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NOACHUTEJIBHASA 3AIINCKA

Mpy pa3paboTke mporpaMmMbl MO GMONOrMM TEOPETUYECKYID OCHOBY [/151 OMpeAeneHns MOAXOLOB K
(hOPMUPOBAHMIO COAEPXKaHUSI y4yebHOro npeametra «bumonorms» COCTaBUIN: KOHLENTYaslbHble MONOXEHWUS
& OC COO 0 B3aMO0OYCNOBNEHHOCTY LieNieid, COAEPXKaHWs, pe3ybTaToB 00y4eHNs U TpeboBaHWUA K YPOBHHO
NMOArOTOBKM BbIMYCKHMKOB, MOMOXEHUA 06 O6WMX Lensx U NpUHUMNax, XapakTepusylowmx COBPeMEHHOe
COCTOSIHME CUCTEMbl cpefHero obulero obpasoBaHMs B Poccuiickoil degepaunn, a Takke MONOXKEHUS O
cneyndguke 6MoNOrMK, eé 3HaYeHMM B MO3HAHUWM >KMBOWM MPUPOAbI U 0becrnevyeHUn CyLecTBOBaHUA
4esioBeyecKoro obuectsa. CoriacHO Ha3BaHHbIM MOMOXEHWUAM, OMpejenieHbl OCHOBHbIE (hYHKLUM MPOrpaMMbl
no 61onorumn n eé CTpykTypa.

MporpammMa no 6monorumn faét npescTasieHve o Lensx, 06 obLiein ctpaterny 06yyeHns, BOCNUTaHNS U
pasBMTUA 0Oy4aloLWMXCs cpeacTBamy  ydebHOro npegmeta «buonorusa», onpegenset o6s3aTesibHoe
npeLMeTHOe CofepXaHue, ero CTPYKTYpY, pacrpefeneHve Mo pasfefam W TemMam, pPeKOMeHLyeMyro
noc/efoBaTe/lbHOCTb U3yYeHUs Y4ebHOro marepuana C YYETOM MEXMPeAMETHbIX M BHYTPUMPeLMETHbIX
CBA3eM, NIOrMKN 06pa3oBaTe/lbHOro NpoLecca, BO3PacTHbIX 0COOEHHOCTENR 00yYatOLLMXCS.

B nporpamme no 6uonorMm Takke Y4MTbIBAOTCA TPEOOBaHWA K MJaHUPYEMbIM  JINYHOCTHBIM,
MeTanpegMeTHbIM UM MpPeaMeTHbIM pe3y/ibTataM 06y4eHUss B (DOPMMPOBAHWM OCHOBHbIX BUAOB Y4ebHO-
Mo3HaBaTe/IbHON  AeATeNbHOCTM/YYeOHbIX — AEWCTBUM  OBy4YaloLMXCA MO OCBOEHWIO  COAepXXaHus
6ronornyeckoro o6paszosaHus.

B nporpamme no 6uonorun (10-11 knaccel, 6a308BbIi1 YPOBEHb) peann3oBaH NPUHLMM NPEeMCTBEHHOCTH
B M3y4yeHWM Guonorum, 6narofaps Yemy B HEMl MPOCMATPUBAETCA HAMpaB/IEHHOCTb Ha Pa3BUTWE 3HaHWRA,
CBAI3aHHbIX C POPMMPOBAHMEM ECTECTBEHHO-HAY4YHOrO MUPOBO33PEHMS, LLEHHOCTHbIX OpPUEHTaUMUA NNYHOCTMK,
9KONIOrMYeCKOro MbILLIEHNs, NPeACTaB/ieHNA O 3[40pPOBOM 06pase XWM3HW U OepeXXHbIM OTHOLLEHVEM K
OKpyXXatoLler npupogHoi cpege. Mo3aToMy Hapsgy C M3ydeHMeM O0O6LLEOMONOrMYeCKNX TEOpPUiA, a Takxke
3HaHWI O CTPOEHWUM >XMBbLIX CUCTEM PA3HOro paHra v CYLWHOCTM OCHOBHBIX MPOTEKaloLWMX B HUX MPOLEecCoB B
nporpamMmmMe no 6MonornK yaeneHo BHUMaHue MUCMosb30BaHMIO NOMYYEHHbIX 3HaHWUIA B NOBCEAHEBHOMN YKU3HU
09 peweHns NpuKNagHbIX 3afad, B TOM 4ucne: NpoguiakTUKU HacieACTBEHHbIX 3ab0/1eBaHNA YenoBeka,
MeLNKO-TeHETUYECKOr0 KOHCY/IbTUPOBaHNSA, O0O0CHOBAHWA 3KONOMMYECKU Le1ecoobpasHoro noBefeHns B
OKpYXXatoLLlel NPUPOLHON cpefle, aHaM3a BIMSAHUA XO3ANCTBEHHON [eATe/IbHOCTU Ye/loBEKa Ha COCTOSHME
NPUPOAHBIX Y UCKYCCTBEHHBLIX 3KOCUCTEM. YCUNEHWE BHUMaHUSA K MPUKNAAHOW HarpaBneHHOCTU Y4ebHOro
npegmeta «buoniorns» NPOAVMKTOBAHO HEOOXOAMMOCTbIO 06ecneyveHust YCNOBUIA ONS PeLueHns OLHOW W3
aKTyaslbHbIX 337ja4 LUKO/IbHOrO OMO/I0rMYeckoro obpasoBaHMsA, KOTOpas npegnonaraet (hopMupoBaHue Yy
0byyaroLLmxca CrnocobHOCTM afanTMpoOBaTbCA K M3MEHEHMSM AMHAMWYHO pPa3BMBAtOLLErOCs COBPEMEHHOr0
mupa.

Buvonorna Ha ypoBHe cpegHero o6ulero obpasoBaHWs 3aHMMaeT BaXkKHOe MecTo. OHa obecneyvBaeT
(hopmMMpoBaHMe Y 00yYaroLLMXCS NPeACTaBNEHNIA 0 HAY4YHOW KapTMHE MMpa, pacLumpseT 1 0606LaeT 3HaHNA 0
XXMBOW Npupofe, eé OTIMYUTENbHLIX MPU3HaKax — YPOBHEBOW OpraHuM3aumMu 1 3BOMIOLMM, CO3LaET YCNOBUS
ANS: NO3HaHMS 3aKOHOB >KMBOM MpUpOAbl, (hOPMMPOBaHMS (PYHKLUMOHA/IbHOW rpPaMOTHOCTW, HaBbIKOB
3,0p0OBOro 1 6e30nacHOro obpasa XW3HW, 3KOIOMMYECKOr0 MbILWEHWS, LLEHHOCTHOrO OTHOLLEHUS K >KWUBOM
NMPUPOZE N YeNI0BEKY.

Bonblioe 3HauyeHWe GMONOrMSA MMeeT Takke A/ PelleHMsi BOCMMUTATeSIbHbIX U pa3BMBatOLLMX 3a4aq
cpeAHero obuiero obpasoBaHus, coumanmnsaumm obydarowmxcs. MisydeHne 6uonorny obecneymBaeT yCnoBus
ANA (OPMUPOBAHUA UHTENNEKTYa/IbHBIX, KOMMYHUKALUMOHHbLIX Y MH(OPMaLNOHHbBIX HaBbIKOB, 3CTETUYECKOW
KyNbTypbl, CMOCOBGCTBYET WMHTErpauuyv OGUOMOMMYECKMX 3HaHWIA C NPeACTaBNEHUMAMU U3 APYrUX Y4ebHbIX
npeLMeToB, B YaCTHOCTU, (DU3UKKU, XUMUKU 1 reorpadumn. HasBaHHble NOMOXKEHUS 0 NpejHa3HauYeHUN y4ebHOoro
npeameTa «brvonorus» cocTaBuv OCHOBY [ANS ONpeAeneHns NnoaxoLoB K 0TOOPY U CTPYKTYPUPOBaHMIO ero
COZiepXKaHuWs, NPeacTaB/IeHHOro B NporpaMmme no 6uonoruu.

OT60p cogepXaHus y4yebHOro npegmeta «buonorus» Ha 6a30BOM YpPOBHe OCYLLECTBMIEH C MO3ULMINA
Ky/IbTYpoCoo6pa3HOro noaxofa, B COOTBETCTBUM C KOTOPbIM O6y4vatolimMecs AO/MKHbI OCBOUTb 3HaHUA WU
YMEHWS, 3HaUYMMble 4718 POPMUPOBaHUA 0OLLER KyNbTypbl, ONpejenstoLlve afeKBaTHoOe NoBeLeHVe Ye/loBeKa B
OKpY>KatoLLIel NMPUPOAHONM cpefe, BOCTPe60BaHHbIE B MOBCEAHEBHOW XXMU3HW U NPAKTUUYECKON AeATENbHOCTU.
Oco60e MecTo B 3TOM CUCTEME 3HAHWI 3aHUMAKOT 3/1EMEHTbI COAEPXKaHWUs, KOTOpble CNYXaT OCHOBOW NS
(hopMMpOBaHMSA NpPeACTaB/ieHUA O COBPEMEHHON ECTECTBEHHO-HAayYHOM KapTUHE Mupa W LEHHOCTHbIX
OpVEeHTaLMAX IMYHOCTH, CMOCOBCTBYIOLLMX IyMaHU3aLUmMmM 61MOM0rMyeckoro o6pasoBaHums.

CTpyKTypupoBaHue cofepXaHusi y4ebHOro matepuana B nporpamme no 6MoM0OrMKM OCYLLECTBNIEHO C
YUYETOM MPUOPUTETHOrO 3HAYEHUSI 3HAHWI 06 OT/IMYMTE/IbHBIX OCOGEHHOCTAX >KMBOW Npupogbl, O eé



YPOBHEBOW OpraHu3aLum 1 3soNoLMU. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4ebHOro npegmeta «buonorus»
BbleNieHbl CrefytoLive cofepXXaTenbHble NMHUK: «Bbronorna kak Hayka. MeTofbl Hay4yHOro MO3HaHWs»,
«KneTKa kak 6monornyeckas cuctema», «OpraHm3m Kak 6monornyeckas cucrtemay», «Cucrema v MHOroobpasve
OpraHMYecKoro Mypa», «3BOHOLMS XXMBOI NPUPOAbI», «KOCUCTEMbI U MPUCYLLME UM 3aKOHOMEPHOCTU.

Llens n3yyeHus ydebHoro npegmerta «buonorus» Ha 6a30BOM YpPOBHe — OBfliageHue 00yyaroLmmMmcs
3HAHMAMU O CTPYKTYPHO-(PYHKLMOH/IbHOM OpraHv3almmn XMBbIX CUCTEM Pa3HOro paHra u npuobpeTteHune
YMEHWIN UCMOMb30BaTh 3TW 3HAHUA A1 TPAMOTHbIX AENCTBUA B OTHOLLEHUN OOLEKTOB >KWUBOW MPUPOLbI 1
PeLLEeHNs Pa3INYHbIX XXN3HEHHbIX NPobem.

JocTmkeHne Uennm usyyeHus yyebHoro npegmeta «buonorns» Ha 6a30BOM YpoBHe 06GecneynBaeTcs
PeLLeHVEM CNeayHoLLMX 3aaay:

OCBOEHME O00Yy4aloLMMUCA CUCTEMbI 3HAHUA O OMONOTMYECKUX Teopuax, YYeHUsX, 3aKkoHax,
3aKOHOMEpHOCTSX, runoTesax, nNpaBwnax, CAYXalMx OCHOBOW [ANf (hOPMUPOBaHWSA MNpeACTaBleHUid o
eCTeCTBEHHO-Hay4YHOM KapTUHe Mupa, O MeTOoAax Hay4yHOro Mo3HaHWUs, CTPOeHWM, MHOroobpasuu u
0CO6EHHOCTAX XXMBbIX CUCTEM Pa3sHOro YPOBHA OpraHv3auuu, BbIAAIOLMXCA OTKPbITUAX U COBPEMEHHbIX
nccnefoBaHusAxX B bronoruu;

(hopMMpoBaHMe Y 00yHatoLMXCA MO3HaBaTe/lbHbIX, UHTENEKTYa/IbHbIX U TBOPYECKMX CMOCOOHOCTEN B
npoLiecce aHanM3a faHHbIX O NYTAX Pa3BUTUA B GUONOrMN HayUHbIX B3rNISLO0B, MAEA U NOLXOLOB K U3YYeHUHO
YXMBbIX CUCTEM Pa3HOro YPOBHS OpraHu3auuu;

CTaHOB/IEHME Yy OOyvatoLmxcs 06Lell KynbTypbl, (PYHKLUMOHAIbHON FPamMOTHOCTU, Pa3BUTUe YMEHWUN
0OBACHATL M OLEHUBATb SAB/IEHUS OKPYXXAIOLLEro MUpa >XMBOW MPUPOAblI HA OCHOBAHWMMW 3HAHWIA W OMbITa,
MONTYYEHHbIX MPU U3YyHeHUN BUONOTUK;

(hopMMpoBaHMe Yy 0Oy4YaloLMXCA YMEHWA WIMKOCTPUPOBaTL 3HayYeHWe OMOMOrMYeCKUX 3HaHWN B
MPaKTUYECKOW  [eATeNbHOCTW  YesfloBeKa, PasBUTUM  COBPEMEHHBLIX  MEAWULMHCKUX — TEXHOMOTUA 1
arpobroTexHONOr UIA;

BOCMUTaHNe YOEXAEHHOCTU B BO3MOXHOCTU MO3HAHWS Ye/I0BEKOM XXMBOW NPUPOAbI, HEO6XOAMMOCTM
Oepe>xXHOro OTHOLLEHUA K Held, COBMOLEHNS 3TUYECKNUX HOPM MPK NPOBEAEHNN B1UONOTMYECKUX UCCIeL0BaHWNA;

OCO3HaHWe LIeHHOCTU GMONOTrMYECKMUX 3HAHWI [/19 NOBbILLEHWS YPOBHA 3KONOMMYECKON KynbTypbl, 414
(hopMMpPOBaHMSA HaYYHOr0 MUPOBO33PEHNS;

NpYMeHeHe NPUOBPETEHHBLIX 3HAHWIA U YMEHWA B MOBCEAHEBHOM >XW3HW [AJ11 OLEHKW MOCNEeLCTBUIA
CBOEN [eATeNbHOCTM MO OTHOLLEHMIO K OKpPY>XKarollei cpefe, COOGCTBEHHOMY 340pOBbi0, 0O0OCHOBaHWe W
cobntoaeHne mep NPoUNaKTUKM 3a601eBaHNA.

B cucteme cpegHero obuiero o6pasoBaHus «buonorus», n3yvyaemas Ha 6a30BOM YpOBHe, SBNSETCA
06s3aTeNbHbIM y4eOHbIM MPeAMEeTOM, BXOASLMM B COCTaB MpeaMeTHOW 0651acTh «ECTeCTBEHHO-Hay4Hble
npeaMeTbI».

[nsa n3ydeHms 6uonorum Ha 6a3oBoM YpoBHE CpefHero o6Lero obpasosaHus oTeoauTcs 68 yacos: B 10
Knacce — 34 yaca (1 yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Hefento).

COJEPKAHHUE OBYUEHUSA

10 KJIACC

Tema 1. buojsiorust Kak Hayka.

Buonorna Kak Hayka. CBs3b 610/10rMn € 06LWECTBEHHBIMW, TEXHUYECKUMM N APYTUMW eCTECTBEHHbIMU
Haykamu, unocoueld, 3TUKOW, 3CTETUKOW WM NpaBoM. Ponb 6vonorum B OPMUPOBAHUN COBPEMEHHOA
Hay4HOI KapTWHbI Mypa. Cuctema 6M0NOrMYECKUX HayK.

MeToabl NO3HaHWS  XXMBOWM  NpupoAbl  (HabntogeHwe, 3KCNEpPUMEHT,  OMNucaHue, W3MepeHMue,
Knaccugukaums, MoenmpoBaHmne, ctaTuctTmyeckas 06paboTka gaHHbIX).

JdemoHcTpaumnu:

MopTpetsl: Y. OapsuH, I'. MeHgens, H. K. Konbuos, K. Y0oTcoH n ®. Kpuk.

Tabnuubl 1 cxembl: «MeTOoAbl NO3HAHUA YXMBOW MPUPOLbI».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

MpakTnyeckas pabota Ne 1. «M/cnonb3oBaHWe pasNYHbIX METOZOB MPU WU3YYEHUU ONOMOTUYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

XuBble cucTembl (6rOCUCTEMbI) Kak MpeaMeT u3ydeHus 6uonorun. OTAMYME JKMBLIX CUCTEM OT
HeopraHW4ecKoi Npupoabl.



CsoiictBa 6uocucTeM M UX pasHooOpasve. YPOBHWM OpraHusaumMm OUOCUCTEM: MOJEKYNAPHBINA,
KNETOYHbIW, TKaHEBbLIN, OpPraHWU3MEeHHbIA, NONYNALNOHHO-BULOBOM, 3KOCUCTEMHBIA (61MOreoLEeHOTUYECKIIA),
OmocepHsbIi.

JdemoHcTpaumnu:

Tabnmupl 1 cxembl: «OCHOBHbIE NMPU3HAKM XXMN3HW», «YPOBHU OpraHn3aLmm XXMBON NpUPoAbI».

O6opypgoBaHue: mogenb monekynsl AHK.

Tema 3. XumMHnuecKuii COCTAB M CTPOEHUE KJIETKH.

XVMUYECKNn CcOCTaB KIETKN. XUMMWUYECKME 3MIEMEHTbI: MaKpO3/MEMEHTbI, MUKPO3/neMeHTbl. Boga u
MWHEepPa/bHblEe BELLEeCTBa.

®PYHKLMN BOLAbI U MUHepa/bHbIX BELLECTB B K/eTKe. MNoaaepykaHne 0CMOTUYECKOro 6asiaHca.

Benku. CocTtaB 1 CTpoeHWe 6enKoB. AMUHOKUCIOTbI — MOHOMEpPbL! 6eNKOoB. He3aMeHUMble U 3aMeHUMble
aMUHOKUCNOTbI.  AMUHOKWUCNOTHBIA COCTaB. YPOBHW CTPYKTYpbl 6GefKoBOW MOMeKynbl  (MepBUYHas,
BTOPMYHas, TPeTUYHasd W 4YeTBepPTUYHas CTPYKTypa). XMMUYecKne CBOMCTBA 6efnkoB. Buonorunyeckue
(hyHKLMM GENKOB.

®epmeHTbl — 6uonornyeckne Karanmsaropbl. CTpoeHWe (hepMeHTa: akTUBHbIA LEeHTP, cybcTpaTHas
cneunduyHocTb. KogepMeHTbl. BuTamuHbl. OTMUns (hepMEHTOB OT HEOPraHNYeCKMX KaTainm3aTopos.

YrneBogbl: MoHOcaxapugbl (r0Ko3a, prbo3a M Le30Kcnpnbo3a), aucaxapuibl (caxaposa, nakrTosa) u
nonmcaxapuibl (Kpaxmas, rMKoreH, Lenntonosa). bronornyeckue pyHKUUM yrneBoLoB.

Nvunugbl:  Tpuranuepuabl, — gocponunuabl,  crepongpl.  FMapopunbHO-rmapodobHbIe  CBOMCTBA.
Buonornueckne gyHKumyM nunngos. CpaBHeHWe YrneBooB, 6e/IKOB Y IMNNLOB KakK MCTOYHUKOB 3HEPI UK,

HyknenHoBble kKucnotel: AHK 1 PHK. Hykneotuabl — MOHOMEPbI HYKNENHOBLIX KUcNoT. CTpoeHune v
yHkumm AHK. CtpoeHue n yHKunmn PHK. Bugbl PHK. AT®: cTpoeHue 1 yHKLUN.

LinTonorus — Hayka o KfieTke. KnetouHas Teopust — npyuMep B3aMMOZENCTBUA UAEN 1 (haKTOB B HAYYHOM
no3HaHUN. MeTofbl U3YYEHUS KETKW.

KneTka Kak LefnocTHas Xusad cuctema. OOLive Npu3HaKu KIETOK: 3aMKHYTas Hapy)kHas MembpaHa,
mosnekynbl JHK Kak reHeTU4eckuid annapart, cucTema crHTe3a 6enka.

Tunbl KNETOK: 3yKapuoTM4yecKasd U npokapuoTmyeckasd. OCOGEHHOCTM CTPOEHUS MPOKapUOTUYECKOW
KneTkn. KnetouHas cTeHka 6akTtepuid. CTpOeHMe 3yKapvOTUYeCKON KNeTKU. OCHOBHblE OT/IM4YuS
PacTUTENIbHOW, YXUBOTHOMN U rPUGHON KNETKM.

[MoBEPXHOCTHbIE CTPYKTYPb! KETOK — KNETOYHas CTEHKA, MMKOKa/IMKC, UX PYHKUMK. NnasmMaTnyeckas
mMembpaHa, eé cBoiicTBa M PyHKuuK. LinTonnasma v eé opraHongsl. OfLHOMeMOPaHHbIE OpPraHoOUAbl KNeTKK:
AMC, annapat onbaXu, nM30COMbl. [M0NyaBTOHOMHbIE OpraHoWAbl KIETKW: MUTOXOHAPUW, NAACTUAbI.
MpouncxoxaeHre MUTOXOHAPUIA U NnacTua. Buabl nnactng. Hemem6paHHble opraHomabl KNeTKW: prboCcoMbl,
KIETOYHbIN LUEHTP, LEHTPUOIN, PECHUYKN, XXIYTUKN. PYHKLMN OPraHOMA0B KNETKU. BKNOYeHNs.

FA0po — perynaTopHbliA LEeHTP KneTku. CTpoeHve sgpa: saepHas 060/104Ka, Kapuorniasma, XpoMaTuH,
AAPbILLKO. XPOMOCOMBI.

TpaHCcnopT BELLECTB B KNETKE.

JdemoHcTpanum:

MopTpeTbl: A. JleBeHryk, P. I'yk, T. LUBaHH, M. LUneigeH, P. Bupxos, k. YotcoH, ®. Kpuk, M.
YUnkuHce, P. ®paHknuH, K. M. bap.

[Ovarpammbl:  «PacnpefeneHve XMMUYECKUX 3/1EMEHTOB B HEXWBOW npupoge», «PacnpegeneHue
XUMUYECKNX 3N1EMEHTOB B XXMBOW NPUPOLE>.

Tabnuubl 1 cxembl: «leprognyeckas Tabnmua XMMUYECKNX 3/IEMEHTOB», «CTPOeHME MOJIEKY/Tbl BOAbI»,
«brnocnHTes 6enka», «CTpoeHMe MONeKynbl 6enka», «CTpoeHue hepmeHTa», «HYKNeMHOBbIE KUCNOTbI.
OHK», «CtpoeHne wmonekynbl AT®», «CTpoeHMe 3yKapuOTUYECKOW KNeTKU», «CTpOeHUe >XMBOTHOM
KNeTKn», «CTPOEHUe pacTUTENbHOW KNeTKu», «CTpOeHMe MNPOKapuMOTMYECKON KNeTKu», «CTpoeHue saapa
KNeTKW», «YTNeBoAbl», «J/INNnabi».

O6opyaoBaHMe: CBETOBOM MMUKPOCKON, 060pyaoBaHME AN NPOBEAEHUS HabGMOAEHWNA, U3MEPEHUN,
3KCMEepPUMEHTOB, MUKPOMpPenapaTbl PaCTUTENbHbIX, XXMBOTHbLIX U 6aKTepuasibHbIX K/IETOK.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

NabopatopHas pabota Ne 1. «/A3yyeHne KaTaIMTUYEeCKOM aKTUBHOCTM (PepMeHTOB (Ha NprMepe aMmnnasbl
NN KaTanasbl)».

NabopatopHas pabota Ne 2. «M/3yyeHue CTPOEHUS KNETOK PacTeHWiA, XMBOTHbIX W 6GakTepuii nog
MWUKPOCKOMOM Ha FOTOBbIX MUKpOMpenapaTtax v X onnucaHue.

Tema 4. KuzneneaTeJLHOCTh KJIETKH.



OOMeH BellecTB, WA MeTabonmaMm. Accumunaums  (NNacTUYecKMiA 0BMeH) U AMCCUMUSUNSA
(sHepreTnyecknin 06MeH) — [Be CTOPOHbI €AMHOro rnpoiecca meTabonmaMa. Po/lb 3aKOHOB COXpaHeHus
BELLLECTB 1 9HEPT MM B NOHUMaHUKN MeTabonm3ma.

Tunbl 06MeHa BeLLecTB: aBTOTPO(HbIA M reTepoTPOdHbLIA. Ponb (hepMeHTOB B 0OMeEHe BeLLecTB U
MpeBpaLLeHnn 3HEPT UM B KETKE.

doTocmHTe3. CBetoBad M TemHOoBad (hasbl (POTOCUHTE3a. Peakumy (OTOCHMHTE3a. OPHEKTUBHOCTb
(hoTOCMHTE3a. 3HayeHMe (POTOCUHTE3a AN XM3HM Ha 3emne. BnvsiHWe ycnoBuid cpedbl Ha (DOTOCUMHTE3 U
CMoCco6bI MOBbILIEHNS ero NPOAYKTUBHOCTA Y KY/bTYPHbIX PACTEHUIA.

XeMocuHTe3. XeMOoCHHTe3npyroLLme 6akTepun. 3HaueHe XeMOCUHTE3a /151 XXM3HU Ha 3emrie.

SHepreTnyecknini 06MeH B KneTke. PacliensieHne BeLeCTB, Bblge/leHNe U akKyMy/MpOBaHWe 3Hepruv B
KNeTKe. ST1anbl 3HepreTmyeckoro obmeHa. Mnvkonus. bpoxeHue n ero suabl. KMCNOpoAHOE OKUCNEHWE, UK
K/IETOYHOE fbixaHue. OKMCnTenbHoe ochopunnpoBaHmne. SPHEeKTUBHOCTb IHEPTeTUYECKOr0 06MeHa.

Peakumn MmaTpuyHOro cuHTtesa. [eHeTuyeckasd uHGopmauma u AHK. Peanusauymsi reHeTM4ecKom
MH(OpPMaUMn B KneTke. MeHeTUYecKuidi Kog M ero CBOWCTBA. TPaHCKPUMUMA — MaTpUYHbIA cuHTe3 PHK.
TpaHcnaums — 6uocuHTe3 6enka. JTtanbl TpaHcnauun. KoauposaHue aMUHOKMCNOT. Ponib pubocom B
bnocuHTese beska.

HekneTouHble (OpMbl XM3HU — BUpYCbl. Wctopus OTKpbITUA BupycoB (O. W. VBaHOBCKuWIA).
OCOBEHHOCTN CTPOEHUS N XWU3HEHHOrO LMKIa BUPYCOB. bakTepmodarn. BonesHn pacteHWi, XUBOTHbIX Y
4esioBeka, BbI3blBaeMble BUpycamu. Bupyc mmmyHogegpumumta yenoseka (BNY) — Bosbygutens CMA[a.
ObpartHas TpaHCKpuUnuusa, peBepTasa W  UHTerpasa. [podmnakTvka pacrnpocTpaHEHWUs  BUPYCHbIX
3a60neBaHNN.

JdeMmoHcTpamum:

MoptpeTsl: H. K. Konbuos, . . NeaHoBckuia, K. A. Tumnpsses.

Tabnmupbl U cxeMbl: «TuUMbl NUTaHUS», «MeTabonnsm», «MUTOXOHLPUA», «DHEPreTUYECKNA 0OMEH,
«Xnoponnact», «PoTocuHTe3», «CtpoeHne OHK», «CTpoeHMe v (yHKUMOHWPOBaHME TeHa», «CUHTe3
benka», «leHeTUYecKuini Kop», «Bupycbl», «baktepumogarn», «CTPOEHME W >KM3HEHHbIA UMKN BUpyca
CMNAa, 6aktepuodara», «Pennnkaumsa AHK».

O6opypoBaHue: Mogenu-annankaumm «YasoeHne [AHK wn  TpaHckpunuus», «buocmHTes 6enkax,
«CTpoeHne KNeTKn», Moaenb CTpyKTypbl AHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KNeTouHbIN UMK/, VAN XMU3HEHHbIA LUK KNeTkn. WHTepasa 1 muto3. lMpouecchl, npoTekarolime B
NHTepdase. Pennnkaumsa — peakums MaTpmyHoro cuHtesa HK. CTpoeHne XpoMocoM. XPOMOCOMHbIA Habop
— KapvoTun. AuMnnouaHbli U ranfiongHblil XpOMOCOMHbIE Habopbl. Xpomatugbl. LiuTtonornyeckme OCHOBbI
Pa3MHOXEHWNA Y UHAMBMAYATLHOIO Pa3BUTUA OpraH1U3MOB.

[Jenenve knetkn — muto3. Ctaguyu MuTo3a. lpouecchl, MPOUCXOAALLME HA PasHbIX CTagusX MUTO3a.
Brvonornyecknii CMbICN MUTO3a.

[MporpamMmmMmupyemas rmbesb KeTKu — anomnTos.

PopMmbl pasMHOXEHMSI OpraHM3mMoB: 6ecrnosioe M nososoe. Buabl 6ecnonoro pasMHOXeHUs: feneHune
HajBoe, TMOYKOBaHMe OfLHO- W MHOTOK/IETOYHbIX, Cropoobpa3oBaHMe, BEreTaTMBHOE Pa3MHOXEHMeE.
VcKycCcTBEHHOE KNOHMPOBaHWE OpraHM3MOB, ero 3HaueHne 41 cenekLmn.

M0/10BOE pa3sMHOXeHWe, ero oTIM4Ymna OT 6ecnosoro.

Meit03. Ctagum Meiosa. lMpouecchbl, NPOUCXOAdALLME Ha CTaguax Meliosa. oBefeHMe XPOMOCOM B
meio3e. KpoccnHroBep. bUOMOrnyeckunii CMbIC 1 3Ha4eHWe Melio3a.

"ameToreHes — npoLecc 06pa3oBaHNsA MOMOBbIX K/IETOK Y XUBOTHbIX. 10/10Bble Xenesbl: CEMEHHUKN 1
AMYHKKK. O6pa3oBaHWe U pPa3BUTHE MOJOBbIX KNETOK — raMeT (crepMato3ons, ArLeKneTka) — cnepmaToreHes
1 oBoreHe3. OCOGEHHOCTY CTPOEHUSA ANLIEKNETOK M criepMaTo3ongoB. OnnoLoTBopeHe. MapTeHoreHes.

WHgmBuayansHoe passuTue  (OHTOreHes). 3MOpWOHanbHOe pa3BuTMe  (ambpuoreHes).  JTanbl
9MOPUOHA/ILHOTO  PasBUTUA Yy  MO3BOHOYHbLIX JKMBOTHBIX: [APO6/EHMe, racTpyfsauus, OpraHoreHes.
MocTambproHanbHoe pasBuTue. TuMbl NOCTIMOPUOHAIBHOTO PasBUTUA: NPAMOE, HEMPSAMOE (SIMUYMHOYHOR).
BnusHue cpeapbl Ha pa3BuTVE OPraHn3MoB, PaKTopbl, CNOCO6HbIE BbI3blBaTb BPOXAEHHbIE YPOLCTBA.

PocT v pa3BuTne pacTeHnid. OHTOreHe3 LLBETKOBOI0 PaCTEHNS: CTPOEHME CEMEHN, CTaLUN Pa3BUTUS.

JdemMoHcTpanum:

Tabnuubl N cxeMbl: «POpPMbl PaSMHOXEHWS OPraHU3mMoB», «[lBOMHOE ONJ0LOTBOPEHME Y LIBETKOBbIX
pacTeHuin», «BeretaTBHOE pasMHOXKEHME pacTeHU», «[leneHne KNeTkn GakTepuii», «CTPOeHMEe MOMOBbIX



KNeTOK», «CTPOEHNE XPOMOCOMbI», «KNETOUHBINA LUKI», «Pennnkaums AHK», «MuTo3», «Meiio3», «Ipsavoe
N HenpsMoe pa3BUTUE», «[ aMeToreHes3 y MIeKonuTatoLLmMxX 1 YyenoBeKa», «OCHOBHbIE CTa OHTOTEHE3a».

Ob6opyaoBaHve: MUKPOCKOM, MUKponpenapatbl «CrepMaTo3onibl MIEKOMUTAIOWEro», «HAnueKkneTka
MNeKonuTaloLwero», «KapnmoknHes B K/ETKax KOpeLUKa /yKa», MarHUTHaa Mofefnb-annavkauua «feneHue
KneTku», mogens AHK, mogenb meTagazHOM XpOMOCOMBI.

JlabGoparopHble U NpaKTHYecKue padoThbl:

NabopatopHast pab6ota Ne 3. «HabnogeHne MmMTO3a B KeTKax KOHYMKa KOpeLlKa flyka Ha FOTOBbIX
MUKpOMpenapaTax».

NabopatopHas paboTa Ne 4. «/13yyeHne CTPOeHMS NOMOBbIX KMIETOK HA FOTOBbIX MUKpOMpenaparax».

Tema 6. Haciie1cTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

MpeaMeT M 3afaun reHeTuku. Wctopus pasBuUTUA TeHETUKW. Ponb LMTONOrMA U 3MOPMONOrnn B
CTaHOB/IEHWUWN TeHETUKU. BKNag pOCCUCKNX N 3apYOeXHBIX YYEHbIX B pa3BUTVE reHeTUKN. MeTobl FeHETUKM
(rM6pnaoNornYecKnii, UMTOreHeTUYECKMIA, MONEKYNIIPHO-TEHETUYECKMNI). OCHOBHbIE FeHETUYECKIE MOHATUS.
"eHeTMYeCKas CMMBO/IMKA, UCMOMb3yeMas B CXeMaX CKPELLMBaHWIA.

3aKOHOMEpPHOCTM  HacnefoBaHUs  MPWU3HAKOB, YCTaHOBMEHHble [. MeHgenem. MoHoOrmépuaHoe
CKpelymBaHve. 3akoH eanHoo6pasns rnubpuaos MepBoro MOKoseHWs. paBuio LOMUHUPOBaHWSA. 3aKOH
pacLLlensieHns Npu3HaKkoB. [M'MnoTe3a YACTOTLI raMeT. NonHOoe 1 HemnoHoe 4OMUHKPOBaHNE.

OnrnbpraHoe ckpelivBaHne. 3akOH He3aBUCMMOIO Hac/nefoBaHWA MNPU3HaKoB. LlMToreHeTnyeckume
OCHOBbI AUTMOPUAHOIO CKpewmBaHna. AHaM3MpYLoLLee CKpelmBaHue. cnonb3oBaHMe aHaIM3npYOLWEro
CKpeLLmBaHus 4na onpegenieHns reHoTunna ocoou.

CuensieHHoe HacnefoBaHue npu3HakoB. Pabota T. MopraHa no CLenseHHOMY Hac/nefoBaHUIO TeHOB.
HapyLLeHWe cLenneHns reHoBs B pe3y/nbTaTe KpoCCUHIoBepa.

XpOMOCOMHas Teopus HacneACTBEHHOCTU. [TeHeTUYEeCKME KapThbl.

"eHeTnKa nona. XpoMOCOMHOe onpeaeneHne nona. AyTocoMbl U MOJIOBbIE XPOMOCOMbI. ["OMOrameTHbIe
N reTeporamMeTHble opraHn3Mbl. HacnefoBaHWe NPU3HaKOB, CLEMNIEHHbIX C MO/IOM.

M3meHuMBOCTb. Buibl W3MEHUMBOCTU: HeHaCneACTBEHHad W HacneAcTBeHHasa. Ponb  cpedbl B
HEHaCNeCTBEHHON M3MEHUYMBOCTW. XapaKTepucTuKa MOAUMUKALMOHHOMW M3MEHYMBOCTW. BapuaumoHHbIN
pag 1 BapnaunoHHasa Kpusas. HopMa peakumy npusHaka. KonnyecTBeHHbIe N KAYECTBEHHbIE NMPU3HAKM N 1X
HopMa peakumun. CBoCTBa MOANPUKALMOHHON N3MEHYMBOCTMU.

HacneficTBeHHas, WM TeHOTUNUYECKasd, U3MeHYMBOCTb. KOMOWMHATMBHAsA W3MeHYMBOCTb. Meio3 u
MOMI0BOI NPOLLECC — OCHOBA KOMOUHATUBHOA M3MEHUMBOCTU. MyTalMOHHasA N3MEHYMBOCTb. Knaccugukaums
MyTaLWiA: TeHHble, XPOMOCOMHbIE, FreHOMHblE. YacToTa v NpuUYnHbl MyTauuid. MyTareHHble akTopbl. 3aKOH
rOMO/OrMYECKMX PA0B B HacNeACTBeHHOM nameHusoctn H. V. BaBunosa.

BHeagepHasa HacneACTBEHHOCTb U U3MEHUMBOCTb.

eHeTVKa YenoBeka. Kapnotun yenoBeka. OCHOBHble METOAbl FEHETUKM YeoBeKa: reHeasnormyeckui,
ONN3HELOBbIA,  LMTOrEHETUYECKUIA,  OMOXMMWUYECKNIA,  MONEKYNSAPHO-TeHeTuYecknini.  CoBpPeMEHHOe
onpepesieHne reHoTuna: NnoIHOreHOMHOE CEeKBEHMPOBaHME, FeHOTUMUPOBaHWE, B TOM 4KCe C NOMOLLbLH
MUP-aHanm3a. HacneactBeHHble 3a60/ieBaHUS YenoBeKa: FeHHble 60/1e3HM, 60M1e3HM C Hac/ieACTBEHHOM
NnpeapacrnosioXKeHHOCTbHO, XPOMOCOMHbIe 60/1e3HN. CoMaTUYeckme U reHepatuBHble MyTtauuun. CTBOMOBbIE
KNeTku. MpuHUMMbI 340pOBOr0 06pas3a >KU3HW, AMarHOCTUKM, NPOMUMAKTUKNA W IEYEHUS TEHETUYECKUX
6onesHeii. MeAMKO-reHETUYECKOE KOHCYNbTMPOBaHME. 3HaYeHNe MeANLMHCKOM reHETUKIN B NPeA0TBpaLLeHm
N NeYEHUN TeHeTUYECKMX 3ab60/1eBaHNIA YeloBeKa.

JdemoHcTpaumnu:

MopTpeTbl: . MeHaenb, T. MopraH, I'. ge ®pus, C. C. Uetsepukos, H. B. Tumodees-Pecosckuid, H. .
BaBunos.

Tabnmupl 1M cxembl: «MOHOTMOPUAHOE CKpelmBaHWe W ero UWUTOreHeTUYecKas OCHOBa», «3aKOH
pacLLensieHnst 1 ero LMTOreHeTU4Yeckass OCHOBa», «3aKOH YMCTOTbI rameT», «[urnbpugHoe CKpeLmBaHue,
«LInTonornyeckmne OCHOBbI AUTMOPUAHOIO CKPeLLMBaHNs», «Melio3», «B3anMogeincTBue anfiefibHbIX reHOB»,
«[eHeTNYeCKMe KapTbl pPaCTEHWA, >KUBOTHbIX W 4YesoBeka», «leHeTMKa Mona», «3aKOHOMEPHOCTU
HacnefoBaHuA, CLEN/IEHHOro C MosioM», «KapuoTunbl YenoBeKa W XXMBOTHLIX», «Buabl U3MEHUMBOCTU»,
«MogunukaumoHHas W3MeHYMBOCTb», «HacnegoBaHue pesyc-hakTopa», «[eHeTUKa Trpynn  KpOoBW»,
«MyTauMoHHasa NU3SMEHUYNBOCTb».

Ob6opynosaHve: Mofenm-annavkaumm «MoHOrmMopuaHoe ckpewmsaHme», «HemnosHoe JOMUHUPOBaHUE,
«AnurnépuaHoe ckpewmBaHue», «lMepekpECT XPOMOCOM», MUKPOCKOM W MuKpornpenapar «/[po3odunax»
(Hopma, myTauun PopMbl KpbIbEB U OKPacKu Tena), repbapuin «"o0pox NOCEBHOM».



JlabopaTopHble H IpaKTHYeCKHe padoThI:

JTabopatopHas pabota Ne 5. «/3yyeHne pe3ynbTaToB MOHOTMOPUAHOIO N AUTNOPUAHOIO CKPELLMBAHNA Y
[p030(hn/ibl HA FTOTOBbLIX MUKPOMNpenaparax».

NabopatopHass pab6ota Ne 6. «M3ydyeHne MOLUPMKALMOHHON  M3MEHYMBOCTM, MNOCTPOEHME
BapuaLMOHHOr 0 psifia v BapuaLoHHOW KPUBOWA».

JabopatopHas paboTa Ne 7. «AHa/n3 MyTauuii y Apo30dusibl Ha rOTOBLIX MUKpPOMpenapaTax».

MpakTnyeckas pabota Ne 2. «CocTaBneHNe 1 aHasIn3 POJOC/IOBHbIX Ye/10BEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuma Kak Hayka 1 npouecc. 3apoXaeHue cenekumm U goMectukaumns. Yuenve H. V. Basunosa o
LIeHTpax MPOUCXOXAEHUA U MHOroobpasus Ky/bTYPHbIX PacTeHWi. LIeHTpbl NPOMCXOXAEHUS AOMALLHUX
XUBOTHbIX. CopT, NOpoAa, LTaMM.

CoBpeMeHHble MeToAbl cenekuun. MaccoBblii U UHAMBUAYAbHLIA OTOOPLI B CEMeKUMM PacTeHWin U
XMBOTHbIX. OLeHKa 3KCTepbepa. BM3KOPOACTBEHHOE CKpeliMBaHMe — WHOPUAMHT. YucTasd NMHKA.
CkpelymBaHMe YMCTbIX JIMHWIA. [eTepo3nc, wnm rmbpuaHas cuna. HepoacTBEHHOe CKpelumBaHue —
ayTopuamHr. OTpanéHHas rubpuamsaums n eé ycrnexu. VICKYCCTBEHHbIA MyTareHes W MofyyeHue
NofMNIONA0B. JOCTUXEHUA CeNeKLUUN PACTEHWNIA, XXUBOTHbLIX U MUKPOOPraH13MOB.

BroTexHOMOrMa Kak OTpacib MPOM3BOACTBA. [eHHas MHXeHepus. JTanbl CO34aHUA PeKOMOMHAHTHOM
OHK wn TpaHcreHHbIX opraHusMoB. KneTtouHas WHXeHepus. KneTouyHble KynbTypbl. MUKPOKIOHaIbHOE
pasMHOXeHWe pacTeHWid. KNOHMpOBaHME BbICOKONPOAYKTMBHbLIX CE/IbCKOXO3AMCTBEHHbIX OpraHU3MOB.
JKonorunyeckme u atnyeckune npobnemsl. MO — reHeTUYeCKN MOANPULMPOBAHHbIE OPraHN3MbI.

JeMoHcTpaunn:

MopTpetol: H. . Basunos, . B. MuuypuH, . [. KapneyeHko, M. ®. BaHOB.

Tabnmubl M CXeMbl: KapTa «LIeHTpbl MPOUCXOXAEHMS M MHOroobpasvsi KyNlbTYPHbIX PacTEHMI»,
«lopofbl LOMaLLHMX XXUBOTHbIX», «CopTa KYNbTYPHbIX pacTeHuii», «OTAanéHHas rnopuamnsaums», «PaboTbl
akagemmka M. @. VBaHoBa», «[lonmnaongmsa», «O6beKTbl 6UOTEXHONOrNM», «KNneTouHble KynbTypbl W
KMIOHNPOBaHMe», «KOHCTPYMpPOBaHMe 1 NepeHoC reHoB, XPOMOCOM>.

Ob6opyaoBaHMe: MyNsHKU NAOLOB U KOPHEMNIOA0B AMKMX (HOPM M KyNbTYPHbIX COPTOB PacTEHWIA,
repbapuii «CesibCKOX03ANCTBEHHbIE PACTEHUSAY.

JlaGopaTopHble U IpaKTHYeCKUE padoThI:

AKekypenst «OCHOBHbIe METOAbl U LOCTVKEHUS CeNEKUUN PACTEHUA N XXMBOTHbLIX (Ha CENEKLMOHHYHO
CTaHUMIO, NNEMEHHYIO (DepMy, COPTOMCMbITaTeNIbHbIA Y4acTOK, B TEM/MYHOE XO39MCTBO, N1abopaToputo
arpoyHmBepcuTeTa NN HAYYHOTO LIEHTPa)».

11 KJIACC

Tema 1. JBorONMOHHAS OHOJIOTHS.

MpeanocbINKM BO3HUKHOBEHUS 3BOJTHOLMOHHOA TeOpUA. SBONIOLMOHHAA TEOPUS 1 €€ MeCTo B 61onorunu.
BnusHve 3BONHOLMOHHOM TEOPUN HA Pa3BUTUE BUOMOTUN U LPYTUX HayK.

Ceugetensctea 3BoMOUMU. [laneoHTONOTMYECKME:  MOC/ef0BaTe/lbHOCTL  MOSB/IEHUS BWUAOB B
NaIeOHTONIOrMYECKO NeTonmneK, nepexoiHble opmMbl. Broreorpafuyeckre: CXOACTBO U pasnmuve hayH u
(hlop MaTepUKOB 1 OCTPOBOB.

AMOPMONOrnyeckre: CXOACTBA M Pasnnyuma aMOPUMOHOB pa3HbIX BULOB MO3BOHOYHbIX. CpaBHUTENbHO-
aHaTOMMYecKue: rOMOMOrnYHbIe, aHasIornyHble, pPYAMMEHTapHbIE OpraHbl, artaBM3Mbl. MonekynspHo-
OMOXMMMYECKME: CXOACTBO MEXaHW3MOB HaC/MefCTBEHHOCTM M OCHOBHbIX METabo/IMyecKux MnyTen y BCex
OpraHuM3mMoB.

3Bo/OLMOHHAas Teopus Y. [JapsuHa. MpeanocbiiKM BO3HUKHOBEHUSA AapBUHM3MA. [BVXKYyLiMe Cusbl
3BONHOLMN BUAOB NO [apBuHY (M36bITOYHOE Pa3MHOXEHME NPW OrpaHMyYeHHOCTM PecypcoB, HeonpeaenéHHas
N3MEeHYMBOCTb, 6opb0a 3a CyLLIECTBOBaHME, ECTECTBEHHbIN 0TOOP).

CuHTeTMYecKas Teopus agositoumn (CTI) 1 e€ OCHOBHbIE NONOXKEHNS.

Mukpoasonouma. Nonynauna Kak eguHULa BUAA U 3BOSIOLUN.

[BvxyLive cunbl (hakTopbl) 3BOMOLUN BUAOB B Mpupoge. MyTauOoHHbIA NpoLecc U KOMOMHaTUBHAS
N3MEHYMBOCTb. [MONyNALMOHHbIE BOSHbI U Apeid reHoB. M3onaums n murpaums.

EcTecTBeHHbIN 0TOOP — HanpasnsatoLWMiA PakTop 3B0NHOLMN. POPMbI ECTECTBEHHOIO 0T60PA.

Mprcnoco6/1IeHHOCTL OPraHN3MoB Kak pe3y/nbTaT 3BoMouUMK. MprMepbl MPUCNOCO6/1eHNIA Y OpraHM3MOoB.
Apomopo3bl 1 nanoagantaluu.

Bug n BugoobpasosaHve. Kputepum Bupa. OCHOBHble (hOpMbl BUA00OPa30BaHUA: reorpamyeckoe,
3KOJIOTNYECKOe.



Makpossosniouus. Popmbl 3BOMOLMN: (PUNIETUYECKAsA, AMBEPreHTHas, KOHBEPreHTHas, napasnnenbHas.
HeobpaTMoCTb 3BONHOLUN.

lMpoucxoxaeHve OT  HecCrneuuasM3MpoBaHHbIX  Npeakos.  [porpeccupyroliad — crneluanusaums.
AjanTuBHas pagmauus.

JdemMoHcTpanum:

MopTpetbl: K. JluHHeR, XK. b. Jlamapk, Y. OapsuH, B. O. Kosanesckuii, K. M. bap, 3. ekkenb, @.
Mtionnep, A. H. CesepL0B.

Tabnuubl 1 cxembl: «Pa3BUTVE OPraHNYecKoro Mmpa Ha 3emne», «3apofblLLmn MO3BOHOUHbIX XKUBOTHLIX»,
«ApXeonTepurKe», «Popmbl 60pbObLI 3a CyLLECTBOBaHME», «ECTECTBEHHbIN 0TOOP», «MHOroo6pasve copToB
pacTeHuii», «MHOroobpasne nopog >KMBOTHbIX», «lMonynauum», «MyTauMOHHAsA W3MEHUYNBOCTb,
«ApomMopo3bl», «anoagantaummy», «ObLan gereHepaums», «ABvKyLLMe CUibl 3BONOLUKY», «KapTa-cxema
MapLupyTa nytewecTtsus Y. JapBuHa», «bopbba 3a CyLlecTBoBaHMe», «I1pnCrnoco6/1eHHOCTb OpraHnM3MoB,
«["eorpagmyeckoe B1A0006pasoBaHme», «IKON0rMYecKoe BUA006pa3oBaHNeE.

O6opynoBaHMe: KOJIMEKLMSA HACEKOMbIX C Pa3/IMyHbIMK TUMaMyW OKPacku, Habop MI0L0B U CEMSH,
Konnekums «prvMepbl 3alUTHLIX MPUCNOCO6MEHNIA Y XXMUBOTHbIX», Mofenb «OCHOBHblE HarnpaB/ieHus
3BOMOLMMN», 06bEMHAA MofeNb «CTPOEHMe FONI0BHOrO MO3ra MO3BOHOUHbIX.

Buoreorpadmyeckasd Kapta Mupa, Konnekums «®Popmbl COXPAHHOCTM WMCKOMAeMbIX >KMBOTHbLIX W
pacTeHuii», MOAeNb annaukaumsa «epekpéct XpoMOCOM», BNaXKHble npenapatbl «Pa3BUTUE HaCceKOMOro»,
«PasBuTre Narywkm», Mukponpenapat «Apo3oguna» (Hopma, MyTauum hopmbl KpbIsIbeB U OKPacKu Tena).

JlaGopaTropHble H NpaKTHYecKue padoThbl:

NabopatopHas paboTa Ne 1. «CpaBHeHMe BULOB MO0 MOPOIOrMYECKOMY KPUTEPUIO.

NNabopatopHass pabota Ne 2. «OnwucaHvWe MpUCNOCO6/IEHHOCTM OpraHu3Ma u eé OTHOCUTENIbHOro
Xapakrepa.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE "KU3HHU Ha 3eMuie.

[oHay4yHble npeacTaBNeHVs O 3apOXAEHWM XM3HW. HayyHble runoTesbl BO3HUKHOBEHUSA XW3HW Ha
3emsie: aburoreHes 1 naHcnepMus. Xummuyeckas 3Botoumns. ABGMOreHHbIN CUHTE3 OpPraHNYecKMX BeLLeCTB U3
HEOpraHWYecKnx. JKCMepuMeHTaslbHOe MOATBEPXKAEHVNE XMMWYECKOW 3BoMouunu. HavanbHble 3aTansbl
oronorunyeckoi agonoummn. F'vnotesa PHK-Mupa. dopmmnpoBaHne MeMopaHHbIX CTPYKTYP Y BO3HUKHOBEHWE
NPOTOKNETKN. MepBble KNETKU 1 NX 3BONOLMA. POPMUPOBaAHME OCHOBHBIX IPYN XXMBbIX OPraHU3MOoB.

Pa3BUTME >XM3HM Ha 3emsie No 3pam W nepuofam. Katapxei. Apxeiickas U MNpPOTepo30iMcKas 3pbl.
Maneosolickas 3pa W €€ nepuofbl:  KeMOPUWACKWUIA, OPLOBWUKCKUWA,  CUTYPUACKWIA,  [EBOHCKUMN,
KaMeHHOYTO/IbHbIA, NEPMCKHIA.

Me3030/icKas apa 1 e€ neproLbl: TPUACOBBINA, OPCKUIA, MeNOBOM.

KaliHo3olcKas apa v e€ nepunofbl: NaneoreHoBbIA, HEOTeHOBbI, aHTPOMOreHOBBIN.

XapakTepucTKa KnMmMaTa 1 reoflormyeckmnx npotieccoB. OCHOBHbIE 3Tarbl 3BOJOLMN PaCTUTE/ILHOTO U
YXMBOTHOTO Mupa. ApoMOpPgO3bl Y PaCTEHMIN U XXMBOTHbIX. [0sIBNEHMe, pacyBeT ¥ BbIMUPaHMe rpynmn XUBbIX
OpraHv13mos.

Cucrtema OpraHM4yeckoro Mupa Kak OTpaxeHue 3Bofitouun. OCHOBHble CUCTEMATUYecKue rpynnbl
OpraHv13mos.

JBoNOLUMSA YenoBeka. AHTPOMNOONMA Kak Hayka. Pa3BuTue npefcTaBieHnii 0 MPOUCXOXAEHNIN YesloBeKa.
MeToabl M3yyeHWs aHTporioreHesa. CXOACTBA M pas3/MuMs 4esioBeKa M XMBOTHbIX. CucTemMatnyeckoe
MOSIOXKEHVE Ye/loBeKa.

Aevxyuwe cunbl (pakTopbl) aHTpororeHesa. HacneacTBeHHas M3MEHUYMBOCTL M eCTECTBEHHBI OTOOP.
OOLLECTBEHHBIN 06pa3 XM3HW, U3TOTOBNEHWE OPYANIA TPYAA, MbILLIEHUNE, PeYb.

OCHOBHble CTaMn W BETBU 3BOMOLMM YefloBeKa: aBCTpasionuTekn, YenoBek yMmenblid, Yenosek
NPAMOXOAALLMIA, YenoBeK HeaHAepTasbCKUA, YenoBeK pasyMHblil. HaxogKu MCKonaeMblX OCTATKOB, BPeMS
CYLLLeCTBOBaHMWSA, 0611aCTb pacnpocTpaHeHns, 06bEM ro/IoBHOIO MO3ra, 06pa3 XXU3HW, OpyaunS.

Uenoseyeckune pacbl. OCHOBHble GOMbLUME pacbl: eBponeovaHas (eBpasuiickas), Herpo-aBCTpaioniHas
(skBaTopuasbHast), MOHrosomMaHas (asvaTCcko-amepuKaHckas). YepTbl NPMCNOCO6/IeHHOCTM NpeacTaBuTeNei
4e/I0BEYECKMX pac K YC/IOBUAM CYLLeCTBOBaHUA. EAMHCTBO YenoBeveckmnx pac. Kputuka pacusma.

JdemoHcTpaumuu:

MopTpeTbl: ®. Peau, /1. MNMactep, A. . OnapuH, C. Munnep, I'. FOpnu, Y. JapsuH.

Tabnuubl M cxembl: «BO3HWKHOBeHWE CONIHEYHOM CUCTEMbI», «Pa3BUTWE OpPraHMYeckoro Mupax,
«PacTuTenbHas KineTka», <«KMBOTHasA KneTka», «[lpokapnotuyeckas Knetka», «CoBpemMeHHasd cuctema
OpraHMyeckoro Mupa», «CpaBHeHVWE aHaTOMWYECKMX YepT CTPOEeHWSA YesioBeKa M YeI0BEKOOOPasHbIX



06e3bsiH», «OCHOBHble MecTa Ma/leOHTONOrMYECKUX HAxXOA4OK MNPEeAKOB COBPEMEHHOIO  YesioBeKa,
«[lpeBHeMLLMe Noan», «[lpeBHMe Ntoan», «[NepBble COBPEMEHHbIE NM0AN», «HenoBeyeckme pachl».

Ob6opypoBaHue: Mynskun «lMpoucxoxaeHne 4denoseka» (OHOCTbI aBCTPaIONUTEKA, MUTEKAHTPOMa,
HeaHJepTaibla, KPOMaHbOHLA), CMEnKU WM U306paXKEHNS KaMeHHbIX OpYAUiA NepBOOLITHOrO YenoBeka
(KamHUM-yonnepbl, pybwuna, ckpebna), reoXpoHONOrMyeckas Tabnmua, Komnekums «PopMbl COXPaHHOCTU
MCKOMAeMbIX XXMBOTHBIX U pacTeHMU».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

MpakTnyeckas pabota Ne 1. «/13yyeHre NCKONaeMbIX OCTATKOB PaCTEHMUIA U XMBOTHbIX B KONIEKLMSAX».

SKCKypCUs «IBOMOLMA OPraHNYecKoro Mupa Ha 3emne» (B eCTECTBEHHO-HayUHbI UK KpaeBeayecKunii
My3€ei).

Tema 3. Opranu3mbl 4 OKpPY:KAWIIAs cpeaa.

JKonorna Kak Hayka. 3agaus U pasfensl 3KoNorun. MeTofbl 3KOMOrMYECKUX  UCCNeA0BaHMiA.
SKO0NOrnyecKoe MMpPOBO33PEHNE COBPEMEHHOIO YENOBEKA.

Cpefbl 06MTaHWs OpraHM3MOB: BOAHas, Ha3eMHO-BO3YLLIHAsA, MOYBEHHAsA, BHYTPUOPraHU3MeHHas.

Jkonornyeckre akTtopbl. Knaccupmkaumsa sKonornyecknx akropos: abnotmnyeckue, bUOTUYeCKMe U
aHTPOMOreHHble. [leicTBME 3KOOrMYEeCKUX (DAKTOPOB Ha OPraHn3Mbl.

AbnoTuyeckme (akTopbl: CBET, TemnepaTtypa, BMOKHOCTb. doTtonepuoansm. [pucnocobneHuns
OpPraHn3mMoB K Je/CTBMI0 abMoTUYeCKNX PaKTOpOoB. B1ofornyeckne pUutmel.

BroTnyeckme hakTopbl. Buabl 6MOTUYECKMX B3aMMOAENCTBUIA: KOHKYPEHLMSA, XMULLHWYECTBO, CUMOMO3 1
ero copmbl. MapasvTnam, Koorepauus, MyTyanmsm, KOMMeHCainsm (KBapTUPaAHCTBO, Hax/e6HWUYECTBO).
AMeHCaIM3M, HeTpasiu3M. 3HayeHne OGMOTMYECKUX B3aMMOAEWCTBUIA ANS CYLLEeCTBOBaHWS OpraHvW3MOB B
NPUPOAHBIX COOBLLECTBAX.

JKOMOrMYeckre XapakTepuctMku nonynaumn. OCHOBHble MokKasatenv NOonynsuun: YUCNEHHOCTb,
NMIOTHOCTb, POXAeMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpaumsa. AuHamukKa YUCNEHHOCTM MonynAuMnm n eé
perynaums.

JdemoncTpanum:

MopTpetbl: A. T'ymbonbar, K. ®. Pynbe, 3. Nekkesb.

Tabnmupl M cxembl: kapta «[MpupogHble 30HbI  3emnn», «Cpefbl 00MTaHMS  OPraHU3MOB»,
«PoTonepnogusm», «flonynaumm», «3aKOHOMEPHOCTU POCTa YMUCNEHHOCTU NONyNAUMU  UHGY30pUn-
Tydhenbkn», «nLieBble Lenm».

JlaGopaTopHble 1 NPaKTHYECKUE PadOThI:

JNabopatopHas paboTta Ne 3. «Mopdonornyeckme 0CO6EHHOCTN pacTeHUI N3 pasHbIX MeCT 0OUTaHUA.

JNabopatopHas paboTa Ne 4. «BnnsHWe cBeTa Ha POCT U pa3BUTME YEPEHKOB KOJeyCa.

MpakTnyeckas pabota Ne 2. «[ofCcYET NJIOTHOCTU NOMYNALUMIA Pa3HbIX BULOB PacTeHUIN».

Tema 4. Coo01recTBa U 3K0OJOrMYECKHE CUCTEMBI.

CoobulecTBO opraHusmMoB — 6uoueH03. CTpyKTypbl OuOLEeHO3a: BWAOBas, MPOCTPAHCTBEHHAS,
Tpognueckas (nuiesast). Buabl-aoMuHaHTbI. CBA3M B G1OLEHO3E.

JKONOrnyeckme cuctembl (3Kocuctembl). MoHATUE 06 akocucTeMe U GroreoleHose. PYHKLNOHaIbHbIE
KOMMOHEHTbI 3KOCUCTEMbI: NMPOAYLIEHTbI, KOHCYMEHTbI, pefyLeHTbl. KpyroBopoT BeLeCcTB M MOTOK 3Heprumv B
akocucTteme. Tpogumyeckre (NULLEBbIE) YPOBHU 3KOCUCTEMBI. [uLieBble Lenu 1 cetu. OCHOBHbIE MOKasaTenu
3KOCUCTEMbI: Bromacca, MPOAYKLMSA. DKOMOrnyeckne nuvpamuibl: NPOAYKUMM, YUCNEHHOCTM, GUOMacChl.
CBoIiCTBa 9KOCUCTEM: YCTOMUMBOCTb, CAMOPErynauus, passuTne. CyKueccus.

MpupoAHbIe 3KOCUCTEMbI. JKOCMCTEMbI 03EP U PeK. IKOCMUCTEMA XBOMHOIO MMM LUMPOKONMCTBEHHOIO
neca.

AHTPOMOreHHble 3KOCUCTEMbI. Arpo3KoCUCTEMbI. YPOOIKOCUCTEMbI. BUOMOrMYeckoe U X039MCTBEHHOE
3HaYeHme arpo3KOCUCTEM 1 YPHOIKOCUCTEM.

Bropa3Hoobpasne Kak (PakTop yCcTOMYmMBOCTM 3KocucTeM. CoxpaHeHue 61OIornyeckoro pasHoobpasms
Ha 3emne.

YueHue B. V. BepHazckoro o 6uocepe. MpaHMupl, COCTaB U CTPYKTypa buocdepbl. XKMBoe BELLECTBO U
ero (yHKumn. Oco6eHHOCTM 6uochepbl KakK rn106asbHON 3KOCUCTEMbI. [UHAMMYECKOe paBHOBECUE W
obparHas cBA3b B buocepe.

KpyroBopoTbl BELLECTB M OMOreoXMMMYECKMe LMKbI 3M1eMEHTOB (Yrnepoda, as3oTa). 30Ha/IbHOCTb
orochepbl. OCHOBHbIE 6UOMbI CYLLIN.

UenoseuecTBO B 6uoctepe 3emnn. AHTPOMNOreHHble M3MeHeHMst B 6uocgepe. [nobanbHble
3KO/OryecKme npobnemsl.



CocyLLecTBOBaHVE NPUPOAbI U YenoBevecTBa. CoxpaHeHne 6Mopa3HO00bpPa3nA Kak OCHOBA YCTOMYMBOCTM
6uocgepbl. OcHOBa pauMOHAIbHOrO  YMNpaB/ieHNs MPUPOAHbIMU  pecypcaMyM M UX  UCMOJb30BaHMe.
LocTmkeHns 6LUoNorMmn n oxpaHa nNpupoabl.

JdemoHcTpaumnu:

MopTpetbl: A. K. TeHcnn, B. H. Cykaués, B. V. BepHafcKuiA.

Tabnmupbl 1 cxembl: «luweBble Lenu», «broLeHo3: cocTaB U CTPYKTypa», «I1pupoaHble CO0OLLECTBAY,
«Llenu nuTaHus», «3Konornyeckas nupamuga», «brocgepa n Yenosek», «3KOCUCTEMA LUMPOKONCTBEHHOMO
neca», «3KOCUCTeMa XBOWHOro feca», «bMoLeHO3 BOA0EMa», «ArpoLeH03», «[puMepHbIe aHTPOMOreHHble
BO3AENCTBUA Ha npupoay», «BaXKHellme UCTOYHNKN 3arpsa3HeHNs BO3AyXa U FPYHTOBbIX BOA», «llousa —
BabKHelLLasi cocTaBnsitoLLas 6uochepbl», «DakTopbl Aerpagaumm nouss», «MapHUKOBbIN 3gh(eKT», «PaKTopbl
PaLMOaKTMBHOIO 3arpsasHeHns 6uocgepbl», «O6LWas CTpyKTypa 6uoctepbl», «PacnpocTpaHeHWe XXW3HWU B
6nocepe», «O30HOBbIN 3KpaH Guochepbl», «KpyrosopoT yrnepoga B 6uochepe», «KpyroBopoT as3oTa B
npupose».

O6opyaoBaHMe:  Mogenb-annamKauma  «TUNUYHble  GMOLEHO3bI»,  repbapuii  «PacTuTenbHble
coobLecTBa», KOMNeKUMn «BUOLEHO3», «Bpeautenn BaXHEMLWNX CebCKOXO3ANCTBEHHBIX KYNbTYp»,
rep6apvv N KONNeKuMm pacTeHNA 1 XXMBOTHbIX, NPUHaA/IEXaLLMe K pa3HbIM 3KO/IOTMYECKUM Tpyrnam OfHOro
Buaa, KpacHas kHuUra Poccuminickoin defepauu, 306paXkKeHns oXpaHseMbIX BULOB PACTEHWUI U XXUBOTHbIX.

INJMIAHUPYEMBIE PE3YJIIBTATbBI OCBOEHUS INTPOI'PAMMBI 110 BHUOJIOI'MU HA
BA30OBOM YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHUS

CornacHo ®IOC COO, ycraHaBnMBalOTCA TpeboBaHUS K pe3ynbTaTaM OCBOEHMS 00y4aroLMMuCs
nporpamm cpefHero o6LLero 06pasoBaHus: MMYHOCTHLIM, MeTanpeaMeTHbIM U NPEeLMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTpyKType /NMYHOCTHbIX pe3y/bTaTOB OCBOEHWUA npeamMeTa «buonorns» BblfeneHbl CrefyroLime
COCTaB/AKOLWME: OCO3HAHME O06YYarOLMMNCA POCCUNCKON TPaXKAaHCKOW WAEHTUYHOCTM — TOTOBHOCTM K
CaMopasBUTUIO, CaMOCTOATE/IbHOCTWM M CaMOOMNPELENieHNIo, Halnye MOoTuBauumM K 0BydeHuto Guonoruu,
LieNleHanpas/ieHHOe pPasBUTME BHYTPEHHUX YOEXIEHWIA JIMYHOCTU Ha OCHOBE KJIHOUEBbIX LEHHOCTeN U
NCTOPUYECKMX Tpaguumnii pasBUTUS OMONOrMYECKOr0 3HaHWSA, FTOTOBHOCTb M CMOCOGHOCTL 06Yy4atoLMXCS
PYKOBOACTBOBATbCA B CBOEN AeATE/IbHOCTU LIEHHOCTHO-CMbIC/IOBbIMU YCTAHOBKaMu, MPUCYLLUMMKN CUCTEME
O1onornyeckoro 06pasoBaHus, HaiMume 3KOJIOrMYECKOro MpPaBOCO3HaHWUSA, CMOCOOGHOCTW CTaBWUTb Lenn u
CTPOUTb XKM3HEHHbIE N/aHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MpeameTa «buonorus» [OCTUraloTcd B e4UHCTBE YYeOHOW U
BOCMUTATENbHOW [AeATeNlbHOCTM B COOTBETCTBMM C TPALULMOHHBIMU POCCUACKUMU  COLMOKYNbTYPHBLIMU,
NCTOPUYECKMUN U AYXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMM, MPUHATLIMK B O6LLECTBE NpaBuaamn U HopMamu
noBefeHNss 1 CrnocobCTBYHOT MpoLeccam CamMOoMo3HaHWs, CaMOBOCMUTAHWUSA W CamopasBUTUA, pPa3BUTUSA
BHYTPEHHEN MO3uLMM NIMYHOCTM, NATPUOTU3MA, YBKEHUA K 3aKOHY W MpaBOMopsaky, YenoBeky Tpygda u
cTapllieMy MOKOMIEHNIO, B3aUMHOTO YBaXXEHWUSA, OEPEXHOro OTHOLUEHWS K KY/NbTYPHOMY Hac/ieavio W
TpagMumMaM MHOrOHaLMOHaNbHOMO Hapoaa Poccuiickoin deaepaummn, NPUPOAE U OKpYXKatoLLel cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS YYeOHOrO npeameTa «BnMonorua» Ao/MKHbI OTPaXaTb FOTOBHOCTb U
CMOCOGHOCTL 06YYaloLMXCA PYKOBOACTBOBATLCA CHOPMMPOBAHHOW BHYTPEHHEA MO3ULMEA IMYHOCTH,
CUCTEMOWA  LIEHHOCTHbIX  OPWEHTauWiA, MNO3UTUBHbLIX  BHYTPEHHUX  YOEXAEHWA, COOTBETCTBYHOLLUX
TPALULMOHHBIM LLEHHOCTAM POCCUIACKOr0 06LLECTBA, PacLUMPEHNE XXN3HEHHOTO OMNbITa 1 OnbiTa AeATeNIbHOCTM
B MpoLecce peaiv3alm OCHOBHbIX Hanpas/ieHWIA BOCNUTATENbHOW AeATeNIlbHOCTW, B TOM YMC/Ie B YaCTU:

1) rpa:kIaHCKOro BOCIIMTAHMS:

CPOPMMPOBAHHOCTb PaXKAAHCKON MO3MLUMM 00YyYatoLLerocs Kak akTUBHOMO M OTBETCTBEHHOrO uJieHa
POCCUIACKOro 06LLECTBA;

0CO3HaHWe CBOMX KOHCTUTYLMOHHBIX NpaB 1 0653aHHOCTEN, YBaXKEHME 3aKOHa 1 NPaBOoMopsAKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKON [eATeNIbHOCTU MPU CO3L4aHMKM YYeOHbIX MPOEKTOB, PeLleHum
yUeOHbIX 1 No3HaBaTe/bHbIX 33a4, BbINO/HEHNM BUONOTMYECKMX IKCNIEPUMEHTOB;

CMOCOBGHOCTL OMNpefensaTb COGCTBEHHYIO MO3ULMIO MO OTHOLUEHWIO K SAIBIEHUAM COBPEMEHHOM YXU3HU 1
0OBACHATL eé;

YMEHVE YyYMTbIBaTb B CBOMX AENCTBUAX HEOOXOLMMOCTb KOHCTPYKTVBHOIO B3aMMOZENCTBUSA NHOLeNR C
pasHbIMUN YOEXKAEHUAMU, KY/IbTYPHBIMU LLEHHOCTAMM 1 COLMaNbHBIM MOMOXEHNEM,;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLECCE COBMECTHOIO BbIMO/IHEHUS YYeOHbIX, MO3HaBaTe/bHbIX U
1CcCnefoBaTe/IbCKUX 3afay, YB&OKUTE/IbHOr0 OTHOLUEHWUA K MHEHUIO OMMOHEHTOB NPU 0BCYXXAEHUW CMOPHBIX
BOMNPOCOB 6UOOrMYECKOr0 CoLepXaHus;



FOTOBHOCTb K 'yMaHWUTapHOM 1 BOIOHTEPCKON AedTeNIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

CPOPMMPOBAHHOCTb POCCUCKOA TPaXXAAHCKOW WAEHTUYHOCTM, MNaTPUOTU3MA, YB@XKEHUS K CBOEMY
Hapofy, 4YyBCTBa OTBETCTBEHHOCTU Nepesd PoAuHON, ropfocTy 3a CBOIM Kpail, CBOKO PoauHy, CBOIN fA3bIK U
Ky/bTYpY, NPOLL/IOe N HACTOsILLEe MHOrOHaLMOHaIbHOTrO Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHWE K MPUPOLHOMY Hac/efuio U MaMsATHUKaM NPUpOoAbl, JOCTUXeHusam Poccun B
HayKe, UCKYCCTBe, CNopTe, TEXHONOIMSX, TPYAE;

CMOCOBGHOCTL OLeHMBaTb BK/IaL POCCUNCKMX YUEHBLIX B CTAHOBMIEHWE U pPa3BUTME BUONOrMK, MOHUMaHNS
3HaYeHNs 61oornK B MO3HaHMN 3aKOHOB NPUPOABI, B XXM3HU Ye/l0BEKA 1 COBPEMEHHOMO OOLLECTBE;

naeriHas y6eXXAEHHOCTb, FTOTOBHOCTb K CMY)XKeHUtO ¥ 3awmTe OTeyecTBa, OTBETCTBEHHOCTb 3a €ro
cyaboy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

0CO3HaHWe AyXOBHbIX LIEHHOCTEN POCCUIACKOTO Hapoaa;

CPOPMMPOBAHHOCTb HPABCTBEHHOI O CO3HAHUSA, 3TUYECKOIO MOBELEHNS;

CMOCOOHOCTb OLEHMBATb CUTYaUMO U NPUHMMATb OCO3HaHHbIE PELLEHWS, OPUEHTUPYSCH HA MOpPasbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HaHWe NIMYHOTO BKNaja B NOCTPOEHNE YCTONYMBOrO OyAYyLLEro;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAMTENAM, CO3LaHWMI0 CEMbW Ha OCHOBE OCO3HAHHOMO MPUHATUSA
LIEHHOCTEl CeMEHON XXM3HN B COOTBETCTBMM C TpaguLMsMmU HapogoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

3CTETUYECKOe OTHOLLEHME K MUPY, BK/OYas 3CTETUKY OblTa, Hay4yHOro U TEXHWMYECKOro TBOPYECTBa,
crnopTa, TpyAa, 06LeCTBEHHbIX OTHOLLEHN;

NOHVMaHKe 3MOLMOHa/IbHOI 0 BO3AENCTBUSA XXMBOW NPUPOAbLI N €€ LEeHHOCTH;

FOTOBHOCTb K CaMOBbIP@KEHUIO B pasHblX BUAAX WCKYCCTBA, CTPeM/IeHMe MposBNATbL KayecTsBa
TBOPYECKON NNYHOCTK;

S) ¢usnueckoro BocnuTaHus, (POPMHPOBAHHMA KYJABTYPbI 3A0POBbS W 3MOLHOHAJIBHOIO
O/1aronosyyus:

NMOHVMaHVe 1 peasv3aumna 340poBOro 1 6e3onacHoOro 0bpasa »u3Hu (3L40pOBOe NUTaHWe, cobeHme
TMIMEHNYECKMX NPaBUI U HOPM, COaaHCMPOBaHHbLIA PEXWUM 3aHATUIA U OTAblXa, PerynspHas umanyeckas
aKTVBHOCTb), 6epeXXHOro, OTBETCTBEHHOrO U KOMMETEHTHOIO OTHOLLUEHUSI K COBCTBEHHOMY (hU3NYECKOMY U
NCUXMNYECKOMY 3[10POBbIO;

MOHVMaHWe LEHHOCTM MpaBun WHAMBUAYa/ILHOTO W KOMNEKTMBHOrO 6e30nacHOro noBefeHns B
CUTYaLMAX, YTPOXKaIOLLMX 340PO0BbIO M XKN3HN NKOAEN;

0CO3HaHWe MOCNeACTBUN W HENpUATUS BPeAHbIX NPUBbIYEK (YNOTpebseHns ankorons, HapKOTMKOB,
KypeHus);

6) TPY10BOr0 BOCIIUTAHUA:

rOTOBHOCTb K TPYAY, OCO3HaHWNEe LeHHOCTN MacTepcTBa, TPYAON00ue;

FOTOBHOCTb K aKTMBHOW AeATe/IbHOCTU TEXHO/IOMMYECKO 1 COLMaIibHOM HanpaB/ieHHOCTM, CMOCOOHOCTb
WNHULMMPOBATb, NNaHMPOBATb Y CaMOCTOATE/IbHO BbINOMHATL TaKyo AeATENIbHOCTb;

WHTEPEC K Pa3MyHbIM cepam NpodeccUoHaIbHOW AeATeNbHOCTM, YMEHWe COBepLUaTb OCO3HAaHHbIN
BblOOp OyayLLei Npodeccumn 1 pean3oBbIBaTb COOCTBEHHbIE XXM3HEHHbIE N/IaHbI;

FOTOBHOCTb U CMOCOGHOCTH K 006pa30BaHMIO 1 CaMo06pa3oBaHNi0 Ha MPOTSHXKEHWUIN BCEN YKU3HW;

7) IKOJIOrM4Y€eCKOr0 BOCIIMTAHMS:

3KONOrMYecKn LieniecoobpasHoe OTHOLUEHWE K MPUPOAE KakK MCTOUYHMKY >KU3HW Ha 3emsie, OCHOBe eé
CYLLLECTBOBaHWS;

MOBbLILLIEHNE YPOBHS 3KO/IOrMYECKON Ky/bTypbl: NPUOGPETeHMe OnMblTa MIaHMPOBaHUS MOCTYMKOB M
OLLEHKM X BO3MOXXHbIX NMOCNELCTBUIA ANS OKPYXKaKOLLEel cpegbl;

0CO3HaHWe rnobanbHOro XapakTepa 3K0M0rMYecKnx Npobem 1 NyTein nx peLleHns;

CMOCOOHOCTb MCNO/Mb30BaTh NPUOGPETaEMbIe MPY U3YYEHUN BUOMOTUN 3HAHUA U YMEHUA MPU PeLLeHn
npo6/iem, CBA3aHHbIX C pauvoHa/IbHbIM MPUPOA0NO/b30BaHKEM (COBMOAEHME NPaBK NOBEAEHNS B MPUPOSE,
Hanpas/IeHHbIX Ha COXPaHEHNe PaBHOBECUSA B 3KOCUCTEMAX, OXPaHy BUA0B, 3KOCUCTeM, Buocdepsbl);

aKTUBHOE HENPUATUE AEWCTBUIA, MNPUHOCALIMX BPed OKPYXXatoLlen npupoaHon cpefe, YMEeHue
MPOrHo3vMpoBaTb  HeGMAronpuATHbIE  3KOMOTMYECKUe MOCNeACTBUS  NPeLNpUHUMAEMbIX  LeACTBUA 1
npeLoTBpaLlaTh UXx;



Ha/lMumMe pasBUTOrO 3KOMOMMYECKOrO MbILLIEHUS, 3KOSIOTMYECKOA Ky/bTypbl, OMbiTa AeATeNbHOCTM
9KO/I0MMYECKON HanpaB/ieHHOCTU, YMEHUS PYKOBOACTBOBATLCA MU B NMO3HABATE/IbHON, KOMMYHUKATUBHOW 1
COUMaIbHOM  NPaKTUKe, TOTOBHOCTM K Y4yaCTMIO B MNPaKTUYECKOW [AeATe/lbHOCTU  3KONOrMYeCcKom
Hanpas/IeHHOCTW;

8) HeHHOCTH HAYYHOI 0 O3HAHUS:

CPOPMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO PasBUTUSA Hayku ©
06LLECTBEHHOW MPaKTUKK, OCHOBAHHOIO Ha Auanore Ky/bTyp, CNOCOOCTBYHOLLErO 0CO3HAHUIO CBOEro MecTa B
MOMIMKYNbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM WM UWATATENIbCKOW KyNbTypbl Kak CPeAcTBa B3aMMOLENCTBUA MeXAy
NOABMU W MO3HAHWS MUPa;

NMOHVMaHWe Crneuugukn 6MoNorMm Kak Hayku, 0CO3HaHUA e€ ponu B (hOPMMPOBAHMM pPaLMOHaILHOTO
Hay4HOro MbILW/IEHNs, CO34aHWM LIENIOCTHOrO MpPefCcTaB/ieHnss 00 OKPY)KaloLWem MUpe Kak O efVHCTBe
npupoabl, Yenoseka WM 0OLLECTBA, B MO3HaHUN MPUPOAHbIX 3aKOHOMEPHOCTEN W pelleHun npobnem
COXpaHeHs NPUPOLHOro paBHOBECUS;

Yy6EeXAEHHOCTb B 3HAYMMOCTM BUONOTNN A1 COBPEMEHHOIN LMBUNN3aLMKN: 06ECreUeHNs HOBOIO YPOBHS
pa3BUTUA MeAULUHBI, CO34aHNe NepcnekTUBHbIX OMOTEXHONOIMIA, CMOCOOHbBIX peLlaTb PecypcHble Npobsemsbl
pa3BMTUA YeNOBEYEeCTBa, MOMCKa NyTel BbIXOAa M3 rNobaibHbIX 3KOMOMMYECKMX NPo6siemM 1 obecneyveHus
nepexoga K YCTOMYMBOMY pPasBUTUIO, PauyOHaIbHOMY MCMO/b30BaHUIO MPUPOAHbLIX  PEeCcypcoB U
(hOPMMPOBaHMIO HOBbIX CTaHAAPTOB XXN3HU;

3aMHTEPeCOBaHHOCTb B MOJlyYEHUN OUMONMOTUYECKUX 3HAHWUWA B LENAX MOBbIEHMS OOLLen KynbTypbl,
eCTeCTBEHHO-HAY4YHOI rPaMOTHOCTW, KaK COCTaBHOW 4acTu (DYHKLMOHAbHOM FpamMoOTHOCTM 06YyudatoLmxcs,
(hopMUpyeMOiA Npu M3y4eHUn 6uonoruu;

MOHMMaHMe CYLLHOCTU METOLOB MO3HaHWSA, WUCMOMb3YEMbIX B €CTECTBEHHbLIX HayKax, CMOCO6HOCTM
MCNONb30BaTb MOMyYaeMble 3HaHUA [1F aHaim3a U OObACHEHWUS SABMIEHWMA OKpYXaloLllero mupa u
NPOMCXOAALLMX B HEM U3MEHEHWIA, YMeHWe fienaTb 060CHOBaHHbIE 3aK/TKOYEHUS HA OCHOBE HayUHbIX (PaKTOB U
NMEIOLLMXCS [aHHBIX C LieNbio MOyYeHUs 4OCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTbL CAMOCTOATE/IbHO NCMO/b30BaTh BUONOrNYECKNe 3HAHWA A/1 PeLLeHns Mpo6/ieM B peasibHbIX
YMU3HEHHBIX CUTYaLWUsX;

OCO3HaHMe LEHHOCTM  Hay4yHOW  [AesTeNbHOCTM, TOTOBHOCTb  OCYLIECTBNATb  MPOEKTHYHD U
nccnefoBaTe/ibCKy AeAaTeIbHOCTb MHAMBUAYA/IHO W B TPYNe;

FOTOBHOCTb M CMOCOBGHOCTb K HenpepbiBHOMY 00pa3oBaHWI0O M CaMO00pa30BaHUIO, K aKTUBHOMY
MOSTYYEeHUHO HOBbIX 3HAHWIA MO 6MOM0rMN B COOTBETCTBUN C XKN3HEHHBIMU MOTPEGHOCTAMMU.

METAIIPE/IMETHBIE PE3YJIbTATDI

MeTanpeamMeTHble pe3ynbTaTbl OCBOEHWUA Y4YebHOro npeameTa «BMONOrMs» BKIKOYAKOT: 3HAYMMble 415
(hopMMpPOBaHMUA MUPOBO33PEHNUA O0OYYaKOLUXCA MEXANCUUMINHAPHbIE (MEXNpPeAMeTHbIE) 0O0LLeHayUHble
MOHATMS, OTpaXarolimMe LeNoCTHOCTb Hay4yHOW KapTWHbl Mupa W Cneumiuky MeTOAOB MNO3HaHUs,
NCNONb3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEPrus, sBneHue, NPoLecc, CUCTEMA, HayUHbI (aKT,
NPUHLMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpUs, UCCNefoBaHNe, HabMKOAeHNe, U3MePEHWE, IKCMIEPUMEHT
N Apyrux), yHumBepca/ibHble YyebHble AelCcTBUA (MO3HaBaTeNlbHble, KOMMYHUKATUBHbIE, PEryNSaTUBHbIE),
obecneumsatowne  (GopmMMpoBaHMe  (PYHKUMOHASIbHOW  FPaMOTHOCTM WM COLMANbHON  KOMMETEHLMM
obyyatoLmxca,  CMOCOOHOCTb  O6yYatoLMXCA  UCMOMb30BaTb  OCBOEHHbIE  MEXAMCLMNIVHAPHbIE,
MVPOBO33PEHYECKME 3HAHUA W YHMBepCasibHble Y4ebOHble [AeNCTBMSA B MO3HaBaTe/lbHON W COLMaIbHOM
npakTuKe.

MeTanpeamMeTHble pe3ynbTaTbl OCBOEHMS MNPOrpaMmbl CpPefHero o6uwero 06pa3oBaHWUA  [LO/MKHbI
oTpaXxartb:

OBnaneHne YHUBEpPCAIbHBIMUA y'-[éﬁHLIMI/I MMO3HaBaTCJIbHBIMHU IlCﬁCTBI/IS[MI/Ii

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOATE/IbHO POPMYNINMPOBATL M aKTyanmn3npoBaTb NpPobieMy, pacCMaTpunBaTh eé BCECTOPOHHE;

MCNOMb30BaTb NPU OCBOEHUW 3HAHMIA NPUEMbI IOTMYECKOTrO MbILWIEHUS (aHain3a, CUHTEe3a, CpaBHEHUS,
Knaccugukaumm, 0606LeHns), pacKpbiBaTb CMbIC/T OMOMOrMYECKUX MOHATUIA (BbIAENATb MX XapaKTepHble
MPU3HaKW, YCTaHaBNBATb CBA3W C APYTUMU NMOHATUAMM);

onpegenaTb Uenu [OesATeNbHOCTW, 3afaBas MapameTpbl WM KpUTEPUUA WX  LOCTVXKEHMS, COOTHOCUTb
pe3ynbTaTbl LEATENILHOCTU C NMOCTaB/EHHbIMW LENIAMU;

1NCNONb30BaTb BUONOTNYECKME NOHATUSA 418 06bACHEHMS (PAKTOB W AB/IEHWIA XXUBOI NPUPOAbI;



CTPOWUTb  JIOTMYECKME  pacCyXAeHns (MHAYKTVBHble, [OeAYKTUBHbIe, MO aHajoruu), BbIABMATH
3aKOHOMEPHOCTM 1 NPOTMBOPEUNs B pacCMaTpUBaEMbIX ABEHMAX, POPMYNNPOBATL BbIBOAbI U 3aK/THOUYEHUS;

NPUMEHATL CXEMHO-MOZe/NbHbIE CPeACTBA A/ NPEeACTaB/eHNUS CYLLECTBEHHbIX CBA3eld W OTHOLLEHWI B
M3yvaeMbIX OMONOrMYECKNX 0ObEKTax, a TakKe MPOTMBOPEYMIA PasHOro pPoja, BbISBNEHHbLIX B Pas/NYHbIX
NH(OPMALNOHHbBIX UCTOYHUKAX;

paspabatbiBaTb MJ1aH peLleHns npobseMbl € YY4ETOM aHaIM3a WMEIOLLMXCA MaTepuasibHbIX |
HemaTepuasibHbIX Pecypcos;

BHOCWUTb KOPPEKTVBbI B [eATe/IbHOCTb, OLeHMBATb COOTBETCTBUE Pe3y/NbTaToB Le/iiM, OLEHNBATL PUCKM
nocneacTeuii AedTeNIbHOCTU;

KOOPAVHNPOBATb W BbIMOMHATL PaboTy B YCNOBMAX PeaslbHOr0, BUPTYaSIbHOrO U KOMOMHUPOBaHHOIO
B3aMMOAENCTBUS;

pa3BMBaTb KPeaTVBHOE MbILLIEHUE NPU PELLEHNMN XKU3HEHHbIX NPO6/IeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBHS:

BMlafeTb HaBblKaMWU Yy4ebHO-UCCNef0BaTeIbCKOM MU MPOEKTHOW AeATeNIbHOCTW, HaBblKamy paspeLleHust
npo6siem, CrocoOGHOCTLIO N TOTOBHOCTHIO K CAMOCTOATENIbHOMY MOWCKY METOAOB PELUEHWNS MPakTUYECKUX
3aay, NPUMEHEHMIO Pa3INYHbLIX METOL0B NMO3HAHWS;

MCNONb30BaTb PasNyHble BUAbI LEATENILHOCTU MO MOMYYEHUIO HOBOMO 3HaHWSA, ero MHTepnpetauuu,
npeobpasoBaHMIO N MPUMEHEHUIO B YYEOHbLIX CUTYaLMsAX, B TOM YKC/E NPU CO3LaHUM YUYeOHbIX 1 CoLMabHbIX
MPOEKTOB;

(hopMMpPOBaTb Hay4YHbIN TUM MbILWIEHNS, BaLeTb HAYYHOW TEPMUHOMOTMEN, K/TKOUYEBLIMW MOHATUAMU U
MeToAamu;

CTaBUTb U (POPMYNMPoOBaTb COOCTBEHHblE 33JayM B 00pa30BaTe/IbHOM [AeATeNIbHOCTU U XKU3HEHHbIX
CUTyauusx;

BbISIBNATb MPUUMHHO-CNEACTBEHHbIE CBA3W W aKTyaaM3npoBaTb 3ajady, BblABuratb runotesy eé
peLleHuns, HaXoANUTb apryMeHTbl AN [JoKa3aTe/IbCTBa CBOMX YTBEPXAEHWUIA, 3a[aBaTb NapaMeTpbl 1 KpUTepun
peLLeHNs:;

aHa/IM31poBaTh MOJMyYeHHbIE B XOAE PeLleHUs 33Jayv  pes3y/ibTaTbl, KPUTUYECKM OLEHMBATb WX
[OCTOBEPHOCTb, NMPOrHO3MPOBaTh U3MEHEHME B HOBbIX YC/OBUAX;

[iaBaTb OLEHKY HOBbIM CUTYyaLMsIM, OLeH1BaTb MPUOBPETEHHDIN ONbIT;

OCYLLECTB/IATL  LiefleHanpaB/eHHbIA  MOUCK  MNepeHoca  CPeacTB M COCOO0B — AelCTBUA B
NpojeccMoHaIbHYIO Cpeay;

YMETb NEPEHOCUTL 3HaHUS B MNO3HaBATENIbHYIO M NPaKTUYeCKYt0 061aCTV XXN3HeAeATeTbHOCTY;

YMETb UHTErPUPOBaTb 3HAHUSA U3 PasHbIX NPeAMeTHbIX 061acTe;

BblABWraTb HOBblE UAEW, NpeasiaraTtb OPUrMHabHble NMOAXOAbI U PeLleHns, CTaBUTb NPobaeMbl U 3agauu,
[ONYCKaKoLLMe a/lbTepPHATUBHbIE PeLLeHuS.

3) pa6ora ¢ nngopmanmeii:

OPVMEHTUPOBATLCA B Pa3/IMYHbIX WCTOYHWKAX WHGopmauuy (TekcTe y4ebHOro nocobus, Hay4yHo-
NonynspHOW nuTepatype, GMONOIMYECKUX CNOBapsAX W CNpPaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax [AaHHbIX, B
VHTepHeTe), aHanM3npoBaTb WHMOPMALMIO PasNYHbIX BUAOB U (DOPM MNPeACTaBfeHUs, KPUTUYECKM
OLeHMBaTb €€ JOCTOBEPHOCTb M HEMPOTUBOPEYMBOCTb;

(hopmynmpoBaTh 3anpocbl M MPUMEHSATb Pas/fiMuHble METOAbl NPU NMOUCKe W OTOOpe OGMOMOrnMYecKoM
NH opMaL M1, HeOOXOAMMOI NS BbINOHEHUA YYebOHbIX 3a4ay;

npuobpetarb onbIT MCNONb30BaHNA NH(OPMAaLNOHHO-KOMMYHUKATUBHBIX TEXHOMOINNA,
COBEPLLEHCTBOBATb KY/bTYpY aKTUBHOIO UCMO0/b30BaHNSA Pa3/IMYHbIX MOUCKOBLIX CUCTEM;

CaMOCTOSATE/NIbHO BbIOMPaTb ONTUMaNIbHYH ()OPMY MPeACTaBNeHNS G1MONOTMYECKON MHopMauun (CXembl,
rpaguku, guarpaMmbl, TabANLbI, PUCYHKN 1 LPYTOe);

MCNOMb30BaTb Hay4HbIN S3blK B KayeCcTBe CpeAcTBa npu paboTe € OGUONOrMYECKOn WHGOpMaLMei:
NPUMEHATb XUMWYeCKMe, (n3nYecKue N MaTeMaTUyvecKme 3Haku U CUMBOJbI, (hopMysbl, abbpesmatypy,
HOMEHKNaTypy, UCMosib30BaTb U NPeobpa3oBbIBaTbh 3HAKOBO-CUMBOJ/IMYECKME CPEACTBA HArNMALHOCTH;

BMafleTb HaBblkamy pacro3HaBaHUs W 3aWWTbl  MHGoOpMauuy, WHGHOPMaLMOHHON 6e30MacHOCTY
JMYHOCTMW.

OB.JIa):[eHI/Ie YHuBEpCaJbHBIMA KOMMYHUKATUBHBIMHA ):[ei/'ICTBHHMH:

1) odomenmne:

OCYLLIECTB/IATb KOMMYHMKALIMM BO BCEX C(PEPax >KN3HWN, aKTMBHO Y4YacTBOBaTb B AMasiore Unn LUCKyCCUm
no CyLlecTBy 06CyXfaemMol TeMbl (YMeHMe 3afaBaTb BOMPOCHI, BbICKA3blBaTb CYXXAEHWS OTHOCUTENIbHO



BbIMO/IHEHWNA MpeAaraeMoi 3aa4un, y4nTbIBaTb MHTEPECHI U COrNAacOBAHHOCTb MO3ULMIA APYTUX YHaCTHUKOB
Avanora uiv guckKyccum);

pacno3HaBaTb HeBepbasibHble CpefcTBa  OOLEHWS, MOHUMATb 3HAYeHUe COLMa/bHbIX —3HAKOB,
MpeAnoCbINOK BO3HUKHOBEHUA KOH(IMKTHBIX CUTYaUuiA, YMeTb CMAryaTb KOHPAUKTbI U BECTU Neperosopbl;

BMlafleTb pasMyHbIMK cnocobamy OOLLEHNSA U B3aMOAENCTBUSA, NMOHUMAaTb HaMePeHUs OPYrux filogen,
MPOSBNATL YBaOXKWTENIbHOE OTHOLUEHWE K CO6ecefHUKY WM B KOPPEKTHOW (opme (hopMynupoBaTb CBOW
BO3paXKEHUS;

Pa3BEPHYTO M NOTMYHO U3Naratb CBOK TOUKY 3PEHUS C UCMO/b30BaHNEM A3bIKOBbLIX CPEACTB.

2) COBMECTHAA NE€ATCIBHOCTD:

MOHUMATb W WCMO/Mb30BaTh MPEUMYyLLECTBA KOMAHAHOW W WHAMBWAYaNbHOW paboTbl NP peLleHun
bronornyeckor npobsemMbl, 060CHOBbLIBaTb HEOOXOAMMOCTb MPUMEHEHUA TPYMNOBbIX POPM B3avMOAENCTBUA
Mpw peLleHUn y4ebHOR 3atauu;

BblOMpaTb TEMaTUKY U MeTOAbl COBMECTHbIX AENCTBUIA C YYETOM OOLUMX WMHTEPECOB M BO3MOXHOCTEN
KaXK[,0ro YfieHa KOJNEKTUBa,;

NPUHUMATL Len COBMECTHOW [eATeNlbHOCTW, OpraHu30BbIBaTb M KOOPAWMHWPOBAThL [EACTBUA Mo eé
[OCTUDKEHWIO: COCTaBMIATL MaH AeNCTBUIA, pacrpefensTb ponu ¢ y48TOM MHEHWIA Yy4aCTHUKOB, 06CYXAaTb
pe3y/ibTaTbl COBMECTHOIN paboThl;

OLeHMBaTb KayeCTBO CBOEro BKfafa M KaKAOro Y4yaCTHMKA KOMaHAbl B O0OLWMIA pe3ynbTaTr Mo
pa3paboTaHHbIM KpUTEPUAM;

npegnaratb HOBble MPOEKTbI, OLEHVBATbL MAEN C MO3NLUM HOBU3HBI, OPUTMHAIBHOCTU, MPaKTUYeCKOM
3HAYMMOCTU;

OCYLLLECTB/IATb MO3UTUBHOE CTPATErMYECKOe MOBefeHNe B Pa3/IMYHbIX CUTYaLMAX, MPOABAATL TBOPYECTBO
1 BOOBGpaXKeHWe, ObITb MHALMATUBHBIM.

OBnane}me YHUBEPCAJIbHBIMMU PEryjJasaTUBHBIMUA IIQﬁCTBI/IﬂMI/I!

1) camoopraHu3anus:

1CNO/b30BaTb GMONOrMYECKME 3HAHWNA AN BbISBNIEHWUSA NPO6NEM N UX PELLEHUA B XMU3HEHHbIX N Y4eBHbIX
CUTYyaUmsX;

BblOMpaTb Ha OCHOBE GMONOIMMYECKMX 3HAHWIA LieNeBble Y CMbIC/I0Bble YCTAaHOBKM B CBOMX AENCTBUAX W
MOCTYMNKax Mo OTHOLLEHWIO K XXMBOI NPUPOJe, CBOEMY 30POBbLIO U 3[0POBLI0 OKPYXKAOLLMX;

CaMOCTOATE/IbHO OCYLLECTBNATL NO3HABATENbHYK [eATeNbHOCTb, BbISABNATL MPO6/IEMbI, CTaBUTb U
(hopmynmpoBaTb COGCTBEHHbIE 33la4M B 06pa30BaTe/IbHON AEATENbHOCTU U XXU3HEHHBIX CUTYaUusX;

CaMOCTOATE/IbHO COCTaB/ATbL M/1aH PeLLleHNs NpPobemMbl C YYETOM UMEIOLLMXCA PECYPCOB, COOCTBEHHbIX
BO3MOXXHOCTEN ¥ NPeAnoYTEHNIA;

[aBaTb OLEHKY HOBbIM CUTYyaLusAM;

pacLIMpATbL paMKK1 y4e6HOro npesmeTa Ha OCHOBE IMYHbLIX NMPeAnoYTEHNI;

[ienartb 0CO3HaHHbIN BbIOOP, apryMeHTUPOBAaTh ero, 6parb OTBETCTBEHHOCTb 3a PELLEHME;

OLeHMBaTb NPUOBPETEHHLIN OMbIT;

Croco6CTBOBaTL (DOPMMPOBAHWMIO W MPOSBEHUIO LUMPOKOWA 3pYAULMKM B pasHbIX 061acTAX 3HaHWN,
MOCTOSHHO NOBbILLIATL CBON 06pa30BaTe/IbHbIA U KYNbTYPHbIA YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTb OLEHKY HOBbIM CUTYyauWsM, BHOCUTb KOPPEKTWBbI B AeATE/IbHOCTb, OLEHMBATb COOTBETCTBME
pe3y/bTaToB LeNnsm;

BMafeTb HaBblKaMW MO3HaBaTE/IbHON pedieKcMn Kak OCO3HaHUA COBepLUaeMblX AeNCTBUI U
MbIC/ITE/bHbIX MPOLIECCOB, UX Pe3yNbTaToB U OCHOBaHWIA, UCMOMNb30BaTh NMPUEMBbI pediiekKCun Ans OLEHKU
CUTyaumn, BbI6Gopa BEPHOIO peLLeHus;

YMeTb OLieHMBaTb PUCKU U CBOEBPEMEHHO MPUHUMATL PELLEHNSA MO UX CHDKEHWIO;

MPUHUMATL MOTVBbI M aprYMEHTbI APYTUX MpY aHann3e pesy/bTaTtoB AeATeIbHOCTY,

3) npuHATHE cedsi U IPYTHUX:

NPUHUMATL Cebs, MOHUMasa CBOV HeAOCTATKM U JOCTOMHCTBA;

NPUHUMATb MOTMBbI 1 aprYMEHTbI APYrUX NpW aHann3e pesy/bTaTtoB AesTeIbHOCTH,;

npu3HaBaTb CBOE MpaBo 1 MPaBo APYr1X Ha OLLINOKMY;

pa3BKBaTb CNOCOOHOCTbL MOHMMATL MUP C MO3ULMM LPYroro YesoBeka.

HNPEAMETHBIE PE3YJIBTATBI

MpeaMeTHble pe3ynbTaTbl O0CBOEHUS nporpaMMbl COO no 6uonorum Ha 6a30BOM YPOBHE BK/HOYUAKOT
cneyudmnyeckme ans ydeGHOro npeaMeta «BUOMOrMS» HayuHble 3HAHWS, YMEHWUst U Crocobbl AeiCTBUI Mo



OCBOEHMIO, UHTepnpeTauun 1 Npeobpa3oBaHNI0 3HAHWI, BUAbI AATENILHOCTM NO MOMYYEHWUIO HOBOMO 3HaHMWSA
N NPUMEHEHWIO 3HAHWI B Pa3/fIMYHbIX YYEOHbIX CUTyauusax, a Takke B peasibHbIX XXU3HEHHbIX CUTyauusX,
CBAA3aHHbIX C 6uonorvein. B nporpamme npegMeTHbIe pe3y/ibTaTbl NPeACcTaB/eHbl MO rogam 06yyeHus.

MpeameTHble pe3y/ibTaTbl 0CBOEHMS y4ebHOro npeamMeta «bruonorus» ¢ 10 knacce LOMKHbI OTPAXKATb:

ChopMMPOBAHHOCTb 3HaHWUIA O MeCTe WU POy GUONOrUN B CUCTEME HAYYHOT O 3HaHWUSA eCTECTBEHHbIX HayK,
B (hOpMMPOBaHUM COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTUHbI MUpa 1 Hay4YHOro MUPOBO33PEHNS, O BKage
POCCUNCKNUX W 3apYOeXHbIX YYEHbIX-OMONOroB B pa3BUTMe 6KONMOrMKN, (YHKUMOHAbHOW FPaMOTHOCTU
YesioBeKa A5 PeLleHns XXU3HEHHbIX 3a4ay;

YMeHWEe pacKpblBaTb COAepXKaHne OMONOrMYeCKUX TEPMUHOB WM MOHATWIA: XW3Hb, KNETKa, OpraHuam,
meTabonm3am (06MeH BeLEeCTB W MpeBpalleHne 3Heprun), romeocTtas (camoperynaums), YpoBHeBast
OpraHu3auma >KMBbIX CUCTEM, CamMOBOCNpPOu3BefeHVe (PernpoayKuwus), HacneACTBEHHOCTb, WM3MEHYMBOCTD,
POCT Y pasBUTHE;

YMeHwue nsnaratb bmonornyeckme tTeopum (KNeTouHas, XpoOMOCOMHas, MyTaLMoHHas, LeHTpaibHasa Aorma
MONeKynsapHoin 6uonorun), 3akoHbl (I. MeHgens, T. MopraHa, H. . BaBnnoBa) n ydyeHus (0 LeHTpax
MHOroobpasus 1 MPOUCXOXAEHUST KYNbTYpHbIX pacTeHnii H. . BaBunosa), onpefensitb rpaHuLbl UX
NMPUMEHUMOCTM K XXUBbIM CUCTEMAM;

yMeHVe BflafeTb MeTofaMn Hay4yHOro no3HaHus B 61M0norun: HabnaeHne U onncaHne XXUBbIX CUCTEM,
MPOLLECCOB Y ABNEHWIA, OpraHM3auns 1 NpoBeLeHre 6V0IOMMYECKOro 3KCNePUMEHTA, BbIABUKEHWE TUMOTESbI,
BbIAB/IEHME 3aBUCMMOCTU MeXAy MuCCefyembiMy BeIMYMHAMKU, OOBACHEHWE MOJYYEHHbIX Pe3y/bTaTos,
MCNOMb30BaHHBIX HAaY4YHbIX NOHATUI, TEOPUIA N 3aKOHOB, YMeHWE [e/1aTb BbIBOAbl HA OCHOBAHWW MOMYyYeHHbIX
pe3ynbLTaTos,;

YMeHWe BbIfeNATb CYLLEeCTBEHHbIE NMPU3HAKWN BUPYCOB, KNETOK NMPOKapuUoT M 3yKapyuoT, O4HOKIETOUHbIX U
MHOTOK/IETOYHbIX OpraHvu3MoB, OCOOGEHHOCTM MPOLECCOB: 0OMeHa BELLECTB W MpPeBpaLleHus 3Heprun B
KNeTke, (DOTOCMHTE3a, MIACTUYECKOrO W 3HEPreTMYeckoro 0OMeHa, XeMOCWHTe3a, MWT03a, Meio3a,
OM/0A0TBOPEHNSA, PA3MHOXEHUSA, MHAVBUAYA/IbHOTO Pa3BUTUA OpraHu3ma (OHTOreHes);

YMeHWEe MPUMEHSATb NOyYeHHble 3HaHUA A/ 00bACHEHUS GMOMOTMYECKUX MPOLLECCOB U ABMEHWUIA, ANA
MPUHATUS NPaKTUYECKMX PELLUEHWUA B MOBCELHEBHOM XXM3HW C Le/blo 0becrneyeHns 6e30MacHOCT CBOEro
30,0p0BbS N 3[40PO0BbA OKPYXKAKLLMX IOAEN, COONIOLEHNA HOPM FPaMOTHOrO MOBEAEHUs B OKpYXXatoLew
NPUPOLHON cpefie, NOHVMaHWE HEeo6XOLMMOCTU MUCMONb30BaHUA [OCTUXKEHWI COBPEMEHHON 6Guonorum u
OMOTEXHONOININ A1 PaLMOHa/IBHOTO NPUPOLONO/b30BaHNS;

YMEHWe peLlaTb 3/IEMEHTapHble TeHETUYEeCKMe 3afayyM Ha MOHO- W AUTMOPUAHOE CKpEeLLVBaHWe,
CUEnSeHHOe HacnefoBaHWe, COCTaBMATb CXEMbl MOHOMMOPUAHOIO CKPEeLMBaHWA ONa  NpeAcKasaHuns
Hac/efoBaHWs NPU3HaAKOB y OpraH1M3MOB;

YMeHWe BbIMONHATL 1a60paTOpHbIE M MpakTUYeckue paboThl, cobnofaTb npasuia npu paborte ¢
y4ebHbIM 1 1abopaTopHbIM 060PYA0BaHMEM;

YMeHME KPUTUYECKM OLEeHMBATb W WHTEPNPeTUPOBaTb WHMOPMAUMIO 6GUOMOrMYECKOro COAepXKaHus,
BK/IIOYAIOLLYHO NCEBAOHAYYHble 3HAHWA W3 Pa3/IMYHbIX WMCTOYHWMKOB (CpeAcTBa MacCcoBOW WHopMaLum,
Hay4YHO-MoNy/spHbIe MaTepuasbl), STUYECKNE aCMEKTbI COBPEMEHHBIX UCCNeA0BaHNIA B GUOIOMNN, MeAULIMHE,
BroTexHoNornu;

YMeHMe Cc03JaBaTb COOCTBEHHbIE MWCbMEHHbIE W YCTHble CO06LeHMs, 0600Las 6GMoNornyeckyto
NHHOPMALMIO N3 HECKO/IbKMX MCTOYHWNKOB, FPaMOTHO MCNO/b30BaTb NMOHATWIHBIV annapaTt 61uonoruu.

MpeameTHble pe3y/bTaTbl 0CBOEHMS y4ebHOro npeamMeta «bruonorus» ¢ 11 knacce LOMKHbI OTPAXKATb:

ChopMMPOBAHHOCTb 3HaHUA O MeCTe U POy GUONOrMKN B CUCTEME HAYYHOT O 3HAHWNSA eCTECTBEHHbIX Hayk,
B ()OPMMPOBaHMUN COBPEMEHHOM ECTECTBEHHO-HAYHYHON KapT1HbI MMPa U HAYYHOro MUPOBO33PEHNS, O BK/1aze
POCCUNCKNX W 3apyOeXHbIX YYEHbIX-OMONOroB B pas3BuTMe 6MOMOrMK, (YHKUMOHAbHON FPaMOTHOCTY
YesioBeKa ANA PeLleHns XXU3HEHHbIX 3aaud;

YMeHVE PacKkpbiBaTb COfepXXaHue 61ONOrnyYecKUX TEPMUHOB W MOHATWIA: BUA, NONYNASUWSA, TeHO(OHL,
3BOMHOUMS, ABVKYLUME CUNbl ((haKTopbl) 3BOMKOLMK, MPUCNOCO6MEHHOCTL OpPraHM3MOB, BUA006pPa30BaHNE,
3KONOrnyeckne (aKkTopbl, 3KOCUCTEMA, MPOAYLEHTbl, KOHCYMEHTbI, pPeAyuUeHTbl, LEenu nuTaHus,
3KOMormyeckas nupammnaa, buoreoLeHos, brocdepa;

YMeHWe u3naratb 6U0MIOrMYeckrie Teopun (3BOMKOLMOHHAA Teopus Y. [lapBMHa, CUHTETUYECKas Teopus
3BO/MIOLUMN), 3aKOHbI M 3aKOHOMepHOCTM (3apodbiweBoro cxofactsa K. M. bapa, yepefoBaHWs raBHbIX
HanpaBneHnin 1 nyTeld aponoummn A. H. CeBepLoBa, yueHusi 0 6roctepe B. V. BepHaackoro), onpeaenstb
rpaHnLbl UX NPUMEHUMOCTU K XWBbIM CUCTEMAM;



yMeHue BfafieTb MeToAaMy Hay4HOro Mo3HaHWs B GUONorumn: HabntoLeHne 1 ON1CaHNe XKMBbIX CUCTEM,
MPOLLECCOB W ABNEHWIA, OpraHn3auus 1 NpoBeAeHVe GUONOMMYECKOro IKCMEPUMEHTA, BbIABVKEHWE TUMOTE3bI,
BbISIBIEHME 3aBUCMMOCTU MEXAY WCCNefyeMbIMU BelMYMHaMK, OOBACHEHWE MOMYYEHHbIX pe3y/bTaTos,
MCNOMb30BaHHbIX HAYYHbIX MOHATWUIA, TEOPUIA K 3aKOHOB, YMEHWE feflaTb BbIBOAbLI HA OCHOBAHUM NMOMYHEHHbIX
pe3y/bTaTos;

YMeHVE BbIAeNATb CYLLECTBEHHbIE NMPU3HAKM CTPOEHUS BUOMOrMYECKUX O6BLEKTOB: BMAOB, MOMYNALUNA,
NPOLYLEHTOB, KOHCYMEHTOB, pPeAyLeHTOB, OMOreoLeHo30B W 3KOCUCTEM, OCOBEHHOCTW MPOLLEeCCOB:
HacnefCTBEHHOMW  M3MEHUMBOCTM, €CTECTBEHHOro 0T6Opa, BWMA006pa30BaHMSA,  MPUCMOCO6/IEHHOCTM
OpraH13moB, [LeNCTBUSA 3KONOrMYeCKUX (hakTOPOB Ha OpraHU3Mbl, MepeHoca BELLeCTB U MOTOKa 3Hepruu B
JKOCUCTEMAX, aHTPOMOrEeHHbIX W3MEHEHWI B 3KOCMCTEMax CBOel MeCTHOCTW, KpyroBopoTa BeLLECTB M
BMOreoXMMMNYECKNX LMKIOB B B1oCHepe;

YMeHVE NPUMEHSATb MOJMTyYeHHbIe 3HaHWS ANA 00bACHEHUA BMOMOrMYECKMX NPOLECCOB N ABMIEHWIA, ANs
NPUHATUSA NPaKTUYECKMX PELLUEHWUA B MOBCELHEBHOMW >XM3HW C Le/blo 0becrneyeHns 6e30MacHOCT CBOEro
3040pOBbS N 3[40POBbS OKPY>KAOLLMX JIIOfeN, COBNOLEHNS HOPM rpaMOTHOMO MOBELEHUS B OKPYXKaroLLei
NPUPOLHON cpefie, MOHUMaHWe HEOO6XOAMMOCTM UCMO/b30BaHUA LOCTUXKEHWA COBPEMEHHOW buonorum ans
paLMOHanbHOro NPUPOLONO/b30BaHNS;

YMeHVE pellaTb 3/7eMeHTapHble OMOMornyeckme 3afayum, COCTaBNATb CXEMbl MEepeHoca BeLLeCTB U
3HEPrum B aKocucTeMax (Lenu NUTaHus);

YMEHMe BbIMOMHATL 1ab0paToOpHbIe U MpakTMyeckme paboTbl, cobntofaTe Mpaswia npu padote C
y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHMEM;

YMEHVE KPUTUYECKN OLEHMBATb WM WHTEPNPEeTMpoBaTb WMHMOPMALMIO GMONOrMYECKOro COLepXXaHus,
BK/IIOYAIOLLYHO MNCEBAOHAYYHble 3HAHWA W3 Pa3fM4YHbIX WCTOYHUKOB (CpefcTBa MacCOBOM MH(OpMauuu,
Hay4HO-MONyNsApHble MaTepuasbl), pacCMaTpuBaTb r106a/1bHbIE 3KOOrMYeckne npobsiemMbl COBPEMEHHOCTMH,
(hopMUpOBaTL MO OTHOLLEHWIO K HUM COBCTBEHHYHO MO3ULMIO;

yMeHVe Cc03[aBaTb COOCTBEHHble MUCbMEHHbIE W YCTHble COO06LLEHMs, 0606Las GUONOrnyeckyro
MH(OPMALMIO U3 HECKO/bKMX UCTOYHUKOB, FPaMOTHO MCNOb30BaTb NOHATUIHLIA annapaT 6Monoruu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoJsnuyecTBo yacoB
Ne HaunmeHnoBaHue pa3iejoB U TEM MPOrpaMMbl gﬂeKTPOHHb]e (u“quOBble)
n/n pasi porp Bceero Kontposbuere Hpaxriyeckue oOpa3oBareJibHbIE pecypchl
padoThI padoThI
1 Bronorusa Kak Hayka 2 0.5 Bubnuoteka LIOK https://m.edsoo.ru/7f41¢c292
2 JKuBble CUCTEMbBI M NX OpraHu3auus 1 Bubnmoteka LIOK https://m.edsoo.ru/7f41¢292
3 XVMWUYECKUIA COCTaB U CTPOEHUE KIIETKM 8 1 Bubnmoteka LIOK https://m.edsoo.ru/7f41¢292
4 YKn3HeaeATeNbHOCTb KNeTKK 6 Bubnuoteka LIOK https://m.edsoo.ru/7f41¢292
5 Pa3MHOXeHWe 1 MHAMBUAYaAIbHOE Pa3BUTKE OPraHn3mMoB 5 1 Bubnmoteka LIOK https://m.edsoo.ru/7f41¢292
6 HacnenCcTBeHHOCTb W M3MEHYMBOCTL OPraH1M3MoB 8 15 Bubnmoteka LIOK https://m.edsoo.ru/7f41¢292
7 Cenekuus opraHu3MoB. OCHOBbI GUOTEXHOMOM NN 3 Bbubnmoteka LIOK https://m.edsoo.ru/7f41¢292
8 PesepBHOe BpeMs 1 Bbubnmoteka LIOK https://m.edsoo.ru/7f41¢292
OBLLEE KO/IMYECTBO YACOB IO NMPOrPAMME 34 0 4
11 KJIACC
KoJsnuyecTBo yacoB
Ne n/m HauMeHoBaHue pa3aesioB H T€M MPOrpPaMMBbI K 11 JaeKTponHbIe (MHPPOBLIE)
2 p porp Beero OHTPOJIbHBIE paKkTHYecKue 0BpazoBaTENBHbIE pecypehI
padoTsbl padoTsbl
1 DBONOLMOHHasA 6ronorus 9 1 Bbubnmoteka LJOK https://m.edsoo.ru/7f41cc74
2 BO3HWKHOBEHWE U pa3BUTME XMU3HU Ha 3emie 9 0.5 Bbubnmoteka LJOK https://m.edsoo.ru/7f41cc74
3 OpraHusmbl 1 OKpYXXatoLLas cpeja 5 1 bubnmoteka LJOK https://m.edsoo.ru/7f41cc74
4 Co06LLecTBa U 3KONOrMYECKNE CUCTEMbI 9 bubnmoteka LJOK https://m.edsoo.ru/7f41cc74
5 Pe3sepBHOe Bpems 2 bubnunoteka LIOK https://m.edsoo.ru/7f41cc74
OBLLEE KO/IMYECTBO YACOB MO NMPOrPAMME 34 0 2.5
IMOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC
N KoJsnuecTBo yacoB Jata DJieKTpoHHbIE IU(POBLIE
n/_n Tema ypoka Beero KoHTpoJsabHble IIpakTnuyeckue w3yueHus o0pa3oBare/ibHbIE
padoThI padoThI pecypchbl
Bruonorusa kak Hayka. CBsisb 61010rMM C 06LLECTBEHHBIMMW, TEXHUYECKUMU 6 0
N APYTUMKN ECTECTBEHHBIMMW HayKaMK, (PUNOCO(UeR, 3TUKOIA, SCTETUKOM 1 Bubnmorexa LIOK
1 npasom. Ponb 6ronormum B hopmm OB’aHVIVI (¢0]:] EMe’HHOVI Ha’ YHOI 1 hitps://m.eds00.ru/863e6122
P ' MM P y https://m.edsoo.ru/863e632a
KapTUHbI MMpa. C1ctema 61MoNornMyYecKnx Hayk.
2 MeTo/abl NO3HaHWS XXUBOI NpMPobl (HabnaeHNe, SKCMEPUMEHT, 1 0.5 bubnnoteka LLOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

onvicaHvie, U3MepeHue, KnaccuukaLms, MoaenmpoBaHve, ctaTucTuyeckas
06paboTka faHHbIX). MpakTnyeckas pabota Ne 1 «icnonb3oBaHue
pa3IMYHbIX METOAOB NPU U3YYEHUU BUONOTNYECKUX 0OBEKTOB»

BxofHas KOHTpo/bHas paboTa

YKuBble cuctembl (BMocUCTEMbI) Kak NpeaMeT U3yUeHust 61Uonoruu.
OTnYKMe XMBbIX CUCTEM OT HeOpraHMYeckoii npupogsl. CBolicTea
6rocucTem 1 nx pasHoobpasme. YpoBHU OpraHu3aLum 6ocnMcTem:;
MONEKYNAPHBIN, KNETOUHbIN, TKaHEeBbI, OpraHU3MeHHbI, MONYNALMOHHO-
BWAOBOMA, 3KOCUCTEMHBIV (6MOreoLeHOTUYECKMIA), BIOCHEpPHBIA.

XWUMUYeCKuiA CoCcTaB KNeTKU. XMMUYECKUE 3N1IEMEHTbI: MAKPO3NIEMEHTI,
MUKPO3/1eMeHTbI. Bofa 1 MUHepabHble BellecTBa. ®YHKLMMN BOLbI U
MUHepasibHbIX BELLECTB B KNeTke. [oaaepxaHne 0CMOTUYECKOro 6anaHca.
Benku. CocTtaB 1 CTpoeHMe 6e1KoB. AMUHOKUCIOTbI — MOHOMEpbI 6e/1KOB.
He3ameHVMble 1 3aMeHUMble aMUHOKUCIOTbI. AMWHOKMC/IOTHBIA COCTaB.
YPOBHU CTPYKTYpPbI 6€/1KOBOW MO/EKY/bI (MepBUYHas, BTOPUYHaA,
TpeTUYHasA 1 YeTBEPTUYHAsA CTPYKTYpa). XUMUYECKMe CBOICTBa BeNKOoB.
Bronoruyeckme yHKUMUN 6E/KOB.

https://m.eds00.ru/863e6122

Bubnnoteka LLOK
https://m.edso00.ru/863e674e

bubnnoteka LLOK
https://m.eds00.ru/863e6564

Bubnnoteka LLOK
https://m.edso00.ru/863e6b72

PepmeHTbI — B1oIornyeckre Katanmsatopsl. CTpoeHue hepmMeHTa:
aKTUBHbIN LEeHTp, Cy6CTpaTHas cneunguyHocTs. KodhepmeHTbl.
BuTtamuHbl. OTAnYKS (hepMEHTOB OT HEOPTraHWYeCKNX KaTaM3aTopoB.
JabopatopHas pa6oTa Ne 1 «M3yyeHune KaTaMTUYECKO aKTUBHOCTM
(hbepMeHTOB (Ha NpYMepe aMu/iasbl MU KaTanasbl)»

0.5

Bbubnnoteka LLOK
https://m.edso00.ru/863e6b72

YrneBogpl: MoHocaxapuabl (F0Ko3a, pubo3a 1 [e30KcMpubo3a),
Jvcaxapyibl (caxaposa, 1akTo3a) U nonmcaxapuibl (Kpaxman, riamKoreH,
Lennonosa). buonornyeckme HyHKUMM yrnesogos. Jiunuasbl:
Tpuranuepuapl, hoconunuipl, crepouibl. MMapouIbHO-rmapoobHble
cBolicTea. buonornyeckue yHKLUUM nnnaos. CpaBHeHWe YrneBoAoB,
6eNKOB 1 IMNNL0B KaK UCTOYHWKOB 3HEPTUN.

Bbubnnoteka LLOK
https://m.eds00.ru/863e6870

10

11

HyknenHosble knucnotel: AHK 1 PHK. Hykneotnabsl — MOHOMEPb!
HYK/NIeMHOBbIX KUCNOT. CTpoeHune 1 gyHKuun AHK. CTpoeHue 1 yHKLmm
PHK. Buabl PHK. AT®: cTpoeHue 1 (yHKLMW.

LinTonoruna — Hayka o Knetke. KnetouHas Teopua — npumMep
B3aI/IMO,CI|eI71CTBI/IF| M,qe% n q:)aKTOB B Hay4YHOM Mo3HaHUKW. MeTtoabl
N3YYEHNA KNETKN.

KneTka Kak LieniocTHas XuBas cuctema. O6LIMe NpU3HaKK KNeTOK:
3aMKHYyTas Hapy>KHasi MembpaHa, Monekybl JIHK Kak reHeTu4ecKuii
anmnapar, CMCTeMa C/HTe3a 6enKa.

TuNbl KNETOK: 3yKapnoTHYecKas 1 NpoKapuoTuyeckas. OcobeHHOCTH
CTPOEHMS NMPOKaPMOTMYECKON KNeTKU. KNeTouHas CTeHKa GaKTepuii.
CTpoeHWe 3yKapMoTMUeCKoW KneTKu. OCHOBHbIE OT/INYMA PacTUTENbHON,
YXMBOTHOI 1 FPUBHOI KNETKMN. MOBEPXHOCTHbIE CTPYKTYPbI KNETOK —
KNeTOYHas CTeHKa, MIMKOKAIKC, UX yHKUMK. MnasmaTuyeckas
MeMbpaHa, eé CBOICTBa 1 (hyHKUmK. LinTonnasma n eé opraHonpi.

0.5

bubnnoteka LLOK
https://m.edso0.ru/863e6d5c¢c

bubnnoteka LLOK
https://m.edso00.ru/863e6e88

bnénunoteka LLOK
https://m.edso0.ru/863e6ff0

https://m.edso00.ru/863e716¢
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12

13

14
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OpHoMembpaHHble opraHovabl KneTku: IMC, annapat [onboxu,
NN30COMbI. [10/1yaBTOHOMHbIE OpraHou/bl KNEeTKN: MUTOXOHAPUMK,
nnactTugbl. NponcxoxaeHe MATOXOHAPWIA 1 nnacTug. Buabl nnactug.
Hemem6paHHble opraHoubl KNeTku: pubocoMbl, KNeTOUHbIA LIEHTP,
LIEHTPUONMN, PECHUYKMN, XXTYTUKN. DYHKLUNW OPraHoWO0B KNeTKN.
BktoueHus. Aapo — perynsaTopHblii LEHTP KNeTKu. CTpoeHwve aapa:
sAepHast 060104Ka, Kapuonnasma, XpOMaThH, AAPbLILLKO. XPOMOCOMBI.
TpaHCMopT BeLLeCTB B KneTke. SlabopaTopHas paboTa Ne 2 «3yyeHme
CTPOEHWS KNETOK pacTeHWIA, XXMBOTHbIX, FPUOOB 1 6aKTepuid Nog
MWKPOCKOMNOM Ha roTOBbIX MUKpPOMpernapaTax U Ux onvcaHme»

O6MeH BeLecTs, Uan MeTabonmnaM. Accumunsaums (NNacTUYecKnin 06MeH)
N LUCCUMUNALMA (SHEPTeTUYECKNI 0OMEH) — 1BE CTOPOHbI EAMHOIO
npouecca MeTabonn3Ma. Posib 3aKOHOB COXPaHEHNS BELLLECTB U 3HEPT U B
MOHMMaHMN MeTabonmsma. Tunbl 06MeHa BELLLECTB: aBTOTPOMHbINA 1
reTepoTpoHbIi. Ponb hepMeHTOB B 06MeHe BELLECTB M NPEBPALLEHNN
3HEPIUN B KNETKe.

doTOoCUHTE3. CBETOBas U TeMHOBas (hasbl (hOTOCKMHTe3a. Peakuum
(hoTocUHTE3a. DPPEKTUBHOCTL (POTOCKMHTE3A. 3HaUeHMe (DOTOCUHTE3A ANS
XM3HW Ha 3emsie. BansHue ycnoBuii cpegbl Ha JOTOCMHTES M CNOCOObI
MOBbILLEHNS €r0 NPOAYKTUBHOCTU Y KY/bTYPHbIX PacTeHuil. XeMOCUHTES.
XeMOoCHHTE3MpYIOLLME BaKTepun. 3HaUEHNe XeEMOCUHTE3a A4/151 XKN3HU Ha
3emne.

SHepreTUYecKmii 06MeH B KNeTKe. PacluenneHvie BELLECTB, BbleNeHne 1
aKKyMy/IMpoOBaHve 3Heprum B KNeTke. 3Tarbl 3HEPreTU4eckoro o6MeHa.
"nnkonus. bpoxxeHune 1 ero Buabl. KncnopogHoe okucieHUe, Un
KNeTouHoe ApixaHue. OKMcAUTeNnbHoe hochopuanpoBaHue.

AP PeKTUBHOCTL 3HEPreTUYeCcKoro 06meHa.

Peakuun maTpuyHoro cuHresa. MeHetuyeckas nHhopmaumsa n AHK.
Peanusaums reHeTUYeCKoW MH(opMaLmmn B KNeTKe. MeHeTUYeckuii Kog un
ero CBOWCTBA. TPaHCKPUNLMA — MaTPUUHBI/ cuHTe3 PHK.

TpaHcnsaums — buocnHTe3 besika. ATanbl TpaHcasaumn. KoguposaHue
aMWHOKUCIOT. Ponb pnbocoM B 61ocnHTE3e Beska.

Bubnmoteka LLOK
https://m.eds00.ru/863e766¢

Bubnmoteka LLOK
https://m.edso00.ru/863e7c98

Bbubnnoteka LLOK
https://m.edsoo.ru/863e7aae

Bubnmoteka LLOK
https://m.edso00.ru/863e796e

bnbnunoteka LLOK
https://m.edso0.ru/863e796e
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18

HekneTouHble hOPMbI XXU3HW — BUPYChI. MIcTOpUA OTKPbITUSA BUpYCcoB (/.
W. ViBaHoBCKMi1). OCO6EHHOCTH CTPOEHUS U XKU3HEHHOTO LMK/Ia BUPYCOB.
BakTtepnodaru. onesHy pacTeHuid, XXMBOTHbIX 1 YE/IOBEKA, Bbl3blBaEMble
Bupycamu. Bupyc ummyHozedumta yenoseka (BNY) — Bo3byautenb
ChNWaa. ObpaTHas TpaHCKpUNLMA, peBepTasa U UHTerpasa.
MpognnakTMKa pacnpoCcTpaHeHNs BUPYCHbIX 3a601eBaHWIA.

KNeToUHbIA LMK, UK XU3HEHHBIA LMK KNeTKW. VIHTepdasa u MmuTo3.
lMpoueccol, NpoTekaroLwye B MHTepdase. Penvkauus — peakums
maTpuyHoro cuHTesa JHK. CTpoeHre XpomMocom. XpOMOCOMHbI Habop —
KapnoTun. AunaonaHblil u raniovugHbIi XpOMOCOMHbIe Habopb!.
Xpomatugpl. LInTonornyeckre oCHOBbI Pa3MHOXEHMUA 1
WHANBWUAYaNLHOTO Pa3BUTUA OPraHM3MoB. [leneHne KNeTkn — M1Tos.
Cragumn muto3a. MpoLecchl, MPONCXoAsLLIMe Ha pasHbIX CTaAMAaX MUTO3a.

0.5

bnbnunoteka LLOK
https://m.eds00.ru/863e7540

bnénunoteka LLOK
https://m.edso0.ru/863e7dc4
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Brionormyeckuii cMbicn MuTo3a. MporpaMmupyemas rnéenb KNeTKu —
anonTo3./la6opatopHas pa6oTa Ne 3 «<Hab/0eHNe MUTO3a B KNEeTKax
KOHUMKa KOPELLIKA /lyKa Ha FOTOBbIX MMKpOMpenapaTax»

®OopMbl Pa3MHOXKEHUS OPraHWM3MOB: GECTONoe 1 No/oBoe. Buapl
6ecnonoro pasMHOXEHWS: AefleHWe HafiBOE, MOYKOBaHWE OfHO- 1
MHOFOK/NETOYHbIX, CNOPO06pa3oBaHue, BEreTaTUBHOE Pa3MHOMXEHVE.
WcKycCTBEHHOE KNOHMPOBAHME OPraHW3MOB, ero 3HaueHue ans cenekLum.
MonoBOe pa3MHOXEHWE, EF0 OT/INYKS OT BECMONOrO.

Meiios. CTagum Melio3a. MpoLecchl, MPOUCXoAsLLMe Ha CTaaMaX Meio3a.
MoBeaeHVe XpPOMOCOM B Meii03e. KpoccuHrosep. B1Monornyeckunii cMbicn
1 3HaYeHne Meio3a.

aMeToreHes — NpoLiecc 06pa3oBaHNs NOMOBbIX KNETOK Y XKUBOTHbIX.
MonoBble Xenesbl: CEMEHHUKI U SMYHUKI. O6pa3oBaHe 1 pasBuTre
MO/OBbIX KNETOK — ramMeT (CriepMaTo3omns, SLEKNeTKa) — criepMaToreHes
1 oBoreHe3. OCO6EHHOCTN CTPOEHMS ALIEKNETOK M CNepMaTo30M0B.
OnnogoTeopeHue. MapTeHoreHes. OnnogoTBopeHKe. JlabopaTopHas
pa6oTa Ne 4 «3yyeHie CTPOEHUS MOMOBbLIX KNETOK Ha FOTOBbIX
MUKponpenapaTax»

0.5

Bubnnoteka LLOK
https://m.edso00.ru/863e81h6

https://m.edso0.ru/863e831e

Bubnnoteka LLOK
https://m.edsoo.ru/863e7f4a

Bubnnoteka LLOK
https://m.edso00.ru/863e81h6
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VHavBuayanbHoe pa3sutie (OHToreHes). AM6pUOHaNbLHOE pasBuTHe
(smbpuoreHes). 3Tanbl IMOPUOHAILHOTO Pa3BUTMS Y MO3BOHOYHbIX
YKMBOTHbIX: AP0OB/EHMe, racTpynsuus, opraHoreHes. MocTaMmoproHanbHoe
pa3BuTUE. TyMNbl NOCT3MOPUOHANBHOIO Pa3BUTYS: NPSIMOE, HEMPSMOE
(MMYMHOYHOE). BAnsHWe cpeabl Ha pa3BUTUE OPraHM3MOB, (haKTopbl,

CMOCOGHbIE BbI3bIBaTb BPOX/EHHbIE YPOACTBA. POCT 1 pasBUTUE PACTEHWIA

OHTOreHes LIBETKOBOIO PAaCcTEHNS: CTPOEHME CEMEHM, CTaAMMN PasBUTH.

Bbubnnoteka LLOK
https://m.edso00.ru/863e8436

23

MpeAMeT 1 3aa4n reHeTUKN. VIcTopus pa3BUTUS reHeTUKKN. Ponb
LMTONOrMN 1 3MBPUOSIOrN B CTAHOB/IEHUN FEHETUKN. BKnag poccuiickmx
1 3apyOEXHbIX YYEHbIX B pa3BUTHE FTeHETUKN. MeTofbl FreHETUKM
(rMbpMaONOrNYECKINIA, LUTOrEHETUYECKUIA, MONEKYNSPHO-TEHETUYECKIN).
OCHOBHbIe TeHeTUYECKIME MOHATUSA. TeHETUYECKAs CUMBOIUKA,
MCNosb3yemasi B CXeMax CKPeLLMBaHMiA

Bbubnnoteka LLOK
https://m.eds00.ru/863e8612

24

3aKOHOMEPHOCTMN Hac/ef0BaHNs NPU3HAKOB, YCTAHOB/EHHbIE I,
MeHzaenem. MoHOr16puaHOe CKpeLLyBaHe. 3aKoH eanMHO06pasns
rMpMIO0B NEPBOro MOKOseHUs. MNpaBuo AOMUHNPOBAHUS. 3aKOH
pacLLeneHns NpU3Hakos. MMNOTe3a YNCTOTbI rameT. Mo/HOe U HernosnHoe
[IOMUHMPOBaHME.

bnbnunoteka LLOK
https://m.eds00.ru/863e8878

25

AMrnépuaHoe cKpeLimBaHmue. 3aKOH He3aBUCKMOTO Hac/e0BaHusl
MPU3HAKOB. LIUTOreHeTNYeCcKe OCHOBbI AUTMBPUAHOTO CKPEeLLVBaHWS.
AHanm3npytoLLiee CKpeLLyBaHKe. cnonb3oBaHne aHaIM3MpYIoLLLEro
CKpeLLMBaH1s /15 onpeeneHnst FeHoTHMNa 0Co6u.

bnbnunoteka LLOK
https://m.edso0.ru/863e89a4

26

CuenneHHoe HacnefoBaHMe NpusHakoB. PaboTta T. MopraHa no
CLensIeHHOMY HacnefoBaHMIO reHoB. HapyLleHne CLUensieHns reHos B
pe3ynbTaTe KPOCCUHIoBepa.. JlabopatopHas paboTta Ne 5 «M3yueHne
pe3ynbTaToB MOHOMMOPUAHOMO U AUTMOBPULHOIO CKPELLMBAHNS Y

0.5

bubnnoteka LLOK
https://m.edso0.ru/863e8c60
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[p030(hnibl HA FOTOBBIX MUKPOMpPEnapaTax»

27

28

XpOMOCOMHas Teopus HaCNeLCTBEHHOCTU. [TeHeTUYeCKre KapThbl.
MeHeTnKa nona. XpoMOCOMHOe ornpegeneHue rnosa. AyTocoMbl 1 MosoBble
XPOMOCOMbI. [[OMOraMeTHble U reTeporamMmeTHbIe OPraHn3MbI.
HacnefosaHne Npu3HaKoB, CLIENIEHHbLIX C MOJIOM.

V3MeHuMBOCTb. BUibl MU3MEHUMBOCTU: HEHACNIEACTBEHHAA U
HacnefcTBeHHasA. Ponb cpedbl B HEHac/e4CTBEHHON N3MEHUYMBOCTY.
XapaKTepucTrKa MOANPUKaLNOHHOW N3MEHUYMBOCTI. BapuaunoHHbIl psg
1 BapuauyoHHaa kpueas. Hopma peakumu npusHaka. KonmuecTeHHbIe 1
KauyecTBEHHbIe MPM3HaKuU 1 NX HopMa peakuuun. CBolicTaa
MOAN(MKALMOHHOI N3MeHUYMBOCTU.. JlabopaTopHas paboTa Ne 6.
W3yueHne MoandrKaLoHHOI N3MEHUYMBOCTH, MOCTPOEHME
BapWaLOHHOI0 psfa 1 BapuaLMoOHHOW KPUBO»

0.5

bubnnoteka LLOK
https://m.edso00.ru/863e8c60

bnénunoteka LLOK
https://m.edso0.ru/863e8efe

29

HacnefcTBeHHas!, Unn reHoTUNUYecKas, U3MeHYMBOCTb. KoMOMHATUBHAS
M3MeHYMBOCTb. Meii03 1 No/I0BOIA MPOLLECC — OCHOBA KOMOVHATUBHOA
M3MEHYMBOCTM. MyTaLMOHHas M3MeHUYMBOCTb. Knaccudumkaums MyTawmii;
reHHble, XPOMOCOMHble, FreHOMHbIe. YacToTa U NPUYNHBI MyTaLWid.
MyTareHHble (hakTopbl. 3aKOH FOMOJIOFMYECKMX PSAOB B HACeACTBEHHO
n3meHumsoctn H. V1. Basunosa. BHesagepHas HacneCcTBEHHOCTb U
M3MEHYMBOCTb. JlabopaTopHas paboTta Ne 7. «AHanu3 myTauuin y
[p030(h1nbl HA FOTOBbLIX MUKPOMpenapaTax»

0.5

Bubnnoteka LLOK
https://m.edsoo.ru/863e8efe

30

31
32

eHeTnKa YenoBeka. Kapnotun yenoseka. OCHOBHbIE METO/bI FEHETUKN
yenoBeKa: reHeasornueckuii, 6/IM3HELLOBbINA, LUTOreHETUYECKUIA,
BVMOXMMUYECKNIA, MONEKYNSPHO-TeHeTMYeCKMNiA. COBpPEMEHHOE
onpenenieHne reHoTUNa: NOSHOreHOMHOE CEKBEHVPOBaHWE,
reHoTUNMpoBaHue, B TOM Yncse ¢ nomowsto ML P-aHanmsa.
HacnencTBeHHble 3a60/1eBaHMS Ye/lOBEKA: FeHHble 601e3HU, 60/1e3HN C
HacneCTBEHHOW NpeapacnoNoXXeHHOCTbHO, XPOMOCOMHbIE 60NE3HMN.
Comatunyeckmne 1 reHepaTvBHble MyTaumu. CTBOMOBLIE KNETKU.
MpUHUMNbI 3,0POBOr0 06pasa XXU3HW, AUarHOCTUKW, NPOGUNAKTUKM 1
NeyveHunst reHeTUYecKnx 6onesHeid. MeguKo-reHeTuyeckoe
KOHCYNbTUPOBaHMWE. 3Ha4YeHVe MeANLIMHCKOW TEHETUKM B
NpefoTBPaLLEHUN W IEYEHUN TEHETUYECKMX 3a00/1eBaHNIN YeOBEKa.

Bcepoccuiickas npoBepoyuHas paboTa

NpoMeXyTo4vHad aTTeCcTayma: UTOroBad KOHTPO/IbHaA pa60Ta

Bubnmoteka LLOK
https://m.eds00.ru/863e8d78

bnbnunoteka LLOK
https://m.eds00.ru/863e9214

33

Cenekumsa Kak Hayka 1 npouecc. 3apoXeHne ceieKummn n oMecTuKauus.
YueHue H. . BaBunoa 0 LeHTpax NpouCXoXxaeHns U MHOroobpasms
KyNbTYPHbIX pacTeHWii. LieHTpbl MPONCXOXAEHUS [OMALLHUX XNBOTHbIX.
CopT, nopoga, wrammM. CoBpeMeHHble MeTOAb! CenekumMu. MaccoBblii u
VHAVBUAYaNbHbI 0TOOPbI B CENEKLMWN PACTEHNIA U XXUBOTHbIX. OLEeHKa
9KCTepbepa. brM3KopoaCTBEHHOE CKpeLyBaHMe — MHOPUAWHT. YucTas
nnMHUA. CKpeLyyBaHue YACTbIX IMHWIA. eTepo3unc, v rnbpugHas cuna.
HepogcTBeHHOE CKpeLumBaHue — ayTopuaunHr. OTAanéHHas rnbpuamsamns
1 eé ycnexu. VICKyCCTBEHHbIN MyTareHes 1 noayyeHune novnionios.

bnénunoteka LLOK
https://m.eds00.ru/863e9214
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JocTmKeHus cenekumm paCTeHMVI, XMBOTHbIX N MUKPOOPraHM3moB.

BrOTEXHOMIOrMSA Kak 0Tpac/b NPOU3BOACTBA. "eHHas MHXXeHepums. STanbl
C037aHns peKoMOUHaHTHOI JHK 1 TpaHCreHHbIX OpraHn3MoB.

34 KneTouHas uHXeHepus. KneTouHble KynbTypbl. MUKPOKIOHaIbHOE 1 Bbubnunoteka LIOK
pa3MHOXeHWe pacTeHnin. KnoHMpoBaHve BbICOKOMPOAYKTUBHBIX https://m.edso0.ru/863e9336
Ce/bCKOXO03ANCTBEHHbIX OPraHN3MOB. JKOIOrMYECKME U ITUYECKNE
npo6nembl. TMO — reHeTUYeCKN MOAUGULIMPOBaHHbIE OpraHN3MbI.

OBLLUEE KOJTMYECTBO YACOB MO NMPOIrPAMME 34 3 4
11 KJIACC
No KoanyecTBo yacos Mara DJIeKTPOHHBIE NU(POBLIE
. Tema ypoka Beero KoHTpoabHbie IIpakTHyeckune W3yuenHs o0pazoBaTe/IbHbIE
padoTsI padoTsl pecypcol
MpeanocbIIKY BO3HUKHOBEHUS 3BOMOLLMOHHON TeOpUM. SBOIOLMOHHASA
Teopws 1 eé MecTo B 61onoruun. BansHue 3BoOLMOHHOR TeOpUK Ha
pa3suTUe B1OIOrMK 1 Jpyrux HayK. CBUOETENbCTBA IBOSIOLMMN.
ManeoHTONOrMYecKNe: NocnefoBaTelbHOCTb NOSB/EHNS BUOB B
NafeoHTONOMMYECKOI NeTONMCK, MEPeX0iHble (HOpMbI.

1 Buoreorpadmyeckune: cXoACTBO W pasnnymne hayH 1 qiop MaTepruKoBs n 1 Bubnmoteka LLOK
OCTPOBOB. MOPMONIOrMYECKME; CXOACTBA U Pa3nyms SMOPUOHOB PasHbIX https://m.edsoo.ru/863ea20e
BWJ0B NO3BOHOYHbIX. CpaBHUTENIbHO-aHATOMUYECKWE: TOMOMOTMYHbIE,
aHanornyHble, pyaMMeHTapHble OpraHbl, ataBusmbl. MosekynsapHo-

H6MOXMMMYECKIME: CXOACTBO MEXAHU3MOB HaC/eLCTBEHHOCTM M OCHOBHBIX
MeTaboMyecKnX MyTei y BCceX OpraHn3MoB.IBOMIOLMA 1 METOAbI eé
N3y4yeHns

3BoNtOLMOHHadA Teopua Y. MapsuHa. [peanockbiky BO3HUKHOBEHNA
[lapBuHU3Ma. [BMXKyLLME CUMbl 3BOMOLMI BUAOB MO [ apBuHy

2 (M36bITOYHOE Pa3MHOXKEHME NMPW OrPaHNYEHHOCTU PECYPCOB, 1 Bubnnoteka LLOK
HeonpeaenéHHas N3MeHUYMBOCTb, 60pbba 3a CyLLLeCTBOBaHMe, https://m.edso0.ru/863e9570
€CTECTBEHHbI 0TOOpP). CUHTETMYECKas Teopums aBonoumMmM (CTI) un eé
OCHOBHbIE NMOMOXEHUS.

bnbnunoteka LLOK

3 BXoAHas KoHTpo/bHas pacoTa 1 1 https://m.edso0.ru/863e99c6
Mukpoasontoums. MNonynauus Kak efMHMLA BUAA Y 9BOSTHOLN.

MonynsuMOHHbIE BOSHBI 1 Apeiid) reHoB. 30naums n murpaums. bnbnunoteka LLOK

4 " 1 0.5 }

NaboparopHas paboTa Ne 1 "CpaBHeHVe BU0B N0 MOPGOIOrM4ecKomy https://m.edsoo.ru/863e9cle
KpuTtepuio"
JsvxyLume cusbl (hakTopbl) 3B0IIOLMM BUAOB B Npupoge. MyTaLMOHHbIA Bu6nMoTeKa LIOK
5 npouecc 1 KOMOUHATUBHAA U3MEHUMBOCTb. [0NYNALNOHHbIE BO/HbI U 1 httos://m.ed /863e9dad
o ps://m.edso00.ru/863e9da
[ipeid reHoB. V3onaums u Murpaums.

6 ECTeCTBEHHbIN 0TO0P — HanpaBnsALWWI hakTop aBonoLMn. Popmbl 1 bubnnoteka LLOK
€CTECTBEHHOro 0T60pa. https://m.edso0.ru/863e9ed0

7 Mpucnoco6neHHOCTbL OPraHU3MOB Kak pe3ynbTaT 3Boouun. MprmMeps! 1 0.5 Bbubnnoteka LLOK
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npucnocobieHuii y opraHuamoB. ApoMopdiosbl 1 nanoaganTaLmm.
NaGopatopHas pa6oTta Ne 2 «OnucaHue nNprUcrnoco6IeHHOCTY OpraHm3ma
1 e& OTHOCUTENbHOTO XapaKTepa»

Bug 1 BuaooGpasoBaHue. Kputepum Buga. OCHOBHbIE JOPMbI
BM006Pa30BaHSA: reorpagueckoe, 3K00rnyeckoe. HanpaeneHus u 1
MyTU MaKpO3BO/OLMM

Makpo3BostoLms. PopMbl 3BOMIOLMN: DUNETUYECKaS, ANBEPTeHTHas,
KOHBepreHTHas, napanenbHas. Heo6paTMOCTb 3BO/OLMN.
MpoucxXoXaeHvie 0T HECMELMANN3MPOBAHHBIX MPEAKOB.
Mporpeccupytollas cneuuanuiaums. AJanTMBHas paguams.

MicTopus Xn3Hu Ha 3eMne 1 MeToibl eé n3ydeHnsa [oHay4yHble

NpesCTaBeHNs 0 3aPOXKAEHUM XU3HWU. HayuHble runoTessbl

BO3HWKHOBEHUS XXM3HW Ha 3eMsie: abroreHes u naHcnepmus. Xummyeckas
3BOMOUMSA. ABNOTEHHBIV CUHTE3 OPraHWYeCKMX BELLECTB 13

HEopraHNYecKUX. IKCNepUMeHTaIbHOe MOATBEPKAEHNE XMMUYECKON 1
3Bonoumn. HavanbHble aTanbl 61onormyeckoli aBontoLmmn. MmnoTesa

PHK-mupa. ®opmupoBaHme MeMOpaHHbIX CTPYKTYP Y BOSHUKHOBEHMWE

NPOTOK/ETKM. [epBble KNETKU 1 UX 3Booums. PopMmposaHme

OCHOBHbIX Y >XMBbIX OPraHU3MOB.

https://m.edsoo.ru/863e9fde

Bubnnoteka LLOK
https://m.edso00.ru/863e9cle

11

"'MNOTe3bl MPOMCXOXAEHNS XN3HM Ha 3emne PasBuTue Xn3Hu Ha 3emie
Mo apam u nepuogam. Katapxeii. Apxeiickas 1 NpoTepo30icKas apbl.
Maneo3oiickas apa v eé Nepuofbl: KEMOPUIACKUIA, OPJOBUKCKIIA,
CUNYPUIACKWIA, LEBOHCKMIA, KAMEHHOYTO/bHBINA, MepMcKuil. Me3o3oiickas
3pa v eé nepuofbl: TPUACOBbIIA, FOPCKMIA, MeNOBOIA. KaiiHo30icKas apa 1
€& nepunoabl: NaseoreHoBbIN, HEOreHOBbIA, aHTPOMOrEHOBbIN.

Bbubnnoteka LLOK
https://m.edso00.ru/863ea5a6

12

13

Pa3BUTME XM3HW Ha 3eMJie N0 3paM M Nepruoaam 1

OCHOBHbIe 3Tarnb! 3BOJIOLMN PACTUTESILHOTO U XKMBOTHOIO MUPA.
XapaKTepucTuKa Kammara 1 reosiormyeckmx npoueccos. OCHOBHbIE
3Tanbl 3BO/IOLMMN PaCTUTENILHOTO U XXMBOTHOIO Mupa. ApoMopdo3bl y
pacTeHWiA 1 XXMBOTHbIX. MosBNEHMe, PACLBET U BbIMUPaHME FPYNM XMBbIX
opraHu3moB. lNMpakTuyeckasn padoTa Ne 1 «/13ydyeHne CKONaembIX
OCTaTKOB PACTEHWUIA N XXMBOTHbIX B KONIEKLMSAX>»

0.5

Bbubnnoteka LLOK
https://m.edso0.ru/863eabbe

bubnnoteka LLOK
https://m.edso00.ru/863ea8bc

14

15

Cuctema OpraHM4yecKoro Mmpa Kak oTpa>keHune 3BoJ1ioLnn. OcCHOBHble
cuctemaTmnyeckme rpynnbl OpFaHMSMOB.COBDEMEHHaﬂ cucrtema 1
OopraHM4yecKoro mmpa

3BONOLMS YenioBeka. AHTPOMNONOTUA KaK HayKa. Pa3suTtue

npeacTaBneHN 0 MPOUCXOXAEHUMN YenoBeka. MeTofbl N3yyeHus

aHTponoreHesa. CxoAcTBa 1 pasinyns Ye/I0BEKa W XXUBOTHBIX. 1
CucTemaTnyeckoe NosoXeHue YenoBeka. BONIOLNSA YeloBeKa

(aHTponoreHes)

bubnnoteka LLOK
https://m.edso0.ru/863ea48e

bubnnoteka LLOK
https://m.edsoo.ru/863eac2c

16

ApvxyLume cunbl (hakTopbl) aHTpOMOreHesa 1

bubnnoteka LLOK
https://m.edsoo.ru/863ead44

17

OpwxyLme cunbl (hakTopbl) aHTponoreHesa. HacneacTBeHHas 1
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M3MEHUMBOCTb M ECTECTBEHHBI 0TOOP. OBLLECTBEHHBI 06pa3 XU3HY,
M3roTOB/IEHNE Opyauli TPYAa, MbILLEHME, peyb. OCHOBHbIE CTaAN U
BETBU 3BO/IHOLIMK Ye/IOBEKA: aBCTpaNionuTeKm, YenoBek ymenblid, Yenosek
NpAMOX0AALLMiA, YUenoBek HeaHAepTaIbCKMiA, YenoBeK pasyMHBIiA.
HaxofKku nckonaeMbix 0CTaTKOB, BPeMSI CyLLeCTBOBaHMS, 06/1aCThb
pacnpocTpaHeHusi, 06bEM r0/I0BHOr0 MO3ra, 06pa3s XX13Hu,
opyAns.OCHOBHbIE CTaauu 3BO/HOLMN YenoBeKa

18

Yenoseyeckue pacbl. OCHOBHbIE 60/bLUNE packl: eBPONeongHas
(eBpasuiickas), Herpo-aBCcTpasonaHas (sKsaTopuanbHas), MOHIo1ouaHas
(asnaTcko-amepuKaHcKas). YepTbl MPUCNOCO6/EHHOCTY NpeacTaBUTeNel
Ye/I0BEYECKMX pac K YCMOBUAM CYLLEeCTBOBaHUSA. EAMHCTBO Yenl0BeYeCKMX
pac. KpuTnka pacmsma.

bubnnoteka LLOK
https://m.edsoo.ru/863eaea2

19

KoHTponbHas pabota Ne 1 o Teme «BO3HWKHOBEHME U Pa3BUTUE YKU3H
Ha 3emne»

20

21

22

23

24

JKOMOTUS KaK HayKa. 3afaum 1 pasgenbl akonoruu. Metogpl
3KOMOrMYECKMX MCCIe0BaHUI. DKOMOTNYECKOe MUPOBO33peHMe
COBPEMEHHOTO YeroBeKa.

Cpegbl 06UTaHUA OpraHU3MOB: BOAHAS, Ha3eMHO-BO3AYLLIHAs, NOUYBEHHaS,
BHYTPUOPraHM3MeHHas. JKonoruyeckune daktopsl. Knaccugukaums
3KONOrMYecknx PakTopoBs: abnuoTuyeckune, BUOTUYECKKE U
aHTpPOMOreHHbIe. [eiicTBME 3KONOMMUYECKNX (haKTOPOB Ha OpraHU3MbI.

AbunoTnyeckne (pakTopbl: CBET, TEMNEPaTypa, BIXKHOCT.
doTtoneprogmsm. MpucnocobneHns opraHM3mMoB K AeCTBIHO
abnoTuyecknx (hakTopos. bruonoruueckue putMmel. SlabopatopHas paboTta
Ne 3. «Moponormyeckme 0COGEHHOCTM pacTeHNI U3 pasHbIX MeCT
06UTaHUSA».

BuoTnyeckme akTopbl. Buabl GUOTUYECKMX B3aUMOAENCTBUIA:
KOHKYPEHLS1, XMULLLHNYECTBO, CMM6KO3 1 ero hopMbl. MNapasnTnam,
Koonepauus, MyTyanun3M, KOMMeHCcanu3M (KBapTUPaHCTBO,
Haxne6HNYECTBO). AMEHCAIU3M, HEATPaNIN3M. 3HaUYeHNe BUOTUYECKMX
B3aVIMOAENCTBUIA AN1S CYLLLECTBOBAHMS OPraHU3MOB B MPUPOAHbIX
coobLecTBax.

JKONOrMYecKme XapakTepucTmky nonynaumn. OCHOBHbIE MoKasaTenu
nonynAUUn: YACNEHHOCTb, NIOTHOCTb, POXKAAEMOCTbL, CMEPTHOCTD,
npupocT, Murpauusa. nHammka YncieHHoOCT Nonynauum n eé
perynsums.. Mpaktuyeckas padota Ne 2 «ogcyéT NAOTHOCTY NONYNALMIA
pasHbIX BUAOB PaCTEHMUIA»

0.5

0.5

Bubnnoteka LLOK
https://m.edsoo.ru/863eafec

Bbubnnoteka LLOK
https://m.edsoo.ru/863eb10e

Bbubnnoteka LLOK
https://m.edso00.ru/863eb348

25

Coo6LLecTBO OpraHu3MoB — 61oLeHo3. CTPYKTYpbl 6MOLIEHO3a: BULOBAS,
MPOCTPaHCTBEHHas, Tpodmyeckas (nuwiesast). Buabl-gomMvHaHTbl. CBA3M B
6roLeHo3se.

bubnnoteka LLOK
https://m.edsoo.ru/863eb46a

26

JKOOrMYecKme CUCTEMbI (3KOCUCTEMBI). MOHATUE 06 3KOCMCTEME 1
6uroreoueHose. YHKLMOHaIbHbIE KOMMOHEHTbI 3KOCUCTEMbI:
NPOAYLUeHTbI, KOHCYMEHTbI, peAyLieHTbl. KpyroBopoT BeLecTs 1 NOTOK
3Heprum B aKocmcteme. Tpothuyeckne (NMULLEBbIE) YPOBHM 3KOCUCTEMBI.

bubnnoteka LLOK
https://m.edsoo.ru/863eb46a
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MuweBble Lenu 1 ceT. OCHOBHbIE NMOKa3aTeIM 3KOCUCTEMbI: GUoMacca,
npoayKuys.

27

28

3Konornyeckne NupaMuibl: NPOLYKLUMMW, YACIEHHOCTH, BUOMACCHI.
CBOi1CTBa 3KOCMCTEM: YCTOMYMBOCTb, CAMOPErYNsALNS, pa3BUTHE.
Cykueccus

IprpoLHbIe 3KOCUCTEMbI. IKOCUCTEMBI 03EP U peK. dKocucTema
XBOWHOIO AW LUMPOKONIMCTBEHHOTO feca.

Bubnnoteka LLOK
https://m.edsoo.ru/863eb5fa

29

AHTPONOreHHble 3KOCUCTEMbI. AFPO3KOCUCTEMbI. Y PHOIKOCUCTEMBI.
Bronormyeckoe 1 Xo3aMCcTBEHHOE 3HaYEHKE arpo3KoCMCTEM U
YP6O3KOCUCTEM.

30

BropasHoobpaswe Kak (pakTop ycTon4MBoCcTU 3KocmcTeM. CoxpaHeHne
61oN0rnYecKoro pasHoobpasusa Ha 3emse. Yuerue B. V. BepHaackoro o
6rocdepe. MpaHULIbI, COCTaB 1 CTPYKTypa buocdepbl. XKnMBoe BELLECTBO 1
ero hyHKumn. OcobeHHOCTH Broctepbl Kak r1o6anbHOR 3KOCUCTEMDI.
[JvHamunyeckoe paBHoBecue 1 obpaTHas CBs3b B buocthepe.brochepa —
rnobanbHas 3KocmcTema 3emm

Bubnmoteka LLOK
https://m.edso0.ru/863ebb5e
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KpyroBopoTbl BELLECTB 11 BUOTE0XMMUYECKUE LKl 3/IEMEHTOB
(yrnepopa, a3oTa). 30HasIbHOCTb 61ocdepbl. OCHOBHbIE GUOMbI CYLLIM.

Bubnmoteka LLOK
https://m.edso0.ru/863ebd16
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MpomeXXyTouHast aTTecTaLus: MTOroBasi KOHTPOsbHas pa6oTa

UenoseyecTBo B 6roctepe 3eMnn. AHTPOMNOreHHbIe U3MEHEHWS B
6roctepe. MnobabHbIE 3KONOTMYECKME NPOBIEMBI.

CocyuecTsoBaHue npupogb! 1 yenoseyectsa. CoxpaHeHme
6110pa3HO06pa3ns Kak OCHOBA YCTOMYMBOCTM Broctepbl. OCHoBa
paLMOoHaIbHOr0 YNpas/ieHUs NPUPOAHLIMK Pecypcamm 1 nx
1cnonb3oBaHme. JoCTUXKEHUS BMOMOTM U 0XpaHa NPUPOABI.

OBLUEE KOJTMYECTBO YACOB MO NMPOIrPAMME

34

2.5

Bubnnoteka LLOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANMYECKHUE MATEPHAJIBI VIS YYUTEJIA

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://studarium.ru/
https://www.bio-fag.ru/index.html



https://www.bio-faq.ru/index.html

