LLIKOJIA 800

ABTOHOMHast HEKOMMep4YecKas obueobpasoBaTesibHast opraHu3ayus
«Lllkona 800»

PABO4YA{A MPOrPAMMA

y4ye6HOro npegmeTta
«Buonorusi. YrnybneHHbin ypoBeHb»

ans obyyarowmxea 10 —11 knaccos

HwxHun Hosropoa, 2024



MNOACHUTEJIbHAA 3ANMUNCKA

Mporpamma no y4ebHomy npeameTy "bBuonornsa” (nanee - 6uonorns) Ha ypoBHe
cpenHero obulero obpasoBaHus pa3paboTtaHa Ha ocHoBe PeaepanbHOro 3akoHa OT
29.12.2012 Ne 273-0®3 «O6 obpazoBaHum B Poccuiickon depepauumn», ®roc COO,
KoHuenuun npenogaBaHnst y4ebHOro npegmeta «brnonormsi» n OCHOBHBIX MOSIOXXEHWNIA
dhenepansHon padboyen NporpaMmmMbl BOCANUTaHWS.

YuebHbIi npegMeT «buonormsa» yrny6néHHoro yposHsa nayyerHns (10-11 knacchl)
ABNSETCA OAHMM U3 KOMMOHEHTOB NpeaMeTHOM obnactn «EcTecTBeHHO-Hay4Hble
npegMeTbl». CornacHo nonoxeHuam ProC COO npodunbHble y4ebHbIE NMPEAMETHI,
n3yyqaemble Ha Yrny6bnéHHOM YpOBHe, HABASAIOTCA CcrnocoboMm anddepeHumnaumm
oby4yeHNss Ha YpOBHE cpegHero obuero obpa3oBaHUs U Mpu3BaHbl 06ECneynTb
NPEEMCTBEHHOCTb MEXAY OCHOBHbIM  OOWMM, CpegHMM  Oo6LMM, CPeaHuM
npodeccnoHanbHbIM 1 BbICLUMM Ob6pasoBaHneM. B To ke BpemMs KaxXabil U3 3Tux
y4€OHbIX MPEAMETOB [OMKEH OblTb OPUEHTMPOBaH Ha MNPUOPUTETHOE peLleHne
obpaszoBartefibHblX, BOCMUTATENbHbIX W pasBMBaloOWMX 33adad, CBA3aHHbIX C
npodopreHTaumen oby4arolwmxca n CTUMYIMPOBaHUEM KWHTepeca K KOHKPETHOW
o6nacT Hay4yHOro 3HaHWS, CBSA3AaHHOrO C OuONorven, MeguuuHOW, 3KOMOornen,
NCUXON0ormen, CNopTOM U BOEHHbLIM AENOM.

Mporpamma no yyebHomMy npegmety "buonorua" oaét npencraBneHne o Lenu u
3agadax u3yyYeHus y4yebHoro npegMeta «buonorus» Ha yrny6néHHOM YpPOBHE,
onpepenser obsasatenbHoe  (MHBapuaHTHoOe) NpegMeTHOe  COAepkaHue,  ero
CTPYKTYpUpOBaHue No pasgenam 1 Temam, pacnpegeneHue no Knaccam, pekomeHgyer
nocnefoBaTenbHOCTb U3YYeHUa y4ebHOro marepmana C y4éTOM MeXNpegMeTHbIX U
BHYTPUNPEOMETHbIX CBA3EN, NIOrMKN y4ebHOro npouecca, BO3pacTHbIX OCOB6EHHOCTEN
obyyarowmxcsa. B nporpamme no 6uonornn peannusosaH MpUHLMN NPEEMCTBEHHOCTU C
N3y4yeHnem 61onorMm Ha ypoBHE OCHOBHOMO obLulero obpasoBaHud, Gnarogapsa yYemy
NpocMaTpMBaEeTCA HanpasfieHHOCTb Ha nocnegylollee passutne O6UoNornYecKnx
3HaHuN, OPUEHTUPOBAHHbIX Ha dhopmmposaHne €CTeCTBEHHO-HAy4HOro
MVUPOBO33PEHNS, SKONOMMYECKOro MbIWEHNS, MPeacTaBneHnin o 34opoBOM obpase
XXN3HW, Ha BOCMUTaHME 6epexXHOro OTHOLLEHNSA K OKpYXXaroLlen npupogHon cpepe. B
nporpamMme no OUOMOMMM TakXXe MoKasaHbl BO3MOXHOCTU Yy4ebHOro npeameTa
«buonorns» B peanudauun tpebosaHuin ®roC COO K nnaHMpyembIM JINHYHOCTHbLIM,
MeTanpegMeTHbIM 1 MPeaMETHbIM  pe3ynbTataMm obydyeHus U B (OpMUPOBaHN
OCHOBHbIX BYAOB Y4€6HO-MO3HABATENbHON AEATENbHOCTN OBYHatoLLMXCS MO OCBOEHUIO
cogepXXaHusi  6monornyeckoro ob6pasoBaHMs Ha YPOBHE cpedHero obuiero
ob6pas3oBaHuS.

YuyebHbin npegmer «buonorusi» Ha ypoBHE cpemHero obuiero obpasoBaHus
3aBepLuaeT 6uosiornyeckoe o6pasoBaHne B LLUKOME N OPUEHTUPOBAH Ha pacLUnpeHne n
yrnyoneHne 3HaHUn OOy4aloLMXCA O >XUBOW MPUPOAE, OCHOBaX MOMEKYNSPHON W



KNETOYHOW 6uonorum, amMépuonorum u 6uonorun pPasBUTUSA, FEHETUKK, CENEKUUN,
ONOTEXHONOMNK, 3BOMOLMOHHOMO YYEHUST 1 3KONMOM .

N3ydeHne y4yebHoro npegmeta «buonorma» Ha o yrnybfeHHOM  ypOBHe
OPUEHTUPOBAHO Ha MOoAroTOBKY OOy4alWMXCA K nocnegylowemMy nony4eHuto
61onorn4ecKoro obpasoBaHns B By3ax n opraHusaumax cpepHero
npodeccuoHansHoro obpasosaHnss. OCHOBY ero cogep>XaHus COCTaBnseT cucrema
6ronornyeckKnx 3HaHuMN, NONYYEHHbIX npwv N3y4eHnn oby4aroLmmmcs
COOTBETCTBYIOLUMX CUCTEMATUYECKNX pas3fenoB OMonorMmM Ha YpPOBHE OCHOBHOMO
obuwero o6pasoBaHus, B 10-11 knaccax 3TW 3HaHUS Mony4YatT passuTme. Tak,
pacLumpeHbl 1 yrnybneHbl 6Monorndeckne 3HaHus O PacTEHUSIX, XXUBOTHbIX, rprnbax,
6aKTepusix, opraHn3me 4enoBeka, OOLMX 3aKOHOMEPHOCTSX >XXU3HWU, OOMOMHUTENBHO
BKJTHOYEHbI BUONOrM4YeCcKne CBEAEHNS NPUKNAAHOrO 1 MOUCKOBOIO XapakTrepa, KoTopble
MOXHO WCMONb30BaTb KakK OPUEHTWPbl ANs nocneylowero Bblbopa npodeccun.
Bo3amMoxHa Takxe wuHTerpaums OuONOrMyeckux 3HaHUA C COOTBETCTBYIOLLMMU
3HAHNAMU, NONYYEHHbIMM OBYyHaOLLMMNCA NPU U3YHEHUN (PUINKKN, XUMUK, reorpadun n
MaTemMaTuKu.

CTpykTypa nporpamMmbl Mo Yy4ebHoMy npeamety "Buonorns" oTtpaxaer
CUCTEMHO-YPOBHEBBIN 1 3BOSIIOLMOHHBIA NoAXoabl K M3yyeHuto 6mnonornn. CornacHo
MM, N3y4aloTCsl CBOMNCTBA N 3aKOHOMEPHOCTW, XapaKTEPHble AN >XUBbIX CUCTEM
PasHOro YPOBHS OpraHu3auun, 9BOMUUM OpPraHMYeckoro mMupa Ha 3emrne,
COXpaHeHusi bunonornyeckoro pasHoobpasuna nnaHetbl. Tak, B 10 kKnacce usyvaroTcs
OCHOBbI MOMEKYNSIPHON N KJIETOYHOW 6MONorum, amMoepuonornn 1 6uonorun passuTus,
FEeHETUKN N cenekumm, BUOTEXHONOMMN U CUHTETUYECKON BMONOrun, akTyannanpyroTcs
3HaHUS oby4aroLlmxca no 6oTaHuKe, 300701, aHaTtoMun, OU3nonornn Yyenoseka. B
11 knacce wu3y4yarTCss 9BOMOUMOHHOE Y4YEHWE, OCHOBblI 3KOAOMTMW WN YYEeHne O
énocdepe.

YuebHbIi npegmeT «buonorns» npus3saH o6ecnevnTb OCBOEHME OByYaoLLMMUCA
O10N0rM4eCcKX TEOPUIN N 3aKOHOB, MAeN, MPUHLUUMOB N NMPaBui, Nexalmx B OCHOBE
COBPEMEHHON €CTECTBEHHO-HAY4YHOW KapTWUHbl MUpa, 3HaHUA O CTPOEHUM,
MHOroobpasmm u”n OCOBEHHOCTAX KNETKW, opraHn3ma, nonynsaumm, O6uoLeHo3a,
9KOCUCTEMBI, O BbIOAIOLLMXCA HAYYHbIX AOCTUXKEHUAX, COBPEMEHHbIX NCCENOBaHNSX B
ovonornn, nNpuKNagHblX acnektax o6uonorndeckux 3HaHun. [Ons passutus u
nogoepXXaHusa uHTepeca oby4alwmuxcs K O6uonorunm Hapsgy €O 3HaYUTeNbHbIM
O6BbEMOM TEOpeTMYECKOro maTepuana B cogepXXaHuM nporpaMmmbl No Guonoruu
NpPenyCMOTPEHO 3HAKOMCTBO C WCTOPUEN CTAHOBAEHUS W pPasBUTUA TOW WM WUHOW
obnactn 6uonornun, BKMAAOM OTEYECTBEHHbIX U 3apyOeXKHbIX YYEHbIX B peLleHune
Ba>KHENLLNX BMONOrMYECKNX U SKONOMMHYECKIMX Npobnem.



Llenb n3y4yeHus ydye6Horo npeamerta «bunonornsi» Ha yrny6s€HHOM ypoBHe —
oBnageHne oby4alLUMNCA 3HAHUAMU O CTPYKTYPHO-(PYHKLMOHANBHOW OopraHm3aumm
XXUBbIX CUCTEM Pa3HOro paHra v NpuobpeTeHne YMEHNn NCMnonb30BaTh 3TW 3HAHUSA B
dopmMupoBaHUN  MHTEpeca K  ONpedenéHHon obnactm  npodecCroHanbHoOMN
OEATENBbHOCTN, CBSA3AHHOW C OMONOrnen, unu K BbiOOPY y4ebHOro 3aBefdeHus Ons
NPOAOHKEHNA BUONOrMHYECKOro o6pa3oBaHus.

HocTmxeHne uenn nayyveHus y4ebHoro npegmeta «buonorus» Ha yrny6néHHom
ypOBHe 06ecrne4mBaeTCs peLleHeM creqyowmnx 3aaay:

® OCBOEHME OOy4arLUMMUCA CUCTEMbl OUMONOMMYECKUX 3HaHW: 06 OCHOBHbIX
OVONOrMYECKNX TEOPUSX, KOHLEMNUMAX, MNoTe3dax, 3akoHax, 3aKOHOMEPHOCTAX
N npaeBufiax, COCTaBMSIOWMX COBPEMEHHYIO €CTECTBEHHO-HAy4HYI KapTUHY
MUpa; O CTPOEHUU, MHOroobpasmm M OCOBEHHOCTAX OGUONOMMYECKUX CUCTEM
(kneTka, opraHmam, nonynsums, sug, ruoreoueHo3, 6uocdepa); O BblaatoLLNXCS
OTKPbITUAX N COBPEMEHHbIX UCCNEAoBaHNSAX B B1onoruu;

® O3HaKOMJIEHMEe OOy4allmMxca C METOAaMU MO3HaHUS >KMBOW NPUPOLbI:
nccneqoBaTeNlbCKUMM  MeTogamMn  GUONOMMYECKUX  HayK  (MONEKYNAPHOW U
KNeTo4yHoM 6uonornn, amopuonorum n Ouonorunm pasBuUTUS, TEHETUKN W
cenekumm, OUOTEXHONMOrMM W  CUHTETMYECKOW O6KOonorun, naneoHTONOoru,
aKofiormn);  MeTogamMnM  CaMOCTOSTESIbHOrO  MPOBEefeHust  BUONOrm4ecKnx
nccnegoBaHM B nabopatopum 1M B npupoge (HabniogeHune, n3MepeHue,
9KCMNEPUMEHT, MOLENNPOBAHNE);

e oBnageHne  OOyYalLWMMUCA  YMEHUAMU:  CaMOCTOATENbHO  HaxoauTb,
aHann3npoBaTb U NCMOMb30BaTb GUONOrMYECKY0 MHPOPMaLMIO; NOSIb30BaTLCS
O10N0rM4eCcKO TEPMUHOMOIMEN U CUMBOJIMKOW; yCTaHaBnNMBaTb CBA3b MeXAay
pasBuTMEM OUONOTMN U  COUMANIbHO-OKOHOMMUYECKMN N SKONOrNYECKMMN
npobnemamn 4YenoBe4veCcTBa; OLUEHNBATb NOCNEACTBMS CBOEW OEATENbHOCTM NO
OTHOLLEHMIO K OKpY>XaloLlen npupoaHoOin cpene, CO6CTBEHHOMY 340POBbLIO U
300POBbID  OKpyXawwmx nwgen; o60oCHoBbiIBaTb W cobnogatb  Mepbl
NPOMUNaKTUKN MHOEKLUMOHHBIX 3aboneBaHnii, Npasuna NoBeAEHUSA B NPUPOLE U
obecne4vyeHus 6e30nacHoOCTu COBCTBEHHOW XKN3HEOEeATeNbHOCTU B
YypesBblYaMHbIX  CUTyauusax MNPUPOOHOro U TEXHOMEHHOrO  XapakTepa;
XapaKTepu3oBaTb COBPEMEHHbIE HAayYHblE OTKPbITUS B 06nacTn 6rnonoruu;

e pasBuTME Yy OBYy4HaloLWUNXCA MHTENEKTYaNlbHbIX N TBOPYECKNX CMOCOBHOCTEN B
npouecce 3HaKOMCTBA C BblOALWNMUCA OTKPbITUAMUM U COBPEMEHHbBIMU
nccneqoBaHMsaMn B GMONOrnnN, pellaeMbiMn €10 npobnemammn, MeTogonornein
6ronornyeckoro nccnegoBaHus, npoBeaeHns 9KCMepUMEHTasIbHbIX
nccneqoBaHum, peLleHns O1oNornYecKnNX 3ajad, MOAENMPOBaHNA
éronornyecknx 06 LEKTOB M NPOLECCOB;

e BOCMUTaHMe y OO6Yy4aroLMXCA LIEHHOCTHONO OTHOLLUEHMSI K >XMBOW NPUPOAE B
uenoM ©n K oTgefibHbiM €€ obbekTaM W 9BneHusM;  (hopMUpOBaHuE



9KOJIOMMYECKOWN, MEHETUYECKON IPaMOTHOCTU, OOLLEN KynbTypbl NOBEAEHUSA B
NPUPOAE; UHTErpaLmm eCTECTBEHHO-HAYYHbIX 3HAHWI;

e npunobpeTeHne obyvaloLwmmmcs KOMMNETEHTHOCTH B  pauymoHasbHOM
NpPMPOLOoNoNbL30BaHNN (COONIOAEHNE NpaBui NOBEAEHNSA B MPUPOAE, OXpPaHbl
BNOOB, 39KOCUCTEM, O6uocdepbl), COXpaHeHun COOCTBEHHOrO 300POBbs U
300pOBbs  OKpyXKawowmux  nogen  (cobnogeHns  Mep  NpodunakTuKm
3aboneBaHu, obecneveHne 6e30omnacHoCcTun XKNSHEOEeATENbHOCTUN B
YypesBblyanHbIX CUTyaunsax MPUPOLHOro N TEXHOMEHHOro XapakTepa) Ha OCHOBE
NCMNOSIb30BaHNSA BGUONOrMYECKUX 3HAHUN 1 YMEHUI B MOBCEAHEBHOW XXU3HW;

e CoO3aaHue yCcrnoBui ANnst OCO3HAHHOro Bbl6opa 06y4aoLMNCA NHONBULYaNbHOM
obpasoBarenbHON TpaekTopun, CNoCco6CTBYOLLEN nocnegyroLemy
npodeCcCnoHanNbHOMY CaMOoOoNpPeneneHunio, B COOTBETCTBMM C UHOUBUAYASIbHLIMM
NHTEpecamn 1 NOTPEBHOCTAMUN pPernoHa.

O6wee 4MCno 4acoB, OTBEAEHHbIX Ha W3yyeHue OMOoNornM Ha yrny6neHHOM
YPOBHe cpepHero obuiero obpasoBaHus, coctaenseTr 204 yaca: B 10 knacce — 102
Yyaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Hegento).

OT60p OpraHM3aunoHHbIX (OPM, METOOOB W CPEACcTB OO6y4eHuUs Guonorum
OCYLLECTBNISIETCA C Y4ETOM cneundukn ero coaepXXaHusi 1 HanpaBleHHOCTU Ha
NPOAOMKeHNe  6uonornyeckoro  obpasoBaHWsi B~ OpraHmM3auusix  CpegHero
NpodeCCOHaNbLHOro 1 BbiCLLErO 06pa30BaHus.

O6sa3aTeNibHbIM  YCNIOBMEM MNpU OBy4eHUN OGUoorMM Ha Yriyb6néHHOM YpPOBHE
ABNAETCA npoBefeHne nabopaTtopHbIX U MpakTU4ecKnx paboT. Takxe y4acTtue
oby4aloLmnxcs B BbIMOMHEHUN MPOEKTHbLIX W Yy4ebHO-UccneqoBaTenbCKux paborT,
TeMaTuka  KOTOPbIX  ONpPefensieTcsa  y4uTesleM Ha  OCHOBE  UMEKOLLMXCS
MaTepuanbHO-TEXHNYECKUX PECYPCOB N MECTHbIX NPUPOOHbLIX YCOBUN.



COLAEPXAHUE OBYYEHUSA

10 KJ1IACC
Copep>kaHne nporpamMmbl, BbIOEIEHHOE KYPCMBOM, HE BXOOUT B MPOBEPKY
rocygapcTBeHHOM ntorosown atrectauum (MTA).

Tema 1. Bnonorns Kak Hayka

CoBpeMeHHas 6uonorns — KOMMEKCHas Hayka. KpaTkad ucTtopus pasBuTus
ovonorun. buonorndeckne Haykum u msyyaemble M nNpobnembl. PyHaaMeHTasbHbIE,
npuKnNagHble N NOMCKOBbIE Hay4YHbIE UCCNeaoBaHNa B G1Uonornu.

3Ha4veHne O6uonormm B (OPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAY4YHOW
KapTuHbl Mupa. [lpodeccun, cBA3aHHble C Ouonornen. 3HadeHue 6uonorum B
NPaKkTU4YECKON  OEeATEeNIbHOCTM  YenoBeka: MeauuuHe, CelbCKOM  XO3SANCTBE,
NPOMBILLUIEHHOCTN, OXPaHe NPUPOLbI.

AemMmoHcTpayun

MopTtpeTbl: Apuctotenb, TeodpacTt, K. JlnHHen, XK. bB. Jlamapk, Y. JapsuH, Y.
lapsen, . MeHpenb, B. W. BepHagckuin, . T. Masnos, . N. Me4dnukos, H. .
Basunos, H. B. TumodeeB-Pecosckuin, k. YotcoH, . Kpuk, . K. benses.

Tabnnupl n cxembl: «CBA3b 6Guonorunm C  gpyrumu  Haykamu», «Cuctema
OronNorMYecKNX Hayk».

Tema 2. )KuBble cUCTEMbI U UX U3YHEHMNE

JXKuBble cUCTEMBbI Kak NMpeameT ndyveHunss émnonornn. CBONCTBA >XKMBbIX CUCTEM:
€0VHCTBO XUMWYECKOrO COCTaBa, AUCKPETHOCTb W LEeNIOCTHOCTb, CIIOXXHOCTb W
yNnopsiA0YeHHOCTb CTPYKTYpBbI, OTKPbITOCTb, camoopraHusauus,
cCamMOBOCMNpon3BeaAeHNE, Pa3apaXKMMOCTb, UBMEHYNBOCTb, POCT U passuTue.

YpOBHM OpraHn3aumm >XMBbIX CUCTEM: MOMEKYNSIPHbIA, KIETOYHbIN, TKaHEBbLIN,
OPraHU3MEeHHbIN, MOMNYASUMOHHO-BUOOBOW, SKOCUCTEMHbIN (BUOreoueHOTUYECKUN),
onocdepHbin. lNMpouecchl, npoucxogswme B XuBblx cuctemax. OCHOBHbIE MPU3HaKKN
XuBoro. >KusHb Kak opma CyLlecTBOBaHUA mMatepun. Haykm, mnayqarowme >Xusble
CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHn3auumn.

N3yyeHne xuBbix cuctem. MeTogbl OGuonorndeckon Hayku. HabniopeHwe,
N3MEPEHNE, IKCMEPUMEHT, cucTematmaaums, metaaHanma. MNoHATMe o 3aBUCUMON 1
He3aBNCMOWN nepeMeHHoW. [naHnpoBaHue akcrnepumeHTa. [locTaHoBKa 1M nNpoBepka
rmnoTted. Hynesasa runotesa. [NoHATME BbLIGOPKM N €€ pocTtoBepHOCTb. Pazbpoc B
ononornyecknx gaHHbiX. OueHka OCTOBEPHOCTN NOAYYEHHbIX pe3ynbTaToB. [puymnHbI
NCKaXKeHWNs1 pesynbTaToB aKcnepuMeHTa. [MoHATMe CTaTUCTUYECKOro TecTa.

HAemoHcTpauyun

Tabnuupl N cxembl: «OCHOBHbIE MPU3HaKN XXNU3HW», «buonorndeckne cuctemobl»,
«CBOIMCTBa XMBOW Martepumn», «YpPOBHU OpraHn3aummn >X1UBoin npupopgbl», «CTpoeHne
JKUBOTHOW  KNETKU», «TKaHW >XUBOTHbIX», «CUCTEMbl OpPraHoOB YEeN0BEYECKOro
opraHusmar», «brnoreoueHo3s», «brnocdepa», «<MeTofbl U3yHEHNS XXNUBOW NPUPOAbI».



O6opynoBaHue: nabopatopHoe O60OpyLOBaHWE ONA MNPOBEAEHUS HabNoOeHWN,
N3MEPEHNIN, IKCNEPUMEHTOB.

MpakTnyeckass pa6ota «/icnonb3oBaHne pasnU4YHbIX METOLOB MPU U3YHeHUU
>KMBbIX CUCTEM».

Tema 3. Buonorusa KneTku

Knetka — CTpPYyKTypHO-(YHKLUMOHaNbHaa eanHuua »xueoro. Victopus oTKpbITUA
knetku. Pabotbl P. Tyka, A. JleBeHryka. Knetoynas Teopus (T. LLsaHH, M. LLinengeH, P.
BupxoB). OCHOBHbIE NONOXEHWSI COBPEMEHHOMN KNETOYHOWN TEOPUMN.

MeTonbl MONEKYNSPHON N KNETOYHOW BUONOrMK: MUKPOCKONKUS, XpomaTorpadus,
anekTpogopes, METO Me4YeHbIX aTtoMOB, AuddepeHumanbHoe LeHTpudyrnposaHmne,
KYNbTUBMPOBAHNE  KNETOK. M3y4YeHne UKCUPOBaHHbLIX K/IETOK. JONeKTPOHHas
MUKpOCKoNus. KOHokasibHasi MUKPOCKOMNuS. ButanbHoOe (MpyiXXKU3HEHHOE) U3y4eHne
KJIETOK.

AemMmoHcTpayun

MopTpeThl: P. TyK, A. JleBeHryk, T. LLIBaHH, M. LLInengeH, P. Bupxos, K. M. bap.

Tabnuubl 1 cxembl: «CBETOBOW MUKPOCKOM», «ONEKTPOHHbIN MUKPOCKOM»,
«/IcTopus passBuTUa METOLOB MUKPOCKOMNUM».

O6opynoBaHne: CBETOBOWM MUKPOCKOM, MUKponpenapatbl  pacTUTENbHbIX,
XXNBOTHbIX 1 6aKTepurasbHbIX KNETOK.

MpakTnyeckas pabora  «/I3ydeHne MeTOOOB  KMETOYHOM  6uonorun
(xpomatorpacdwus, anekTpodopes, ouddepeHumansHoe LeHTpudyrnposaHue, MNMLP)».

Tema 4. Xumnyeckas opraHnsauus KNneTku

XuMmn4ecknin coctas KNnetku. Makpo-, MMKpO- 1 ynbTpaMnkpoasnemeHTbl. Boga n
€€ ponb Kak pacTBopuTesNls, peareHTa, y4yacTue B CTPYKTYPUMPOBAHUN KIETKWU,
Tennoperynaunn. MuHepanbHble BeLLecTBa KNETKWU, UX Buonorndeckass ponb. Ponb
KaTMOHOB N aHNOHOB B KIIETKE.

OpraHnyeckne BewecTBa Knetku. bBuonorndeckne nonumepbl.  Benkn.
AMUHOKNCNOTHBIN cocTaB 6enkoB. CTpyKTypbl 6enkoBov Monekynbl. [lepBrnyHas
CTpyKTypa 6enka, nentugHas cBaA3b. BTopuyHasa, TpeTuyHas, 4eTBepTuyHas
CTPyKTypbl.  HeHatypaumsa. CsounctBa  6enkoB.  Knaccudukauma — 6enkos.
buonorndeckne yHKunn 6enkoB. [pnoHbI.

Yrnesogbl. MoHocaxapugpl, Agucaxapuipl, onurocaxapugbl M noancaxapvgbl.
O6Lwnin NnaH CTPoEHUS N PU3NKO-XUMNYECKNE CBONCTBA YrNeBOAOB. bruonormnyeckne
dYyHKLNN YyrNeBonoB..

Jlvnuabl.  TugpoduneHo-rngpocdobHble ceBoncTBa. Knaccudmkaumss nunnpos.
Tpurnuuepungbl, pochonunuabl, BOCKU, cTepouabl. buonornyeckune pyHKLN NUNUO0B.
O6wme cBoilctBa OMOMOrMYECKMX MeEMOpaH — TEKYy4ecCTb, CMOCOOHOCTb K
camMo3aMblKaHWto, MosynpPOHNLAEMOCTb.

HyknenHoeble kucnotbl. OHK u PHK. CtpoeHne HyKNenHoBbIX KUCHOT.
Hykneotngpl. MNpuHuun komnnemeHtapHocTu. MNMpasuno Yapraddga. Ctpyktypa OJHK —



ABOWHaA cnvpanb. MecTtoHaxoxpeHne n émnonorndeckne gpyHkummn OHK. Buabl PHK.
OyHkuumn PHK B KneTke.

CtpoeHne wmonekynbl AT®. Makpoaprudeckue cBasm B Monekyne ATO.
buonorndeckne dyHkumn AT®. BoOCCTaHOBNEHHblE MNEPEHOCHUKU, UX QYHKUUN B
knetke. [pyrue Hykneoaugtpugocegarsl (HTP). CekseHnposaHne [OHK. Metogsi
FeHOMUKY, TPaHCKPUMTOMUKU, MPOTEOMUKM.

CTpykTypHas o6uonorus: OnoxXMMmndeckmne un Omogunanyeckmne unccnegoBaHus
cocTaBa 1 NPOCTPaHCTBEHHOW CTPYKTYpbl 6Guomonekyn. MogenvpoBaHue CTPYKTYpPbI U
yHKUM OMOMONEKYST U UX KOMMIEKCOB. KOMIMbIOTEPHbIN AuU3aniH U OpraHn4eckum
CUHTE3 BUOMOJIEKY U UX HEMNPUPOLHbIX aHaa0roB.

AemoHcTpauyun

MopTtpeTtbl: J1. MonuHr, . YoTcoH, ®. Kpuk, M. YunkuHc, P. ®paHknunH, O.
CaHrep, C. Mpy3sunHep.

Ouarpammbl: «PacnpeneneHne XMMUYECKUX 31IEMEHTOB B HEXWBOWN Mpupope»,
«PacnpegeneHne XMMnyecKux a/ieMeHTOB B XXVUBOW NpUpoae».

Tabnuupl n cxembl: «[lepnoguyeckas Tabnuua XUMUYECKUX SNEMEHTOB»,
«CTpoeHne Monekynbl Bofbl», «BelwectBa B cocTaBe opraHu3mos», «CTpoeHue
Monekynol 6enka», «CTpyKTypbl ©6enkoBOW Monekynbl», «CTpoeHne Monekyn
yrnesogos», «CTpoeHne MOneKyn NuUnuaoB», «HykKnenHoBble KUCNOTbl», «CTpoeHne
Monekynbl AT®»,

O6opynoBaHne: xummyeckas nocyga n obopynosaHue.

JlabopatopHasi pa6ota «O6HapyXeHue O6efIkOB C MOMOLLBI KayeCTBEHHbIX
peakunin».

JlabopaTopHasa pabota «l/lccnegoBaHne HYKNENHOBBIX KUCHOT, BblOENEHHbIX N3
KNETOK Pas/inyHbIX OPraHN3mMoB».

Tema 5. CTpoeHune u (pyHKLUNN KNETKN

Tunbl KNEeToK: ayKapuoTnyeckas n npokapmnoTn4ecKas.
CTpyKTYpHO-(pYHKLMOHANbHbIE 06Pa30BaHNA KNETKN.

CTpoeHne npoKapuoTU4eckom KneTkn. KnetodHas CTeHka GakTepun 1 apxem.
OCco6eHHOCTN CTPOEHUS1 reTepoTPOdHOM N aBTOTPOMHON NMPOKAPUOTUHECKMX KITETOK.
MecTo 1 posib NpoKkapuoT B GMoLEeHO3ax.

CTpoeHne n (QYHKUMOHMPOBAHNE 3JyKapUOTMYECKON KNETKWU. [MnasmaTtuyeckas
MeMbpaHa (nnasmanemma). CTpyKTypa nnasmMatuyeckon MembOpaHbl. TpaHcnopTt
BELLECTB 4epe3 MnnasmaTUyeckyo MembpaHy: naccusHbln (anddysuns, obneryéHHas
anddysuns), akTMBHbIA  (MEPBUYHBIA N BTOPUYHbLIA  @KTUBHbLIA  TPAHCMOPT).
MonynpoHuuaemocte MembpaHbl. PaboTa HaTpui-KanueBoro Hacoca. OHOOUMUTOS:
NMHOUMTO3, arountod. 3IK3oumtold. KnetodHas cTeHka. CTpyKTypa U (QyHKUMN
KNETOYHOW CTEHKN pacTeHNIA, rPUGOB.

Untonnaama. Uutosonb. Uwntockenet. [OBmxenne uutonnasmbl. OpraHougbl
kneTkn. OgHoMemMbpaHHble opraHomgbl KNeTku: aHgonnasmatudeckas cetb (Ol1C),
annapat [onbgXu, NU30COMbI, WX CTpoeHne u  QyHKUun. B3ammocssasb



OLOHOMEMOpPaHHbIX opraHongoB KNetkn. CTpoeHue rpaHynsapHOro peTukynyma.
MexaHnam HanpasneHnsi 6enkoB B OlC. CuHTe3d pactBopuMbix 6enkoB. CuHTe3
KNETOYHbIX MeMbpaH. [Mmagkuin (arpaHynsapHbI) 3HAONNA3MATUYECKNA PETUKYTYM.
CekpeTopHasa ¢yHKuna annapata lonbpxn. Mogugpukauymss 6enkoB B arinapare
lonegxn. CoptmpoBka 6enkoB B annapate [onbaxu. TpaHCNOpT BELLECTB B KIETKE.
Bakyonu pactutenbHbIX KNeTOK. KneTouHbln cok. Typrop.

[MonyaBTOHOMHbIE opraHoungpl KNETKN: MUTOXOHAPUN, nnactubl.
lMpoucxoxxgeHne mutoxoHgpu u nnactug. CumbuoreHes (K.C. Mepexxkosckui, Jl.
Maprynuc). CTpoeHne n pyHKUUN MUTOXOHAPWUA N NnacTua. MNepBuyHbie, BTOPUYHbIE U
C/IOXXHble nnacTugbl (POTOCUHTE3UPYIOLLMX 3YKApUOT. XIOoponnacTbl, XpPOMOMNIacThl,
NEKONNacTbl BbICLUMX PACTEHNIA.

Hememb6paHHble opraHougbl Knetku CTpoeHne u QyHKUUM HemeMOpaHHbIX
opraHougoB KneTku. Pubocomsbl. lpomexxyToyHblie unameHTsl. MukpopunameHTbl.
AKTUHOBbIE  MUKPODUIaMeHTbl.  MbllwedHble KNeTKWU. AKTUHOBbLIE  KOMIMOHEHTbI
HeMbILLEYHbIX KAeToK. Mukpotpyboukn. KnetouHbir ueHTp. CTpoeHue u aBuXeHne
XKIYTUKOB N pecHudek. MukpoTpyboudkn uyutonnasmbel. LeHTpuonb. besnkuy,
accounmpoBaHHbIe C MUKPOuiameHTaMy N MUKPOTPy6o4Ykamu. MoTOpHbIe 6esKu.

Appo. O6onoyka sgpa, XpomaTtuH, Kapuonnasma, SApbIWKW, WX CTPOEHne u
dyHKUMK.  ApepHbin  6enkoBbln MaTtpukc. [NpocTpaHCTBEHHOE  pacronoXeHune
XPOMOCOM B UHTepPa3HOM aape. SyxpomaTuH 1 retepoxpomatiH. benkn xpomaTtunHa —
FMCTOHbI. [JuHamuvika sgepHon 060/104KM B MUTO3€. SI4EPHbIN TPaHCMOopPT.

Kneto4yHble BKOYeHNA. CpaBHUTENbHAA XapaKTepUCTUKa KIETOK 3yKapuoT
(pPacTuTenbHOWN, XXMBOTHOW, FPUGHON).

AdemMmoHcTpayun

MopTpeThl: K.C. Mepexxkosckuia, J1. Maprynuc.

Tabnuupl n cxembl: «CTPOEHNE BYKAPUOTUYECKON KNETKN», «CTPOEHNE XXNBOTHOM
KneTku», «CTpoeHne pacTuTeNlbHON KneTkn», «CTpoeHne MUTOXOHOPpUU», «A[po»,
«CTpOeHNe NPOKapMOTUHECKON KNETKN».

O6opynoBaHne: CBETOBOW  MWKPOCKOM, MUKpornpenapartbl pacTUTENbHbIX,
>KMBOTHbIX KNETOK, MUKponpenapaTbl 6akTepnasnbHbIX KNETOK.

JlabopaTtopHas paboTa «/13y4yeHne CTPOeHUs1 KNETOK pasfinyHbIX OPraHn3MoB».

MpakTnyeckasi pabota «/13y4eHne CBONCTB KNETOYHON MEMOPaHbI».

JlabopaTtopHasa pa6ota «l/lccnegoBaHne nnasmonmMaa W gennasmonusa B
pacTUTESNIbHbIX KIeTKax».

MpakTnyeckass pabora «/I3ydeHne [OBMKEHUS UMTOMAa3Mbl B pPacTUTESIbHbIX
KneTkax».

Tema 6. O6MeH BeLleCcTB U NpeBpaLleHne 3Heprum B KNneTke

Accummnnauus m guccummnaums — OBe CTOpPOHbl MeTabonuama. Tunbl obmeHa
BELLECTB: aBTOTPOMHLIA N reTepoTpodHbIA. Y4yacTue kucnopoga B OOMEHHbIX
npoueccax. JHepreTnyeckoe obecneveHne Knetku: npespaweHne ATO B 0OMEHHbIX
npoueccax. ®epMeHTATUBHbIA XapaKTep peakuuMi KJETOYHOro Metabonuama.



depMeHTbl, X CTPOEHne, CBOMNCTBA U MexaHn3Mm gencteus. KodepmeHTbl. OTnnung
(epMeHTOB  OT  HeopraHM4yeckMx  KatanuasatopoB. benku-aktusatopbl w©
6enKN-HrMoUTOPbl.  3aBUCUMOCTb  CKOPOCTM  (DePMEHTaTMBHbLIX  peakunin  oT
pPasfiNYHbIX (PaKTOPOB.

[MepBMYHBIN  CMHTE3 OpraHMYecKMx BewecTB B  Knetke. DOTOCMHTES.
AHOKCUIeHHbIN 1 OKCUreHHbIN (hOTOCUHTES Yy GakTepun. CBeTOCOOMpParoLme MArMeHTb!
n MUrMeHTbl peakyMoHHOro LeHTpa. Ponb xnoponnactos B npouecce (hOTOCUHTESA.
CeeTtoBass u TemHoBas asbl. PorogbixaHune, C;, C, m CAM-Tunbl ¢oTocuHTE3a.
MpooykTMBHOCTL (poTOCMHTE3a. BnusHue pasnuuHbiX (PakTopoB Ha CKOPOCTb
doTocmHTe3a. 3Ha4YeHne hOoTOCUHTESA.

XemocuHTe3. PazHoobpasne opraHn3MOB-XEMOCUHTETUKOB: HUTPpUdUUMpytowmne
6akTepun, >kenesobaktepun, cepobakTepun, BOAOPOAHble O6akTepun. 3HaYeHue
XEMOCMKHTES3A.

AHaspobHble opraHm3ambl. Bugbl 6poxkeHus. [MpoaykTbl OpoOXeHna n KX
MCNOMb30BaHNe  4YenoBeKOM. AHaspoOHble  MUKPOOPraHU3Mbl Kak  OObEKTbI
OnoTeXHONOrMN N Bo3GyamTenn 60ne3HEN.

A3pO6Hble OpraHM3mbl. JTarnbl 3HepreTnyeckoro obmeHa. llogroToBUTENbHbIN
aTan. [Mukonna — 6eckncnopogHoe pacLuenseHne roKo3bl.

Buonornyeckoe okucneHue, uUNn KNeEToOYHOE ApbiXxaHue. Ponb MUTOXOHAPUN B
npoueccax O6UoNornMyeckoro okucneHus. Luknunyeckune peakumn. OKMCAUTENbHOE
dochopunmpoBanue. SHeprusi MemOpaHHOro rpagueHTa npoToHoB. CuHTes AT®:
pabota npoToHHon AT®-cuHTasbl. [NpenmyllecTsa a3apobHOro Nyt obMeHa BELLECTB
nepepn, aHaspPOO6HbIM. DPPEKTUBHOCTL SHEPreETUHECKOrO O6MeEHa.

AdemMmoHcTpayun

MopTtpetbl: K. lMpuctin, K. A. Tumupsses, C. H. BuHorpagckun, B. A.
OHrenbrapgr, . Mutydenn, . A. 3aBap3uH.

Tabnuupl N cxembl: «DPOTOCUHTEZ», «IHEPreTUHECKUn obMeH», «BnocmnHTes
6enka», «CTpoeHne epmeHTa», «XeMOCUHTES».

O6opynoBaHmne: CBETOBOW MUKPOCKOMN, ob6opygoBaHWe LOfs MNPUroTOBMEHUS
MNOCTOSIHHbIX U BPEMEHHbIX MUKPOMNpenapaTos.

Jla6opaTopHas pa6oTa «/13yyeHne KaTannTn4eckom akTMBHOCTU (hepMEHTOB (Ha
npuMepe amunasbl U Katanasbl)».

JlabopaTtopHass pa6ota «/3yyeHne  epmeHTaTMBHOrO  pacLiernsieHns
nepokcuga Bogopoda B PacTUTENbHbBIX U XKMBOTHbIX KINETKaX».

JlabopaTtopHas pa6oTta «CpaBHeHne npoueccoB OTOCUHTESA N XEMOCUHTE3A>.

JlabopaTopHas pa6oTta «CpaBHeHMe NPOoLLECCOB BPOXEHNS 1 AbIXaHWS».

Tema 7. HacnepgcrTBeHHast uHchopMaums n peanusaumns eé B KJeTKe

Peakuun martpuyHoro cuHtesa. [lpuHUUN KOMMAEMEHTApHOCTU B peakumsx
MaTpPU4YHOro cuHTe3a. Peannsauus HacneqCcTBeHHOW MHoOpMaumn. feHeTuyecknin Kog,
ero cBoncTBa. TpaHcKpunuus — MatpuydHbii cuHTed PHK. MNpuHUmMnbl TpaHcKpunumn:



KOMMMEMEHTAPHOCTb,  aHTMMNapannenbHOCTb,  acMMMETpuU4YHOCTb.  Co3peBaHme
matpuyHbix PHK B aykapuotndeckon knetke. Hekogupyroryme PHK.

TpaHcnauma n eé€ atanbl. Yyactme TpaHcnopTHbix PHK B 6uocuHTe3e 6enka.
Ycnosusa OuocuHTesa 6enka. KopgupoBaHue amuHokucnoT. Ponb  pubocom B
6rnocunHTese 6enka.

CoBpeMeHHble npefcTaBieHnss O CTpoeHun reHos. OpraHmsauus reHoma y
NPOKapuoT 1 3yKapuoT. Perynsaumsa akTMBHOCTU MrEHOB Yy NPOKapuoT. [nnotesa onepoHa
(®. >XKakob, XK. MaHo). MonekynsipHbie MexaHn3Mbl SKCIPECCUN MEHOB Y 3YKapuOT.
Ponb xpomatuHa B perynsuymy paboTbl reHoB. Perynaums o6MeHHbIX npoueccoB B
KneTke. KneTo4Hbli romeocTas.

Bupycbl — HekneTo4dHble (OPMbl XU3HU K obauratHble napasuTbl. CTpoeHue
NPOCTbIX N CNOXHbIX BMPYCOB, PETPOBMPYCOB, 6akTepuodaroB. )KUSHEHHbIN LNKI
LJHK-cogepxxawmx supycos, PHK-cogepxalymx supycoB, 6aktepuogaros. ObpartHasi
TpaHCKpuUyus, pesepTtasa, MHTerpasa.

BupycHble 3aboneBaHus 4enoBeKa, >XMBOTHbIX, pacteHun. CriAL, COVID-19,
coumanbHble N MeOUUNHCKIME NMPoBnemMbl.

bEuouHgpopmaTuka: uHTErpaumss v aHaam3 O60nbLUMX MaccuBoB («bigdata»)
CTPYKTYPHbIX OUOJIOrMYECKUX [aHHbIX. HaHoTexHosnoruum B OUONOrUN v MeauUUHE.
lMporpammupyembie pyHKUmMmM 6enkoB. Crnocobbl JOCTaBKM JIEKaPCTB.

AemMmoHcTpayun

MopTtpeThi: H. K. Konbuos, . N. iBaHoBCKMiA.

Tabnuupl 1 cxembl: «bnocuHTes 6enka», «feHeTuyeckun Kog», «Bupycbl»,
«bakTepnodarn».

MpakTuyeckas pa6ota «Co3gaHne mogenu supyca».

Tema 8. 2KN3HEeHHbIN UMK KNeTKU

KneTtouHbI uukn, ero nepuogpl 1 perynauns. IHtepgasa n mutos. Ocob6eHHOCTH
npoueccoB, npoTekawwmx B WHTepdasde. [logrotoBka KNETKM K  [AENEHUIO.
MpecnHTeETNYECKUI  (MOCTMUTOTUYECKNIA), CUHTETUYECKUA W  MNOCTCUHTETUYECKUN
(NpemuToTU4ECKNIN) NEepuoabl MHTEPKdA3bI.

MaTtpunyHbin  cuHtes [OHK - pennukagusa. [MNpuHuyuner  pennuvkaun  OHK:
KOMMMIEMEHTAPHOCTb, MOMYKOHCEPBATUBHBIV CUHTES, aHTUNapannenbHOCTb. MexaHnam
pennvkauun OHK. Xpomocombl. CTpoeHue XpomMocoM. Tenomepbl 1M Tenomepasa.
XPOMOCOMHbIN Habop KNETKM — KapuoTun. AunaougHbln 1 rannougHbii Habopbl
XPOMOCOM. [OMONOrnyHbIE XPOMOCOMBI. [1oN0BbLIE XPOMOCOMBI.

HeneHve knetkn — muto3d. CTagnm mMmnto3a 1 NPOUCXOQALLME B HUX MPOLECCHI.
Tunbl MuTO3a. KaprnoknHes n uMtokuHes. buonorndeckoe saHavyeHne MnTosa.

Perynaumsa MmtoTnyeckoro umkna Knetku. lNporpammmpyemas KnetoyHas ruéesnb
— anonTos.

KnetoyHoe 40p0, XPOMOCOMbI, (YHKUMOHANbHass reHoMmuka. MexaHu3mel
nponvgepaynm, andopepeHUNpPOBKU, CTapPEeHUsT U rnbenn KNeToK. «LugppoBasi KneTkas»
— 6UonHpopmMaTnieckne Mogesn PyHKLUNOHUPOBAHUS KIIETKU.



AemMmoHcTpauyun

Tabnuupl 1  cxembl: «KU3HEHHbIN UUKN  KNeTkn», «Mwutos», «CTpoeHune
Xpomocom», «Pennukaumna JHK».

O6opynoBaHune: CBETOBOM MUKPOCKOM, MuKponpenapatbl: «Munto3 B KneTkax
KOpeLLKa fyka».

JlabopaTtopHasi paboTta «/13y4eHrie XpOMOCOM Ha roToBbIX MUKpONpenaparax».

JlabopaTtopHasa pabota «HabniogeHne MUTO3a B KiNeTKax KOHYMKA Kopellka
NyKa (Ha roToBbIX MUKponpenapaTtax)».

Tema 9. CTpoeHue n hyHKUMN OpraHu3moB

Buonornyeckoe pasHoobpasue opraHuamoB. OOHOKNETOYHbIE, KONMOHMalbHbIE,
MHOIOKNETO4YHbIE OPraHN3Mbl.

OCOBEHHOCTN CTPOEHUSI U XKNIHEAEATENbHOCTU OOHOKIETOYHbIX OPraHM3MOB.
BakTtepun, apxen, OQOHOKNETOYHble Trpubbl, OAHOKNETOYHbIE BOOOPOCAW, Opyrue
NPOTUCTLI. KoNnoHnanbHble OpraHn3Mbl.

B3anmocBsasb YacTenl MHOMOKIETOYHOrO OopraHmamMa. TKaHwu, opraHbl U CUCTEMBI
opraHoB. OpraHn3m Kak egnHoe uenoe. lomeocTtas.

TkaHn pacTteHuin. Tunbl pacTUTENbHbIX TKaHen: obpasoBartefibHasi, NMOKPOBHas,
npoBoAsdLlasi, OCHOBHad, MexaHudeckad. OCOBEHHOCTU CTPOeHus, (QYHKUMA 1
PacnoNOXXeHNs TKaHEN B opraHax pacTeHuM.

TkaHn >KMBOTHbIX W YenoBeKa. Tunbl >XUBOTHbIX TKaAHEW: anuTenuanbHas,
coeguHUTENbHasA, MblweyHasa, HepBHad. OcCOB6eHHOCTU CTpoeHus, YHKUMA 1
PacCnoNOXXEHNS TKAHEN B OpraHax XXMBOTHbIX U YenoBeKa.

OpraHbl. BeretatmBHbie 1 reHepaTyBHbie OpraHbl pacTeHnin. OpraHbl 1 CUCTEMBI
OpPraHoB >XXUBOTHbIX 1 YenoBeka. PyHKUUM OPraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHnamoB. Kapkac pacTteHuin. Ckenetbl OQOHOKNETOYHbIX W
MHOIOKJIETOYHbIX >XMBOTHbIX. Hapy>XHbil 1 BHYTPeHHU ckenet. CTpoeHne u Tunbl
COeNHEHNS KOCTEMN.

[BmxeHne opraHnamoB. [BMXXEHNE OOHOKNETO4YHbIX OpraHM3MoB: amMeéBoungHoe,
XXFYTUKOBOE, pEeCHUYHOE. [1BM>XEHNE MHOMOKIETOYHbIX PACTEHU: TPOMN3Mbl 1 HACTUMN.
[B/XEeHNe MHOMOKNETOYHbIX XXMBOTHLIX U YenoBeKa: MbllevHasa cuctema. Pednekc.
CKeneTHble MbILWLbI 1 X paboTa.

MutaHne opraHnamos. [lornolleHne BOAbl, YIMEKUCOro rasa M MUHepasnbHbIX
BELLECTB pacTeHusiMU. [MnTaHne >XMBOTHbIX. BHYTPMMNONOCTHOE U BHYTPUKIETOYHOE
nuweBapeHne. [MnTaHne NO3BOHOYHbLIX >XMBOTHbIX. OTAenbl MNULEBAPUTENBHOIO
TpakTa. [NuweBapuTenbHble XXenesabl. [uwesapuTtensHas cuctemMa YenoBeka.

ObixaHne opraHuamoB. [bixaHue pacTteHui. [bixaHue >XMBOTHbIX. Ouddysus
ra3oB 4epes3 MOBEPXHOCTb KNETKU. KoxHoe AabixaHue. [bixaTenbHas noBepXHOCTb.
)KabepHoe n nérovHoe pApixaHue. [bixaHne MO3BOHOYHbIX >XUBOTHbLIX W YenoBeKa.
OBOJMIOLUMOHHOE  YCNOXXHEHNE  CTPOEHUS  NMETKMX  MO3BOHOYHbLIX  >KMBOTHbIX.
IbixatenbHas cuctema 4enoseka. MexaHnam BeHTUASUMW NErKMX Yy NTuY w
MnekonuTarowmx. Perynauns gbixaHus. ObixatensHole 06 bEMBI.



TpaHCcnopT BeWecTB Yy OpraHM3MoB. TpaHCMNOPTHblE CUCTEMbl pPaCTEHWUN.
TpaHcnopT BewecTB Y XUBOTHbIX. KpoBeHOCHas cuctema u eé opraHbl. KpoBeHoCHas
cucTemMa MO3BOHOYHbIX >XUBOTHbIX WM 4enoBeka. Cepaue, KPOBEHOCHbIE COCyAbl Y
KpoBb. Kpyrn  KpoBooGpalleHVsi.  OBOJMOLMOHHbIE  YCIIOKHEHUSI  CTPOEHWS
KPOBEHOCHOW CUCTEMbI MO3BOHOYHbIX XXNBOTHbIX. PaboTa cepaua n eé perynayus.

BbigeneHne y opraHnamoB. BbigeneHne y pacteHuin. BoigeneHue y >XUBOTHBbIX.
CokpatutenbHble Bakyonu. OpraHbl BbigeneHus. dunstpaums, cekpeuns n obpatHoe
BCacblBaHNE KaK MexaHu3Mmbl paboTbl opraHoB BbigeneHus. CBA3b MONOCTM Tena C
KPOBEHOCHOW U BblAENUTENBHON cnucteMamun. BoligeneHne y NoO3BOHOYHbIX XXUBOTHbIX U
yenoseKka. lNo4vkn. CTpoeHne n yHKUMoHMpoBaHue HedpoHa. Obpa3oBaHME MOYN Y
YyenosBeka.

3awmta y oOpraHusmMoB. 3awmta Yy OAHOKJIETOYHbIX OpraHu3mMoB. Criopsbl
6aKTepui N UUCTbl NpoCcTenWwmnX. 3awmra Yy MHOMOKIETOYHbIX pacTeHuin. KyTukyna.
Cpepncrea NacCMBHON U XMMUYECKON 3awmnTbl. PUTOHUMAObI.

3awmta y MHOIOK/ETOYHbIX XXMBOTHbIX. [TOKPOBbI 1 MX NPOM3BOAHbIE. 3alumTa
opraHm3ma ot 6onesHen. VMiIMMyHHasa cuctema yenoseka. KNneTto4Hbl 1 ryMoparbHbIil
NMMYHUTET. BpPOXAEHHBIN 1 NPUOBPETEHHbIN CNeunUYecKnin UMMYHUTET. Teopus
KnoHanbHO-cenektusHoro ummyHuteta (M. Spnux, ®. M. bepHet, C. ToHerasa).
BocnanutenbHble OTBETbI OpraHn3moB. Ponb BPOXXAEHHOrO UMMYHUTETA B PasBUTUN
CUCTEMHbIX 3a6051EBaHNIA.

PasgpaxxmumocTb 1 perynauus y opraHn3moB. PasapaXXnMocTb Y OQHOKIETOUHbIX
opraHm3amoB. Takcucbl. PasgpaxumMocTb W perynsaumss 'y pacteHun. PocToBble
BeLLecTBa U UX 3Ha4YEHMe.

HepBHasa cuctema n pedneKktopHas perynsauus y XUBoTHbIX. HepBHas cuctema u
€€ oTgesbl. OBOMMOLMOHHOE YCNOXXHEHNE CTPOEHUS HEPBHOW CUCTEMbI Y XXUBOTHbIX.
OTpaenbl ronoBHOMO Mo3ra NMO3BOHOYHbLIX XXMBOTHbLIX. Pednekc n pednektopHas gyra.
besycnoBHble 1 ycnoBHble pedieKChl.

[ymopanbHas perynsumsa u 3HOOKPUHHAs CUCTEMa >XMBOTHbIX M YenoBeKa.
>Kenesbl 9HOOKPUHHOW CUCTEMbI U X FOPMOHbLI. [lencTtBne ropmoHoB. B3aanmocssasb
HEepPBHOW N 3HAOKPUHHONW cucTeM. [unotanamo-runodusapHas cucrtema.

AemMmoHcTpayun

MopTtpeT: W. . lNaBnos.

Tabnnupl 1 cxembl: «OgHOKNETOYHbIE  BOAOPOCAU»,  «MHOMOKNETOYHbIE
BOgopocnu», «baktepun», «[pocTenwmne», «OpraHbl LBETKOBbIX pacTeHNN», «CUCTEMBI
OpraHoB MO3BOHOYHbIX >XUBOTHbIX», «BHYTPEHHEe CTPOEHME HaCEKOMbIX», «TKaHu
pacTeHun», «KopHeBble cuUcCTeMbl», «CTpoeHue cTebnsa», «CTpoeHue nMcToBOW
NNaCTUHKK», «TKaHW >XXUBOTHbIX», «CKeneT yenoseka», «[luwesaputensHas cuctemar,
«KpoBeHOCHasa cuctema», «[pixatenbHas cucTtema», «HepBHas cuctema», «Koxxa»,
«MblweyHas cuctemar, «BblgenutenbHaa cuctema», «IOHOOKPUHHAs cuctemar,
«CTpoeHne Mblwubl», «AMMyHUTET», «KUWIEYHONONOCTHbIE», «Cxema nuTaHus
pacTeHnin», «KpOBEHOCHbIE CUCTEMbI MO3BOHOYHbIX XXUBOTHbIX», «CTpOeHne rugpbl»,
«CTpoeHne nnaHapum», «BHYTpeHHee CTpOeHue [O0XOEeBOro u4epss», «HepBHas



cuctema pblb», «HepBHas cuctema narywkmn», «HepBHas cuctema npecMbIKatoLLMXCS»,
«HepBHasa cuctema ntuy», «HepBHasa cuctema mnekonutaroLwwmx», «HepBHas cuctema
Yyenoseka», «Pegnekc».

O6opynoBaHue: CBETOBOWM MUKPOCKOM, MUKpornpenapaTbl OOHOKNETOYHbIX
OpraHM3MoB, MUKponpenapartbl TKaHenW, pPaKoBUHbI  MOJUIKOCKOB,  KOMIEeKuun
HACEeKOMbIX, WIMOKOXUNX, >XUBble 3KIEMMSPbl KOMHATHbIX pacTeHun, repbapun
pacTeHNn pa3HbIX OTAENO0B, BNaXKHble npenapaTbl XXNBOTHbIX, CKENETbI MO3BOHOYHBbIX,
KONMekunMn 6eCrno3BOHOYHbLIX >XUBOTHbLIX, CKeNleT 4enoBeka, obopynoBaHne Ons
AEMOHCTPAUMN  MOYBEHHOrO0 U BO3QYLUHOMO MUTaHUSA pPacTeHun, pacluensieHns
Kpaxmana n 6enKoB nog AenCcTBMEM (hepMeHTOB, 060pyaoBaHNE NS AEMOHCTpaUmn
OMbITOB MO W3MEPEHUIO >KM3HEHHOW EMKOCTU NErKMX, MexaHu3ama [OpiXxaTefbHbIX
OBVDKEHNIA, MOLENW MONOBHOMO MO3ra pasfinyHbIX XXUBOTHbIX.

JlabopaTtopHasi paboTta «/I3y4eHne TKaHen pacTeHNin».

JlabopaTtopHasi paboTa «/13y4eHne TKaHen XXNBOTHbIX».

JlabopaTtopHas paboTa «/13y4yeHre opraHoB LIBETKOBOIO pacTEHNS».

Tema 10. PazamHOXXeHune u pa3Butue opraHM3mos

dopMbl  pa3MHOXXEHMSI OpraHM3MoB: 6ecnosioe (BKMKOYas BeretatMBHOE) U
nonosoe. Buabl 6ecnonoro pasmMHOXXeHWs: NOYKOBaHMe, Cropynauns, dparMeHTaums,
KNOHMpPOBaHMeE.

MonoBoe pasmHoXeHue. Nonosble KNETKKU, unn rametol. Menos. Ctagumn menosa.
lMoBepeHne xpomocom B Menose. KpoccuHrosep. Buonornyecknin cmbicii Menosa u
nonosoro npouecca. Menos n ero Mecto B XXU3HEHHOM LK€ OPraHN3MOoB.

MpensapopbiweBoe pasButue. fameToreHes y >XMBOTHbLIX. [lonoBble >kenesbl.
O6pasoBaHne 1 pasBuTue MNofoBbIX KneTtok. CnepmartoreHe3d n ooreHes. CTpoeHue
NONOBbIX KNETOK.

OnnopgoTtBopeHne 1 3MOpMOHANbHOE  pasBuUTUE  XKMBOTHbIX.  Crnocobbl
OonnoAO0TBOPEHUS: HAPY>XKHOe, BHYTpPeHHee. [lapTeHoreHes.

HonBuaoyanbHoOe pasBuTUE OPraHnM3MoB (OHTOreHes). dMOPUONOrna — Hayka o
passuTn opraHnamoB. MopgoreHe3s — ofHa n3 r71aBHbIX MpoodremM 3MOPUOIOrUu.
KoHuenuyms mopgoreHoB n mogenn mopgoreHesa. Ctagum aMmbpuoreHesa XXUBOTHbIX
(Ha npumepe narywkn). OpobneHve. Tunbl apobneHus. [eTtepMuHupoBaHHoe U
HeaepMuHUpoBaHHoe [pobnerHne. bnactyna, Tunbl 6nactyn. OCO6eHHOCTN APOBeHNs
MaeKonuTaowmx. 3apoapllleBble NUCTKK (racTpynsauus). 3aknagka opraHoB M TKaHew
N3 3apopbilleBbIX NMCTKOB. B3auMHoOe BNnsSHME YacTen pasBuBaroLLEroca 3apofbila
(embpuoHanbHaas WHOYKUMS). 3aknagka nnaHa CTPOEHUS XXMBOTHOMO Kak pesynbrar
nepapxmyecknx B3aMMOLENCTBMI reHOoB. BnuaHne Ha am6puoHanbHOe pasBuTre
PasnMYHbIX (PaKTOPOB OKpPY>KatoLLen cpeapl.

PocT 1 passutune xmBoTHbIX. [NocTambpuoHansHbI nepuoa. MNpsamoe n Henpsimoe
passuTne. PasButne ¢ MeTaMopo30M y 6€CNO3BOHOYHbIX M MO3BOHOYHbIX XXMBOTHbIX.
Buonornyeckoe 3HaveHne MPAMOro MU HENpPAMOro pasBUTUSA, UX pPacnpoCTpaHeHne B
npupoge. Tunbl pocTa XMBOTHbIX. PaKTOPbl Perynsaumm pocta XXUBOTHbIX U YenoBeka.



CTtagum nOCTOMOPUOHANBHOINO Pas3BUTUA Y XXUBOTHbIX W 4Yenoseka. [lepuoabl

OHTOreHesa 4yenoseka. CTapeHne n cMepTb Kak 61oNorn4yeckme npoLeccesl.
PaamHOXeHVe u passutue pacteHun. l[ametoput un cnopodut. Menos B

XXN3HEHHOM LmKne pacteHmin. O6pasoBaHme Crop B npouecce menosa. [ametoreHes y

pacTeHnin. OnnogoTBOPEHME U PasBUTME pPACTUTENbHbIX OpraHu3mMoB. [1BonHoe

onnoaoTBOPEHME Y LBETKOBbIX pacTeHunin. O6pasoBaHue 1 pa3BuUTMeE CEMEHM.
MexaHn3Mbl perynsumm oOHToreHesa y pacTeHUin N XXUBOTHbIX.

AdemMmoHcTpayun

MopTtpeTsl: C. I. HaBawwH, X. LLInemaH.

Tabnubl n  cxembl: «BeretatmBHoe pa3MHOXeEHME», «Tunbl 6ecnonoro
Pa3MHOXEHUs1», «Pa3MHOXeHMe xnamugomoHapgbl», «Pa3MHOXEHWe  3BITIEHbI»,
«PasmHoXeHne rugpbl», «Meinos», «XpoMocCOMbl», «lameToreHes», «CTpoeHune

ANLEKNETKM n cnepmartodonga», «OCHOBHble CTagun OHTOreHesa», «[lpsmoe wu
HenpsiMoe pasBuTuE», «PasBuTue mMamckoro xyka», «Passutne capaHyun», «Passutune
NArywkmn», «[JBONHOE OMNAOAOTBOPEHME Y LBETKOBbIX pacTeHuin», «CTpoeHne CeMsH
OAHOAOONbHbBIX W ABYOOSNbHbIX pPacTeHU», «XKU3HEHHbIN LUK MOPCKOW KamnycTbl»,
«KUBHEHHBIN UMK Mxa», «KU3HEHHbIN LUWKN MNanopoOTHUKA», «)KUSHEHHbIN LMK
COCHbI».

O6opynoBaHne: CBETOBOWM MUKPOCKOM, MUKponpenapatbl SAWLEKNETOK U
cnepmMaTo3onaoB, Mogenb «Linkn passuTtms NaryLwkm».

JlabopaTtopHasa pa6oTta «/I3yyeHne CTPOEHUs1 MOMOBbLIX KIETOK Ha rOTOBbIX
MUKponpenaparax».

MpakTnyeckass pab6ota «BbisiBneHne npu3HakoB CXOACTBaA 3apofplllen
MO3BOHOYHbIX XKNBOTHbIX».

JlabopaTtopHas pa6oTta «CTpoeHne opraHoB pPa3MHOXXEHNS BbICLLUNX PACTEHUI».

Tema 11. leHeTUKa — HayKa 0 HacnNeaACTBEHHOCTU U UBMEHYNBOCTU OPraHM3mMoB

VicTopus cTaHOBNEHUA U pa3BUTUS MEHETUKM KaK Hayku. Pabotsl . Mengens, I
ne ®punsa, T. MopraHa. Ponb oTe4eCTBEHHbIX YHEHbIX B pas3BuTUM reHeTukn. Pa6oTtsbl H.
K. Konbuosa, H. W. Basunosa, A. H. Benosepckoro, I [O. KapneyeHko, 0. A.
dununyeHko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIE TEHETMYECKNE TMOHATUS U CUMBONbl. [OMONOrMYHbIE XPOMOCOMBbI,
annenbHble reHbl, ansTePHATUBHbBIE NPU3HAKN, LOMWUHAHTHbIN U PELLECCUBHbIN MPU3HAaK,
rOMO3UroTa, reTtepo3nroTa, YnucTas numHus, rmépugpl, reHotun, deHotTun. OCHOBHbIE
MEeTOAblI reHETUKMN: rmépunaoonorn4ecknm, LMTONOMMYECKINN,
MONEKYNAPHO-FEHETUYECKIIA.

AemMmoHcTpayun

MopTpetol: . Mengensb, . ge ®pus, T. MopraH, H. K. Konbuos, H. V. Basunos, A.
H. Benosepckun, I. . KapneyeHko, FO. A. dunnnyenko, H. B. Tumodees-PecoBckuin.

Tabnuupl N cxembl: «MeTogbl reHETUKN», «CXeMbl CKPELLMBAHWNS».

JlabopaTtopHas pa6ota «[lpo3oduna Kak 06bEKT reHETUYECKNX
ncenepoBaHnng.



Tema 12. 3aKOHOMEPHOCTU HAacNeaACTBEHHOCTHN

MoHornbpugHoe ckpewmaHue. NepsBbit 3akKoH MeHaens — 3aKoH eguHoobpasns
rmépuaoB nNepBoro nokoneHus. MNMpasuno goMnHMpoBaHus. BTopon 3akoH MeHpgens —
3aKOH paclienfnieHns npusHakoB. Llutonorndeckne OCHOBblI MOHOMMOPUOHOrO
cKpewmBaHus. [mnotesa YMCTOTbI raMeT.

AHanuaupyowee ckpewmsaHne. [1pOMEXYTOYHbIM XapakTep HacnegoBaHus.
PacLuenneHve npnsHakos Npu HEMNOSIHOM AOMUHNPOBaHUMN.

OurnbpungHoe ckpewwmBaHue. TpeTunh 3akoH MeHOens — 3akKOH He3aBUCUMOIro
HacnenoBaHus NpU3Hakos. LinTonornyeckne ocHoBbI AUrMO6pPUAHOro CKpeLLBaHus.

CuenneHHoe HacnegosaHne npuadHakoB. Pabotel T. Moprana. CuenneHHoe
HacnegoBaHWE MeHOB, HapyLUEHME CLUEMNNeHus Mexxay reHamu. XpoMocoMHas Teopus
HaCNeqCTBEHHOCTW.

leHeTnka nona. XPOMOCOMHbI MEXaHU3M OrnpeaeneHns nona. AyToCOMbl ”
nosioBble XPOMOCOMbI. [OMOrameTHbli UK reteporaMeTHbll nof. [eHeTndeckas
CTPYKTYypa NosoBbIX XpOMOCOM. HacnegoBaHue npn3HakoB, CUEMNIEHHbIX C MOSIOM.

leHOTMN KaK uenoctHas cuctema. [nenoTponus — MHOXECTBEHHOE AencTBue
reHa. MHoXecTBeHHbIN — annenu3am. B3aumopencTsme  HeannenbHbIX  FEHOB.
KomMmnnemeHTapHOCTb. InucTaa. [Nonmmepus.

[eHEeTMYECKNIA KOHTPOMNb PasBUTUS PacTEHUN, XXMBOTHLIX U YeNoBeKa, a Takxe
hr3nMoNOrn4ecKnx NpPOLLECCOB, MOBEAEHMS WM KOTHUTUBHbIX (PYHKUMIA. [eHeTnyeckue
MeXaHn3Mbl CUMOUOreHe3a, MeXaHU3Mbl B3auMOAENCTBUS «XO3AMH — napasut» u

«XO3AMH — MUKpPOOMOM». [eHeTMYecknme acnekTbl KOHTPONSs U M3MEHEHUs
HacnenCcTBEHHON MHOPMaLUMn B MOKONEHUSX KNETOK U OPraHn3MOoB.
AemMmoHcTpayun

MopTpeTol: . MeHpgenb, T. Mopran.
Tabnuupl 1 cxembl: «[lepBbin 1 BTOPOW 3aKOHbl MeHpensi», «TpeTuin 3aKoH

MeHgens»,  «AHanua3vpylollee CKpewmBaHue», «HenonHoe  AOMUHUPOBaHMWE»,
«CuenneHHoe HacneqoBaHMe NPU3HaKoB Yy Apo30dunbl», «[eHeTnka nona», «Kapnotun
yenoeseka», «Kapuotun paposodunbl», «Kapunotmn nTuubl», «MHOXXECTBEHHbIN

annennam», «<BsanmogencTaeme reHoB».

O6opynoBaHune: Moaenb ANns AEMOHCTPaUMN 3aKOHOB eanHoobpasuns rmépugos
NepBOro NOKOMEHNST U pacLUeneHns Npu3HakoB, MOLeNb A1 AEMOHCTpaUUnN 3aKoHa
He3aBUCUMOIro HacnegoBaHUs MPU3HaKoB, MOAeNb ANs AEMOHCTPaunn CuensieHHOro
HacneqoBaHWs NPU3HaKoB, CBETOBOW MUKPOCKOM, MUKponpenapart: «[po3oduna».

MpakTnyeckasa pa6ota «/13y4yeHne pesynstatoB MOHOMOPULAHONO CKpeLLBaHNs
y OpO30uUsbl».

MpakTnyeckas pa6ota «/3y4yeHne pe3ynstaTtoB AUrMépngHOro CKpeLmMBaHus y
Apo30unbl».



Tema 13. 3aKOHOMEPHOCTN U3MEHYUBOCTHU

BsaumopenictBne reHotuna wu  cpegpl npu  bopmMupoBaHun - eHoTmna.
M3mMeH4MBOCTbL Npu3HakoB. KayecCTBEHHble M KOMMYECTBEHHble Mpu3Haku. Bugpl
N3MEHYNBOCTUN: HEHACNeACTBEHHAs U HacneqCTBEHHas.

MoagndpurkaumoHHas  mameHdmsoctb. Ponb  cpegbl B (hOpMUPOBaHUU
MOANMPMKALVMOHHON M3MeHYMBOCTU. HopMa peakuum npuaHaka. BapuaunoHHbI psg v
BapuauunoHHas Kpueas (B. MoraHHceH). ConicTBa MOANUKALMOHHON N3MEHUYNBOCTH.

leHoTMNnYeckaa un3MeH4MBOCTb. CBOWCTBA TEHOTUMUYECKOW W3MEHYMBOCTM.
Buabl reHOTUNNYEeCKON N3MEHYMBOCTIN: KOMOUHATNBHASA, MyTaLMOHHAs.

KombuHaTtmBHass u3MeH4YnMBOCTb. Menos v nonoBoM npouecc — OcHoBa
KOMOUHATVBHOW W3MEH4YMBOCTU. Pofib KOMOMHATUBHON W3MEHYMBOCTM B CO3LaHUN
reHeTU4eCKOro pasHoobpasus B npeagenax ogHoro suga.

MyTaunoHHas M3MEeH4YMBOCTb. Buabl MyTauuin: reHHble, XPOMOCOMHbIE,
FeHOMHbIE. CnoHTaHHble n NHOYLUMPOBaHHbIE MyTauuu. ApepHble n
yutonnasmartmyeckme mytauun. Comatmyeckue u nonosble MyTauuun. [puymHbl
BO3HUKHOBEHUSA MyTauuin. MyTareHbl U UX BAUSIHWE HA OpraHn3mbl. 3aKOHOMEPHOCTU
MyTaUMOHHOro npouecca. 3aKoH [OMOMIOrMYEeCKNX pPsgoB B HAcneoCTBEHHOW
namenumnsoctun (H.V. Basnnos). BHesaepHas UISMEHYMBOCTb U HACNELCTBEHHOCTb.

anureHeTika n anNUreHOMMKa, POoJib ANUreHETUYECKNX (haKTOPOB B Hace[0BaHNN
Y UBMEHYNBOCTU (hEHOTUMNHECKNX MPUSHAKOB Y OpraHU3MOB.

AemMmoHcTpayun

MopTtpeTsl: . ne ®pug, B. NoraHHceH, H. V. BaBnnos.

Tabnuubl 1 cxemsbl: «Bugbl n”3MeH4YnBOCTU», «MognrkaumoHHass N3MEHYNBOCTb»,
«KombuHaTMBHass W3MEHYMBOCTb», «Menos», «OnnogoTBOpeHne», «leHeTn4eckne
3aboneBaHus YenoBeka», «Bungpl MmyTaunine.,

O6opypoBaHne: XuBble UK repbapHble 39K3EMMSAPbl KOMHATHbLIX pacTeHUNn,
PUCYHKI (hoTorpaduin) >XMBOTHbIX C Pa3NYHbIMUN BUAAMWN N3MEHUYNBOCTMW.

JlabopartopHasa pa6orta «/iccnegosaHne 3aKkOHOMEPHOCTEN MOANUKALMOHHON
N3MEHYNBOCTU. [TOCTpOEHNe BapnaumMoOHHOIo psfa U BapnaumoHHON KPUBOW».

Mpaktuyeckas pa6ora «Mytaumm y  pgpos3odwunabl  (HA  roTOBbIX
MUKponpenapaTax)».

Tema 14. leHeTUKa YenoBeka

Kapnotun 4enoseka. MexgyHapogHass nporpamma WUCCAeaoBaHusi reHoma
yenoBeka. MeTofpbl U3yYEeHUS FEeHETUKM 4YenoBeKa: reHeanornvyeckuin, 6nm3HeuoBbIi,
UNTOrEHETUYECKNI,  MONYNSAUMOHHO-CTATUCTUYECKUIN,  MONEKYNAPHO-FEHETUYECKNIA.
CoBpemMeHHOe  onpefefnieHMe  reHotuna: NOMHOMEHOMHOE  CEeKBEHNPOBAHUE,
reHoTmunupoBaHne, B TOM 4ucne c nomowbko [MLUP-aHanu3a. HacnepoctBeHHble
3aboneBaHns 4enoBeka. [eHHble N XPOMOCOMHble 60fe3Hn 4enoBeka. bonesHu ¢
HACNeQCTBEHHON MPEeApacnonioOXXEHHOCTbIO. 3HayeHne MeOuUMHCKON TeHETUKM B
npepoTBpaLLeHNN n ne4yeHnn reHETUYECKNX 3aboneBaHuin yenoseka.
Meanko-reHeTn4eckoe KOHCYNLTUpOBaHMe. CtBonosble KNETKMW. MoHaTne



«FEHETUYECKOro  rpysar». OJTUYEeCKMe acnekTbl WUCCNefoBaHUMn B obnactu
penakTMpOBaHMS reHOMa U CTBOSTOBbIX KNETOK.

leHeTn4eckne  akTopbl MNOBbLIWEHHON  YYBCTBUTESIBHOCTU  4YefloBeka K
hn3nN4ecCKoMy U1 XMMUYECKOMY 3arpsA3HEHU0 OKpyXXarwollen cpefpl. [eHeTndeckas
npenpacnonioXXeHHOCTb YenoBeka K naToornsm.

AemMmoHcTpayun

Tabnuubl 1 cxembl: «Kapmnotun 4enosekar», «MeToaobl W3YYEHUA TEHETUKN
YyenoBeKa», «[eHeTu4eckne 3aboneBaHns YenoBeka».

MpakTnyeckas pabora «CocTtaBneHne 1 aHanu3 poaoCIOBHON».

Tema 15. Cenekuyns opraHu3moB

LlomecTnkaumsa n cenekums. 3apoxxgeHne cenekumm n gomecTtukaumn. Yyenuve H.
N. BaBunoBa o LleHTpax NpOUCXOXXAEHUA M MHOroo6pasns KymnbTYPHbIX PacTEHWMN.
Ponb cenekuun B co3gaHuyM COPTOB pacTeHMA M nopopn >XMBOTHbIX. CopT, nopoaa,
lWwTaMM. 3aKOH TOMOJIOTMYECKUX PSOOB B HacnegcTBeHHon wuamendmsoctn H. .
BaBunnoBa, ero saHaveHmne gnsi CenekumoHHom paboThl.

MeTogbl cenekumoHHon paboTbl. VICKyCCTBEHHbI OTOOpP: MacCoBbI 1
NHOVBUAYaNbHbIN. 3Tanbl KOMOMHAUMOHHOW cenekunn. VcnbitaHne npounssoguTenei
no notomcTtey. OTOOP NO MFEHOTUMY C NMOMOLLLIO OLLEHKM (DeHOTUMNA NOTOMCTBA N OTOOP
No reHoTuny ¢ nomoubio aHannsa OHK.

VICKyCCTBEHHbIN MyTareHe3 Kak MeTofd CeNeKUMOoHHON paboTbl. PagnaunoHHbIn 1
XUMNYECKNA MyTareHe3 KakK WCTOYHUK MyTauun y KynbTYpHbIX (hOpM OpraHu3mMoB.
Vicnonb3oBaHne reHOMHOro pefakTupoBaHuUs U METOAO0B peKoMOMHaHTHbIX OHK ons
NONYy4EHNA NCXOOHOro MaTepuana s cenekuunmn.

MonyyeHne nonunnongos. BHyTpuBmngosas rmbpngnsaunsa. bnmskopoacteseHHoe
CKpewmBaHue, unu WHOpUANHT. HepoacTBeHHOe CKpeluBaHue, Win ayTopuauHI.
leTepo3uc n ero npudnHbl. Mcnonb3oBaHue retepos3uca B cenekuynn. OTganéHHas
rmbépungnsaumns. [lpeopgoneHne 6Gecnnogus MeXBUOOBbIX rMOpuaoB. [JocTukeHus
cenekuumn pacTeHnm N XXNBOTHbIX. «3e1EHasi PeBOIIOLNST».

CoxpaHeHne N N3y4eHne reHETUYECKUX PECYPCOB KYSIBTYPHbIX PaCTEHUN U KX
ONKNX poauyen Ons co3faHus HOBbIX COPTOB M MMOPUAOB CEbCKOXO3ANCTBEHHbIX
KYNneTyp. U3y4eHue, coxpaHeHne U yrpaB/ieHWe reHETUYECKUMU pecypcamm
CEJIbCKOXO3SNICTBEHHbIX U [POMbIC/IOBbIX ~ XUBOTHbIX B LIENISIX  YJYYLLEHUS
CYLLECTBYIOLMX M CO3[JaHUS HOBbIX MOPOK, JIMHWUA M KPOCCOB, B TOM 4uC/E C
MPUMEHEHNEM COBPEMEHHbLIX METOLOB Hay4YHbIX WCCAEQOBaHWN, NepenoBbiX UAEN U
repcrneKTUBHbIX TEXHOIOMMA.

AemMmoHcTpayun

MopTtpeTtbl: H. V. BaBunos, U. B. Muuypuh, I'. 1. KapnedeHko, 1. 1. JlykbsHeHKO,
b. J1. Actaypos, H. bopnoyr, [1. K. bensies.

Tabnuubl 1 cxeMbl: «LIeHTpbl MPOMCXOXOEHUS U MHOroobpasusi KysnbTypPHbIX
pacTeHnn», «3aKOH TOMOJSIOMMYECKNX PSAOB B HACNEACTBEHHOW W3MEHYNBOCTU»,
«MeTogbl cenekumm», «OTganéHHasa rmépuansauus», <MyTtareHes».



JlabopaTopHas pab6oTta «/I3yyeHne COPTOB KySIbTYPHbIX PacTeHWA K Mnopog,
AOMALLHUX XXUBOTHbIX».

Jla6opaTtopHasi paboTta «/13y4eHne MeToA0B Cenekuun pacTeHnm».

MpakTnyeckas pabota «[1prBMBKa pacTeHnin».

Akckypeus «OCHOBHbIE METOAbI N AOCTXKEHNS CENEKLMN PACTEHNIA N XXNBOTHbIX
(Ha CenekUMOHHYI CTaHUMIO, MSIEMEHHYI (hepMy, COPTOUCMbITATENbHbIA Y4aCTOK, B
TenN4YHOE XO3ANCTBO, B 1abopaTopuUIO arpoyHMBepCcuTeTa MM Hay4HOro LeHTPa)».

Tema 16. BuorexHonorns n cuHTeTU4YecKas 6uonorma

O61bekTbl, Ucnonb3yemble B GUOTEXHONMOMN, — KNETOYHbIE N TKAHEBbLIE KYNLTYPbI,
MUKPOOPraHn3mbl, nx XapakTepucTuka. TpagnunoHHas OMOTEXHONOMNS:
xneboneyeHve, nony4yeHve KNCTOMOJTOYHbIX NPOAYKTOB, BUHOOENNe.
Mukpobuonorndecknin  cuHTe3. OO6BLEKTbI  MUKPOOUONOMMYECKUX  TEXHOSOMNIA.
MponssoacTeo 6enka, aMMHOKUCOT U BUTAMUHOB.

CosgaHne TEeXHONOrMi Wn WHCTPYMEHTOB LiENeHanpaBfieHHOro W3MEHEHNs W
KOHCTPYMPOBAHUA FEHOMOB C LENbio MOMy4YEeHUss OPraHu3mMoB U UX KOMMOHEHTOB,
cogepXKawmx He BCcTpevarowmecs B Npupoae GMOCMHTETUYECKME NYTHU.

KnetoyHass uHXeHepusi. MeToabl KynbTypbl KNETOK W TKaHel pacTeHun U
XXNBOTHbIX. KpnobaHku. Comatmnyeckas rmépuansaums 1 ComaTn4ecKnin aMbpuroreHes.
Vicnonb3oBaHne rannovgoB B cenekumn pacTteHuin. [losydeHne MOHOK/IOHa IbHbIX
aHTuTen. Vicronb3oBaHNe MOHOK/IOHA/IbHbIX U MOJINKIIOHA/IbHbLIX aHTUTE B MEAULVHE.
VIckycCTBEHHOE OMIOAOTBOPEHME. PEKOHCTPYKUNA ANLEKNETOK U KJIOHMpOBaHue
XXMBOTHbIX. MeToan TpaHcnnaHTaumm sagep  KINeTok. TexHosnorun 0340POB/EHWS,
KYNIbTUBUPOBAHNS Y MUKPOKJIOHA/IbHOrO  Pa3MHOXXEHUST  CEJIbCKOXO35IMICTBEHHbIX
KyNbTyp.

XpOMOCOMHass W reHHas WHXeHepusi. VICKYCCTBEHHbIA CUHTE3 TreHa WU
KOHCTpynpoBaHne pekoMbuHaHTHbiXx [OHK. CosgaHue TpaHCreHHbIX OopraHu3MoB.
LJOCTXeHNa 1 NepcneKkTBbl XPOMOCOMHOW U FEHHON UHXEHepUn. JKonorndeckue um
aTN4eckme NPoobnemMbl FEeHHON NHXEHEPUN.

MepnuunHckne 6NOTEXHOSOrNI. NocTreHoMHas umdpposas MeauLUmHa.
MUP-gnarHoctnka. MeTabonoMHbIM aHann3, FEeHOLIEHTPUYECKUM aHanns3 npoTteoma
YyenoBeKa A5 OLUEHKN COCTOSIHUSA ero 340poBbs. VIcnonb3oBaHWe CTBOMOBbLIX KNETOK.
TapreTHaa Tepanuna paka. 3D-6unounHxeHepus pns paspaboTkn dyHOaMeHTasIbHbIX
OCHOB MEOMUUHCKNX TEeXHONMOrMn, COo30aHUS KOMMMEKCHbIX TKaHel CcoYeTaHueM
TEXHONOMNA TPEXMEPHOro OUONPUHTUHIA W ckaddonguHra gns peweHna 3apad
NepCcoHanM3NpPoBaHHON MeaNLMHbI.

CospaHune BEKTOPHbIX BaKUVH C Liefblo o6ecneveHmnss KOMOUHNPOBAHHOWN 3aLnTbl
oT BO36yauTenen OPBW, yCcTaHOBMeHne MOJIEKYNSAPHbIX MeXaHN3MOB
dyHKUnoHnpoBaHna PHK-cogepxxalimx BUpYCcOB, BbI3blBaOWMX OCO60 oOnacHble
3aboneBaHns YenoBeKa 1 XXNBOTHBbIX.



AemMmoHcTpayun

Tabnuupbl 1 cxembl: «/Icnonb3oBaHMEe MUKPOOPraHW3MOB B MPOMbILLIEHHOM
NPON3BOACTBE», «KNeTo4Has UHXXeHepus», «[eHHas NHXXeHepnsi».

JlabopaTopHas pa6ota «/13y4yeHne 06 beKTOB BUOTEXHONOMN».

MpakTnyeckas pa6ota «[lonyyeHne MOMOYHOKUCIbIX MPOLYKTOB».

IKkekypeus  «bnotexHonorms - BaXHeWwasa nNpou3BoAuUTENbHAA — cuna
COBPEMEHHOCTU (Ha BMOTEXHONOMMYECKOE NPON3BOLCTBO)>.

11 KJ1IACC

Tema 1. 3apoXxaeHne n passutue 3BOJIIOLUOHHbIX NPeACcTaB/IeHu B 6uonorum
oBonounoHHaa  Teopus Y. [JapsBuHa. [1pegnocbinkym  BO3HUKHOBEHUS

AapsuHM3ma. 2Kn3Hb 1 HayyYHas gesaTtenbHocTb Y. [JapBuHa.

OBmxywme cunbl asonoumn Buaos no Y. [apBuHy (BbiCOKasi MHTEHCUBHOCTb
Pa3MHOXEHNS  OPraHM3MOB,  HacneacTBeHHas  W3MEH4YMBOCTb, 6Gopbba  3a
CYLLECTBOBAHNE, ECTECTBEHHbIN U UCKYCCTBEHHbIN OTOOP).

OdopmneHne cuHTeTnyeckon Teopumn asonouumn (CTI). HentpanbHas Teopwus
apontoumn. CoBpeMeHHas 3BOMOLMOHHAA 61onorna. 3Ha4eHne 3BONIOLMOHHON TEOPUN
B ()OPMUPOBAHUN ECTECTBEHHO-HAYYHOWN KapTUHbI M1pPa.

AemoHcTpauyun

Moptpetbl: ApuctoTenb, K. JluHHen, XK. B. Jlamapk, 3. XK. CeHnT-Unep, XK.
KioBbe, Y. OapsuH, C. C. Yeteepukos, W. . LLmanbrayseH, x. XongenH, . K.
benses.

Tabnuubl n cxembl: «Cuctema xusown npupogpl (No K. JIMHHeto)», «JlecTHMuUa
XMBbIX cywecTB (No Jlamapky)», «MexaHu3am opmMuMpoBaHUa MNPUCNOCOBEHNI Y
pacTeHNn N XXMBOTHbIX (Mo Jlamapky)», «KapTa-cxema maplipyTa nyTtewwecTtsunsa Y.
HapsuHa», «Haxogkn Y. OapBuHa», «PopmMbl 60pbObLI 3a cyulecTBoBaHWe», «l[lopofbl
ronyben», «MHoOroobpasne KynsTypHbIX GOpPM KanycTbl», «[lopogbl AomMallHuX
XXUBOTHbIX», «Cxema o06pasoBaHuss HOoBbIX BugosB (No Y. [dapsBuHy)», «Cxema
COOTHOLUEHUST ABWXYLUMX cun aBofounmn», «OCHOBHbIE MONOXEHUSA CUHTETUYECKOW
Teopun 3BOSIOLNN».

Tema 2. Mukpoasoniouusi U eé pe3ynbraTtbl

Monynauma Kak anemeHTapHas eguHuua asonounn. CoBpeMeHHble MeTonpl
OUEHKM TreHeTUYeCKOro pasHoobpasnsi U CTPYKTypbl nonynsaumi. W3meHeHue
reHooHAa NONynsAUUM KakK 3NeMEHTapHOe  3BOJSIIOLMOHHOE  sBneHne. 3akoH
reHeTn4eckoro pasHosecus [x. Xapgu, B. BanH6epra.

OnemMeHTapHble (hakTopbl (OBUXYLLME CUMbl) aBoaOUMN. MyTauMOHHbIN NpoLecc.
KoMbuHaTMBHas W3MeHYMBOCTb. [pend reHoB — clfyyalHble HeHarnpasfeHHble
N3MEHEHNA 4YacToT annenein B nonynauuax. ddekT ocHosatensa. IgpgekT
OyTbIZIOYHOro ropnbilika. CHUKEHNEe FeHETUYECKOro pa3Hoobpasns: MpuYuHbI U
cnegeteus. lposineHne aggekta apeviha reHoB B GONbLUMX U MasibiX MOMYsynsiX.



Mwurpauun. N3onsaums Nonynauni: reorpaduyeckas  (NPOCTpaHCTBEHHas),
ouonornyeckas (penponyKTneHas).

EcTecTBeHHbIN OTOGOP - Hanpaensawowmm daktop asoawoumn.  Dopmebl
€CTECTBEHHOIO oTtbopa: OBVDKYLLINIA, CTabUNU3NPYHOLLNIA, paspbiBatoLLUN
(auspynTmBHbIN). [MonosBon oOT6OpP. BO3HMKHOBEHWE K 3BOAOUUA COLNANTIBHOIO
noBeAeHNS XXNBOTHbIX.

MpucnocobneHHoCTb opraHn3moB Kak pesynsTtart MUKPO3BOIOLN.
Bo3HMKHOBEHE MNpPUCNOCOGNEHUI Y opraHn3mMoB. ApomMopdo3bl U namnoaganTauun.
[Mpumepbl NPUCNOCOBGAEHNA Y OpPraHU3MoB: Mopdonorndeckne, MU3NoNornveckume,
BMoxXnMmn4eckue, noBefeH4YecKue. OTHOCUTENBHOCTL NPUCNOCOBIEHHOCTU
OpraHn3moB.

Buao, ero kputepum un  CTpykTypa. BupgoobpasoBaHne KkKak pesynbraT
MUKpoasontounn. Naonaumsa — knodeson akTop BugoobpasosaHnsa. [yt n cnocobsbl
BMA006pPa30BaHUSA: annonarpu4eckoe (reorpadunyeckoe), cumnaTpuyeckoe
(akonornyeckoe), «MrHoBeHHoe» (monunnongusauuns, rmépuamsaums). OnntenbHOCTb
9BOJIIOLMOHHbIX MPOLECCOB.

MexaHn3mbl (hopMUpPOBaHMS BUONMOrMYeCcKoro pasHoobpasus.

Ponb 3BOMOUNOHHON 6GUoNorMm B paspaboTke Hay4qHbIX METOLOB COXPaHEeHWUs
6nopasHoobpasnsa. MukpoaBonouMa N KOIBOMOUMA MapasnutoB U UX XO3AEB.
MexaHnambl (GOpMNPOBaHMS YCTOMHYMBOCTU K aHTMOMOTUKaM 1 Crnocobbl 60pbbbl C
Hewn.

AdemoHcTpauumn

MopTpeThi: C. C. YeTtBepukos, 3. Manp.

Tabnuupbl n cxembl: «MyTaunmoHHas N3MeH4YMBOCTbL», «[lonynaunoHHas CTpykTypa
Bnga», «Cxema nposiBneHna 3akoHa Xapgu-BanHGepra», «[Buywme Cunbl
aBonoUMn»,  «IKOMornm4yeckas  M3onaumsa  nonynsumin - ceBaHCKoW  chopenn»,
«[eorpacuryeckas M30nAUMA NUCTBEHHULbI CUOUPCKON U NNCTBEHHULbI LAYPCKOW»,
«[1onynsuMOHHbIE BOJHbI YUCAEHHOCTU XULIHUKOB W >XepTB», «Cxema [AencTBuS
€CTEeCTBEHHOIO oTbopa», «PopMbl 6OpbLOLI 3a CyLLECTBOBaHME», «/IHOyCTpuanbHbI
MenaHmsm», «KuBble WCKoNaemble», «[1OKPOBUTENbCTBEHHAs OKpackKa >XMBOTHbIX»,
«[lpegynpexparowiaa okpacka >KMBOTHbIX»,  «Duamonorndeckue aganrtauum»,
«[1pncnoco6seHHOCTb OpraHM3MoB U €€ OTHOCUTENIbHOCTb», «KpuTepun Buga»,
«Buabl-gBonHukn», «CTpykTypa Buaa B npupoge», «Cnocobbl BMaoobpasoBaHus»,

«[eorpacmyeckoe BMOooOpasoBaHWe TPEX BUOOB NaHAbIWen», «IKOAorm4eckoe
BngoobpasoBaHne BUOOB CUHUL», «[lonunaoungbl pacteHuin», «KamyCTHO-peaeyHbIin
rmépungy.

O6opynoBaHue: repbapun pacTeHUn, KOMNEKUUN HaCEeKOMbIX, Yyyena ntuy u
3BEpen C npumepamMn pasfinyHbIX MPUCMOCOBNEHNA, YyyYena NTuL U 3Bepen pasHbiX
BMOOB, repbapun pacTeHuin O6nuM3kKMX BuOoB, 0O0pal30oBaBLUMXCS  PasNYHbIMA
cnocob6amu.

Jla6bopaTtopHasi paboTta «BbisiBfieH/e N3aMeH4MBOCTM Y 0COB6eln OQHOro Bnga».



JlabopaTtopHasa pa6ota «[lpucrnocobneHnss opraHn3mMoB N UX OTHOCUTENbHas
LLenecoobpas3HOCTb».
Jla6opatopHasi paboTta «CpaBHeHVe BUOOB N0 MOP(OIOrNYECKOMY KPUTEPUIO».

Tema 3. Makpoasonouusi u eé pesynbraTtbl

MeTogbl u3ydeHns makpoasonoumn. [laneoHTonornyeckne MetToabl U3yYeHUs
asonouunn. NepexogHble opMbl N PUNOreHeTnYecKne psiabl OpraHM3mMoB.

Buoreorpaduyeckune metogbl nsydeHus asonoummn. CpasHeHne dopbl 1 ayHbl
MaTePUKOB M OCTPOBOB. buoreorpaduyeckne obnactn 3emnn. Bupgbl-aHOEMUKN 1©
PENNKTBI.

SMOpMONoOrn4eckne ” CpaBHUTESIbBHO-MOPGOSIOrMYecKne MeTodbl U3Yy4eHUs
aponoumn. [eHeTu4eckne MexaHu3Mbl SBOMOUUM  OHTOreHe3a WU MOsIBNEHUN
9BOJMIOLMOHHbBIX HOBLUECTB. [OMONOrn4YHbiE U aHanorndHble opraHbl. PyanmeHTapHbie
opraHbl 1 ataBn3mMbl. MONEKyNApPHO-reHeETUYECKNE, OBMOXMMNYECKNE N MaTEMATNYECKNE
MEeToAbl  K3y4eHusi aBonoumn. [omonornyHble reHbl. COBpPEMEHHble  MeToabl
NOCTPOEHNSA (PUOrEHETUYECKNX AEPEBLEB.

XpOMOCOMHbIE MyTaLMn 1 3BOSOLMS FTEHOMOB.

O6wme 3akoHOMepHOCTM (Mpasuna) aBonouMn. [lpuHUMT CMeEHbI YHKUNA.
HeobpatumocTb 3Bonoumn. AgantmBHas pagnauus. HepaBHOMEPHOCTb TEMMOB
3BONOLMN.

AemMmoHcTpayun

MopTtpeThl: K. M. Bap, A. O. Kosanesckun, ®. Mionnep, 3. lekkenb.

Tabnuupl 1 cxembl: «DUNOreHETUYECKM psa  nowagn», «ApXeonTepuKe»,
«3Bepo3ybble swepbl», «Cterouedanbsl», «PuHnodutbl», «CeMeHHble ManopOTHUKN»,
«brnoreorpaguyeckne 3oHbl 3emnun», «[dpend KOHTUHEHTOB», «PennkTbl», «<HavanbHble
cTagun 3MOPUOHANBHONO PasBUTUA MO3BOHOYHbLIX >XMBOTHbIX», «[OMOMOrNYHbIE W
aHanorn4yHble opraHbl», «PyguMeHTbl», «ATaBU3Mbl», «XXPOMOCOMHbIE HABOPbI YenoBeKa
N wuMnaHse», «[MaBHble HanpasneHnsa aBosoumMn», «O6lne 3aKOHOMEPHOCTU
3BONIOLNN».

O6opynoBaHune:  Konnekuun, repbapun, MyAs>XM  UCKOMAEMbIX OCTaTKOB
OpPraHM3MoOB, MYNSXKM FOMOSIOMMYHBIX, aHaNOrnYHbIX, PYAUMEHTAPHbIX OPraHoB W
aTaBN3MOB, KOMNEKLUN HACEKOMbIX.

Tema 4. NMpouncxoxxgeHne n pa3suTue XXU3Hu Ha 3emne

Hay4dHble rmMnoTesbl MPOUCXOXKOEHUA >XU3HM Ha 3emne. AbGuoreHes u
naHcnepmus. [JoHayyHble npeacTaBfieHMs O 3apOXKAEHWUUM XXU3HU (KpeauroHU3M).
[MnoTe3a NOCTOSAHHOrO CaMo3apOXAEHUS XXU3HU U eé onpoBep)XeHne onbitamn O.
Peguw, J1. CnannaHuanw, J1. NacTepa. NpoucxoxxgeHne XXn3Hm n actpoomnonorus.

OcHoBHbIe 3Tanbl HeopraHM4eckon asonounn. naHeTapHasa (reonormyeckas)
aponoums. Xummyeckasi aBontoumsi. AGMOreHHbIN CUHTE3 OpPraHMYecKnx BeLecTB n3
HeopraHndecknx. OnbiT C. Mwunnepa wn [ KOpu. O6paszoBaHve noAMMepoB U3
MoHoMepoB. KoauepsaTHaa runotesa A. V. OnapuHa, runotesa nepBmMyHOro 6ynboHa



k. XonpgenHa, reHeTndeckas runotesa . Ménnepa. Pn6osnmebl (T. Yek) n runortesa
«Mmupa PHK» Y. Tunbepta. dopmupoaHne membpaH 1 BO3HUKHOBEHNE NPOTOKNETKMN.

Vctopns 3emnu n metoapl €€ ndyyeHus. ickonaembie opraHn4yeckmne oCTaTku.
leoxpoHonoruas un eé wmetogpl. OTHOCUMTENbHAs W abCOMATHAas rEeOXPOHOSOrs.
[eoxpoHonornyeckas wkana: 30Hbl, 3pbl, Nepunoabl, SNOXN.

HavanbHble aTanbl opraHu4eckon asonounn. [loseneHne n aBonioums nepsBbIX
KNeToK. IBoniouma metabonnama. Bo3HUKHOBEHNE nepBbix akocucTeM. CoBpeMeHHbIe
MUKPOOHbIE OMOMNEHKN Kak aHanor nepsbix Ha 3emne coobuiects. CTpomMaTonuThl.
MpokapnoTbl N 3yKapuoThbl.

MpouncxoxpgeHmne 3yKapuoT (CMMOUOreHes). OBOSIOLMOHHOE MPOUCXOXKAEHNE
BMPYCOB. NMponcxoXxaeHne MHOMOKNETOYHbIX OPraHM3mMoB. BO3HUKHOBEHNE OCHOBHbIX
FPYNN MHOMOKNETO4YHbIX OPraHN3MOB.

OcHOBHble 3aTanbl 3BOMKOUMN BbICWUMX pacTeHunn. OCHOBHble apomMopdo3bl
pacTeHnin. Boixon pacTteHuin Ha cyuly. [NosBneHne CnopoBbIX PacTEHMI U 3aBOEBaHNE
nmun cywin. CemeHHble pacTeHns. NponcxoxxaeHne LBETKOBbIX PaCTEHWIA.

OcHoBHble 3Tanbl 3BOMOLUN  XKMBOTHOro Mupa. OCHOBHble apomMopdo3bl
XXNBOTHbIX. BeHackas dayHa. KeMOpuinckunii B3pbiB — NOABNEHNE COBPEMEHHbIX TUMOB.
lMepBble XxopaoBble >XUBOTHble. >XM3Hb B Boge. OBOMOUUA  MNO3BOHOYHbIX.
MpoucxoxpgeHne ampnbuin n pentTunuin. NMponcxoxpgeHne MnekonuTarwmx n nTuL,.
MpuHUMn knodesoro apomopdosa. OcBoeHne 6eCno3BOHOYHLIMU Y MO3BOHOYHbLIMU
>KNBOTHbIMM CYLUW.

PasButne XXnsHm Ha 3emne no apam 1 nepuogam: apxemn, NpoTepo30omn, Naneo3on,
ME30301, KanHo3on. O6waa xapakTepuCcTka Knumara n reofiormyeckux rnpoLeccos.
MosiBNneHne n pacuBeT XapaKTEPHbIX OpPraHN3MoB. YrneobpasoBaHue: ero ycnosusi n
BNUSIHNE Ha ra3oBbli COCTaB aTtMocdepbl.

MaccoBble BbIMUpaHUS — 3KOMOrMYeckne Kpusncbl npownoro. [puymHbl 1
CNegcTBNSA MaccoBbiX BbiMUpaHUn. COBPEMEHHBIN 3KOMOMMYECKUN KPU3WUC, €ero
ocobeHHocTU. [Mpobnema coxpaHeHust BruopasHoobpasnsa Ha 3emne.

CoBpemMeHHasi cucTema opraHudeckoro mwupa. [MpuHuunbl Knaccudpukaumm
opraHn3moB. OCHOBHblE CUCTEMATMYECKNE rPYMMbl OPraHN3MOB.

AemMmoHcTpayun

MopTtpetbl: ®. Pean, J1. CnannaHuanwu, J1. lactep, N. WN. Me4Hukos, A. W.
OnapuH, k. XongenH, . Ménnep, C. Munnep, I. KOpu.

Tabnuupl n cxembl: «Cxema onbita ®. Pegn», «Cxema onbita J1. lNMactepa no
N3YYEHNIO CaMO3apoXKAeHNsa XK3Hu», «Cxema onbita C. Munnepa, . KOpu», «3Tanbl
HeopraHn4eckom aBonouUnn», «[eoxpoHonorndyeckas Lwkana», «HavanbHble 3Tanbl
opraHuyeckon asonoummn», «Cxema o6pa3oBaHUs 3yKapuoT MyTEM CUMMOMOreHesa»,
«Cuctema >mBon npupodpl», «CTpoeHne Bupyca», «ApoMopdo3bl pPaCTEHWNN»,
«PuHnountbl», «OAHOKNETOYHbIE BOAOPOCN», «MHOrOKNETOUYHbIE BOAOPOCAU», «MXn»,
«[ManopoTHNKn», «[ofnocemMeHHble pacTeHns», «OpraHbl LBETKOBbIX pacTeHun», «<Cxema
pPasBuUTUS  XKMBOTHOMO  Mupa», «ApOMOP(O3bl  >XXMBOTHbIX»,  «[lpocTenwune»,
«KnLe4yHononocTHblE», «[1nockne YepBuU», «YneHncToHorne», «PbIbbl»,



«3eMHOBOAHble», «[1pecMblikatowmecs», «[tnypl», «MnekonuTtalowme», «Passutune
XXNU3HN B apxenckon ape», «PasButme >XM3HU B NMpPOTEepo30ncKkon ape», «Paszsutue
>KU3HW B Maneo3oncKon ape», «PasButme >XnM3HM B Me3030MCKON 3dpe», «Passutne
>KN3HU B KANHO30WCKOWN ape», «CoOBpeMeHHas crucTtemMa opraHmyecKoro Mmpa».

O6opynoBaHue: repbapun pacTeHUA  pas3nNU4YHbIX  OTOENOB,  KOMneKuun
HACEKOMbIX, BfI@XXHble npenapaTbl >XMBOTHbIX, PAaKOBUHbLI MOJIIIOCKOB, KONNeKuun
NINIOKOXXWUX, CKENETbl MO3BOHOYHbIX >XMBOTHbIX, 4Yy4dena nTul 1M 3BEpPEN, Konnekuum
OKaMEHENOCTEeN, TMOME3HbIX  WCKOMaeMblX, MYNAsHKM  OPraHWYecKnMx OCTaTKOB
OpraHn3moB.

BupTtyanbHas nabopatopHas pabota «MogennposaHue onbitoB Munnepa—-tOpn
NO WN3y4eHUO abMOreHHOro CUHTE3a OPraHUYeCKUX COEAMHEHNA B NEPBUYHON
aTMocepe».

JlabopaTopHasa pa6oTa «/I3y4deHne n onvcaHme NCKonaembix OCTaTKOB OPEBHUX
OpPraHn3moB».

MpakTnyeckasa pabora «/I3ydeHne 0CO6EHHOCTEN CTPOEHUS pacTEHMUN Pa3HbIX
OTLENOB».

MpakTnyeckass pabota «l/I3yyeHne OCOBEHHOCTEN CTPOEHUA MO3BOHOYHbIX
>KNBOTHbIX>.

Tema 5. NMpouncxoxaeHne YenoBeka — aHTPOMNoOreHes

Pasgenb! n 3agayun aHTpononornn. Metogbl aHTPOMNONOrnn.

CtaHoBneHne npencTaBneHUn O TMPOUCXOXKOEHUN YenoseKka. PenurnosHole
BO33peHuns. COBPEMEHHbIE Hay4YHbIE TEOPUM.

CxopncTBO 4YenoBeka C XMBOTHbIMU. CUCTEMATUYECKOE MONOXKEHNE YenoBeka.
CeunpgetenbcTBa CXOACTBA YenoBeKa C XXUBOTHbIMU: CPaBHUTENBHO-MOPdOnornieckue,
ambpuonormnyeckune, onanonoro-bnoxnmMmmyeckne, nosegeH4eckmne. OTnnuma yenoBseka
OT >KMBOTHbIX. [1psIMOXOXXOEHME N KOMMMEKC CBA3aHHbIX C HAM MNpuU3HakoB. Passutne
FONOBHOIO MO3ra 1 BTOPOW CUIHaIbHON CUCTEMBI.

OBvXyuwme cunbl (pakTopbl) aHTponoreHesa: OUONOrnMYeckue, coumasbHble.
CooTHOLLEHME BMONOMNYECKNX U coumanbHbIX (hakTOpOB B aHTPOMOreHese.

OcHoBHble cTagun aHTpornoreHesa. PaHHuMe 4enoBekoobpasHble 06e3bsiHbI
(NPOKOHCYMbI) U pPaHHWE MOHrMAbl — ObLMe NPEOKU YenoBEKOOOPa3HbIX 06E3bsSH ”
nogen. AsCTpanonuTekn — OBYHOrME NpPeoku nopen. Yenosek ymenbi, nepsble
N3roTOBNEHNS opyoun Tpyda. YenoBek NpsMOXOAsLWMiA U NepBbl BbIXOA Nogen 3a
npeaenbl Adpukn. Yenosek rengensbeprcknin — obwmn Npegok HeaHOepTanbCKOoro
4yenoBeKa W YenoBeka pasyMHOro. YenoBek HeaHOeEpPTaNnbCKUA Kak Bug Noaen
XONogHOro Knmmarta. Yenosek pasyMHbIi COBPEMEHHOIO TUMa, LEHNCOBCKNIA YENOBEK,
OCBO€EHME KOHTMHEHTOB 3a npefenamu Adpurku. NaneoreHeTrka n nasieoreHoMmnKa.

OBOSOLMS COBPEMEHHOrO 4enoBeka. EcTecTBeHHbI OTO6OP B MNOMyNAUMAX
yenoseka. MyTaunoHHbIn Npouecc 1 nonumopduam. NonynaumoHHble BOMHbI, Apend
reHOB, MUrpaunsa n «a(peKT ocHoBaTeNs» B MOMNYASALUNAX COBPEMEHHOIO YenoBeKa.



YenoBeyveckue pacbl. [loHATME o pace. bonblimne pacbl: eBponeongHas
(eBpasuiickas), aBcTpano-HerpongHas (ekBaTOpMansHas), MOHronovngHas
(asnaTcko-amepukaHckas). Bpema n nytu pacceneHns 4YenoBeka Mo MiaHeTe.
EnnHcTBO 4YenoBeYECKMX pac. Hay4dHas HECOCTOATENBbHOCTL  pacu3ma.
MpncnocobneHHOCTb YenoBeka K pasHbiM YCNOBUSAM OKpyXKaroLlein cpegbl. BnvsHue
reorpadunyeckon cpeabl 1 gpeinda reHoB Ha MopPdoNornK N PU3NoNorn YenoBeka.

MexancumnnnHapHble MeToabl B hmanyeckon (6nonorn4eckon) aHTponosniornm.
OBOMIOUMOHHAA aHTPOMONOrnsa 1 ManeoaHTPOMNOSIorMs YenoBedYecKnX Monynsauunin.
BuocounaneHble wnccnegoBaHus npupodbl 4YenoBeka. lMccnepoBaHne KO3BOMOLMU
O10N10MrMHYECKOro 1 CoLunanibHOro B YeNOBEKE.

AemoHcTpauyun

MopTtpeTsbl: Y. OapsuH, J1. Jluku, 4. A. PoruHckun, M. M. fepacumos.

Tabnuubl n cxembl: «MeTogbl aHTpornonornn», «[ONOBHOM MO3r YenoBEKa»,
«HenosekoobpasHble 00e3bsiHbl», «CKeneTr 4enoBeka W CKENeT  LMMMnaH3e»,
«PygumeHTbl 1 aTtaBu3mbl», «[BVXyLiMe Cunbl aHTPOMoreHesar», «JOBOMIOLMOHHOE
APEBO YenoBekar, «ABCTPanonnTek», «4enoBek ymenbln», «4enoBek NpamMoxXogsaLnin-,
«[1eHNCoBCKMI 4YenoBek» «HeanpepTanbupl», «KpoMaHbOHUbI», «[1pegkn yYenoBeka»,
«JTanbl 3BONIOLMM YenoBeka», «Pacbl YenoBeka».

O6opynoBaHue: Myns>ku OKaMeHEeNoCTel, NPeaMETOB MaTepuanbHON KynbTypbl
NPEenKoB 4YenoBeka, penpoaykumm (dpotorpacdpum) KapTuH € MUAONOrMYECKUMU 1
OMONENCKUMM  CIOXKETaMM  MPOUCXOXKAEHWUS  4enoBeka, ¢oTorpacdum  Haxo[ok
MCKOMaeMbIX OCTaTKOB YenoBeKa, CKeNeT 4enoBeka, Mofenb 4Yepena 4enoBeka W
yepena LUMMMaH3e, MoAeflb KUCTU 4YenoBeKa M KUCTU WuMnaH3e, Moaenu Topca
NpenKoB YenoBeka.

JlabopaTtopHasi pa6oTa «/13y4eHne ocCo6eHHOCTEN CTPOEHNSA CKefeTa YenoBeKa,
CBSA3aHHbIX C MPSAMOXOXXAEHNEM».

MpakTnyeckas pabora «/13y4yeHne 3KoNnorm4ecknx agantaunin HenoBeKa».

Tema 6. OJOkonormus - Hayka O B3aMMOOTHOLUEHUSIX OPraHM3MoOB W
HapoOpraHN3MEHHbIX CUCTEM C OKpPYXKaloLlen cpepon

3apoxgeHne n passutne akonormm B Tpyaax A. f'yméonbara, K. ®@. Pynbe, H. A.
CeBepuoBa, 9. lekkens, A. TeHcnu, B. H. CykauyéBa. Pazgenbl n 3agaym 3Kosnoruu.
CBs3b 9KONOrnn ¢ ApYruMmn Haykamu.

MeTtogbl akonorun. [loneBble HaGAAEHWS. OKCNEPUMEHTbI B 3KONOMUN:
npupogHble 1 nabopatopHble. MopgenvpoBaHne B akonorun. MOHUTOPUHI
OKpY>KaroLLen cpeabl: NOKasnbHbIA, PErMOHaNbHbIA 1 rNo6anbHbIN.

3HayeHne  JKONMOMMYecKux  3HaHunM  ans yenoBeka.  OKOJIorm4yeckoe
MMUPOBO33pPEHNE KaK OCHOBa CBA3eW 4YenoBeyecTBa C npupogon. PopmupoBaHue
9KOJIOMMYECKOWN KYNbTYPbl N 3KONOrMYECKOW MPaMOTHOCTU HAaceNeHus.

AemMmoHcTpayun

MopTpeTbl: A. Tymb6onbar, K. @. Pynbe, H. A. CeBepuoB, 3. lekkenb, A. TeHcnu, B.
H. Cykaués.



Tabnuubl n cxembl: «Pasgenbl akonorum», «MeTtogbl 3konorum», «Cxema
MOHUTOPMHIa OKPY>KatoLLen cpenpbl».
JlabopaTtopHasi paboTta «/I3y4eHne MeTOA0B 9KONOrMHYECKMNX UCCNEA0BaHNN».

Tema 7. OpraHusmbl u cpega o6uTaHus

konornyeckmne akTopbl U 3aKOHOMEPHOCTU uX AencTeus. Knaccudukauus
9KOSIOrNYEeCKNX (pakTopoB: abmoTudeckue, OGUOTUYECKME, aHTponoreHHble. Obwme
32aKOHOMEPHOCTM [eNcTBma akonorndeckmx ¢akrtopos. [MpaBuno muHumyma (K.
LnpeHrenb, K. Jlmbux). TonepaHTHOCTb. OBPUOUOHTHbIE W CTEHOOWUOHTHbIE
OopraHn3mbl.

Abnotnyeckue paktopbl. CBET Kak akonorundeckni aktop. [dencTene pasHbixX
Yy4aCTKOB COJSIHEYHOrO CrnekTpa Ha opraHnaMbl. JKONOrMYecKue rpynrnbl pacTeHUn u
>XMBOTHbIX MO OTHOLLEHUO K cBeTy. CurHanbHas ponb ceeta. doToneprmoamsam.

Temnepatypa Kak akonormyeckui daktop. [enctene TemnepaTypbl Ha
opraHn3mbl. [MOVKUNOTEPMHbIE M TFOMOWNOTEPMHbIE OPraHU3Mbl. OBPUTEPMHbIE U
CTEHOTEPMHbIE OpraHn3Mmbl.

BnaxxHocTb Kak akonorudeckun aktop. [lpucnocobneHns pacteHun K
nopaep>xaHuio BogHoro 6anaHca. Knaccudukaumsa pacTeHUn no OTHOLLEHUIO K BOAE.
MpuncnocobneHns XXMBOTHbIX K USMEHEHMIO BOGHOIO pexxnuma.

Cpegbl ob6UTaHWS OPraHU3MOB: BOAHasi, HA3eMHO-BO3AyLIHasi, MNOYBEHHAs,
rny6uHHas NOgNoOYBEHHAsA, BHYTPMOPraHN3MeHHas. PU3NKO-XMMN4eCKne 0COBEHHOCTH
cpen obutaHna opraHM3MoB. [1pncnocobneHns opraHn3MoB K >XU3HUM B PasHbIX
cpepax.

Buonornyeckne putMbl. BHewHWe n BHYTpeHHNE pUTMbl. CyTOYHbIE N FOANYHbIE
pUTMbI. MpPUCNOco6aEHHOCTb OPraHN3MOB K CE30HHBbIM U3MEHEHUSAM YCNIOBU XXNIHU.

XKnasHeHHble hopmbl opraHn3moB. NoHsATNE O Xu3HeHHon dopme. XKN3HEHHbIe
opMbl  pacTeHWii: [epeBbs, KYCTAPHUKMK, KYCTapHWYKW, MHOrONeTHWEe Tpasbl,
opgHonetHne TpaBbl. JKM3HEHHblE (QOPMbl >XUBOTHbIX: MMAPOOUOHTbI, FEOOUOHTHI,
a3poOMOHTbl. OCOBEHHOCTN CTPOEHUS 1 06pa3a >XNUSHW.

BuoTtnyeckne dakTopbl. Buabl GMOTUHECKUX B3aUMOAENCTBUN: KOHKYPEHLMS,
XULWHMYECTBO, CcuUMObMo3 n ero ¢opmbl. [lapasutusm, Koonepauusi, MyTyannsm,
KOMMEHCan3m (kBapTUpPaHTCTBO, HaxnebHNYECTBO). HeTpodudeckne
B3anMopgencTems (tonnyeckue, opudeckne, abpudeckne). 3Ha4eHne BMoTUHECKNX
B3aMMOLENCTBMI 0N CYLeCTBOBAaHUA OpraHn3MoB B cpege obutaHus. [MpuHumn
KOHKYPEHTHOIO NCKIOYEHMS.

AemoHcTpayun

Tabnuupbl 1©  cxembl:  «JKonormyeckne aktopbl», «CBETOBOM CNEKTP»,
«DQKONOrMYeckme rpynnbl XXMBOTHbIX MO OTHOLUEHWO K CBETY», «IenyIOKPOBHbIE
XKNBOTHbIE»,  «XONIOQHOKPOBHbIE  >XUBOTHble»,  «DuU3nonornyeckne  apgantaumm

XXMBOTHbIX», «Cpeabl 06UTaHUS OpraHM3moB», «brnonorn4yeckne putmbl», «XKU3HEHHbIE
hopmbl pacTeHnin», «>KN3HEHHbIE dopmbl XKUBOTHbIX», «QKocuctema



LUMPOKONUCTBEHHOIO  fleca», «3JKOCUCTEMA XBOWHOro neca», «Lenn nutaHus»,
«XULLHNYECTBO», «[lapa3uTtunam», «KoHKypeHuns», «Cumbnos», <KoMmeHcannam».

O6opynoBaHue: repbapun pacTeHNn N XXUBOTHbIX, MPUCMNOCOBGAEHHbIX K BAUSHUIO
PasfINYHbIX 3KONOrnYecKkux ¢akTopos, repbapum CBETONOOUBBLIX, TEHENoOMBbIX W
TEHEBbLIHOC/IMBbLIX PACTEHUN, CBETONOOMBbLIE, TEHENOMBbIE U TEHEBbIHOCNUBbLIE
KOMHaTHble pacTeHus, repbapum W KOANEKUUM TenaonbusBbiX, 3MMOCTONKUX,
MOPO30YCTOMYMBbIX pacCTeHWA, Yydena nNTUL, W 3Bepen, repbapun pacTeHuM,
OTHOCAWMXCA K rurpodutam, Kcepodutam, Me3odutam, KOMHATHble pacTeHus
AaHHbIX rPynn, KOMNEeKUMN >XMBOTHbIX, OOUTalOWMX B pasHbiX cpepax, repbapum u
KONNEKUMN pacTeHu M XKMBOTHbIX, Obnajaromx YepTamy MNpUCNOCOBEHHOCTU K
CE30HHbIM W3MEHEHUSAM YCMOBUN >XU3HW, repbapun N KOMNeKUMn pacTeHun u
XXKUBOTHbIX Pa3NYHbIX >XU3HEHHbIX (OPM, KOMMEKUMM >XUBOTHbIX, Y4acTBYHOLLUMX B
Pa3NNYHbIX BUOTUHECKMX B3aUMOLENCTBUAX.

JlabopaTopHas pa6ota «BbisiBneHne npucnocobneHnin opraHn3mMoB K BAUSIHWIO
cBeTar.

JlabopaTopHasa pab6ota «BbisBneHne npucrnocoobneHnin opraHn3mMoB K BAUSTHUIO
TemnepaTypbl».

JlabopaTtopHas pa6ota «AHaTOMUYEeCKME OCOOEHHOCTN PaCTEHUN U3 Pa3HbIX
MeCT oOuUTaHNA».

Tema 8. Skonorust BUQOB U Nonynauumn

DKONOrMyeckmne xapakTepuctuku nonynsaumn. onynauna Kak 6Guonorndeckas
cuctema. Ponb HeopgHOpOAHOCTU cpefbl, pusnyecknx 6apbepoB N OCOBEHHOCTEN
ovonormm BMAOB B (OPMUPOBAHUN MNPOCTPAHCTBEHHOW CTPYKTYPbl MNONYyNSAUUiA.
OcHoBHbIe NokasaTenu NonynAauun: YMCNEeHHOCTb, MIOTHOCTb, BO3pacTHas 1 nososas
CTPYKTYpa, pOXXAAaeMOCTb, NPUPOCT, TEMMN POCTa, CMEPTHOCTb, MUrpaLus.

okonornyeckas CTpyktypa nonynsuun. OueHka YUCAEHHOCTU NOonynsauun.
OuHamnka nonynaumm n  e€ perynaumsa. buotmyecknin  noteHuman nonynauun.
MopenupoBaHne AuHaMuUKKU nonynsaumn. KpuBble pocTa YUCAEHHOCTU MNOMYMAUMK.
KpuBble BbbKMBaHuA. Perynsaumsi  4YMCNEHHOCTW  monynsumi:  ponb  (hakTopos,
3aBUCAWMX N HEe 3aBUCALMX OT MNOTHOCTU. DKONOrMyeckne crparerun smgos (r- u
K-cTtparerun).

MoHATne 06 akonornyeckon Huwe suaa. MectoobutaHne. MHoromepHas mogenb
akonormyeckon Huwm k.M. XaTunmHcoHa. Pasmepbl 3KONOrMYECKOW  HULUW.
[MoTeHumanbHas n peann3oBaHHaA HULLIW.

Bua kak cuctema nonynauun. Apeansl BUOOB. Buapl 1 X XXU3HEHHbIE CTpaTeruu.
OKONOornyeckne aKBNBaNEHThI.

3aKOHOMEPHOCTN MOBEAEHUS 1 MUrpauui XXMUBOTHbIX. bruonorndyeckne nHeasum
Yy>KEPOOHbIX BUAOB.

AemMmoHcTpayun

MopTtpeT: . V. XaT4nHCOH.



Tabnuubl 1N CXeMbl:  «OKOMIOMMYECKNE  XapakKTEPUCTUKK  MONynsauun»,
«[lpocTpaHCcTBEHHAss CTPyKTypa nonynauun», «BospacTHble nupamungpl nonynsauumn»,
«CKOpPOCTb 3aceneHnsi NoOBepXHOCTU 3eMnn pasnuyHbiMK opraHmamamun», «Mopenb
akonornyeckon Huwmn k. V. XatdnHcoHa».

O6opynoBaHue: repbapun pacTeHni, KOANEKUNN XXNBOTHbIX.

JlabopaTtopHas pa6oTa «[1pnucrnocobneHnsa cemMsiH pacTeHU K pacCenieHnIo».

Tema 9. Akonornsa coobLiecTB. DKONOrM4ecKne CUCTembl.

Coobwectsa opraHu3moB. bBuroueHo3d un ero cTpyktypa. Cssa3n mexpay
opraHmamamu B 61oLEeHO3e.

okocuctema Kak oTkpbitas cuctema (A. k. TeHcnn). PyHKUNOHANbHbIE GIOKM
OpraHM3MOB B 3KOCUCTEME: MPOOYLEHTbl, KOHCYMEHTbI, peayueHTbl. Tpoduyeckue
ypoBHU. Tpodunyeckue uenu n cetn. Abnotmnyeckue 6nokm akocucteMm. ousbl n bl B
akocucTemax. KpyroBopoT BELLECTB U NOTOK SHEPrn B 9KOCUCTEME.

OcHoBHble nokasaTtenn 3aKocucTeMbl. buomacca n npogykuusi. SKonornyeckue
nMpamuabl Yucen, Gromacchbl U SHEPrun.

LvHamnka  akocuctem.  KatacTpogudeckmne  nepectpovikn.  PayKtyaymn.
HanpaBneHHble 3aKOHOMEpPHble CMeHbl CcoobLlecTB — cykueccuun. [lepBudHble 1©
BTOPUYHbIE CYKLECCUMN U UX NPUYMHbI. AHTPOMOreHHble BO3OENCTBUS HA CYKLECCUM.
KnumakcHoe coobulectBo. buopasHoobpasne n nomHoTa KpyroBopoTa BeLecTB —
OCHOBa YCTON4YMBOCTN COOOLLECTB.

MpupogHble 3KOCUCTEMbI. OKOCUCTEMbI O3EP U PEK. IKOCUCTEMbI MOpPEU U
OKeaHOB. OKOCUCTEMbI TYHAP, IECOB, CTEMNEMH, MyCThIHb.

AHTpOMoOreHHble aKocucTembl. Arpoakocuctema. ArpoueHos. Pasnuunsa mexagy
AHTPOMOreHHbIMK 1 MPUPOLHBIMU SKOCUCTEMAMN.

Yp6oakocuctembl. OCHOBHblE KOMMOHEHTbI YpboakocucTem. fopoackasa gnopa n
ayHa. CuHaHTponm3aumsa ropoackon dayHbl. Bbuonorndeckoe u Xo3sMCTBEHHOE
3Ha4YeHne arpo3aKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTU (HOPMUPOBAHNS OCHOBHbIX B3auMOLEWNCTBUA OPraHM3MOB B
akocuctemax. Posib kackagHoro aghgekra n BUAOB-34MGPNKATOPOB (KIT0HEBLIX BULOB)
B YHKUMOHUPOBaHUn aKkocucTemM. NepeHoC aHeprum n BEWECTB MeXAY CMEXHbIMU
aKocuctemMamun. YCTOMYMBOCTb OPraHM3MoB, MONYNAUUNA M 3KOCUCTEM B YCNOBUSX
€CTECTBEHHbIX 1 aHTPOMOreHHbIX BO3AENCTBUN.

MexaHn3mbl BO3LENCTBUSI 3arps3HEHU pa3HbIX TUMOB Ha Cy6opraHM3MeHHOM,
OpraHU3MeHHOM, MOMyASLNOHHOM U SKOCUCTEMHOM YPOBHSIX, OCHOBbI 9KOJI0OrM4€CKOIro
HOPMUpPOBaHUS  aHTPOMNOreHHoro  BosgeucTeus.  MeTtogonormss  MOHUTOPUHra
€CTECTBEHHbIX 1 @HTPOMOrEHHbIX SKOCUCTEM.

AdemoHcTpauumn

MopTtpeT: A. [IX. TeHcnn.

Tabnuupl n cxembl: «CTpyKTypa 61oLeH03a», «9KOoCUcTeMA LLUMPOKONNCTBEHHOIO
neca», «QKOCUCTEMA XBOMHOrO neca», «®OyHKUMOHANbHblE FPYynMnbl OPraHM3MoB B
akocucteme», «KpyroBopoT BeLLECTB B 3KOCUCTeME», «Llenn nutaHusa (nacTtouwiHas,



AETPUTHasA)», «JDKOMOorm4yeckas nMpamuga uvucen», «3IKoNorndyeckasa nvpammga
ouomaccol», «JKonormdeckas nMpamuga dHeprum», «O6pasoBaHne 60noTa»,
«[lepBuyHaa cykueccusa», «BoccTaHoBfeHWe neca nocne noxapar, «IKocUcTema
o3epa», «ArpoueHo3», «KpyroBOpOT BELLECTB M MOTOK 3HEPrM B arpoLeHo3e»,
«[1prmepbl ypOO3KOCUCTEM».

O6opynoBaHue: repbapuy pacTeHWUn, KOMNEeKUUN HaceKOMbIX, 4Yyyena nTuy v
3Bepen, repbapun KynbsTypHbIX U ANKOPACTYLLMX PacTEHWA, akBapuymM Kak MOAENb
9KOCUCTEMBI.

MpakTnyeckas pabota «/13y4eHne n onncaHne ypboaKoCUCTEMbI».

JlabopaTtopHaa pab6oTta «/I3yyeHne pasHooOpa3nsd MeNKNX MNOYBEHHbIX
YIEHNCTOHOMMX B PA3HbIX 3KOCUCTEMAX>.

IKCKypCcuUsal «IKCKYpCUsi B TUMUYHbIA GroreoueHo3 (B AybpaBy, OepesHsiK,
€NbHVK, Ha CYXOQOMbHbIA U NOMMEHHbLIN Ny, 03ep0o, 6010TO)».

IKCKypCcusi «IKCKYpCUsi B arpoakoCUCTeMy (Ha nofne wiam B TenaMyHoe
X03ANCTBO)>.

Tema 10. Buoccepa - rno6anbHasi akocuctema

Buocthepa - obuwennaHetapHad o6ofo4ka 3emMnu, rge CyLeCcTBYET Wu
cylwiecTtsoBana XusHb. PasButne npeactaeneHnin o 6uocdepe B Tpygax . 3kocca.
Yuenne B. W. BepHagckoro o 6uocdepe. Obnactn 6uoctepbl n eé coctas. XXusoe
BELLEeCTBO 6nocepbl 1 ero PyHKLUMN.

3aKOHOMEPHOCTN cyllecTBoBaHMsS 6uocdepbl. OcobeHHOCTM 6uocdepbl Kak
rno6anbHoOn 3KocucTembl. [dnHamnyeckoe paBHoBecue B 6Guocdepe. KpyroBopoTbl
BELLECTB N OMOreoxXxmmmuyeckne UuKnbl (yrnepopa, asora). PUTMUYHOCTb SIBNEHUN B
énocdepe.

3oHanbHOCTb 6uocdepbl. MNMoHATNE 0 6uome. OCHOBHblE GUOMbI CyLUW: TYHAPA,
XBOWHbIE Neca, CMeLlaHHble N LUMPOKONMUCTBEHHbIE Neca, CTenu, caBaHHbl, NYCTbIHU,
TpONn4eckne neca, BbICOKOropbs. Knumart, pacTUTENbHbIA N XXUBOTHbIN MUP GUOMOB
CyLn.

CTpyKTypa 1 (OyHKUUSA XKMBbIX CUCTEM, OLlEHKa WX PEeCypCHOro noteHuuana u
6rocepHbIX PYHKLUN.

OdemoHcTpauyun

MopTtpeTbl: B. N. BepHaackuin, 3. 3tocc.

Tabnuupbl n cxembl: «[eocdepbl 3emnu», «KpyroBopoT asoTta B nNpupoae»,
«KpyroBopoT yrnepoga B npupoge», «KpyroBopoT Kucnopoga B Mpupoge»,
«KpyrosBopoT Bofpbl B npupofe», «OCHOBHble GUOMbI CyLLN», «KnumaTunyeckne nosica
3emnn», «TyHgpa», «Tanra», «CmeluaHHbl nec», «LLinpokonnucteeHHbI nec», «Ctenb»,
«CaBaHHa», «[1yCTbIHS», «TPONNYECKNA Nec».

O6opypnoBaHue: repbapum pacTeHnin pasHbiXx 6UOMOB, KOIEKLMN XXUBOTHbIX.



Tema 11. HenoBek n okpyxxarouwjas cpeaa

DKonornyeckme Kpusncbl U nx npuyunHel. Bosgencteune 4Yenoseka Ha 6uocdepy.
3arpssHeHne Bo3gylwHon cpepbl. OxpaHa Bo3gyxa. 3arpsi3HeHue BOOHOW cpefpbl.
OxpaHa BogHbIX pecypcoB. PaspyweHne nousbl. OxpaHa MNOYBEHHbLIX PECYPCOB.
N3meHeHne knumara.

AHTpPOMOreHHOe BO3OENCTBME Ha pPacCTUTENbHbIA U XXUBOTHbIM MUP. OxpaHa
PacTUTENBHOIO N XXMBOTHOrO Mupa. OCHOBHbIE NPUHLMMbBI OXpPaHbl NpUpoabl. KpacHble
KHuUrn. Ocobo oxpaHsiemble npupogHble Tepputopumn (OOMT). BotaHnyeckume cagpl n
300510rn4ecKmne NapKu.

OcCHOBHblE MPMHUWMbI  YCTOMYMBOIO pPas3BUTMS YeNoBeYecTBa U NPUPOLbI.
PaumoHanbHOe NpupoAonob30BaHNE N COXPaHeHne GUoNorn4eckoro pasHoobpasmns
3emnn. O6wue  3aKOHOMEPHOCTM  MOBGasbHbIX  9KOIOMMYECKMX  KPU3MCOB.
OCO6EHHOCTN COBPEMEHHOIO KpU3nca 1 ero BEPOSTHbIE NOCNEACTBMS.

PazButre MeTogoB MOHUTOPMHIA PasBUTUS OMACHbIX TEXHOMEHHbIX MPOLLECCOB.
CucremHble vccneqoBaHust rnepexoaa K pecypcocbeperaroLyen m
KOHKYPEHTOCMOCOBOHOU aHepreTuke. buonornyeckoe pasHoobpasne mn 6uopecypcsl.
HaumoHanbHble nHpopMaLnoHHbIE CUCTEMBI, 0becrievnBaroLyme JOCTYr K MHpopMaLmmn
10 COCTOSIHMIO OTAE/bHbIX BUAOB 1 akocucTemM. OCHOBbI 9KopeabunntTaymm 3KOCUCTEM
n crnocoboB 60pbLObLI C GUOMNOBPEX[EHUIMU. PEKOHCTPYKLNSA MOPCKUX U Ha3EeMHbIX
9KOCUCTEM.

AemMmoHcTpayun

Tabnuupl 1 cxembl: «3arpsA3HeHne atmocdepbl», «3arpsa3HeHne rmgpocdepsbl»,
«3arpsi3HeHne no4Bbl», «[lapHUKOBLIN adekT», «OCcob0 OXpaHseMble MNPUPOLHbIE
TeppuTopun», «Mogenu ynpasnsiemoro mmpa.

O6opypnoBaHue: ¢otorpacdumm OxXpaHseMblX PacTeHUN U >XUBOTHbIX KpacHOW KHUMM
Poccuinckon ®egepaunn, KpacHom KHUMM pernoxa.



NMJIAHUPYEMDIE PE3YJIbTATbl OCBOEHUSA NMPOIrPAMMbI MO BNUOJIONMA HA
YPOBHE CPEAHEIO OBLLETO OBPA3OBAHUSA

JINMHOCTHDIE PE3YIJIbTATbHI

OroCc COO ycraHaBnMBaeT TpeboBaHWs K pe3ynsTtataMm  OCBOEHUS
obyyalowmmMmcs  nNporpamm  cpegHero  obuwero  o6pas3oBaHus:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE N MPEAMETHbIE.

B CTpyKType NMYHOCTHbIX PEe3ynbTatoB OCBOEHUA MNporpammbl MO 6MONOrnm
BblAeNieHbl Crnefylolme COoCTaBnsAowWme: OCO3HaHWEe OO6y4qaloLMMNCS POCCUINCKON
rPaXXAaHCKON MAEHTUYHOCTU — FOTOBHOCTM K CamMOpa3BUTUIO, CaMOCTOATENBHOCTU Y
CaMOOMNpeNENeHno, Hamume MoTvBaumi K OOy4eHN0 GUONOrnn, LeneHarnpasieHHoe
pasBUTUE BHYTPEHHUX YOEXOEHUA JINYHOCTU Ha OCHOBE KJIHOYEBbLIX LEHHOCTEN W
NCTOPUYECKMX Tpaguuuin - pasBuTUS  OUONOMMYECKOro 3HaHWSl, rOTOBHOCTb U
CrOCOOHOCTL  OOyYaloLMXCA  PYKOBOACTBOBATbCSA B CBOEW  AEATENbHOCTU
LEHHOCTHO-CMbICNIOBbIMA  YCTAaHOBKaMu, MNPUCYLLUUMM  CUCTEME  BMONOrNYEeCKoro
obpasoBaHnsi, Ha/n4dne rnpPaBoOCO3HaHMs 3IKONOrMYECKOWN KyNbTypbl, CMOCO6HOCTU
CTaBWTb LENMN N CTPOUTb XXN3HEHHbIE MNaHbl.

JIn4HOCTHbIE pe3ynbTaThl OCBOEHUS MpPOorpamMmbl MO GUMONOrMM AOCTUralTCa B
eQuHCTBE Yy4ebHOW ”N  BOCOUTATENbHON  OEATEeNIbHOCTU B COOTBETCTBUM  C
TPaAVNLNOHHBIMM POCCUNCKUMMU COLMOKYNBTYPHbBIMMU, NCTOPUYECKNMM n
AYXOBHO-HPABCTBEHHbIMW  LIEHHOCTAMMW, MPUHATBIMA B OOLUECTBE npasunamm W
HOpMamMu NoBefeHNst U CNOCOBCTBYIOT NpoLeccaMm CaMOnoO3HaHNs, CaMOBOCMNUTAHNS U
camopasBUTKS, PasBUTUS BHYTPEHHEN NO3NLMM IMYHOCTN, NAaTPUOTU3MA U YBAXKEHMS K
3aKOHY 1 NpPaBoOMNOPSLOKY, YesioBeKy Tpyda WM CTapllemy MNOKOMEHNo, B3aVMHOIo
yBaXKEHUS, OEpPEeXHOro OTHOLIEHUSI K KyNbTYPHOMY Hacneguio u Tpaguumsm
MHOroHaumMoHaneHoro Hapopga Poccuitickon ®epepaunn, NPUPOLE U OKPYy>KaroLlein
cpege.

JIn4HOCTHbIE pe3ynbTaTbl OCBOEHUS y4ebHOro npegmeta «buonorns» [OMKHbI
oTpaxaTb T[OTOBHOCTb W  CMOCOOGHOCTb  OOy4aloLMXCs  PyKOBOOCTBOBATLCS
CchOpPMUPOBAHHON  BHYTPEHHEN MNO3UUMEN  INYHOCTWU, CUCTEMOWN  LIEHHOCTHbIX
OpVEHTAUN, NO3UTUBHBIX BHYTPEHHUX YOEXOEHNIA, COOTBETCTBYOLLUMX TPAANLMOHHbIM
LEeHHOCTSM POCCUIACKOrO OO6LLECTBa, paclUMpeHne >XU3HEHHOrO OnbiTa W OnbiTa
[OEATENbHOCT B MpOLEecce peann3aun OCHOBHbIX HamnpaBfieHUn BOCMUTATENBHOM
AEATENbHOCTU, B TOM YMCNE B YacTu:

1) rpa)xaaHCKOro BOCNUTaHUA:

ChOPMMNPOBAHHOCTb FPaXKAaHCKOM MO3uuMm OOy4atoLLEerocs Kak akTUBHOMo W
OTBETCTBEHHOIO YfIeHAa POCCUNCKOro O6LLECTBA;

OCO3HaHMe CBOUX KOHCTUTYLMOHHbIX NpaB 1 06513aHHOCTEN, YBaXKEHE 3aKoHa U
NpaBonopsanKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW OEATENbHOCTW MpU CO3LaHUN yYeOHbIX
NPOEKTOB, PELLUEHNN Y4eOHbIX 1N NO3HABaTeNbHbIX 3a4a4, BbIMOMHEHUN BMONOrNYECKIMX
9KCMNEPVMEHTOB;



CMOCOBGHOCTb ONpenensATb COOCTBEHHYHO MO3NLMIO MO OTHOLUEHUIO K SBNEHUSM
COBPEMEHHOM XXU3HN N OOBACHATD €€;

YMEHNE Yy4MTbiBaTb B CBOMX [AEUCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aUMOAENCTBNSA JIIOAEN C pPasHbiMK YOEXXOEHUAMU, KYNbTYPHbIMA LEHHOCTAMU 1
coumanbHbIM MNOSIOXKEHNEM;

FOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOMO BbIMOMHEHNS YY4EOHbIX,
No3HaBaTesIbHbIX N UCCNeaoBaTenbCKMX 3afad, YBaXKUTENbHOMO OTHOLLEHNST K MHEHUIO
OMMOHEHTOB NPY 06CY>XAEHNN CMOPHbIX BOMPOCOB BMOOrMY4EeCKOro COAEP>XKaHUS;

FOTOBHOCTb K N'YMaHUTapPHOW 1 BONIOHTEPCKOWN AEATENBbHOCTY;

2) NaTpUOTUYECKOro BOCNUTAHUS:

CchOpPMUPOBAHHOCTb POCCUNCKON TPaXKQaHCKOW WOEHTUYHOCTW, NaTpuoTu3ma,
yBa)KEHUSI K CBOEMY Hapofdy, YyBCTBa OTBETCTBEHHOCTU nepepn, PoanHon, ropgocTtu 3a
cBoM Kpan, cBol PoauHy, CBOM £A3blK W KynbTypy, MNPOLIIOE W HacTosiuee
MHOroHaumMoHanbHoro Hapoga Poccuu;

LEeHHOCTHOE OTHOLUEHNE K MPUPOAHOMY Hacneamto M namsiTHAKaM npupogbl,
AOCTMXKeHMAM Poccun B Hayke, UCKYCCTBE, CNopTe, TEXHONMOMNSAX, TPYAE;

CNOCOBGHOCTb OLIEHMBATb BKaL POCCUNCKUX YYEHbIX B CTAHOBMIEHNE N pa3BUTUE
ononornn, NOHMMaHNs 3Ha4eHnss GUONOrMN B MO3HAHUN 3aKOHOB MPUPOLAbI, B >XXMU3HU
YyenoBeKa U COBPEMEHHOIo 06LLECTBA;

noenHas yobeXXOEHHOCTb, FOTOBHOCTb K ChnyXeHuto u 3awmte OTedecTsa,
OTBETCTBEHHOCTL 3a €ro cyapoy;

3) AYXOBHO-HPaBCTBEHHOr0 BOCMUTAHUA:

OCO3HaHne QyXOBHbIX LLEHHOCTEN POCCUICKOro HapoAaa;

chOpMNPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS!, STUYECKOro NOBEAEHUS;

CNOCOBHOCTb OUEHMBaTb CUTyauuMlo U MNPUHUMaTb OCO3HaHHbIE PELLUEHUS,
OPUEHTUPYACH HA MOpPasibHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTN;

OCO3HaHNe NNYHOro BKafa B MOCTPOEHNE YCTOMYMBOrO 6yayLLEro;

OTBETCTBEHHOE OTHOLLEHNE K CBOVMM pPOAUTENsIM, CO34aHNO CEMbM Ha OCHOBE
OCO3HAHHOIo MPUHATUA LEHHOCTEN CEMENHOWN XXU3HW B COOTBETCTBMM C TPagnLMsSMK
Haponos Poccuu;

4) 3CTEeTU4ECKOro BOCNUTAHNA:

9CTETUYECKOE OTHOLUEHNE K MUpPY, BKIOYas ICTETUKY ObiTa, Hay4yHOro wu
TEXHNYECKOro TBOPYECTBA, CnopTa, TpyAa, O6LWECTBEHHbIX OTHOLLEHWI;

NOHMMaHNE 3MOLIMOHANIBHOIO BO3OENCTBUS XKMBOW NPUPOabl 1 €€ LEHHOCTY;

FOTOBHOCTb K CaMOBbIP2XXEHUIO B pPasdHbiX BUAax WCKYCCTBa, CTpemieHune
NPOSsIBNATb Ka4ecTBa TBOPYECKOMN NIMYHOCTK;

5) d¢usnyeckoro BocnUTaHuA, (HPOPMUPOBAHNA  KYyJbTypbl 300pPOBbS MU
3MOLMOHaNbHOro 6aaronosny4ms:

NOHMMaHNe 1 peannsauns 300pPOBOro 1 6es3onacHoro obpasa »Xn3Hu (3@opoBoe
nuTaHne, cobngeHne rMrmeHNYecKnX npasua M HOPM, COaNaHCUPOBAHHBLIN PEXNM
3aHATUA 1 OTAblXxa, perynspHas duandeckass akTUBHOCTL), OepexxHoro,



OTBETCTBEHHOIO W KOMMETEHTHONO OTHOLUEHNA K COOGCTBEHHOMY (U3NYECKOMY 1
NCUXNYECKOMY 300POBbLIO;

NOHUMaHNE LEHHOCTW NpaBui NHANBUAYAIbHOIO 1N KOMNEKTMBHONO 6€30nacHoro
NoBeAEHNSA B CUTyauusiX, YyrpoXKatoLmnX 340POBbLI0 1 XXU3HN 0OEeN;

OCO3HaHMe MocneacTBUn 1 HENPUATUS BPEOHbIX NpuBbIYEK (YynoTpebneHus
anKoronsi, HAPKOTUKOB, KyPEeHUS);

6) TPyA0OBOro BOCNUTaHUA:

FOTOBHOCTb K TPyAy, OCO3HaHME LLEHHOCTN MacTepCcTBa, TPyAontobue;

FOTOBHOCTb K aKTUBHOW OEeATeNIbHOCTU TEXHOMOMMYecKon WU coumanbHOn
HanpaBfIEHHOCTN, CMOCOOHOCTb WHULMMPOBATb, MNNaHNPOBaTb W CaMOCTOSTENBHO
BbIMOJHATb TaKyl0 AEATENbHOCTb;

NHTEpPeC K pasnnyHbiM cdepaMm npodecCnoHanbHON OesaTeNnbHOCTU, YMeHue
coBepLUaTb OCO3HaHHbIN BbIGOP ByayLLen Npodeccun n peanmsoBbiBaTb COOCTBEHHbIE
>KN3HEHHbIE MNaHbl;

FOTOBHOCTb W CMOCOOGHOCTbL K 06pas3oBaHMO ”  caMoobpa3oBaHWO  Ha
NPOTSXKEHNN BCEN XKNIHU;

7) 3KONOrn4ecKoro BOCNUTaHus:

9KOJIOrMYECKN LienecoobpasHoe OTHOLLEHME K MPUPOAE KaK NCTOYHUKY XXU3HN Ha
3emMre, OCHOBe eé CyLLeCTBOBaHWS;

NOBbILLEHNE  YPOBHA  3KONOrMMYECKOW  KynbTypbl:  NPUOBPETEHME  onbiTa
NNaHNPOBaHMS MOCTYMNKOB N OLEHKU MX BO3MOXXHbIX MOCNEACTBUN ONSi OKPY>KatoLLEen
cpenbl;

OCO3HaHMe rnobanbHOro XapakTepa 9KOMOrMYECKUX npobnemM u nyTen ux
peLleHns:;

CNOCOBHOCTb UCMONb30BaTb NPUOBPETAEMbIE NPU NIYHEHUN BUONOrNN 3HAHNS 1
YMEHMS NPY peLLEHN NpobneM, CBA3aHHbIX C pauoHasibHbIM NPUPOLONOb30BaAHNEM
(cobntogeHne npaBun MNOBEAEHWA B NPUPOAE, HamnMpasfEHHbIX Ha COXPaHeHue
paBHOBECUSA B 9KOCUCTEMAaX, OXpaHy BUAOB, 9KOCUCTEM, Buocdepsl);

aKTUBHOE HEMpUATUE LENCTBUN, NPUHOCALLMX Bpen OKpy>XatoLlen npupogHOMn
cpene, YMEeHMe NpOrHo3upoBaTb HEGNAronpuATHbIE 3KOMOrMYecKue MnoCneacTBus
npennpuHUMaeMblx OeNCTBUI 1 NpegoTepawaTh Ux;

HanMyune pasBUTOrO 3IKOSOMMYECKOrO MbILUIEHUS, 3KOMOrMYEeCKOW KynbTypbl,
onbiTa OEATENbHOCTU 3KONOrMYECKOW HanpaBfeHHOCTN, YMEHNA PYKOBOACTBOBATLCSA
MMM B MNO3HaBaTeSIbHOW, KOMMYHUKATUBHOW N COLManibHOW MPaKTUKE, FOTOBHOCTU K
y4acTuto B NPaKTUYECKON OEeATENbHOCTN SKONOrMYEeCKOW HanpaBeHHOCTY;

8) LeHHOCTU Hay4YHOro NO3HaHuS:

chOpMMPOBAHHOCTb  MUPOBO33PEHUS,, COOTBETCTBYIOLLENO  COBPEMEHHOMY
YPOBHIO Pa3BUTUS HayKum U OOLLECTBEHHOW MNPaKTWKW, OCHOBaHHOro Ha pAuanore
KYNbTYp, CMOCOBCTBYHOLLLErO OCO3HAHNIO CBOEro MecTa B NOMNKYNLTYPHOM MUPE;

COBEPLUEHCTBOBAHNE $3bIKOBOW W 4UTaATENbCKOW KYNbTYpPbl KakK cpencrsea
B3aMOLENCTBMSA MeXAY N0AbMU 1 NO3HAHNS MUPa;



noHnMaHne cneundukn 6uonormm Kak Haykn, OCO3HaHUA €€ ponu B
dopmMupoBaHUN  paunoOHanNbHOrO  Hay4YHOro  MbILWMIEHUS, CO34aHUN  LEeSfIOCTHOro
npencrtaBneHnss 06 OKpyXXawllemM Mupe Kak O eAVHCTBE MpUpOoAbl, 4YenoBeka W
obuwecTBa, B MNO3HaHUM MPUPOOHLIX 3aKOHOMEPHOCTEN W pelleHun npobsem
COXpaHeHns1 NPUPOLHOro PaBHOBECKS;

yOEeXOAEHHOCTb B 3HAYMMOCTU OMONorMM And COBPEMEHHON LMBUIM3aLNN:
obecnevyeHnss HOBOIMO YPOBHA pPasBUTUS MeOULMHbI, Cco3daHne nepcneKTUBHbIX
OMOTEXHONOMNIA, CMOCOBHBIX pellaTb PeCypCHble NPO6NneMbl PasBUTUSA YE10BEYECTBA,
noucka nyTten BbiIxoAa W3 M106aNbHbIX 3KOMOrMYecKMx npobsem un obecneyeHus
nepexoga K yCTOMYMBOMY PasBUTUIO, paunoHasibHOMY MWCMOSIb30BaHUIO NMPUPOOHbLIX
pecypcoB 1 (POPMUPOBAHUIO HOBbIX CTaHAAPTOB XXU3HW;

3aVHTEPECOBAHHOCTb B MOSy4EHUMN BUONOrMYECKUX 3HAHUI B LIENSX MOBbILLEHUS
o6LleNn KynbTypbl, €CTECTBEHHO-HAy4YHOW rpPamMOTHOCTW, KaK COCTaBHOW 4acTu
(PYHKUMOHANbHOW rPamMOTHOCTN  OBy4varolmxcs, (OPMUPYEMON NPU  U3YyHEHUN
évnonoruu;

NOHMMaHNEe CyLHOCTU METOLOB MO3HAHUA, WCMONb3YEMbIX B €CTECTBEHHbIX
Haykax, CNOCOBHOCTU NCMONb30BaTh NoslydaemMble 3HaHWUS O aHanm3a 1 06 bACHEHUS
ABIEHNI OKPY>KaloLEero Mvmpa u NpoUCXOQAWMX B HEM WU3MEHEHU, YMeHne aenatb
O60CHOBaHHbIE 3aK/IOYEHUA Ha OCHOBE Hay4HbIX (DaKTOB M MMEKOLWMNXCS LAaHHbIX C
Lenbio NoslyYeHns LOCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTb CaMOCTOATENbHO WCMNOMb30BaTb OUONOrMYecKne 3HaHus Ons
peLweHns Npo6sem B peanbHbIX XXN3HEHHbIX CUTyauusX;

OCO3HaHMe LEHHOCTU Hay4yHOW [eATeNbHOCTU, TFOTOBHOCTb OCYLUECTBNAATb
NPOEKTHYIO N UCCNEN0BAaTENbCKYIO OeATENbHOCTb MHANBUAYAILHO U B rpynne;

FOTOBHOCTb W CMNOCOOGHOCTb K  HeNpepbiBHOMY  06pa3oBaHuiO U
camoo6pas3oBaHNio, K akTUBHOMY [MOSly4EHUO HOBbIX 3HaHWMM no 6uonorum B
COOTBETCTBUN C XKU3HEHHbLIMW MOTPEOHOCTAMM.

METAINPEOMETHDbIE PE3YJIbTATbI

MeTanpegMeTHble peaynbTaTbl OCBOEHUS y4ebHoro npegmetra  «buonormns»
BK/IOYAKOT:  3HadYuMble AN (QOPMUPOBAHUS  MUPOBO33PEHUS  OOyYaloLLMXCA
MeXOuUCUUnanHapHole  (MexnpegmeTHble) obLeHay4YHble MOHATUS, OTpaxkarowme
LENOCTHOCTb HAy4YHOW KapTUHbl Mupa W  Cneuuduky MeToooB  MO3HaHus,
MCMNOSb3yEMbIX B €CTEeCTBEHHbIX HayKax (BewecTBO, 3Heprus, seneHue, npoLecc,
CUCTEMa, Hay4Hbll (akT, MPUHUWN, FUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnepoBaHve, HabnwogeHne, 3MepeHne, SKCNEPUMEHT U APYrue); YHUBepcasbHble
y4yebHble  OeincTBus  (No3HaBaTefbHble,  KOMMYHUKaTUBHbIE,  PErynsaTUBHbIE),
obecnevunBatowme GopMnpoBaHME (QYHKUMOHANIBHON PaMOTHOCTM U COLMaNbHON
KOMMEeTEHUUN 0By4aroLmxcsl; CNOCOBGHOCTb OBYyHarLLNXCA UCMNOMb30BaTb OCBOEHHbLIE
MEXANCUNMIINHAPHbIE, MWPOBO33PEHYECKNE 3HAHUA W YyHUBEPCalbHble Y4ebHble
OEeNCTBUSI B NO3HABATENbHOW U COLUManbHON NPaKTUKE.



B pesynsrate naydeHus 6umonormm Ha ypoBHe cpedHero obuiero obpasoBaHus y

obyyarowleroca 6yoyT cdopmMmMpoBaHbl MNO3HaBaTeSlbHble YHUBEPCASbHblE Y4YeOHbIE
AENCTBNS, KOMMYHUKATUBHbIE YHMBEpPCasibHble Y4YebHble [EeNCTBUS, pPerynsaTuBHbIE
YH/MBepcanbHble y4ebHble OeNCTBUS, COBMECTHas OeATeNIbHOCTb.

MeTanpeameTHble pe3ynbTaTbl OCBOEHMS MNpOrpamMMbl  CPegHero o6LLero

o6pa3zoBaHsi AOMKHbI OTpaXKaTb:
OBnageHne yHuBepcasnbHbIMU Yy4e6HbIMU NO3HaABaTENbHbIMUN AeACTBUSIMM:
1) 6a30Bble NIorM4yeckne AencTBuA:

CaMOCTOATENBHO dhopmynmposaTb n akTyanuamnposaTtb npoo6nemy,
paccmatpuBaTb €€ BCECTOPOHHE;

MCNONb30BaTb MNPU OCBOEHUN 3HAHUN MPUEMbI  JIOMMYECKOTO  MbILLSIEHNS
(aHannza, cuHTe3a, cpaBHeHWs, Knaccudpukauuun, obo6LeHns), pacKpbiBaTb
CMbICNT  OUNONOMNYECKNX MNOHATUI (BbIAENATL WX XapaKTepHble MNPU3HaKW,
yCTaHaBnNMBaTb CBA3U C APYrMMUN NOHATUSAMN);

onpefensTb Uenu [eATenbHOCTW, 3afdaBas napamMeTpbl N KpUTEpUU  UX
OOCTUXKEHUS,, COOTHOCUTb peaynbTaTbl OeATEeNbHOCTM C  MNOCTaBfEHHbIMU
Lensamu;

NCNonb3oBaTb OUONOrMYECKNE MOHATUA ANS OObACHEHUS (hakToB U SABNEHUN
>XNBOW NpuUpoabl;

CTPOUTb NIOrMYeCKNe paccy>XaeHuns (MHOYKTUBHbIE, OeyKTUBHbIE, MO aHanorunm),
BbISIBNATb 3aKOHOMEPHOCTN N MPOTUBOPEYMS B pacCcMaTpuBaeMblX SABMEHUSX,
hopmynupoBaTh BbIBOObI U 3aKITIOHYEHUS;

NPUMEHATL CXEMHO-MOLESbHblE CPEeACcTBa ANs NPEeACTaBNEeHUS CYLLECTBEHHbIX
CBSi3el U OTHOLWEHWA B W3y4YaeMbiX ONOSIOMMYECKNUX OOBbEKTax, a Takxke
NPOTMBOPEYNIA Pa3HOro pPofa, BbISABAEHHbIX B PasfUYHbIX UHMOPMAaLMOHHBIX
NCTOYHUKAX;

paspabaTtbiBaTb MNNaH peLleHna npobnembl ¢ Y4ETOM aHann3a WUMELLMXCSA
MaTepuanbHbIX 1 HemMaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTVBbI B AEATENbHOCTb, OLEHMBATb COOTBETCTBME Pe3ynsTaTtoB
LensiM, OLueHMBaTb PUCKN NOCNEOCTBUA AeATENbHOCTH;

KOOPAMHNPOBAaTb U BbINOMHATL PaboTy B YCNOBUAX peasibHOro, BUPTYaNbHOIO 1
KOMOVHNPOBaHHOIo B3aMMOLENCTBUS;

pas3BUBaTb KpeaTMBHOE MbILLSIEHNE NPU PELLEHNN XKN3HEHHbIX NPo6neMm.

2) 6a3oBble nccnepoBartenibCKue AenucTBuUs:

BNafeTb HaBblkaMn Yy4eGHO-UCCNeAoBaTeNbCKOM U MPOEKTHON AeSTENbHOCTM,
HaBblkamy  paspelleHnss npobnemM, CroCOBHOCTbID U FOTOBHOCTbIO K
CaMOCTOATENIbHOMY — MOWCKY METOOOB  PEelUeHust MNpakKTUYecKuMx — 3apad,
NPVMEHEHUNIO Pa3NNYHbIX METOLOB NO3HAHWS;

NCNONb30BaTh pPasfnyHble BUAblI OEATENBHOCTM MO MOSYYEHUO HOBOrO 3HaHWS,
ero MHTepnpeTaummn, NpeobpasoBaHNio N MPUMEHEHUIO B YYEOHbIX CUTYaUusiX, B
TOM YuMCre NpY co34aHnn y4ebHbIX 1 coumalbHbIX MPOEKTOB;



dopmmpoBaTb Hay4qHbI TUM MbIWNEHUSA, BNageTb Hay4YHOW TEPMUHONOMMEN,
KNKOYEBbIMU MOHATUAMMN U METOAAMU;

CTaBuTb W OpMynMpoBaTb COOCTBEHHblE 3adayn B 06pa3oBaTeSIbHOM
AEATENBHOCTU M XKU3HEHHBIX CUTYyaUnsX;

BbISIBNATb  MPUYUHHO-CNEOCTBEHHbIE CBA3M W aKTyanM3upoBsaTb 3ajaudy,
BblABUraTb rMnoTedy €€ peLleHns, HaxoauTb apryMeHTbl A1 AoKasaTenbCcTBa
CBOVIX YTBEPXKAEHWNI, 3aAaBaTb NapaMeTpbl U KPUTEPUN PELLIEHNS;
aHanM3npoBaTb MOJSyYEHHbIE B XO4€e pPeELUeHNs 3afadn pesyfbTaTbl, KpUTUYECKN
OLeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHNE B HOBbIX YCNOBUSX;
[AaBaTb OLEHKY HOBbIM CUTYaLMsAM, OLEHMBAaTb NPUOBPETEHHDIN OMbIT;
OCYLLECTBNATb LiefIeHanpaBfieHHbII MOWCK MepeHoca Cpeacts M Crnoco6os
AEeNCTBUSA B NPOeCCOHaNbHYO cpeny;

YMETb MEPEHOCUTb 3HaHUSI B MO3HaBaTENbHYIO U MNPaKTUYECKYylD o6nacTu
YKN3HEOEATENBHOCTY;

YMETb MHTErPMPOBaTb 3HAHUSA N3 Pa3HbIX NPEAMETHbIX 06nacTel;

BblABUraTb HOBble WOeWn, npeanaratb OpUrMHanbHble MNOAXOAbI U pPeLleHus,
CTaBuTb NPOBGMEMbI 1 3a4a4n, AOMNYCKaKOLNE aNbTEPHATNBHbBIE PELLEHUS.

3) paboTta c uHpopmaumnen:

OPUEHTUPOBATLCA B Pa3fIMYHbIX UCTOYHMKax uHbopMaumn (Tekcte yy4yebHOro
nocobusi, Hay4YHO-MOMYASAPHON nuUTepaType, OUONOrMYECKUX CRoBapsx W
CnpaBOYHMKaX, KOMMNbIOTEPHbIX 6a3ax OaHHbIX, B IHTepHETE), aHann3mpoBaTtb
NHOPMAUMIO PasNUYHbIX BUAOB U  OPM NpeacTaBneHns, KpUTUYECKU
OLEeHMBaTb €€ OCTOBEPHOCTb N HEMNPOTMBOPEYNBOCTD;

dhopmMynupoBaTb 3anpocCbl U MNPUMEHATb PasfindHble MeToObl NPU MOUCKE W
oT6ope 6uonornyeckon nHpopmaLmm, Heo6xoguMon oNsa BbINOAHEHUST YHEOHbIX
3apavy;

npuobpeTtatb  OMbIT  WUCMNONAb30BaHNA  MHAOPMALMOHHO-KOMMYHNKATUBHbIX
TEXHOSIOMN,  COBEPLUEHCTBOBATb  KyfIbTYpy  akKTUBHOIMO  MCMOSIb30BaHUA
Pa3fIMYHbIX MOUCKOBBIX CUCTEM;

CaMOCTOSTENBHO BblGupaTb onTUMabHYHO dhopmy NnpencTaBneHns
ononorn4yeckon uHgopmaumm (Cxembl, rpadukn, Aavarpammbl, Tabnuupl,
PUCYHKWU 1 Apyroe);

Mcnonb3oBaTb HayyHbIl A3bIK B KayecTBe cpeactsa npu  pabote cC
énonornyeckon MHpopMaumen: MNPUMEHATb XUMUYECKUE, (U3NYECKne u
MaTemMaTuyecKne 3Haku U CUMBOSbI, hopMynbl, abbpeBnatypy, HOMEHKNaTypy,
ncnonb3oBatb U MNpeobpas3oBbiBaTb 3HAKOBO-CMMBOSINYECKNE CPELCTBa
HarnNsAgHOCTY;

BNageTb HaBblkaMi pacrno3HaBaHns 1 3alnTbl UHoOpMauumn, MHPOPMaLNOHHON
6e30MnacHOCTU JINYHOCTMW.



OBnapeHne yHMBepcasnbHbIMN KOMMYHUKaTUBHbIMU AeVUCTBUAMN:
1) o6weHne:

OCYLLECTB/IATb KOMMYHMKALMN BO BCeX chepax >XN3HW, aKTUBHO y4acTBOBAaTb B
Avanore Win AWCKYCCUMM MO CyllecTBy o6Cy)Xgaemol TeMbl (yMeHve 3ajaBaTb
BOMPOChI, BbICKa3blBaTb CYXAEHNS1 OTHOCUTENbHO BbIMOSIHEHNS Npeanaraemoi
3a4auun, y4nTbiBaTb MHTEPECHI U COMMTAcOBaHHOCTb MO3ULMIA APYrUX YH4aCTHUKOB
Avanora Ui gucKyccum);

pacno3HaBaTb HeBepbasibHble cpeacTBa OO6LUEHMs, MOHUMAaTb 3Ha4yeHue
coumnasbHbIX 3HAKOB, MPEANOCbHINOK BO3HUKHOBEHUSI KOHMUKTHBLIX CUTyauui,
YMETb CMsir4yaTb KOHMIMKTbI M BECTW NEPETrOBOPbI;

BNafeTb pasnnyHbiMi crnocobamm OOLEHUS U B3aMMOLENCTBUS, MOHUMATb
HaMepeHus Opyrux Jogen, MposiBNsATb YBaXKUTENbHOE OTHOLUEHME K
cobecefHIKYy 1 B KOPPEKTHOWN hopme (hopMYySIMpPOBaTb CBOM BO3PaXKEHNS;
pPasBEpPHYTO U JIOTMYHO U3naraTb CBOK TOYKY 3PEHUS C UCMOSIb30BaHNEM
A3bIKOBbIX CPEACTB.

2) coBMeCTHada AedATeNbHOCTb:

NOHMMAaTb W WCMNONb30BaTb MNPEMMYLLECTBA KOMAHOHOW W WHAMBMAYaNbHOWN
paboTbl Npu  peleHnn  B6uonormyeckon  npobniembl, 0BOCHOBbLIBATb
HEeO6XOOUMOCTb NPUMEHEHNST TPYNNOBbLIX (DOPM B3aMOLENCTBUS NPU PELLEHNN
y4ebHOWN 3agayu;

BblbMpaTb TemMaTuKy M METoObl COBMECTHbIX OENCTBUA C YYETOM OOLMX
NHTEPECOB N BOSMOXXHOCTEN Ka)XKA0ro 4nieHa KonneKT1Bea;

npvHMMaTb  LUENM  COBMECTHOW  OEATENbHOCTW,  OpraHM3oBbiBaTb U
KOOPAVMHMPOBAaTbL AENCTBUS MO €€ OOCTUMIKEHUIO: COCTaBNATb MfiaH OencTBun,
pacnpenensatb ponn C YY4ETOM MHEHMI YHaCTHUKOB, O6GCYXAaTb pe3ynbraTbl
COBMECTHOW paboThl;

OLEHMBATb Ka4eCTBO CBOEro BKMada M KaXXOOro yyYacTHMKa KOMaHAbl B 06N
pesynesTaTt No pa3paboTaHHbIM KPUTEPUSIM;

npegnaratb HOBblE€ MPOEKTbl, OUeHMBaTb WAen C NO3UUMN  HOBU3HLI,
OPUrMHANBHOCTU, NPaKTUYECKON 3HAYMMOCTH;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBedeHne B pPasinyHbIX
cuUTyaumsix, NPosiBASATb TBOPYECTBO U BOOOPaKeHMe, 6biTb MHULNATUBHBIM.

OBnapgeHune yHUBepcanbHbIMU PEryNATUBHbIMU OENCTBUAMMU:
1) camoopraHnsauus:

Ncronb3oBaTb GUONOrMYECKNe 3HAHUS ANS BbISBMNEHUS MPOGSIEM U UX PELLEHMS]
B XKU3HEHHbIX 1 Y4EOHbIX CUTyaLUsIX;

Bbl6MpaTb Ha OCHOBE GMOSIOrMHYECKNX 3HAHWIA LENEBbIE Y CMbIC/IOBbIE YCTAHOBKM
B CBOMX AENCTBUSIX U MOCTYMKax Mo OTHOLLUEHMIO K XXMBOW Mpupofe, CBOEMY
3[0POBbLIO N 300POBbLI0 OKPY KAKOLLMX;



® CaMOCTOSATENIbHO OCYLLECTBNATb MNO3HABaTENbHYIO LEATENbHOCTb, BbISBASATb
npobnembl, CTaBuTb W  (opmynpoBaTb COOGCTBEHHble 3ajadn B
obpasoBaTtenbHON OeATENBHOCTU N XXU3HEHHbIX CUTYaUUsX;

® CaMOCTOSATESIbHO COCTaBNATb NNaH peLeHns npobnemMbl C yY4ETOM UMEIOLLINXCS
pPEeCypcoB, COGCTBEHHbIX BO3MOXXHOCTEN U NPEANOYTEHWI;

e [aBaTb OLEHKY HOBbIM CUTYyaUNsM;

® pacwupsTb paMKn y4eb6HOro npegmMeTa Ha OCHOBE JIMYHbIX NPeanoYTEHNA;

e [enaTb OCO3HaHHbIM BbIGOP, apryMeHTUpoBaTb ero, 6paTb OTBETCTBEHHOCTb 3a
peLleHue;

® OLEHMBaTb NPUOBPETEHHBIN OMbIT;

e cnocob6cTBoBaTb (POPMNPOBAHMIO 1 MPOSABIEHMIO LLUMPOKON 3pyAnLNN B Pa3HbIX
06nacTaX 3HaHWN, MOCTOSAHHO MOBbLILWATL CBOW 06pPa30BaTesbHbIN U KYNBTYPHbIN
YPOBEHb.

2) CaMOKOHTpPOJIb:

e [aBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTUBbI B LEATENbHOCTb,
OLeHMBaTb COOTBETCTBME PE3YNLTATOB LeNsawm;

e BNafeTb HaBblKamMu NMO3HABATENbHON pPedNEKCUN KaK OCO3HAHNA COBEPLLUAEMbIX
AENCTBUA N MbICAUTENBHbLIX MPOLLECCOB, WX pPe3ynstatoB U OCHOBaHWN,
ncnonb3oBaTb MPUEMBbI pednekcun Ons OUEHKM cuTyaumn, Bblbopa BEPHOro

peLLeHns;

® YyMETb OLEHMBATb PUCKM U CBOEBPEMEHHO TMPUHUMATb PEeLIeHNst Mo UX
CHVKEHWIO;

e MpuHMMaTb MOTUBbI W apryMeHTbl [pyrux npu aHanmM3e pe3ynbTaToB
LAesTENbHOCTY;

3) NnpuHaATNE cebsa n apyrux:
e npuvHMMaTb cebd, NOHMMAasi CBOM HEAOCTATKN U 4OCTONHCTBA;
e MpvHMMATb MOTMBbI W apPryMeHTbl APYyrux Mpu aHann3e pes3ynsraToB
OEeATeNnbHOCTY;
e [pu3HaBaTb CBOE MpasBo 1 Npaso APYrux Ha OLLUNOKWY;
e pasBMBaTb CMOCOBHOCTb MOHMMATb MUP C MNO3ULMK OPYroro YenoBeka.

NMPEAMETHDIE PE3YJIbTATbI

MpeomeTHble  peadynbTaTbl  OCBOEHWSA  COAEPXKaHMs  y4ebHOro npegmerta
«brnonorus» Ha yrny6séHHOM ypOBHE OPUEHTUPOBaHbI Ha obecnedeHne NPouUILHOro
0by4eHnsa obyyvatowmxcs 6uonormn. OHM BKNOYaloT: cneundundeckue gns éuonormum
Hay4Hble 3HaHWSA, YMEHUS N Crnocobbl AENCTBUA MO OCBOEHWUIO, MHTeprnpeTauum u
NpeobpasoBaHNIO 3HAHUN, BUAblI OEATENIbHOCTU MO MOMYYEHUO HOBbIX 3HaHUM N UX
NPUMEHEHNIO B Pas/fiNYHbIX Y4EOHbIX, a TakXXe B peasibHbIX XXUSHEHHbIX CUTyauunsx.
MpeameTHble pedynbTaThl NPeCcTaBneHbl NO rogam N3yyeHus.



MNpeomeTHble pes3ynbTaTbl OCBOeHUA Yy4ebHoro npegmeta «buonorus» B 10

KJj1acce OOJDKHbI OTpaXkaTb:

ChOPMUPOBAHHOCTL 3HaHWN O MecTe Wu ponu 6uonormm B CUCTEME
€CTECTBEHHbIX HayK, B (DOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTUHbI M1pa, B
NO3HaHNN 3aKOHOB MpuUPOoAbl W  peleHun npobneMm  pauynoHasbHOro
NpPMPOOONONAb30BaHNA, O BKNage POCCUUCKUX W 3apybexXHbIX Y4YEHbIX B
passuTtue uonoruu;

BMageHne  CuUCTeMol  OUMONMOMMYECKMX  3HAHWA,  KOTopas  BKJIOYaET:
ocHoBononarawowme 6nonorndeckne TEPMUHbI U MOHATUS (KU3Hb, KIEeTKa,
opraHusMm, mMetabonusm, romeocTas, camoperynsaumsi, camoBOCMNpPOU3BEAEHNE,
HacneacTBEHHOCTb, U3MEHYMBOCTb, POCT U pasBuTHE), BLUoNornyeckue Teopun
(knetoyHaa Teopus T. LlsaHHa, M. LlnenpgeHa, P. BupxoBa, xpomocomHas
Teopusa HacneacteseHHocTn T. Moprana), ydyeHus (H. . BaBunosa — o0 ueHTpax
MHOroo6pasvss U1  MNPOUCXOXAOEHUS  KYNbTYPHbIX — pacTeHWl),  3aKOHbI
(eamHoO6pas3ns NOTOMKOB MEPBOr0 MOKOMEHUS, pacLUeneHnsi, YACTOTbl FraMeT,
HezaBucumoro HacnepgosaHus [ MeHgensi, roMofnornM4ecknx psigos B
HacCnenCTBEHHOM N3MEHYMBOCTU H. n. Basunosa), NPUHLMMbI
(KOMMNeMeHTapHOCTN);

BnageHne OCHOBHbIMA METOAaMN Hay4YHOro MO3HaHWS, WUCMNONb3YEMbIX B
OMONOrNYECKNX WNCCNEeAOBaHMAX >XUBbIX OOBLEKTOB (OnucaHuwe, n3MepeHue,
HabngeHne, 9KCNEPUMEHT);

YMEHME BblOeNsATb CYLLECTBEHHblE MPU3HaKWN: BUPYCOB, K/IETOK MPOKapuoT U
3YKapuoT, OOHOKMNETOYHbIX W MHOIOKNETO4YHbIX OpraHu3mMoB, B TOM YuCre
6akTepuii, rpuboB, pacTEeHWUn, XXMBOTHbIX W YeioBeKa, CTPOEHUS OpraHoB U
cucTem OpraHoB pacTeHui, >XNBOTHBIX, YenoBeKa, npoLeccosB
XXN3HEOEeATeNbHOCTN, MPOTEKALWMX B OpraHn3mMax pPacTeHUn, >XUBOTHbLIX U
4yenoBseka, OMONOrMYEcCKUX npoueccoB: obmeHa BewecTs (MeTabonuam),
npeBpaLLeHnss SHeprumn, 6POXXeHNs, aBTOTPOMHOrO MU reTepoTPOHOro TUMOB
nuTaHus, OTOCUHTE3a W XEeMOCUHTe3a, MWUTO3a, Meno3a, rameToreHesa,
amMbpuoreHesa, NOCTAMOPUOHANIBHOIO pasBuUTuS, PasMHOXEHUS,
NHONBMAYANbHOrO Pas3BUTUSA OpraHmM3ma (OHTOreHesa), B3aMOLENCTBUSA MeHOB,
reTeposunca, UICKYCCTBEHHOIo 0TOopa;

YMeHVe YyCTaHaBnMBaTb B3aMMOCBA3W MexXAy opraHovgamu KNeTkun u ux
PYHKUMAMN, CTPOEHUEM KIIETOK pPasHbIX TKaHen N UX (QYHKUNAMU, MexXay
opraHaMmM 1 CUCTEMaMn OpPraHoB Y PacTEHWUA, >XXUBOTHbIX N 4YenoBeka U KX
DYyHKUMAMN, MeXXOy CUCTeEMamMu OpraHoB U UX (YHKUMAMU, MexXay aTanamu
obMeHa BeLLeCcTB, 3TanamMn KNETOYHOrO UMKMAA W XKUSHEHHbIX LMKIOB
OpraHM3MoB, 3Tanamm 3MOPUOHANBHOrO Pas3BUTUS, FEHOTUMNOM U (PEHOTUMOM,
heHOoTMNOM 1 hakTopamMu cpefbl OBUTaHWS;

YMEHME BbIABMATb OTINYUTENbHbIE MPU3HAKU XXMBbIX CUCTEM, B TOM YuChne
pPacTeHNIA, XXUBOTHbIX N YENOBEKA;



® YMEHMe UCMNoSb30BaTb COOTBETCTBYIOLUME  aPryMeHTbl, OUOOrMYeCKyto
TEPMUHOMOINIO M CUMBOMVKY [Af19 [AokasaTenbcTBa pPOACTBA OpPraHM3MoB
pasHbIX CUCTEMATMHECKUX rpynm;

® yMeHue pewartb 6uonorndeckne 3agayu, BbISBAATb MPUYUHHO-CNEACTBEHHbIE
CBA3N MexXay wuccnegyembiMn OUONOrMYECKUMU MpoueccamMm 1 SBAEHUAMMU,
Aenartb BbIBOAb! U NPOrHO3bl HA OCHOBaHWW MOyYEHHbIX Pe3yNbTaToB;

e YyMeHMe BbINONHATL nabopaTopHble U MNpakTuyeckne paboTel, cobnogaTb
npasuna npu padboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060pYyA0BaHNEM;

e yMEHMe BbligBUraTb MNOTE3bl, MPOBEPSATb UX  3KCMEPUMEHTaNbHbIMU
cpegcTeamMun, (opMynupys Leflb UCCNefoBaHus, aHann3nmpoBaTb MOMyYeHHbIe
pesynbTaTthl U genaTtb BblBOAb;

e YMeHMe y4acTBoBaTb B Y4ebBHO-UccnegoBaTenbCkon paboTe nNo Guonoruu,
aKonorum 1 mMeguumnHe, NPOBOANMON Ha 6a3e LUKOSMbHbIX Hay4HbIX OOLLECTB, 1
nyénu4yHO  NpPeacTaBnsaATb  MOMYyYEHHble  pe3ynbraTbl  Ha  YYEHUYECKUX
KOH(pepeHUusXx;

® YMEHWe OLEeHNBaTb 3TUYECKNE aCNeKTbl COBPEMEHHbIX NCCNeaoBaHnin B 06nacTu
ovonormm u MeguuMHbl (KNOHMPOBaHWEe, WCKYCCTBEHHOE OMo40TBOPEHME,
HanpaeneHHOEe N3MEHEHNE reHOMa 1 CO3aHne TPaHCreHHbIX OPraHN3MoB);

® YMEHMe OCYLLUECTBNATb OCO3HaHHbIN Bbl6op Oyayuwienn npodeccnoHanbHOM
AeATENbHOCTN B obnactu 6uonornm, MeguLumHbl, GUOTEXHONOMMN, BETEPUHAPWUN,
CEeNbCKOro X03s1McTBa, NMLLEBO NPOMBbILLNIEHHOCTW, YINy6naTbe NO3HaBaTENbHbI
NHTEpeC, HanpaBfeHHbIN Ha OCO3HaHHbIN BbIOOP COOTBETCTBYIOLLEN Npodeccum
N NpoJosKeHne 6uosiornyeckoro obpasoBaHWss B OpraHu3auusx cpegHero
NPOMECCNOHANLHOro 1 BbiCLLEro 06pa3oBaHUS.

MNpeomeTHble pesynbraTbl OCBOeHUA YydebHoro npegmeta «buonorus» B 11
Knacce [OMKHbl OTpaXaTb:

e CHOPMUPOBAHHOCTL 3HaHWMN O MecTe W ponu 6uonorum B CUCTEME
€CTECTBEHHbIX HayK, B (OpMUpPOBaHUN COBPEMEHHOWN ECTECTBEHHO-HAYy4YHOM
KapTuHbl MUpa, B MO3HaHMM 3aKOHOB MPUPOAbl U PELLEHUN IKONOrMYECKMX
npobnem 4enoBe4vyecTBa, a TakXe B PEeLeHNM BOMPOCOB pPauUMOHaNbHOMo
NPUPOAONONL30OBaHNA, N B (HOPMUPOBAHUN LIEHHOCTHOMO OTHOLUEHMSI K
npupone, OO6LLECTBY, 4YeNIoBEKY, O BKJlage POCCUNCKMX WU 3apyOerKHbIX
Y4EHbIX-O10NOroB B pasBuTne GMONOrnu;

® yMeHue BnafgeTb CUCTEMOM OUONOMMYECKNX 3HAHWA, KOTOopas BKJOYaeT
onpefeneHnss U MOHMMaHWe CYLHOCTU OCHOBoOMofarawmx 6nonorn4eckmnx
TEPMUHOB 1 MOHATUN (BUA, 3KOcuctema, buocdepa), buonornyeckne Teopum
(aBontoymoHHas Teopusa Y. [lapBuHa, CUHTETUYECKAsS TEOPUS IBONIOLMN), YHEHNS
(A. H. CeBepuoBa — 0 nyTax 1 HanpaeneHnsax asonouuun, B.W. BepHaackoro — o
6nocdepe), 3akoHbl (reHeTnyeckoro pasHoBecus k. Xapgou n B. BaiiH6epra,
3apopblweBoro cxopgctea K. M. Bbapa), npasuna (MuHumyma HO. Jlnbuxa,



9KONMOrM4ecKon nupamMuabl 3Heprun), runotesbl (rmnotesa «mupa PHK» VY.
Mn6epTa);

yMEeHue BNaaeTb OCHOBHbIMU METOAAMU HAyYHOro MO3HaHWS, UCNOb3YEMbIMA B
OVONOrMYECKNX WUCCNEQOBaAHUAX >KMBbIX OOBLEKTOB U 3KOCUCTEM (OnmcaHue,
N3MepeHne, HabngeHne, 3KCNepuMEHT), crnocobamn BbISIBNEHUS U OLEHKN
AHTPOMOreHHbIX U3MEHEHNI B MPUPOLE;

YMEHME BbIOENSATb CYLECTBEHHble MpPU3HaKku: BuOoB, OGUOreoLEeHO30B,
9KOCUCTEM N BUOCepbl, CTabUNN3NPYIOLWErrO, OBUXXYLLENO M paspbiBarOLLErO
€CTECTBEHHOIO oT60pa, anfonaTrpu4eckoro n CUMMaTPUYECKOro
BMOoOOOpasoBaHns, BANAHUA  OBMXKYLLMX CWUA 3BOMOLMM  Ha reHOMOHS,
NonynsauMmn, NPUCNOCOBNEHHOCTN OPraHN3MOB K cpefe obuTaHus, YepenoBaHus
HanpaeneHn 3BOMOLMKN, KPYyroBopoTa BeELeCTB W MNOTOKA SHeprum B
aKocucTemax;

YMEHME YyCTaHaBnMBaTb B3aMMOCBS3N MexXAy MpoueccaMmn  3BOOLMN,
ABVDKYLLMMU CUIaMN aHTPOMOreHe3a, KOMMOHEHTAMUN Pa3fInyHbIX 3KOCUCTEM U
NPUCNOCO6EHNSIMM K HAM OpraHu3MOoB;

yMeHune BbISIBNATb OTNNYNTENbHbIE NPU3HaKn XKUBbIX CUCTEM,
NPUCNOCOBSIEHHOCTb BUOOB K cpene obuTaHus, abnoTUYEeCKNX U BUOTUHECKUX
KOMMOHEHTOB 3KOCWUCTEM, B3aUMOCBSA3Eil OpPraHM3MoB B COOO6LLECTBaX,
AHTPOMOreHHbIX UBMEHEHNIN B 9KOCUCTEMAX CBOEN MECTHOCTU;

YMEHME UCMNONb30BaTb COOTBETCTBYKOLLUME  aprymMeHTbl, OGMONOrM4ecKyo
TEPMVHONMOINIO N CUMBONUKY ANs [oKasaTenbCTBa poacTsa  OpraHn3mMoB
PasHbIX CUCTEMATUYECKUX FPYIM, B3aMOCBA3M OpPraHn3MoB 1 cpeabl 0OUTaHus,
€ONHCTBa YenoBEeYECKMX pac, HEeoOXOAMMOCTW COXPaHEHUs MHOroobpasus
BMAOB 1 3KOCUCTEM KaK YC/I0BUSI COCYLLECTBOBAHNS NPUPOLbl N YeI0BEYECTBA;
yMEHME pewatb 6uonornyeckue 3agadn, BbISBAATb NPUYUHHO-CNELCTBEHHbIE
CBA3M MexXay uccnegyemMbiMn GUONOrMYecKUM npoueccaMmmn n SIBAEHUSMUA,
Aenartb BbIBOAbI U NPOrHO3bl HA OCHOBaHUKM MOSyYEHHbIX PE3YNbTaToB;

YMEHNe BbINONHATL nabopaTopHble U NpakTuyeckne paboTbl, cobnogaTb
npasuna npu paboTe ¢ y4ebHbIM 1 nabopaTopHbLIM 060pYyaOBaHNEM;

yMEHNe Bbligsuratb  rMnoTesbl, MPOBEPSATb UX  3KCNEPUMEHTaNbHbIMU
cpencteBamun, opMynupyst Lefb UCCnegoBaHus, aHann3mpoBaTb MOMyYeHHble
pes3ynbTaThbl U AenaTb BbiBOAbI;

yMeHVe y4yacTBOBaTb B Yy4yebHO-UccnegoBaTefnbCKon pabote no 6uonoruu,
aKonorum 1 mMeguunHe, NPoOBOANMON Ha 6a3e LUKOSbHbIX Hay4HbIX OOLLECTB, U
nybnM4HO  NPEACTaBNATb  MOMYyYEHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(pepeHUuaXx;

YMEHNE OLEeHNBaTb MMMNOTE3bl U TEOPUN O MPOUCXOXKOEHUN XKN3HN, YenoBeka n
4YenoBEeYECKMX pac, O NpuYMHaXxX, NocneacTBnax N cnocobax npenoTepaLleHmns
rno6anbHbIX N3MEHEHU B 6ruocdepe;

YMEHME OCYLLUECTBNATb OCO3HaHHbIM BblOOp Oyaylien npodecCnoHanbHOM
AeATenbHOCTM B o6bnactu  6uonoruv, 39KOMIoruu, NpPMPOLONobL30BaHNSA,



MeANLMHbI, BMOTEXHONOIK, NCUXONIOrNKN, BETEPUHAPUN, CENbCKOro XO3SNCTBA,
NALWEBOM  MPOMbILLNIEHHOCTN,  yrybnaTb  No3HaBaTeflbHbIi  MHTEpPEC,
HanpaBfieHHbI Ha OCO3HaHHbIA BbIGOP COOTBETCTBYHOLWEN npodeccun u
NPOAO/IKEHNE OBuonormyeckoro o6pas3oBaHUs B OpraHM3auusix CcpeaHero
NpodeccrnoHanbHOro 1 BbiCLLEro 06pa3oBaHus.



TEMATUYECKOE NMNJIAHUPOBAHUE

10 KJIACC
Konun4yectso 4yacos OneKTpPOHHbIe
n'\j; HaumeHoBaHue pa3genoB 1 Tem NporpamMmbi Beero KOHTpoOnbHble MpakTuyeckue o 6;:;'2’;;2;'3He
paboTbl paboThbl pecypchl
1 Buonorusa kak Hayka 1
2 KuBble cuctembl N X n3yyeHne 2
3 Buonorusa knetku 2 0.5
4 XnMmmnyeckasn opraHm3auns KneTku 10 1 1
5 CTpoeHune n hyHKLMN KNETKN 8 1 2
6 OO6MeH BeLLLECTB 1 NpeBpPALLEHNE SHEPIN B KNETKE 9 1
7 HacnepcTtBeHHas nHdbopmMaums n peanmsauns e€ B KneTke 9 1 0.5
8 2KN3HEHHbIN UWKN KNEeTKN 6 1
9 CTpoeHune n yHKUMM OpraHn3mMoB 17 1 1.5
10 PasMHOXXeHVe 1 pasBuTne opraHn3mMoB 8 1.5
11 [eHeTuKa — HayKa 0 HacnNegCTBEHHOCTU U U3MEHYMBOCTU OpPraHn3mMoB 2 0.5
12 3aKOHOMEPHOCTN HAaCNeaCTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTN M3MEHYNBOCTN 6 1 1
14 leHeTvka Yyenoseka 3 0.5
15 Cenekuunsi opraHn3moB 4 1
16 BuoTtexHonorua n cuHteTnyeckas éuonoruns 4
17 PesepBHoe Bpems 1
OBLLIEE KOJIMYECTBO YACOB MO NPOIrPAMME 102 6 13




11 KJ1IACC

Konu4yecTtBO 4acoB

ONeKTPOHHbIe

n;‘l: HanmeHoBaHue pa3aenos 1 Tem NporpamMmmbl Boero KOHTPONbHBIE MpakTuieckue o5 rf:z;bsz?rz;f')-lble
pa6oThbl pa6oThbl pecypci
1 3apoxxgeHune 1 pasBuTE IBONMIOLMOHHBIX NPeACTaBNeHUA B 4
6éuonoruu
2 Mwukpossontouns n eé€ pesynsrathbl 14 1 2
3 Makpoasontouus 1 eé pesynsratbl 6 1
4 MNponcxoxpgeHne n pasBuTue XXU3HN Ha 3emne 15 1 1.5
5 lNponcxoxpgeHne YenoBeka — aHTPOMNoOreHes 10 1 1
5 OKonorms — Hayka 0 B3aMMOOTHOLLEHNAX ?praHmsnvnos n 3 0.5
HagopraHU3MEHHbIX CUCTEM C OKpPY>KatoLLen cpefon
7 OpraHn3mel 1 cpega obuTaHus 1 1.5
8 SKonorusi BUA0B 1 NOMynsLui 0.5
9 OKonornst coodLECTB. DKONOrMYeCKNe CUCTEMbI 12 1 0.5
10 buocdepa - rnobanbHas akocuctema
11 Yenosek 1 oKpy>KaroLas cpeaa
12 PesepBHOEe Bpems
OBLLEE KOJINYECTBO HYACOB MO NMPOIrPAMME 102 6 7.5




NOYPOYHOE MNJIAHUPOBAHUE
10 KJ1IACC

Ne
n/n

Tema ypoka

KonuyecTBO YacoB

Bcero

KoHTposbHble
paboTbi

MpakTuyeckune
paboThbl

OnekTpoHHbIe LpoBbie
o6pasoBaTenbHble
pecypcbl

Buonornsa kak KoMnaekcHas Hayka 1 Kak 4acTb
COBPEMEHHOIo 06LLecTBa

>KunBble cucTtemMbl 1 UX CBONCTBA

ypOBHeBaﬂ opraHm3auus XXmBbIX CUCTEM

Al ]IN

NcTopust oTKpbITUSE 1 U3YHEHNs KIETKU. KneTo4Hasi Teopust

MeToab!l MONEKYNAPHON U KNETOYHON 61onormu.
MpakTuyeckas paboTta «M3yyeHne METOO0B KNETOYHOM
éuonornn (xpomaTorpadus, anekTpodgopes,
anddepeHumnansHoe LueHTpudyrnposanne, MNMLP)»

0.5

Xumnyecknini coctaB KneTkn. MmHepanbHble BeLecTBa
KNeTKn, ux bruonornyeckasa posnb

OpraHunyeckue BeLlecTBa KNeTkn — 6enkun. JlabopatopHas
paboTa «ObHapy>xeHne 6eIKOB C MOMOLLIbIO Ka4eCTBEHHbIX
peakumnin>

0.5

CsoiicTBa, Knaccudmkaums n pyHKLMn 6enKoB

Opl'aHVI‘-IeCKI/Ie BellecTBa KNeETKN — yrnesobl

Opl'aHVI‘-IeCKI/Ie BellecTBa KNeTKNn — nunmnapl

11

HyknenHosble kucnotsl. AHK n PHK. JlabopaTopHas
paboTa «/lccnegoBaHne HYKNIENHOBbBIX KUCHOT, BblAeNEeHHbIX
N3 KJIETOK PasfnyHbIX OpraHn3mMoB»

0.5

12

CtpoeHue n dyHkunm ATO. Opyrue
HykneosugTpudocoatsl (HTD)

13

KomnnekcHas Tematnyeckas nposepoyHas pabota Ne 1
"Xnmmnyeckas opraHnsaums KneTkun"




CekBeHupoBarune [HK. MeTtogbl reHOMUKW,

14
TPaHCKPUNTOMUKN, MPOTEOMUKI
15 MeTogb! CTPYKTYpPHOIR 6r1onoruu
16 Tunbl kNeTok. NpokapunoTnyeckas KneTka
17 CTpoeHune aykapunotTnyeckon knetku. MNMpaktuyeckas 05
paboTta «/3y4yeHne CBONCTB KIIETOYHOW MeMOPaHbI» '
18 [MOoBEPXHOCTHbIN annapaT KNeTKu
OpHomembpaHHble opraHouabl KneTku. MNMpakTuyeckas
19 paboTa «/3yyeHne aBmxeHnsa umTonna3mMbl B pacTUTENBHbIX 0.5
KneTkax»
MonyaBTOHOMHbIE OpraHouabl KNeETKN: MUTOXOHZAPUN,
20 nnactugpl. JlabopartopHasa pabota «/lccnegosaHue 0.5
nnasmonunsa u gennasmonnsa B pacTUTENbHbIX KIETKax»
o1 HemembpaHHble opraHongbl Knetkn. CTpoeHne n hyHKLmMK
anpa
CpaBHUTENbHAA XapaKTePUCTMKA KIETOK 3yKapuoT.
22 JlabopaTopHas paboTa «/3y4eHne CTpoeHns KNeToK 0.5
pPasnnyHbIX OPraHn3mMoB»
o3 KomnnekcHas Tematmnyeckasi nposepoyHas padota Ne 2
"CTpoeHne 1 QyHKLMN KNeTKn"
AccMnnaums n QUCCUMUNALNS — OBE CTOPOHbI
o4 mMeTabonuama. Tunbl o6MeHa BellecTs. JlabopaTopHas
paboTta «/3y4yeHne KaTanuTn4ecKom akTMBHOCTH
hepMeHTOB (Ha NpUMepe amunasbl U Katanasbl)»
depMeHTaTNBHbIN XapakTep pPeakuuii KNETOHHOMO
o5 meTabonuama. JlaboparopHas paboTta «/13yyeHne 05
hepMeHTaTUBHOIO pacLlenneHrs Nnepokcmaga Bogopoaa B '
pacTUTENbHbIX U XKMBOTHbIX KNETKax»
26 Benkun-akTneaTtopbl U 6ENKN-NHIMOUTOPDI




27

ABTOTPOMHbIN TUN 06MeHa BeLLECTB

28 doTOCUHTES
29 XemocuHTea. JlabopaTtopHasi paboTta «CpaBHeHne 0
npoueccoB POTOCUHTE3A U XEMOCUHTE3a» S
30 AHaspo6Hble opraHn3mMbl. Buabl 6poxkeHuns. JlabopatopHas
paboTa «CpaBHeHME NPOLIECCOB BPOXXEHNS N ObIXaHWs»
31 A3p06HbIE OpPraHM3Mbl. OTarnbl SHEPreETUHECKOro 06MeHa
OHeprns MembpaHHOro rpagrneHTa NnpoToHoB. CuHTes ATO:
32 paboTa npoToHHON AT®-CUHTa3bI
33 Peakumn maTpuyHOro cnHTesa
34 TpaHckpunuus — mMaTpuyHbIn cuHTed PHK
35 TpaHcnauua n eé atanbl
36 KoagnposaHue aMnHoKncnoT. Ponb pubocom B BUOCHHTE3E
6enka
37 OpraHnsaunsi reHoma y NpoKapuoT 1 3yKapuoT
38 MonekynsipHble MexaHN3Mbl 3KCMPECCUN FEHOB Y 3yKapunoT
Bupycbl — BHeKNeTo4YHbIE POPMbI XKUSHN 1 OBNraTHble
39 napasuTbl. [pakTnyeckas pabota «CosgaHue mopenm 0.5
BUpycCa»
BupycHble 3ab6oneBaHnsi HeNOBEKA, XXNBOTHbIX, PACTEHWIA.
40 HaHoTexHonornm B 6nonornm n meguumHe
KomnnekcHas Tematunyeckast nposepoyHas padota Ne 3
41 "HacnepcTtBeHHasa nHopMaums 1 peanmsauns ee B
Knetke"
42 2KN3HEHHbIN LMK KNETKN
43 MaTtpuyHbin cnHTed OHK
44 Xpomocowmel. JlabopaTtopHas paboTta «/3ydeHne XpoMocom 0.5

Ha rotoBbIX MUKpOMNpenaparax»




45

[leneHne KNeETKN — MUTO3

Tunbl KNeTok. KaprnoknHes n uMtoknHes. JlabopatopHas

46 paboTta «HabnogeHne MUTO3a B KIeTKax KOH4YMKa KopeLuka 0.5
JlyKa (Ha rotoBbIX MUKpomnpenaparax)»

47 Perynaums >XM3HeHHOro UyKia KneTok

48 OpraHn3m Kak eguHoe uenoe

49 TkaHu pacTteHuin. JlabopaTopHas paboTa «/3yyeHne TKkaHen 05
pacTeHuin»

50 TkaHn XXUBOTHbIX 1 Yyenoseka. JTabopaTopHas paboTa 0.5
«/13yyeHne TKaHeln XXNBOTHbIX» )
OpraHbl. CucTtemMbl opraHoB. JlabopaTopHas paboTa

> «/13y4eHne opraHoB LIBETKOBOIO pacTeHWs» 0.5

52 Onopa Tena opraHusmos. [1BuxeHne opraH1u3moB

53 MuTtaHne opraHM3mMoB

4 [MTaHne NO3BOHOYHbIX XMBOTHbIX. [1eBapuTenbHas

> cucTema 4venoseka

55 [pixaHne opraHu3mMos

56 [bIXxaHne NO3BOHOYHbIX XKMBOTHbIX N YeoBeka

57 TpaHcnopT BELEeCTB y OpraHM3MoB
KpoBeHocHast cuctema no3BOHOYHbIX XUBOTHbIX U

>8 Yyenoseka

59 BblaeneHve y opraHnamoB
KomnnekcHas Tematunyeckas nposepoyHas padota Ne 4

60 "CTpoeHne 1 pyHKLMN opraHmamos"”

61 3awyta y opraHin3moB

62 NMmyHHas cuctema yenoseka

63 PasgpaxxumMocTb 1 perynsaums y opraHn3mos




FyMOpaanaﬂ perynauna n aHOoOKpnHHaA cnctemMma

o4 >KMBOTHbIX U YesioBeKa

65 DopMbl Pa3MHOXXEHUSA OPraHN3MOB

66 [MonoBoe pa3MHOXeHNe

67 Melios
lameToreHes. O6pa3oBaHne N PasBUTUNE NOJIOBbLIX KIETOK.

68 JNlabopaTopHas paboTa «/3y4eHne CTpoeHUs NonoBbIX 0.5
KNETOK Ha roToBbIX MUKporpenaparax»

69 VHouBnayaneHoe pa3BuTe OpraHM3MoOB — OHTOreHe3

70 3aknagKa opraHoB 1 TKaHel N3 3apOofbILLEBbLIX JINCTKOB
PocT 1 passutne XuBoTHbIX. JTabopaTtopHasa paboTa

71 «BblIsiBNEeHNe Npn3HaKoB CXOACTBA 3apoaplLLeit 0.5
NMO3BOHOYHbIX XMBOTHbIX»

Pa3smHoXXeHre 1 passuTue pacteHuii. JlabopatopHas

72 paboTa «CTpoeHne opraHoB pa3aMHOXEHNS BbICLLNX 0.5
pacTeHunin»

73 VcTopus cTaHOBNEHUS 1 pa3BUTUSA FTEHETUKM KaK HayKK
OCHOBHbIE MOHATUS U CMMBOJIbI FeHETUKM. JlabopaTopHas

74 paboTta «[Jpo3ourna Kak 06 bEKT rEHETUHECKNX 0.5
nccnemoBaHniny
3aKOHOMEPHOCTY HacnegoBaHWs NPU3HaKOB.

75 MoHornépugHoe ckpewmBaHue. lNpakTnyeckas pabota 0.5
"MI3yyeHne pesynstatoB MOHOMMOPUAHOIO CKpeLLMBaHNS Yy '
aposodusnbl”

76 LinTonornyeckmne oCHOBbI MOHOMMBPUAHOINO CKpeLLMBaHUSA

77 AHanusunpytoLlee ckpelmsaHme. HenonHoe

OOMUHNpoOBaHNe




OurnbpngHoe ckpelwymaHune. Npaktnyeckas padboTta

78 «13y4eHne peaynstTaTtoB oUrnbpraHOro CKpeLBaHus y 1 0.5
apo3sodunbl»
79 LinTonornyeckmne oCcHOBbI AUMMOPNOHOro CKpeLLUMBaHns 1
80 CuenneHHoe HacnegoBaHme NPU3HaKoB 1
81 XpoMOCOMHas Teopust HaCNeACTBEHHOCTU 1
82 leHeTuka nona. leHOTUN Kak uenocTHas cucrtema 1
83 KomnnekcHasn Tematnyeckas nposepoyHas padorta Ne 5 1
"3aKOHOMEpPHOCTN HacneaCcTBEHHOCT"
84 [eHEeTNYECKININ KOHTPOSTb Pa3BUTUS PACTEHWN, XXNBOTHBIX 1 1
Yyenoseka
85 M3aMeH4YMBOCTL NpM3HaKoB. Buabl n3MeH4MBOCTH 1
86 MoaundmrkaunoHHas N3MeH4YMBOCTb 1
BapwvauunoHHbI psg u BapuaumoHHas Kpusasi.
87 JlabopaTopHasa paboTa «/ccnegosaHne 3aKkOHOMEPHOCTeN 1 05
MOANMUKALNOHHON n3MeH4nBOCTU. MNocTpoeHme
BapvauMoHHOro psiga U BapuauoOHHON KpUBOI»
88 [eHOTUNMYeCKas N3MeHYMBOCTb. KoMBMHaTMBHas 1
N3MEHYNBOCTb
89 MyTaLnoHHas n3ameH4nBoCTb. [NpakTudeckas paboTa 1 05
«MyTaunm y gpo3odunbl (Ha roToBbiX MUKponpenaparax)»
90 KomnnekcHas Tematnyeckas nposepoyHas pabota Ne 6 1
"3aKOHOMEPHOCTN M3MEHUYNBOCTM"
91 3aKOHOMEPHOCTY MyTaUMOHHOIO NpoLecca. dnureHeTrka u 1
annreHomMuka
9o leHeTrKa Yenoseka. NpakTudeckas paborta «CocTaBneHne 1 0.5

1 aHann3 pogoCnoBHON»




MeToapbl MEOULIMHCKOWN reHETUKN. 3Ha4YeHNEe MEANLIMHCKOM

93 reHETUKN B NpeaoTBpaLLeHNN U NeYeHNN FreHETUYECKNX 1
3aboneBaHnn YenoBeka
OcHoBHbIe NOHATUSA cenekummn. JlabopaTopHas paboTta

94 «/13y4eHne copToB KyNbTYPHbIX pacTeHWI 1 NOPOA 1 0.5
OOMAaLLIHUX XXUBOTHbIX»

95 MeTogbl cenekumoHHon paboTel. JTabopaTtopHas paboTa 1 05
«/13y4eHne MeETOQOB CeneKkLun pacTeHnin»

96 LOoCTKEHNSA cenekummn pacTeHNN N XKNBOTHbIX. 1
MpakTuyeckasa pabota «[pusBrBka pacteHuin»

97 CoxpaHeHune, n3yyeHne 1 NCnosnb30BaHNE FEHETUHECKINX 1
pecypcos

98 BroTexHonorusa Kak Hayka 1 otpacsib Npon3BOACTBA. 1

99 OcHoBHbIe HanpaBneHNsa CUHTETUYECKON B1oNorim 1

100 XpOMOCOMHas 1 reHHast MHXeHepus 1

101 MeanunHckne 6uoTexHonorum 1

102 Pe3epBHbIin ypok. lNMNoBTopeHne, 0606LLeHE, 1
cucTemMaTusauns 3HaHWUn

OBLLUEE KOJMMHYECTBO YACOB MO NPOIrPAMME 102 13




11 KJIACC

Tema ypoka

Konu4yecTtBO 4yacoB

Bcero

KoHTpoOnbHbie
paboThbl

MpakTnyeckne
paboThbl

OneKTpoHHble unudpoBbie
o6pa3oBaTesnbHble PecypCbl

OBontounoHHasa Teopus Y. [apsuHa

OBuxyLime cunbl asonouun Buaos no Y. JdapsuHy

Bopbba 3a cyLecTBoBaHUe, eCTECTBEHHbIN U
NCKYCCTBEHHbIN 0TOOP

DopMrpoBaHME CUHTETUHECKON TEOPUN 3BOSIOLNN

OTanbl 3BOMOLUNOHHOIO npouecca: MUKpPpO3BOJTIOUNA U
MaKpoaBoouus

Monynsums — aneMeHTapHasi eanHULa 3BoNoOLNA

3akoH reHeTnyeckoro pasHoBecus [x. Xapou, B.
BawnH6epra. JlTabopaTopHas padoTa «BbisiBneHne
N3MEHYMBOCTUN Y OCOBEN OQHOro B1uaa»

0.5

AnemMeHTapHble (aKTopPbl 3BOMOLN

O ekt ocHoBaTens. AhdeKT 6yThINOYHOrO ropbILLKa

10

Mwurpauuun. Nsonaumn nonynsauuii: reorpadguyeckas,
énonormnyeckas

11

EcTecTBeHHbIN 0T60Op — Hanpaensawowmin hakTop
aBonoynn

12

[Nonoson ot6op

13

MpucnocobneHHOCTbL OPraHM3MOB Kak pesynsrart
MUKpoaBontouun. JlabopaTtopHas paboTta «/3yyeHne
apomopd030B 1 nanoaganTaumin y pacTeHunin n
>KNBOTHbIX>

0.5

14

Mpumepbl NpucnocobneHnii y opraHn3mMoB:
Mopconornyeckune, pusnosnormnieckne, BUOXMMn4ecKme,
noeegeH4yeckue. JlabopartopHasa paboTta
«[1pucnocobneHns opraHN3MoB U NX OTHOCUTENIbHAA
LenecoobpasHoCTb»

0.5




Bug, ero kputepumn n cTpykTypa. JlabopatopHas pabota

15 1 0.5
«CpaBHeHVE BUZOB MO MOPdONIOrM4EeCKOMY KPUTEPUIO»
16 CtpykTypa Brga. BugoobpasoBaHue Kak peaynsrart 1
MUKPO3BOSHOLMN
17 CBA3b MUKPOSBOSOLMM U 3NMULEMUONONN 1
18 KomnnekcHasa TemaTtndeckasa nposepoyHasa padota Ne 1 1
"MunkpoaBosouusa 1 ee pesynsraTbl”
19 Makpoasontoums. [NaneoHTonorn4yeckne MetToabl 1
N3yYeHUss 3BONOLMN
20 Buoreorpacdudeckne Metogpl N3y4eHWs1 3BOHOLMN 1
Smbpuonornyeckme un
21 CpaBHUTENbHO-MOPGONIOrMYecKne MeTofbl N3y4eHus 1
aBonounn
29 MonekynsipHo-reHeTu4eckne, GUOXUMNYECKNE 1 1
MaremMaTnyecKmne MeTodbl N3y4eHNsi 9BONOLIM
23 O6Lme 3aKOHOMEPHOCTM 3BoMOUMK. AfanTnBHas 1
pagnauus. HepaBHOMEPHOCTb TEMIMOB 3BOJIHOLMN
24 KomnnekcHasa TemaTtndeckasa nposepoyHasa padota Ne 2 1
"MakpoaBontouna n ee peaynsratbl”
25 HayuHble rnoTesbl NPONCXOXAEHUS XXNU3HU Ha 3eMne 1
26 [loHay4Hble NpeacTaBneHnst O 3aPOXKAEHUN XXUSHU 1
27 OcCHOBHbIe 3Tarbl HEOPraHW4eCKo 3BONOL 1
28 [MNoTe3bl 3apOXKAEHNS XKNSHN 1
McTtopunsa 3emnu n metogsl €€ nsydveHus. JlabopartopHas
29 pa6ota «/3yyeHne 1 onvcaHne NcKonaemblX OCTaTKOB 1 0.5
OPEBHUX OPraHn3moB»
30 HadvanbHble aTanbl OpraHMyYeCKon IBOSIOLIMN 1
31 3BonouUmMst ayKapuoT 1
OCHOBHbIE aTanbl 3BOMIOLUN PACTUTENBHOIO MMPA.
32 MpakTuyeckan paboTa «/3yyeHne oco6eHHOCTEN 1 0.5

CTPOEHNA paCTeHI/II7I Pa3HbIX OTOEJI0B»




33

OcHoBHble aTarnbl ABONOUNN XKNBOTHOIO Munpa

SBOJ'IPOLI,I/IFI XKNBOTHBbIX. npaKTI/I‘-IeCKaFl pa60Ta

34 «MN3yyeHne ocobeHHOCTel CTPOEHA MO3BOHOYHbIX 0.5
XKMBOTHbIX»

35 PasBuTne xun3Hun Ha 3emne nNo apam n nepuogam
MaccoBble BbIMUPaH/S — 3KOSIOMMHYECKNE KPU3MChI

36 npotunoro. CoBpeMeHHasi CUCTEMa OPraHNYecKoro
NPOLLNIOro

37 CoBpeMEHHbIN 3KONOrMYECKUIA KPU3NC, ro
OCOBEHHOCTU

38 OcCHOBHbIe cucTemMaT4ecKkune rpynmnbl OpraHN3MoB

39 KomnnekcHas TemaTnyeckas nposepoyHas padota Ne 3
"MpouncxoxageHne 1 pasBuTne XXN3HW Ha 3emrne"

40 AHTpononornss — Hayka o 4efioBeke. Pa3BuTtue
NPeACcTaBNeHNi O NPOUCXOXAEHNN YerloBeKa
MecTo YenoBeka B CUCTEME OpPraHN4eCKOro Mupa.

41 JlabopatopHas paboTa «/13y4eHne ocobeHHOCTEN 0.5
CTPOEHUSI cKereTa YenoBeKa, CBSI3aHHbIX C '
NPSAMOXOXXAEHNEM>»

42 [BvXKyLLMe cubl aHTPoMnoreHeaa

43 CooTHOLLEHNE BUONOTNYECKNX N coumanbHbIX (hakTopoB
B aHTpornoreHese

44 OcHoBHble CTagun aHTpororeHesa

45 ManeoreHeTVKa 1 NaneoreHOMUKa

46 DBOMOLMA COBPEMEHHOr0 YenoBeKa

47 Yenoseyeckue pacel. [NpakTuyeckas paborta «3yveHune 0.5
9KOMIOrMYECKNX agantaunii Yenoseka» ]

48 MexaucumnnmHapHble MeToAbl aHTPOMOMNOr U

49 KomnnekcHas TemaTnyeckas nposepoyHas padota Ne 4
"TponcxoxaeHne YenoBeka - aHTponoreHes"

50 3apoxxgeHue 1 pa3BuTE 3KONOMN




MeTogbl akonoruu. JflabopaTtopHasa pabota «/3yyeHne

51 ¢ 1 0.5
METOL0B 3KONOMMYECKUX UCCEQ0BaHNIA»

52 3HayeHne 3KONOrMYecKuX 3HaHuim ois Yenoseka 1

53 3konoryyeckune hakTopbl 1
AbunoTtnyeckne aktopbl. CBET KaK 3KONOrNYeCKuia

54 thakTop. JTabopaTtopHas paboTa «BbisiBneHue 1 0.5
NPUCNOCO6/IEHNIN OPraHN3MOB K BIIUSHNIO CBETA»
AbnoTtryeckune akTopsl. Temneparypa Kak

55 akonorudeckuii haktop. JlabopatopHasi pabota 1 0.5
«BblsiBNeHne npncnocobneHnin opraHn3mMoB K BAUSIHNIO '
TEMNepaTypbl»
AbunoTunyeckmne aktopbl. BnaxxHOCTb Kak

56 akonornyeckuin paktop. JlaboparopHasi pabota 1 0.5
«AHaToMU4eCcKne oco6eHHOCTN PacCTEHNI N3 pPasHbIX '
MEeCT obUTaHNSA»

57 Cpeabl 061TaHNst OpraHN3MoB 1

58 Brionornyeckre puTMbl 1

59 XKnsHeHHble hopMbl OPraHN3MOB 1

60 Buotnyeckne cdakTopsbl 1

61 3Ha4veHne 61OTNYECKNX B3aUMOLeNncTBMA ans 1
CYLLIECTBOBaHUSA OPraHu3MoB B cpefe obuTaHns

62 DKorornyeckmne xapakTepucTUKN NonynsALnm 1

63 OcCHOBHbIe NokasaTtenu NonynsAuMn: YUCNEHHOCTb, 1
NJOTHOCTb, BO3pacTHas 1 NosioBasi CTPyKTypa

64 OcHoBHble nokasartenu NonynsaLun: PoXXAaeMocCTb, 1
NPUPOCT, TEMIN POCTa, CMEPTHOCTb, MUrpaLmm

65 3kosornyeckas CTpyKTypa nonynsuum 1

66 [yHamuka nonynsumm n eé perynsiuus 1

67 KpuBble pocTa uncneHHocTu nonynsaumun. Kpusbie 1
BbDKUBaHWsS. Bug Kak cuctema nonynsaumm

68 Skonoruyeckas Huwa sBuga. JlabopatopHasi paboTta 1 0.5

«[1pMCNoCcoO6EHNsA CEMAH PACTEHUIN K PACCENEHNIO»




69

3aKOHOMEPHOCTM MOBEAEHUS U MUrPaLNIA XKUBOTHbBIX

70 Co006LLiecTBO OpraHn3MoB — 61OLIEHO3 1
71 KomnnekcHasi TeMatudeckas nposepoyHast paéoTa Ne 5 ’
"OpraHusmbl 1 cpega obuTaHus"
72 OKocucTeMa Kak OTKpbITasi cuctema 1
73 KpyroBopoT BELLECTB 1 MOTOK SHEPrUM B 3KOCUCTEME 1
74 OCHOBHbIE MoKasaTenn 3KOCUCTEMbI 1
75 SKornornyeckue nMpamMub! 1
76 N3meHeHUs cooBLLECTB — CYKLIECCUM 1
77 MprpoaHble 3KOCUCTEMbI. DKOCUCTEMbI 03Ep U PEK. ’
OKOCHCTEMbI MOPEN 1 OKEaHOB
78 MprpoaHbIe 3KoCUCTEMbI. DKOCUCTEMbI TYHAP, J1ECOB, 1
cTeneii, NycTblHb
79 AHTPOMOreHHble 3KOCUCTEMbI 1
80 Yp6oakocucTtemsl. [pakTudeckasa pabota «M3yyveHune un 1 0.5
onucaHne yp603KOCUCTEMbI» )
81 3aKOHOMEPHOCTN (hOPMMPOBaHNS OCHOBHbIX ’
B3aMMOQECTBINI OpraHM3MOB B 9KOCUCTEMAX
MexaHn3Mbl BO3AeNCTBUA 3arpsA3HEHNIA pasHbIX TUMOB
82 Ha cy6opraHM3mMeHHOM, OPraHN3MeHHOM, 1
NonynALMOHHOM 1 SKOCUCTEMHOM YPOBHSAX
83 Buocdepa — obLennaHeTapHas o6ono4ka 3emnm 1
84 Yyenue B. UN. BepHaackoro o 6uocdepe 1
85 3aKoHOMEpPHOCTH CyLL,ecTBOBaHMsS 6rocdepsl 1
86 KpyroBopoTbl BELLECTB 1 B1OreOXUMNYECKNE LVKIIbI 1
87 3oHanbHocTb 6uocdepbl. OCHOBHbIE GUOMBI CYLLM 1
88 YcToliumBocTb 6rocdepsl 1
89 SKornornyeckne Kpnsmncbl 1 Nx NpudmHb 1
90 BosageiicTere yenoseka Ha 6uocdepy 1




AHTpOMNOreHHoe BO34eNCTBMNE Ha PacTUTENbHbLIN U

91 . 1
XXMBOTHbIN MUp. OxpaHa npupogbl

92 KomnnekcHasa TemaTtudeckasa nposepoyHas padota Ne 6 1
"9OKonornst coobLLEecTB. DKoNnornyeckne cuctemsbl”

93 OCHOBHbI€ NPUHLMMbI YCTONYNBOrO pa3BuTus 1
YenoBeYyecTBa U NPUPOAbI

94 PaunoHanbHoe Nprpogonoib30BaHne 1 CoOXpaHeHne 1
61010rM4ecKoro pasHoobpasuns 3emnm

95 0O606LeHne no Teme «Mukpoasontoumsi 1 eé 1
pesynbTaTtbl»

96 O606LeHne No Teme «Makpoasontouus 1 eé 1
pesynsTartbl»

97 O606LLeHne no Teme «[poucxoxneHne n passuTue 1
XXN3HWU Ha 3emrie»

08 O606LeHne No Teme «[MponcxoxxaeHne YenoBeka — 1
AHTPOMOreHes3»

99 O606LLeHne MO TeEME «DKONOrnsa — Hayka o 1
B3aMMOOTHOLLIEHMSIX OPraHN3MOoB»

100 0O606LeHne no Teme «OpraHMambl 1 cpega obuTaHus» 1

101 O606LLeHne MO TeMe «IKONOrMs BUAOB 1 MOMynsaunii» 1

102 O606LeHne no Teme «buocdepa — mobdanbHas 1

dKOoCcuncrema»

OBLLEE KOJINYHECTBO HYACOB I1M0 MNMPOIrPAMME

102

7.5




YHEBHO-METOANYECKOE OBECMNEYEHUE OBEPA30BATEJIbHOIO NMPOLIECCA

OBSA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI AN YHEHUKA

Buonorus, 10 knacc/ MNMaceynuk B.B., KameHckun A.A., Py6uos A.M. u gpyrue; nog pegakumen NacevHnka B.B., AKunoHepHoe
obuecTBo «M3pgatenbcTBO «[1poceewieHme»
Buonorus, 11 knacc/ MNMacevnuk B.B., KameHckun A.A., Py6uos A.M. un gpyrue; nog pegakumen NacevHnka B.B., AKunoHepHoe
obuecTBo «M3pgatenbcTBO «[1pocBewieHne»

METOANYECKUE MATEPUAIDBI AN YYUTENSA

M. Obimwny, O.B. CabnuHa. MNporpammel 06uieobpasoBatesibHbiX yupexxaeHui. buonorna 10-11 knacceol. / ITM. Obimwiny, O.B.
CabnuHa. — M.: lNpoceeweHne,2021.

O6wasn 6uonorus: NMpodunbHbIn ypoBeHb. YuebHuk ansa 10-11kn. nog pegakuven akagemuka B.K.LLlymckoro n npodeccopa
M.Obimwnua Bronorus (B aByx Yactsx). M.: MNpoceeleHne. 2008-2010.

M.Obimwny, O.B.CabnuHa, J1.B. Beicoukas, .M. bopoguH. Buonorna 10-11 MNpaktukym gnsa yyawmxes 10-11 knaccos
obLeobpasoBaTenbHbIX ydpexaeHuit. [NpodunbHbi ypoBeHb. M., MNMpoceelyeHune, 2021

LN®POBbIE OBPA3OBATEJIbHbIE PECYPCbIl U PECYPCbl CETU UHTEPHET

http://www.e-osnova.ru/- XXypHan «bunonorus. Bce gnsa yuntensal»
http://digital.1september.ru — O6epoccnincknin NnpoekT «LLikona undppoBoro Beka».
http://www.electroniclibrary21.ru - OnekTpoHHas 6ubnmoTteka 21 Beka.
http://www.ege.edu.ru - OduymnansHbii MHHOOPMaUMOHHLIA nopTan EMo.
http://ecosystema.ru - Dkonorn4yecknin LEHTP «OKOCUCTEMA».
http://bio.1september.ru - «A ngy Ha ypok 6rnonorun. 1 ceHTa6ps».
http://www.uchportal.ru/ - Yantenscknii noptarn.

http://www.darwinmuseum.ru/ - locyaapcTBeHHbI [JapBNHOBCKMIA My3€ei.
http://sci.aha.ru/biodiv/anim.htm - SHuuknonegua dnopa n ayHa.



http://biodat.ru/ - HdhopMaumOHHbIN calT O XXUBOW NpUPOoAE.
http://www.unnat.ru/ - LLIkona toHHaTOB.
http://plant.geoman.ru/ - Bubnuoteka >KnsHb pacTeHui.
http://www.learnbiology.ru/ - 3aHumaTenbHas 6uonoruns



