MYHULWNATIBHOE BIODKETHOE
OBLEOBPAIOBATENLHOE
EHVE "CPEAHSS

OBLIEOBPASOBATENbHAS WKOMA Ne 3 5258



HOACHUTEJIBHASA 3AIINCKA

Mpy pa3paboTke nporpammbl MO 6MONOrMMA TEOPETUYECKYHD OCHOBY A1
onpefeneHns MoAXOA0B K (POPMMPOBAHUIO COAepXKaHWs Y4yeGHOro npegmeta
«buonorusa» coctaBunn:  KoHUenTyanbHble nonoxeHns &droc COO o
B3aMMOOOYCNOBNEHHOCTU  LieNeld, COoAepXKaHusi, pesynbTaToB  06y4YeHUs u
Tpeb0oBaHWin K YPOBHIO NMOATOTOBKM BbIMYCKHUKOB, MOMOXEHUS 06 06LMNX LeNisx 1
NpUHLUMNAX, XapakTepusylowmx COBPEMEHHOE COCTOSHME CUCTEMbl CPeaHero
o6LLero ob6pasoBaHus B Poccuiickoin defepalimm, a TakKe NofoKeHUA 0 crneyuguke
ovonorun, eé 3HayeHWM B TMO3HAHWM >KMBOW MpUPoAbl U 0bGecnevyeHun
CyLLLeCTBOBaHMSA YesioBeveckoro obuiectea. CornacHO Ha3BaHHbLIM MOIOXKEHUAM,
onpefeneHbl OCHOBHbIE PYHKLMM NPOrpaMMbl Mo 61Monornm n eé CTpykTypa.

Mporpamma no 6uonorny aaét npeAcTasBeHne 0 Lensix, 06 06Lein cTpaTermm
00y4eHuns1, BOCNUTaHWA 1 pasBUTKA 06YyYaroLMXCA CpeacTBaMm y4ebHOro npeameTa
«Bbronorus», onpefenseT 06a3aresibHoe NPeAMETHOe COLepXKaHue, ero CTpyKTypy,
pacnpefenieHve Mo pasgenaMm U Temam, PeKOMeHAYeMyt MocC/ef0BaTe/IbHOCTb
N3ydeHnst y4ebHOro Matepuana ¢ y4éToM MeXNPeaMETHbIX U BHYTPUMNPEAMETHbIX
cBA3eil, NOrMkM 06pa3oBaTe/IbHOro Mnpouecca, BO3PACTHbIX  OCOOGEHHOCTEN
obyuJaromxcs.

B nporpamme rno 61onornm Takke yunTblBarOTCA TPEO60BaHNSA K NIaHMPyeMbIM
JMYHOCTHbIM, MeTanpegMeTHbIM W MNPeAMeTHbIM pesynibTataM  00y4yeHus B
(hopMUpoBaHUM OCHOBHbIX BNOB yuyebHO-No3HaBaTeNbHOM
0eATeNbHOCTU/YYeOHbIX AEeNCTBUIA  0BYYalOLMXCA MO OCBOEHWUID COAEPXKaHMS
bronornyeckoro o6pasoBaHus.

B nporpamme no 6uonormmn (10-11 knaccel, 6a30Bblil YPOBEHb) peann3oBaH
MPVHUMM MPEEMCTBEHHOCTU B M3y4YeHUU Guonorum, 6Gnarofaps 4Yemy B Hel
MPOCMATPUBAETCA  HAaMNpPaB/NeHHOCTb HAa PasBUTME  3HAHWWA, CBS3aHHbIX C
(hopMnpoBaHMEM  €CTECTBEHHO-HAY4YHOT0  MUPOBO33PEHUS, LIEHHOCTHbIX
OpWEHTALUMIA NINYHOCTW, 3KONOMMYECKOTr0 MbILLIEeHWS, NPeACTaB/IEHNA O 34,0POBOM
obpasze XWM3HNU N OepeXXHbIM OTHOLLEHMEM K OKpPYXKalolLe MpUpoaHON cpepe.
[Mo3aTOMy Hapsgy C usyyeHveM 00LLEeOMOIOTMYECKMX TeOpUI, a Takxke 3HaHWUA O
CTPOEHUN XMBbIX CUCTEM PA3HOMO paHra 1 CYLHOCTN OCHOBHbIX MPOTEKAKOLWNX B
HMX NPOLLeCCOB B MporpaMmMe Mo 6vonorMn yaeneHo BHUMaHWE UCMO/b30BaHUIO
MOSTYYEHHbIX 3HAHWIA B NOBCEAHEBHOMN XN3HN A1 PELLUeHNs NPUKNagHbIX 3a4a4, B
TOM uucne: NPoPUNaKTUKN HacNneACTBEHHbIX 3ab0neBaHWA YesioBeKa, MeAuKo-
reHeTMYeCKOro KOHCY/IbTMPOBaHUA, 060CHOBaHMWSA 3KOI0OrMYeCKn LeiecoobpasHoro
MoBefeHUs B OKPY>KatoLLel MPUPOLHOM cpefe, aHam3a BAUSHUA X039ACTBEHHOWA
[eATeNbHOCTM YenoBeKa Ha COCTOAHME MPUPOLHBIX U UCKYCCTBEHHBIX 3KOCUCTEM.
YcuneHve BHUMaHUA K MPUKIAAHON HanpaB/ieHHOCTM Yy4yeBHOro npegmeTa
«bronorusa» NPoAMKTOBaHO HEO6X0AMMOCTbLIO 06ecrneyeHns YCNoBUIA AN peLleHms



O[IHOW M3 aKTyaslbHbIX 3a[lay LLIKO/IbHOro 61010rnyeckoro obpasoBaHuns, KoTopas
npegnonaraeT POPMMPOBaHUE Yy 00y4atoLWMXCA CNOCOBHOCTN afanTMpoBaThCA K
N3MEHEHUAM LMHAMWYHO Pa3BMBatoLLErocs COBPEMEHHOIO MUpa.

Buonorvs Ha ypoBHe cpefHero o6uiero obpasoBaHMsi 3aHMMaEeT BaXHOe
mMecTo. OHa obecreyvBaeT (hopmmpoBaHME Yy 0Oy4atoMXCs NPeAcTaBneHnin o
Hay4yHOW KapTUHe Mupa, paclumpseT 1 0606LLaeT 3HaHWUSA O XXMBOW Npupoge, eé
OT/INUYUTENbHBIX MPU3HaKax — YPOBHEBOW OpraHu3auMm W 3BOMKOLMK, CO34aéT
YCNOBMSA  [ONSi:  MO3HAaHWA  3aKOHOB  XXMBOW  Mpupodbl,  (hOpMUPOBaHWS
(hYHKUMOHaNIbHOM TpaMOTHOCTM, HaBbIKOB 3[0pOBOro M 6e3o0nacHOro obpasa
YXM3HW, 3KOMOMMYECKOro MblLLIEHWS, LLEHHOCTHOrO OTHOLLIEHMS K XKMBOI Npupoje
N YeNOBEKY.

BonbLuoe 3HayYeHe 61MONOrUA MMEET TakXKe NS PeLleHnst BOCMMTATE IbHbIX 1
pasBMBalOLMX  3afay  cpeAHero  obulero  obpasoBaHus,  coumanusaluun
obyuatoumxcs. 3yueHme 6ronornm obecneymBaet ycnoBus ans QopMmupoBaHus
WHTENNEKTYallbHbIX, KOMMYHUKAUMOHHbIX W WUH(OPMaLMOHHbLIX  HaBbIKOB,
3CTETUYECKOW KY/NbTYpbl, CMOCOOCTBYET MHTErpauum 61MoNornyecKnX 3HaHuni c
NpeAcTaBNEHNAMN U3 APYTNX YUYeBHbIX NPeAMETOB, B YaCTHOCTU, (IU3NKK, XUMUK 1
reorpauun. HasBaHHble MOMOXKEHUA O MpefHasHayYeHUn Y4yebGHOro npegmeTa
«bronorns» CcocTaBUAN OCHOBY A/ OMNpefeneHns MoAXOA0B K OTOopy MU
CTPYKTYPUPOBAHNIO €ro COAepXKaHus, MpeAcTaB/eHHOro B nporpaMme o
6uonorun.

OT60op copepxaHus yyebHOro npegmera «buonorus» Ha 6a30BOM YPOBHE
OCYLLECTBNIEH C MO3UUMIA KyNbTYypoCOOOpPa3HOro noAxoda, B COOTBETCTBUM C
KOTOpbIM 06y4arolimecs [O/KHbI OCBOWUTb 3HAHUA U YMEHWs, 3HauMMble /1S
(hopmmpoBaHMs 06LLE  Ky/bTypbl, ONpeAenstowne agekBaTHoe MoBefeHue
yesioBeKa B OKPYXKatOLLEn MpupofHol cpeae, BOCTpeboBaHHbIE B MOBCEAHEBHOWA
XXM3HU N NPaKTUYeckoin aeatenbHocTM. Ocoboe MeCTo B 3TOW CUCTEME 3HaHWM
3aHUMALOT 3/IEMEHTbI COAEePXKaHMs, KOTOPbIE CNY>KaT OCHOBOM A/19 (POPMMPOBaHUA
NpeacTaBNeHNA O COBPEMEHHOM eCTeCTBEHHO-Hay4YHOW KapTMHE Mupa WU
LLEHHOCTHbIX ~ OpPUEHTauusX  JIMYHOCTM,  CMOCOOCTBYHOLWMX  FymMaHu3aumm
6ronornyeckoro o6pasoBaHus.

CTpYyKTypupoBaHue cofepXaHusi yyebHOro marepuana B nporpamme Mo
OMONOrMM OCYLLECTBNIEHO C Y4YETOM MPUOPUTETHONO 3HAYEHWS 3HaHWA 06
OT/IMYUTENbHLIX 0COBEHHOCTAX YKMBOW MPUPOABI, O €€ YPOBHEBOIN OpraHn3aumm 1
3BOMOLUMKN. B COOTBETCTBUM C 3TUM B CTPYKTYpe Y4ebHOro npeameTa «buonorus»
BblZE/IEHbI CrefytoLmne coaepxaTenbHble MMHUK: «bronorns Kak Hayka. Metogpl
Hay4HOro nosHaHus», «Knetka Kak Guonormyeckas cuctema», «OpraHusm Kak
ouonornyeckas cucrema», «CuctemMa M MHOroobpasvie OpraHuMyeckKoro mMupar,
«3DBOJHOLUNA XMNBOWN NPUPOAbI», «IKOCUCTEMbBI U MPUCYLLME UM 3aKOHOMEPHOCTU.



Llenb m3yyeHus yuebHOro npegmeTa «buonorms» Ha 6a30BOM YpPOBHe —
OBNnafleHne  obyvalWUMNCA  3HAHMSIMU O CTPYKTYPHO-(YHKLMOHa/IbHOM
OopraHusaummM >KUBbIX CUCTEM PasHOro paHra W npuobpeTeHne YMeHWUMN
MCNONb30BaTh 3TN 3HAHWUA AN TPaMOTHbIX [AEACTBUMA B OTHOLUEHWW OOBLEKTOB
YXMBOW NPUPOLbI U PeLeHNs PasIMUHbIX XXN3HEHHbIX NPO6IEM.

[loCTVKeHVE Lenn m3ydeHns yvyebHoro npegmeta «buonormsi» Ha 6a3o0BOM
YPOBHe 06ecrneynBaeTcs peweHeM CreayroLmx 3aau:

OCBOEHME O0OYYaKLWUMNCA CUCTEMbI 3HAHWA O OUMONOTMYECKUX TEOPUSX,
YUYeHUAX, 3aKOHaX, 3aKOHOMEPHOCTAX, rMnoTesax, npasuiax, Ciy>awmx 0CHOBOW
ANs (hopmmpoBaHMst NpefAcTaBfEHMI O eCTeCTBEHHO-HaYy4HOW KapTMHE Mupa, O
MeTofax Hay4HOro no3HaHus, CTPOEHWU, MHOroobpasnM U 0COBEHHOCTAX XKMBbIX
CUCTEM Pa3HOro YpPOBHSA OpraHm3auun, BblLAKOLLMXCA OTKPbITUSAX M COBPEMEHHbIX
nccneaoBaHusX B bronoruu,

(hopmMupoBaHMEe Yy 0O6yYaloLLMXCA MNO3HaBaTe/lbHbIX, WHTENNEKTyalbHbIX W
TBOPYECKMX CMOCOGHOCTEM B MpoLEecce aHaiM3a AaHHbIX O MyTAX pPasBUTUS B
OMONOrNN Hay4HbIX B3rNS40B, MAEA M MNOAXOA0B K W3YYEHUHO YKMBbIX CUCTEM
pasHOro YpoBHS opraHu3aumm;

CTaHOBMIEHME Yy oOOydarolmxcs o6wein  KynbTypbl, (YHKUMOHANLHOM
rPamMOTHOCTK, PasBUTUE YMEHWNIA OOBACHATL U OLEHMBATb SBIEHUS OKPYXXatoLEero
MMpa XXMBOI NPUPOAbI HA OCHOBaHUW 3HAHWIA M OMbITa, MONYYEHHbIX NMPU U3YYeHUN
oronoruu;

(hopmMupoBaHMe Yy 0OyvaloWMXC YMEHWA WAMOCTPMPOBaTh  3HAYeHue
OMONOrNYeCKMX 3HaHWIA B MNPAKTUYECKOM [eATefIbHOCTU YeslioBeka, pasBuTum
COBPEMEHHbIX MeANLMHCKNX TEXHONOIUIA U arpobnOTEXHOSOT VA

BOCMUTaHME YOEXAEHHOCTU B BO3MOXHOCTW MO3HAHWSA 4Ye/I0BEKOM >KMBOM
NpUpPoLbl, HEO6XOAMMOCTN GEPEXXHOIO OTHOLLEHWNSA K HEW, COBMIOAEHNS STUYECKMX
HOPM MpK NPoBeAeHNM BUONOTNYECKUX UCCeA0BaHNN;

OCO3HaHVe LEeHHOCTM OWOMOrMYECKUX 3HAHWA A/19 MOBbILWEHUA YPOBHA
9KO/IOMMYECKOW KyNbTypbl, 4719 (hOPMUPOBaHUSA HAYyUYHOIr0 MUPOBO33PEHNS;

NPUMeHeHWe NPUOBPETEHHBIX 3HAHWNIA N YMEHWIA B MOBCEAHEBHOMN XKU3HN ANd
OLLeHKMN NOCNeACTBUIA CBOEN AeATeNIbHOCTM MO OTHOLLEHUIO K OKPY>XXatoLLen cpese,
COOGCTBEHHOMY 3[0pPOBb, 060CHOBaHME W COOMIOAEHME Mep MNPOPUIAKTUKN
3a60/1eBaHUN.

B cucteme cpefHero obuiero ob6pasoBaHus «buonorusa», mMsyyaemas Ha
6a30BOM YpPOBHE, ABMSETCA 00sA3aTe/IbHbIM Y4ebHbIM MPeLMETOM, BXOAALMM B
COCTaB NMpeAMEeTHON 06/1aCcTV «ECTECTBEHHO-HAYYHbIE NPeAMETbI».

[ns n3yyeHns 6uonorum Ha 6a3oBOM ypoBHe CpefHEro o6bLero 0o6pasoBaHus
oTBoauTCA 68 vacos: B 10 knacce — 34 yaca (1 yac B Hefiento), B 11 knacce — 34 yaca
(1 yac B Hefento).



COAEPXAHUE OBYUYEHUA
10 KJJACC

Tema 1. buosiorusi kak Hayka.

Bruonorus kak Hayka. CBsizb 6M0M0rMM ¢ 06LLLECTBEHHBIMU, TEXHUYECKUMU U
OPYTUMWN eCTECTBEHHbIMU HayKamu, unocoguein, STUKOM, 3CTETUKOWA 1 NPaBOM.
Ponb 6ronorum B hopMMpoBaHN COBPEMEHHOI HayYHOM KapTUHbI Mupa. CrucTema
BM0M0rNYEeCKMX HayK.

MeToAb! No3HaHWS XNBOW Npupoabl (HabntoaeHWe, IKCNEPUMEHT, OnucaHue,
M3MepeHne, Knaccugukauus, MOLennpoBaHue, CTaTUCTMYecKad 06paboTka
[aHHbIX).

JdeMoHcTpanum:

MopTpeTsl: Y. AapsuH, . MeHgens, H. K. Konbyos, [IX. YoTcoH 1 ®. Kpuk.

Tabnmupl 1 cxeMbl: «MeTofbl NO3HAHWUSA XKNBOW NPUPOAbI».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

MpakTnyeckas pabota Ne 1. «Micrnonb3oBaHWe pasfiMyHbIX METOLOB Npw
N3yYeHUN BMOSTIOTNYECKNX OO BEKTOBY.

Tema 2. ’)KuBble cUCTEMBbI H X OPTraHU3AIUSA.

YXuBble cuctemMbl (bMocncTeMbl) Kak npegmeT usydeHusa éuonornn. Otnnyve
XXMBbIX CUCTEM OT HEOPraHNYeCKOn Npupoabl.

CsolicTBa 61ocnCTEM N X pa3HOO6pa3ne. Y PoBHM opraHu3aumMm 61MocncTem:
MOMEKYNAPHBIA,  KNETOYHbIN, TKaHEBbIA, OpPraHW3MEHHbIM, MNONYNALUOHHO-
BW/0BOI, 3KOCUCTEMHBIN (61MOreoLEeHOTUYECKIIN), BUOCHEPHBIA.

JdeMoHCcTpanum:

Tabnuubl n cxembl: «OCHOBHbIE MPU3HAKW YXU3HU», «YPOBHU OpraHu3aLmm
YKNBOW NPUPOAbI».

O6opyaosaHuve: mofens Mmonekynsl AHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUNYECKNA cOCTaB KETKU. XWMUYECKNe 3M1eMeHTbl: MaKPO3/IEMEHTHI,
MUKpO3neMeHTbl. Boga v MMHepa/ibHble BeLLeCTBa.

®YHKUMM  BOAblI W  MUHepasibHbIX BeLWEeCTB B K/eTke. [lofaepxaHue
OCMOTMYECKOro banaHca.

Benkn. CoctaB 1 cTpoeHue 6enkoB. AMUHOKUCIOTbI — MOHOMEpPbLI GEeKoB.
He3aMeHUMble 1 3aMeHVIMble aMUHOKMCOTbl. AMWHOKUCNIOTHbIVA COCTaB. Y POBHU
CTPYKTYpbl 6eNnKOBOWM  MOMEKy/Nbl  (MepBMYHas, BTOPWUYHAA, TPETUYHAA U
yeTBepTUYHAA CTPYKTypa). XMMUYeCKMe CBOMCTBa 6enkos. buonorunyeckue
(hYHKLMM GENKOB.



depmMeHTbI — 6roiormyeckme KatanmsaTopbl. CTpoeHUe (hepMeHTa: aKTUBHbIN
LeHTp, cy6cTpatHasa cneuynduyHocte. KogepmeHTbl. ButamMuHbl.  OTanyums
(hepMeHTOB OT HeOpraHMYecKMX KaTaim3aTopos.

Yrnesofbl: MOHOocaxapuabl (roKo3a, pubosa 1 fe3okcnproosa), amcaxapuabl
(caxapo3a, nakrto3a) W nonucaxapuabl (Kpaxmasn, T[/IMKOreH, LENsIk03a).
Buonornyeckne PyHKLMM YrneBoL0B.

Nnnngpl:  Tpuravuyepuabl,  ocgonmnuabl, ctepoubl.  MmapoguibHo-
rnapotobHble cBOCTBA. buonornyeckne (yHKUMM nunuaos. CpaBHeHWe
yrneBofoB, 6e/1KOB 1 MNMNNL0B KaK MCTOYHMKOB 3HEpPruu.

HyknenHoBble kucnotel: AHK u PHK. Hykneotugbl — MOHOMepbI
HYKNenHoBbIX KUcnoT. CtpoeHne n ¢yHkumn AHK. CtpoeHne n yHkummn PHK.
Buabl PHK. AT®: cTpoeHue 1 QyHKUMW.

LinTonornsa — Hayka o KneTke. KnetouHas Teopus — npumMep B3auMoAencTBms
naen n hakToB B HAyYHOM MO3HAHUWN. MeToAbl N3YUYeHUS KNETKN.

KrneTka Kak LieN0CTHas XunBas cuctema. O6LLMe NpU3HaKK KNeToK: 3aMKHYTas
Hapy>XHasd MembpaHa, Monekynbl JHK Kak reHeTuyeckuii arnnapaT, cuUcTema
CUHTe3a 6enka.

Tunbl KMNETOK: 3yKapuoTMyeckas W npokapnoTuyeckas. OCo6GeHHOCTU
CTPOEHUS MPOKapMOTUYECKON KeTkW. KneToyHas cTeHka GakTepuid. CTpoeHue
3yKapMoOTUYECKOW KNeTKN. OCHOBHbIE OTANYMS PaCTUTENbHOM, XXMBOTHON W
FPUGHOIN KNETKN.

[MOBEPXHOCTHbIE CTPYKTYPbl KNETOK — K/IETOYHAA CTEHKa, MIMKOKAIMKC, UX
(hyHKUmMK. MnasmaTnyeckas membpaHa, eé cBOMCTBa U PyHKUMK. LinTonnasva u eé
opraHougbl. OgHomembpaHHble opraHouabl KneTku: 3MC, annapaT [onbmXKK,
NN30COMbI. [10NyaBTOHOMHbIE OpraHoMAbl KAETKW: MUTOXOHAPWUW, NNacTUbI.
MpouncxoxaeHne MUTOXOHAPWUIA WM nnacTud. Buabl nnactug. Hemem6paHHble
OpraHougbl KNeTkh: pPubOCOMbI, K/IETOYHbIA LEHTP, UEHTPUONW, PECHUYKMN,
XIYTUKN., PYHKLMN OPraHonLoB KneTku. BknroyeHus.

AQPO — perynaTopHbIA LeHTp KneTkn. CTpoeHue afpa: sgepHas 060/104Ka,
Kapuonnasma, XpoMaTuH, A4PbILLIKO. XPOMOCOMbI.

TpaHCnopT BELLECTB B K/ETKE.

JdeMoHcTpanum:

MopTpeTbl: A. JleBeHryk, P. I'yk, T. LLBaHH, M. LLnegeH, P. Bupxos, [X.
YoTcoH, ®. Kpuk, M. YuUnkunHc, P. ®paHknvH, K. M. bap.

Avarpammel: «PacnpeseneHvie XMMUYeCKNX 3/1eMEHTOB B HEXXMBOW NMPUPOLE»,
«PacnpejeneHne XMMUUYeCKNX 3/1eEMEHTOB B XXMBOW NPUPOAE».

Tabnuubl 1 cxembl: «llepuofmyeckas Tabnmua XMMUYECKUX 3M1EMEHTOBY,
«CTpoeHne MONeKy bl BOAbI», «BUOCUHTE3 6efika», «CTpoeHre MONeKy bl 6enka,
«CTpoeHve pepmeHTa», «HyKnenHoBble KMcnoTel. JHK», «CTpoeHne mMonekysbl



ATO», «CTpPOeHNe 3yKapnoTUUECKOW KNeTKU», «CTPOEHME XKUBOTHON KNETKU»,
«CTpOeHMe pacTUTe/IbHOM KNeTKM», «CTPOEHME MPOKapMOTUYECKON KNETKU»,
«CTpoeHme aapa KNeTkn», «Yrnesoapl», «Jiunnabi».

O6opyfoBaHMe: CBETOBOM MMWKPOCKOMN, 060pyfoBaHMe [ANs NPOBeAeHUs
HabMOAeHNA, W3MEPEHWIA, 3KCMEPUMEHTOB, MUKporpenapaTbl PacTUTe/bHbIX,
YXMBOTHbIX N 6aKTepUasibHbIX KNETOK.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

NabopatopHasi pa6ota Ne 1. «M/3yyeHue KaTaIMTUYECKON aKTUBHOCTM
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

NabopatopHasi pabota Ne 2. «M3yyeHWe CTPOEHWUS KNETOK pPacTeHUMN,
XXMBOTHbIX M GaKTepuii Noj MMKPOCKOMOM Ha roTOBbIX MUKponpenapatax v ux
onucaHme.

Tema 4. JKusHeaesiTeJJbHOCTh KJIETKH.

OO6MeH BeLecTB, UM meTabonmam. Accummnsaumsa (N1acTUYeCKnin 06meH) un
anceumunaums  (SHepreTMyeckuin 0bmeH) — ABe CTOPOHbI eAMHOro Mnpouecca
mMeTabonmsMa. Ponb 3aKOHOB COXPaHEHWA BELECTB W 3HePrum B MOHUMaHUM
mMeTabosm3ma.

Tunbl 06MeHa BELLLECTB: aBTOTPOMHbIN M reTepoTPOdHbIA. Ponb (hepMeHTOB B
06MeHe BeLLLeCTB U MPeBPaLLEHNN SHEPTUN B KIIETKE.

doTocMHTe3. CeeToBas W TeMHoBas (pa3bl (hoTOCUHTE3a. Peakuuu
(hoTOCUHTE3a. DPPEKTUBHOCTL (DOTOCUHTE3a. 3HaUYeHNe POTOCUHTE3A ANS XKU3HU
Ha 3emne. BnvsiHWe ycnoBuin cpefbl Ha POTOCUHTE3 U CMOCOObI MOBbILLEHNS €ro
MPOAYKTUBHOCTMN Y KY/NIbTYPHbIX PacTeHMWIA.

XemMoCuHTe3. XeMOCUHTe3npyoLme 6akTepmumn. 3HayeHne XemMocuHTesa A1
XW3HU Ha 3emne.

OHepreTnyecknin 06mMeH B K/eTKe. PacluenneHve BeLlecTB, BblAefieHne U
aKKYMY/IMpOBaHMe 3HEPrn B KIeTKe. JTarbl 3HePreTMyeckoro obmMeHa. IMnmkonus.
BpoxkeHne n ero BuAbl. KnCMOPOLHOE OKWUCNEHWE, WAN KNETOYHOe AblXaHue.
OkucnutensHoe ocdopunmpoBaHme. dHPEKTUBHOCTb IHEPreTUYECKOro 06MeHa.

PeakumMy MaTpUUHOro cuHTe3a. [eHeTnyeckaa WHgopmauma un  AHK.
Peannsauns reHeTMyecKonW MHGopMauum B KeTKe. [eHeTUYeCKMii Kog U ero
CBOWCTBa. TpaHCKPUNUMA — MaTPUUHbIA cnHTe3 PHK. TpaHcnauma — GMOCUHTe3
benka. Jtanbl TpaHcnAuuu. KoauMpoBaHMe amMWHOKMCIOT. Posfb pubocoM B
OrocuHTe3e benka.

HekneTouHble (hOpPMbI XXU3HU — BUPYCbI. IcTopus oTKpbITUA BUpycos (4. .
BaHOBCKMIA). OCOGEHHOCTU CTPOEHWA U XKM3HEHHOTO LMKMNa  BMPYCOB.
BakTepnotharn. BonesHu pacTeHWid, >KMBOTHLIX W YesioBeKa, Bbl3blBaeMble
BUpycamn. Bupyc nmmyHogegpmumnTa yenoseka (BY) — Bosbyautens Crida.



Ob6paTHasa  TpaHCKpunuusa,  peeepTasa W uMHTerpasa.  [podwmnaktmka
PacrnpoCTpaHeHNs BUPYCHbLIX 3a60/1eBaHMUIA.

JdeMoHcTpanum:

MopTpeTsbl: H. K. Konbuos, 4. V. MBaHosckuit, K. A. TuMmMps3es.

Tabnuubl 1 cxembl: «TUMbl NUTaHUS», «MeTabonnam», «MUTOXOHAPUS»,
«IHepreTUYecknin 0bMeH», «Xnoponnact», «PoTOCUHTE3», «CTpoeHne OHK»,
«CTpoeHne N PYHKUMOHUPOBaHME reHa», «CuHTe3 6efika», «IeHeTUYeCKnin Kogy,
«Bupycbl», «baktepnogarn», «CTpoeHne WM >XU3HEeHHbIA UMk supyca CrA[a,
bakTepuodara», «Pennvkauma HK».

Ob6opyaoBaHMe: mofenn-annankKauum «YasoeHne OHK n TpaHCKpUnums»,
«brnocnHTes 6enka», «CTpoeHue KNeTKn», Mogens CTpykTypbl AHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbLHOE pPa3BUTHE OPraHU3MOB.

KNeTouHbIi UMK, WAN XWU3HEHHbIA UMKN KNeTKW. VHTepdasa M MUTOS.
[Mpouecchl, npoTeKawolwme B MHTepdase. Pennukaums — peakums MaTPUYHOro
cuHTesa [AHK. CtpoeHue XpomMocOM. XPOMOCOMHbIA Habop — KapuoTumn.
AvnnongHbliA - M rannougHbliAi ~ XPOMOCOMHbIE  Habopbl.  XpomaTuppbl.
LIuTonornyeckme OCHOBbl  PasMHOXEHWA W MHAUBMAYA/ILHOTO  PasBUTUSA
OpraHn3MoB.

[eneHve knetkn — muto3. Ctagum mMuTo3a. lpouecchbl, NPoUCXofdaLme Ha
pasHbIX CTaguax MUTo3a. b1UoIorMyeckunin CMbIC/ MUTO3a.

[MporpammunpyemMas rubesb KNeTku — arnonTos.

®opMbl Pa3sMHOXeHMsT OpraH1M3MoB: 6ecrosioe n nonosoe. Buapl 6ecrnonoro
PasMHOXXEHWA: [eneHne HaaBoe, TMOYKOBaHME OfHO- W MHOTOK/IETOYHBIX,
Crnopoo6bpas3oBaHue, BereTaTtMBHOE PasMHOXEHMe. VICKYCCTBEHHOE K/TIOHMPOBaHME
OpraHn3MoB, ero 3HavyeHue ana cenexkuun.

[MonoBoe pasMHOXEHNe, ero OTIMYKA 0T 6ecrosoro.

Meno3s. Ctagun menosa. lpouecchbl, Npoucxofswme Ha CTagmax Meinosa.
[MoBedeHVe XpoMOCOM B Meio3e. KpoccuHroBsep. BroOnornyeckui CmbICi W
3HayeHVe mMelio3a.

[ameToreHes — npouecc 00pa30BaHUA MOMOBbIX KNETOK Y >XMBOTHbIX.
[MonoBble >Xenesbl: CEMEHHWKN N AnNYHUKK. Ob6pa3oBaHMe W pa3BUTUE MOMOBbLIX
KNeTOK — rameT (cnepmaTto3onf, SUEKNeTKa) — CrepmMaToreHe3 M OBOreHes.
OCOGEHHOCTN CTPOEHUS SANLEKNETOK W crepmaro3ongoB. OniofoTBOPeHMeE.
[MapTeHoreHes.

NHovBnayanbHoe pasBuTue  (OHTOreHe3). 3OMOpPUMOHa/lbHOE  pas3BUTME
(ambpuoreHes). Tanbl IMOPUOHANIBHOTO Pas3BUTUSA Y MO3BOHOYHbIX XMBOTHbIX:
ApobneHve, racTpynauus, opraHoreHes. ocTambproHanbHOe passuTMe. Tunbl
MOCTASMOPUOHA/IBHOTO Pas3BUTUA: MNPSAMOE, Henpsamoe (IMYUMHOYHOE). BrmsHue



Cpefbl Ha pasBMTUE OPraHM3MoB, (PaKTOPbl, CMOCOOHbIE Bbi3blBaTb BPOXAEHHbIE
YPOLCTBA.

PocT n pa3BuTve pacTeHMin. OHTOreHe3 LBETKOBOIO pacTeHus: CTPOeHue
CeMeHwu, CTaann pasBuUTUS.

JdeMoHcTpanum:

Tabnuubl M Ccxembl: «POPMbl Pa3MHOXEHUA OPraHM3MoB», «J1BONHOE
OMNOAOTBOPEHME Y LBETKOBbIX pacTeHuil», «BeretatmBHoe pasMHOXeHMWE
pacTeHWnin», «[leneHne KneTkn OGakTepuii», «CTPOEHME MOMOBbIX KNETOK»,
«CTpOoeHNe XpPOMOCOMbI», «KneTouHbId LuK», «Pennvkaums OHK», «Mutos»,
«Meo3», «I1psMoe 1 Henpsamoe pasBuTmne», «FameToreHe3 y MIEKOMUTAKOLLINX U
yenoBeka», «OCHOBHbIE CTaANM OHTOreHe3ax.

O6opyLoBaHue: MWKpOCKON, MUKponpenaparsbl «Cnepmaro3onsbl
MIEKONUTAIOLLEro», «HAWLEeKNIeTKa MIEKOMUTAatOLLEro», «KapuoKnHe3 B KneTkax
KOpewkKa NykKa», MarHuTHas Mopfefb-annavkaumsa «JeneHve Knetku», MOAesb
AHK, Mogens meTadasHoi XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

NNabopatopHas pabota Ne 3. «HabnwogeHve mMUTo3a B K/eTKax KOHYMKa
KOpeLLKa /lyKa Ha roTOBbIX MUKpOMpenapaTax».

NNabopatopHas pabota No 4. «M3yyeHMe CTPOEHWS MOMOBbIX KNETOK Ha
FOTOBbIX MUKPOMpenaparax».

Tema 6. HacsieicTBEHHOCTh M U3MEHYNBOCTH OPraHU3MOB.

[MpeaMeT 1 3ajaun reHeTUKN. VIcTopua pa3BuTmUa reHeTUKN. Ponb LuTonornm
M 3MOPMONOrMN B CTAHOBNEHUN TEHETUKW. BKnag pocCUMACKUX U 3apyBeXXHbIX
YUYEHbIX B pasBUTME TeHeTUKW. MeTodbl TreHeTuKn (rMbpugonornyeckui,
LUMTOreHeTUYECKNIA, MONEKYNAPHO-TeHeTUYeCKNiA). OCHOBHbIE reHeTUYecKme
MOHATUA. "eHeTUYeCKas CMMBO/INKA, UCMOJb3yeMast B CXeMax CKPELLBaHWIA.

3aKOHOMEPHOCTM Hac/ef0BaHUA MPU3HAKOB, YCTaHOB/EeHHbIe . MeHaenem.,
MoHornépuaHoe ckpewmsaHue. 3akoH efuMHO-06pasvs  rvbpuaos NepBoro
MoKoneHus. MNpasuno JOMUHMPOBAHUA. 3aKOH pacLLernieHns Npu3Hakos. MnnoTesa
4MCTOTbI raMeT. MosIHOe 1 HEMOIHOE AOMUHUPOBAHME.,

AvrnbpngHoe  ckpelMBaHMe.  3aKOH  HE3aBMCUMOrO  Hac/leoBaHus
NpU3HaKoB.  LIMTOreHeTMyeckne  OCHOBbl  AWUTMOPUAHOTO  CKpeLLMBaHUA.
AHanmsmpytoLee ckpelmBaHue. icnonb3oBaHye aHaIM3NPYHOLLErO CKpeLLBaHWS
019 OMpefesieHns reHoTuna ocoow.

CuenneHHoe HacnefoBaHWe Npr3HakoB. Pabota T. MopraHa no cuenieHHoMy
Hacnef0BaHWIO reHoB. HapyLueHve CcLenieHns reHoB B pe3y/ibTate KPOCCUHIoBepa.

XpoMOCOMHasi Teopua HacNeACTBEHHOCTU. [TeHeTMYeCKmne KapThl.



['eHeTMKa nona. XpomMocoMHoe orpegeneHne nosa. AyTocoOMbl U MOJOBbIE
XpoOmMOCOMbl. ['OMoramMeTHble W TreTeporaMeTHble opraHusmbl. HacnefosaHue
NPW3HaKOB, CLEN/IEHHbLIX C NOJIOM.

3mMeHUMBOCTb. Bnabl N3MEHUYMBOCTW: HEeHacNeACTBEHHAsA U HacNeACTBEHHas.
Ponb  cpefbl B HEHACNeACTBEHHOW  M3MEHYMBOCTW.  XapaKTepucTuka
MOAN(UKALMOHHON M3MEHUMBOCTU. BapraynoHHbIA pag 1 BapruauyoHHas KpuBasi.
Hopma peakuun npusHaka. KonmyecTBeHHblE WU KayeCTBEHHbIe MPU3HAKN N NX
HopmMa peakuuun. CBocTBa MOANMPUKALIMOHHON N3MEHUYMBOCTMN.

HacneactBeHHasA, WMAM reHOTUNUYeCKast, M3MeHUMBOCTb. KombuHaTuBHas
M3MEHYMBOCTb. Meio3 ”M MNOoMoBOIM MPOLECC — OCHOBA KOMOWHATMBHOW
N3MEHYMBOCTUN. MyTaUMOHHAas U3MEHUMBOCTbL. Knaccugukaums MyTauuii: FeHHble,
XPOMOCOMHbIE, FeHOMHbIe. YacToTa U NpUYMHbI MyTauuin. MyTareHHble hakTopbl.
3aKOH roMo/IorMYecKmnx psaoB B HacneACTBEHHOM n3meHunBoctn H. . Basunosa.

BHeagepHaa HacneACTBEHHOCTbL M U3MEHUYNBOCTD.

eHeTMKa uYenoBeka. KapmoTtun u4enoBeka. OCHOBHble METOAbl TeHETUKMN
YenoBeKa: reHeanornyecknii, 6IM3HELIOBbIN, LIMTOrEHETUYECKNIA, BUOXUMUYECKNIA,
MOJIEKYNAPHO-FEHETUYECKMUIA. CoBpeMeHHoe onpefeneHve reHoTmna:
NMO/THOreHOMHOe CEKBEHMPOBaHWe, TeHOTUNUPOBaHME, B TOM YMC/Me C NOMOLLIO
MLP-aHanm3a. HacneacTBeHHble 3ab0MeBaHUS  YeNOBeKa: TEeHHble 00Me3HU,
60Nne3Hn C HacneACTBEHHOM NPeapacnonOXXeHHOCTbI, XPOMOCOMHbIE GONE3HM,
Comatnyeckme U reHepatuBHble MyTauuun. CTBOMOBble KNeTKW. [1puHUMUNGI
3[10pOBOro 06pasa XW3HWU, ANarHOCTUKK, NMPOMUNAKTUKA U NIeYEHNUA TeHETUYECKUX
6onesHein. MeanKO-TeHETUYECKOE KOHCY/IbTUPOBaHME. 3HaYeHne MeAMLUHCKOM
reHeTMKM B NPeAoTBPALLEHNIN 1 NEYEHNN TEHETUYECKMX 3a60/1eBaHNIA YeNOBEKa.

JdeMoHcTpanum:

MopTpetobl: I'. MeHpens, T. MopraH, I'. ge ®pus, C. C. YeTteepukos, H. B.
TumoeeB-Pecosckuid, H. V. BaBnnos.

Tabnmupl 1 cxembl: «KMOHOrM6PULHOE CKPeLLMBAHWE U ero LMTOreHeTUYecKas
OCHOBa», «3aKOH pacLLeneHns 1 ero LMToreHeTnyeckasa 0CHOBa», «3aKOH YNCTOThI
rameT», « ANrnbpraHoe ckpeLmBaHme», «LInTonornyeckmne 0CHOBbI ANTMOPUAHOTO
CKpeLmBaHus», «Melo3», «B3aumoaencTBme annenbHbIX reHoB», «I eHeTUu4ecKmne
KapTbl PacTEHWU, XXMBOTHbIX U 4YenoBeka», «I eHeTMKa nona», «3aKOHOMEPHOCTU
HacnefoBaHMs, CLEMEHHOro ¢ nonom», «KapnoTunbl YenoBeKa WM XXMUBOTHbIX»,
«Buapl nsmeHumsocTn», «MogmmnkKaunoHHas W3MeH4YMBOCTb», «HacnegosaHue
pe3yc-hakTopa», «"eHeTnKa rpynn Kposu», «MyTauMOHHAA U3MEHUYMBOCTbY.

O6opyanosaHue: Mogenu-annavkaumm «MOHOrMOpUAHOE CKpeLBaHme»,
«HenonHoe [OMWHMpOBaHWE», «UrMOpUAHOE CKpelmBaHue», «llepekpéct
XPOMOCOM>», MMKPOCKONM 1 MUKponpenapaT «[po3oguna» (Hopma, MyTaumm opmbl
KPbI/IbEB 1 OKPACcKK Tena), repbapuit «IFopox NOCEBHOM.



JlabopaTopHble U NpaKTH4YecKHe PadoOThI:

JTabopatopHast pabota Ne 5. «M/3yyeHne pe3ynbTaTtoB MOHOrMOPUAHOIO U
ANTUBPUAHOTO CKpeLLmMBaHNA y Ap030(u/ibl Ha TOTOBbIX MUKpPOMpenapaTax».

NabopatopHas paboTa Ne 6. «/3yyeHre MOANHUKALMOHHON N3MEHUNBOCTH,
MOCTPOEHNE BapUaLMOHHOI0 psja 1 BapraluMoHHOW KPUBOI».

NabopatopHas pa6ota Ne 7. «AHann3 MyTauuii y Apo30¢nnbl Ha FOTOBbIX
MUKpoMpenapaTax».

MpakTnyeckas pabota Ne 2. «CocTaBneHWe W aHaM3 POAOCIOBHBIX
Ye/loBeKa».

Tema 7. Cenieknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W npoecc. 3apoXXAeHue cenekunmm n gomecTukKauus.
YueHune H. . BaBuiosa 0 LeHTpax NPONCX0XKAEHNA 1 MHOT006pasnsa KynbTyPHbIX
pacTeHuin. LIeHTpbl MPOUCX0XAEHUS AOMALLHMX XMUBOTHbIX. COpT, Nopoa, LWTaMM.

CoBpemeHHble MeToAbl cenekumn. MaccoBblil 1 UHANBUAYabHbIN 0T6OPLI B
CeNeKUMN pacTEHNA M KMBOTHbIX. OLeHKa 3KCTepbepa. BbAn3kopofCcTBEHHOE
CKpewmBaHme — WHOPUAUHI. Yuctas uHWUA. CKpelmBaHWe YUCTbIX JIUHUNA.
"eTepo3nc, nn rmbpuaHas cuna. HepoaCcTBEHHOE CKpelmBaHUe — ayTOpUAMHT.
OTtpanéHHas rmbpuamnsaumnsa n eé ycrnexu. VICKyCCTBEHHbI MyTareHes 1 nosiyyeHune
MoONNNNOMAOB. JOCTUXEHMS CeNeKUMN PaCTEHNIA, XXMBOTHbLIX U MUKPOOPraH13MOB.

buotexHonorna kKak oTpacnb MNPOW3BOACTBA. [e€HHaA WHXeHepus. 3Tanbl
co3faHna pekoM6uHaHTHOM [HK u TpaHCreHHbIX opraHu3moB. KneTouHas
NHXeHepus. KneTouHble KynbTypbl. MUKPOKIOHa/IbHOE Pa3MHOXEHWE PacTEHWIA.
KNnoHnpoBaHMe BbICOKOMPOAYKTUBHBLIX — CEMIbCKOXO3ANCTBEHHbIX  OPraHn3MoB.

Jkonornyeckme M aTnmdyeckne  npobnembl. MO —  reHeTMYecKu
MOAU(ULMPOBAHHbIE OPraHN3Mbl.
JeMoHcTpaymun:

MopTpetbl: H. V. Basunos, . B. MuuypuH, I'. . KapneyeHko, M. ®.
liBaHOB.

Tabnmubl M cxembl: Kapta «LleHTpbl MPOMCXOXAEHWA W MHOroobpasms
KY/NIbTYPHbIX pacTeHui», «Iopoabl AOMALIHUX XUBOTHbIX», «CopTa Ky/bTYpPHbIX
pacTeHUi», «OTaanéHHaa rnopuamnsaumnsa», «PaboTtbl akagemmnka M. @. iBaHOBa»,
«Monunnongus», «O6beKTbl OUOTEXHONMOMMMY», «KNETOYHbIE KYNbTYpbl WU
K/IOHMPOBaHUe», «KOHCTPyMpoBaHue 1 NepeHoC reHoB, XPOMOCOM.

O6opyfoBaHVe: MyNsHKM NIOL0B Y KOPHEMNOAOB AUKUX POPM U KY/bTYPHbIX
COPTOB pacTeHun, repbapunin «CenbCKOXO3ANCTBEHHbIE PACTEHUSA».

JlaGopaTopHble M MpaKkTHYecKUue padoThI:

Akekypeus «OCHOBHblE MeTOAbl W JOCTUDKEHWUA CeNeKUMM PacTeHUn U
YMBOTHbIX (Ha Ce/IEKLMOHHY0 CTaHLMI0, NEMEHHYHO (hepmy,



COPTOMCMbITATENbHBIA  YYacTOK, B  TEM/NYHOE XO3iCTBO, N1abopaToputo
arpoyHVBEPCUTETA UMW HAYYHOTO LEEHTPa)».

11 KVIACC

Tema 1. IBOJIONMOHHAS OMOJIOTHSI.

MpeanocbiNKM  BO3HWKHOBEHWSA 3BO/MOLMOHHON TEOpUW. 3BOJIKOLMOHHAA
Teopust U eé MecTo B 6ronorun. BrmsHne 3BONIOLMOHHON TEOPMU Ha pasBUTME
ovonornm n opyrux Hayk.

CeupgeTenbctea 3Bonounn. ManeoHTONOrNMYecKme: MocnefoBaTe/IbHOCTb
MOSBMEHNS BWAOB B MaNeOHTONIONMYECKOW NIETOMUCK, MNepexofHble (OpPMbI.
Buoreorpaduyeckme: CX0ACTBO U pasnimyme ayH 1 iop MaTeprKOB U OCTPOBOB.

AMOpPMONIOrMyecKme: CXO0ACTBA WM pasnuMs 3MOPUMOHOB pasHbIX BWUAOB
MO3BOHOYHbIX. CpaBHUTENbHO-aHATOMUYECKME: TOMOJIOTMYHbIE, aHaNOrNYHbIe,
PYAVMEHTapHble OpraHbl, araBu3Mbl. MOoNEKyNnapHO-6MOXMMUYECKME: CXOLCTBO
MeXaHW3MOB HacneiCTBEHHOCTM W OCHOBHbIX MeTabonMyecKnx nyTel Yy BCeEX
OpraHu13mos.

JBOMOUNOHHAA Teopua Y. [JapsuHa. [1peAnoCbiNnKA  BO3HUKHOBEHUS
[apBUHM3MA. [BVXYyLUME CWMbl 3BONOUUM BUAOB NO [apeuHy (M36bITOYHOE
pa3sMHOXEHMEe MpPWY OrpaHNYeHHOCTN PECYpPCOB, HeonpegenéHHas M3MeHUYMBOCTb,
6opbba 3a CyLLECTBOBaHWE, ECTECTBEHHbIN 0TOOP).

CuHTeTnyeckas Teopus agontoumm (CT3I) 1 eé OCHOBHbIE MOMOXEHWS.

Mwukpoasontouus. Monynaumsa Kak eauH1La BULA U 3BOJTHOLUN.

ABvxywme cunbl (hakTopbl) 3BOMOUMM BUAOB B Npupode. MyTaLMOHHbIA
npouecc M KOMOMHATUBHAA WM3MEHYMBOCTb. MOMyNsAUMOHHBIE BOSHbLI U Apeid
reHos. Msonaumsa n mmurpayms.

ECTeCTBeHHbIA OTOOP — HanpaBnsAlOWNMA  pakTop 3sonounn. DopMbl
eCTeCTBEHHOro 0T60pa.

[Mprcrnoco6eHHOCTb OpPraHU3MOB Kak pesynibTaT 3Bonouun. [prmMepsl
MpUCrnoco6ieHniA y opraHn3mMoB. ApoMopo3bl U NAMOo-aganTauum.

Bug wn  Bupgoo6bpasosaHve. Kputepun Bupa.  OCHOBHble  (hOpMbl
B1L,000pa3oBaHusA: reorpauyeckoe, 3K0I0rMYeCcKoe.

Makpoasonouus. Popmbl  3BOMOUMM:  (DUNETUYECKAsA, [AMBEPreHTHas,
KOHBepreHTHas, napasnensHas. HeobpaTumMocTb 3BOJTHOLMN.

[MpouncxoxaeHe OT HecneuuanM3npoBaHHbIX NpPeakos. Mporpeccupyroas
cneunanusauma. AfgantuBHasa pagmaums.

JdeMoHcTpanum:

MopTpeTol: K. JIuHHen, XK. b. Jlamapk, Y. JapsuH, B. O. Kosanesckuid, K. M.
Bap, 3. Nekkenb, ®. Mionnep, A. H. CesepLoB.



Tabnmupl 1 cxembl: «Pa3BuUTHE OpraHUYecKoro Mmpa Ha 3emse», «3apoablLu
MO3BOHOUHbLIX  XXMBOTHbIX»,  «ApPXEoNTepuKe»,  «Popmbl  60pbbbl  3a
CyLLLEeCTBOBaHME», «ECTECTBEHHbIA 0TO60P», «MHOroobpasne COPTOB PACTEHMIA,
«MHoroo6pasue nopoa, YXNBOTHbIX», «[Monynaumm», «MyTaunoHHas
N3MEHYMBOCTL», «APOMOPKO3bl», «Manoagantaymm», «O6Laa AereHepauns»,
«[IBMXKyLlMe cunbl 3BOMOUMKN», «KapTa-cxema MapLlpyta nyTeLwlecTsma Y.
[apBnHa», «bopbba 3a CcyllecTBOBaHME», «[1pncnocob6aeHHOCTb OpPraHN3MOB»,
«[l"eorpagmyeckoe BMA006pa30BaHME», «OKOTOMMYECKOe BUA006pa30BaHmE.

O6opyfoBaHMe: KOMNEKUMA HACEKOMbIX C pas/IMYHbIMK TUNammM OKPacKw,
Habop Ni040B W CeMSH, Konnekumsi «Ipumepbl 3alMTHLIX MPUCNOCO6IEHNIA Y
XXMBOTHbIX», Mofe/fb «OCHOBHble HanpaB/ieHWsl 3BOJMIOLMMU», 00BbEMHAA MOZeNb
«CTpOEeHMe roI0BHOMO MO3ra NO3BOHOYHbIX».

Buoreorpaduueckas Kapta Mmupa, Komnekuus «®PopMbl  COXPaHHOCTU
MCKOMAEMbIX >KUBOTHbIX W pPaCTEHWU», MoAenb annavkauus «llepekpéct
XPOMOCOM», BlaXKHble npenapaTbl «PasBuTe HACEKOMOTr0», «Pa3BuTie NArYLLKW»,
MUKpornpenapart «po3otuna» (Hopma, MyTauumn (hopmbl KPbIIbEB U OKPaCKM TeNa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

NNabopatopHast pabota Ne 1. «CpaBHeHWe BMAOB MO MOPJOIOrMYecKoMy
KpUTEPUIO».

JNabopatopHas pabota Ne 2. «OnncaHme NpMcnocob/1IeHHOCTM OpraHm3ma 1 eé
OTHOCUTE/IbHOrO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmuie.

[loHayyHble nNpeacTaBieHVs O 3apOXKAEHUWM >KMU3HW. HayuyHble runoTesbl
BO3HMKHOBEHUA >KM3HM Ha 3emne: abuoreHes v naHcnepmus. XuMuyeckas
3BOMOLMA. ABMOreHHbIN CUHTE3 OpraHNYeckuxX BeLLECTB U3 HeopraHWYecKuX.
JKCNepUMeHTa/IbHOE MOATBEPXKAEHME XMMMNYECKOW 3BONIOLMW. HavasibHble aTansbl
6rnonornyeckon asonounn. Mmnortesa PHK-mupa. dopmmnpoBaHne membpaHHbIX
CTPYKTYP W BO3HWKHOBEHWE MPOTOKNETKW. [lepBble K/IETKM W KX 3BOMIOLUS.
®dopMUpoBaHMe OCHOBHbIX FPYMM XMBbIX OPraH3MOB.

Pa3BMTHE XXM3HM Ha 3emsie Mo 3apam U nepuogam. KaTtapxein. Apxeinckas u
npoTepo3oickas 3pbl. [laneo3oickad 3pa W e€ nepuofbl: KeMOPUCKUN,
OPAOBUKCKWIA, CUNYPUNCKNIA, [EBOHCKWIA, KAMEHHOYTO/IbHbIA, MEPMCKUN.

Me3030icKas apa 1 e€ neprofbl: TPUACOBBIN, OPCKUIA, MENOBOIA.

KaiHo3oiickast 3pa W eé nepuoabl:  ManeoreHoBblid, HEOreHOBbIN,
aHTPOMOreHOBBIiA.

XapaKTepucTnka KaMmMaTta v reonornyeckux npoueccoB. OCHOBHblE 3Tanbl
3BOMIOUMN PaCTUTENIbHOTO M XXMBOTHOrO Mupa. ApOMOpdO3bl Yy pacTeHWUn u
XXMBOTHbIX. [0sIBNEHNE, pacuBeT U BbIMUPaHWe rpynn XXMBbIX OpraHnu3MoB.



Cuctema OpraHM4Yeckoro Mupa Kak OTpaxeHue 3sontounn. OCHOBHble
cUcTeMaTnyecKue rpynnbl OpraHN3MoB.

JBoONOUMA YenoBeka. AHTPOMOSONMS Kak Hayka. Pa3BuTne npeacTaB/ieHNn O
NMPOUCXOXAeHUN uYenoBeka. MeTtofdbl M3y4veHWs aHTpororeHesa. Cxopactea W
pasfinyna YesnoBeKa v XMBOTHbIX. CUCTeMATUYECKOE MOJIOXEeHWE Ye/loBeKa.

ABvxyLme cunbl (hakTopbl) aHTponoreHesa. HacneacTBeHHas M3MEHUNBOCTb
M eCTeCTBEHHbIN 0TO60p. O6LLECTBEHHbIA 00pa3 >XWU3HW, W3rOTOB/IEHWE OPYANiA
TPYyAa, MbILUNEHNE, peyb.

OCHOBHble CTagunn 1 BETBM 3BOJOLMM YeNoBeKa: aBCTpaionmTeku, Yenosek
yMenbliA, YenoBek npamMoxoasiwnia, YenoBek HeaHAepTanbCKuii, YenoBek
pasyMHbIin. Haxof4kM WMCKonaemblX OCTAaTKOB, BPEMS CYLLECTBOBaHWSA, 06/1acTb
pacnpocTpaHeHus, 06LEM ro/IOBHOr0 MO3ra, 06pas >XXu3Hu, Opyaus.

Uenoseyeckne pacbl. OCHOBHble  6OfiblUME  pacbl:  eBponeougHas
(eBpasuiickasl),  Herpo-aBcTpasiongHas  (3KBaTopuasibHas),  MOHrofiongHas
(asnaTcko-amepukaHckas).  YepTbl  NPUCNOCOGMEHHOCTM  NpefACTaBUTENEA
4e/IoBEYECKMX pac K YCNOoBMSAM CyLLEeCTBOBaHWA. EAMHCTBO 4enioBeYecKuX pac.
KpuTurKa pacusma.

JdeMoHcTpanum:

MopTpeTbl: @. Pegun, J1. Mactep, A. . OnapuH, C. Mwunnep, I'. FOpn, Y.
LapBuH.

Tabnmupl U cxembl: «Bo3HWKHOBEHMEe CONHEYHOWN CUCTEMbI», «Pa3BuTue
OpraHM4yeckoro Mupa», «PacTuTenbHasa  KneTka», «KMBOTHasa  KneTKa»,
«[lMpokaproTnyeckas KneTtka», «COBpPeMEHHas CuUCTemMa OpraHW4Yeckoro Mupa»,
«CpaBHeH/e aHaTOMUYECKMX YepT CTPOEHUS YenoBeKa U 4esioBeKOOOPa3HbIX
06e3bsiH», «OCHOBHble  MecTa  Ma/leOHTO/IONMYECKNX  HAaxO4OK  MNpeaKoB
COBPEMEHHOI0 YenoBeka», «[lpeBHeillne noan», «peBHue nogn», «Mepsble
COBpPEMEHHbIEe Noan», «YenoBeyecKme pacbi».

O6opynosaHve:  Mynskm  «llpoucxoxaeHve — 4venoseka»  (6rOCThI
aBCTPa/IONNTEKA, MUTEKAHTPOMNa, HeaHAepTasbLa, KPOMaHbOHUA), CNenKu Wan
N300pPaKEHNSI KAMEHHbIX OPYAUIA MepBOOLITHOrO 4YenoBeka (KaMHW-YOMmnepsbl,
pybuna, ckpebna), reoxpoHonornyeckaa Tabnmua, Komnekums  «Popmbl
COXPaHHOCTU UCKOMaeMbIX XXMBOTHbIX U PACTEHMNIA.

JlaGopaTropHble M MpaKkTHYecKUue padoThbI:

MpakTunyeckas pabota Ne 1. «M3yyeHre MCKOMaeMbIX OCTATKOB PacTeHMl U
YXMBOTHBIX B KOIEKLMAX.

JKCKypcus «3BONOLMA OPraHNYeckoro mmpa Ha 3emse» (B eCTeCTBEHHO-
Hay4YHbI UM KpaeBeaveCcKuin Mmy3ei).

Tema 3. Opranu3Msbl 4 OKpYysKawlas cpeaa.



JKOMOrnA Kak Hayka. 3agauv 1 pasfenbl a3konornn. Metofbl 3KOM0rMYecKmx
“ccnefoBaHuin. JKOMOTMYECKOe M1POBO33PEHME COBPEMEHHOIO YeloBEKa.

Cpefbl 06MTaHNA OpraHM3MOB: BOAHAsA, Ha3eMHO-BO34YyLUHas, MOYBEHHaS,
BHYTPMOPraHM3MeHHas.

Jkonornyeckme MakTtopbl. Knaccumkauma 3KOMOTMYeCKMX (hakTopoB:
abnoTnyeckne, OMOTMYECKME W aHTPOMOreHHble. [leNCTBME 3KOJIOMMYECKMX
(hakTOpPOB Ha OpraHun3mbl.

ABNOTMYeCKMe (haKTopbl: CBET, TeMnepaTypa, BNaXXHOCTb. POTONEPUON3M.
MpucnocobneHns  opraHMsMoB K AEWCTBUIO  abMOTUYECKMX  (DaKTOPOB.
Buonornyeckune putmeil.

BroTuyeckmne haktopbl. Buabl GUOTUYECKMX B3aMMOLENCTBUIA: KOHKYPEHLMS,
XWULLHNYECTBO, CMMOMO3 M ero gopmbl. lMapasntuam, Koomnepaums, MyTyannsm,
KOMMeHCa/im3M (KBapTUPaAHCTBO, HaxnebHMYeCcTBO). AMEHCa/IM3M, HEeUTpan3M.
3HayeHMe OMOTUYECKMX B3aMMOMENCTBUIA [ANS CyLLEeCTBOBaHMS OpraHWM3MOB B
MPUPOLHbLIX COOBLLECTBAX.

JKOMornyeckne Xapaktepuctuky nonynauyun. OCHOBHble MOKasaTenu
MNONYNAUUN:  YUCNIEHHOCTb, MJIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpauus. AuHaMmmka YACIeHHOCTU MONYNAUUA 1 eé perynsaums.

JdeMoHcTpanum:

MopTtpeTbl: A. F'ymbonbaT, K. ®. Pynbe, 3. 'ekkensb.

Tabnuubl 1 cxembl: KapTta «lpupogHble 30HbI 3emnun», «Cpedbl 06UTaHUA
OpraHuamoB», «®doTtoneproausm», «llonynauum», «3aKOHOMEPHOCTUM pocTa
YMCIEHHOCTU NONYNAUMM UHPY30pUN-TYhenbKun», «nLLeBbIe Lenu».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

NabopatopHasi paboTa Ne 3. «Mopgonornyeckme 0Co6eHHOCTU pacTeHui K3
pasHbIX MECT 0BUTaHUA».

JNabopatopHas paboTa Ne 4. «BnusHMe cBeTa Ha pPOCT M pasBUTUE YepPeHKOB
Koneyca.

MpakTnyeckas pabota Ne 2. «[oAgCUET NNOTHOCTM NONYNSALMIA Pa3HbIX BUAOB
pacTeHUi».

Tema 4. CooOurecTBa M IKOJOTHYE€CKHE CUCTEMBI.

Coo0bLecTBo opraHuM3MoB — 6uoueHo3. CTpyKTypbl 6uOLEHO3a: BuAOBas,
MPOCTpaHCTBeHHasA, Tpogmyeckad (nuwiesasd). Bugbl-goMuHaHTbl. CBA3M B
ouoLeHo3e.

JKONIOrnYeckme CuUcTembl (3KocucTembl). TTOHATME 06 3KOCUCTEME U
buoreoueHo3e. DYHKLMOHA/IbHbIE KOMMOHEHTbI 3KOCUCTEMbI: MPOAYLEHTHI,
KOHCYMeHThbI, peayLeHTbl. KpyroBopoT BeLLecTB U NMOTOK 3HEPrun B 3KOCUCTEME.
Tpogmyeckue (NULLEBBLIE) YPOBHU 3KOCUCTEMbI. [nLLeBble Lenu 1 ceTu. OCHOBHbIe
rnokasatennm 3KOCUCTEMbIl: 6GuomMacca, MPOAYKUMA. IDKOMOrmyeckue nupamuibi:



NPOAYKUMKM, YUCNEHHOCTU, 6uomaccbl. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTS,
camoperynauus, passutue. Cykueccus.

MpypoAHbIE 3KOCUCTEMbI. DKOCMCTEMbI 03EP N PeK. IKOCUCTEMA XBOMHOIO
W LIMPOKONMCTBEHHOT O feca.

AHTPOMOreHHbIE  3KOCUCTEMbI.  Arpo3KOCUCTEMbl.  YPOO3IKOCUCTEMBI.
Bronornyeckoe n xXo3aMCTBEHHOE 3HAYEHNE arpo3KOCMCTEM N YPBOIKOCUCTEM,

BropasHoobpasve Kak (hakTop YCTOMYMBOCTU 3KocucTeM. CoxpaHeHue
6K1oNOrMyYecKoro pasHoobpasms Ha 3eme.

YueHne B. . BepHaackoro o 6uoctepe. MpaHuUUbl, COCTaB M CTPYKTypa
ounocepbl. XKMBoe BelLecTBO M ero yHkumn. OcobeHHOCTN 6uocdepbl Kak
rnobanbHON 3KOCUCTEMbI. [MHaMMYeCcKoe paBHOBECMe W obpaTHas CBS3b B
brocdepe.

KpyroBopoTbl BELLECTB 1 BMOreoXMMUYeCcKne LMKIbl 3/1eMEHTOB (Yriepoaa,
a3oTa). 30Ha/IbHOCTb Brocdepbl. OCHOBHbIE GUOMBI CYLLN.

UenoseyecTBO B 6buoctepe 3eMnn. AHTPOMOreHHbIE U3MEHEHNSA B Buocgepe.
["NI06asibHbIE 3KOIOrMYecKme NPobemMbl.

CocylecTBoBaHMe Npupoabl 1 YenoBedecTsa. CoxpaHeHne 61uopa3HO06pasns
KaKk OCHOBa YCTOMYMBOCTM Guoctepbl. OCHOBA pauMOHa/IbHOTO YrpaB/ieHUs
MPUPOLHBLIMX pecypcaMu U KX UCNOb3oBaHWe. JOCTUXKEHUS BMONOrnKU N OXpaHa
NpUpoABbI.

JdeMoHcTpanum:

MopTpeTobl: A. . TeHcnn, B. H. Cykaués, B. V. BepHaackuia.

Tabnmupl 1 cxembl: «MuileBble Lenu», «bUOLEHO3: COCTaB U CTPYKTYpa»,
«[MpupopHble coobuiecTBa», «Llenn nuTaHMA», «DKONOrnM4yeckas nupammuaa»,
«brocdepa 1 yenoBek», «IKOCUCTEMA LLUMPOKONMCTBEHHOIO fleca», «KOCUCTEMA
XBOMHOrO  neca», «buoueHo3 BOfOEMa», «ArpoueHos»,  «lpumepHble
aHTPOMOreHHble BO3/1ENCTBUA Ha NPUPOAY», «BaXKHENLLIME NCTOYHNKN 3ar pA3HEHUS
BO3[yXa W IPyHTOBbIX BOA», «[loyBa — BaXKHeiLLas COCTaBsloLas 6uochepbl»,
«®dakTopbl  Aerpagaumm  nouB»,  «[MapHMKOBbIA  3ddekT»,  «DaKTOpBbI
PAIMOAKTUBHOIO 3arpsasHeHns Guocepbl», «O6Las CTPyKTypa 6uochepbl»,
«PacnpocTpaHeHne >XuU3HW B 6uoctepe», «O30HOBLIM 3KpaH 6GuochepbI»,
«KpyroBopoT yrnepoga B 6uocthepe», «KpyroBopoT a3oTa B Npupojae».

O6opyaoBaHve: Moaenb-annaMKauns «TunnMyHble OUOLIEHO3bI», Fepbapuii
«PacTuTenbHble CO06LLLECTBa», KONMEKUMM «BroLeHO3», «Bpeantenn BaxKHeMLWLNX
Ce/Ib,CKOXO03ANCTBEHHbIX KYNbTYP», repbapun 1 KONMeKUMMU PaCTEHNI N XXUBOTHbIX,
NpuHagnexatime K pasHbiM 3K0/I0rMYeCcKMM rpynnam o4HOro Bunga, KpacHas kHura
Poccuiickoin  ®defiepaumun, U300paKEHMS  OXpPaHseMblX BWAOB pacTeHuin w
YXUBOTHbIX.



NMNAHVPYEMbBIE PE3YJIbTATbl OCBOEHWA TPOIrPAMMBI  T10
bnonormm HA BA3OBOM YPOBHE CPEAHEIO  OBLWIENO
OBPA3OBAHNWA

CornacHo ®I'OC COO, ycrtaHaBnMBatOTCA TpeboBaHWUA K pesynbTaTam
OCBOEHMsi  obydyalowummucs nporpamm  CpefHero  obwero  obpas3oBaHUA:
NMYHOCTHbLIM, MeTanpeAaMeTHbIM U NPeAMETHbIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B CTpyKType /IMYHOCTHbIX pPe3y/nbTaToB OCBOEHUS npegmMeTa «buonorms»
BblZle/IeHbl CMeAyHoLLMe COCTaB/IAOLLME: 0CO3HaHMe 06yYatoLLMMUCA POCCUINCKOM
rpaXkaaHCKoM MAEHTUYHOCTU — FOTOBHOCTU K CAaMOpPa3BUTUIO, CAMOCTOATENIbHOCTH
W CamMOOMPeAeNieHnto,  HaiuyMe  MOTMBaUMM K 0By4deHMto  Gronoruu,
LieneHanpaBneHHoe pas3BUTME BHYTPEHHUX YOEXAEHWA NNYHOCTM Ha OCHOBE
K/HOYEBbIX LIEHHOCTEA M UCTOPMYECKUX TpaduuMin pa3BUTUS BUMONOrNYECKOro
3HaHWSA, TOTOBHOCTb M CMNOCOBHOCTL 0OY4YaloWMXCH PYKOBOACTBOBATLCA B CBOEM
LeATeNbHOCTM  LIEHHOCTHO-CMbIC/IOBbIMM  YCTAHOBKaMK, MPUCYLLUMMU  CUCTEME
OM0/IOrMYecKoro  06pas3oBaHNsA, Ha/MuMe  3KO/IOrMYEecKoro  MpaBOCO3HaHWA,
CMOCOBGHOCTN CTaBUTb LIEIN U CTPOUTL KU3HEHHBIE M/1aHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA npeameta «byuonorvusa» JOCTUTAKOTCA B
eMHCTBE Y4yebHON W BOCNUTATENIbHON [EeATeNbHOCTU B COOTBETCTBUMM C
TPaAVNLNOHHBIMU POCCUACKMMUN COLMOKY/IbTYPHBIMU, NCTOPUYECKMMM U JYXOBHO-
HPaBCTBEHHbLIMW LEHHOCTAMU, NPUHATLIMK B 00LLECTBE NpasuiaMu U Hopmamu
MOBeJEHUs W CMoCOOCTBYHOT MpoLeccam CamMOrno3HaHUs, CaMOBOCMUTAHUA W
CaMopasBUTKS, PasBUTUSA  BHYTPEHHEM MO3WLMK  JIMYHOCTKU, MATPMOTU3MA,
YBKEHUA K 3aKOHY M MpPaBOMOPALKY, YenoBeKy TpyAa U cTtapluiemy MoKOIeHWHo,
B3aMMHOI0 YBaXKEHWs, OEpPeXKHOro OTHOLWIEeHUA K KY/IbTYPHOMY Hacneauio Wt
TpagnumMaM MHOTOHaLMOHAaNIbHOTo Hapofa Poccuiickoin depepauun, npupoge u
OKpY>KatoLLen cpefe.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHUS Yy4yebHOro npegmeta «buonorus»
L0/MKHbI OTPaXKaTb TOTOBHOCTb M CMOCOBHOCTL 06YUYatoLLMXCA PYKOBOLCTBOBATLCS
ChOpMMPOBAHHOW BHYTPEHHe MNO3uULUMEeN NNYHOCTU, CUCTEMOW LIEHHOCTHbIX
OpWeHTauMii,  MO3UTUMBHbLIX  BHYTPEHHUX  YOEXAEeHWI,  COOTBETCTBYHOLUMNX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOr0o 06LLecTBa, paclUMpeHre >XXU3HEHHOrO
oMbITa U OnbiTa 4eATeNIbHOCTU B MPOLECCe peann3aumMnm OCHOBHbLIX Hampas/ieHUi
BOCMNUTATE/IbHOW AeATeNbHOCTU, B TOM YMC/IE B YaCTU:

1) rpakaaHCKOT0 BOCIIUTAHMS:

ChOpMMPOBAHHOCTb MPaXKAAHCKOW NO3nLMK 00y4atoLLEroCH Kak akTUBHOMO U

OTBETCTBEHHOIO Y/IEHA POCCMINCKOro 00LLeCTBa;



0CO3HaHWe CBOUX KOHCTUTYLMOHHBIX NPaB 1 0653aHHOCTEeN, YBaXKeHVe 3aK0Ha
1 NPaBOMNOPALKE;

FOTOBHOCTb K COBMECTHOW TBOPYECKOMN AeATeIbHOCTU NPU CO34aHNUMN YYEOHbIX
MPOEKTOB, PELIEHNN YYeOHbIX W MNO3HaBaTeNbHbIX 3aday, BbIMNOHEHWM
BMONOrNYECKMX IKCNEPUMEHTOB;

CNOCOGHOCTb OnpefenATb COOGCTBEHHYHD MO3ULUMIO MO OTHOLLUEHUIO K
SBNEHNSM COBPEMEHHOM XM3HW U 0OBACHATD €é;

YMEHMNE YUUTbIBaTb B CBOMX [AENCTBMSX HEOOXOAMMOCTb KOHCTPYKTUBHOIMO
B3aVIMO/ECTBUA NIOAEN C PasHbIMU YOEXAEHWSMU, KYNbTYPHLIMU LEEHHOCTSMA 1
COLMaIbHBIM MOSIOXEHNEM,;

FOTOBHOCTb K COTPYAHWYECTBY B MNPOLLECCE COBMECTHOrO BbINONHEHUA
yUyeOHbIX, MO3HaBaTe/IbHbIX W  WCC/Ef0BaTe/IbCKUX 3afay, YBaXKUTENbHOro
OTHOLWIEHUS K MHEHWIO OMMOHEHTOB MpPW OO6CY)XXAEHMN CMOPHbLIX BOMPOCOB
OMO0/IOrMYECKOTO COLEPXKAHNS;

FOTOBHOCTb K 'YMaHWTApHOW 1 BOJIOHTEPCKOW AeATeNIbHOCTY;

2) NIaTpUOTHYECKOT0 BOCTIMTAHUSA:

CPOpPMMPOBAHHOCTbL POCCUNCKONM FPaXKAaHCKON MAEHTUYHOCTU, MaTPMOTU3MA,
yBa)XKEeHWs1 K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTU repes POAMHON, ropaocTu
3a CBOI Kpail, cBOKO PofmHy, CBOIN §3blK U KynbTypy, MPOLLMOE W HacTosLlee
MHOrOHaLMOHaIbHOr0 Hapoga Poccuu;

LLEHHOCTHOE OTHOLLEHWE K NPUPOAHOMY Hac/neAnto 1 NaMsATHUKaM NPUPOAb!,
LOCTVXKEHUAM Poccum B Hayke, UCKYCCTBe, CNOPTe, TEXHOMOIMsX, TPYAE;

CMOCOOGHOCTb OLEHMBATb BKMAfL POCCUICKMX YYEHbIX B CTaHOB/EHME U
pasBuTve OMONOrMM, MOHMMAHWUSA 3HaYeHWs OMOoNorMM B MO3HAHMU 3aKOHOB
MPUPOABbI, B XXM3HM Ye/loBEKA U COBPEMEHHOIO OOLLECTBa;

naeiHas yoeXAEHHOCTb, FOTOBHOCTb K CNY)XEHWO M 3almTe OTeyecTsa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

0CO3HaHMe [AYyXO0BHbIX LLEHHOCTEN POCCUCKOro Hapoaa;

ChOpPMMPOBaHHOCTb HPABCTBEHHOMO CO3HAHUSA, 3TUYECKOTO NOBEAEHUS;

CMOCOGHOCTL OLEHMBATL CUTYaUuio M MPUHMMATb OCO3HaHHbIE PELIEHUS,
OPVEHTUPYSACH HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe NIMYHOIOo BKMafa B MOCTPOEHME YCTONYMBOr0O OyaAyLIero;

OTBETCTBEHHOE OTHOLLUEHME K CBOUM POANTENAM, CO3AaHMI0 CEMbM Ha OCHOBE
OCO3HAHHOr0 MPUHATUA LEHHOCTENM CEMEMHON >KU3HW B COOTBETCTBMM C
TpaaMumusaMm Hapogos Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

3CTETMYECKOE OTHOLLEHWE K MMUPY, BK/IOYas 3CTETUKY ObiTa, Hay4yHOro W
TEXHMYECKOro TBOPYECTBa, CNOPTa, TPy/Aa, 06LLECTBEHHbLIX OTHOLLUEHWIA;



MOHMMaHWe 3MOLMOHa/IbHOIO BO3AENCTBUA XXMBOW NPUPOAbI 1 €€ LIEHHOCTH;

FOTOBHOCTb K CaMOBbIPaXEHWIO B pas3HblX BMAaxX WCKYCCTBa, CTPEMJIEHME
NPOSIBNATL KayecTBa TBOPUECKON IMUYHOCTY;

5) ¢usznuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
IMOIIMOHAJIBHOTO 6JIaFOHOJIy‘II/Iﬂ:

NMOHMMaHWe 1 peann3auns 300POBOro 1 6e3onacHOro obpasa Xun3Hu (340posoe
nuTaHwe, COBNOAEHNE TUTMEHNYECKX NPaBU U HOPM, COanaHCMPOBaHHbIN PEXNM
3aHATUA M OTAbIXa, pPerynspHas quanyeckas akTUBHOCTL), OGEPEeXHOro,
OTBETCTBEHHOIO M KOMMETEHTHOIO OTHOLLEHMSI K COOCTBEHHOMY (DU3NYECKOMY U
MCUXNYECKOMY 3[10POBbHO;

MOHMMaHWe LEHHOCTU npaBun  UHAMBUAYA/bHOIO W KONEKTUBHOIO
6e30MacHOro NoBeAeHUs B CUTyaUUaX, YIPOXatoLMX 340P0BbIO M XXWU3HW NOMEN;

0CO3HaHWe NOCNeACTBUA M HEMPUATUS BPeAHbIX NpuBbIYEK (YNoTpebneHns
aJIKorons, HapKOTUKOB, KYpPeHNs);

6) Tpy10BOI0 BOCIIMTAHMS

FOTOBHOCTb K TPYAY, OCO3HaHMe LIEHHOCTU MacTepCcTBa, TpyAontobue;

FOTOBHOCTb K aKTMBHOW [AeATENIbHOCTM TEXHONIOMMYECKON M CoumnabHOM
HanpaeNeHHOCTW, CMOCOBHOCTb MHULMMPOBATb, MIAaHUPOBATb U CaMOCTOATESIbHO
BbIMO/HATL TaKy0 LeATeNbHOCTb;

MHTepec K pas/inyHbiM cdepam NpodecCUOHabHON AeAaTeIbHOCTU, YMeHWe
COBepLUaTb OCO3HaHHbIM BbIGOP Oyaylled npodeccun ©  pean3oBbIBaThb
COOCTBEHHbIE XXM3HEHHbIE MJIaHbI;

FOTOBHOCTb M CMOCOOHOCTb K 06pa3oBaHWO M CaMO06pa3oBaHWIO Ha
MPOTSXKEHUW BCEW XM3HM;

7) 3KOJIOTN4€eCKOTr0 BOCIIUTAHMS

3KO/IOrMYECKM Lien1ecoobpasHoe OTHOLLEHWE K MPUPOAE KaK UCTOYHUKY XU3HN
Ha 3em/e, OCHOBe eé CyLLeCTBOBaHMS;

MOBbILIEHVE YPOBHA 3KOJIOTMYECKON KY/bTYpbl: MPUOOPETEHNE OrbiTa
MNNaHWPOBaHMS MOCTYMNMKOB W OUEHKM WX BO3MOXHbIX MOCMeACTBUA  ANs
OKpY>KatoLLen cpefbl;

0CO3HaHVe rnobasbHOr0 Xapakrepa 3KOIOTMYECKMX Npobnem u nyTed ux
peLleHus;

CMOCOBHOCTL UCMO/b30BATL NPUOBpPeTaeMble MPU U3yYeHUK BMOSOT UM 3HAHUA
W YMEHMS NpPU  peleHun  npobsiem, CBA3AHHbIX C  pauMOHaIbHbIM
NpupoLonosnb3oBaHMeM  (CO6MOAeHNe  NpaBWn  MOBedeHUs B MPUPOSE,
HanpaB/eHHbIX Ha COXpaHeHWe pPaBHOBECUS B 3KOCKCTeMax, OXpaHy BWLOB,
aKocucTeMm, brocgepbl);



aKTUBHOE HENPUATUE AeCTBNIA, NPUHOCALLNX BPES, OKPY>KatoLLein NpupoaHoit
cpefe, YMeHMe NPOrHo3nposatb He6MaronpuaTHbIE 3KONOrMYeCcKue NocnefcTBus
npeanpvHMMaeMbIX AeACTBUIA 1 NpeaoTBpawlaTh uX;

Ha/IM4ne PasBUTOro 3KOIOMMYECKOr0 MbILL/IEHMS], 3KOIOTMYECKON Ky/bTypbl,
onbITa [eATeNbHOCTY 3KO/IOrMYECKOM HanpaBNeHHOCTH, YMEHMS
PYKOBOACTBOBATLCA UMW B MO3HaBaTe/IbHON, KOMMYHUKATUBHON W COLMaNbHON
NpaKTKe, FOTOBHOCTU K Y4YacTUIO B NPaKTUYECKON AesTeNIlbHOCTN 3KO/I0rMYECKOiA
HanpaeNeHHOCTW;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

ChopMMPOBAHHOCTb  MUPOBO33PEHUS,, COOTBETCTBYHIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKW U OOLLECTBEHHOM MPaKTUKW, OCHOBAHHOro Ha Auanore
Ky/IbTyp, CNOCOBCTBYHOLLEr0 0CO3HaHWIO CBOEro MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBEPLLEHCTBOBaHNE $13bIKOBOM W UMUTATE/NIbCKON KyNbTypbl KaK CpefcTBa
B3aMMOAENCTBUS MeXAY NOAbMUN 1 NO3HAHWS MUPa,;

MOHUMaHWe Cneum@uKn B6UONOrMN  Kak HayKK, O0CO3HaHuUA eé ponv B
(hopMMPOBAHMM PALMOHANBHOIO HAy4YHOr0 MbILWIEHUS, CO3[aHUN LeNOCTHOrO
NpefcTaBneHns 06 OKpYXXatlolwem MUpPe Kak O eUHCTBE MPUPOAbl, YesioBeKa U
o6LiecTBa, B MNO3HAHUW MPUPOAHbLIX 3aKOHOMEPHOCTEN W pelueHnn npobnem
COXpaHeHus NPMPOAHOro paBHOBECUS;

y6eXXEHHOCTb B 3HAYMMOCTU OGUONIOrMU NS COBPEMEHHOW LMBUMU3ALMN:
obecrneyeHnss HOBOTO YPOBHS PasBUTUA MeLUUMHBI, CO3[4aHVe MepCreKTUBHbIX
OMOTEXHONOMMIA,  CNOCOGHLIX  pelaTb  PecypcHble  MNpPo6/ieMbl  pasBUTUA
4e/I0BEYECTBA, MOMCKa MyTein BbIXo4a M3 r106asibHbIX 3KOMOrMYeCKMX npobiem v
obecrieyeHns  nepexoga K YCTOMYMBOMY  pPasBUTUIO,  pauOHa/IbHOMY
MCNONb30BaHNIO MPUPOAHBLIX PEcypcoB U (POPMUPOBAHUIO HOBbIX CTaHAAPTOB
XU3HY;

3aMHTEPECOBAHHOCTb B MOJIyYEHUN OMONIOTUYECKMX 3HAHWUWA B  LENsX
MOBbILLEHNSI 00LIei KyNbTypbl, €CTECTBEHHO-HAY4YHOW TpPaMOTHOCTM, Kak
COCTaBHOW YacTW (YHKLMWOHa/IbHOW rpaMOTHOCTI 0By4arowmxcs, hopMrUpyemMmoi
npun n3yyeHmmn uonorum;

MOHVMaHWe CYLLHOCTU MeTOZOB MO3HaHWSA, UCNOb3YeMbIX B €CTECTBEHHbIX
HayKaxX, CMOCOOHOCTM WCMOMb30BaTb MONyYaeMble 3HaHWA A8 aHaim3a U
0OBACHEHUA ABNEHUI OKPYXXatoLero Mupa v NpPouCXoAAaWwmnX B HEM NU3MEHEHW,
yMeHVe fenaTb O060CHOBaHHble 3aK/HOYEHUS HA OCHOBE HayuHbIX (DaKTOB U
MMEIOLLMXCA [aHHbIX C Le/ibo Noy4YeHns LOCTOBEPHbIX BbIBOLOB;

CMOCOBGHOCTb CaMOCTOATE/IbHO WCMO/b30BaTb OMOMOTMYECKEe 3HaHUA L)1
peLeHns NPo6/ieM B peasibHbIX XXMU3HEHHbIX CUTYaLMUsX;

0CO3HaHVe LIEHHOCTU Hay4YHOW [eATeNbHOCTU, FOTOBHOCTb OCYLLECTBATb
MPOEKTHYIO M UCCNEeL0BATENbCKYO AeATeNIbHOCTb UHANBUAYANILHO W B TPYINE;



FOTOBHOCTb W CMOCOGHOCTb K  HEMPepPbIBHOMY  00pas3oBaHUIO U
CaM006pa3oBaHNIO, K aKTUBHOMY MOMYYEHUIO HOBbIX 3HaHWIA Mo 6uonorun B
COOTBETCTBUM C XXN3HEHHLIMW NOTPEGHOCTSAMU.

METANPEIMETHBIE PE3YJIBTATBI

MeTanpeameTHble pe3y/bTaTbl OCBOEHWMS y4ebHOro npeameTta «buonorus»
BK/IIOYAIOT: 3HauMMble 414  (POPMMPOBAHUS  MUPOBO33PEHUA  0BYuYatoLLMXCA
MEXAUCUMNINHAPHbIE (MeXMNpPeAMETHbIE) 06LLeHay4YHble MOHATUS, OTpaxarowme
LLeNOCTHOCTb  HAy4YHON KapTWHbI MUpa W Cneumpuky MeTo40B MNO3HaHMS,
MCMO/b3YEMbIX B €CTECTBEHHbIX HayKaX (BELLEeCTBO, 3HEpPrus, siBfieHne, npoLecc,
cucTeMa, Hay4Hblin (hakT, MPUHLMMN, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefoBaHne, HabNtoAeHWe, U3MepPeHNE, IKCMEPUMEHT 1 APYTrnX), YHUBEpPCaslbHble
yuyebHble [eicTBMA  (NO3HaBaTe/lbHble, KOMMYHUKATVBHbIE, PErynsTUBHbIE),
obecneunBatoLme HopmMmpoBaHme PYHKLMOHA/IBHON FPaMOTHOCTM U COLMaNbHOM
KOMMeTeHUun  obyyarowmxcd, CnocobHOCTb  06yYaroLMXCA  MCMOMb30BaTh
OCBOEHHblEe MeXANCUUNINHAPHbIE, MUPOBO33PEHYECKME 3HaHMS U YHMBEPCa/IbHbIE
y4yebHble JeNCTBMSA B NO3HABATE/IbHOW M COLMaNIbHOM NPaKTUKE.

MeTanpefMeTHble pe3ynbTaTbl OCBOEHWA MpOrpaMmbl CpeaHero o6LLero
06pa3oBaHNA LO/MKHbI OTPAXaTb:

OBJ’IaHeHI/Ie YHUBEPCAJILHBIMHA yqeﬁHblMH Mnmo3HaBaTCJIbHBIMHU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYEeCKHe JIeCTBHS:

CamMOCTOATe/IbHO  POPMY/NIMPOBaTb M aKTyaiusmposaTb  Npobnemy,
paccmartpuBatb e BCECTOPOHHE;

MCNOMb30BaTh MPW OCBOEHWW 3HAHWIA MPUEMbI JIOTMYECKOrO MbILLIEHUS
(aHanu3a, CUHTE3a, CpaBHEHMS, Knaccugukaumm, 0606LeHNST), pacKpbIBaTb CMbIC/
BMOoIorMYecKmnX NOHATUIA (BbIAENATL MX XapaKTepHble MPW3HaKKW, YCTaHaB/INBATb
CBSA3M C APYTMM NOHATUAMK);

onpefenaTb LUenuM [LeaTeNbHOCTW, 3a4aBad MapaMeTpbl U KPUTEPUM UX
LOCTVKEHWSA, COOTHOCUTb Pe3y/bTaTbl AeATe/IbHOCTU C NOCTaB/IEHHbIMUN LeNsMu;

MCNoNb30BaTh BUONOTMYECKNe NOHATUSA AN 0ObACHEHWNA (DAKTOB U ABNEHUN
YXVBOW NPUpOoAabI;

CTPOUTL JIOTMYeCKMe paccyxieHus (MHAYKTUBHbIE, AefLYKTWBHbIe, [0
aHanornu), BbISIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEYUs B pPacCMaTpuBaEMbIX
ABNEHUAX, (DOPMY/IMPOBATb BbIBOAbI M 3aK/HOYEHUS;

MPUMEHSATb CXeMHO-MOZE/NbHbIe CPeACcTBa ANA NPeACcTaBNeHNs CyLLLECTBEHHbIX
CBA3e W OTHOLIEHWA B M3yYaeMbIX OMONOrMYeCKMX OOBEKTAX, a Takxke
MPOTUBOPEYMIA Pa3HOr0 pPoAa, BbISABNEHHbLIX B Pas3/IMYHbIX MHHOPMALMOHHbIX
NCTOYHMKAX;



paspabaTbiBaTb MJaH peLleHnst NpPo6/eMbl C YYETOM aHaIM3a UMEKOLMXCS
MaTepuasibHbIX N HeMaTepuasibHbIX PECYpPCOB;

BHOCWUTb KOPPEKTUBbI B 1eATE/IbHOCTb, OLEeHMNBaTb COOTBETCTBUE Pe3y/bTaToB
LLeNsIM, OLIeHMBaTb PUCKW MOCNEACTBUIA AeATENIbHOCTMY;

KOOPAMHMPOBATb M BbIMO/HATL PaboTy B YC/IOBUAX peasibHOro, BUPTYasibHOro
1 KOMOVMHMPOBAHHOI 0 B3aUMOAENCTBIS;

pa3BMBaTb KPEaTUBHOE MbILL/IEHME NPW PELUEHNMN XMN3HEHHBIX NPO6/EM.

2) 0a3oBbIe HCCJIEI0BATEILCKHE TeHCTBHS:

B/afleTb HaBblKaMy y4ebHO-1CCNej0BaTENbCKOW U MPOEKTHOW AesTeNbHOCTH,
HaBblkaMy  paspelleHns  npo6siieM, CMOCOGHOCTbKD W TOTOBHOCTbHO K
CamMOCTOSITe/lbHOMY MOUCKY METOA0B PeLleHNs NPaKTUUYeCKnX 3adad, NPUMeEHEHNIO
Pas3NYHbIX METOA0B MO3HAHWUS;

MCMONb30BaTh pas/inyHble BWAblI AEATENIbHOCTM MO MOMYYEHUIO HOBOIO
3HaHWA, €ero WHTepnpeTaumu, npeobpasoBaHMI0 N MPUMEHEHUID B Y4YeOHbIX
CUTYyaUuMsX, B TOM YMCe NpU co34aHUN YYeOHbIX 1 CoLnasbHbIX MPOEKTOB;

(hopMMPOBATb HayUHbIN TUN MbILLNEHWS, BNaAeTb HAyYHON TEPMUHOMOTMER,
K/IOUYEBbIMU MOHATUAMU U MeTO4aMU;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afayvM B 06pa3oBaTe/IbHOWA
LeATeNbHOCTU U XKN3HEHHbIX CUTYaLUsX;

BbISIBNIATb MPUUYNHHO-CNEACTBEHHbIE CBA3W M aKTya/M3npoBaTthb 3aady,
BbIABUraTh rMNOTe3y eé peLleHns, HaX04AWUTb apryMeHTbl /19 [loKa3aTebCTBa CBOUX
YTBEPXKAEHWIA, 33/iaBaTb NapameTpbl Y KPUTEPUN PeLLeHWS;

aHaM3MpoBaTb MOJlyYeHHble B XO[e pelleHus 3ajaun  pesy/bTarthl,
KPUTUYECKN OLEHMBATb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYyaUMsiM, OLeHNBATb NPUOOPETEHHBIN ONbIT;

OCYLLECTBNIATL Lie/leHanpaB/ieHHbI MOWCK MepeHoca CPeacTB M CrocoboB
Le/CTBUA B MPOECCUOHASTbHYIO Cpesy;

YMeTb MepPeHOCUTb 3HaHMSA B MO3HABATE/IbHYI0 M MPaKTUYecKyt 061actu
XWN3HELEeATeNbHOCTH;

YMeTb UHTErpUpPOBaTh 3HaHMSA U3 pasHbIX NPeAMETHbIX 06nacTein;

BblABUraTb HOBble MAewn, npegnaraTb OPUrMHa/bHble NOAXOAbl N PeLLeHns,
CTaBWTb NPO6EMbI U 337a4K, LOMYCKaKOLME a/ibTepPHATUBHbIE PELLEHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATLCA B Pas/IMUHbIX UCTOYHMKAX MHOPMaLun (TEKCTe y4ebHOro
nocobus, Hay4yHO-MOMynspPHON nmTepaType, OWOMOTMYECKUX  CMOBapsxX W
CMpaBOYHUKAX, KOMMbIOTEPHBLIX 6a3ax fdaHHbIX, B VIHTepHeTe), aHa/iM3MpoBaThb
MHOPMaLMIO Pas3/inyHbIX BULOB U (hOPM MPeACTaB/IEHUSA, KPUTUYECKN OLeHNBATb
€€ JOCTOBEPHOCTb U HEMPOTMBOPEUNBOCTb;



(hopMynmMpoBaTb 3anpocbl Y NPUMEHATb Pas3/iMYHble METOAbI MPU MOUCKE U
oT6ope 6MONIOrMyYecKo MHGopMaLuKn, HeoOX0AMMON ANA BbIMOMHEHNUSA YYEOHbIX
3ajau;

npuobpeTatb OMbIT WUCMO/b30BaHUS  MHHDOPMALNOHHO-KOMMYHNKATUBHBIX
TEXHO/OIMiA, COBEPLUEHCTBOBATb Ky/IbTYpY aKTUBHOIO UCMO/Ib30BAHUA Pa3/INYHbIX
MONCKOBBIX CUCTEM;

CamMOCTOSITE/IbHO  BbIGUPaTb  ONTUMasIbHYO  (OpMYy  npeacTaB/eHns
610/10rMYecKo MHpopMaLmm (CXeMbl, rpaduKn, Auarpammbl, TaGIULbI, PUCYHKN 1
fpyroe);

MCMOMb30BaTb Hay4yHbIA A3bIK B KauyecTBe cpefctBa npu paboTe cC
OMONIOrMYecKo  MHOPMaLMen: MPUMEHATb  XUMUYECKUe,  (QU3NYecKme Wu
mMaTemaTU4yecKme 3Hakm U CUMBO/SbI, PopMy/bl, abbpeBmaTypy, HOMeHKNaTypy,
ncrnosnb3oBatb M Npeobpas3oBbiBaTb  3HAKOBO-CUMBO/IMYECKME — CpefcTBa
HarnsaHoOCTW;

BNafieTb ~ HaBblkaMW  pacrno3HaBaHMsi W 3aWuTbl  MHDOPMaLUN,
MHOPMaLMOHHO 6e30MNacHOCTM NINYHOCTW.

OBJ’Iﬂ}]eHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMHA )IeﬁCTBHﬂMH:

1) o0menue:

OCYLLECTB/NIATb KOMMYHWKALMW BO BCEX C(hepax >XM3HW, aKTUBHO y4acTBOBaTb
B Auanore wamM LUCKYCCUM MO CYLLECTBY 06CY)XAaemMoin Tembl (YMeHWe 3ajaBaThb
BOMPOCbI, BbICKA3blBaTb CYXXAEHWUS OTHOCWUTE/IbHO BbIMNO/HEHUS Mpef/iaraeMon
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTb NO3ULMIA APYrMX YYaCTHUKOB
ananora UM gUCKyccumn);

pacrnosHaBaTb HeBepbasibHble CpeAcTBa O00LLeHWsA, MOHMMATb 3HauYeHue
COUMaIbHBIX 3HAKOB, MPeAnoCbINIOK BO3HWKHOBEHUS KOH(IMKTHBIX CUTYaLMiA,
YMeTb CMAryaTb KOH(PIMKTbI U BECTU NMePeroBopb;

BNageTb pas/iMyHbIMK Crnocobamm 06LLEHNUA U B3aMMOAENCTBUSA, NOHUMATb
HaMepeHns APYruX NOLeN, NPOSBIATL YBaXKMTE/IbHOE OTHOLUEHME K CObeceiHUKY
N B KOPPEKTHOWN hopme hopMy/IMpOBaTb CBOW BO3PAXKEHWS;

Pa3BEPHYTO M NIOTMYHO M3f1aratb CBOK TOYKY 3peHUs C MCNOb30BaHUEM
A3bIKOBbIX CPeACTB.

2) COBMeCTHAs IesITeTbHOCTD:

MOHMMATb M MCMOMb30BaTh MPEnMyLLEeCTBA KOMaHAHON M MHAVBUAYa/IbHOM
paboTbl NPU peLleHnn 61oNornyeckoin NpPobeMbl, 060CHOBbLIBATL HEOOXOAMMOCTb
MPUMEHEHUNA TPYNMOBbIX ()OPM B3aMMOLENCTBUA MPU PeLLeHNN y4ebHOIR 3a4auu;

BblOVpaTh TEMATMKYy M MeTOAbl COBMECTHbIX AENCTBMIA C YYETOM O0OLMX
WHTEPECOB M BO3MOXHOCTEW KaXKA0ro YieHa KOMINeKTUBa;

NPUHMMAaTL  LUen  COBMECTHOW  [eATeNbHOCTW,  OpraHu3oBbiBaTb U
KOOPAMHMPOBAaTL [ENCTBUA MO €€ [LOCTWKEHUO: COCTaBNATb MiaH [Ae/CTBUNA,



pacnpefensitb poiM € Y48TOM MHEHMI Y4aCTHMKOB, 0OCYXAaTb pe3y/bTaTbl
COBMECTHOW paboThbl;

OLeHMBaTb Ka4eCTBO CBOEro BKMaa 1 KaXKA0ro y4acTH/Ka KOMaH/bl B 06LL U
pesynibTaT Mo pa3paboTaHHbIM KPUTEPUSIM;

npegnaraTb HOBble MPOEKTbl, OLEHMBaTb MWAEW C MO3UUMA  HOBU3HBI,
OPUTMHA/ILHOCTK, NPaKTUYECKOW 3HAYMMOCTMH;

OCYLLECTBNISATb  MO3UTMBHOE CTpaTernyeckoe rMoBeAeHNEe B  Pas/INYHbIX
CUTYyaUmMsX, NPOSBNATbL TBOPYECTBO M BOOOPaXKeHME, ObITb NHNLMATUBHLIM.,

OBJ'Ia}]eHI/le YHUBEPCAJIBHBIMHU PETrYyJIATHBHBIMHA HeﬁCTBHﬂMH:

1) camoopranu3anusi:

MCMonb3oBaTb OMONOrMYECKMe 3HAHWA [NS BbIABNEHWUA MPo6/ieM U UX
PELLUEHMS B XXM3HEHHBIX M YUYeBOHbIX CUTYaLUsX;

BblOMpaTb Ha OCHOBE OWOMOTMYECKUX 3HAHWIA LEeNeBble U CMbIC/IOBbIE
YCTaHOBKWN B CBOMX AEMCTBMSX M MOCTYNKax Mo OTHOLLUEHMIO K XXMBOW NpMpofe,
CBOEMY 3[0POBbIO 1 3[0POBbLI0 OKPYXKAtOLLMNX;

CaMOCTOSITe/IbHO OCYLLECTBNSATL MO3HABATE/IbHYIO AeATeNbHOCTb, BbISBAATb
Npo6iemMbl, CTaBUTb U (HOPMY/IMPOBaTb COOCTBEHHbIE 3afa4M B 06pa3oBaTe/IbHOWA
LEeATeNIbHOCTU U XKU3HEHHbIX CUTYaUMsiX;

CaMOCTOATE/IbHO COCTAB/IATH MNJ1aH PeLLeHNA NPo6/1eMbI C YHETOM UMEHOLLMXCS
PECYPCOB, COOCTBEHHbLIX BO3MOXXHOCTEN 1 NPEANOUTEHNA;

[iaBaTb OLEHKY HOBbIM CUTYyaUMsM;

pacLUMpATb paMKK y4ebHOro npeameTa Ha OCHOBE JINYHBIX NPeAMNOYTEHWNA;

[enaTb 0CO3HaHHbIM BbIOOP, apryMeHTUpPOBaTL ero, 6patb OTBETCTBEHHOCTb 3a
peLLeHve;

OLeHMBaTb MPUOBPETEHHDIN OMbIT;

CNoco6CTBOBaTL (HOPMMPOBAHUIO M MPOSIB/IEHUIO LUMPOKON 3pyauumMm B
pasHbIX 006M1acTAX 3HaHWA, MOCTOSHHO MOBbIWATb CBOW 06pa3oBaTefibHbIN U
KY/NbTYPHbI/ YPOBEHb.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTyauusM, BHOCMTb KOPPEKTMBbI B AeATENIbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3ybTaToB LiENsM;

BnafleTb  HaBblkamy  MO3HaBaTe/IbHOW  peeKCMM  KaK  0CO3HaHUS
COBepLUaeMbIX AEWCTBUA W MbICAMTENbHBIX MPOLECCOB, WX pPe3ynbTaToB W
OCHOBaHWI, UCMO0/b30BaTb MPUEMBbI pethneKCMn ANs OLEHKU CUTyaumu, Bbl6opa
BEPHOrO peLleHus;

YMeTb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATL PeLleHus Mo KX
CHVDKEHWIO;

NPUHMMAaTL MOTMBbLI W aprymeHTbl APYrux MpU aHaiu3e pesynbTaToB
LeATeNbHOCTY;



3) npuHsTHE CeON U APYTrHUX:

MPVHUMaTb Ce6sl, MOHNMas CBOM HEAOCTATKM U AOCTOMHCTBA;

MNPMHMMaTb MOTMBbI W aprymMeHTbl APYrUX MNpU aHaim3e pesy/bTaToB
LEeSTENbHOCTY;

Npv3HaBaTb CBOE MPaBO M NPaBO APYrMX Ha OLLUNOKMK;

pa3BMBaTb CMOCOGHOCTbL MOHMMATL MUP C NO3ULMM APYFOro YenoBeKa.

NPEJMETHBIE PE3YJIBTATbBI

MpeameTHble pe3ynbTaTbl OCBOeHUs nporpammbl COO no 6uonormm Ha
6a30BOM YpPOBHe BK/OYAOT crielnpuyeckme ansa yyebHoro npeameta «buonorms»
Hay4YHble 3HaHWSA, YMEHMSI 1 CNocobbl AeNCTBUIA MO OCBOEHUIO, UHTEPMpeTaLmMm u
Npeobpa3oBaHN0 3HAHWIA, BUAbI AESTEIbHOCT MO MOMTYYEHU0 HOBOMO 3HaHMUS U
MPUMEHEHNIO 3HAHWIA B Pas3IMYHbIX YYeOHbIX CUTyaUuMsax, a Takke B peasbHbIX
XXM3HEHHbIX CUTYyaUMsX, CBSi3aHHbIX C OGuonorvell. B nporpamme npeameTHble
pe3ynbTaTtbl NpeAcTaBneHbl Mo rogam oby4veHus.

[MpeaMeTHble pe3ynibTaTbl OCBOEHMS Y4eOHOro npegmeta «buonorusa» ¢ 10
Knacce [ONMKHbI OTPadKaTh:

ChOpPMMPOBAHHOCTb 3HAHWUIA O MeCTe 1 PO BUONOrMK B CUCTEME HAay4HOrO
3HaHWSA eCTeCTBEHHbIX HayK, B (DOPMMPOBAHWM COBPEMEHHOW €eCTeCTBEHHO-
Hay4YHON KapTUHbI MMpa W HAY4YHOr0 MMPOBO33PEHUSA, O BK/aAe POCCUMACKMX U
3apy6eXxHbIX YYEHbIX-OM0NOroB B pa3BuThe  6uonornn, (yHKLNOHAbHOMN
rPamMOTHOCTW YeN0BeKa AN1A PeLLeHNs XU3HEHHbIX 3a4aY;

YMEHMe pacKpblBaTb COAepPXKaHWe 6MONOrNYeCKUX TEPMUHOB W MOHATUIA:
YKWM3Hb, KNIETKa, OpraHn3mM, metabosim3m (06MeH BELLLECTB 1 NPeBpaLLeHme 3Heprum),
romeoctas (camoperynsuusi), YpOBHeBas OpraHu3auus >KMBbIX  CUCTEM,
camoBocnpoun3ssefieHne (penpoayKumsa), HacneLCTBEHHOCTb, U3MEHUYNBOCTL, POCT U
pasBUTUeE,

yMeHne wusnaratb 6uonornyeckne Teopun (KIETOYHAs, XPOMOCOMHaS,
MyTaUMOHHasA, UeHTpasibHasa [forMa MONeKynspHoh 6uonorun), 3akoHbl (I,
MeHpgens, T. MopraHa, H. 1. BaBnnoBa) 1 yyeHus (0 LeHTpax MHOroobpasus v
MPOUCXOXAEHNSA KYNbTYPHbIX pacTeHuid H. V. BaBuioBa), onpeaensite rpaHnLbl nx
NPUMEHMMOCTU K XXUBbLIM CUCTEMaM,

yMeHWe BNnafeTb MeTofaMu Hay4yHOro no3HaHua B 61Monorun: HabngeHne v
OrMuncaHve >XMBbIX CUCTEM, MPOLIECCOB M ABMIEHWIA, OpraHu3auns v npoBefeHue
OM0/TIOrMYECKOro AKCNEePUMEHTA, BbIABVKEHWE TMMOTE3bI, BbIB/IEHNE 32BUCMMOCTU
MeXAy WCCnefyeMbiMU BeMUYMHAMKM, OOBbACHEHME MOMyYeHHbIX pPe3y/bTaTos,
MCNONb30BaHHbIX Hay4HbIX MOHATWUIA, TEOPUIA N 3aKOHOB, YMeHMWe [enaTb BbIBOAb!
Ha OCHOBAHWW NOJTyYeHHbIX Pe3ynbTaToB;



YMeHMe BbIeNATb CYLLECTBEHHbIE MPU3HAKN BUPYCOB, KNETOK MPOKapunoT u
3yKapuoT, OAHOK/ETOYHbIX W MHOrOKNETOYHbIX OpraHnM3mMoB, OCOBEHHOCTU
npoueccoB: 06MeHa BELLECTB M MPeBpaLLEHNA 3HEPrUN B KNeTKe, POTOCUHTE3],
M1acTUYECKOro W 3HEepreTMYeckoro o6MmeHa, XemoCWMHTe3a, MUT03a, Meiosa,
OMNOAOTBOPEHNSA,  Pa3MHOXEHUS, WHAMBUAYa/IbHOrO  pasBUTMS  OpraHusma
(OHTOreHes);

YMeHMe MPUMEHATb MOJTyYEHHbIE 3HAHWA AN 0OBACHEHMSI GUOMOrNYECKUX
MPOLECCOB W SIBNEHWI, ANA NPUHATUA NPaKTUYECKUX PeLLeHniA B MOBCe4HEBHOM
XWU3HM C Uenbto obecrneyeHns 6e30MacHOCTU CBOEro 340pOBbS U 340POBbA
OKpY>KaloLLMX NoJen, cobnoaeHns HOpPM rpaMOTHOMO NMOBEAEHUS B OKPYXKatoLLEen
NpupogHOM cpefe, MOHWMaHWe Heob6XOAMMOCTM WCMO/b30BaHNA AOCTVKEHWIA
COBPEMEHHOM 6uonorum 7 buotexHonornin -~ ans paLmoHaibHoro
NpUPOLONO/b30BaHNS;

YMeHMe pellaTb 3/eMeHTapHble TreHeTUYeckue 3afaynm Ha MOHO- U
ANTMOPUAHOE CKpeLUMBaHWe, CLEMNNeHHOe HacnefoBaHWe, COCTaBNATb CXeMbl
MOHOrMOPUAHOr0 CKpewmBaHna AN npefckasaHWs HacnefoBaHUsi NMPU3HAKOB Y
OpraHn3mosB;

YMeHVe BbIMOMHATbL 1abopaTopHble U MpaKTU4Yeckne paboTbl, cobnropatb
npasuna npun pabote ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BaHUEM;

YMEHME KPUTUYECKM OLEHMBATb W MHTEPNpPeTMpoBaTb  MH(OpMaLuio
OMONOrNYECKOro COAEepPXaHus, BKIHOYAIOLWLYHO MCEBAOHAYYHble 3HaHWUA U3
pas/INyHbIX UCTOYHMKOB (CPeACTBa MacCOBON MH(OpPMaLUn, Hay4YHO-NONyNspHble
MaTepuanbl), 3TUYECKME acneKTbl COBPEMEHHbIX WCCnefoBaHWA B 6Guonorum,
MeanLMHe, BUOTEXHONOT UK,

YMeHMe co3faBaTb COOCTBEHHble MUCbMEHHbIE W YCTHble COO0OLLEHUS,
0606135t 6MONOrNYEeCcKy0 MHPOPMALMIO N3 HECKONbKMX MCTOYHMKOB, rPamOTHO
MCMO/b30BaTb MOHATUMHBINA annapaT 61uoormu.

MpeaMeTHble pe3y/bTaTbl OCBOEHUS y4YebHOro npeameta «buonorus» ¢ 11
Kaacce [OMKHbI OTPaXarb:

CPOPMMPOBAHHOCTb 3HAHWUIA O MeCTe MU Ponu BUONOrMK B CUCTEME HAay4HOrO
3HaHWSA €eCTeCTBEHHbIX HayK, B (DOPMMPOBAHWM COBPEMEHHOW €eCTeCTBEHHO-
Hay4YHON KapTUHbI MMpa W HAy4YHOr0 MMPOBO33PEHWSA, O BK/IaAe POCCUACKMX U
3apybeXXHbIX YY€HbIX-6M0MOroB B  pa3BuTUE  OMONOrnKN,  (YHKLNOHANIBHOM
rPaMOTHOCTM Ye/ioBeKa A/15t PELLEHNS XXU3HEHHDBIX 3a[ay;

YMEHWe pacKpbIBaTb COAepXKaHVe GMONOrMYECKMX TEPMUHOB U NMOHATWIA: BUA,
nonynaums, reHoOHA, 3BOMOUMA, ABMXKYLIME Cubl (PakTopbl) 3BOHOLMMK,
Mpyrcnoco6seHHOCTb OpPraHU3MoB, BWL00OpA30BaHWMe, 3KOMOTMYecKue (axTopbl,
9KOCUCTEMa,  MPOAYLEHTbl,  KOHCYMEHTbl,  pefyueHTbl, Uenu  MuTaHus,
aKonornyeckas nupammnga, buoreoweHos, rocgepa;



yMeHne wu3naraTb Ouonornyeckme Teopun (3BOMOLUMOHHaA Teopusi Y.
[apBnHa, CUHTETUYECKass Teopusi 3BOJIOLMM), 3aKOHbl U 3aKOHOMEPHOCTU
(3apogpiweBoro cxoactea K. M. bapa, yepefoBaHWA rNaBHbIX HamnpaBieHWin ©
nyten agonoumm A. H. CeepuLoBa, y4eHus o 6uoctepe B. . BepHaackoro),
onpefensTb rpaHnLbl MX NPUMEHUMOCTU K XXMBbIM CUCTEMAM;

yMeHWe BnafeTb MeTofaMu Hay4yHOro rno3HaHus B 6uonorun: HabnogeHne v
OMuncaHue >XMBbIX CUCTEM, MPOLIECCOB W SBMEHWIA, OpraHuM3aums n npoBefeHune
610/1I0rMYECKOro IKCNepuUMEHTa, BbIABVKEHWE TMMOTE3bI, BbISIB/IEHNE 3aBUCUMOCTU
MeXay WCCnefyeMbiMU BeNMYMHaMK, OOBACHEHME MONYYEHHbIX Pe3y/bTaTos,
MCNONb30BaHHbIX Hay4HbIX MOHATUIA, TEOPUIA N 3aKOHOB, YMeHMe [enaTb BbIBOAbI
Ha OCHOBaHWM MNOYyYEHHbIX Pe3y/bTaToB,;

YMeHMe BbIAENATb CYLIECTBEHHbIE MPU3HAKN CTPOEHUA OUONOrMYECKUX
06bEKTOB: BMAOB, MOMNYNAUMA, NPOAYLEHTOB, KOHCYMEHTOB, pPefyLIEHTOB,
OMOreoLEHO30B M 3KOCMCTEM, OCOOEHHOCTM MPOLECCOB:  HAC/eLCTBEHHOM
M3MEHYMBOCTN, ECTeCTBEHHOro 0T60pa, BMA006pa3oBaHMA, MPMUCNOCO6/IEHHOCTY
OpraHu3MoB, [eNCTBUA 3KOMOrMYeCKMX (HaKTOPOB Ha OpraHu3Mbl, MepeHoca
BELECTB W MOTOKA 3HEPrMM B 3KOCUCTEMAX, aHTPOMOreHHbIX W3MEHEHWIA B
JKOCUCTEMaxX CBOe MeCTHOCTW, KPyroBopoTa BeLLeCTB U OUOreoXmMMMYecKmX
LIMKNOB B brocdepe;

YMEHMe NPUMEHATb MNOJyYeHHble 3HaHUA AN 0OBACHEHMS GMONOrUYECKMX
MPOLECCOB W SIBNEHWI, ANA NPUHATUA NPaKTUUYECKUX PELUEHMIn B NOBCEAHEBHOM
XWU3HM C Uenbto obecrneyeHns 6e30MacHOCTU CBOEr0 340POBbA U 3[,0POBbS
OKpY>XatoLwmx Nogeid, Co6/1t04eHNss HOPM FPaMOTHOIO NMOBEAEHUA B OKPYXKatoLLel
NPUPOAHOW cpefe, MOHUMaHWe HeO0OXOAMMOCTU WCMO/b30BaHUS  [OCTUXEHWI
COBPEMEHHOW 61oIornm Ans paumvoHasibHOro NPMPOLONOo/b30BaHuS;

YMeHMe peluaTb 3/1eMeHTapHble 6MONornyeckre 3afavun, CoCTaB/ATb CXEMb
MepeHoca BELLECTB M SHEPTUM B 3KocUcTemMax (Lenv NUTaHns);

YMeHMe BbIMOMHATL labopaToOpHble M NpakKTUYeckue paboTbl, CobM04aTh
npasuna npu paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMEHME KPUTMYECKN OLEHMBATb W MHTEPNPeTMpOBaTb  MH(OpMaLuIo
OMONOrMYECKOro  COAEPXaHUs, BKIHOYAIOLLYHO MCEBAOHAyYHble 3HaHWUA U3
pas/fIMYHbIX UCTOYHMKOB (CpefCcTBa MaccoBOM MHMOPMaLMK, Hay4YHO-MONYNAPHbIE
mMaTepuanbl),  paccmatpuBaTb  N06a/bHble  3KONOrMYeckne  Npob6/emsl
COBPEMEHHOCTM, (DOPMUPOBATL MO OTHOLLEHWIO K HAM COGCTBEHHYHO MO3NLMIO;

YMeHMe co3faBaTb COOCTBEHHblE MUCbMEHHbIE W YCTHble COO0OLLEHUS,
0606LLas 61oNOrMYecKyro MHHOPMAaLMIO N3 HECKOJSIbKUX UCTOYHWUKOB, rPamMoTHO
MCNONb30BaTh NOHATUIHBIA annapat Gruosoruu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bnbnmoteka LLOK
! bronorya kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKnBble CUCTEMBI U UX opraHu3auus 1 bubnvorexa LIOK
P 4 https://m.edsoo.ru/7f41c292
o bubnnoteka LIOK
3 XVUMMYECKNI COCTaB N CTPOEHWE KNEeTKU 8 1 httos://m.edsoo. ru/7f41c292
bubnunoteka LIOK
4 HISHEAEATENLHOCTL KNeTKM 0 1 https://m.edsoo.ru/7f41c292
Pa3MHOXKeHMe U UHAUBUAYa/TbHOE pa3BuTue Bubnmoteka LIOK
5 5 1
opraHn3moB https://m.edso0.ru/7f41c292
5 HacnefCcTBEHHOCTb Y U3SMEHUYMBOCTb 3 15 Bubnmoteka LLOK
OpraHn3mosB ' https://m.edso0.ru/7f41c292
7 Cenekuwns opraHn3mos. OCHOBbI 3 1 Bubnmoteka LLOK
BnoTexHonormm https://m.edsoo.ru/7f41c292
bubnunoteka LIOK
8 PesepaHoe Bpews L https://m.edsoo.ru/7f41¢c292
OBLLEE KOTMYECTBO YACOB IO NPOrPAMME 34 2 4
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11 KVIACC

KoaunuyecTBO yacoB 3J’leKTp0HHLIe
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bnbnmoteka LLOK
! BONIOLYOHHAA BronoTVA o 1 https://m.edsoo.ru/7f41cc74
) BO3HMKHOBEHWE 1 Pa3BUTME XKN3HU Ha 9 1 05 Bubnuoteka LLOK
3emne ' https://m.edso00.ru/7f41cc74
bnbnmoteka LLOK
3 OpraHu3mbl 1 OKpy>KaroLias cpeja S 1 https://m.edsoo.ru/7f41cc74
bnbnmoteka LLOK
4 CoobLecTBa 1 3KONOrMYecKmne CUCTeMbI 9 1 https://m.edsoo.ru/7fA1ccTA
bubnunoteka LIOK
> PeaepHoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBLLEE KOMMYECTBO YACOB IO
th 34 2 2.5

NMPOrPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

 buonorus / MaceyHuk B.B., KameHckunin A.A., Py6uos A.M. n apyrue /Mog
ped. MaceuHnka B.B., AKunoHepHoe 06LecTBO «l130aTenscTBo

«[lpocseLLeHne»

METOANYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

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