/Iada B MOCTPOEHME YCTOMYMBOro OyayLero;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENAM, CO3[aHMIO CEMbM HA OCHOBE
OCO3HaHHOIr0 MPUHATUA LIEHHOCTEM CEMENHON >KU3HW B COOTBETCTBUM C
Tpaguumammn Hapogos Poccuu,

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

3CTETMYECKOEe OTHOLLEHME K MUPY, BKIOYaA 3CTETUKY ObiTa, HAYy4HOro W
TEXHNYECKOro TBOPYECTBa, CNopTa, TPYAa, 00LLEeCTBEHHbIX OTHOLLEHNI;



MOHMMaHMe 3MOLMOHA/TIbHOIO BO3AENCTBUS XKMBOWN NPUPOALI U €& LLeHHOCTU;

FOTOBHOCTb K CaMOBbLIP@KEHUIO B PasHbIX BWMAAX WCKYCCTBa, CTPemsieHue
MPOSBNATL Ka4yecTBa TBOPUECKOI IMUHOCTU;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIIMOHAJIIBHOI'O 6J13FOHOJ1y‘ll/lﬂ:

MOHVMaHVe 1 peann3aums 340poBoro 1 6e3onacHoOro obpasa XusHu (34oposoe
NUTaHue, COBNIOAEHNE TMTUEHNYECKNX MPaBW/ U HOPM, COaTaHCMPOBAHHbIN PEXXUM
3aHATUIA U OTAbIXa, PerynsapHas quandeckas akTUBHOCTb), OGepPeXHoro,
OTBETCTBEHHOI0 M KOMMETEHTHOIO0 OTHOLLUEHUSA K COOCTBEHHOMY (PM3MYecKoMy ©
MCUXNYECKOMY 340POBbLIO;

MOHMMaHMe LEHHOCTU MpaBUl  WHAMBUAYASIbHOTO W KONJIEKTMBHOIO
6e30MacHOro NoBefeHUs B CUTYaUMsX, YTPOXatoLWmMX 340P0BbI0 U XXU3HW NOLEN;

0CO3HaHWe NOCNeACTBUIA U HEMPUATUA BPefHbIX NpuBbIYeK (YnoTpebreHus
aJIKOros, HaPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

rOTOBHOCTb K TPyAy, OCO3HaHWe LleHHOCTM MacTepcTBa, TPYLO/H0OuE;

FOTOBHOCTb K aKTVMBHOW AeATENbHOCTU TEXHONMOrMYecKoM M coumasibHOM
Hanpae/IEHHOCTW, CMOCOBGHOCTb MHULMMPOBATL, MI1aHWPOBaTb U CaMOCTOATE/IbHO
BbIMOJIHATH TaKYH AeATEe/IbHOCTb;

NHTEpPeC K pasnMyHbIM chepam MpPoeccnoHanbHOW AeAaTeNbHOCTU, YMEHME
COBeplUaTb OCO3HaHHbIA BblIGOp OyayLler npoeccun ©  pPeasn3oBbIBaTbL
COOCTBEHHbIE XXN3HEHHbIE MNJaHbl;

FrOTOBHOCTb M CMOCOOGHOCTbL K 006pa3oBaHUO W camMo0bpa30BaHWIO Ha
MPOTSHXKEHNU BCEW XKN3HMU;

7) IKOJIOTHYeCKOIr0 BOCIIMTAHUSA:

3KOJIOTMYECKM LieNecoobpasHoe OTHOLLIEHNE K MPUPOAE KaK MCTOUHUKY YXXMU3HU
Ha 3emJ/ie, OCHOBE eé CyLLeCTBOBaHMA;

MOBbILLIEHNE YPOBHA 3KOMOMMYECKOW Ky/bTypbl: MpPUOBpPeTeHMEe OMbiTa
NNaHUPOBaHMSI MOCTYNKOB W OLEHKNM WX BO3MOXHBLIX MOCNeACTBUA  Ans
OKpY>KatoLLie cpeap!;

0CO3HaHWe rnobasbHOro XapakTepa 3KOMOTMYECKUX MPo6sieM M NyTeil KX
peLleHuns;

CMOCOBHOCTbL MCMOMb30BaTh MPYOGPEeTaeMble NMPU N3y4eHU GO0 3HAHUA
MW YMEHUS NpPU  peleHun npobnem, CBA3AHHbIX C  pauMoHaIbHbIM
npupoLonosib3oBaHMemM  (CObMOf4eHNe  NpaBun  MOBEAEHUS B MPUPOLE,
Hanpae/ieHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCUCTEMax, OXpaHy BWAOB,
aKocuctem, brocepsbl);



aKTUBHOE HENPUATME AeCTBUIA, NPUHOCALLMX BPeA, OKPY>KatoLLein NpUpPoAHOiA
cpefe, YMeHMe NporHo3nposaTb HebnaronpuATHbIE 3KOOMMYECKMe MOC/IeACTBUS
npeanpUHMMaeMbIX 4eCTBUIA U MpefoTBpaLLaTh 1x;

Ha/IM4mMe Pas3BMTOro 3KOIOrMUYECKOro MbILLEHWS, 3KONOTMYECKON Ky bTypbl,
onbiTa [eATeIbHOCTH 3K0/0rMYecKom Hanpas/IeHHOCT!, YMeHNs
PYKOBOACTBOBATLCA UMW B MO3HABATE/lbHON, KOMMYHUKATUBHON M COLMaIbHOM
MpaKTNKe, rOTOBHOCTU K YYacTUIO B NPaKTUYECKOW AeATe/IbHOCTU 3KOIOMMYECKOM
Hanpas/IeHHOCTY;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

CPOPMMPOBAHHOCTL MMPOBO33PEHNSA, COOTBETCTBYHOLEINO COBPEMEHHOMY
YPOBHIO Pa3BMUTUA HayKM M OOLLECTBEHHOW MPaKTMKK, OCHOBAHHOIO Ha Auanore
KyNbTYyp, CNOCOBCTBYHOLLEr0 OCO3HAHUIO CBOEr0 MeCTa B MOMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM W 4MTaTe/IbCKOW KY/NbTYpbl KakK CpeAcTBa
B3aMMO/ENCTBUSA MeXAY NOAbMU U NO3HAHUA MUPA;

MOHWMaHMe cneunukn BUoNorMM Kak HaykKu, OCO3HaHMS eé posnm B
(hopMMpOBaHUM PaLMOHa/IbHOIO HAy4YHOr0 MbIL/IEHUS, CO3[4aHUU  LLeNOCTHOrOo
NpefcTaB/ieHnsi 06 OKpY>KatolWemM MUpPe Kak O eAUHCTBE MpUPofbl, YesioBeka W
o6LyecTBa, B MO3HAHUM MPUPOAHbLIX 3aKOHOMEPHOCTEN W peLueHun npobnem
COXpaHeHUs NPUPOAHOIo paBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrNWU AN COBPEMEHHON LMBUMU3ALMN:
obecrneyeHNss HOBOIO YPOBHSA Pa3BUTUS MeAWLMHbI, CO34aHue MNepcrneKTUBHBLIX
OMOTEXHOMOrNIA,  CMOCOBGHbLIX  pewatb  PecypcHble  MNpPo6/ieMbl  Pa3BUTKS
4esI0BeYeCTBa, MoucKa MyTel BbiIXoda U3 rnodasibHbIX 3KOMOMMYECKUX NPo6/iem U
obecrieyeHns  nepexofa K  YCTOMYMBOMY  Pa3BUTMIO,  pauMOHaIbHOMY
MCMO/Mb30BaHNIO MPUPOAHLIX PECYpPCcoB M (hOPMMPOBAHMIO HOBbLIX CTaH4ApTOB
XU3HNY;

3aMHTEPECOBAHHOCTb B MOMYYEHUN OUONOTUYECKUX 3HAHWI B LENsx
MOBbILWEHNA O6LLEN Ky/MbTypbl, ECTECTBEHHO-HAy4YHOW rpPaMOTHOCTW, Kak
COCTaBHOM 4acTu (PYHKUMOHa/IbHOM rpaMOTHOCTM 00y4atowmxcs, hopMmpyemon
npun n3yyeHnmn ruonorum;

MOHMMaHMe CYLHOCTN MeTOZO0B MO3HaHWA, UCMO/Mb3YEMbIX B €CTECTBEHHbIX
HayKaxX, CMOCOOHOCTM WCMOMb30BaTb MOJyYaemble 3HaHWA [ aHainza U
0OBbACHEHMS ABNEHMIA OKPYXKAOLWEero mMympa U nponcXogamnx B HEM M3MEHEHWIA,
yMeHVe fAenaTb O0OOCHOBaHHble 3aK/NHYEHMS Ha OCHOBE Hay4HbIX (DaKTOB U
NMEIOLLMXCA [aHHbIX C LiefIbio NOyYeHUs OCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTL CaMOCTOATE/IbHO WMCMO/Ib30BaTb OMONOrMYECKMe 3HaHWA AN
peLleHnst Npo6eM B peasibHbIX XXU3HEHHbIX CUTYaLMsX;

OCO3HaHMEe LIEHHOCTM Hay4yHOW [esATeNlbHOCTU, FOTOBHOCTb OCYLLECTB/IATH
MPOEKTHYHO 1 UCCNeLoBaTe/IbCKYIO AeATeIbHOCTb MHAMBUAYATbHO U B TPYNNe;



FOTOBHOCTb W CMOCOOGHOCTb K HENPEepPbIBHOMY  06pa3oBaHuM0 U
CaMo06pa3oBaHNIO, K aKTUBHOMY MOMYYEHWUIO HOBbIX 3HaHWIA MO GUOMOTMM B
COOTBETCTBUM C XXM3HEHHbIMI NOTPEOHOCTAMM.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpegMeTHble pe3y/ibTaTbl OCBOEHUS Yy4ebHOro npegmera «buonorns»
BK/IIOYAKOT: 3HauYMMble AN (POPMUPOBaHUA MMPOBO33PEHNA  0OY4atoOLLMXCS
MeXANCLUUNMHAPHbIE (MEXNPeAMETHbIE) O6LLIEHAYYHbIE MOHATUA, OTpaXKaroLme
LIe/IOCTHOCTb Hay4HOW KapTWUHbI MUpa W Creumduky MeTooB MO3HaHWS,
MCMONb3YeMbIX B €CTECTBEHHbIX HayKaX (BELLeCTBO, 3HEPrus, ABMEHME, NpPoLecc,
CUCTEMA, HayYHbIA (hakT, MPUHLMMN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefoBaHve, HAGNIOAEHME, U3MEPEHWNE, SKCMIEPUMEHT M APYTnX), YHUBEPCaIbHbIE
yuyebHble aencTeusi  (No3HaBaTeflbHble, KOMMYHWUKATUBHbIE, PErynaTUBHbIE),
obecneunBatoLLme popmMUpoBaHME PYHKLMOHANIbHON rPaMOTHOCTU M COLMabHOM
KOMMeTeHUMM  obydaroumxcs, CrnocobHOCTb  06yyaroWwmMXca  MUCMosb30BaThb
OCBOEHHble MeXANCUMNINHAPHbIE, MMPOBO33PEHYECKME 3HAHNA U YHIBEPCAIbHbIE
y4yebHble AeNCTBUSA B MO3HABATENNbHOM U COLMaIbHOM NPaKTUKeE.

MeTanpeAMeTHble pe3ynbTaTbl OCBOEHMS MPOrpaMMbl CpeAHero o6LLero
06pa30BaHNA LO/KHbI OTPaXaTb:

OB.]IaI[eHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHblMI/I MO3HABaATCJIbHBIMHU
AEeHCTBUSIMMU:

1) 6a3oBbIe JIOrHYECKHE eiiCTBUSI:

CamMoCTOATe/IbHO  hopMynMpoBaTb UM akTyasmM3upoBaTb  Npobremy,
paccMaTpuBaTb €& BCECTOPOHHE;

MCMoNMb30BaTb MNPV OCBOEHMM 3HAHUIN MNPUEMbI NTIOTUYECKOrO MbILIEHNS
(aHann3a, cMHTEe3a, CpaBHeHW, KnaccupmKkaLlmmn, 0606LLEHNSA), paCKPbIBaTL CMbICA
BMONIOTNYECKMX NOHATUI (BbIAENATb UX XapaKTepHble MPU3HaKK, ycTaHaBIMBaTb
CBS3U C APYTMMU NOHATUAMN);

onpefensTb LUENN [OeATeNbHOCTM, 3afaBad MapamMeTpbl M KpUTEPUU KX
AOCTUDKEHUS, COOTHOCUTbL Pe3y/ibTaTbl AeATe/IbHOCTU C MOCTaB/EHHbIMU LieNISAMMU;

1CMoNb30BaTb BUONOrMYECKME MOHATUA A1 06bACHEHNA (DAKTOB W ABNEHUI
YKNBOW NpMpoAbl;

CTPOUTb JIOTUYECKMEe paccyXaeHus (MHAYKTUBHbIE, AedyKTMBHbIE, M0
aHasiornn), BbISBMIATb 3aKOHOMEPHOCTU W MNPOTUBOPEUNS B pacCMaTpUBaeMbIX
ABNEHNAX, (DOPMY/IMPOBATh BbIBOAbI 1 3aK/HOYEHNS;

MPUMEHSATL CXeMHO-MO/eNbHbIE CPeCTBa ANS NPeACTaBNeHNA CYLLECTBEHHbIX
CBSI3eil M OTHOLUEHMI B WM3yyaeMblX OMONOrMYECKMX OOBEKTAX, a Takxke
MPOTMBOPEYMIA PA3HOro pPOfAa, BbISIBIEHHbLIX B Pa3/IMyHbIX MHMOOPMaLMOHHbIX
NCTOYHUKAX;



paspabaTbiBaTb NiaH pelleHns npobneMbl C YYETOM aHa/IM3a MMERLLMXCS
maTepuabHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBbLI B EATENNbHOCTb, OLIEHMBATL COOTBETCTBME Pe3y/bTaToB
LleNsM, OLeHMBAaTb PUCKM NOCEACTBUIA AeATENIbHOCTH;

KOOPAMHNPOBATL M BbINOMHATL PaboTy B YC/IOBUAX PeasibHOro, BUPTYasIbHOI0
N KOMOMHMPOBAHHOI O B3aMMOENCTBUS;

pasByBaTb KPeaTMBHOE MbILL/IEHNE MPY PELLEHNN XXU3HEHHbIX NPO6IeM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE AeHCTBHS:

B/1afleTb HaBblKamMy y4ebHO-MCCNe0BaTe/IbCKOM U NPOEKTHOW AeATeIbHOCTH,
HaBblKaMW  paspelleHusi npo6sieM,  CrMOCOOHOCTHIO M TOTOBHOCTbHO K
CaMOCTOATE/IbHOMY MOUCKY METOAOB PeLLeHNs NPaKTUYeCKnX 3agad, NPUMeHEHNIO
pa3INYHbIX METOLOB MO3HAHUS;

MCNONb30BaTb pas/inyHble BUAbl AEATENIbHOCTM MO MOYYEHUIO HOBOIO
3HaHWA, ero WHTeprnpeTauuu, nNpPeobpas3oBaHUIO U MPUMEHEHUIO B Y4YeOHbIX
CUTYyauusx, B TOM YnC/e NPy Co3haHMM yUYebHbIX U COLMabHbIX MPOEKTOB;

(hopMMpPOBaTb Hay4HbI TUM MbILWIEHWNSA, BNadeTb HAY4YHOW TEPMUHOJOTUEN,
K/IIOUYEBbIMM NMOHATUAMU U MeTOAaMMU;

CTaBUTb M (HOPMYNIMPOBaTb COOCTBEHHbIE 3afaynM B 06pa3oBaTeNbHOM
[eATENIbHOCTU U XKMU3HEHHbIX CUTYyaumsXx;

BbISABNSATb  MPUYNHHO-C/IEACTBEHHbIE CBA3WM W aKTyalIn3uposaTb 3ajaqy,
BblABUraTh rnrnoTesy eé peLleHns, HaXoAUTb apryMeHTbl NS AoKa3aTeIbCTBa CBOMX
YTBEPXKAEHWNIA, 331aBaTb NapamMeTpbl Y KPUTEPUUN PeLLEHNS;

aHaM3MpoBaTb MOMyYeEHHble B XOAe pPelleHns 3afayn  pesynbTaThl,
KPUTUYECKN OLeHMBaTb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHWE B HOBbIX
YC/IOBUSAX;

[aBaTb OLEHKY HOBbIM CUTyaLuAaM, OLLeHMBATb MPUOBPETEHHDIN OMbIT;

OCYLLECTB/ATb Lie/leHanpas/ieHHbIN MOWCK MepeHoca CPefcTB UM CnocoboB
AenCTBMSA B NPOJeCCMOHaNbHYHO Cpeay;

YMeTb MEPeHOCUTb 3HaHWA B MO3HaBaTe/IbHYH WM MPaKTUYecKyto 06nacTu
XN3HeAeATeIbHOCTH;

YMEeTb MHTErPMPOBaTh 3HaHWA U3 Pa3HbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBblE UAeW, NnpegnaraTb OpUrMHasIbHble MOAXOAb!I N PeLLeHus,
CTaBUTb NPO6IeMbI 1 3afa4u, LOMYCKAKOLLME a/lbTEPHATUBHBIE PELLEHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTMPOBATLCA B PA3/IMYHBIX NCTOUYHMKAX MH(OPMaumn (TeKCcTe yyebHOro
nocobus, Hay4yHO-NOMyNApPHOMN fMTepaType, OMOMNOrMYECKUX CNOBapsaxX W
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3ax fdaHHbIX, B VIHTEpHeTe), aHanM3npoBsaTtb
NH(OPMALMIO Pa3/INyHbIX BULOB M (POPM MpeAcTaBieHns, KPUTUYECKU OLLEHMBATD
eé J0CTOBEPHOCTb M HEMPOTUBOPEUMBOCTD;



(hopMynMpoBaTb 3anpocbl Y MPUMEHATb Pas3/iyHble METOAbl MPU MOUCKe U
oTbope 6MONornyeckon MHgopmMaLmMm, HeoOXoAMMON ANA BbIMOMHEHNA YYEOHbIX
3a4au;

npurobpeTaTb OMbIT MCMNOMb30BaHNUA WMHOPMaLMOHHO-KOMMYHUKaTUBHbIX
TEXHO/IOM WA, COBEPLLEHCTBOBATb KY/IbTYpY aKTUBHOMO MCMO/b30BaHNSA Pa3/IYHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPATL  ONTUMaIbHYHO  (POPMY  MpefCcTaB/ieHUs
610/10rMYeCKOn MHGopMaLMK (CXeMbI, FpaUKN, AuarpaMmbl, Ta6NLbI, PUCYHKU 1
Apyroe);

MCNONb30BaTb Hay4HbIA S3bIK B KayeCTBe CpeAcTtBa npu  pabote ¢
OMO/IOTUYECKON  MHOPMaLMe:  MPUMEHATb  XUMWUYECKUe, (PU3NYecKme W
mMaTeMaTUyeckme 3Hakm M CUMBOJbI, (DOpMYy/ibl, abbpeBmaTypy, HOMEHKNaTypy,
Mcnonb3oBaTtb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME  CpefcTBa
HarnsagHoCTY;

BfafgeTb  HaBblkaMuM  pacno3HaBaHMs W 3aWuUTbl  MHOpMaLun,
NH(OPMaLIMOHHOK 6€30MacHOCTU IMYHOCTH,

OBJIaIleHI/Ie YHUBEPCAIBHBIMH KOMMYHUKATUBHBIMHA IleﬁCTBHHMH:

1) o6menmne:

OCYLLLECTB/ATb KOMMYHUKALMW BO BCeX C(hepax XXU3HW, akTUBHO y4acTBOBaTb
B Anasiore WM AMCKYCCUM MO CYLLECTBY 06CY»Xaemoil TeMbl (YMeHMe 3aaBaTb
BOMPOCbLI, BbICKA3blBaTb CYXAEHWSA OTHOCUTENbHO BbIMOSIHEHWUA Mpefnaraemoin
3aja4un, yunUTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYIMX YYaCTHUKOB
aunanora unm QucKyccumn);

pacrnosHaBaTb HeBepbasibHble CpefcTBa OOLLEHUS, MOHUMAaTb 3HaYeHue
cCoLMasibHbIX 3HAKOB, MNPEeAMNOCbIIOK BO3HWKHOBEHWUA KOH(IMKTHBLIX CUTYauuin,
YMeTb CMAIryaTb KOH(/IMKTbI Y BECTU NEPEroBopbI;

BafleTb Pas/IMyHbIMK cnocobamy OOLLEHNS M B3aMMOLENCTBUSA, MOHMMATb
HaMepeHus ApYyrux Ntofdei, NPosBsTL YBAKUTEIbHOE OTHOLLEHME K COBecejHUNKY
N B KOPPEKTHOM hopme hopMy/IMpoBaTb CBON BO3PAXKEHUS;

PasBEPHYTO W NOrMYHO M3naraTb CBOKD TOYKY 3PEHUS C WCMO/b30BaHWEM
13bIKOBbIX CPeACTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHMMaTb U UCMO/Mb30BaTb MPerMyLLecTBa KOMaHAHON U NUHANBUAYAIbHOM
paboTbl NPY peLLeHn 6UoNOrnYeckor NpPo6siemMbl, 060CHOBbLIBATL HEOOXOAUMOCTb
MPYMEHEHWS rPYNMnoBbIX (DOPM B3aVMOLENCTBMA MPY PeLLeHN y4ebHOW 3apauu;

BblOMpaTb TEMATUKY M METOAbl COBMECTHbIX [EACTBUM C YYETOM OOLLMX
MNHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YiieHa KOMNeKTUBa;

MPUHMMATL  LUen  COBMECTHOW  [eATeNlbHOCTW, OpraHv3oBbiBaTb U
KOOpAUHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,



pacnpegensite ponv C YYETOM MHEHWU Y4YaCTHWMKOB, 00CY»XAaTb pe3y/bTaTbl
COBMECTHOI paboThl;

OLleHMBaTb Ka4eCTBO CBOEro BK/IaAa U KaXKA0ro y4acTHMKA KOMaH/bl B 06LLMiA
pe3ynbTar no pas3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbIl, OLEHMBAaTb WAEM C MO3ULMM  HOBM3HBI,
OPUTMHASILHOCTK, MPaKTUYECKOWN 3HAYNMOCTN;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe MOBeAEHWE B  Pa3/INYHbIX
CUTYyaLmax, NPOsBAATL TBOPYECTBO M BOOOpaXKeHMe, ObITb MHULMATUBHbLIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

MCMoNb30BaTb OMOMOTMYECKME 3HAHUS AN BbIABMEHUS NPob6nem U KX
PELLEHNS B XXU3HEHHDBIX U YYEOHbIX CUTYaUMSIX;

BblOMpaTb Ha OCHOBe OMOMOrMYeCKMX 3HaHWI LeneBble M CMbIC/IOBblE
YCTaHOBKM B CBOWMX AEWCTBUAX W MOCTYMKax MO OTHOLUEHWIO K XXMBOW MpPUPOLE,
CBOEMY 3/[10POBbIO U 3[J0POBbI0 OKPYXKAtOLLMX;

CaMOCTOATE/IbHO OCYLLUECTB/IATL MO3HaBaTE/IbHYH [esATe/bHOCTb, BbISBIATH
Npo6/ieMbl, CTaBUTb U (DOPMY/IMPOBATL COOCTBEHHbIE 3aa4M B 06pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaumsXx;

CaMOCTOSATE/IbHO COCTaBNATL N/aH peLleHns NPo6sieMbl C YHETOM UMEIOLLIUXCA
PECYpCcoB, COOCTBEHHbLIX BO3MOXHOCTEN 1 MPeAnOUTEHUN;

[aBaTb OLLEHKY HOBbIM CUTyaLUsM;

pacLUMpsATbL paMKy y4eBHOro npegmeTa Ha OCHOBE JIMYHbIX MPEANOYTEHNIA;

[ienaTb 0CO3HaHHbI BbIOOP, apryMeHTUpOBaTh ero, 6patb OTBETCTBEHHOCTb 3a
peLLeHve;

OLeHMBaTb NPUOOPETEHHDIN OMbIT;

cnoco6cTBoBaTb (HOPMMPOBAHUIO M MPOSBNEHUIO LUMPOKOA 3pyauumn B
pasHbIX 06/1aCTAX 3HaHWIA, MOCTOSHHO MOBbIWATL CBOM 06pa3oBaTe/IbHbIA U
KYNbTYPHbIA YPOBEHD.

2) CAaMOKOHTPOJIb:

AaBaTb OLEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTUBbI B AEATENIbHOCTD,
OLleHMBaTb COOTBETCTBME Pe3y/IbTAaTOB LiENAM;

BNafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  peieKCM  KaK  OCO3HaHWS
COBepLUaeMbIX [AENCTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/bTaToB U
OCHOBaHWI, UCMOMb30BaTb NPUEMbI pediieKcun ANs OLEHKU CUTyauuu, Bblbopa
BEPHOr0 peLLeHus:;

YMeTb OLIeHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PELUEHUs Mo UX
CHVDKEHWIO;

NPUHUMaTb MOTMBbLI WM aprymeHTbl APYruxX Mpu aHaamse pe3y/bTaToB
[eATeIbHOCTY;



3) npuHsTHE Ceds M IPYIrUX:

NPUHUMAaTb Ce6s, MOHUMas CBOM HEOCTaTKN N AOCTOMHCTBA;

NPUHUMATb MOTMBbI W aprymMeHTbl [APYrvMX MpW aHain3e pesynbTaToB
AEeATENbHOCTY;

MpW3HaBaTb CBOE MPaBO U NPaBO APYrMX Ha OLLUNGKY;

pa3BMBaTb CMOCOBHOCTb MOHMMATL MUP C MO3MLIMK APYFOro YeioBekKa.

INPEAMETHBIE PE3YJIBTATBI

MpeAMeTHblE pe3ynbTaTbl OCBOeHMSI mporpamMMbl COO no 6uonorun Ha
6a30BOM YPOBHe BK/HOYAOT crielnduyeckme ansd y4ebHoro npeameta «bnonorms»
Hay4Hble 3HaHWUA, YMEeHWUsA 1 CNocobbl JeNCTBMIA MO OCBOEHUWIO, MHTeprnpeTauun 1
NpeobpazoBaHNi0 3HAHWIA, BUAbI AeATeNIbHOCT MO MOYYEHNO HOBOIO 3HaHUA U
MPUMEHEHUIO 3HAHWA B Pa3/IMYHbIX YUYEOHbIX CUTyauMax, a Takke B peasibHbIX
YKM3HEHHbIX CUTYyauusX, CBA3aHHbIX C Guosnorneii. B nporpamme npegMeTHble
pe3ynbTaThl NpeAcTaB/eHbl M0 rogaM 06y4yeHus.

MpeameTHble pe3ynbTaTbl OCBOEHWSA YyYebHOro npeameta «buonorus» ¢ 10
Kiacce [JOMKHbI OTPaXKaTb:

ChOpMMPOBAHHOCTb 3HAHWIA O MeCTe 1 PO BUOMOTMN B CUCTEME Hay4HOTO
3HaHWA €eCTeCTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHON eCTECTBEHHO-
Hay4YHON KapTWHbI MMpa U Hay4YHOr0 MMPOBO33PEHUSA, O BK/IaAe POCCUNACKUX K
3apy6eXXHbIX  YYEHbIX-OM0MOroB B pasBuTve  6uonornn, (YHKUMOHATLHOM
rpaMoOTHOCTM YeNOoBeKa 419 PeLleHUs XXN3HEHHbIX 3aauY;

YMeHVE pacKpbiBaTb COAepXXaHue OMONOrMYecKUX TEPMUHOB W MOHATUN:
YKU3Hb, K/1eTKa, OpraHmam, metabosim3m (06MeH BELLECTB M MPeBpPaLLEHNE S3HEPTUN),
romMeoctasz (camoperynsuus), YpPOBHEBas OpraHM3auus >KUBbIX  CUCTEM,
camoBOCpoun3BefeHme (PenpoayKLmns), HacneACTBEHHOCTb, M3MEHUYMBOCTb, POCT U
pasBuUTUE;

yMeHVe wu3naratb 6uoNornyeckne Teopum (KNetouHas, XpPOMOCOMHas,
MYyTalUWMOHHas, LUEHTpafbHast A0rmMa MOJMeKynspHon 6wuonorun), 3akoHbl (I
MeHgens, T. MopraHa, H. V. BaBunosa) 1 yyeHuns (0 LeHTpax MHOroobpasus u
MPOUCXOXAEHNA KYNbTYPHbIX pacTeHuii H. . BaBunoBa), onpeaensts rpaHuLbl Nx
MPUMEHMMOCTU K XXMBbIM CUCTEMAM,;

yMeHVe B/lafleTb METOAaMM Hay4YHOro Nno3HaHus B 61Mosiorun: HabnogeHne n
OMMCaHMe >XMBbIX CUCTEM, MPOLLECCOB W ABMIEHWA, OpraHu3aumsa 1 npoBefeHve
OMONOrMYECKOro 3KCNepPUMEHTA, BbIBUKEHWE TMMNOTe3bl, BbIB/IEHWE 3aBUCUMOCTY
MeXay uccnefyeMbIMU BeNMUYMHAMKU, OOBACHEHME MONYUYEHHbIX Pe3y/bTaTos,
MCNO/Mb30BaHHbIX Hay4YHbIX MOHATUI, TEOPUIA N 3aKOHOB, YMEHWE [enaTb BblBOAbI
Ha OCHOBaHWM MOYyYeHHbIX Pe3y/bTaToB;



YMeHVe BbleNATb CYLeCTBEHHbIe MPU3HAKM BMPYCOB, K/IETOK MPOKapnoT U
3YKapuoT, OAHOK/ETOYHbIX W MHOFOK/IETOYHbIX OpraHu3MoB, OCOOGEHHOCTU
npoueccoB: 0O6MeHa BELLECTB U NPeBPALLEHNS 3HEPTUM B K/ETKE, POTOCMHTE3],
M1aCTUYECKOr0 W 3HEepreTMYeckoro o6bMmeHa, XemOCWHTe3a, MUT03a, Meio3a,
OMN/IOAOTBOPEHNSA,  PA3MHOXEHUS, WUHAMBUAYA/IbHOTO  PasBUTUA  OpraHu3ma
(oHTOreHes);

YMeHVe NPUMEHATb MOMyYeHHble 3HAHUA AN 0OBACHEHUS OGUOMOrMYECKNX
MPOLLECCOB N ABNEHUI, ANA NPUHATUA NPaAKTUYECKUX PELLEHWNA B MOBCEAHEBHOM
XW3HW C Lenblo ob6ecneyeHns 6e30MacHOCTU CBOEro 3[0pPOBbA U 3[40PO0BbA
OKpYXXatoLwmx Nofeid, cobo4eHNs HOPM rPaMOTHOrO NMOBEAEHWS B OKPY>KatoLLLEN
NPUPOLHOM cpefe, MOHUMaHMe HeobXOAMMOCTM WCMO/b30BaHUA [OCTUXKEHWIA
COBPEMEHHOW 6rnonorunn n OMOTEXHOOI NI ans paunoHanbHOro
MPYPOAONO/Nb30BAHNS;

YMeHMe peliaTb 3/eMeHTapHble TeHeTUYeckne 3ajadyM Ha MOHO- U
ANTMOPUAHOE CKpeLmBaHue, CLUENIeHHOe HacnefoBaHMe, COCTaB/ATb CXeMbl
MOHOIMOPUAHOIO CKpeluMBaHus AN NpeAckKasaHna HacnefoBaHWsA MPU3HAKOB Yy
OpraHn3MoB;

YMeHMe BbINOMHATL NlabopaTtopHble U NpakTU4ecKne paboTbl, cobnoaatb
npasuna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHNEM;

YMEHVE KPUTUYECKM OLUEHMBATb W  WMHTEPNpPeTMpoBaTb WH(OpMaLmIo
OMO/IOTMYECKOr0  COAEPXKaHMs, BK/IOYAIOLLYHO MCEBAOHAYYHbIE 3HAHWUA U3
PasIMyYHbIX UCTOYHMKOB (CPeACcTBa MacCOBON MH(OPMaLMK, Hay4HO-NONYNSpHbIe
martepuasbl), 3TUYECKMEe acrneKTbl COBPEMEHHbLIX WCCNefoBaHUA B 6uonoruu,
MeanLUmMHe, BUOTEXHOOTNN;

YMeHVe C03[aBaTb COOCTBEHHbIE TMUCbMEHHbIE W YCTHblE COO0OLLEHWS,
060061asi 6MONOrMYEeCcKy0 NHPOPMALINKO N3 HECKONIbKUX UCTOYHUKOB, rPaMOTHO
MCNONb30BaTh MOHATUIHBIV annapat 6uonorum.

MpeAMeTHble pe3ysibTaTbl OCBOEHUS y4yebHOro npeameta «buonorus» ¢ 11
Kiacce [JOMKHbI OTPaXKaTb:

ChOpMMPOBAHHOCTbL 3HAHWIA O MECTe 1 PO BUONOTMN B CUCTEME Hay4HOTO
3HaHUS1 €eCTEeCTBEHHbIX HayK, B (JOPMMPOBAHWM COBPEMEHHOM €CTECTBEHHO-
Hay4YHON KapTWHbI MMpa M Hay4YHOrO0 MMPOBO33PEHUSA, O BK/a[e POCCUNACKUX K
3apyOeXHbIX  YYEHbIX-6M0M0roB B pasBuTME  OMOMOrMK,  (PYHKLMOHAILHOM
rpaMOTHOCTM YeNOoBeKa A1 PeLleHNs XXN3HEHHbIX 3aauy;

YMeHUe pacKpbIBaTb COAepPXKaH1e GMONOrMYeCKNX TEPMUHOB U NOHATUIA: BUL,
nonynsauns, reHooHA, 3BOMOUMA, ABWXKYLME CUbl ((haKTOpbl) 3BOMHOLUN,
MPUCMNOCO6/IEHHOCTL OPraHnM3MoB, BKUA000pa3oBaHMe, 3KOMOrMYeckue (akTopsbl,
9KOCUCTEMA, MPOAYLEHTbI,  KOHCYMEHTbl, pefyueHTbl, Uenu  MuUTaHus,
aKosiornyeckas nupammga, buoreoLeHos, rocgepa;



yMeHVe u3naraTb Ouonormyeckne Teopun (3BOMKOLMOHHAA Teopusa Y.
[apBnHa, CUHTETUYECKas Teopus 3BOJMOLUMM), 3aKOHbl WM 3aKOHOMEPHOCTU
(3apogpiwesoro cxofctea K. M. bapa, yepefoBaHusi rnaBHbIX HanpasfieHUA U
nyTen asonoummn A. H. CeepuoBa, yueHns o 6uoctepe B. . BepHaackoro),
onpeaensaTb rpaHnLbl X NMPUMEHUMOCTH K XXMBbIM CUCTEMaM,;

YMeHVe BMafleTb METOAaMM Hay4yHOro no3HaHus B 6Monorun: HabntogeHne n
OMMCaHMe >XMBbIX CUCTEM, MPOLLECCOB W SABMEHWUIA, OpraHuM3aums n npoBefeHue
OMONOrMYECKOro 3KCMepPUMEHTA, BbIBUKEHWE TMMNOTe3bl, BbIAB/IEHME 3aBUCUMOCTY
MeXay uccnefyeMbIMU BeNMYMHAMKU, OOBACHEHME MONYUYEHHbIX Pe3ysbTaTos,
MCNONb30BaHHbIX Hay4YHbIX MOHATUI, TEOPUIA N 3aKOHOB, YMEHWe AenaTb BbIBOAbI
Ha OCHOBaHWM NOYyYeHHbIX Pe3y/bTaToB;

YMeHVEe BbIAeNATb CYLECTBEHHbIE MPU3HAKM CTPOEHUS OUOMOrMYECKNX
OObEKTOB: BWAOB, MONYNAUMIA, NPOAYLEHTOB, KOHCYMEHTOB, pPeayLEeHTOB,
OMOreoLEHO30B M 3KOCUCTEM, OCOBGEHHOCTM MPOLECCOB:  HAC/eACTBEHHOM
M3MEHYMBOCTIN, ECTECTBEHHOro 0Tbopa, BMA00Opa30BaHWsA, MPUCNOCO6/IEHHOCTY
OpraHn3MoB, [enCTBUA 3KOMOrMYecKUX (HakTOpOB Ha OpraHu3Mbl, MepeHoca
BELECTB M MOTOKAa 3HEPrMM B 3KOCUCTEMax, aHTPOMOreHHbIX W3MEHEeHWA B
3KOCUCTEMAX CBOEM MECTHOCTM, KPYroBOpOoTa BeLecTB U 6MOreoXMMMUYECKmX
LIMKNOB B 6uocepe;

YMeHVEe NPUMEHATb MOMYYeHHble 3HAHUS AN 0OBbACHEHUS GUOMOrMYECKNX
MPOLLECCOB N ABNEHUI, ANA NPUHATUA NPaKTUYECKUX PeLUeHWin B NOBCEAHEBHOM
XW3HW C Lenblo obecneyeHns 6e30MacHOCTU CBOEro 3[0pPOBbS U 3[0POBbA
OKpYXatoLwmx Nofeit, cobo4eHNs HOPM rPaMOTHOIO NOBEAEHMS B OKPY>KatOLLE
NPUPOAHOIA cpefle, MOHUMaHWe HeoOXOAMMOCTU WUCMO/b30BaHWS  [OCTVKEHWI
COBPEMEHHOW 61onorMm Ans paumoHasbHOro NPUPOLONosb30BaHNS;

YMeHVe peluaTb 3NeMeHTapHble 61MONOrnyeckue 3agaydm, CoCTaB/ATb CXEMb
MepeHoca BELLECTB M SHEPrun B aKocucTemMax (Lienu NUTaHus);

YMeHVE BbIMNOMHATL N1abopaTopHble M NpakTUyeckne paboTbl, COb6MOAATH
npasuna npu paboTe ¢ y4ebHbIM 1 1a60paTOPHLIM 060pYL0BaHMEM,;

YMEHVE KPUTUYECKN OUEeHMBaTb W MHTEPNPeTUpoBaTb MHMOPMaLNIo
OMO/IOTMYECKOr0  COAEPXKaHMs,, BK/IIOYAIOLLYH [CEBAOHAYYHbIE 3HAHUS U3
pasIMYHbIX UCTOYHMKOB (CPeAcTBa MaccoBOW UH(OPMaLMK, HayYHO-NONYNspHble
matepuanbl),  paccmaTpuBatb  n06a/bHble  3KO/IOTMYecKMe  npob6nemsl
COBPEMEHHOCTM, POPMMPOBATL MO OTHOLLEHMIO K HUM COOCTBEHHYIO MO3ULNIO;

YMeHMe C03[aBaTb COOCTBEHHble MUCbMEHHblE W YCTHble COOBLLEHNS,
0606Wast 6M0NOrMyYecKyr0 MHPOPMALNIO N3 HECKONIbKUX UCTOYHMKOB, IPaMOTHO
1CMO/b30BaTh MOHATUIHLIN annapar 61oorun.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/t Konrposbnsie IIpakrnyeckue
NporpaMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
bubnunoteka LLOK
1 buonorua kak Hayka 2 05 https://m.edso0o.ru/7f41c292
bnbnuoteka LLOK
2 JKV1Bble CUCTEMbI U UX OpraHn3aLms 1 https://m.edsoo.ru/7f41c292
3 XMUMUYECKUNIA COCTaB M CTPOEHWE KNETKU 8 1 bubmmoreka LIOK
P https://m.edso0.ru/7f41c292
bnbnmoteka LLOK
4 HISHERGATENHOCTS KNIETKI 0 L https://m.edsoo.ru/7f41c292
5 Pa3MHOXeHWe U NHAMBUAYabHOE Pa3BUTUE 5 1 bubnunoteka LIOK
opraHn3moB https://m.edso0.ru/7f41c292
6 HacnenCcTBeHHOCTb U U3MEHUMBOCTb 3 15 Bbubnuoteka LIOK
OpraHv3mMoB ' https://m.edsoo.ru/7f41c292
Cenekuns opraHnamos. OCHOBb! Bubnuoteka LIOK
7 3 1
6roTexHonormmn https://m.edso00.ru/7f41c292
bnbnuoteka LLIOK
8 PeaepaHoe Bpems L https://m.edsoo.ru/7f41c292
OBUEE KOTMYECTBO YACOB MO NMPOIrPAMME 34 2 4
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11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/mn Konrpoabnbsie IIpakTuueckue
MPOrpaMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnmnoteka LLOK
1 9BONIOLYOHHAA Bronons o 1 https://m.edsoo.ru/7f41cc74
5 BO3HMKHOBEHME N pa3BUTME XU3HU Ha 9 1 05 Bubnnoteka LLOK
3emne ' https://m.edsoo.ru/7f41cc74
bubnmnoteka LLOK
3 Opratmaiibl 1 okpyxatoluas cpeaa > L https://m.edsoo.ru/7f41cc74
bubnmnoteka LLOK
4 Coo06LLecTBa 1 3KOIOrMYEeCKMe CUCTEMDI 9 1 https://m.edsoo.ru/7fA1cc74
Bubnmnoteka LLOK
P 2
> €3EPBHOE BPEA https://m.edsoo.ru/7f41cc74
BLLEE KOJTMYECTBO YACOB I
ObL, on CTBO YACOB 10 34 ) 25

NMPOIrPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

 buonorus / MaceyHuk B.B., KameHcknin A.A., Py6uos A.M. n apyrue /log,

pea. MaceyHnka B.B., AKLMOHepHOe 06LecTBO «13aaTenibCTBO «1pOoCBeLLeHne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/5/10/
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