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MMOACHUTEJIBHAS 3AIINCKA

[Mporpamma no yyebHomy npeamety “Buonorus” (ganee - 6uonorus) Ha
YPOBHE CpefHero obuiero obpasoBaHus paspabotaHa Ha OCHOBe defepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 o6pasoBaHun B Poccuiickoin depnepaunm»,
®roC COO, KoHuenuun npenogaBaHWs y4debHOro npeameta «buonorus» u
OCHOBHbIX NOMOXeHWI theaepanbHOM paboyeit MporpaMmmbl BOCMIMTaHNS.

YuebHblil npeameT «buonorusa» yrnyonéHHoro ypoeHsA u3yyeHus (10-11
Knaccbl) SIBNSETCH OAHUM U3 KOMMOHEHTOB MpeaMeTHON 061acTn «ECTeCTBEHHO-
Hay4yHble npegmeTbl». CornacHo nonoxeHnam @Sroc COO npodubHble
y4yebHble NpeaMeTbl, M3ydaemble Ha Yrny6neHHOM YPOBHe, ABMAOTCA CrOCOH60M
AndgpepeHumaumm  0byveHMs Ha YpPOBHe cpedHero obulero o6pasoBaHUsA W
Npu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXay OCHOBHbLbIM O0OLMM, CpefHUM
06LLKMM, CpefHUM NPOgecCOoHaNbHLIM 1 BbICLLMM 06pa3oBaHneM. B TO ke Bpems
KaXabld 13 3TUX Y4ebHbIX MNpPeaMeToB [O/MKEH ObiTb OPWEHTUPOBAH Ha
MPUOPUTETHOE peLLeHne 06pa3oBaTe/ibHbIX, BOCMUTATE/IbHBIX W Pa3BMBAIOLLNX
3alay, CBSI3aHHbIX C NPOQOpUEHTaUMer 0by4YatoLMXCA U CTUMY/IMPOBaHMEM
NHTEpeca K KOHKPETHOW 06/1acT¥ Hay4yHOro 3HaHWs, CBA3aHHOro ¢ 6Monoruen,
MeNLUMHON, 3KO/TOTMER, NCUXOOTNeid, CNOPTOM WM BOEHHbLIM [E/0M.

[Mporpamma no ydebHomy npeamety “Buonorvsa™ Oaét npeactaBfieHMe o
Luenn un 3afjadax M3yyeHus y4debHoro npegmeta «buonorvs» Ha yrny61éHHOM
YPOBHe, onpefensieT 0bsa3atenibHoe (MHBapMaHTHOE) NpeAMETHOE CoAepXKaHue, ero
CTPYKTYpUpOBaHMe MO pa3fenaMm W Temam, pacnpefesieHne Mo Knaccam,
PEKOMEHZYeT MOC/nefoBaTe/lbHOCTb M3YyYeHUs Y4ebHOro marepvana C YYETOM
MeXNpeaMETHbIX W BHYTPUNPEAMETHbIX CBA3e, NIOTMKM y4ebHOro npolecca,
BO3pacTHbIX 0OCO6GeHHOCTel obydvarowmxcd. B nporpamme Mo  6uonorum
peasv3oBaH NPUHLUMUN MPEEMCTBEHHOCTM C W3y4YeHWeM OMONOrMA Ha YPOBHE
OCHOBHOro  06Lllero ob6bpa3oBaHWs, 6Gnarofgaps 4YemMy  npocMaTpuBaeTCs
HanpaBfiEHHOCTb Ha  Mocfeaytollee  pas3BuUTUE  OMOSTIOTUYECKMX  3HAHWN,
OPUEHTMPOBAHHbLIX Ha (hOpMUPOBaHME eCTECTBEHHO-HAay4YHOro MUPOBO33PEHNS,
3KO/IOrMYeCKOro MbILWIEHNSA, NPeACTaBeHNA O 340pPOBOM 06pase >KM3HM, Ha
BOCMUTaHME OGEPEXHOro OTHOLLEHUS K OKpPYXatollei npupoaHoin cpepe. B
nporpamMme Mo 6GMOMOMMU TakXKe MoKasaHbl BO3MOXHOCTM Y4ebHOro npeameta
«bvonorna» B peanmsauun  TpebosaHui ProC COO K nnaHWpyembim
JMYHOCTHbIM, MeTarnpeiMeTHbIM W MpPeAMETHbIM pe3y/ibTataM 00y4YeHUs U B
(hOPMMPOBAHNM  OCHOBHbIX BMAOB  Yy4eOHO-MO3HaBaTe/IbHON  [AeATeNlbHOCTU
0byyaroLMXCca MO OCBOEHWUKO COAEpPXKaHUA OUMOOrMYEcKOro 06pasoBaHWA Ha
YPOBHE CcpefiHero o6bLLero obpasosaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe CpeAHero obuiero o6pasoBaHuUs
3aBepluaeT 6uonormyeckoe o06pasoBaHME B LUKOlE UM OPUEHTMPOBAH Ha



pacluMpeHve n yriny6neHve 3HaHWin 00y4YaroLLMXCA O XMBOW MpuUpoAe, OCHOBAaX
MOMEKYNAPHOA M KNETOYHOM 61onorum, ambpuonorum n 6uonorun pasBuTus,
reHeTUKW, CeNleKunmn, 6MOTEXHOIONMI, 3BOSTFOLMOHHOIO YYEHWNSA 1 3KOSTOTUN.

N3yyeHne yyebHOro npegmetra «buonorus» Ha yrny6reHHOM YpPOBHe
OPUEHTMPOBAHO Ha MOArOTOBKY OO0yYatOLMXCA K MOCNefytoLemMy MosyyYeHuro
buonornyeckoro  obpasoBaHMs B BY3aX W OpraHu3aumax  CpefHero
npogeccMoHasibHOro obpasosaHns. OCHOBY €ro CoAepXXaHus CoCTaB/seT CUCTeMa
OMONIOTUYECKMUX  3HAHWA,  MOMYYEHHbIX MPU  U3yYeHUM  0By4arOLMMUCS
COOTBETCTBYHOLLMX CUCTEMATUYECKMX Pa3fenioB 6MOM0ornuM Ha YpoBHE OCHOBHOIO
obulero obpasosaHus, B 10-11 knaccax 3TV 3HaHUA MOMyYatOT pasBuUTHe. Tak,
pacluvpeHbl 1 yraybneHbl OGMOMOTMYECKNEe 3HAHMSA O PaCTEHUAX, >KMBOTHBIX,
rpnbax, 6akTepuax, OpraHu3me 4esioBeka, OOLUMX 3aKOHOMEPHOCTAX >XWU3HW,
A0MOJTHUTENbHO BKKOUEHbI 6UON0rMYecKne CBefeHNs NPUKIagHoro 1 no1cKoBoro
XapakTepa, KOTOpble MOXXHO MCMO/b30BaTb KakK OPUEHTMPbLI ANs MOCeAyoLwero
Bbl6bopa npodeccun. Bo3MOXKHa TakXe MHTerpaumst 61MoNormyeckux 3HaHun C
COOTBETCTBYIOLLMMN 3HAHUAMU, MONYYEHHBIMWU O00yYatoWUMUCA MPU N3YUHEHUN
(OM3MKK, XMMUK, Teorpatumn n MaTeMaTuKm.

CTpykTypa nporpamMmbl Mo Yy4yeGHOMY npeAMeTy "Buonorms™ oTpakaer
CUCTEMHO-YPOBHEBbIA W  3BOMOLMOHHbLIA  MOAXOAbl K W3y4YeHUo 6uonoruu.
CornacHo MM, M3y4atoTcs CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHble A5 XXMBbIX
CUCTEM Pa3HOro YPOBHS OpraHu3aLmMu, 3B0IFOLMM OpraHMYeckoro Mupa Ha 3emne,
COXpaHeHUs OUMONIOTMYECKOro pasHoobpasud nnaHeTbl. Tak, B 10 Knacce
M3y4atoTCs OCHOBbI MOMEKYNIAPHOM W KNETOYHOW 6Guonoruu, smopuonormmn u
OMonornm pasBUTUSA, TEHETUKN U Cenekuumn, BMOTEXHONOMMN U CUHTETUYECKON
ouonornn, akTyaM3vpyrTCa 3HaHUS O6yvarowmxca no 60TaHKKe, 300/10rUK,
aHaToMuK, usnonormm denoseka. B 11 knacce M3yyaroTCs 3BOOLMOHHOE
yUeHe, OCHOBbI 3KO/1I0rMK 1 yyeHue o buocgepe.

Y4yebHbIh  npeameT  «buonorus»  npu3BaH  06GECneYnTb  OCBOEHWE
06yyvaroLLMMmMCs BUONOrNYECKMX TEOPUIA U 3aKOHOB, MAEW, MPUHLAMOB 1 Npasu,
NeXallyx B OCHOBE COBPEMEHHOI eCTECTBEHHO-HAaYyUYHON KapTUHbI MUPA, 3HAHWIA O
CTPOEHMMN, MHOroobpasMnm U OCOOEHHOCTAX K/IETKW, OpraHu3ma, nonynsuuu,
6MOLIEHO03a, 3KOCUCTEMbI, O BbIJAIOLLMXCA HAaYyUHbIX AOCTVXKEHWUAX, COBPEMEHHbIX
nccnefoBaHUAX B 6MOMOrnK, NPUKNaAHbIX acnekTax 61monornyecknx 3HaHuim. [Ans
pasBUTMS W MOAAEPXaHUA WHTepeca 00ydarolmxcs K OMOorunm Hapsgy Cco
3HaUYNTE/IbHBIM 00BLEMOM TEOPETUYECKOr0 MaTepuasna B COAepPXKaHMM MporpaMmbl
Nno 6uonorum nNpeaycMoTPeHO 3HAKOMCTBO C MCTOPUEN CTaHOB/EHUSA U Pa3BUTUA
TOW WM WHOW 061acTn 6MONOrMK, BKNALAOM OTEYECTBEHHbLIX W 3apyBeXXHbIX
YUYEHBIX B PELLEHNE BAXKHENLLNX BMONOrMYECKMX M 3KOMOTMYECKMX NPo6IeM.



Llenb n3yueHus yyebHoro npeameTa «brnonornsa» Ha yrny61eéHHOM ypOBHeE —
OBNnafleHVe  06y4YaloLMMUCA  3HAHUAMU O  CTPYKTYPHO-(YHKLNOHA/IbHOM
OopraHm3auum H>KMBbIX CUCTEM pPasHOM0 paHra W NpUoBpeTeHNe  YMeHWUM
MCMoMb30BaTb 3TV 3HaHMS B (DOPMMPOBAHUN UHTEpeca K onpeaenéHHon obnactu
NPoeccUoHaNbHON AeATeNIbHOCTU, CBA3aHHOW C Ouonorven, MaM K Bbl6OpY
y4ebHOro 3aBefieHnsa Ana NPoA0IKeHNS BUOMOrMYecKoro 06pasoBaHus.

[ocTvkeHne Uenn  u3yyveHuUs ydyebHoro npegmetra «buonormsi»  Ha
yrny6n1éHHOM ypoBHE 06ecrneunBaeTcs pelleHeM CreiyroLmx 3aiau:

OCBOEHME 00y4YatoLLMMMCA CUCTEMbI BMOOMMYECKUX 3HAHUIA: 06 OCHOBHbIX
OMOTIOTNYECKMX TEOPUAX, KOHLEMUMSAX, TMnoTesax, 3aKoHaX, 3aKOHOMEPHOCTAX U
paBunax, COCTaBNAOLLMX COBPEMEHHYHO eCTECTBEHHO-HAYYHYHO KapTUHY MUPa; O
CTPOEHWUN, MHOroo6pasnm M 0COOEHHOCTAX OMONOrMYEeCKUX cuctem (KNeTka,
opraHusMm, nonynauus, Bug, bruoreoLeHos, bnocgepa); 0 BblAAKLNXCSA OTKPbITUAX
N COBPEMEHHbIX UCCIe0BaHUAX B G1ooruu;

O3HaKOM/ieHVe 00y4aloLWMXCs C MeToAaMu MO3HaHMS XKMBOW NPUPOAbI:
nccnepoBaTeNbCKMMM - MeTofaMn  GMONIOrNYEeCKMX  HayK  (MONEKYNAPHON  ©
KNeTOYHOW 6uonorun, amépuonormm wn 6UONOTUA  PasBUTUSA, TEHETUKN WU
cenekuymn, OMOTEXHOMOMMM W CUHTETMYECKON OMONMOrMK, NaneoHTONornu,
3KONormn);  MeTofaMn  CaMOCTOSTENIbHOMO  MPOBefeHUs  BMONOrMYeCKMX
nuccnefoBaHuii B nabopatopum UM B npupoge (HabnwogeHwe, U3MepeHue,
3KCNEePUMEHT, MOAE/IMPOBaHNE);

oBnafieHne  00y4yarLMMUCA  YMEHUAMU:  CaMOCTOATENbHO  HaxXOAWTb,
aHaM3MpoBaTb W MCMO/Mb30BaTb OMONOIMYECKYH0 MH(OPMaLUIO; MOMb30BaThbCH
OMONOrNYECKON TEPMUHONOTMEN U CUMBOJSIMKOW; YCTaHaB/MBaTb CBA3b MeXAy
pasBuTMeM OMONOTMM U COUMASIbHO-3KOHOMUYECKUMIW U 3KOIOrMYECKUMM
npobnemMaMun 4enoBeyecTBa; OLEHMBATL MOCMEACTBMS CBOEW [eATe/IbHOCTU MO
OTHOLLEHMIO K OKpYXKaloLle npupoaHou cpefde, COOGCTBEHHOMY 3[0POBbIO U
30POBbI0  OKpY>XXaloWwmx  frogeil; 060CHOBbIBATL M COOMOAATL  Mepbl
NPOMMNAKTUKN MH(EKLUMOHHbBIX 3a60/1eBaHNIA, MpaBuia NoBeAeHUs B NPUPOAe U
obecneyeHns 6e30NacHOCTN COBCTBEHHOWN XMU3HEAEATENIbHOCTU B Upe3BblYaHbIX
CUTyauusx MpUPOAHOro M TEXHOTeHHOrO  XapakTepa, XapaKTepu3oBaTb
COBPEMEHHbIe Hay4Hble OTKPbLITUA B 06/1aCTV 61O0rnK;

pasBUTME Yy 00yYatOLMXCA UHTENNIEKTYa/IbHbIX M TBOPYECKUX CMOCOBHOCTEN
B Mpouecce 3HAaKOMCTBA C BblAAOWMMUCA OTKPbLITUAMUA W COBPEMEHHbLIMM
nccnefoBaHNAMM B OMONOIMK, pellaeMbiMK et npobnemamn, MeTOA0MO0r e
6M0/I0rNYECKOro nccnefoBaHuns, npoBefeHNs 3KCMEPUMEHTA/IbHbIX
nccnefoBaHui, pelleHnst 6MoNornyeckmx 3agad, MoaennmpoBaHns G1onornyYecKnx
06BEKTOB U MPOLLECCOB;



BOCMNUTaHME Y 06yYatOLLMXCA LLeHHOCTHOrO OTHOLLEHUS K YXMBOW NpUpoje B
LIe/IOM U K OTAe/NbHbIM eé 00beKTaM W ABNEHUAM; (HOPMUPOBaHKE 3KOI0rMYeCKOi,
reHeTMYeCKOM rpamoOTHOCTKW, 00LWein KynbTypbl MOBEAEHVUS B MPUPOAE;
WHTErpauum ecTeCTBEHHO-HayYHbIX 3HAHWIA;

npuobpeteHne  oOyyarOLMMUCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
MPMPOAONONL30BaHNK  (CO6MOAEHMEe NpaBu MOBeAEHUS B MPUPOAE, OXpaHbl
BWOB, 3KOCUCTEM, G1OCHEpPbI), COXPaHEHUN COOCTBEHHOI0 30P0BbSA U 340P0BbA
OKpyXarwmx nogein  (cobniogeHns  mep  NpounakTUkK  3aboneBaHuii,
obecrieyeHne 6e30MaCHOCTU XKMU3HEAEATENIbHOCTU B UPE3BblYaHbIX CUTYaLUsX
MPUPOLHOTO W  TEXHOTEHHOr0 XxapakTepa) Ha OCHOBE  WCMO/b30BaHUA
GMONIOMMYECKMX 3HAHWIA N YMEHWIA B MOBCEAHEBHOW XKN3HN;

co3faHMe  YCNoBWMM AN OCO3HAHHOro  Bblbopa  O6yuvatoLMMMUCA
NHOMBUAYa/TbHOW obpa3oBaTe/ibHOW TpaeKkTopUn, CMOCOGCTBYHOLLEN
nocneayroulemMy npogeccMoHalbHOMY CaMOOMNPeAeNeHNt0, B COOTBETCTBUM C
NHAMBUAYA/IbHBIMU UHTEpecaMmn 1 NOTPeOGHOCTAMN pernoHa.

O6Lee uncno Yacos, OTBEAEHHbIX Ha U3y4veHre G1ONOrnun Ha yrnyeneHHOM
YPOBHe cpeAHero obuero obpasoBaHus, coctasnset 204 vaca: B 10 knacce — 102
yaca (3 yaca B Heaento), B 11 knacce — 102 yaca (3 yaca B Heflento).

OT60p OpraHM3auUMOHHbIX (hOpM, METOLOB W CPeACcTB 00ydeHUs BMonorum
OCYLLECTB/IAETCA C YYETOM CMEUUPUKMA ero COAepXKaHWs WM HanpaB/IEHHOCTW Ha
MPOAO/MKEHNE  OMOMOrMYeCcKOro 06pa3oBaHWA B OpraHu3aumsax  CpefHero
MPOeCCUOHANLHONO U BbiCLLEro 06pa3oBaHus.

O6sa3aTe/IbHbIM YC0BUEM NPK 06y4eHU BUONOrUK Ha YTry6/1EHHOM YPOBHE
ABNSAETCA MpPOBeAeHMe NabopaTopHbIX W MPaKTUYeCKMX paboT. Takxke ydvacTue
06yyaroLMxXca B BbINOMHEHUN NPOEKTHbIX U y4YeBHO-MUCCea0BaTeIbCKUX PaborT,
TemMaTuka KOTOPbIX  OMNPeenseTcs yyuTesieM Ha OCHOBE  MMeLmMxcs
MaTepuaibHO-TEXHNYECKNX PECYPCOB Y MECTHBIX NPUPOAHBIX YCNOBUIA.



COAEPKXAHUE OBYUEHUA
10 KJTACC

CofiepxxaHve nporpamMMbl, BblAeNeHHOe xypcueéom, He BXOAWUT B MPOBEPKY
rocyfiapcTBeHHoM nTorosoi attectauun (FAA).

Tema 1. buoJsiorusi Kak Hayka

CoBpeMeHHas 6ronorna — KoMniekcHas Hayka. Kpatkas Uctopus passuTtus
ovonormn.  BuonNOrMyeckme  Haykm W M3yyaemble UMW  MPOGJIEMBI.
PyHOaMeHTa/IbHblE, TMPUKNa4HbIE M MOWCKOBblE HayyHble WCCNef0oBaHUA B
Guonorun.

3HayeHve 6uonornm B HopMMpPoBaHUM COBPEMEHHON ECTECTBEHHO-HAYUHOM
KapTUHbl Mupa. podeccnmn, cBsizaHHble C Guonorvein. 3HavyeHne 6Guonorun B
MPaKTUYECKON [eATeNIbHOCTU  YesioBeKa: MeAMUMHE, CellbCKOM  XO3AUCTBe,
MPOMbILLTIEHHOCTK, OXpaHe NPUPOARbI.

JleMoHCcTpanumn

MopTpeTbl: ApuctoTtens, TeotpacT, K. JIuHHel, XK. B. Jlamapk, Y. [apsuH,
Y. lapseir, I'. MeHgens, B. V. BepHaackuia, W. T1. Maenos, N. . MeuHukos, H.
. Basunos, H. B. TumodeeB-Pecosckuia, K. YoTcoH, @. Kpuk, 4. K. benses.

Tabnuubl 1 cxembl: «CBA3b 6MOMOTMK C APYTUMKU Haykamu», «Cucrtema
OMOTIOTNYECKMX HAYK.

Tema 2. 7KuBble cUCTEMbI U UX U3YYeHHUE

YKuBble cUCTEMbl KaK MpeameT u3ydveHWs 6uonorum. CBOWCTBA >KMBbIX
CUCTEM: EAMHCTBO XMMWYECKOro CoCTaBa, [AUCKPETHOCTb W LeN0CTHOCTb,
C/IOXXHOCTb W YNOPSA0YEHHOCTb CTPYKTYpPbl, OTKPLITOCTb, CaMOOpraHu3aums,
CamMOoBOCMPOV3BeeHNE, Pa3APaXKUMOCTb, M3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHuM3aumMm >KMBbIX CUCTEM: MOMEKYNAPHBIA,  KNETOYHbIN,
TKaHeBblIM, OpraHWU3MEHHbIM, NonynsALUNOHHO-BUAOBOW, 39KOCUCTEMHbIIA
(buoreoueHoOTUYECKMIA), BUOCHEPHbIA. Tlpouecchbl, NPOUCXOAALLME B KMUBbIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOro. XXM3Hb Kak (hopMa CyLLeCTBOBaHWS
matepun. Hayku, nsyyatoLme >KmBble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHun3auuu.

N3yuyeHne XuBbIX cucTeM. MeTofbl 6uonornyeckont Hayku. HabniogeHue,
N3MepeHne, IKCNepUMEHT, cucTemaTmsaumns, MmetaaHanns. MoHATUE O 3aBUCMMOI U
He3aBMCUMON nepemMeHHON. [lnaHWpoBaHWe 3kcnepumeHTa. [locTaHOBKa W
nposepka runote3. Hynesad runotesa. MNMoHATNE BbIOOPKM N €€ [OCTOBEPHOCT.
Pa3bpoc B OuoMorMyecknx AaHHbIX. OUueHKa [OCTOBEPHOCTU  MOMYyYEHHbIX
pe3ynbTaToB. [lpUUYMHBI  UCKAXKEHUA pPe3ynibTaToB  3KCnepuMeHTa. [loHATME
CTaTUCTUYECKOTO TecTa.

JleMoHcTpanuu



Tabnuubl 1 cxembl: «OCHOBHblE MPU3HAKM XU3HW», «buonornyeckme
cucTeMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHW oOpraHM3auun X1BOMK
npupodbl», «CTPOEHME >XMBOTHOM KNETKU», «TKaHW >KUBOTHbIX», «CUCTEMbI
OpraHoB Ye/I0BEYECKOro opraHusma», «buoreougHos», «buocdepa», «MeTtoabl
N3yUeHNs XKNBOW NPUPOAbI».

Oo6opyposaHue:  nabopatopHoe  obopydoBaHMe AN MPOBeAEHUS
Hab/II0AeHNIA, N3MEPEHNIA, IKCNEPUMEHTOB.

IIpakTHyeckas pa6ora «/ICNONb30BaHME pPas3IMyHbIX METOLOB Npw
N3YYEHUWN YKMBbIX CUCTEM.

Tema 3. buosiorusi KJieTku

Knetka - CTPYKTYpPHO-(pYHKUMOHa/IbHAsA efuHMLA XXMBOro. Kctopus
OTKPbITUA KNeTKW. PaboTbl P. INyka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LlneigeH, P. BupxoB). OCHOBHble MOMOXEHUA COBPEMEHHOMW KNETOYHONA
Teopuu.

MeToAbl  MONMEKYNISAPHOA U KNETOYHOW  6MONOrMn:  MMKPOCKOMNWS,
Xpomartorpams, 31eKTpoopes, METOL MeyeHbIX aTtomoB, AnddepeHUManbHOe
LLeHTpUyrmpoBaHne, KynbTUBUPOBaHUE KNETOK. H3yuenue GuKCuposanHvlx
Kiemok. ONEKTPOHHAA MUKPOCKONUA. Koughoxanvuas muxpocxonus. Bumanvroe
(npudicuzHenHoe) uzyuenue Kiemox.

JleMoHCTpan MU

MopTpeTbl: P. T'yK, A. NleBeHryk, T. LLiBaHH, M. LLIneingeH, P. Bupxos, K. M.
Bap.

Tabnmupbl N cxeMbl: «CBETOBOW MUKPOCKOM», «DNEKTPOHHbLIA MUKPOCKOM>,
«l/IcTopnsA pasBUTUA METOLOB MUKPOCKOMUN».

O6opypoBaHMe: CBETOBOM MUKPOCKOM, MUKponpenapaTbl PacTUTENbHbIX,
YXMBOTHbIX 1 6aKTepUasibHbIX KETOK.

IIpakTuyeckasn padora «/3yyeHMe MeTOLOB K/IETOYHOM 6Gumonorum
(xpomartorpadus, anektpodopes, AnddepeHUMansHoe — UEHTPUQYrMpoBaHue,
MLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XMMUYECKMIA cOoCTaB KNeTKW. Makpo-, MUKPO- W Y/NbTPaMUKPO3/IEMEHTI.
Bofga v eé ponb Kak pacTBOpUTeNs, peareHTa, yyacTue B CTPYKTYPUPOBaHWUM
KNeTKW, Tennoperynaumn. MuHepaibHble BeLLeCcTBa KIETKU, MX 6nonornyeckas
PO/ib. PO/b KATMOHOB 1 @aHUOHOB B K/TETKE.

OpraHuyeckue BewlecTBa KIeTKW. buonormyeckne nonumepbl. benku.
AMUWHOKUCNOTHbIN cocTaB 6enkoB. CTPYKTypbl 6e1K0BOM MOJEKY/bl. [epBrYyHas
CTPpyKTypa 6enka, nentugHas cBs3b. BTopuuHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  [eHaTypaumsi. CsoiicTBa 6enkoB. Knaccudmkaums  6enkos.
Bronorunyeckue QyHKLUUN BENKOB. [Ipuonut.



Yrnesofbl. MoHocaxapuzbl, aucaxapubl, onMrocaxapuibl 1 nonucaxapuipl.
O6WmMin  nnaH CTPOEHUS U (PU3MKO-XMMUYECKMe CBOWCTBA  YI/1eBOAOB.
Buonornyeckune QyHKUUN YrnesoLos.

Nnnngpl. TnapodunbHo-rnapodobHble cBoicTBa. Knaccupukaums nMnmngos.
Tpurnuuepnabl, oconunuasl, BOCKW, CcTepouibl. Buonorunyeckne QyHKUMM
nmnnaos. O6LmMe CBOMCTBA 6LMONOrMYECKUX MEMOPaH — TEKYYeCTb, CMOCOOBHOCTb K
caM03aMblKaHW0, NONYNPOHULAEMOCTb.

HyknenHoBble kucnotel. AHK n PHK. CTpoeHve HYKNenmHOBBLIX KUC/OT.
Hykneotugbl. MNpuHUun KomniemeHTapHocTU. Mpasuno Yapraddpa. CTpykTypa
AHK — aBoiiHas cnvpanb. MecToHaxoxaeHue 1 6uonormyeckne gyHkumm AHK.
Bugbl PHK. ®yHKunn PHK B KneTke.

CTtpoeHune monekynol AT®. Makpospruyeckme cessn B Monekyne AT®.
Buonornyeckune yHkuMn AT®. BoccTaHOBNEHHbIE MEPEHOCUUKK, UX (YHKUUN B
Knetke. [/lpyeue wyxneosuompugocamor (HTD). CekBeHupoBaHne [JHK.
Memoowt CEHOMUKU, MPAHCKPUNMOMUKU, NPONEOMUKU.

CTpyKTypHas 6uonorus: 6uoxmMmmyeckme n brnogunsmyeckme nccnenoBaHus
cocTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OUOMONEKYN. Moodenuposarue
CMPYKmMypvl U QYHKYUi OUOMONEKYI U UX Komniekcos. Komnvromephviil Ou3ain u
OpZ(ZHullecm/lIZ curmes 5u0MOJl€Kle u ux HenpupO()Hbzx AHRAN02086.

JleMoHCTpan MU

MopTpeTsl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. YuUnkuHc, P. ®paHKIvH,
®. CaHrep, C. Npy3uHep.

Avarpammbl:  «PacripegeneHve  XMMUYECKMX 3/IEMEHTOB B HEXMUBOM
npupoge», «PacnpeaeneHmne XMMUYECKUX 3NIEMEHTOB B XXMBOW NPUPOAE».

Tabnuubl 1 cxembl: «[lepyrognyeckas Tabnmua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MOneKynbl BoAbl», «BellecTsa B cocTaBe OpraHuU3moB», «CTpOeHue
MONeKynbl 6enka», «CTPYKTypbl GenKoBOM MONEKy/bl», «CTPOeHWEe MOMEKY/
yrnesofoB», «CTpOeHMe MOMeKyn Avnuaos», «HYKNenHOBblE  KUC/OTbI»,
«CTpoeHne Monekynbl AT®».

O6opyaoBaHMe: XMMUYeCKas nocya n obopygosaHue.

JlaGopaTopnasi padora «OOHapy>keHne 6eNKoB C MOMOLLBbH KayeCTBeHHbIX
peakuuii».

JlaGopaTtopnass  pabora  «lIccnefoBaHMe  HYK/NEMHOBLIX  KWUCOT,
BblZeNEeHHbIX U3 K/IETOK Pa3/InyHbIX OPraHn3MoB».

Tema 5. Ctpoenne u QyHKIIMH KJIETKH

Tunbl KNEeTOK: 3yKapuoTmyeckas W npokapmotmnyeckasa. CTPYKTYpHO-
(DYHKLMOHa/IbHble 06pa30BaHUSA KNEeTKMN.



CTpoeHre NPoKapuoTUYECKOM KNeTKN. KneTouHas CTeHKa 6akTepuii 1 apxei.
OCO6EeHHOCTM CTPOEHUSA TeTepOTPOGHOM M aBTOTPOGHOM NPOKAPUOTUYECKMX
KNeToK. MecTo 1 posib NPoKapunoT B GUoLeHO3ax.

CTpoeHue " (hYHKUMOHNPOBaHWe 3yKapMOTNYECKON KNETKMN.
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nNia3maTuyecKomn
MeM6paHbl. TPaHCNOPT BELLECTB Yepe3 naasMaTnyecKyro MembpaHy: nacCUBHbIiA
(andpysms, obneryéHHas Anddysnsa), akTUBHBLIA (MEPBUYHBIA N BTOPUYHBIA
aKTVBHbIA  TpaHcnopT). [lonynpoHuuaeMocTb MembpaHbl. PaboTa HaTpwii-
KaJIMeBOro Hacoca. QHAO0UMTO3: MUHOLMTO3, (harouyntos. Ik3oumntos. KnetoyHas
cTeHKa. CTPYKTypa 1 PYHKLUMW KNETOYHON CTEHKM pacTeHuid, rproos.

LinTonnasma. Lintosons. Liutockenet. ABuxeHue Lutonnasmel. OpraHonabl
KneTkn. OfHOMeMOpaHHble OpraHouabl KEeTKW: 3HAornIasMaTnyeckas CceTb
(3MC), annapat ofbgpKK, NN30COMbI, UX CTPOEHWE U (PYHKUMK. B3aMMOCBA3b
OHOMEMOpPaHHbIX OpraHoMAoB KeTkn. CTpoeHWe rpaHyNspHOro peTukynyma.
Mexanusm nanpasnenus 6enxos ¢ II1C. CNHTE3 pacTBOPUMbIX 6efikoB. CuHTes3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHblil)  3HAOMNMA3MAaTUYECKMIA
peTukynym. CekpeTopHasa (hyHKUmMs annaparta [onbmkun. Moougurayus benkos 6
annapame [onvooxcu. Copmuposxka 6enxos 6 annapame Ionvoxcu. TpaHCNOPT
BELLLECTB B KNETKE. BakKyonu pacTUTeNbHbIX KNETOK. KNeTouHbIl cok. Typrop.

[MonyaBTOHOMHbIE ~ OpraHoMAbl  K/METKW:  MUTOXOHAPWM,  MacTufbl.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouoecenes (K.C. Mepesickosckuii,
JI. Mapzynuc). CTpoeHne 1N (yHKUMU MUTOXOHAPWIA U nnactug. [epBudHbIe,
BTOPUYHbIE W C/IOXKHble  MNacTuabl  (DOTOCUHTE3VPYHOLMX  3YKapuoT.
XnoponnacTbl, XPOMOMAACTbI, NEAKONNACTbI BbICLLUMX PACTEHWA.

Hemem6bpaHHble opraHouibl KneTku CTpoeHue N PYHKUMM HemeMBpaHHbIX
opraHonoB KNEeTKW. Pn6ocombl. IIpomedsicymounvie Gunamenmeo.
MukpounameHTbl.  Axmunosvie  mukpogunamenmol. MblLIEYHbIE  KNETKW.
Axmunosvle komnonenmol Hemviuteunvix Kiemox. MUKPOTPY6OUKUN. KNeToYHbIN
LUeHTp. CTpoeHMe W [BMXKEHME IKITYTUKOB W PecHMYeK. MUKpPOTpy6OoUKM
uuTonnasmbl. LIeHTpuonb. benxu, accoyuuposanmvle ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvle beaku.

Anpo. O6onouka aapa, XpomaTuH, Kapuonniasma, AApbIWKU, UX CTPOEHME U
QYHKUMWN. AepHblid  GenkoBbliA MaTpukc. [MpoCTpaHCTBEHHOE PacrosioXKeHune
XPOMOCOM B WHTepasHOM fape. Ddyxpomamun u cemepoxpomamur. Benku
XpOMaTUHA — TWUCTOHbI. /JJunamuxa sdepHnoti obonouku 6 mumose. AHoephbiil
mpancnopm.

KneTouHble BKNHOYeHUSA. CpaBHUTE/IbHAA XapaKTEPUCTUKA KNETOK 3yKapuoT
(pacTUTENbHOW, XXMBOTHOM, FPUGHONA).

JlemoHcTpanumn



MopTpeThbl: K.C. MepexKoBckuiA, J1. Maprynuc.

Tabnmupl 1M cxembl: «CTpOeHME 3YyKapUOTUYECKOW KNeTKu», «CTpoeHue
XXVBOTHON  KNeTKu», «CTpOoeHWe  pacTUTE/IbHOW  KNeTKu»,  «CTpoeHue
MUTOXOHAPUUY, «A8p0», «CTPOEHME NMPOKAPUOTUYECKOW KNETKU».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKponpenapatbl PacTUTENbHbIX,
YXMBOTHbIX K/IETOK, MUKpPONpenapaTbl 6akTepuasibHbIX KIETOK.

JlaGopaTtopnasi pabora «l/I3yyeHMe CTPOEHUA KNETOK  pPas/IMUHbIX
OpraHn3MoB.

IlpakTuyeckas padora «/13yyeHne CBOMCTB KNETOYHOM MeMOpPaHbI».

Jlaboparopnass paGora «/iccnefoBaHve nnasmonusa W fennasmonnsa B
PacTUTENbHBIX KNeTKax».

IIpakTnueckass paGora  «l/I3ydyeHue  [ABMXKEHMA  UMTONMA3Mbl B
PacTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BeliecTB M NMPeBpallleHNe JHEPIUH B KJIETKe

AcCUmMnIALMA N UCCUMUNALNA — [Be CTOPOHBbI MeTabonmsma. Tunbl 06MeHa
BELLLeCTB: aBTOTPO(HbIA M TreTEPOTPOdHbIA. YuacThe Kucnopoga B 0BMEHHbIX
npoueccax. OHepreTnyeckoe obGecrnevyeHne KeTKn: npesBpawleHe AT B
06MeHHbIX npoueccax. ®PepMeHTaTVBHBIA XapakTep peakuuini - KIeTOYHOro
meTabonmsma. PepMeHTbl, WX CTPOEHWEe, CBOWCTBA WM MEXaHU3M [AelCTBUS.
KothepmeHTbl. OTAn4Ymsa hepmMeHTOB OT HEOPraHNMYeCKMX KaTaim3aTopoB. benku-
aKTMBaTopbl N GENKN-UHIMOMTOPbLI. 3aBUCMMOCTb CKOPOCTM (hepMeHTATUBHbIX
peakLunin OT pas/INyHbIX (PaKTOPOB.

MepBMYHBIA  CUHTE3 OpraHM4YecKMx BewecTB B K/eTke. ®POTOCUHTES.
AHokcueenHblli U oxcuceHHbll omocunmes y baxmepuil. Ceemocobuparowue
NUSMEHRMbL U NUSMEHMblL PEAKYUOHHO2O0 Yernmpda. Ponb XﬂOpOﬂﬂaCTOB B I_IpOU,eCCG
(poTocuHTe3a. CBeToBas 1 TeMHoBas (asbl. @omoovixanue, Cs., Cq. u CAM-munwi
Gomocunmesa. MNPOLAYKTUBHOCTL (POTOCUHTE3A. BAnsAHME pas3nnyHbIX (PaKTOpPOB
Ha CKOpPOCTb (POTOCUHTE3a. 3HaUeHMe POTOCKHTesA.

XeMOoCUHTES. PasHoo6pasue OpraHnM3MOoB-XeMOCUHTETMKOB:
HUTPUMUMpYLoWwmne 6akTepun, >XenesobakTepuun, cepobakTepun, BOAOPOAHLIE
bakTepun. 3Ha4YeHne XeMOCHHTE3a.

AHa3pobHble opraHn3mbl. Bugabl 6poxxeHuns. TpOAyKTbl OPOXEHUA U UX
NCMOoMb30BaHNE 4YeNOBEKOM. AHaspobHble MWUKPOOPraHmM3Mbl Kak O0ObLeKTbl
6roTexHoNornM n Bo3byamTenn 60nesHe.

A3pO6HbIE OpraHu3mbl. ATansb! 3HepreTNYeCcKoro obMeHa.
MoAroToBMTENbHBIV 3Tan. MMKONN3 — 6ECKMCNOPOLHOE pacLLensieHne roKo3bl.

Buonormnyeckoe OKUCNeHWE, NN KNETOYHOE AblXaHue. Ponb MUTOXOHAPWIA B
rpoueccax 6roIorMYecKoro okucneHuns. Linknnueckue peakumun. OKUCIUTENBHOE
(ochopunnpoBaHne. Ouepeuss membpannozo epaduenma npomonos. Cunmes



AT®: paboma npomonnoi AT®-cunmaszel. [pevMyLLIECTBA a3POOHOr0 MNyTH
0bMeHa BelLeCTB nepef aHaspobHbIM. QPGEKTUBHOCTb IHEPreTUYECKOro 06MeHa.

JlemoHcTpanuu

MopTpetbl: k. Mpuctaun, K. A. Tummpsaszes, C. H. BuHorpaackui, B. A.
SHrenorapar, M. Mutyenn, I'. A. 3aBap3uH.

Tabnuubl N cxembl: «POTOCUHTE3», «IHEPreTUUECKUIA 06MeEH», «BNUoCKHTE3
benka», «CTpoeHne hepmeHTa», «XeMOCUHTESY.

O6opynoBaHMe: CBETOBOWM MMKPOCKOM, 060pyaoBaHWe A/1F MPUroTOBIEHMS
MOCTOAHHbIX U BPEMEHHbIX MUKPOMPenapaTos.

JlabopaTtopHass  paGora  «/I3yyeHMe  KaTaIMTMYECKON  aKTMBHOCTU
(bepMeHTOB (Ha NpuMepe aMunasbl NN KaTaniasbl)».

JlaGopaTopunast padora «l/I3yyeHMe (DEPMEHTATMBHOIO pacLuensieHuns
NnepoKcuaa BOAOPOAA B PACTUTE/bHBIX U XXUBOTHbIX KNETKaxX».

JlaGopaTopnass pabora «CpaBHeHVMe MpoLeccoB (oTocuHTE3a MU
XeMOCUHTE3a.

JlaGopaTopHasi pa6ora «CpaBHEHMWE NPOLLECCOB BPOXKEHUA U AbIXaHUSA».

Tema 7. HacaeacrBeHHass uHGOpMaLMs M peain3alus eé B KiIeTKe

Peakuun mMaTpuyHoOro cuHtesa. MNMpuHUUN KOMMNIEMEHTApPHOCTN B peakLmax
MaTPUYHOro CUHTE3a. Peann3auus HacneACTBEHHOW MH(opMaumn. eHeTUYecKuii
KOA, ero CBOWCTBa. TpaHCKpuMuusi — MaTpuuHblid cuHTe3 PHK. TpuHuunb
TPAHCKPUNUUK: KOMMIEMEHTAPHOCTb, aHTUNapaine/lbHoCTb, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

TpaHcnauus v eé atanbl. Y4yacTue TpaHcrnopTHbIX PHK B 6rocuHTese 6eska.
Ycnosus 6uocuHTesa 6enka. KoguposaHue amvHOKUCNOT. Ponb pubocom B
BrocnHTe3e Genka.

Cospemennvie npedcmasienus o cmpoenuu cenog. OpraHusauma reHoma y
MPOKapuoT N 3yKapuoT. Perynsauma akTUBHOCTU FeHOB Yy MpoKapuoT. ['unoTesa
orepoHa (. XKakob, X. MaH0). MonexyiapHble mexanusmvl IKCAPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 peeynsiyuu pabomor enos. Perynauns 06MeHHbIX
MpoLeccoB B KneTke. KNeTouHbIi romeocTas.

Bupycbl — HEKNETOYHbIE POPMbI XN3HN 1M 06/MraTHble napasutbl. CTpoeHue
MPOCTLIX U CMOXHbIX BUPYCOB, PETPOBMPYCOB, OaKTEPUOMAroB. JKusHenHblil YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

BupycHble 3a60/1eBaHMS YENOBEKA, XMBOTHbIX, pacTeHuid. CMAL, COVID-
19, coumasnbHble M MeaUUMHCKUE NPobnembl.

Buoungopmamura: unmeepayus u ananuz b6orvuux maccusos («bigdatar)
CMpPYKmMypHuIX Ouonocudeckux oanuwvlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
IIpoepammupyemvie hynkyuu benxos. Cnocobbl 00cmasKu 1ekapcms.



JleMmoHCTpanun

MopTpeTsbl: H. K. Konbuos, 4. V. ViBaHOBCKWIA.

Tabnunubl n cxembl: «brocnHTE3 Befka», «I eHEeTUYECKUIA Kog», «Bupychl»,
«bakTepuogarmn».

IIpakTuyeckas padora «Co3faHue MOAeNn BUPYyCa.

Tema 8. /KusHeHHBIN MUKJI KJIETKHU

KneTouHbln UuKn, ero nepuofbl W perynaumsa. VHTepdasa M MMTO3.
OcobeHHOCTM MpoLeccoB, NpoTeKaroWwmUX B WHTepdase. [MoArotoBka KNeTKM K
aeneHnto.  FpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUA U
MOCTCUHTETUYECKNI (MPEMUTOTUYECKNIA) NEPUOLbl UHTEPMDA3bI.

MaTpuuHblin cuHTe3 OHK — pennunkaumsa. MNpuHuunbl pennvkaummn OHK:
KOMMJIEMEHTAPHOCTb,  MOJIYKOHCEPBATWBHbIA  CUHTE3,  aHTUMapae/lbHOCTb.
MexaHu3m pennnkaumm OHK. Xpomocombl. CTpoeHue XpoMocoM. Tenomepbl U
Teflomepasa. XPOMOCOMHbIA Habop KNeTKM — KapuoTun. JunaongHold w
raniongHbii  Habopbl  XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10N10Bble
XPOMOCOMbI.

[eneHve Knetkn — muto3. Cragmm MUTO3a M MPOUCXOAALIME B HUX
npouecchbl. Tunbl MUTO3a. KapnokmHes 1 UUTOKMHE3. BMonornyeckoe 3HayeHue
MNTO3a.

Perynauma MUTOTUYECKOrO LMKNa KNeTku. lMporpammupyemas KneToyHas
rméesb — anonTos.

KnetoyHoe A4p0, XPOMOCOMbI, (DYHKLMOHa/lbHasA reHoMUKa. Mexanusmol
npoaugepayuu, oup@epenyuposxku, cmapenus u euberu riemox. «l{ugposas
K1emKay — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSA KIeMKU.

JleMmoHCcTpanun

Tabnuubl N cXembl: «KU3HEHHbIA UMKN KNETKWU», «MuTo3», «CTpoeHume
Xpomocom», «Pennukaunsa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOM, MUKporpenapartbl: «MWUTO3 B K/eTKax
KOpeLLKa flyKa.

JlaGopaTopnasi  pabora  «l/I3yyeHMe  XpPOMOCOM Ha  rOTOBbIX
MUKpOMnpenapaTax».

JlaGopaTopHasi padora «HabMo4eHMe MUTO3a B K/IeTKaX KOHUYMKA KOpeLlKa
nykKa (Ha rotoBbIX MUKpoOnpenaparax)».

Tema 9. Ctpoenne u GQyHKIIMHA OPraHU3MOB

Buonornyeckoe pasHoobpasme OpraHv13mos. OfHOKNETOYUHbIE,
KOJIOHWa/IbHble, MHOTOK/IETOYHbIE OPraHn3Mbl.

OCOGEHHOCTM  CTPOEHWA U KU3HEOeATeNbHOCTM  OfHOK/ETOYHbIX
opraHusmMoB. baktepun, apxeu, OfHOKNETOYHble TpPUObl, OAHOK/MIETOYHbIE
BOZOPOC/U, ApYyrue NnpoTncTbl. KonoHnanbHble OpraHn3Mbl.



B3ayMoCBA3b 4acTell MHOrOK/ETOMHOro OpraHumsma. TkaHW, opraHbl W
cucTemMbl opraHos. OpraHusm Kak efimHoe Lenoe. ['omeocTas.

TKaHW pacTeHMit. Twunbl pPacTUTENbHbIX TKaHel: o6pa3oBaTe/ibHas,
MOKPOBHasA, NPOBOASALLAA, OCHOBHas, MexaHuyeckasd. OCOGEHHOCTU CTPOEHWS,
(hYHKLMIA 1 pacrnonoXeHns TKaHel B opraHax pacTeHNIA.

TKaHM XXMBOTHBbIX M YenoBeka. TWMbl XUBOTHBLIX TKaHeW: anuTenuasibHas,
COeAMHUTENbHAS, MblleYyHasi, HepBHasi. OCOGEHHOCTWM CTPOEHUS, (YHKUMIA U
pacnonoXeHns TKaHei B opraHax XXMBOTHbIX U Ye/loBekKa.

OpraHbl. BeretatuBHble M reHepaTVBHblE OpraHbl pacTeHuid. OpraHbl ©
CUCTEMbI OPraHoB XXUBOTHbLIX U YesioBeKa. PYHKLIMM OpPraHoB U CUCTEM OpPraHoB.

Onopa Tena opraHusamoB. Kapkac pacTteHuid. CKeneTbl OAHOK/IETOYHbLIX W
MHOMOK/IETOYHbIX >KMBOTHbIX. Hapy>XHblil 1 BHYTPeHHWA cKeneT. CTpoeHWe w
TUMbI COEANHEHUNSA KOCTEN.

[BKeHne  opraHuM3moB.  [BuXKeHMe  OAHOK/IETOYHbIX  OpraHM3MOoB:
amMEObOoMIHOE, XXIYTUKOBOE, PeCHUYHOe. [BV)KEHWE MHOTrOKNETOYHbIX PacTEHMWIA:
TPOMU3Mbl N HacTUW. [BWXEeHWe MHOrOKIETOYHbIX >XMBOTHLIX W YesloBeka:
MblLLeYHas cuctema. Peduiekc. CkeneTHble MblWLbl 1 UX paboTa.

[MuTaHne opraHuM3moB. [1ornoweHne BOAbl, YINEKUC/IOro rasa W
MUHepPasibHbIX BeLLeCcTB pacTeHUAMW. MTaHne >XMBOTHbIX. BHYTpMMNONOCTHOE M
BHYTPUK/IETOUHOE nuLeBapeHne. NuTaHne MNO3BOHOYHLIX XWUBOTHbIX. OTAenbI
NULLEBapUTENBHOINO TpakTa. [luweBapuTenibHble >Xenesbl. [luweBapuTesibHas
CUCTeMa YenloBeKa.

[bIxaHne opraHn3moB. [pixaHne pacTeHui. ObixaHne XMBOTHbIX. Anddy3sus
rasoB yepes NoOBEPXHOCTb KNeTku. KoxkHoe AbixaHue. [bixaTenbHaa noBepxXHOCTb.
YKabepHoe 1 NéroyHoe AbixaHue. [bixaHne No3BOHOUHbIX XXMBOTHbLIX N YeNOBeKa.
3BONMIOLMOHHOE YCNOXKHEHME CTPOEHUS NIETKUX MO3BOHOYHbLIX KUBOTHbIX.
[bixatencHaa cucTtema 4enoBeka. MexaHuU3M BEeHTUNAUMWU NETKUX Yy NTUL U
MIEKONUTAKOLWNX. Perynauma apixaHus. [bixaTeNbHble 06bEMbI.

TpaHCcnopT BeLLeCTB Y OpraHuM3MoB. TpPaHCMOPTHbIE CUCTEMbI PaCTEHUN.
TpaHCNOPT BeLeCTB Yy >KMBOTHbIX. KpOBEHOCHas CuUCTeEMa W €€ OopraHbl.
KpoBeHocHaa cucTeMa MO3BOHOYHbLIX J>KMBOTHbIX U 4enoseKa. Ceppue,
KPOBEHOCHbIE COCYfbl WM KpoBb. Kpyrn KpoBoobpaleHns. OBOMOLMOHHbIE
YC/TIO)KHEHWNA CTPOEHNA KPOBEHOCHOW CMCTEMbI MO3BOHOYHbIX XXMBOTHbIX. PaboTa
cepALa n eé perynauns.

BbigeneHne y opraHu3MoB. BblgeneHne y pacTeHWin. BblaeneHve y
XUMBOTHbIX. CoKpaTtuTenbHble BakKyonu. OpraHbl BblgeneHns. PunbTpaums,
CeKpeuma 1 obpaTHOe BcacbiBaHMe Kak MexaHu3Mbl paboTbl OpPraHOB BblAeNeHus.
CB#3b M0/I0CTU TeNa C KPOBEHOCHOW U BblAENNTENbHON cucTeMamu. BblgeneHuve y



MO3BOHOYHbIX XXMBOTHbIX M 4enoseka. MNMoykn. CTpoeHne u yHKUMOHMPOBaHME
HedppoHa. Obpa3oBaHMe MOYM Y Ye/oBeKa.

3awmuTa y opraHusmoB. 3aliuta Yy OAHOKIETOYHbIX OpraHn3MoB. Cnopsbl
GakTepuii M UMUCTbl NPOCTEMLMX. 3alnTa Yy MHOTOK/IETOUHbIX PacTeHUMN.
KyTukyna. CpeactBa NacCMBHOM M XMMUYECKON 3alnTbl. PUTOHUMUABI.

3almTa Yy MHOrOK/IETOYHBLIX XXWUBOTHbIX. [MOKPOBbI U WX MPOU3BOAHBIE.
3awmra opraHuM3Ma OT 60fe3Heil. VIMMYHHas cucTema yenoBeka. KneTouHbld u
rYMOP&/ibHbI UMMYHUTET. BPOXXAEHHBLIA N NPUOBPETEHHbLIA CneunuguIecKnin
UMMYHUTET. Teopus K/IOHa/IbHO-CeNleKTMBHOIO nMmmMmyHuteta (M. Spnnx, d. M.
BepHeT, C. ToHerasa). BocnasimTesibHble OTBETbI OPraHN3MOB. POJb BPOXAEHHOIO
MMMYHUTETa B Pa3BUTUM CUCTEMHbIX 3a60/1eBaHWIA.

PasgpaXmmoctb W perynaumsa 'y OpraHu3mMoB.  Pa3fipaXumocTb Yy
OJHOK/NETOYHbIX OpraHnsMoB. Takcucbl. Pas3gpaXumocTb W perynauma y
pacTeHuiA. POCTOBbIE BELLECTBA U UX 3HAYEHNE.

HepBHas cuctema u penekTopHas Perynsauus y >XUBOTHbIX. HepsHas
cucTema n eé oTgesbl. BONOLUMOHHOE YCNOXHEHNE CTPOEHNA HEPBHOW CUCTEMbI
Yy XXMBOTHbIX. OTAeNbl rONOBHOrO MO3ra MO3BOHOYHbLIX YXWBOTHbIX. Pedinekc u
pehnekTopHas gyra. besycnoBHble 1 YCNOBHbIE pediieKcsl.

['ymopanbHas perynauus n 3HAOKPUHHAA CUCTeMa >XMBOTHBLIX W YesloBeKa.
XKenesbl 3HAOKPUHHOW CUCTEMbI W WX TOPMOHbI. [leiiCTBME TOPMOHOB.
B3aumoCBA3b HEpPBHOW W 3HAOKPMHHOW cucTeM. [umnoTanamo-runogusapHas
cucTema.

JdeMoHCTpanuu

MopTpeT: W. T1. NaBnos.

Tabnuubl N cxembl: «OAHOKNETOYHbIE BOAOPOCIMY», «MHOIOKMIETOYHbIE
Bogopocnu», «baktepum», «lpocTeiumne», «OpraHbl LBETKOBbIX PaCTEHUIA»,
«CUCTEMbI  OpPraHoB MO3BOHOYHbLIX >KMBOTHbIX», «BHYTpPeHHee CTpPOeHune
HaCeKOMbIX», «TKaHW pacTeHui», «KopHeBble CUCTEMbI», «CTpoeHue CTebns»,
«CTpOeHne NNCTOBON MNACTUHKM», «TKaHU >XMBOTHbIX», «CKeNneT YenoBeKa,
«[unwesapuTtenbHasa cuctema», «KpoBeHOCHas cucTtema», «[bixaTe/lbHas
cuctema»,  «HepBHaa  cuctema»,  «Koxa»,  «MbllleyHas  cUCTEMa»,
«BblgenuTenbHasa cuctema», «IHAOKPUMHHAA cucTema», «CTPOEHME MbILLLbI»,
«MMMyHUTET»,  «KWLWEYHOMONOCTHbIe»,  «Cxema  MUTaHUS  pacTeHUi»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpOeHWe runapbi»,
«CTpoeHue nnaHapun», «BHYTpeHHee CTPOeHWe [OXAEBOro vepBs», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArywkuw»,  «HepeHad  cucTema
NpecMblKalolmnxea»,  «HepBHaa  cuctemMa  nNTuu», «HepBHas  cuctema
M/IEKOMUTAIOLLNX», «HepBHaa cucTteMa yenoBeka», «Pediiekcs.



O6opyfoBaHMe: CBETOBO MWMKPOCKOM, MUKponpenapaTbl OLHOKNETOYHbIX
OpraHn3mMoB, MUKporpenapaTbl TKaHeW, PakOoBWHbLI MOJIIFOCKOB, KOJIEKLMM
HaCEKOMbIX, UINMOKOXMX, XXMBble 3K3eMMNAPbl KOMHATHbIX PacTeHWid, repbapuu
pacTeHW pas3HblX OTAEeN0B, B/@KHbIE Npenaparbl  >KWUBOTHbIX, CKeNeTbl
MO3BOHOYHbIX, KO/MEKUMN 6ECMO3BOHOUHbLIX >XUBOTHbIX, CKENleT YesloBeka,
06opypoBaHMe 48 AeMOHCTPaLUM NOYBEHHOMO U BO3AYLLIHOIO NUTAHUA PacTeHUH,
pacLLenieHns Kpaxmana n 6enKkoB nog AencTereM hepMeHTOB, 060pyoBaHMe A1
AEMOHCTPaLUMM ONbITOB MO U3MEPEHUIO XXM3HEHHOW EMKOCTW NETKUX, MeXaH13ma
AbIXaTeNlbHbIX ABVXXEHWIA, MOAENN FOI0BHOMO MO3ra Pa3/IMYHbIX XUBOTHbIX.

JlabopaTopHas pa6ora «/13yyeHne TKaHei pacTeHN».

JlaGopaTopuas padora «/13yyeHne TKaHel XXNBOTHbIX».

JlaGopaTopHnasi padora «l/13y4yeHne opraHoB LBETKOBOI0 pacTeHUs».

Tema 10. PazMmHOkeHUe M pa3BUTHE OPTaHM3MOB

®opmMbl PasMHOXeHUA OpraHn3MoB: 6ecriofioe (BKMOYas BeEreTaTMBHOE) U
nonosoe. Bugbl  6ecrnosioro  pasMHOXEHMS:  MOYKOBaHWe,  Cropynauums,
(hparmeHTaLms, KNOHUPOBaHMe.

[MonoBoe pasmHOXeHMe. 10/10Bble KNETKU, UM rameTbl. Meinos. Ctagum
melio3a. oBefeHne XpPOMOCOM B Meiio3e. KpoccrHrosep. bBrMonornyeckuii CMbicr
Melrio3a W MOo/oBOro npouecca. Melo3 M ero MecTo B )KM3HEHHOM LMKNe
OpraHn3Mos.

MpeasapoabilleBoe pasBuTme. FaMeToreHes y XXMBOTHbIX. [10/10Bble Xenesbl.
Ob6pa3oBaHuMe 1 pa3BuUTHE MOMNOBbIX KNeToK. CnepmaroreHes 1 ooreHes. CTpoeHue
MO/I0BbIX K/IETOK.

OnnogoTBopeHe U 3MOPUOHANIbHOE Pa3BUTUE KMBOTHbLIX. Cnocoobbl
OM/I040TBOPEHNA: HAPYXXHOe, BHYTPEeHHee. MapTeHoreHes.

HanBmAayanbHOe pa3BuTHE OpraHn3MoB (OHTOreHe3). AMOPMOIOrA — HayKa
0 pPa3BUTUM OPraHU3MOB. Mopgozcenez — 00Ha U3 21aA8HbLX NPOOIEM IMOPUOTIOSUU.
Konyenyuss  mopgpocenos u moodenu mopghoceneza. CTagmm 3ambpuoreHesa
XMBOTHbIX  (Ha npuMepe  fArywku).  [pobneHne. Tunbl  ApO6/EHUS.
Jlemepmunuposannoe u HedepmunuposanHoe Opobdbienue. bracmyna, munsi
onracmyn. OCOBEHHOCTVM ApPO6GNEHNA MeKonuTaroWwmX. 3apoAbllLeBbIE JINCTKM
(racTpynaums). 3aknazika opraHoB 1 TKaHel 13 3apobILLEBbIX IMCTKOB. B3aumHoe
BMMSHME YaCTeil pa3BMBalOLLErocs 3apofblia (3MOpUOHaIbHas WHAYKUMS).
3aknagka nnaHa  CTPOEHWA DKMBOTHOTO KaK  pe3ynbTaT  MepapXmyeckmx
B3aMMO/JENCTBUIA TeHOB. BrnvsHMe Ha 3MOPUOHaNbHOE pasBUTME Pa3INYHbIX
(haKTOpPOB OKPY>KatoLLen cpefbl.

POCT 1 pasBuTUE >XXMBOTHbIX. [OCTaMOpUOHanbHbLIA nepuod. lMpsmoe u
Herpamoe pa3BuTue. Pa3BuTMe ¢ MeTaMopgo30M Yy  BGECnO3BOHOYHbLIX U
MO3BOHOYHbIX >XWBOTHbIX. BWONOrMYeckoe 3HayeHMe MNPAMOro W HEenpsaMoro



pasBuUTUA, UX PacnpocTpaHeHe B NMPUPOAE. Tunbl PocTa XXMBOTHbIX. PakTopbI
PerynaumMm pocTa XX1UBOTHbIX 1 YyenoBeka. CTagauy NocTaMObpUOHaIbHOIo Pas3BUTUS
Y XXMBOTHbIX N YenoBeKa. [eprofbl OHTOreHesa yesnioBeka. CTapeHne n CMepThb Kak
6M0/I0rMYecKme NPOLLECCHI.

PasMHOXeHME W pa3BUTME pacTeHuid. MameTouT u cnopodmut. Meio3 B
XM3HEHHOM UMKNe pacTeHud. O6pa3oBaHMe CMNop B MpoLecce Meinosa.
[ameToreHes Yy pacTeHuiA. ONNoOAOTBOpPEHWE W pasBUTME  PaCTUTE/bHbIX
opraHn3mMoB. [BoOViHOe OMN/I0A0TBOPEHME Y LBETKOBbLIX pacTeHnin. ObpasoBaHue U
pasBuUTME CEMEHMW.

MeXaHu3Mbl perynsaumm OHToreHesa y pacTeHui 1 XXMBOTHbIX.

JleMmoHCcTpanun

MopTpeTsl: C. I'. HaBawwmH, X. LLInemaH.

Tabnuupl M Cxembl: «BeretaTvBHOe pa3MHOXeHUWe», «Tunbl 6ecnonoro
Pa3sMHOXEHUA», «Pa3MHOXEHWe XnamuaoMoHadbl», «PasMHOXeHMe 3BI/IeHbI»,
«Pa3MHOXeHMe ruapbl», «Meinos», «XpoMOCOMbI», «IrameToreHes», «CTpoeHue
AALEKNETKN U cnepmaTto3omaa», «OCHOBHblE CTaduMu OHTOreHesa», «[lpsmoe u
HenpsMoe pasBuTue», «Pa3BuUTWe MaNCKOro >Xyka», «Pa3BuTWe capaHun»,
«Pa3BuTne nArywkm», «[BoMHOE OMI0L40TBOPEHNE Y LBETKOBbIX PACTEHWUIA»,
«CTpoeHne cemsH OAHOAOMbHbLIX U ABYAO/NbHLIX PacTeHU», «XKMU3HEHHBIA LMK
MOPCKOM  KanycTbl»,  «XWU3HEHHbIN UMKN  MXa», <«XKWU3HEHHbIA LMK
ManopoTHMKa», «XKU3HEHHbIN LMK/ COCHbI».

O6opynoBaHMe: CBETOBO MWKPOCKOM, MUKpoNpenapartbl AWLEKNETOK W
CnepmaTo3onaoB, Mogesb «LInkn pasBuTua NAryLKmn».

JlaGopaTopHnas padora «V/3yyeHne CTPOEHMSA MOMOBbLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IpakTuueckass padora «BblfBNeHVE MPU3HAKOB CXOACTBA 3apOjblLLeit
MO3BOHOYHbIX XXUBOTHbIX».

Jlaboparopnasi paGora «CTpOeHMe OpraHoB pPa3MHOXEHMA BbICLUNX
PacTEHWNN.

Tema 11. I'eneTuka — Hayka 0 HACJIEJCTBEHHOCTH U HM3MEHYHMBOCTH
OPraHu3MoB

cTopus CTaHOBNEHWA W pasBUTUA TeHeTUKN KakK Hayku. Pabotbl I
Mengens, I'. e ®pusa, T. MopraHa. Po/lb 0TEUECTBEHHbLIX YYEHbLIX B PasBUTUN
reHeTukun. Pabotbl H. K. KonbuoBa, H. . Baeunosa, A. H. benosepckoro, I". M.
KapnieueHko, HO. A. dununyeHko, H. B. TumodeeBa-PecoBcKoro.

OCHOBHbIe TeHeTUYecKme NOHATUA U CUMBOSIbI. [TOMONOTMYHbIE XPOMOCOMBI,
a/inenbHble TeHbl, afbTEPHATMBHbIE MPU3HAKK, AOMWHAHTHBLIA U PeLeCCUBHbIN
MPU3HaK, roMo3nroTa, reTepo3nroTa, YACTas INHUSA, TMopuabl, reHoTUN, PeHOTHU.



OCHOBHble ~ MeTOAbl  TEHETUKW:  TMOPUAONOTMYECKNIA,  LIMTOMOTMYECKMNA,
MOJIEKY/IAPHO-T€HETUYECKUIA.

JlemoHcTpanuu

MopTpetbl: . MeHpens, . ae ®pus, T. MopraH, H. K. Konbros, H. W.
Basunos, A. H. benosepckuin, I'. . KapneuyeHko, KO. A. ®dununyeHko, H. B.
TumodheeB-PeCOBCKMIA.

Tabnuubl 1 cxembl: «MeTofbl FeHETUKMY, «CXeMbl CKPELLNBAHNSA».

JlaGopaTopnass padora «[Jpo3ouna  KaK OOBEKT  reHeTUYecKux
nccneaoBaHNin».

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

MoHornépmaHoe ckpewmBaHue. [lepBblil  3aKOH MeHgens — 3akoH
eflMHO00pasns rmépunaoB NepBoro NOKoseHus. Mpasnno 4OMUHMPOBaHKA. BTopoil
3aKOH MeHaens — 3aKOH paclienneHns npusHakos. LinTonormnyeckvne OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. M1noTesa YNCTOTbI ramer.

AHanusunpyolee ckpeLivBaHune. MpoMeXyToUHbIA XapakTep Hac/nef0BaHus.
PacLLenneHve npn3Hakos Npu HEMNOMHOM JOMWUHUPOBaHNN.

AnrnbpraHoe ckpewmsaHve. TpeTuid 3akoH MeHens — 3aK0H He3aBUCKUMOro
HacnefoBaHWa  npu3HakoB.  LluTonornyeckMe  OCHOBbI  AMTMGPUAHOrO
CKpeLLnBaHus.

CuenneHHOe HacnefoBaHMe npu3HakoB. Pabotbl T. MopraHa. CuenneHHoe
HacfnefoBaHMe reHOB, HapyLlleHWe CLENIeHns mexay reHamu. XpoMOCOMHas
Teopusa HacneaCTBEHHOCTH.

"eHeTVKa nona. XpOMOCOMHbI MeXaHn3m ornpegeneHns nona. AyTocombl 1
MONOBbIE XPOMOCOMbI. [TOMOrameTHbIA 1 reTeporameTHblil nos. eHeTUyeckas
CTPYKTYpa NosoBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLEMIEHHbIX C NOJIOM,

["eHOTMN KaK LieN10cTHas cuctemMa. MNnerioTponmus — MHOXeCTBEHHOE AelCTBMe
reHa. MHOXeCTBeHHbIA anfenvsM. B3avMofeicTBMe HeansieflbHbIX TEHOB.
KomMmnnemeHTapHOCTbL. InucTas. Nonmmepus.

CeHETUYECKNA KOHTPO/Ib PasBUTUSA PacTeHWM, XXUBOTHbIX W 4esloBeka, a
TaKKe (QU3N0MIOrMYECKMX MPOLLECCOB, MOBEAEHUS W KOTHUTUBHBIX (QYHKUNNA.
[CeHeTNYeCKMe MexaHWU3Mbl CUMOMOreHe3a, MexaHU3Mbl B3aMMOJECTBUA «XO3AUH
— NnapasnT» N «X03dMH — MUKPOOMOM». [eHeTUYecKue acnekTbl KOHTPONA U
N3MeHEeHNS HacNefCTBEHHON MH(OPMAaLLMKN B MOKONEHUAX K/IETOK U OpraHu3MOB.

JleMoHCcTpauuu

MopTpeTbl: I'. MeHpensb, T. MopraH.

Tabnmupl 1 cxembl: «[epBblid U BTOPOW 3aKOHbI MeHaens», «TpeTuii 3aKoH
MeHgensa», «AHanMsMpyloLlee ckpeluBaHue», «HenonHoe AOMUHUPOBAHUE»,
«CLenneHHoe HacnefoBaHWe MPU3HAKOB Yy AP030(unbl», «[eHeTMKa nona,



«Kapuotnn 4enoseka», «Kapuotun  gpo3otumnbl», «Kapuotmn  ATULbI»,
«MHOXECTBEHHbIV annenu3m», «B3anMoaeincTeme reHoB».

Ob6opyfoBaHue: Mofenb AN AEMOHCTpauMu  3aKOHOB  eAMHO06pasus
rmMopuaoB MNepBOro MOKOMEHUA W paclUernsieHnMss MNpu3HakoB, MOAeNb Ans
[NEMOHCTpaLMN 3aKOHa HEe3aBMCMMOIO HacnefoBaHUS MPU3HAKOB, MOJENb AN14
AEMOHCTpaUuM CLENeHHoro HacnefoBaHWs MPU3HAKOB, CBETOBOW MWKPOCKOI,
MmKponpenapaT: «[po3oguna».

IIpakTHyeckas padora «l/I3yyeHMe pe3ynbTatoB  MOHOTMOPUAHOIO
CKpeLnBaHnsa y 4po30dnsibi».

IpakTnyeckass  pa6ora  «/I3ydyeHWe  pesynbTatoB  AUIMOPUAHOIO
CKpeLLMBaHuA Y 4P030nNbI».

Tema 13. 3aK0HOMEPHOCTH N3MEHYUBOCTH

B3aumogeinictBue reHotMna W cpedbl Npu  (POPMMPOBAHUKN  (heHOTUNA.
3MeHUMBOCTbL NpU3HaKoB. KauecTBeHHble U KOMYECTBEHHbIe NpU3HaKW. Buibl
N3MEHYMBOCTW: HEHACNEeACTBEHHAA U HACNeACTBeHHas.

MogngpunkaumoHHas M3MeH4MBOCTb. Ponb  cpeabl B (hopMmMpOBaHMM
MOANMPUKALMOHHON M3MEHYMBOCTWU. HopMa peakumu npusHaka. BapuaunoHHbIN
psg v BapvauuoHHas Kpueas (B. WMoraHHceH). CBoilcTBa MOAU(IMKALNOHHOM
N3MEHYMBOCTMU.

CeHOTMNNYeCKas M3MeHUMBOCTb. CBOCTBA FEHOTUMNYECKON N3MEHUNBOCTMU.
Buabl reHOTUNNYECKOM N3MEHYMBOCTU: KOMBMHATMBHasA, MyTaLMOHHas.

KombuHatuBHas M3MeHUMBOCTb. Melio3 M MOMNOBO NpoLEeCC — OCHOBA
KOMOWHATUBHOW U3MEHUYMBOCTU. PO/Ib KOMBUHATUBHON M3MEHYMBOCTU B CO34aHNN
reHeTMYeCcKoro pasHoobpasus B npeaeniax 04HOro BMaa.

MyTaunoHHass WM3MeHYMBOCTb. Buibl MyTauui: reHHble, XPOMOCOMHbIE,
reHoMHble. CroHTaHHbleE W WHAYUWPOBaHHble  MyTauuu.  AfepHbie  ©
untonnasmatuyeckne mytaummn. ComaTUUeckme M Mososble MyTauun. MNpuymHb
BO3HWKHOBEHMS  MyTauuin. MyTareHbl W WX BAUSAHWE Ha  OPraHu3mbl.
3aKOHOMEpHOCTM MYTaLMOHHOro npouecca. 3aKOH TOMOJIOTUYECKUX PALOB B
HacneACcTBeHHON nameHumBocTM (H.W. Basunos). BHesinepHas M3MEHUMBOCTb U
HacneLCTBEHHOCTb.

Onueenemuxa u InuceHomuKka, pojb JInuceHemudecKux gbaicmopoe 6
HAC1e008aHUU U U3MEHYUBOCTIU qbeﬁomunuttecmx NPU3HAKOB Y OP2AHU3IMOE.

JleMoHCcTpauuu

MopTpeTol: I'. e dpus, B. NloraHHceH, H. V. BaBunos.

Tabnuubl 1 cxembl:  «Bugbl  U3MeHYMBOCTM», «MOoAM(UKALNOHHASA
N3MEHYMBOCTbY, «KoMbUHaT1BHas N3MEHUYNBOCTbY, «Meio3s»,
«OnnofoTBopeHme, «I"eHeTUYeCKne 3a60/1eBaHNS YenoBeka», «Buabl MyTaLuin.



O6opypnoBaHue: »uBble N repbapHble 3K3eMMAsApbl KOMHATHbIX PacTeHuH,
PUCYHKM (poTorpadmm) XXUBOTHBIX C PasfINYHbIMK BUAAMUN N3MEHUNBOCTH.

JlabopaTopHasn padora «lccnepgoBaHue 3aKOHOMEpPHOCTEM
MOANMPUKALUMOHHON  M3MeHUMBOCTWU. [1OCTPOeHME BapuaLMOHHOIO psga MU
BapMaLMOHHOM KPUBOA».

IIpakTnyeckasn padora «MyTtaumm y gposodunbl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eneTHKa YesioOBeKa

Kapuotun denoseka. MexayHapoAHas nporpaMma MccrefoBaHus reHoma
yenoBeka. MeTodbl  M3y4YeHWS  TEHETUKM  YeNoBeKa:  reHeasiorMyeckui,
ONU3HEL0BbIN, LINTOreHETUYECKIA, MoNyNALUMOHHO-CTaTUCTUYECKUIA,
MOJIEKY/IAPHO-TEHETUYECKIIA. CoBpeMeHHoe oripefenieHune reHoTuna:
MOSIHOFEHOMHOE CEKBEHMPOBAHWE, reHOTUMMPOBaHUE, B TOM YMUC/IE C MOMOLLbHO
MLP-aHann3a. HacneacTBeHHble 3a060/1eBaHMS YenoBeKa. ["eHHbIe U XPOMOCOMHbIE
bonesHn 4enoeka. bBonesHn ¢ HacneACTBEHHOW MNpeApacnoNOXeHHOCTbIO.
3HayeHne MeAMLMHCKON reHeTUKN B NPefoTBpaleHn U TIeYeHNN TeHEeTUYECKNX
3aboneBaHnin YenoBeka. MeanKo-reHeTU4eckoe KOHCY/NbTUpoBaHue. CTBOMOBbIE
KNeTKN. MOHATME «FEHETUYECKOro rpysa». OTUYECKME acheKTbl UCCNeAoBaHU B
06/1aCTN pefaKkTMPOBaHNS FTeHOMA N CTBOJIOBbIX K/IETOK.

CeHeTUYeCcKMe (aKTOpbl MOBbLILWEHHON YYBCTBUTE/IbLHOCTU YesioBeKa K
(hM3MYECKOMY M XUMWYECKOMY 3arpsa3HeHN0 OKpYXKatoLein cpeapl. eHeTnyeckas
MpeapacrnofioXKeHHOCTb YeI0BeKA K NaTo/I0rsiM,

JdeMoHCTpanuu

Tabnuubl 1 cxeMbl: «KapuoTun 4yenoBeka», «MeTodbl U3YUYEHUS TEHETUKM
yesnoBekay, «I"eHeTnyecKne 3a601eBaHNA Ye/l0BEKa».

IIpakTuuyeckasn padora «CocTaBNneHe U aHaNN3 POLOC/TOBHOM.

Tema 15. Ceslekuusi opraHu3MoB

JomMecTnKauma wn cenekums. 3apoXkieHuWe CenekuMn u  [OMeCTUKauun.
YueHne H. . BasunoBa 0 LleHTpax nNpOMCXOXAEHUA W MHOroobpasms
Ky/IbTYPHbIX pacTeHuil. Ponb cenekumy B CO3L4aHWM COPTOB PacTEHWUA M MOPOA
XMBOTHbIX. CopT, nopofja, LwWTaMM. 3aKOH TrOMOJIOTMYECKUX PSAAOB B
HacnefCTBEHHON wu3MeH4mMBoCcTM H. . BaBwnoBa, ero 3HayeHue [/
CeNeKUMOHHOW paboTbl.

MeToabl CENeKUMOHHON paboTbl. WMCKYCCTBEHHbI OTO60P: MacCoBbI U
UHAMBMAYaNbHBIA.  JTanbl  KOMOMHAUMOHHOW  cenekumun.  McnblTaHue
npoussoanTeneir no notomctsy. OTOGOP MO reHOTUNY C MOMOLUBH OLEHKM
(heHOTMNa NOTOMCTBA M OTOOP MO reHOTUNY C NomoLLbio aHanmsa AHK.

NCKYCCTBEHHbIA ~ MyTareHe3 Kak  MeTof  CefleKUMOHHOW  paboTbl.
PagnaUmMoHHbIN M XUMUYECKMIA MyTareHe3 Kak UCTOYHUK MyTaunii Yy KyNbTYpPHbIX



(hopM OpraHn3mMoB. VIcnosib3oBaHWE TFeHOMHOro peaakTUpoBaHWA W METOLOB
PEKOMOUHaHTHbLIX AHK 414 nonyvyeHms MCXOAHOro MaTeprana Ans cenekumm.

[MonyyeHune NoANNIOMAOB. BHyTpuBMaoBas rmépuamsayms.
BAVM3KOPOACTBEHHOE  CKpelvBaHve, WM UHO6pUAWHT.  HepoacTBeHHOe
CKpewnBaHve, WAM aytopuauHr. eTeposuc 1 ero npuymHel. Kicnonb3oBaHue
reteposunca B cenekumn. OTpanéHHad rmopuamsaums. NpeogoneHne 6ecnnous
MEeXBWAOBbIX TMOpMA0B. [LOCTUXEHUS CENEKUMM PACTEHUI U XXUBOTHbLIX. «3enénasn
PEBOIIOYUA).

CoxpaHeHMe N U3yyeHue FeHeTUYECKMX PECYPCOB KY/bTYPHbIX PaCTEHWI ©
UX  OMKUX  poAMuYer  Ans  CcO3[daHWA  HOBbIX  COPTOB M rmopugos
Ce/IbCKOXO3SNCTBEHHbIX  KYNbTYP.  HM3yuenue, coxpamenue u  ynpasieHue
ceHemu4yecKkumu pecypcamu CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIIOBBIX IHCUBONIHBLX
8 Yensax YAyuueHus: Cyuecmeayrouux U co30aHus Ho8blx Nopoo, TUHUL U KPOCCO8, 8
mom 4qucie ¢ NpPpUMEHEHUeEM COBPEMEHHbLX Memooos HAY4HblX uCCJZBOOG‘aHuZZ,
nepeoosuvix uoell U NePCneKmuGHbLX MexHON0ULL.

JdeMoHcTpanuu

MopTpetbl: H. V. Basunos, . B. MnuypuH, . [. KapneueHko, 1. T1.
JNykbaHeHko, b. J1. Actaypos, H. bopnoyr, A. K. benses.

Tabnuubl 1 cxembl: «LIeHTPbI MPOUCXOXAEHUSA N MHOro06pasns KybTypPHbIX
pacTeHWNiA», «3aKOH FOMOMIOrNYECKUX PALOB B HAc/NeACTBEHHON M3MEHUYMBOCTU,
«MeToabl cenekummy», «OThanéHHas rnopuamnsanmnsa», «MyrareHes».

JlaGopaTopnasi padora «/13yyeHne COPTOB Ky/IbTYPHbIX PAaCTEHWNA N MOPOL
LOMALLHNX XXUBOTHbIX».

JlaGopaTtopuas padora «/13yyeHne MeTO0B CENEKLMN PacTEHNI».

IpakTuyeckasn padora «[1pMBMBKa PaCTEHNIA».

Oxckypeusi «OCHOBHblE MeTOAbl U [JOCTUDKEHWUSA CeNeKuMU pacTeHuin U
YXMBOTHbIX (Ha CeNneKLMOHHYH CTaHuMI0, NJeMeHHYHO (hepmy,
COpTOMCMbITATE/IbHBIA  Y4aCTOK, B TeMIMYHOe XO3A/ACTBO, B /labopaToputo
arpoyHMBEPCUTETA UK HAYYHOTO LIEHTPa)».

Tema 16. BUOTEXHO0JI0THSI U CHHTETHYeCKAsI OMOJIOTUs

OO6beKTbl, MCMNOMb3yeMble B OMOTEXHOMOMMM, — K/IETOYHbIE W TKAaHeBble
KYNbTYypbl, MWKPOOpPraHn3mbl, NX XapaKTepucTunka. TpagnunoHHas
buoTexHonorusa:  xneboneyeHuwe, MoOMydYeHWE  KUC/IOMOMOYHbLIX  MPOAYKTOB,
BUHOoAenne. MUKpoOMonornyecknii  cnHTe3. OOBEKTbI  MUKPOOGUONOrMYECKUX
TexHonorui. MponsBoacTeo 6es1ka, aMUHOKMCIOT U BUTAMUHOB.

Co3faHne TEeXHOMOMMA N UHCTPYMEHTOB LiefieHanpaBieHHOr0 U3MEHEHNS U
KOHCTPYMPOBaHNA TEHOMOB C LieNbio MOolyYeHNsi OpraHn3MoB U UX KOMIMOHEHTOB,
coAepXKalux He BCTpeYaroLLmecs B Npupoae GMOCUHTETUYECKME MYTH.



KnetoyHasa uHXeHepus. MeTobl KyNnbTypbl KNETOK U TKaHen pacTeHui u
XMBOTHbIX. KpunobaHkn. ComaTvyeckas rubpuauMsaums ©  COMaTUYeCKUi
ambpuroreHes. lcnonb3oBaHve ranjiougoB B Cenekumu pacTeHuid. [lonyuenue
MOHOKIOHAIbHBIX anmumen. Ycnoivzosanue MOHOKIOHAbHBIX U NOJUKIOHATIbHBIX
anmumen 6 Mmeduyure. VICKYCCTBEHHOE OMNIOAOTBOPEHME. PEKOHCTPYKLMA
ANLEKNETOK U K/IOHMPOBaHME YXUBOTHbIX. MeTof TpaHCniaHTauum agep KIeTok.
Texnonocuu 0300p08IeHUs, KYIbmMUueupo8anus u MUKDOKIOHAIbHO2O
PAZMHOMCEHUS CeNbCKOXO03SAUCNBEHHBIX KYAbMYP.

XpPOMOCOMHasA M reHHas WHXeHepus. VICKYCCTBEHHbIN CUHTE3 reHa W
KOHCTpyunpoBaHue pekoMonHaHTHbIX AHK. Cozdanue mpanceennvix opeanuszmos.
[oCTvXXeHnss 1 MNepcrnekTuBbl  XPOMOCOMHOW M TEHHOW  UHXXEHepUW.
SKONOrnyeckre 1 aTnyeckme NPobieMbl FrEHHON MHXXEHEPUN.

MeauunHcKue 6ruoTexHonornn. NoctreHoMHasa uMposas meauumHa. MNLP-
AnarHoctuka. MeTabo/lOMHbIA  aHau3, TEHOLEHTPUYECKUIA aHa/iM3 npoTeoma
YesoBeKa [N OLEHKW COCTOSHMA €ero 340poBbs. VIcnonb3oBaHWE CTBOJIOBbIX
Knetok. TapreTHaa Tepanusa paka. 3D-6uouHXeHepus [ans  pa3paboTKu
(hyHAAMeHTa/IbHbIX OCHOB MeAMLMHCKMX TEXHOMOIMUIA, CO34aHUSi KOMMIEKCHbIX
TKaHei CoYeTaHMeM TEXHOSIOTMI TPEXMEPHOro BMOMPUHTMHIA M cKagdonanHra
AN peLLeHns 3aaay NepcoHaIM3nPoBaHHON MeAULMHDI.

Co3fjaHne BEKTOPHbIX BakUMH C Lenbto obecrevyeHns KOMOWHMPOBAHHOM
3alWmTbl OT BO36yauTenein OPBW, ycTaHOBMeHME MOMEKYNAPHbIX MeXaHW3MOB
(OYHKLMOHMpoBaHNA PHK-cofepykallinx BMPYCOB, Bbl3blBatoLLMX 0COB0 OnacHble
3a00/1eBaHNA YeNOBEKA U XMBOTHbIX.

JdeMoHCcTpanMu

Tabnunubl 1 cxembl: «/ICN0Nb30BaHNE MUKPOOPraHU3MOB B MPOMbILLIEHHOM
NPOM3BOACTBE», «KNeToUHasA MHXKEHepUa», «["eHHaA MHXXeHepus».

JlaGopaTopnas padora «/13yyeHne 06beKTOB OUOTEXHONOMNN».

IIpakTuyeckas padora «[1oyyeHne MONOYHOKNC/LIX MPOAYKTOB»,

Okckypeusi  «BMOTEXHONMOMMA — BaXXHeWLWas nNpPou3BOAUTENbHAA Ccuna
COBPEMEHHOCTM (Ha BUOTEXHONOIMYECKOE NPON3BOACTBO).

11 KITACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIMOHHBIX TPEACTABJIEHUH B
omoJiorumn

JsonoymoHHas  Teopusa Y. [apsuHa. [1peanocbinkyM  BO3HWUKHOBEHUSA
fapBUHN3Ma. XKN3Hb N Hay4YHas aeaTensHocTb Y. JapBuHa.

[BvKyLive cunbl 3BoOLMKN BUAOB No Y. [apBuHy (BbICOKas MHTEHCUBHOCTb
PasMHOXEHWS  OpPraHM3MOoB, HacnefCTBEHHasd W3MEHUYMBOCTb, Oopbba 3a
CYLLieCTBOBaHWeE, eCTECTBEHHbIN Y UCKYCCTBEHHbIA 0TOOP).



OdopmneHne cuHTeTMYecko Teopum 3somoumn (CT3I). HeitpanbHas
Teopua  3somoumn.  COBpemMeHHas  3BOJIKOLUMOHHAA  b6uonorus.  3HadveHue
3BOIFOLMOHHOM Teopun B (hOPMUPOBaHNM eCTECTBEHHO-HAYYHOIN KapTUHbI MUpa.

JleMoHcTpanuu

MopTpeTbl: Apuctotens, K. JIuHHel, XK. b. Namapk, 3. XK. CeHT-Unep, X.
KtoBbe, Y. [apsuH, C. C. YetBepukos, L. L. LLUmanbrayseH, k. XongeiH, 4. K.
benses.

Tabnmupl 1 cxembl: «Cuctema xveoil npupogbl (no K. JIMHHEND)»,
«JlecTHMUA XMBbIX cyuwecTs (Mo Jlamapky)», «MexaHuU3M (QOPMUPOBAHWS
MPUCNOCOBNEHNA Yy pacTeHUn U XMBOTHBLIX (M0 Jlamapky)», «KapTa-cxema
MapLupyTa nyTewectsus Y. [lapBnHa», «Haxogku Y. [laperHa», «®opmMbl 60pbObI
3a cyllecTBoBaHMe», «llopofbl rony6ei», «MHOroobpasme KynbTYpPHbIX (hOpM
KanycTbl», «1opoabl 4OMALLHUX XXUBOTHbIX», «Cxema 06pa30BaHUsi HOBbIX BUOB
(no Y. [apsuHy)», «CxemMa COOTHOLUEHUA [OBWXKYLUMX CWUA  3BOOLUN»,
«OCHOBHbIE M0JIOXKEHUS CUHTETUYECKOW TeOpUM 3BOJTHOLNN».

Tema 2. MUKPO3BOIIOLHSA U €€ pe3yJIbTAThI

[Monynaumsa Kak anemMeHTapHaa eavHuua asonounn. CoBpeMeHHble MeToabl
OLEHKM TeHeTMYeCKOro pasHoobpasns W CTPYKTYpbl Monynauuii. M3meHeHue
reHo(hoHZa MOoNynAUMM Kak 3/1eMeHTapHOe 3BOJIIOLMOHHOE AB/IEHME. 3aKOH
reHeTMYecKoro pasHoBecus . Xapau, B. BaitHbepra.

AnemMeHTapHble (akTopbl (ABMXYLLME CWMbl) 3BOAKOUMKW. MyTauMOHHBIN
npoyecc. KombuHaTMBHAst W3MEHYMBOCTb. [peidh TreHOB —  Cl/y4ailHble
HeHanpaBfieHHble  M3MEHEeHMs 4acToT anfiefiem B nmonynaumax.  SddekT
OCHoBatTend. JA¢ggexm oOymolioynoeo eopaviuika. CHUMNCEHUE 2eHemUYeCK020
pasznoobpasus: npudunsl u creocmeus. llposenenue sgpghexma Opeiigha cerog 6
bonvuwux u  manbix  nonyrayusx.  Mwurpauuun.  Msonduus  nonynsauui:
reorpatmyeckas (NpocTpaHCTBEHHaAs), bronornyeckas (PenpoayKTUBHas).

EcTecTBeHHbIA OTOOP — HanpasnAwoWM  (akTop 3soMounn. PopMbl
eCTECTBEHHOro  oTbopa:  ABWXKYLUMIA,  CTabUIM3MPYIOWNIA,  pa3pbiBatOLLAN
(an3pynTuBHbIN). MonoBoi 0TO60P. BO3HMKHOBEHME W 3BOMOLNA COLMANBHOIO
MOBEAEHWNS XXMBOTHbIX.

[Mpncnoco6/eHHOCTL  OpPraHU3MOB — KaK  pes3y/nbTaT  MUKPO3BOMHOLMN.
BO3HVMKHOBEHMEe  npucnocobneHnid  y  opraHM3moB.  ApoMoposbl U
nanoagantauymn. Mpumepbl NPUCNOCO6MEHNIA Y OpraHU3MOB: MOP(OIOrMYECKMe,
(m3monormyeckne,  GMoxmMmmyeckne,  nosefeHyeckne.  OTHOCUTENBHOCTb
NMpUCNoco6/IEHHOCTN OPraHN3MOB.

Bug, ero kputepum n CTpykKTypa. BupoobpasoBaHve Kak pesynbTar
MUKPO3BOMIOLMK. M30n5Uuma — KIIKOYEBON (hakTop BMA0OOpasoBaHus. Myt wu
Crocoob! B1,0006pa30BaHuS: annonaTpuyeckoe (reorpagpunyeckoe),



cumnaTpuyeckoe  (3KOMOTMYECKOoe),  «MrHOBeHHoe»  (monunnonamsaums,
rmépuamsauyms). 4namTenbHOCTb 3BOMOLMOHHBIX NPOLECCOoB.

MexaHn3Mbl (DOPMMPOBaHUS BMOOrMYECKOro pa3HOobpasms.

Ponb  3BOMOUMOHHON GuonMorMm B pa3paboTke Hay4HbIX MeTO/0B
COXpaHeHus 6ropasHoobpasns. MNKPO3BOMIOLMA U KOIBOOLMA NapasuToB U UX
X035€eB. MexaHn3Mbl (DOPMMPOBAHUS YCTOMUMBOCTA K aHTUBMOTMKAM U CMOCO6bI
60pbObI C HEMA.

JleMmoHCcTpanumn

MopTpeTbl: C. C. YeTBepunkos, 3. Maiip.

Tabnuubl 1 cxembl: «MyTaUnOHHasA W3MEHYMBOCTbY», «[loMyNALMOHHAS
CTPYKTypa Buga», «Cxema nposB/eHns 3akoHa Xapan—BainH6epray», «[BuxyLume
CWUNbI 3BOSTOLMUNY», «IKONOrMYecKas U30MSAUMA NONYNAUMIA CeBAHCKOW (openu,
«["eorpagmyeckas  M30M19UMA  IMCTBEHHMUbI  CUMOMPCKOW W NIMCTBEHHMUUPI
AaypcKom», «MonynsaumMoHHbIE BO/IHbI YACNIEHHOCTU XULLHUKOB M XXePTB», «Cxema
[EeNCTBUSA eCTECTBEHHOI0 0T6opa», «®PopMbl 6GOpPbObI 3a CYLLUECTBOBAHME,
«HOycTpranbHbIi MenaHn3m», «XXuBble UCKOMaeMble», «OKPOBUTENbCTBEHHAS
OKpacka YXUBOTHbIX», «[pefynpexaatoLLas OKpacka YKNBOTHbIX»,
«®Punsmonornyeckne agantauum», «lpUCNOCO6NEHHOCTb OpPraHM3MoB U eé
OTHOCUTENLHOCTbY», «KpuTepun Buaa», «Buabl-ABONHNKN», «CTPYyKTypa BMaa B
npupoge», «Crnocobbl BMA006pa3oBaHus», «leorpamuyeckoe BUA00Opa3oBaHMe
TPEX BWAOB NAHAbILWEN», «3IKONOrMYecKoe BULO0Opa3OBaHWe BWAOB CUHMWLY,
«Monunnounabl pacTeHuii», «KanycTHO-peaeuHbI rnopunay.

O6opynoBaHue: repbapumn pacTeHWA, KONNEKLUN HACEKOMbIX, Yydena NTuL, 1
3Bepert C npuMmepamy pasfiMyHbIX MNPUCMOCOGNEHWIA, Yydena NTUL, W 3Bepeit
pasHbIX BWAOB, repb6apun pacTeHWin OGAM3KMX BMAOB, 06pa30BaBLUMXCS
pas/iMyHbIMK criocobamu.

JlaGopaTtopnass padora «BbISiBfleHMe W3MEHUYMBOCTU Yy 0CO6el Of4HOro
BUa».

JlaGopaTtopnass  padora  «[1pucnocobneHNs  opraHMamMoB U UX
OTHOCUTE/IbHaA LieN1leco0bpasHOCTb».

JlaGopaTopnass paGora «CpaBHeHVWe BWAOB MO MOP(OIOrNYeCKOMy
KpUTEPUIO®.

Tema 3. Makpo3BoJironust M €€ pe3y/ibTaThl

MeToabl  M3y4eHUss  MakKpo3Bo/ouuMW.  [1asieOHTONorMYecKne  MeTogpbl
n3yyeHns asonoumn. lepexofHble (QOPMbI 1 (PUIOreHeTUYeCKe  psaAbI
OpraH13Mos.

Buoreorpaguyeckme MeToabl M3y4veHusi aponouun. CpaBHeHMe qiopbl U
(hayHbl MaTepuMKoOB W OCTPOBOB. Buoreorpaduueckne obnactu 3emnun. Bugbl-
3HAEMUKMN N PESIUKTI.



AMOPUONOrNYeckne 1 CpaBHUTEILHO-MOPMOIOrMYECKNe METOAbI U3yYeHUs
3BONMOLUMN. [eHeTUYeCcKMe MexaHMU3Mbl 3BOJIIOLUN OHTOreHe3a W MOSBIEHUS
3BO/IIOLMOHHbIX  HOBLUECTB.  [OMOMOrMYHbIE W aHAIOTUYHbIE  OpraHbl.
PyaMMeHTapHble  opraHbl M ataBusmbl.  MonekynsapHo-reHeTn4eckue,
OMOXMMUYECKME W MaTeMaTUYecKMe  MeTodbl  U3YYeHUs  3BOJOLUN.
FOMoniornyHble reHol. COBpeMeHHble MeToAbl MOCTPOEHUS (UIOreHETUYECKMX
[lepeBbLEB.

XPOMOCOMHble MyTaL MK 1 3BONOLMNA TEHOMOB.

Obwwue 3aKoHOMepHOCTW (NpaBuia) 3BOMOUMN. [Ipunyun cmenvt Gyukyuil.
HeobpatmocTb 3Bonoumn. AgantuBHas pagvauuns. HepaBHOMEPHOCTb TEMIOB
3BONOLMMN.

JleMmoHCcTpanun

MopTtpeTsl: K. M. bap, A. O. KoBanesckuit, ®. Mwonnep, 3. eKKenb.

Tabnuubl 1 cXxeMbl: «PUNOreHETUYECKUN PAL OLWAaAn», «APXeoNnTePUKC,
«3Bepo3ybble  Awepbl»,  «Crerouedanbl»,  «PUHMOMUTLI»,  «CeMeHHble
NanopoTHUKM», «buoreorpauyeckmne 30HbI 3eMnn», «peind KOHTUHEHTOB»,
«PennkTbl», «HavanbHble CTaguM 3MOPUOHANIBHOTO Pa3BUTUS  MO3BOHOYHbIX
XXUBOTHbIX», «[OMOMOrNYHbIE W aHATOTUYHbIEe OpraHbl», «PYAMMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHble HAbOpbl YenoBeka M LUMMMaH3e», «[ /laBHble
Hanpas/eHNs 3BoNIOUNNY», «O6LLMe 3aKOHOMEPHOCTI 3BONMHOLUN.

O6opypfoBaHue: KOMNeKUMK, repbapun, MyNSHXU WCKOMaemMblIX OCTaTKOB
OpPraHnU3MoB, MYNKU FTOMOJIOTUYHbIX, aHANIOTNYHBIX, PYAUMEHTAPHbLIX OPraHoB U
aTaBM3MOB, KO/IEKLUN HACEKOMbIX.

Tema 4. IIpouncxoxnenne U pa3BuTHe ;KU3HA Ha 3emJie

HayuyHble runoTtesbl MPOUCXOXKAEHUS >XW3HM Ha 3emnie. AOMOreHes wu
naHcnepmus. [loHayuHble NpeACTaB/IeHUs O 3apPOXKAEHUN >XXMU3HU (KpeauyoHN3M).
['MNoTesa NOCTOAHHOIO CamM03apPOXKAEHNS XN3HU U €8 ONpPoBep>KeHne onbiTamn @.
Peaw, /1. CnannaHuaHu, J1. Mactepa. MponcxoxaeHme XXn3Hm n actpoburosnorus.

OCHOBHbIE aTansbl HeopraHMyecKom 3BONOLMMN. [MnaHeTapHas
(reonorunyeckas) aponoUMs. XUMUYECKas 3BOMOUMA. AOWOTEHHbIN CUHTE3
OpraHM4yecknx BeLWEeCTB U3 HeopraHuyeckmx. Onbit C. Mwunnepa u . HOpw.
Ob6pazoBaHve nonuMmepoB K3 MoHOMepoB. KoauepsaTtHas runotesa A. W.
OnapuHa, rmnoTesa NepBrMYHOro 6ynboHa K. XongeiHa, reHeTMyecKas runoresa
. Ménnepa. Pnbosumbl (T. Yek) u runotesa «mupa PHK» Y. T'mnbepra.
dopmMmpoBaHne MeMOpaH 1 BO3HUKHOBEHWE MPOTOK/IETKN.

Nctopua 3emnnm M MeTofbl €€ u3yyeHus. lIckonaemble OpraHuyeckue
octatkh. [eoxpoHonorva wn eé mMetodbl. OTHOCMTENbHas W abCoNOTHas
reoXpoHosiorusa. ['eoxXpoHoNornyeckas LWKana: 30HbI, 3pbl, Nepuoabl, 3ANOXK.



HauasibHble 3Tanbl OpraHM4Yeckon 3sonouun. TlosBNeHME U 3BOMOLMS
MepBbIX K/ETOK. IBOMOUMA MeTabonmsma. BO3HMKHOBEHME MEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIE BUOMNEHKN KaK aHanor nepebiX Ha 3eM/e COOOLLECTB.
Ctpomatonutbl. MpoKaproTbl 1 3yKapuoTbl.

[MponcxoXkaeHne 3yKapuoT (CMMOMOreHes). IBO/OLIMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [1pOMCXOX/AEHMEe MHOrOK/IETOYHbIX OpPraHnM3MoB. BO3HUKHOBeHWE
OCHOBHbIX Py MHOFOK/IETOYHbIX OpraHM3MoB.

OCHOBHble 3Tanbl 3BOMOLMM BbICLUMX pacTeHMin. OCHOBHble apoMOpPdO3bI
pacTeHWii. BbIxog pacTeHuin Ha cyuwy. [1osiBfeHWe CMNOPOBbIX PacTEHUA U
3aBoeBaHMe UMK cywn. CeMeHHble pacTeHus. [TpoMCXOXAeHWe LBETKOBbIX
pacTeHuM.

OCHOBHble 3Tanbl 3BOMOUMN XXMBOTHOrO Mupa. OCHOBHble apomopgo3bl
XMBOTHbIX. BeHackas ayHa. KemOpuICKMIA B3pbIB — MOAB/IEHNE COBPEMEHHbIX
TUNOB. epBble XOPAOBbIe XXMBOTHbIE. YKM3Hb B BOAE. DBONHOLMA MO3BOHOYHBIX.
MpoucxoxaeHne ampuonin n penTUAnii. TPONCXOXAEHNE MIEKOMUTAIOWMX U
ntuy. MpuHUMn  KayeBoro apomopgosa. OcCBOeHWe 6ecro3BOHOYHBIMU U
MO3BOHOYHbLIMW YXMBOTHBIMU CYLUW.

Pa3BuTMe XW3HW Ha 3em/ie MO 3paM W nepuojam: apxer, MpoOTepo3on,
Naneo3on, Me3030i, KaliHO30M. O6Llas  XapakTepucTuka KaMmata U
reo/lorMyecknx npoueccos. losBneHWe M pacuBeT XapaKTepHbIX OpPraHM3MoB.
YrneobpasoBaHue: ero ycnoBus 1 BINSAHKE Ha ra3oBblil cOCTaB aTMOCKheEpbI.

MaccoBble BbIMUPaHUSA — 3KONOMMYECKME KPU3WChbl NPOLLIOro. MNpuynHbl 1
CNeACTBUA MacCOBbIX BbiMUpPaHMA. COBPEMEHHbIA 3KOMOMMYECKNIA KpPU3KUC, ero
0cobeHHOCTN. [Mpobnema coxpaHeHNs bruopasHoobpasuns Ha 3eMe.

CoBpemMeHHas cucTteMa OpraHM4yeckoro mupa. MpuHUMNbI Knaccugpmkawmm
opraHn3mMoB. OCHOBHbIe CUCTEMATUYECKIE TPYMnbl OpraHU3MoB.

JleMmoHcTpanuu

[MopTpeTbl: ®. Pean, /1. CnannaHuaHu, J1. Mactep, L. . MeuHukos, A. .
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, . FOpw.

Tabnmupl 1 cxembl: «Cxema onbita @. Pegm», «Cxema onbita J1. MNactepa no
N3YYEeHNIO CaMO03apOXKAeHUA >XXU3HU», «Cxema onbita C. Mwunnepa, I'. KOpu»,
«3JTanbl  HEOPraHWYecKOW  3BOMKOLUUN»,  «["EOXPOHONOTMYECKas  LLKana»,
«HayvanbHble 3Tanbl OpraHNYeckon 3Bonuumn», «Cxema 06pa3oBaHUA 3yKapuoT
NyTéM cumbuoreHesa», «CucTema >XMBOM Npupodbl», «CTpoeHWe BuMpyca»,
«Apomopo3bl  pPacTeHnin», «PUHUOPUTLI», «OAHOKNETOYHbIE BOAOPOCN»,
«MHOroKneTouHble BOAOPOC/IN», «Mxu», «[1anopoTHUKU», «I 0N0CEMEHHbIE
pacTeHusi», «OpraHbl LBETKOBbIX pPacTEHWU», «Cxema pa3BUTUS XXMBOTHOMO
MUpa», «ApPoMopPdO3bl XMBOTHbIX», «[lpocTeiumne», «KULLIEYHONONOCTHbIE,
«[1nockue 4epBm», «YneHNCToHOr e, «PblObI», «3eMHOBO/HbIEY,



«[pecmbiKaowpecsa», «lMTuybl», «Mnekonutalowme», «Pa3BUTME XU3HU B
apXencKoi ape», «Pa3BuUTUE XKN3HWN B NPOTEPO30MCKOIN ape», «Pa3BuUTUE XKU3HN B
Mase030liCcKON ape», «Pa3BUTME XKMN3HW B ME3030MCKOW 3pe», «Pa3BUTHE YKU3HN B
KaliHO301MCKOW 3pe», «COBpPeMeHHas C1cTemMa OpraHN4ecKoro Mupa.

O6opypaoBaHue: repbapun  pacTeHUn  PasIMYHbLIX OTAEN0B, KOMEKLMUN
HaCeKOMbIX, BMaXKHble npenapartbl XMBOTHbIX, PAKOBUHbI MOJITKOCKOB, KOMIEKLMUN
UINOKOXMX, CKEeNeTbl MO3BOHOYHBLIX YXMBOTHbIX, uYyyena MTWL, W 3BEPEN,
KONMEKUMN OKaMeHeNoCTel, MOMe3HbIX WCKOMAaeMbIX, MYSHKM OpraHuYecKmx
OCTaTKOB OpraH/13moB.

BupryaabHaa Jsa0oparopHass paGora «MogennmposaHve  OnNbITOB
Munnepa—HOpun No n3yyeHno abMOreHHOro CMHTe3a OPraHNYecKnX CoeMHeHWIn B
MepBUYHOM aTMocgepe.

JlaGopaTtopnass pabGora «/I3yyeHne M onucaHWe WCKOMaemblX OCTATKOB
APEBHWX OpraHn3mMoB».

IIpakTnueckas padora «M3yyeHMe OCOOGEHHOCTEN CTPOEHMSI pacTeHUM
pasHbIX OTAEN0BY.

IIpakTuyeckas padora «/3yyeHne 0COOEHHOCTEN CTPOEHWS MO3BOHOYHbIX
YXMBOTHbIX.

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AaHTPONOTeHe3

Pasfenbl 1 3agaym aHTpononorum. MeTobl aHTPOMNoNorn.

CTaHoBNeHVEe MNPeACTaBNeHMIA O MPOUCXOXAEHUN YenioBeka. PennrnosHble
B0O33peHMs. COBpEMEHHbIe Hay4Hble TEOPUMN.

CXO0[CTBO YenoBeKa C XXMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE YE/I0BEKA.
CBuaeTenbCTBa  CXOACTBA  Ye/loBeKA C  XKMBOTHbIMW:  CPaBHUTESIbHO-
MOpP(0/Iornyeckue, aMOpMOsIornyeckue, (h1310N10r0-6MOXNMNYECKIE,
noBefeHyeckne. OTINUNA YenoBeKa OT XXMBOTHbIX. [PAMOXOXAEHVE Y KOMIIEKC
CBSI3aHHbIX C HUM MPW3HAKOB. Pa3BMTUe MO/IOBHOr0 MO3ra U BTOPON CUTHA/IbHOM
CUCTEMBI.

[BmxyLme cubl ((hakTopbl) aHTPOMoreHesa: 6moornyeckune, coumasbHbIe.
COOTHOLLEHME BMONOTMYECKUX U CoLMabHbIX PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTafMW aHTpororeHesa. PaHHWe 4enoBeKOOOpasHble 06e3bsHbI
(MPOKOHCY bI) U paHHWE NOHrAb! — 06LLMe NPeKM YenoBEKOOOPasHbIX 06e3bsH 1
nofgen. ABCTpanionNnUTEKN — ABYHOrne npeakn nrogeid. YenoBek ymesblid, Nepsble
N3roTOBNEHUS Opyanid Tpyda. YenoBek NpsAMOXOAsLNA 1 NEPBbIA BbIXOA NHOAEN
3a npegenbl  Adpukn.  Yenosek rendgenboeprcknii —  06WMIA  Npeaok
HeaHZepTa/IbCKOr0 YesioBEKa M YenoBeka pasyMHOro. Yenosek HeaHAepTa/lbCKUI
KaK BWA NOfei X0MoAHOro Knavmata. YenoBek pasyMHbIi COBPEMEHHOrO TWMa,
[AEHVUCOBCKMIA  4YeNloBEK, OCBOEHME KOHTUHEHTOB 3a npefdenamn  ADpUKN.
ManeoreHeTnKa 1 naseoreHoOMuKa.



SBOMOLMSA COBPEMEHHOIO YenioBeka. ECTECTBEHHbI 0TOOP B NONYNAUMSAX
yesioBeka. MyTalMOHHbBIN Npouecc U noaMmopguamM. onynsaumMoHHbIE BOJHbI,
Apeind) reHoB, Murpaumst U «3gekT ocHoBaTtens» B NOMynAuusaX COBPEMEHHOMO
YenoBeka.

Uenoseyeckne pacbl. [MoHATME O pace. bonblne packl: eBponeongHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KBaTopuasbHasl),  MOHIOM0MAHas
(asnatcko-amepukaHckas). BpemMa u nyTW paccefieHUs 4YenoBeka Mo MaHeTe.
EAVMHCTBO  YenoBeyeckuMx pac. HayyHas  HeCcOCTOATENbHOCTb — pacu3ma.
Mpncnoco6NeHHOCTb  YenoBeKa K pasHbIM  YCMOBUSIM  OKPYXKaKOLLEW cpefpl.
BnvsHue reorpaduyeckorn cpefbl UM Apeida TFeHOB Ha MOPGOOrni K
(OM31ONOTrNI0 YenoBeka.

MexancumnanHapHole  metodbl B (hm3myeckoil  (6MONIOrnMYecKoi)
aHTpoOMNoNOrnK.  SBOMIOUMOHHAA  aHTPOMNOMOrMA M MaseoaHTPOMNosorms
UesIoBEYECKUX nonynaumin. buocouunanbHble WUCCNefoBaHMSA MPUPOLbI YenoBeKa.
VccnefnoBaHvie KO3BOMOLMM GMO/TIOTMYECKOTO 1 COLMAIBHOTO B YESI0BEKeE.

JdeMoHcTpanuu

MopTpeTbl: Y. AapsuH, J1. Jnukn, A. A. PornHckuii, M. M. "'epacumos.

Tabnuubl 1 cxembl: «MeTofbl aHTPOMNONOrMM», «I"0NOBHOM MO3I Ye/I0BEKa,
«YenoBekoobpasHble 006e3bsHbI», «CKeNeT u4enoBeka W CKeNeT  LUMMMaH3e»,
«PYyANMEHTLI U aTaBuU3Mbl», «[ABUXKYLLME CUMbI AHTPOMOreHes3a», «3B0JIOLMOHHOE
[APEBO  4enoBeka», «ABCTpanonuTek», «YenoBek Yymenblit», «Yenosek
NPAMOXOAALLMIA», «[1eHNCOBCKMIA YenoBek» «HeaHaepTanbLpbl», «KpoOMaHbOHLbI»,
«[MpenKn yenoBeka», «3Tanbl 3BONOLUN YeNT0BEKa», «Packl Ye/I0BEKa.

O6opynoBaHMe: MyNsHKM  OKaMEHEeNocTeid, MpeAMETOB  MaTepuanibHOMN
KyNnbTypbl  MPeAKOB  4YesioBeka, penpoaykumu  (otorpadmm) KapTuUH C
MUMONOrMYECKUMU 1 OUONENCKMMUN  CHOXKETAMM  MPOUCXOXAEHNA Yer0BEKa,
(hoTorpaun Haxo4oK MCKOMaemMbIX OCTaTKOB Ye/I0BEKA, CKESIeT YesioBeka, MoAe b
yepena 4enoBeka W Yepena LWMMMaH3e, MOAeSlb KUCTW YenoBeKa W KUCTU
LUMMIMaH3e, MoJenn Topca NPeLKoB YesioBekKa.

JlaGopaTtopuas paGora «/I3yyeHne OCOBEHHOCTE CTPOEHMSI CKeneTa
4esI0BeKa, CBA3aHHbIX C NMPAMOXO0XKAEHVEM.

IpakTuyeckasn padora «/13yyeHne 3KOMOrMYeCKNX aganTaumii YenoBeka.

Tema 6. Jxonorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HAIOPraHU3MEHHBIX CHCTEM € OKPY KalLIeHl cpeaou

3apoxkaeHne 1 passuTme akonorum B Tpyaax A. N'ymbéonbara, K. ®. Pynbe,
H. A. CesepuoBa, 3. lNekkena, A. TeHcnn, B. H. Cykauésa. Pa3fensl n 3agadu
aKonornn. Ceasb 3KOIOMMM C APYTUMUN HayKaMu.



MeToabl akonorun. onesble HabNHOAEHUA. OKCMEPUMEHTbI B 3KOMOMUN:
NpupoAHble U nabopatopHble. MofgenvpoBaHue B 3KOM0TMW.  MOHUTOPUHT
OKpY>KatoLLel cpefpbl: NIOKa/bHbIA, PErMOHasIbHbIA U TN06abHBbIA.

3HayeHVMe  3KOMOTMYECKMX 3HaHWWA AN YenoBeKa.  DKOJSIOrMYecKoe
MMPOBO33PEHNE KaK OCHOBa CBA3el 4esioBevecTBa € npupofon. dopmmuposaHue
3KO/0rMYECKOMN KybTypbl Y 3KONOrMYECKON FPaMOTHOCTM HaceleHus.

JleMmoHCcTpanumn

MopTtpeTbl: A. T'ymb6onbar, K. ®. Pynbe, H. A. Cesepuos, 3. 'ekkenb, A.
TeHcnn, B. H. Cykaués.

Tabnuubl 1 cxembl: «Pa3genbl aKonornm», «MeTofbl 3KoNornm», «Cxema
MOHVTOPUHIA OKPY>KAKOLLIEN Cpebl».

JlabopaTopHasn padora «M3yyeHmne METO/0B 9KO/IOrNYECKUX
nccnefoBaHUn».

Tema 7. Opranusmsl u cpeaa 00OMTAHUA

JKOoNornyeckme PakTopbl 1 3aKOHOMEPHOCTU KX AercTens. Knaccumkaums
9KOJIOrMYECKMX (DaKTOPOB: abnoTNYecKne, BUOTUYECKME, aHTPOMNOreHHbIe. ObLme
3aKOHOMEPHOCTU [EeNCTBUA 3KOMornyecknx aktopos. lMpasuno muHumyma (K.
LLinpeHrenb, KO. JInbux). TonepaHTHOCTb. IBPUOMOHTHbIE M CTEHOOWOHTHbIE
OpraHu3mel.

Abnotuyeckme GakTopbl. CBET KakK 3KOMOrMyeckuin aktop. [Leincreue
pasHbIX YYaCTKOB CO/IHEYHOrO CMEKTPa Ha OpraHn3Mbl. IKOMOrMYecKue rpynnol
pacTeHU W >XMBOTHbLIX MO OTHOLWIEHWIO K CBeTy. CurHanbHas pofib CBeTa.
doTonepmnoaun3m.

TemnepaTypa Kak 3Konormyeckuin akrop. [enctBve TemnepaTypbl Ha
OpraHu3ambl. ONKNUIOTEPMHbIE N TOMOMOTEPMHbIE OpPraHM3Mbl. IBPUTEPMHbIE U
CTeHOTEPMHbIE OpraHu3Mmbl.

BnaXXHOCTb Kak 3KOMOrmyecknin aktop. [pucrnocobneHns pacTeHnin K
noafepXXaHuto BogHoOro 6anaHca. Knaccudmkauymsi pacTeHMIn NO OTHOLUEHUIO K
Boge. Mpncrnoco6eHns XXUBOTHBIX K M3MEHEHMIO BOLHOIO peXxuma.

Cpefpbl 06MTaHUA OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3[yLUHas, MOYBEHHaS,
rnyovHHas  MOAMOYBEHHAs,  BHYTPUOPraHuM3mMeHHasd.  PU3MKO-XUMUYECKME
0COBEHHOCTU cpefd 06uTaHMs opraHmMaMoB. [lpucnocob/ieHns opraHM3MoB K
YXM3HW B pasHbIX cpefax.

Buonornyeckne putMmbl. BHellHWe W BHYTpeHHME puTMbl. CyTO4YHble U
roguyHble puUTMbl. MPUCNOCO6/IEHHOCTL OPraHM3MOB K CE30HHLIM M3MEHEHUSAM
YC/TIOBUIA YKN3HW.

YKu3HeHHble  (hopMbl  OpraHM3MoB. T[1OHATME O >KM3HEHHON opme.
YKM3HEHHbIe (POPMbI PACTEHMIA: AepeBbS, KYCTapHUKM, KyCTapHUYKIN, MHOTONIETHME



TpaBbl, OAHOMETHWE TpaBbl. YXU3HEHHble (OPMbl XMBOTHLIX: TUAPOOVOHTHI,
reobMoHTbI, a3P06NOHTbLI. OCOBEHHOCTM CTPOEHMSA U 06pasa XU3HW.

Buotuueckne  haktopbl.  Buabl  GMOTMYECKMX  B3aMMOAENCTBWIA;
KOHKYPEHLMS, XULLHNYECTBO, CMMOMO3 1 ero hopMbl. Mapasntmam, Koornepaums,
MYTYya/in3M, KOMMeHCcan3M (KBapTMPaHTCTBO, HaXNeObHNYeCTBO). HeTpodmyeckme
B3ammogeincTems  (Tonuueckue,  qopuyeckne,  abpuyeckmne).  3HayeHume
OMOTUYECKMX B3aMMOMENCTBUA AN1d  CYLECTBOBAHUS OpraHnM3MoB B cpefe
06uTaHuA. MPUHLMN KOHKYPEHTHOIO UCKHOYEHUS.

JdeMoHCcTpauuu

Tabnmubl N CXembl: «3DKOMOrMyeckne (akTopbl», «CBETOBOWM CMEKTP»,
«OKOMOrMYECKME TPYMIbl XXMBOTHBLIX MO OTHOLLEHWIO K CBETY», «TensioKpPOBHbIE
XXWMBOTHbIE», «XONOAHOKPOBHBIE >KMBOTHbIE», «®PU3M0M0OTMYecKe agantaluu
XXMBOTHbIX», «Cpefdbl 06UTAHMS OpPraHu3MoB», «BKOIOTMYECKNE PUTMbI»,
«KWU3HEHHbIE  (DOPMbI  PaCTEHUIA»,  «KU3HEHHbIE  (DOPMbl  XKMBOTHbIX»,
«DKOCMCTEMA LLUMPOKONUCTBEHHOrO Necax», «9KOCUCTEMA XBOMHOro neca», «Llenu
nUTaHnsA», «XUWHNYeCTBO», «llapasntuam», «KOHKypeHuus», «Cumonos»,
«KoMMeHcann3m.

O6opynoBaHue: repbapun pPacTeHUin N XKMBOTHbIX, MPUCMOCOG/EHHbIX K
BNUAHUIO Pa3/INYHbIX 3KOMOrMYecKUX (DakTopoB, repbapun CBETOMHOOMUBbLIX,
TeHeNM0OMBLIX U TEHEBLIHOC/IMBLIX PaCTEHWI, CBETOMOOMBbLIE, TEHENO6MBbLIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapumn 1 KONNeKuumn TensiontoomssblXx,
3MMOCTOMKUX, MOPO30YCTOMUMBLIX PacTEHWIA, Yydena NTUL, U 3Bepei, repbapumu
pacTeHWii, OTHOCALLMXCA K rurpodmTam, Kcepogutam, mMe3otmTam, KOMHATHbIE
pacTeHus OaHHbIX TPy, KOMEKUUN XXMBOTHBIX, 0OMTalOLWMX B pasHbIX cpeaax,
repbapuv M KOMMEKUMU PacTEHUA U XMBOTHBIX, 06/1afaI0WMX YepTamu
MPUCNOCOBMIEHHOCTU K CE30HHbIM W3MEHEHMSIM YC/IOBUIA YKU3HK, repbapumn u
KONEKUMN PaCTEHUIA N XKUBOTHbBIX Pa3/IMYHbIX XXU3HEHHbIX (DOPM, KOMIEKL MK
YKMBOTHBbIX, Y4aCTBYIOLUX B PA3/IMYHbIX OUOTUYECKNX B3aMMOLENCTBUSAX.

JlaGopaTtopnass padora «BbIfBNeHMe MPUCMIOCOG/IEHNIA OPraHN3MOB K
B/IUSIHUIO CBeTa.

JlaGopaTtopunass padora «BbISBNeHMe MPUCMIOCOGNEHNA OPraHM3MOB K
B/IUSIHMIO TEMMEPaTypbI».

JlaGopaTtopnass padora «AHATOMUYECKME OCOOGEHHOCTU pacTeHUd U3
pasHbIX MECT 0OMTaHNSA.

Tema 8. Ikos10rusi BUA0B M MOMYJIAUI

JKOMOrMYECKNe  XapaKTEPUCTUKM  MOMNyNsumm. Monynaums  Kak
6uonornyeckas cucrtema. Posfib HeOAHOPOAHOCTY cpedbl, (M3NYeCKNX GapbepoB K
0co06eHHOCTENn 61oNorMn BMAOB B (HOPMUPOBAHUM NPOCTPAHCTBEHHOM CTPYKTYPbI
nonynaumii. OCHOBHble MoKasaTenn MONysAUMA:  YUCNEHHOCTb, MIOTHOCTD,



BO3pacTHas W TMofioBas CTPYKTypa, POXKAaeMoCTb, MNPUPOCT, Temn PoCTa,
CMEPTHOCTb, MUTpaLns.

JKonornyeckaa cTpykrypa nonynaumu. OueHKa YMCNeHHOCTUM nonynauuu.
OnHamuka nonynsauum n eé perynaums. BUoTuyeckuii noTeHUMan nonynsyumn.
MopenvpoBaHue AUHaMUKN nonynaumn. Kpreble pocTa YMCNeHHOCTU Nonynauuu.
KpuBble BbDKMBaHWA. Perynaums 4mcieHHOCTVM Monynsuunii: posb  (DakTopoB,
3aBUCALLMX U HE 3aBUCALLMX OT MJIOTHOCTWN. DKOMIOTMYeCKmne cTpaTermm suaos (r- v
K-ctpaterun).

MoHATMe 06 3KoMornyeckor Huwe Buga. MectoobuTaHme. MHOromepHas
MOAENb 3KOMOrMYECKOn Huwn K., XaTumHCOHa. Pa3mepbl 3KOM0rMYecKom
HULWW. ToTeHUManbHasa 1 peasin3oBaHHasA HALLIW.

Bug kKak cuctema nonynsumin. Apeanbl BUAOB. Buabl M UX >XWU3HEHHbIE
CTpaTerun. AKO0rMYecKne IKBUBAJIEHTSI.

3aKOHOMEPHOCTW MOBEAEHMS M MUTpauuidi XXUBOTHbIX. bBuonornyeckume
NHBAa3NN Yy>KepoaHbIX BUAOB.

JdeMoHcTpanuu

MopTpeT: OX. V. XaTUMHCOH.

Tabnuubl ©  CXeMbl: «IKOJIOTUYECKME XapPaKTEPUCTUKM  NOMYNALMmn»,
«[1poCcTpaHCTBEHHAaA  CTPYKTypa nonynduum»,  «Bo3pacTHble  nupamupbl
nonynauum», «CKOPOCTb  3acCefieHnss  MOBEePXHOCTW  3eMAn  pasInyHbIMU
opraHmsMammy», «Mogesb 3K00rm4eckon Huwm K. U. XaTymHCcoHa».

O6opynoBaHue: repbapun pacTEHNIA, KONNEKLUN XUBOTHbIX.

JlaGoparopuass  paGora  «[1puCNoOCO6MEHNA  CeMsH  pacTeHUA K
pacceneHunIo».

Tema 9. Ikos10rMsi CO00MIECTB. IKOJOTMYECKHE CHCTEMBbI.

CoobulecTtBa opraHuM3moB. buoueHo3 M ero CcTpyktypa. CBasu mexay
opraHmsMamu B 61oLeHO3e.

JKocuctema Kak oTkpbiTas cuctema (A. K. TeHcnm). ®YHKUMOHaA/bHbIE
GMOKM OpraHM3MOB B 3KOCUCTEME: TMPOAYLEHTbl, KOHCYMEHTbI, PefyLEHTbI.
Tpodgmyeckne ypoBHW. Tpodmyeckne uenm Kn ceTn. ABMOTUYECKME OB/IOKM
aKocucTeM. [1ouBbI 1 UNbl B 3KocUCTEMax. KpyroBopoT BELLECTB U MOTOK 3Heprum
B 3KOCUCTEME.

OcCHOBHble  nokasaTenM  3KOCUCTeMbl.  Buomacca ¥ NpoAyKuMS.
AKOoornyeckme Nupamuabl Yncesn, 6UOMacchl U SHEPTUN.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiuiku. Duyxmyayuu.
HanpasneHHble 3aKOHOMEPHblE CMEHbl COOOLLECTB — CyKueccun. NepBuyHble u
BTOPUYHbIE CYKLIECCMM W KX MPUYMHbL. AHTPOMOreHHble BO3AEACTBUA Ha
cykueccun. KnmmakcHoe coobLuectBo. briopasHoobpasne 1 NosHoTa KPyrosopoTa
BeLLEeCTB — OCHOBa YCTONYMBOCTM COOOLLIECTB.



[MpUpOoAHbIE 3KOCUCTEMbI. Dxocucmemsbl 03€p U pex. IKocucmemvl Mopeu u
oKeaHos. Dxocucmemol myﬂdp, J1ecoe, cmeneﬁ, nyCcmolHb.

AHTPOMOreHHble 3KOCUCTEMbI. Arpoakocuctema. ArpoueHos. Pasnnyus
MeXXy aHTPOMOreHHbIMN 1 NPUPOAHBIMU 3KOCUCTEMAMN.

Yp6oskocucTemMbl. OCHOBHblE KOMMOHEHTbI Yp60o3kocucTem. [opoackas
thnopa u ayHa. CuHaHTponu3auumsi TOPOACKOWA (hayHbl. Buonormyeckoe u
X03AACTBEHHOE 3HaYeHNe arpo3KOCUCTEM M YPOOIKOCUCTEM.

3aKOHOMEPHOCTM (hOPMMPOBAHNA OCHOBHbIX B3aMMOAENCTBUIA OPraH13mMoB B
aKocucteMax. Poab kackadHoeo 3ghghekma u 6U008-20UPUKAMOPo8 (K1oUeablx
61008) 6 pyHxkyuonuposanuu sxocucmem. [epeHOC IHEPrUM N BeLLeCTB MeXay
CMEXHbIMU 3KOCUCTEMaMM. Y CTOMUYMBOCTb OPraH13mMoB, NOMyAAUNUA U 3KOCUCTEM
B YC/IOBUSAX €CTECTBEHHbIX Y @HTPOMOreHHbIX BO3AENCTBUMN.

Mexanuzmol 8030elicmeust 3a2pﬂ3H€H1/llZ PA3HbLX munoe HA
Cy60p261Hu3MeHHOM, OP2AHUSMEHRHOM, NONYJIAYUUOHHOM U IKOCUCIMEMHOM YPOBHAX,
OCHOB6bl JKoJlo2u4ecKoco HOpMUPpOBAHUA aHmMponoceHHozco 6030€lCmEUsl.
MeTo40M10rMs MOHUTOPUHIA ECTECTBEHHBIX M @aHTPOMOrEHHbIX 3KOCUCTEM.

JlemoHcTpanuu

MopTpeT: A. IX. TeHcnn.

Tabnmupl 1 cxembl:  «CTpykTypa  OMOLEHO3a»,  «3JKOocucTema
LLIMPOKOSIMCTBEHHOIO fleca», «3KOCUCTEMA XBOMHOro neca», «PyHKLUMOHabHbIE
rpynnbl OPraHNM3MoB B 3KOCUCTEME», «KpyroBOpOT BELUECTB B 3KOCUCTEMEY,
«Llenn nuTaHnsa (nactbuiyHas, AeTpUTHaN)», «OKOMOrMYecKas nupammnga Yncen»,
«QKoNornyeckass nupammaa 6uomMacchbl», «3KOMOrMyeckas nupammaa 3Heprum,
«ObpaszoBaHue 60n0Ta», «lNepBnYHas CyKLeccus», «BoccTaHOBNEHME neca nocne
noXkapa», «3KocucteMa 03epa», «ArpouleHo3», «KpyroBopoT BeLLEeCTB M MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypbo3IKOCUCTEMY.

O6opynoBaHue: repbapumn pacTeHWiA, KOMNEKUUN HACEKOMBIX, Yydena NTuL, 1
3Bepeit, repbapun KynbTypHbIX U AMKOPaCTYLUMX PacTEHWNIA, akBapuyM Kak MOesb
3KOCUCTEMbI.

IMpakTnyeckas padora «/13yyeHne 1 onvcaHne ypo0o3aKOCUCTEMBI».

JlaGopaTopHass paGora «/I3yyeHne pa3HOOOpPa3nsi MENKUX MOYBEHHbIX
YNIEHUCTOHOMMX B Pa3HbIX 3KOCUCTEMAX.

DKCKypeust «IKCKYpCUa B TUMNYHbLIA BuoreoueHos (B Ayopasy, GepesHsik,
e/lbHUK, Ha CYX0/0/1bHbIA NN MONMEHHbI NyT, 03ep0, 6010TO)».

IKCKypeust «IDKCKYPCUS B arposkocuctemy (Ha none wam B TernsiMyHoe
X0351CTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTreMa

Buocthepa — obulennaHeTapHad 060M104ka 3emMnn, rae CyLwecTBYeT WK
CyLLieCTBOBas1a XXM3Hb. Pa3BuTre npeAcTaBnieHnin 0 buoctepe B Tpyaax 3. 3tocca.



YueHuve B. . BepHaackoro o 6uocepe. O6nactn 6rocgeps! 1 eé coctas. XKnBoe
BeLLLeCTBO 6rocepb! 1 ero PYyHKUMW.

3aKOHOMEpPHOCTN CyLLecTBOBaHUS 6uocdepbl. OcobeHHOCTM Brochepbl Kak
rnobanbHON akocucTeMbl. JuHaMMyecKoe paBHOBecue B brocdepe. KpyroBopoThl
BELLLECTB 1 BUOreoxXmMumyeckmne LnKbl (yrnepoaa, a3ota). PUTMUYHOCTL SIBNEHWIA
B Grocdepe.

30HanbHOCTL 6uocepbl. oHATME O 6GMoMe. OCHOBHble OWOMbI CYLUW:
TYHApPa, XBOWHbIE /1eca, CMeLlaHHbIe U LUMPOKO/IMCTBEHHbIE 1eca, CTEMNu, CaBaHHbI,
MYCTbIHK, TPOMUYECKME fleca, BbICOKOropbs. Knumar, pacTUTeNbHbIA U XXUBOTHbIN
Mup 6MOMOB CyLLW.

CTpyKTypa 1 (DYHKLMA XXUBLIX CUCTEM, OLIEHKA MX PECYPCHOr0 NoTeHLmana u
BrochepHbIX DYHKLWIA.

JlemoHcTpanumn

MopTpeTobl: B. N. BepHaackui, 3. 3tocc.

Tabnuubl 1 cxembl: «I"eoctepbl 3emnm», «KpyrosopoT a3oTa B MpUpoae,
«KpyroBopoT yrnepoga B npupofe», «KpyroBopoT Kucnopoga B NPUPOAE,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble BMOMbI CyLIn», «Knumatunyeckue
nosca 3emnu», «TyHapa», «Taira», «CmellaHHbIA necy», «LLIMPOKONNCTBEHHBIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA Nec».

O6opynoBaHue: repbapun pacTeHNIN pasHbIX BMOMOB, KONEKLMMN XXMUBOTHbIX.

Tema 11. YestoBek 1 OKpyKa0OLIAsA Cpeaa

JKONMOrMYeckne Kpuancbl M MX MNpU4YMHbL. Bo3geicTene 4enoBeka Ha
buoctepy. 3arpsisHeHVMe BO3AYLIHON cpedbl. OxpaHa BO34yXa. 3arps3HeHMe
BOAHON cpefbl. OxpaHa BOAHbIX pecypcoB. Pa3pyweHne nousbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHWe KmMMarTa.

AHTPOMNOreHHOe BO3[ENCTBME HA PaCTUTE/bHbIA W XMBOTHbIN MuUp. OXpaHa
PacTUTENIbHOTO W >XMBOTHOrO Mupa. OCHOBHble MPUHUMMbLI OXpaHbl NPUPOAbI.
KpacHble KHUrn. Oco60 oxpaHsiemble npupofHble Tepputopun (OOMMT).
BoTaHW4yecKkme cagpbl 1 300/10TMYECKME NAPKU.

OCHOBHble MPUHUMMBI YCTONYMBOIrO PasBUTUS YesloBevecTBa U MpUpPoab.
PauvoHabHOE  MPUPOLOMNOSb30BaHNME U COXPaHeHWe  GMOMIOTMYECKOro
pasHoobpasud 3emnun. OOLMEe 3aKOHOMEPHOCTWU TN06a1bHbIX 3KOM0rMYeCcKnx
Kpn3ncoB. OCOBEHHOCTN COBPEMEHHOIO KpU3mca 1 ero BepPOSTHbIE MOC/EACTBUS.

Pa3BuTMe METOAOB MOHWUTOPMHIa pPasBMTUA  OMACHbIX  TEXHOrEHHbIX
npoueccoB. Cucmemmvie ucciedo8anusi nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmMOCnocoOHoU sHepeemuke. buonocuueckoe paznoobpazue u buopecypcoi.
HCZZ/;MOHCZJZbele I/lquopMClZ/;MOHHble cucmemasl, 06ecneltu6ai0u4ue 0ocmyn K
qubopMauuu Nno COCMOSAHUIO OmMOENbHbIX 6Uu008 u sxocucmem. OcHosvl



9Kopeabuumayuu dKocucmem u cnocovoos 60pvOLL ¢ OUONOBDENHCOCHUIMUL.
PeKOHCI’I’lpyKI/;u}Z MODPCKUX U HA3EMHBIX IKOCUCMEM.

JlemoHcTpanuu

Tabnmupl M cxeMmbl:  «3arpssHeHve  aTtMocepbl»,  «3arpsasHeHue
rmapoctepbl», «3arpssHeHne MouBbl», «[MapHUKOBBIA  3hekT», «Oco60
OXpaHsieMble NPUPO/HbIE TEPPUTOPUNY», «Moenn ynpasaseMoro Mupa.
O6opynoBaHue: oTorpagum OXpaHsiemMblX PacTEHUIn N XXMBOTHbIX KpacHow
KHUr1 Poccuinickoin ®epepauun, KpacHOW KHUMM pernoHa.



IHIJTAHUPYEMBIE PE3YJbTATBI OCBOEHUA TIPOI'PAMMBI 110
BUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®roC COO ycraHaBnMBaeT TpebOBaHUS K pe3y/nbTaTaM OCBOEHUA
obyvaloMmcs  nporpaMm  CpeAHero  obuiero o6pa3oBaHWUs:  NIMYHOCTHBbIE,
MeTanpeaMeTHbIE U MPeaMETHbIE.

B CTpyKType NMYHOCTHbLIX pe3ynibTaToB OCBOEHMSA NPOrpaMmMbl Mo 6monorum
BblAeNIeHbl CNnefytoLimMe COCTaBNAOLLME: 0CO3HAHNE 06YYatOLLMMUCA POCCUIMCKOM
rpaXxgaHCKON NAEHTUYHOCTM — FOTOBHOCTU K CamMOpPasBUTUIO, CAMOCTOSTENIbHOCTY
W camoomnpefeneHunto, uanuuue momusayuu K  00YyYEHWO  6uonoruu,
yenenanpasientoe paszeumue BHYTPEHHUX YOEXOEHWIA NMYHOCTU Ha OCHOBE
K/HOYEBbIX LIEHHOCTEN WM MCTOPUYECKUX TpaauuMii pasBUTMS GMOMOTMYECKOro
3HaHWA, 2omosHocmsb u cnocobrocms 00Y4alOLLMXCS PYKOBOACTBOBATLCS B CBOEN
AEATENIbHOCTU  LIEHHOCTHO-CMbIC/IOBbIMW  YCTaHOBKaMM, MPUCYLLMMKN  CUCTEME
buonornyeckoro  06pa3oBaHUsl, Haauuue npaocosnanus — IKONOrNYECKON
Ky/NbTYpbl, cnocobrocmu cmasums LN N CTPOUTb XKU3HEHHbIE NaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA NPOrpammbl Mo 61MOOTMN [OCTUIatTCS
B edVHCTBE Y4YeOGHON W BOCMMTATENbHON AeATeNIbHOCTM B COOTBETCTBUM C
TPaAULNOHHBIMWU POCCUACKMMN COLMOKYbTYPHbLIMW, UCTOPUYECKUMU U Ly XOBHO-
HPaBCTBEHHbLIMW LEEHHOCTAMW, MPUHSATLIMU B OOLLIECTBE MpaBWIaMM U HOpMamu
MoBefeHMs W CrOCO6CTBYHOT MpoLeccam CaMOMo3HaHUS, CaMOBOCMUTaHMS U
CamMopa3BUTUA, PasBUTUA BHYTPEHHENW NO3NLUMM  NIMYHOCTK, MaTpMoTMU3Ma U
YBa@KEHMSA K 3aKOHY W MPaBONOpPsAKY, YeNOBEKY TPyAa W cTapllemy MOKOJEHNHO,
B3aMMHOIO YBAXXEHWS, 6GEPEXHOr0 OTHOLUEHWS K KyNbTYPHOMY Hacneaumo W
TpaguumsaM MHOrOHaUMoHaNbHOro Hapogda Poccuiickoint defepauun, npupoae u
OKpY>KatoLLel cpeae.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSt Y4yebHOro npeameTa «bruonorus»
A0/MKHbI OTpaXXaTb rOTOBHOCTb M CMOCOOHOCTL 06YUHatoLMXCS PYKOBOACTBOBATbLCS
CPOPMUPOBAHHOW BHYTPEHHEN MO3ULMENA JIMYHOCTM, CUCTEMON LEHHOCTHBIX
OpVEeHTaUMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAeHWId,  COOTBETCTBYHOLLMX
TPaANULUMOHHBIM LIEHHOCTAM POCCUIACKOro 0O6LLECTBa, paclUMpeHre >XU3HEHHOMO
OnbITa U OnbITa AeATeNbHOCTU B MPOLEcce peann3aumy OCHOBHbIX HanpaB/eHU
BOCNUTATENbHON AeATeNIbHOCTU, B TOM YMC/E B YaCTW:

1) rpaIaHCKOro BOCTIMTAHUS

ChOpMUPOBAHHOCTb FPaXKAaHCKOW Mo3unLmm 06y4aroLLerocs Kak akTMBHOIo
OTBETCTBEHHOrO Y/IeHa POCCUICKOro 06LLECTBa;

0CO3HaHMe CBOMX KOHCTUTYLMOHHBbIX MpaB M 0653aHHOCTENR, YBaXXeHMe
3aKOHa 1 MpaBoMnopsaKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW [eATe/IbHOCTM MNpW  CO3L4aHuM
Yy4eOHbIX MPOEKTOB, PeLleHMn YYebHbIX M MO3HaBaTeNlbHbIX 3a4ad, BbIMNOSHEHUN
BMO/IOTNYECKMX IKCMEPUMEHTOB;

CMOCOBGHOCTb  ONpeaensTb COOCTBEHHYKO MO3ULUMIO MO OTHOLUEHUIO K
ABNEHNSIM COBPEMEHHOM XXM3HU U OOBACHATD €E;

YMEHMe Y4nTblBaTb B CBOMX AECTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOIO
B3aMMOZENCTBUA NHOLEN C pasHbIMU YOEXAEHNAMU, KYNbTYPHbIMU LEEHHOCTSMN U
coLMaibHbIM NOJOXKEHNEM;

FrOTOBHOCTb K COTPYAHMYECTBY B MNpOLECCE COBMECTHOIO BbIMOJIHEHUSA
y4yeOHbIX, MO3HaBaTe/IbHbIX W WUCC/ef0BaTeNlbCKMX 3afad, YBaXUTE/IbHOIO
OTHOLUEHNA K MHEHMIO OMMOHEHTOB MpU 0OCY>XAEHWM CMOPHbIX BOMPOCOB
OM0/I0rMYECKOr0 CoAepXKaHs;

rOTOBHOCTb K N'YMaHUTapHOW W BO/TOHTEPCKON AeATeNbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

chopMUPOBAHHOCTb POCCUICKOM rpaXkaaHCKoM NAEHTUYHOCTN,
naTpuoTM3ma, YBaXKEHWS K CBOEMY Hapofy, YyBCTBA OTBETCTBEHHOCTU Mepes,
PoanHOR, ropaocTM 3a CBOWM Kpai, CBOKO PoauHy, CBOM A3blK U KYNbTypY,
MPOLL/IOe M HaCcTosALLee MHOMOHaLMOHaIbHOro Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLEHME K MPUPOAHOMY HAC/eANI0 U NamMATHUKaM MPUpoAb!,
[AOCTUXKEHMAM POCCUN B HayKe, UCKYCCTBE, CMOPTe, TEXHO/OTUSX, TPYLE;

CMOCOBGHOCTb OUEHMBATb BKMaL POCCUMINCKMX YYEHLIX B CTAHOB/IEHWE W
pasBuTMe OMONOrnKM, MNOHMMAHWA 3Ha4YeHWs 6KonorMM B MO3HAHUMKM 3aKOHOB
MPUPOAbI, B XXM3HW YeNnoBeKa 1 COBPEMEHHOM0 00LLEeCTBa;

naeiHas yoeXaEHHOCTb, rOTOBHOCTb K CIY)XeHuo U 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA

0CO3HaHWe AyXO0BHbIX LIEHHOCTEN POCCUMICKOro Hapoaa;

ChopMMPOBAHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOr0 MNOBeAEHUS;

CMOCOBGHOCTb OLEHMBATb CUTYauUut0 M MPUHMMATL OCO3HAHHbIE PELUEeHNS,
OPUEHTMPYACb HA MOPa/TIbHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTY;

0CO3HaHWe NMYHOro BK/1aza B MOCTPOEHME YCTONYMBOIO Oy AyLLEro;

OTBETCTBEHHOE OTHOLUEHWE K CBOUM POAUTENSAM, CO3[aHMI0 CEMbU Ha OCHOBE
OCO3HAHHOr0 MPUHATUA LIEHHOCTEN CEMEWHOM XXM3HM B COOTBETCTBUM C
TpagnumaMm Hapogos Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

3CTETMYECKOE OTHOLLEHME K MUPY, BKIKOYas 3CTETUKY OblTa, Hay4yHOro u
TEXHNYECKOro TBOPYECTBa, CNopTa, TPy/Aa, 00LEeCTBEHHbIX OTHOLLEHWIA;

MOHVMMaHVEe 3MOLIMOHA/IbHOIO BO3ENCTBMS XXMBOW NPUPOLbI U €€ LLEHHOCTY;



FOTOBHOCTb K CaMOBBIP@XEHUIO B PasHbIX BUAAX WCKYCCTBA, CTPeMJIEHWE
MPOSBNATL Ka4yecTBa TBOPYECKON NNYHOCTY;

5) ¢u3n4eckoro BOCHUTAHUS, (OPMHUPOBAHMUS KYJIbTYPbl 310POBbS H
IMOIIMOHAJILHOI'O 6.]1211“0110.]1)"11/1511

MOHMMaHVe W peann3auMs 340p0OBOro M 6e3onacHoro obpasa >XMU3HW
(3popoBoe  nuTaHWe,  COOMKOAEHVME  TUTMEHWYECKUX  NpaBuil U HOPM,
cbanaHCMpPOBaHHbLIA  PEXWUM  3aHATUIA U OTAbIXa, perynspHas  ¢usmyeckas
aKTUBHOCTb), GEepeXXHOro, OTBETCTBEHHOrO W KOMMETEHTHOIO0 OTHOLUEHUA K
COOCTBEHHOMY (JU3NYECKOMY M NMCUXMYECKOMY 3[10PO0BbIHO;

MOHMMaHVe LEHHOCTM MpaBuil  WHAMBMAYASIbHOTO W KOJMIEKTMBHOIO
6e30MacHOro NoBefeHNs B CUTYaLUAaX, YrPoXatoLMX 340P0BbIO M XKN3HW NtOLENR;

OCO3HaHWe NOoCNeACTBUIN U HEMPUATUA BPeLHbIX NpuBbIYeK (YnoTpebseHus
aJIKOross, HapKOTUKOB, KYPeHNA);

6) TPy10BOr0 BOCIIUTAHUS:

rOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCTN MacTepcTBa, TPYA0/Ho6Ve;

FOTOBHOCTb K aKTMBHON [eATe/IbHOCTU TEXHOMOrMYeCKOn M CcoumasibHOM
Harpas/IEHHOCTWN, CNOCOBHOCTb MHULMNPOBATb, MNIAHNPOBATb U CaMOCTOATE/NbHO
BbIMO/IHATb TaKYH AeATE/IbHOCTb;

MHTEepeC K pas/inyHbIiM cepam NPodecCcUoHabHON AeaTeslbHOCTU, YMeHMe
CoBeplUaTb OCO3HaHHbIA BbI6OP Oyayllen npodeccun KN pPeanr3oBbIBaTb
COBCTBEHHbIE XXMN3HEHHbIE NaHbl;

FrOTOBHOCTb M CMOCOBHOCTbL K 06pa3oBaHMIO UM camoobpa3oBaHMIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJIOrH4eCKOro BOCIIMTAHUSA:

3KONOrMYecKn LienecoobpasHoe OTHOLLEHWE K MPUPOAe Kak WCTOUYHUKY
YXM3HU Ha 3emM/ie, OCHOBE eé CYLLIeCTBOBaHNS;

MOBbILUEHNE YPOBHS 3KO/IOMMYECKOM Ky/bTypbl: NPUOBpeTeHME oOnbiTa
MNNaHWPOBaHMS MOCTYMNKOB W OLEHKM WX BO3MOXHBIX MOCNeACTBUA  ANs
OKPY>KatoLLIen cpefbl;

0CO3HaHWe rNobaNbHOro XapakTepa 3KOMOrMYeckMX npobsriem u nyTen mx
peLLeHuns:;

CMOCOBGHOCTb UCMOMb30BaTb NpuobpeTaemMble NPU  M3YyYeHUU GUONIOTUK
3HAHUS N YMEHWUA NpU  pelleHnn npobsiem, CBA3aHHBLIX C  pauvoHasIbHbIM
NpMPOAONObL30BaHNEM  (CO6MOAeHMe  MpaBun  MOBEAEHUS B MPUPOJe,
HanpaB/feHHbIX Ha COXpaHeHMe paBHOBECMS B 3KOCUCTEMax, OXpaHy BW[OB,
aKocucTem, brocgepsl);

aKTUBHOE  HenpusiTue  [AENCTBUWA, NPUHOCAWMX Bpefd  OKPY>KatoLLein
NPUPOAHON cpede, YMEHWe MNPOrHO3MPOBaTb HebBMaronpusATHbIE 3KONOrMYecKmne
nocneAcTemsA NPeAnpUHUMaEMbIX AeNCTBUA U NpeaoTBpaLlaTb Ux;



Ha/Inume Pa3BUTOro 3KOMOrMYECKOro MbILLNEHUS, 3KOOTMYECKON Ky bTypbl,
onbITa [eATeIbHOCTH 3K0/0rMYeCKoiA HanpaBIeHHOCTH, yMeHUs
PYKOBO/ACTBOBATbCA VMW B MO3HaBaTe/IbHON, KOMMYHWUKATUBHOW W COLMaIbHOW
MPaKTMKE, FOTOBHOCTM K Y4aCTUHO B NMPaKTUYECKON AeATelbHOCTY 3KONOMMYECKON
HanpaBeHHOCTY;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

CPOPMMPOBAHHOCTb  MMPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO PasBUTUA HayKM M OOLLECTBEHHOIN NPaKTUKK, OCHOBAHHOrO Ha Auanore
Ky/NbTyp, CNOCOBCTBYHOLLEr0 0CO3HAHNIO CBOEr0 MecTa B MOMIUKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM N 4YMTaTENIbCKON Ky/bTYpbl Kak CpefcTBa
B3aMMOZENCTBUSA MeXAY NHOAbMU U NO3HAHUA MUPa;

MOHMMaHVe cneumpukn OMONOrMM Kak HaykKu, OCO3HaHMsi eé ponu B
(hopMMPOBaHUM PaLMOHATILHOIO HAy4YHOr0 MbILLEHNS, CO34aHUM LeNOCTHOro
npeacTaBneHnsi 06 OKPYXXatoWwem MUpe Kak O eAMHCTBE MPUpoAbl, YenoBeKa U
o6LecTBa, B MO3HAHUM MPUPOAHBLIX 3aKOHOMEPHOCTEN W peLleHnun npobnem
COXpaHeHna NPUPOLHOIo paBHOBECUS;

yOeXXAEHHOCTb B 3HAUMMOCTM 6GMONOTMN AN COBPEMEHHON LMBUNN3ALIMN:
06ecreyeHnss HOBOrO YPOBHS Pa3BUTMS MeAMLMHbI, CO3[4aHune MepcrneKTUBHbIX
OMOTEXHONOrMIA, CNOCOBGHbLIX  pewatb  PecypcHble  MNpo6neMbl  Pa3BUTUS
YesI0BEYECTBa, MOMCKa NyTel BbIXo4a M3 r106asbHbIX 3KOM0rMYecKUX npobnem m
obecrieueHnss  nepexoga K  YCTOWYMBOMY  PasBUTUIO,  pauMOHa/IbHOMY
NCNONb30BaHUIO MPUPOAHBLIX PECYPCOB M (JOPMMPOBAHMIO HOBbIX CTaHAapTOB
XN3HU;

3aMHTEPECOBAHHOCTb B MOMYYEHUN OUOMOTMYECKUX 3HAHWI B LENsx
MOBbILWEHNA OOLE Ky/nbTypbl, €CTeCTBEHHO-HAy4YHOW rpPamMOTHOCTM, Kak
COCTaBHOM 4acTW (PYHKUMOHa/IbHON rpaMOTHOCTM 06Yy4atoLmxcs, hopMmpyemon
Npy M3yyeHnm éuonoruu,

MOHMMaHMe CYLLHOCTM METOAOB MO3HAHWSA, UCMO/b3YEMbIX B €CTECTBEHHBIX
Haykax, CMoCOOHOCTM WCMNOMb30BaTb MOMlyYaemble 3HaHUS [N aHaim3a U
0OBACHEHUS SBNEHMIA OKPY)KatoLWero mvpa v nNpoucxXofawmx B HEM U3MEHEHWIA,
YMeHWe [enaTb O60CHOBAHHbIE 3aK/IlOYEHMS Ha OCHOBE HayuHbIX (haKToB M
VMEHOLLIMXCA AaHHbIX C LIE/bIO NOMYyYEHUS AOCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTb CaMOCTOATE/IbHO WUCMO/b30BaTb OMONOrMYecKue 3HaHWA AN
peLLeHns Npo6eM B peasibHbIX XXM3HEHHbIX CUTYyaUmsX;

0CO3HaHWe LEHHOCTN Hay4yHOW [AesaTeNlbHOCTW, FOTOBHOCTb OCYLLECTB/SATb
MPOEKTHYIO 1 UCCNEL0BaTENbCKYHO AEATENbHOCTb MHAMBMAYANbHO U B TPYNMe;

FOTOBHOCTb M CMOCOOGHOCTb K HEMPEpPbIBHOMY  006pa3oBaHWO U
camoo6pa30BaHNIO, K aKTMBHOMY MOMYYEHUHD HOBbIX 3HaHWI MO 6uonorunM B
COOTBETCTBMM C XXM3HEHHBIMU NOTPEOHOCTAMM.



METAIIPEAMETHBIE PE3YJIBTATDI

MeTanpeAMeTHble pe3ynbTaTbl OCBOEHWSI y4ebHOro npeamerta «buonorus»
BK/IOYAKOT: 3HauMMble A1 (DOPMMPOBAHMS MUPOBO33PEHUS  OOYYaOLLMXCA
MEXANCUMNNHAPHbIE (MeXNpeaMeTHble) 06LLeHayUHble MOHSTUS, OTpaXatoLime
LIeIOCTHOCTb  Hay4HOW KapTUHbI Mupa W cneuuduky MeTOA0B MO3HAHUS,
CMOMb3YEMbIX B €CTECTBEHHbIX HayKax (BELLeCTBO, 3HEPrusi, ABneHne, NpoLecc,
CUCTEMA, HayYHbIiA (hakT, NPUHLMM, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefoBaHve,  HabMOAeHWe,  U3MEPEHMEe,  SKCMEPUMEHT U ApYyrue);
YHUBEpca/bHble YueOHble [aelicTBUsS  (MO3HaBaTeNbHbIE, KOMMYHUKATUBHbIE,

PErynsiTuBHbIe), obecneyuBaroLLme (hopMmpoBaHue (hYHKLMOHa/IbHOM
rpaMoOTHOCTM M COUMaIbHOM  KOMMETEHUMM  00y4atowmxcsi; Cnocob6HOCTb
0byyaroLmxcs 1CMosb30BaTh OCBOEHHbIe MEeXANCLUMUMINHAPHbIE,

MVPOBO33PEHYECKME  3HAHWA W YHUBEPCa/lbHble  Y4yebHble AeWCTBUA B
Mo3HaBaTe/lbHOM 1 COLManbHON NPaKTUKeE.

B pesynbtate uM3yyeHUs OMONOTMM Ha YPOBHe CpefdHEro 06Lero
obpasoBaHMs Yy obyvarowlerocs OyayT  cpopmMMpOBaHbl  MO3HABATE/IbHbIE
YHMBEPCa/bHbIE YUYeOHble AeCTBUS, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE YYeOHbIE
AENCTBUSA, PErynsaTMBHblE YHUBEPCaNbHblE Y4YebHble [AEWCTBUS, COBMECTHas
AeATeNbHOCTb.

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI MpOrpaMMbl CpeAHero o6LLero
06pa3oBaHmMs JO/MKHbI OTPaXKaTh:

OB.]'IaIleHI/le YHUBEPCAJIBHBIMH y‘leﬁHBIMI/I Mo3HaBaTCJIbHBIMU
JAEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHE AeiiCTBUS:

CamMOCTOATE/IbHO  JopMynMpoBaTb WM akTyam3MpoBaTb  Npo6nemy,
paccmaTpuBaTtb e€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUWM 3HAHWI MPUEMbI IOTUYECKOrO MbILLUNEHNS
(aHanmn3a, cCMHTe3a, CpaBHEHWA, KnaccugmKaumm, 0606LLEHMS), paCKpbIBaTb CMbIC/
BMONIOTNYECKMUX NOHATUI (BbIAENATb UX XapaKTepHble MPU3HaKKW, YCTaHaB/MBaTb
CBSI3M C APYTrMM NOHATUAMN);

onpeaensaTb LenuM AeATeNbHOCTW, 3ajaBas napameTpbl U KpUTEpUnA KX
AOCTVKEHWS, COOTHOCUTb Pe3y/nbTaTbl AeATENIbHOCTY C MOCTaBEHHLIMW LENSMU;

MCMoMb30BaTb 6GUONOrNYECKME MOHATUSA A1 0ObACHEHUA (PAKTOB N ABNEHUI
XKNBOW NpMpoabl;

CTPOMTb NOTMYECKMe paccyXieHns (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanorum), BbIsSIBNATb 3aKOHOMEPHOCTU W MPOTUBOPEYNS B pacCMaTpUBaEMbIX
ABNEHMSX, POPMY/IMPOBATL BbIBObI U 3aK/THOUEHUS;

MPUMEHATb  CXEMHO-MOfeNlbHble  cpeAcTtBa  And  MNpeAcTaB/eHuUs
CYLLIECTBEHHbIX CBSI3ei M OTHOLLEHUIA B M3yYaeMbIX GUONOrMYECKMX 00BLEKTAX, a



TakKXXe  MPOTMBOPEYMIA  pasHOro  pofa, BbISBMNEHHbIX B Pa3/IMYHbIX
NH(MOPMAaLMOHHbIX MCTOYHUKAX;

paspabartbiBaTb MJaH pelleHns npobsemMbl C YYETOM aHaIn3a UMEHOLLUXCSH
MaTepuasibHbIX N HeMaTepPUasIbHbIX PECYPCOB;

BHOCWUTb KOPPEKTUBLI B 1eATE/IbHOCTb, OLIEHMBATb COOTBETCTBME Pe3y/bTaToB
LleNsM, OLeHMBAaTbL PUCKM NOCNEACTBUI LeATeNIbHOCTH;

KOOpPAMHUPOBaTb W BbIMOMHATL  PaboTy B YCMOBUAX  PeaslbHOro,
BUPTYa/IbHOr0 ¥ KOMOUMHMPOBAHHOIO B3aVMOLENCTBUS;

pasBMBaTb KPeaTMBHOE MbILL/IEHNE MPU PEeLLEHNN XN3HEHHBIX NpobeMm.

2) 6a3oBbIe HCCJIeI0BATEIbLCKHE IeHCTBHS:

B/1aleTb HaBblKamy y4ebHO-MCCNe0BaTe/IbCKOM U NPOEKTHOW AeATe/IbHOCTH,
HaBblKamMy  pa3pelleHuWss  npobneM, CMOCOOHOCTbIO U TFOTOBHOCTbKO K
CaMOCTOATE/IbHOMY MOWCKY METOZO0B PeLLEHNSA NPaKTUYECKUX 3a4a4, NPUMEHEHNIO
Pa3INYHbIX METOA0B MO3HAHNS;

MCNONb30BaTb pas/InyHble BUAbl AEATENbHOCTM MO MOSYYEHUIO HOBOIMO
3HaHWA, ero WHTeprpeTauuu, nNpeobpas3oBaHUO U MPUMEHEHUIO B Y4YeOHbIX
CUTYyaLuaX, B TOM YMC/ie NMPU CO3LaHNN YUHeBOHbIX U COLMaIbHbIX MPOEKTOB;

(hopMMpPOBaTb Hay4HbIA TUM MbILWIEHNSA, BNafeTb HAYYHOW TEPMUHONOTUEN,
K/TKOYEBBIMU NMOHATUAMU Y METOLAMU;

CTaBUTb W (HOPMYNIMPOBaTb COOCTBEHHbIE 3afaynM B 06pa3oBaTe/lbHOMN
AEeATENbHOCTU U XXU3HEHHbIX CUTYaUUSsX;

BbISIBNATb MPUYNHHO-CMIEACTBEHHBbIE CBSA3WM M aKTyamM3uposaTth 3afavy,
BblABUraTb FUMOTE3y €€ pelleHus, Haxo4WTb aprymeHTbl [A/1f [LOKas3aTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3a/laBaTb NapameTpbl U KPUTEPUN PELLEHWS;

aHaM3MpoBaTb MOMYYEHHble B XOAe PeleHns 3afayvnm  pesynbTaThl,
KPUTUYECKN OLEHMBaTb UX AOCTOBEPHOCTb, NMPOrHO3MPOBAaTh U3MEHEHNE B HOBbIX
YCNOBUSX;

[aBaTb OLIEHKY HOBbIM CUTyaLusaM, OLeHMBATb MPUOBPETEHHDINA OMbIT;

OCYLLECTB/IATL Lie/leHanpas/ieHHbIN MOUCK MepeHoca CPeAcTB U Crocobos
[EeCTBNA B NPOMECCUOHANBHYIO Cpesy;

YMeTb MEPEHOCUTb 3HaHWA B MO3HABATE/IbHYI0 W MPaKTUYeCKyto 0651acTu
XW3HEAeATeIbHOCTY;

YMeTb UHTErprupoBaTh 3HAHWA 13 pasHbIX NPeAMETHbIX 06/1acTel;

BblABMraTb HOBblE WMAen, Npednaratb OPUrMHasbHbIE MOAXOAbl U PeLLeHns,
CTaBMTb NPOGNEMbI M 3afauu, JOMyCKatoLme aibTepHATUBHbIE PeLLeHuS.

3) padora ¢ nngopmanueii:

OPWEHTUPOBATLCA B Pa3/IMUHbLIX UCTOUYHMKAX MH(opMaL MK (TEKCTe y4ebHOro
nocobus, Hay4yHO-NonynspHoO nmTepatype, OUOMOTMYECKMX C/IOBapsX U
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3axX AaHHbIX, B WHTepHeTe), aHaM3npoBaTb



NH(OPMALMIO Pa3INYHbIX BUAOB 1 POPM NpeacTaBieHns, KPUTUYECKM OLEHNBATb
eé OCTOBEPHOCTb U HEMPOTMBOPEUNBOCTb;

(hopMynuMpoBaTb 3anpocbl 1 NPUMEHATL Pas/IyHble METOAbI MPU MOUCKe U
0T60ope 6MONOrnyYeckon MHhopmaumm, He06X0AMMON ANA BbINOHEHNS YUYEOHbIX
3ajau;

npuobpeTaTb OMbIT WCMO/Mb30BaHMSA WMHHOPMALNOHHO-KOMMYHUKATUBHbIX
TEXHO/IOMMiA, COBEPLUEHCTBOBATb Ky/bTypYy aKTUBHOIO MCMO/Mb30BaHWS Pas/inyHbIX
MONCKOBBIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPaTb  ONTUM&IbHYHO  (DOPMY  MpefCcTaB/ieHUs
BMONOrNYecKon MHGopmauum (Cxembl, rpagunkn, avarpaMMmbl, TabnunLbl, PUCYHKN
n fpyroe);

MCNONb30BaTb HAyYHbIA SA3bIK B KayeCTBe CpeAcTtea npu pabote C
OMO/IOTNYECKON  MHOPMaLMein: NPUMEHATb  XUMUYECKME, (IU3MYECKne U
mMaTteMaTUyeckme 3Hakm M CUMBOSIbI, (hOpMYysibl, abbpeBmaTypy, HOMEHKIaTypy,
MCronib3oBaTb M MNpeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME — CPeACTBa
HarnsagHoCTH;

BNafeTb  HaBblKaMy  pacrno3HaBaHWA W 3aWMTbl  UHQoOpMaumm,
NH(OPMaLMOHHOM 6e30MacHOCTN IMYHOCTH,

OB.]IaI[eHI/Ie YHUBEPCAJIBHBIMH KOMMYHUKATHUBHBIMHA HeﬁCTBHﬂMI/l:

1) o01mennme:

OCYLLECTB/IATb KOMMYHMKaLMK BO BCEX Cpepax XXM3HU, aKTUBHO Y4acTBOBaTb
B Ananore Wy AMCKYCCUM MO CYLLECTBY 06CYXXAaemon TeMbl (YMeHVe 3afaBaTb
BOMNPOCHI, BbICKa3blBaTb CYX/AEHWS OTHOCUTENIbHO BbIMOMHEHWS MNpeAnaraeMo
3afja4un, yunTbIBaTb MHTEPECHI 1 COrMacoBaHHOCTb MO3ULMIA APYTUX YYaCTHUKOB
Ananora unmn SUCKyccun);

pacno3Haeatb HeBepbasibHble CpPeAcTBa  O00LWEeHWA, MOHMMATb 3HAYeHue
COLMaNIbHbIX 3HAKOB, MPeANOCbIIOK BO3HWKHOBEHUS KOHMIMKTHBLIX CUTyauuia,
YMeTb CMAryaTb KOH(IMKTbI 1 BECTU MEPEroBopbl;

BNafeTb Pas/iMyHbIMK crocobammn O6LLEHNS U B3aUMOAENCTBUSA, NMOHMMATb
HaMepeHNs ApYrux Nogen, NposBaaTh YBOKUTENIbHOE OTHOLLEHME K COB6eceiHUKY
N B KOPPEKTHOM hopme (DOpMYMPOBaTh CBON BO3PAXKEHWS;

PasBEPHYTO W NIOTMYHO M3naraTb CBOK) TOYKY 3PEHMSI C UCMO/b30BaHMEM
A3bIKOBbIX CPeCTB.

2) COBMECTHAS JAesSITeJILHOCTD:

MOHMMaTb U MCMNOMb30BaTb MPENMYLLECTBA KOMaHAHOM U WHAMBUAYAIbHOM
paboTbl NPV peLLeHn 61UoNornyeckon nNpodaemMsl, 060CHOBbLIBATL HEOOXOAMMOCTb
MPUMEHEHUNS rPYNNOBbIX (JOPM B3aUMOAENCTBUSA NPUW PeLleHnn y4ebHoM 3aayun;

BbIOMpaTb TeMaTWKy W MeTOAbl COBMECTHbIX AEWCTBUIA C YYETOM OOLLMX
MNHTEPECOB 1 BO3MOXKHOCTEN KaXKA0ro YsieHa KONeKTuBa,;



NpUHMMaTb  Len  COBMECTHON  [esATeNbHOCTWM,  OpraHu3oBbIBaTb U
KOOPANHMPOBaTb [AEWCTBUA MO €& AOCTUDKEHWIO: COCTaBMATb MMaH [AeNCTBUMN,
pacnpegensite pPoaii C YYETOM MHEHWUA Y4YaCTHWMKOB, 00CYXAaTb pe3y/bTaTbl
COBMECTHO paboThl;

OLeHMBaTb KayecTBO CBOEro BK/afa W KaXKAOro y4yacTHMKA KOMaHabl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npefnaraTb HOBble MPOEKTbI, OUEHMBAaTb WMAEN C MO3ULUN  HOBU3HBbI,
OPUTMHANILHOCTK, NPAKTUYECKOW 3HAYNUMOCTU;

OCYLLECTB/IATL MO3UTMBHOE CTPaTernMyeckoe MOBeJeHNe B  Pas3/INYHbIX
CUTYyauusax, NPosABATL TBOPYECTBO 1 BOOOPaXKeHWe, ObITb NHALMATUBHBIM.,

OBJ'la)IeHI/Ie YHUBEPCAJIBHBIMU PETYJIATHUBHBIMHA HeﬁCTBHﬂMH:

1) camoopranuzanus:

MCMO/b30BaTb OMONOTMYECKME 3HAHWA [NS BbIABIEHUA NpobneM M UX
PELLEHNS B XXU3HEHHBIX N YYEOHbIX CUTYaLUsX;

BblOMpaTb Ha OCHOBE OMONOrMYECKMX 3HaHWA LeNeBble M CMbIC/IOBblE
YCTaHOBKM B CBOWX AENCTBUAX W MOCTYMKax MO OTHOLUEHMIO K XXMBOW NPUPO/E,
CBOEMY 3/[10pOBbIO U 3[J0POBbI0 OKPYXKatOLLMX;

CaMOCTOATE/IbHO OCYLLECTB/IATL MO3HaBaTElbHYH [esATe/IbHOCTb, BbISABMATH
nNpo6nemMbl, CTaBUTb 1 (DOPMYNMPOBaTh COOCTBEHHbIE 3aayun B 06pa30oBaTe/lbHOM
[EATENIbHOCTU U XKU3HEHHbIX CUTyaUusX;

CaMOCTOSATE/IbHO  COCTaBMATb MMaH  pelleHns npo6nieMbl € YYETOM
NMEIOLLNXCS PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN 1 NPeAnoYTEHNI;

[iaBaTb OLIEHKY HOBbIM CUTYaLUaM;

pacLUMpsATL paMK/ y4eBHOro npegmMeTa Ha OCHOBE NINYHBIX NPeLNOUTEHNIA;

[enatb OCO3HaHHbI BbIOOP, aprymMeHTUpPOBaThL ero, 6paTb OTBETCTBEHHOCTb
3a peLLUeHue;

OLeHMBATb MPUOOPETEHHbIN OMbIT;

cnocobcTBoBaTb (HOPMMPOBAHUIO M MPOSBAEHUIO LUMPOKOW 3pyanMunn B
pasHbIX 006/1acTAX 3HaHWA, MOCTOAHHO MOBbILWATL CBO 00pa30BaTe/IbHbIA 1
KYNbTYPHbIA YPOBEHb.

2) CaMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTyaLWsM, BHOCUTb KOPPEKTUBLI B AeATENbHOCTb,
OLeHMBaTb COOTBETCTBME PE3Yy/IbTAaTOB LiENAM;

BNafieTb  HaBblKaMX  MO3HaBaTe/lbHOM  pedieKCMM  KakK  OCO3HaHWS
COBepLIaeMbIX AEWACTBUA W MbICAUTENbHBIX MPOLECCOB, WX pPe3ynbTaTtoB U
OCHOBaHWI, MCMNOMb30BaTb MPUEMbI pediieKCun ANs OLEHKW CUTyauun, Bblbopa
BEPHOI0 pPeLLeHus:;

YMeTb OLeHMBaTb PUCKM W CBOEBPEMEHHO MPUHUMATL PEeLLeHUs Mo KX
CHVDKEHWIO;



NPMHUMAaTb MOTMBbI W aprymMeHTbl [pyrMx Mpy aHanuse pesynbTaToB
NeATENbHOCTHY;

3) npuHsATHE ceOs U APYTUX:

NPUHMMAaTb Ce6s, MOHUMas CBOM HeOCTaTKN U AOCTOMHCTBA;

NPMHUMAaTb MOTMBbI W aprymeHTbl [PYrMX npu aHaiuse pesynbTaToB
NeATeNbHOCTHY;

MpW3HaBaTb CBOE NPaBO ¥ MPaBO APYrMX Ha OLIMOKY;

pa3BMBaTb CMOCOOGHOCTb MNOHMMATb MUP C MO3WLMKX APYTOro Ye/oBeKa.

INPEJMETHBIE PE3YJIBTATBI

MpeAMeTHblE pe3ynbTaTbl OCBOEHWA COAepXKaHWA Y4yeOGHOro npegmera
«bronorvs» Ha Yrny6néHHOM YPOBHE OPUEHTMPOBaHbl Ha obecneyeHue
npouabHOro  oby4veHus  obydatowmxcss  6uonorun.  OHW  BK/IKOYAOT:
cneyudguyeckne ans 6MoNornM Hay4yHble 3HaHWUs, YMEHNS U Cocobbl AeCTBUIA MO
OCBOEHWIO, UHTEpnpeTaumMm 1 npeobpasoBaHNO 3HaHWI, BUAbI AeSATeNbHOCTU MO
MOJTYYEHUIO HOBbIX 3HAHWUI U NX MPUMEHEHMIO B Pa3/IMYHbIX YUYeOHbIX, a TaKkke B
peasibHbIX XXWM3HEHHbIX cuTyaumax. MNpeameTHble pesynbTatbl NPeAcTaB/eHbl MO
rofam nsyyeHus.

[MpeaMeTHble pe3ynbTaTbl OCBOEHUA y4yebHOro npeameta «buonorus» B 10
Kaacce [OMKHbI OTPaXKaTb:

ChOPMUPOBAHHOCTb 3HAHWA O MeCcTe M pPoAn 6GUONOrMM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUN eCTECTBEHHO-HAY4YHOW KapTWHblI MUpa, B
MO3HAHUW  3aKOHOB  MPUPOAbl W pewleHUM npobnemM  pauyoHa/IbHOro
MPYPOAONO/Nb30BaHNSA, O BKIa4e POCCUNCKUX U 3apyOeXHbIX YUYEHbIX B pa3BuTue
éronoruu;

BNageHne CUCTEMOM  OMONOrMYECKMX  3HAHWIA, KOTopast  BK/IOYaeT:
OCHOBOMoOsararowme 6MONOrNYecKne TEPMUHbI W MOHATUA (KWU3Hb, KNeTKa,
opraHusmM, MmeTabonnsM, romeocras, CaMOoperynsuus, CamoBOCMPOM3BeLEHME,
HacneLCTBEHHOCTb, M3MEHUYMBOCTb, POCT W pPasBUTUE), BUONOrMYecKue Teopuu
(kneTouHas Teopusa T. LLiBaHHa, M. LLIneingeHa, P. BupxoBa, XpOMOCOMHasi Teopus
HacnegctBeHHocTn T. MopraHa), yyeHms (H. . BaBunoBa — 0 LeHTpax
MHOroobpasns 1 MNPOUCXOXAEHWUA  KYNbTYPHbIX  PacTEHWI),  3aKOHbI
(eanHoO06pa3ns NMOTOMKOB MepPBOr0 MOKO/EHWS, PacLLensieHnsi, YACTOTbl ramer,
He3aBMCMMOro HacnefosaHua [. MeHgend, romONOrMyeckux psagos B
HacneACTBEHHOM N3MEHUNBOCTU H. . Basunosa), NPUHLUUMBI
(KOoMnnemeHTapHOCTW);

BfafjeHne OCHOBHbIMW MeTOJaMW Hay4yHOro Mo3HaHWsA, WUCMOMb3YEMbIX B
OMONIOTUYECKMX WUCCNEef0BaHNAX XXMBbIX OOBEKTOB (OMucaHWe, W3MepeHue,
HabnoeHne, IKCNEePUMEHT);



YMeHUe BblfeNIATb CYLLEeCTBEHHbIE NMPU3HAKWN: BUPYCOB, K/IETOK NPOKapnoT K
3yKapuoT, OJHOKNETOYHbIX W MHOrOK/IETOYHbIX OpraHuM3MoB, B TOM 4uClie
GakTepuiA, rpnboB, PaCTEHNA, XXUBOTHbIX N Ye/I0BEKA, CTPOEHUS OPraHOB M CUCTEM
OpraHoB PacTEHW, >KMBOTHbIX, YE/I0BEKA, MPOLECCOB >KMU3HEAEATENbHOCTH,
MPOTeKatoWmMX B OpraHM3Max PacTeHWI, XXMBOTHbLIX M Ye/loBeKa, 610NormMyeckmx
npoueccoB: obMeHa BellecTB (MeTabonM3m), NPeBpaLLEeHNs 3Heprumn, BpPoXKeHNs,
aBTOTPO(HOr0 M reTepOTPOGHOr0 TUMNOB MUTaHWA, (DOTOCUHTE3A N XEMOCHHTE3A,
MWUTO3a, Mel03a, rameToreHesa, aMbpuoreHesa, NOCTIMOPMOHaILHOIO PasBUTUS,
Pa3MHOXEHWUSA,  UHAMBUAYaA/IbHOrO  pa3BuMTUSA  opraHmaMa  (OHTOreHesa),
B3aMMOAENCTBUSA reHOB, FreTepo3unca, MCKYCCTBEHHOI0 0T60pa;

YMeHWe yCTaHaB/MBaTb B3aUMOCBA3N MeXAy OpraHompaMu KIeTKn nU UxX
(OYHKUMAMW, CTPOEHVMEM KETOK pPasHblX TKaHen W X (YHKUMAMU, Mexay
opraHamm u CUCTEMaMW OPraHoB Y PacTeHW, >KMBOTHbLIX W YesioBeka U UX
(QOYHKUMAMA, MeXAy CUCTeMaMM OpraHoB U MX (PYHKUMAMKU, MeXay 3Tanamu
06MeHa BeLLEeCTB, aTanamm KIeTOUYHOMO LKA U XU3HEHHBIX LMKI0B OPraH13mos,
aTanamMy 3MOPMOHa/IbHOIO Pa3BUTKA, FEHOTUMOM WM (DEHOTUMOM, (PEHOTMNOM U
(hakTopamu cpefbl 06UTaHNS;

YMeHWE BbIIBNATb OT/INMYMTE/NbHbIE MPU3HAKN XKUBLIX CUCTEM, B TOM 4umC/e
PACTEHWIA, XXMBOTHbIX W Ye/I0BEKa;

YMEHMe UCMOo/b30BaTb COOTBETCTBYHOLLME apryMeHTbl, OMONOrNYeCKyHo
TEPMUHONOIMIO U CUMBOJIMKY AN [loKasaTe/lbCTBa POACTBA OPraHM3MOB pasHbIX
cUCTeEMaTUYECKMX TPYMM;

yMeHVe peLlaTtb 61MON0rnyeckme 3afadn, BolBAATb MPUYMHHO-CIEACTBEHHbIE
CBSI3W MeXAy nccrefyembiMy 610/10TMYECKMM NPOoLLecCamMn U ABNEHUAMU, AenaTtb
BbIBOZbl W MPOrHO3bl HA OCHOBAHWUW MOYYeHHbIX Pe3y/bTaTos;

YMeHMe BbINOMNHATL nabopaTtopHble U MpaKTUyeckne paboTtbl, cobnrogatb
npaBuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PY10BaAHUEM;

YMeHVe BblABUraTb TUMOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTA/IbHBIMM
cpeacTeamu, (opmynuvpys Lenb WCCNefoBaHWs, aHa/M3MpoBaThb MOyYeHHble
pe3ynbTathl U fenaTb BbIBOABI,

YMEHMEe y4acTBOBaTb B Yy4eOHO-MCCNeaoBaTeIbCKo paboTe no 6Guonorum,
3KOMIOTUN N MeanUMHE, NPOBOANMOIN Ha 6ase LUKO/MbHBLIX Hay4HbIX OOLLECTB, U
Ny6ANYHO  MpPeACTaBNATb  NONYYeHHble  pe3ynibTaTbl  Ha  YYEHUYECKUX
KOH(epeHUMsX;

YMEHMe OLEHMBaTb 3TUYECKME acneKTbl COBPEMEHHbIX WCCNefoBaHWA B
obnactm  6uonorMm M MeauMuMHbl  (KNOHMPOBaHWE,  WUCKYCCTBEHHOE
ONN0A0TBOPEHNE, HanpaB/ieHHOE W3MEHEHVEe FeHoMa W Co3faHue TPaHCreHHbIX
OpraHu3moB);



YMeHMEe OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyAyLlerd NPOgecCUoHabHOM
[eAaTeNbHOCTN B 061acTv 6MoMorMmn, MeguumHbl, GUOTEXHONOMNN, BETEPUHAPUMN,
Ce/IbCKOr0 XO03AMCTBA, NULLEBOW MPOMbILLIEHHOCTU, Yrny6naTb no3HaBaTe/bHbIN
WHTEpeC, HanpaB/eHHbIn Ha OCO3HAHHbI BbIOOP COOTBETCTBYHOLLE MPoeccun 1
MPOAO/MKEHNE  OMOMOrMYEeCKOro 06pa3oBaHWMA B OpraHu3aumsax CpefHero
NpodeccroHanbHOro 1 BbICLLEro 06pa3oBaHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonoruna» B 11
Kaacce [OMKHbI OTPaXaTb:

C(hOPMUPOBAHHOCTb 3HAHWA O MeCcTe W pPoAn 6UoNorMM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHMN COBPEMEHHON €eCTeCTBEHHO-HAY4YHOM
KapTUHbI MMpa, B MO3HAHUW 3aKOHOB MPUPOLbI W PELUEHUU 3KOJIOTUYECKMX
NpobsieM 4YenoBeyecTBa, a TaKKe B pELUEHMM BOMPOCOB PaLMOHaILHOIO
MPUPOLOMNOb30BaHUSA, Y B POPMUPOBAHMM LLEHHOCTHOIrO OTHOLUEHMS K MPUPOSE,
0O6LLECTBY, YeNoBeKY, O BK/afe POCCUIACKMX N 3apyOeXXHbIX YUYEHbIX-O1M0M0roB B
passuTue 6uonoruu;

YMeHWe BfafleTb CUCTEMON OMONOrMYECKUX 3HaHWIA, KOTopas BK/IOYaeT
onpefeneHnss M MOHUMaHWE CYLLHOCTM OCHOBOMONararwmx 61Monornyeckmx
TEPMUHOB W MOHATUW (BWf, 3KOCUCTeMa, Guocdepa), Guonornyeckne Teopuu
(sBosntoymoHHas Teopus Y. JapBuHa, CUHTETUYECKAs TEOPUS 3BOMOLNN), YUEHWS
(A. H. CeBepuoBa — 0 NyTax 1 HanpasneHWax asonouun, B.. BepHaackoro — o
6uocepe), 3aKoHbI (reHeTnyeckoro pasHoBecus K. Xapau v B. BaliH6epra,
3apogpiwesoro cxoactsa K. M. bBapa), npasuna (MuHumyma HO. Jlnbuxa,
3KONOrMYECKONn nupammabl 3Heprum), runotesbl (runotesa «mupa PHK» Y.
(nn6epta);

yMeHVe  BNafeTb  OCHOBHbIMW  METOAaMWM  HAY4yHOro  MO3HaHus,
NCMO/b3yeMbIMU B BMOTOTUYECKMX UCCNEL0BAHMAX XUBbIX 0OEKTOB 1 3KOCUCTEM
(onucaHune, n3MepeHne, HabNHOAEHWE, 3KCMEPUMEHT), CMocob6amMu BbISBIEHNA W
OLLeHKM aHTPOMOreHHbIX M3MEHEHWIA B NPUPOAE;

YMeHVe BblJeNAaTb CYLECTBEHHble MPU3HaKW: BUAOB, OMOreoLEeHO30B,
3KOCUCTEM W Buocdepbl, CTabUNN3MPYIOLWLErO, ABMXKYLLEro M pa3pbiBatoLLero
eCTeCTBEHHOI0 oT6opa, a/110NaTPUYECKoro 7 CUMMATPUYECKOro
BN006pa30BaHNA, BAUAHUS ABMXKYLLMX CUJT 3BOMOLUMM HA TEHOMOH/ NONynaumm,
MPUCNOCO6/IEHHOCTU OPraHNM3MOB K cpefe 06UTaHus, YepefoBaHns HarnpaBieHWi
3BONHOLMN, KPYTrOBOPOTA BELLLECTB U MOTOKA 3HEPT MM B IKOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aUMOCBA3N MeXAy MpoueccaMmy 3BONHOLUN,
ABWXXYLLMMUW CUNaMW aHTPOMoreHe3a, KOMMOHEHTaMU Pas/inyHbIX 3KOCUCTEM U
MPUCNOCO6IEHNAMIN K HAM OPraH13MoB;

YMeHVEe  BbISBIATb  OT/IMUUTENbHbIE  MPU3HAKM  XXMBbLIX  CUCTEM,
MPUCNOCOG/IEHHOCTL BUAOB K cpefe 06MTaHWUsi, abUOTUYECKMX N BUOTUYECKMX



KOMMOHEHTOB ~ 3KOCWCTEM, B3aMMOCBSA3eil  OpraHM3sMoB B COOGLLECTBaX,
aHTPOMOreHHbIX N3MEHEHWNIA B 3KOCUCTEMAX CBOE MECTHOCTH;

YMeHVEe WCMOo/b30BaTb COOTBETCTBYHOLLME apryMeHTbl, OMOMOrMYecKyro
TEPMUHONOIMIO U CUMBOJIMKY A/19 [oKa3aTe/lbCTBa POACTBA OPraHM3MOB pasHbIX
CUCTEMATUYECKUX TPy, B3aMMOCBA3M OPraHn3mMoB 1 cpefbl 061TaHNs, eanHCTBA
Ye/IoBEYECKMX pac, Heob6XOAMMOCTWU COXpaHeHUsi MHOroobpasus BWLOB U
3KOCUCTEM KaK YC/0BMS COCYLLECTBOBAHNA MPUPOLbI U YeN0BEYeCTBa;

yMeHMe peLlaTtb 61MON0rnyeckme 3afayn, BolBNSATb MPUYMHHO-CEACTBEHHbIE
CBSA3M MeXy nccrefyembiMy 610/I0TMYECKMM NPoLLeccammn 1 ABNeHUAMU, AenaTtb
BbIBOAbI 1 NPOrHO3bl HA OCHOBaHMW MOJTYYEHHbIX Pe3y/bTaToB;

YMEHMe BbINOMNHATL nabopaTtopHble U MpakTUyeckne paboTtbl, cobnrogatb
npasuna npu pabote ¢ yyebHbIM 1 NabopaTopHbIM 060PYL0BaAHUNEM;

YMeHVe BblABWraTb TUMOTe3bl, MNPOBEPATb WX 3IKCMEPUMEHTA/IbHBIMM
cpeacTeamu, (hopmynmpys Lenb WCCNefoBaHWsA, aHaM3MpoBaTh MOMYyYeHHble
pe3ynbTathl U fenaTb BbIBOABI,

YMeHMe y4acTBOBaTb B Yy4eBGHO-McCCneaoBaTe/lb,CKon pabote no 6Guonorum,
3KOMIOTUN N MeanUMHe, NPOBOANMOIN Ha 6a3e LUKO/MbHBLIX Hay4HbIX OOLLECTB, U
Ny6ANYHO  MpPeACTaBNATb  MNONYYeHHble  pe3ynibTaTbl  Ha  YYEHMYECKUX
KOH(epeHUMsX;

YMEeHMe OLEeHMBAaTb IMNOTE3bl Y TEOPUW O NPOUCXOXAEHMUMN XM3HU, YenoBeKa
N YeNnoBeYecKUX pac, O MpUYMHax, MocneAcTBMSAX M Crnocobax npefoTBpalLLeHus
rno6anbHbIX M3MEHEHNIA B BroChepe;

YMEHME OCYLLECTBNATb OCO3HAHHbIN BbIGOP OyayLlel NPogecCUOoHabHOM
[eATeNbHOCTI B 06/1aCTV BMONOrNK, 3KOTOTUK, MPUPOLOMOSIb30BAHUSA, MEAULIMHDI,
OMOTEXHONOIMMW, MNCUXONOTUKN, BETEPUHAPUKN, CENbCKOro XO03MCTBa, MULLEBON
MPOMbILLUNEHHOCTW, YrNyoNAaTb MO3HaBaTe/lbHbIN WHTEPEC, HamnpaB/IEHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLIEW  Mpodeccum U NPOAO/HKEHNE
6uoniormyeckoro obpasoBaHust B oOpraHmn3aumax cpefgHero npogeccMoHaibHOro u
BbICLLEr0 06pa3oBaHus.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeEM (undposbie)
Ne n/m Kontposbubie  IIpakTHueckue
NPOrpaMMBbI Bcero o0pa3oBaTebHbIC
padoThI padoThI pecypes
1 buonorus Kak Hayka 1
2 JKuvBble CUCTEMbBI N NX U3YYEHUE 2
3 Buronorusa kneTku 0.5
4 XVMunyeckas opraHu3aumsa KneTku 10
5 CTpoeHue 1 PYHKLUN KNETKK 8
6 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KneTKe
7 HaC}'Iep,CTBEHI:IaFl VHopmaums n 9 05
peann3auus eé B KneTke
8 YKM3HEHHBIA LKA KNETKK 6 1
9 CTpoeHve 1 PyHKLUN OpraHn3mMoB 17 1.5
10 Pa3mMHO)KeHWe 1 pa3BUTNe OpraH1N3MoB 8 15
1 "eHeTMKa — HayKa 0 Hac/neACTBEHHOCTU U ) 05
M3MEHYMBOCTN OPraHN3mMoB
12 3aKOHOMepPHOCTM HacneACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU N3MEHYMBOCTU 6 1
14 ["eHeTuKa yenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BUOoTEXHO/I0MTNA 1 CUHTETUYECKAA GU1OOrnS 4
17 Pe3epBHOE Bpems 1



OBULEE KOJIMYECTBO YACOB MO NMPOIrPAMME

102

13




11 KVIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kounrtpoabnsie IlpakTHueckue
NPOorpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 3apoXKeHne 1 pa3BUTME 3BOJHOLMOHHBIX 4
npeacTaBneHniA B 6nonorum
MuKpo3BonoUma 1 eé pe3ynbTaTbl 14 2
Makpo3Bonouma 1 eé pesynbTaTbl 6
4 [MponcxoXaeHne 1 pasBUTUE XKMU3HN Ha 15 15
3emne
5 [MpouncxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
JKOM0rns — Hayka 0 B3aMMOOTHOLLEHUSAX
6 OpraHvM3mMoB 1 HafopraHN3MEHHbIX CUCTEM 3 0.5
C OKPY>KatoLLeR cpeaoin
7 OpraHusmsbl 1 cpefia 06uTaHus 15
8 3Konorus BUA0B 1 NoNynsauuni 0.5
3Konorus coobLLECTB. IKONOrMYECKme
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rnobanbHas sKocucTeMa 6
11 UefioBek 1 OKpyXXaroLLias cpesa 6
12 Pe3epBHOEe Bpems
OBULEE KOJTMYECTBO YACOB MO NMPOIrPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE

Ne Hara undgposbie

Tema ypoka Kontpoabubsie IIpakTnyeckme
n/n Bceero u3ydeHusi o0pa3oBaTeJIbHbIEC

padoThI padoThI pecypeni

bronorusa Kak KoMrniaekcHaa Hayka 1 Kak
4aCTb COBPEMEHHOIO 06U.I,€CTBa

YKuBble CUCTEMBI U UX CBONCTBA
YpOBHeBasA opraHM3aLns XX1BbIX CUCTEM

icTopuna OTKPbLITUA U N3YUYEHUSA KNETKN.
KneTouHasa Teopus

MeToabl MONEKYNAPHOM U KNETOUHOM
6ronorun. MpakTnyeckas paboTta
«M3yyeHre MeTOA0B KIETOUHOW 61010rnm
(xpomatorpadus, anekTpodgopes,
AnddepeHumnansHoe LeHTPUMYrpoBaHue,
MLP)»

XUMMNYECKMNIA COCTaB KNeTKK 1

MwHepasibHble BELLECTBA KNETKN, UX
6ronornyeckas ponb

OpraHuyeckue BeLLeCTBa K/IETKN — BesKu.
JNabopaTopHas pabota «O6HapyxeHue
6€e/1IKOB C NOMOLLbH0 KaYeCTBEHHbIX
peakLnin»

CBoMICTBa, Knaccugukaumsa n yHKLUMN
6enkos



OpraHunyeckue BeLLEeCTBa KNeTKN —

10
yrneBojpl
1 OpraHuyeckue BeLLeCTBa KETKN —
nmnngapl
HyknenHosble Kucnotbl. AHK n PHK.
12 abopaTopHas paboTa «kKccnefoBaHue 05
HYKNEeNHOBbLIX KMCNOT, BblAENEHHbIX 13
K/IETOK pas/InyHbIX OpraHu3MoB»
CTpoeHue n yHKumMn AT®. [pyrue
13
HyKneosuaTpugochatol (HT D)
14 CekBeHuposaHve HK. MeTtoabl
reHOMWKMW, TPAHCKPUNTOMUKMK, NPOTEOMUKN
15 MeTogabl CTPYKTYPHOI 6ronorum
16 Twvinbl KNeToK. [NpoKapnoTmnyeckasa KneTka
CTpOeHMe 3yKapnmoTUUECKON KNEeTKM.
17 MpakTnyeckas paboTta «/13yyeHne CBOINCTB 0.5
KNeTOYHOW MeMBpaHbI»
18 [MOBEPXHOCTHbIV annapaT KNeTKu
OfHOMeMbpaHHble OpraHonbl KNeTKK.
19 MpakTnyeckas pabota «M3yyeHve 05
[BWKEHUS LUTONNa3Mbl B PaCTUTENbHBIX
KNeTKax»
MonyaBTOHOMHbIE OpraHoubl KNeTKu:
20 MUTOXOHAPWK, NnacTuabl. JlabopaTopHas 05
paboTa «liccnefosaHue niasmonusa n
[lennasmosnn3a B PacTuUTe/IbHbIX KeTKax»
21 Hemem6paHHble opraHonfbl KNeTKu
22 CTpoeHue 1 yHKUUN Agpa




23

24

25

CpaBHUTE/IbHAs XapaKTepUCTNKA KNeTOK
ayKapuoT. JlabopaTopHas paboTa
«M3yyeHre CTPOeHMS KETOK pas/inyHbIX
OpraH13moB»

Accmnnauma n gUCCUMUNALMS — fge
CTOPOHbI MeTabonmama. Tunbl 06MeHa
BeLLecTB. JTabopaTopHasi paboTa
«M3yyeHne KaTaIMTUYeCKON aKTUBHOCTM
(hepMeHTOB (Ha NpyYMepe amunasbl UAn
KaTasnasbl)»

depMeHTaTVBHbIN XapakTep peakuui
KNeTo4yHoro metabonunsma. JlabopatopHast
paboTa «/13yyeHne hepMeHTaTMBHOIO
pacLLensieHns nepokcuaa BoOLOPoLa B
PaCTUTE/bHBIX W XKMBOTHbIX K/IETKaX»

0.5

0.5

26
27
28

29

30

31

32

Benkun-aktmBaTopbl U 6eNKN-MHIMOUTOPBI
ABTOTPOMHbIV TN 06MeHa BELLLECTB
doToCKHTES

XemocuHTes. JlabopaTopHas paboTta
«CpaBHeHMe NPoLEeccoB POTOCMHTE3A 1
XeMOCUHTEe3a»

AHaspo6HbIe OpraHn3mMbl. Bubl GpOXeHNS.

Nab6opatopHas pabota «CpaBHeHMe
MPOL,ECCOB 6POXKEHNSA U AbIXaHUA»
A3p06HbIe OpraHn3Mbl. JTanbl
3HepreTMYecKoro obmeHa

DHeprvs MeMobpaHHOro rpagueHTa
NMPOTOHOB. CuHTe3 AT®: paboTa

0.5



NPOTOHHON AT®-CuHTa3bI

33 PeakLMn MaTpMUYHOro CMHTe3a
34 TpaHCcKpUNUMs — MaTPUYHBIA cMHTe3 PHK
35 TpaHcnAumna n eé stansl
36 KogupoBaHue aMMHOKMUCOT. Posb
pnbocom B GrocnHTE3E Benka
37 OpraHu3aums reHoma y npokapumorT u
ayKapuot
38 MorneKynapHble MexaHu3Mbl 3KCNpeccun
reHOB Y 3yKapuoT
Bupycbl — BHEKNETOUYHbIE (DOPMbI XKU3HU U
39 obnuratHble napasnTol. MNpakTuyeckas 0.5
pabota «Co3faHne Moaenu Bupyca»
40 BupycHble 3a6oneBa|v-||/|ﬂ YesloBekKa,
YXMBOTHbIX, pacTeHUI
41 HaHoTexHonorum B 6uonornm n meguumHe
42 YKM3HEHHBIN LMK KNETKN
43 MaTpuyHbIin cnHTe3 OHK
Xpomocombl. JTabopaTtopHas paboTa
44 «/13yyeHne XpomMOCOM Ha roTOBbIX 0.5
MUKponpenapaTax»
45 [eneHve KNeTku — MnTo3
Tunbl KNETOK. KapnoKnHes 1 LMTOKMHES.
46 JlabopaTopHas paboTta «HabntoaeHme 05
MWTO3a B K/IETKAX KOHYMKa KOpeLLKa nyKa
(Ha roToBbIX MUKpoOMpenaparax)»
47 Perynaumsa >XM3HeHHOro UnKia KneTok



48

OpraHunsm Kak eguHoe Lesnoe
TKaHu pacTeHuiA. JlabopaTopHas paboTa

49 . o 0.5
«3yyeHmne TKaHen pacTeHnn»
TKaHW XXUBOTHbIX U YeN0oBeKa.

50 NabopatopHas paboTa «13yyeHne TKaHel 0.5
YXUBOTHbIX»
OpraHbl. CucTembl opraHoB. JlabopaTopHas

51 paboTa «/13yueHne opraHoB LBETKOBOI0 0.5
pacTeHuns»

52 Onopa Tena opraH“3moB

53 [BuXeHne opraHn3MoB

54 MnTaHWe opraHNM3MoB

55 MrTaHne NO3BOHOYHbLIX XXUBOTHbIX.
MvLleBapuTenbHaa cCMCTEMA Ye/loBeKa

56 [JbixaHne opraH1u3moB

57 [JbixaHne No3BOHOYHbIX XXMBOTHBIX U
yesioBeka

58 TpaHcnopT BeLLeCTB y OpraHu3moB

59 KpoBeHocHas cuctema no3BOHOUHbIX
YXUBOTHbIX U YeNnoBeKa

60 BblgeneHve y opraHvu3moB

61 3awuTa y opraHvm3MosB

62 VIMMyHHas cuctema 4enioBeka

63 Pa3gpaXxumMocTb 1 perynauus y
OpraH13smMoB

64 "ymMopasibHas perynaums n aH40KPUHHaSA

CUCTEMA XMBOTHbIX 1 YENT0BEKA



65
66

®dopmbl pa3sMHOXEHNA OpraH1M3MoB
MonoBoe pasmMHOXeHWe

67

68

69

Meiio3

rameToreHe3. O6pa3oBaHuMe 1 Pa3BUTLE
MoNoBbIX KNeTOK. STabopaTopHas pa6oTa
«M3yyeHne CTPOeHS NomoBbIX KNETOK Ha
FOTOBbIX MUKPOMpenapaTax»

VHanBuayansHoe pasBuTme OpraHu3mMoB —
OHTOreHes

0.5

70

71

72

73

74

3aknafka opraHoB 1 TKaHen u3
3apofblLLEeBbIX NIMCTKOB

POCT 1 pa3BUTHE XXNBOTHBIX.
NabopatopHas paboTta «BbisBneHne
NMPU3HaAKOB CXOACTBA 3apO/blLLeid
MO3BOHOYHbIX XXMBOTHbIX»

Pa3MHOXeHWE 1 pa3BUTUE PACTEHNUIA.
NaboparopHas pabota «CTpoeHWe OpraHoB
Pa3MHOXXEHUS BbICLUMX PacTEHNIA»
WcTopusa cTaHOBNEHMA W pa3BUTUSA
FeHeTUKMN Kak HayKu

OCHOBHbIe NOHATUA U CUMBOJIbl TEHETUKM.
JabopaTopHasa paboTa «[po3ogunia Kak
0OBEKT reHeTUYEeCKNX 1CCeOBaHNN»

0.5

0.5

0.5

75

3aKOHOMEPHOCTWN Hacnef0BaHUA
npu3HakoB. MoHornépuaHoe
cKpewmBaHue. MpakTnyeckas pabora
"I3yyeHmne pe3ynbTaTtoB MOHOIMOPULHOIO
CKpeLmBaHns y apo3oduns”

0.5




LLMTONornyeckmne 0CHOBbI MOHOTMOPUAHOFO

76 1
CKpeLynBaHus
77 AHanmsnpytoLlee cKkpeLLmBaHue. HenonHoe 1
LOMVHUPOBaHMe
AnrnépunaHoe cKpeLymBaHue.
78 MpakTnyeckas pabota «/3yyeHune 1 05
pe3ynbTaToB AUTMOPULHOIO CKpPeLLMBaHS
Y ApO030(hUSibI»
79 LiMTonornyeckme 0CHOBbI AUTMO6PUAHOIO 1
CKpeLynBaHus
80 CuenneHHoe HacnefoBaHWe NPU3HAKOB 1
81 XpOMOCOMHasA Teopus Hac/eACTBEHHOCTH 1
82 "eHeTuka nona 1
83 ["feHOTUN Kak LieIoCTHasA cucTeMa 1
84 reHETquCKMﬁ KOHTPO/b pa3BuTuA 1
pacTeHUN, XXMBOTHbIX U Ye/loBeKa
85 13MeHYMBOCTb NpU3HaKoB. Bubl 1
N3MEHYNBOCTU
86 MoanmKauMoHHas N3MEHUYNBOCTb 1
BapuayoHHbIA pag 1 BaprauoHHas
KpvBas. JlabopaTopHas paboTa
87 «MccnefjoBaHne 3aKOHOMEPHOCTEN 1 05
MOAN(UKALMOHHOM N3MEHUMBOCTN.
[MocTpoeHne BapuaLMoHHOro psga n
BapuaLOHHON KPUBOIA»
88 "eHOTMNMYecKass N3MEHUNBOCTb. 1
KombrHaTnBHas M3MeH4MBOCTb
89 MyTaLMOHHaA N3MEHUYNBOCTb. 1 0.5



90

91

92

93

MpakTnyeckas pabota «Mytaumm y
Apo30tunnbl (Ha rOTOBbIX
MUKponpenaparax)»

3aKOHOMepHOCTM MyTaLMOHHOr0 npoLiecca.
AnureHeTNKa N aNUreHOMMKa

"eHeTmka yenoseka. MNMpakTuyeckas pabora
«CoCTaBNeHNe 1 aHanm3 poA0C/IOBHOM»
MeTozbl MeANLMHCKOW reHeTUKN
3HayeHne MeULMHCKON FeHETUKN B

NpefoTBPALLEHNN N NEeYeHUN FEHETUYECKNX
3a00M1eBaHMIN YenoBeKa

0.5

94

95

96

OCHOBHbI€e NMOHATUS CENEKLMN.
NabopatopHas paboTa «13yyeHne copToB
Ky/IbTYPHbIX pacTeHMWIA 1 NOPOZ LOMALLHMX
YXMBOTHbIX»

MeTogbl CenekunoHHOM paboTbl.
JNabopaTopHasi paboTa «3yyeHne MeTOAOB
CeNeKLUM pacTeHN»

[OCTIKEHNA CeneKLmMmn pacTeHni 1

XXMBOTHbIX. [paKTnyeckasn paborta
«[pUBMBKa pacTeHWiA»

0.5

0.5

97

98

99

CoxpaHeHue, n3yyeHve 1 UCMNO/b30BaHNe
reHeTUYECKNX pecypcoB

bBroTexHonorua Kak Hayka n otpacsb
npomn3BogcTBa. MNMpakTuyeckas paboTta
«M3yyeHre 06bLEKTOB BMOTEXHOMO MU
OCHOBHbIe Harnpas/ieHWsi CUHTETUYECKOIA
6ronorum

0.5




100 XPOMOCOMHasA M reHHasa NHXXeHepus
101 MeanuuHcKmne 6UOTEXHOOM MK

Pe3epBHbIii YpoK. [MoBTOpeHMe,
0606LLeHne, cucTemMaTn3aLms 3HaHUI

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

102

102

13.5



11 KVIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
[
Jﬂv/-ﬂ Tema ypoka Bcero Kontpospneie  Ipakrueckue fd[:;:el{l/lﬂ :)lg[()l:f;())]::feﬂbﬂble
padoThI padoThI pecypest
1 3BO/IOLMOHHAs Teopus Y. [apBuHa 1
) [BvxyLive cunbl 3B0MOLMMN BUAOB MO Y. 1
JapBuHy
3 Bopbba 3a cyLLecTBOBaHME, eCTECTBEHHbIA 1
N UCKYCCTBEHHbI 0TO0P
4 dopM1poBaHME CUHTETUYECKON TEOPU 1
3BO/IHOLMM
5 ATanbl 3BOJOLMOHHOIO0 npoLiecca: 1
MWUKPO3BO/OLLMA N MaKPO3BO/OLMA
6 Monynaumna — aneMeHTapHas eanHULA 1
3BOOLMM
3aKOH reHeTMYecKoro pasHosecus k.
7 Xapaw, B. BaitH6epra. JlabopaTopHas 1 05
paboTta «BbIfiBNeHWE N3MEHYMBOCTA Y '
ocobeil 0HOro BMaa»
8 AnemMeHTapHble PaKTopbl 3BO/HOLMM 1
9 AheKT ocHoBaTens. IPpeKT 1
OYTbINOYHOIO rop/bILLKa
10 Mwurpauun. 3onsaumm nonynsyuin: 1
reorpamyeckas, 6uonormyeckas
11 EcTecTBeHHbIN 0TOOP — HarpaBnAoLuiA 1

(hakTOp 3BO/OLMM



12

13

14

Monosoli oT60p

Mprcnoco61eHHOCTL OPraHU3MOB Kak
pesy/ibTaT MUKPO3BOOLMN.
JNabopatopHas paboTa «M3yyeHue
apomopdo308B 1 nanoaganTaunii y
PacTEeHUI N XKUBOTHbIX»

Mpumepbl NPUCNOCOGEHNIA Yy OPraHN3MOB:

Moponornyeckme, prsnonormyeckue,
OMOXMMUYeCKUe, MOBEAEHYECKME.
JNabopatopHas paboTa «[MpucnocobneHus
OpraHvn3MoB 1 UX OTHOCUTE/TbHas
LienecoobpasHOCTb»

0.5

0.5

15

16

Bwuga, ero Kputepum n CTpyKTypa.
JTabopatopHas paboTta «CpaBHeHVe B140B
M0 MOP(O/IOrMYECKOMY KPUTEPULIO»

CTpyKTypa Buga

0.5

17

18

19

Buaoo6pasoBaHyie Kak pesynbTar
MUKPO3BOHOLIUN

CBf3b MUKPO3BO/THOLUN 1 3NNAEMUONOT N

MakposBontouus. NaneoHToNnornyeckue
METO/bl N3y4YEHNA 3BOTIOLINNA

20

21

22

Buoreorpaguyeckme MeTobl U3yyHeHUs
3BO/IIOLMN

AMOPUONOrNYecKme 1 CPaBHUTESTbHO-
MOP(ONOrmyeckme MeToAbl U3ydeHms
3BO/IIOLMN

MoneKynspHoO-reHeTUYecKue,
OMOXMMUYECKME N MaTEMATUYECKIME




METO/bl N3YYeHNs 3BOHOLLMI

23 O6Lme 3aKOHOMEPHOCTHM 3BONOLMN
24 AfantuBHas paguaumns. HepaBHOMepPHOCTb
TEMMOB 3BONIOLNN
o5 HayuHble runoTesbl NPOUCXOXAEHNA
XXW3HU Ha 3emne
26 [JoHayuHble NpeACTaBeHNS O 3apPOXKAEHN
XWN3HN
97 OCHOBHbIe 3Tarnbl HEOPraHNYeCcKoi
3BOJIHOLMN
28 ["MnoTe3bl 3apOXKAEHMA XN3HU
VicTopusa 3emnu u MeTofpbl €€ n3yyeHus.
29 NabopaTopHas paboTa «/13yyeHne 1 0.5
OMuCcaHmne NCKOMaeMbIX OCTaTKOB APeBHUX
opraHvM3MoB»
30 HauvanbHble 3Tanbl OpraHM4ecKonm
3BOJIHOLMN
31 JBONOLNA 3yKapnoT
OcCHOBHbIe 3Tarnbl 3BONHOLNN
39 pacTuTenbHOro Mupa. MNpaktnyeckas 05
paboTa «M3yueHne 0Co6eHHOCTEN '
CTPOEHUSA PACTEHWNIA Pa3HbIX OTAE/I0BY»
33 OCHOBHbIe 3Tarbl 3BOHOLMN XKNBOTHOTO
mupa
JBO/IIOLMA XKMBOTHbIX. [MpaKTNyeckas
34 paboTa «M3yyeHne 0co6eHHOCTEN 0.5
CTPOEHMSA NO3BOHOUHBIX YXXMBOTHbLIX»
35 Pa3BuUTUE XN3HU Ha 3em/ie Mo 3pam U



neprogam
MaccoBble BbIMUPaHWSi — 3KO/OTMYECKME

36 KPW3WCbl NPOLLIIOro

37 COBpEeMEHHbIA 3KONOTMYECKMIA KPU3KC, ero
0C06EeHHOCTH

38 CoBpeMeHHas cucTeMa OpraHNM4eckoro
NpoLLIoro

39 OCHOBHbIe cuCTEMATUYECKME Tpynnbl
opraH13mMoB

40 AHTpPONO/IOrNa — Hayka 0 Ye/ioBeke

41 Pa3BuTVe NpeAcTaBneHNii 0
MPOUCXOXAEHUW YenoBeKa
MecTo yenoBeka B CUCTEME
opraHuyeckoro mupa. JlaboparopHas

42 paboTa «M3yyeHne 0cobeHHOCTEN 0.5
CTPOEHUSA CKefleTa YenioBeka, CBA3aHHbIX C
NPAMOXOXAEHNEM»

43 JBVXKyLne cubl aHTpPonoreHesa

42 CoOTHOLLEHME BMONOrMYECKNX U
coumasibHbIX PaKTOpOB B aHTPONOreHese

45 OCHOBHbIe CTagnn aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHOMMKa

47 JBO/MIOLMA COBPEMEHHOIO Ye0BeKa
Uenoseyeckue pacol. [pakTnyeckas

48 paboTa «/13yyeHne 3KOOrMYeCKmX 0.5
afantauuii YenoBeka»

49 MexancumnanHapHsle MeToabl

aHTpononoruu



50 3apoXKaeHune 1 pasBuUTrE 3KOM0rnK 1
MeTogpl akonorun. JlabopatopHas paboTta
51 «M/3yyeHne MeTo0B 3KONOTNYECKUX 1 0.5
nccneaoBaHni»
59 3HaueHme 3KON0rMYECKNX 3HaHWI ANs 1
yesioBeka
53 JKonornyeckume haktopsl 1
AbnoTnyeckmne haktopbl. CBET Kak
54 3KONOrnyeckumin hakrop. JlabopatopHas 1 05
paboTa «BbIsiBNeHWe NPUCNoco61eHNI
OpPraHun3MoB K B/IMAHUIO CBETa»
AbnoTnyeckmne haktopbl. Temnepatypa
KaK 3KOMI0MMYeCcKmnin hakTop.
55 NabopaTopHas paboTa «BblisBneHne 1 0.5
npmrcnoco6s1eHnii OpraHU3MoB K BIUSHUIO
Temneparypb»
ABVOTNYECKME (DaKTOPbI. BNaXKHOCTb Kak
3KONI0rMYecKuii haktop. JlabopaTtopHas
56 1 0.5
paboTa «AHaTOMUYeCKNe 0CO6EHHOCTU
pacTeHWI 13 pasHbIX MECT 0OUTaHUSA»
57 Cpefibl 06MTaHMsA OpraHM3mMoB 1
58 Buonorunyeckue putmbl 1
59 YKU13HeHHble (hopMbl OpraHn3MoB 1
60 BuoTtuyeckme akTopsl 1
3HayeHne 6MOTUYECKMX B3aVMOAENCTBIIA
61 ANA CyLLEeCTBOBaHNA OpraHn3MoB B cpeje 1
06UTaHNs
62 JKONOrMYecKme XapaKTepucTnKm 1




nonynauunmn
OCHOBHbIe Nnokasarte/nu nonynaunn:

63 YMC/NEHHOCTb, MNOTHOCTL, BO3pPacTHas U
rosioBas CTPyKTypa
OCHOBHbIe nokasaTenv Nonynaunn:

64 POXAaeMOCTb, NPUPOCT, TEMI POCTA,
CMepTHOCTb, MUTpauumn

65 JKO/I0rnyeckas CTpyKTypa nonynaymm

66 JAvHamuka nonynaumm un eé perynauus

67 KpuBble pocTa YMCAEHHOCTY NONyNALUN.
KpuBble BbKMBaHNA
3Konornyeckas H1LWWa Bnaa.

68 JNabopatopHas paboTa «[MpucnocobneHus 0.5
CeMSIH PaCcTEHWIA K PacCenieHNHo»

69 Bug Kak cuctema nonynsiuuii

20 3aKOHOMEPHOCTM MOBEAEHMS U MUTPaLiA
YXMBOTHBbIX

71 Coo06LecTBO OpraHM3MoB — BMOLEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyroBopoT BeLecTB 1 NOTOK 3Hepruv B
aKocucteme

74 OCHOBHbIe NoKa3aTesin 3KOCUCTEMBI

75 JKonornyeckne nupammnbl

76 13meHeHMs cO06LLIECTB — CYKLECCUM

77 MprpoaHbIE 3KOCUCTEMBI. DKOCUCTEMDI
03€ep U peK. IKOCUCTEMbI MOpPEN 1 OKeaHOB

78 MprpoaHbIE 3KOCUCTEMBI. KOCUCTEMDI



TYHAP, NECOB, CTEMEN, MYCTbIHb

79 AHTPOMNOreHHbIE 3KOCUCTEMBI

80 Yp6oakocucTembl. MpakTnyeckas pabota 05
«M13yyeHne 1 onucaHvie yp603KOCUCTEMbI»
3aKOHOMepPHOCTM (POPMUPOBAHUSA

81 OCHOBHbIX B3aMMOAENCTBUIN OpraHU3MOB B
aKocucTemax
MexaH13Mbl BO3Le/CTBUS 3arps3HEHNI

82 pasHbIX TUMOB Ha CybOpraHN3MeHHOM,
OpraHn3MeHHOM, NONyNALMOHHOM Y
3KOCUCTEMHOM YPOBHSIX

83 Brocdepa — obLiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. N. BepHagckoro o buocdepe

85 3aKOHOMEPHOCTU CYLLeCTBOBaHUA
orocdepsbl

86 KpyroBopoTbl BELLECTB U
BMOreoXMMmMYecKre LMKIbI

87 30HaNbHOCTbL 6Grochepbl. OCHOBHbIE
O1OMbI CyLLM

88 YcToiumMBoCTbL Grocdepsl

89 JKONOrNYecKme Kpusncbl 1 X NpUUrHLI

90 Bo3sgeicTere YenoBeka Ha buoctepy

o1 AHTponoreHHuoe BOB,EI,GVICTBUI/Ie Ha
PacTUTeNbHBIA N XXUBOTHbIA MUP

92 OxpaHa npupoasbl

93 OCHOBHbIe NPUHLMMNbI YCTONYMBOIO



Pa3BMTUS YeN0BEYECTBa U NPUPOAbI
PaLMoHabHOe NPUPO/0MNO0/b30BaHNE U

94 COXpaHeHue 61010rMYecKoro 1
pa3Hoobpasus 3emnu

95 O606LeHMe No TeMe «MUKPO3BOMKOLMA 1 1
eé pe3ynbTaTbl»

96 O606LLeHNe No TeMe «MaKp0o3BONHOLMA 1 1
eé pe3y/ibTaTbl»

97 O606LeHne No Teme «ponCXoXaeHne 1 1
pa3BUTUE XXN3HWN Ha 3emMe»

98 O606LeHne No Teme «MponcxoxaeHne 1
4esioBeKa — aHTPOMOreHes»

99 O6006LLEHNE N0 TeMe «IKOMOMNS — Hayka 0 1
B3aMMOOTHOLLIEHWSX OPraHn3mMoB»
O606L1eHe No Teme «OpraHn3Mbl 1 cpeaa

100 1
0bUTaHNA»

101 0606I.Ll,eHI{IJe Mo TeMe «3KO/0rvs BUL0B 1 1
nonynAuunin»

102 0606weHre no Teme «brocgepa — 1
rnobasbHas aKocmcTeMa»

OBLUEE KOJTMYECTBO YACOB INO 102 75

NMPOIrPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI JIS1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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