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NMOACHUTENBHAA 3AMUCKA

Mporpamma no yyebHomy npeameTy "Bronorns” (aanee - 6monornsa) Ha ypoBHE CpeaHero
obuero obpasoBaHus paspaboTaHa Ha ocHoBe PeaepanbHOro 3akoHa ot 29.12.2012 Ne
273-93 «O6 obpasosaHun B Poccuickon ®egepaumm», ProcC COO, KoHuenumm
npenogasaHusa yyebHoro npeameTa «bronorma» n OCHOBHbIX NONOXeEHUN heaepanbHOn
paboyen nporpamMmmMbl BOCMUTaAHUS.

YuebHbin npegmeT «bronorus» yrnybnéHHoro yposHs nsyvexus (10—11 knaccel) sBndetcs
OOHVM M3 KOMMOHEHTOB NpeaMeTHON obnactn « EcTecTBEHHO-Hay4YHble NPEAMETbI».
CornacHo nonoxeHunsam ®roC COO npodunbHble y4ebHble NpeaMeThl, U3yYaemble Ha
yrnybnéHHom ypoBHe, SBNsSOTCs cnocobom anddepeHumaumm obyyeHnsa Ha ypoBHe
cpenHero obuiero obpasoBaHnst U NpU3BaHbl 06ecnevYnTb NPeeMCTBEHHOCTb MEXay
OCHOBHbIM 0BLWUM, cpegHUM 0BLMM, cpegHUM NpodecCnoHarnbHbIM U BbICLLIMM
obpasoBaHuem. B 10 xxe Bpems kaxabln U3 aTnx y4ebHbIX NnpeaMeToB A0MKeH ObiTb
OPWEHTMPOBAH Ha NPUOPUTETHOE peLueHne obpasoBaTernbHbIX, BOCMMTATENbHbIX U
pasBMBaloLLMX 3a4a4, CBA3aHHbIX C NpodopreHTaunen obyyarLwmxca n CTUMynMpoBaHeM
MHTEpeca K KOHKPETHOM 061acTn Hay4YHOro 3HaHUs, CBA3aHHOro ¢ Guonorven, MeguumMHONn,
3KOJSI0rnen, NcMxoniormen, CnopTomM NN BOEHHbLIM LESOM.

Mporpamma no yyebHomMy npeameTy "Buonorua” gaéT npeacrasneHre O Lenu 1 3agadax
n3y4veHus y4ebHoro npeameta «buonorus» Ha yrnybnéHHoM ypoBHe, onpegensier
obsi3aTenbHOe (MHBapMaHTHOE) NpeaMEeTHOE CoAepXaHue, ero CTPYKTYpupoBaHme no
pasgenam n Temam, pacrnpeerieHue no Krnaccam, pekoMmeHayeT nocnegoBaTeribHOCTb
n3y4eHus y4ebHOro maTepmana ¢ y4EToM MeXnpeaMeTHbIX U BHYTPUNPEAMETHbIX CBA3EMN,
norukn y4ebHoro npovecca, Bo3pacTHbiXx 0cobeHHocTen obyyatowmnxcs. B nporpamme no
Buonorun peannsoBaH NPUHLMN NPEEMCTBEHHOCTM C U3y4eHnem B1onormm Ha ypoBHe



OCHOBHOro obuero o6pasoBaHus, 6narogaps 4emy npocmaTpmMBaeTCcs HanpaBneHHOCTb Ha
nocnegyrouiee passutne GUonorMyecknx aHaH1Mm, OPUEHTUPOBAHHbLIX HA (hOPMUPOBaHNE
€CTEeCTBEHHO-Hay4YHOro MUPOBO33PEHMS, IKONOTMYECKOrO MblLUNEHUS, NPeACTaBNeHnn O
300pOBOM Obpase *U3Hu, Ha BOCnUTaHne 6epexHoOro OTHOLLEHUS K OKpYXatoLlewn
npvpoaHon cpege. B nporpamme no 6uonornm Takke nokasaHbl BO3MOXHOCTU y4ebHOro
npeameta «buonorna» B peanusaumm TpebosaHun ®roC COO k nnaHMpyembiM
NINYHOCTHbBIM, MeTanpegMeTHbIM N NPeAMETHbIM pe3yfbTaTtaM obyyYeHns n B
POPMUPOBAHUN OCHOBHbIX BUAOB y4ebHO-NO3HaBaTENbHOW AEATENbHOCTM 00yYaloLWmxcsa no
OCBOEHWIO cofepxaHusa buonornyeckoro obpasoBaHusa Ha ypoBHe cpedHero obLiero
obpas3oBaHus.

YuebHbIn NnpegmeT «bronorns» Ha ypoBHe cpeaHero obulero obpasoBaHns 3aBepLiaeT
Buonornyeckoe obpasoBaHue B LLKOME Y OPUEHTMPOBAH Ha pacluupeHue u yrinybnexHve
3HaHUIM 00YYaLLMXCS O XKUBOW NPUPOLE, OCHOBAX MOJIEKYSSIPHOM U KNeTo4YHOM Guonorum,
ambpuonormm n Guonornn pasBUTUS, rEHETUKN, CENEKLUMU, BUOTEXHOMNOMMU, SBOSTHOLLMOHHOIO
YYEHUS 1 3KONOrnun.

N3yueHne yuyebHoro npeameTta «buonormua» Ha yrinyGneHHOM ypOBHE OPUEHTUPOBAHO Ha
NnoAroToBKy 0By4aloLmnxXcs K nocneayoLemy nonyveHumo uonornyeckoro obpasoBaHus B
By3aXx M OpraHuM3aumsix cpegHero npodeccnmoHanbHoro obpasosaHms. OCHOBY ero
COOEPXXaHUs COCTaBMAET cucteMa BMONOrMYECKNX 3HAHUIM, NONYYEHHbIX NPU N3YyYEeHUN
obyyatoLMMmNCa COOTBETCTBYIOLLMX CUCTEMATUYECKNX pasaernioB GMonornm Ha ypoBHe
OCHOBHOro obuero obpasoBanus, B 10—11 knaccax aTu 3HaHUSA nNony4yaloT pa3sutme. Tak,
paclumpeHbl 1 yrinybneHbl Guonornyeckme 3HaHUs 0 pacTeHUsX, XXMBOTHbIX, rpubax,
bakTepusax, opraHMamMe Yernoseka, OOLMX 3aKOHOMEPHOCTAX KNU3HW, AOMOSTHUTENBHO
BKIOYEHbLI OMOMNornyeckme CBeAEHNS NpUKNagHoro 1 NOMCKOBOIo XapakTepa, KoTopble
MO>HO MCMNOMb30BaTb Kak OpPMEeHTUPbI ANs nocreayowero Bbibopa npodeccun. BoamoxHa
Takke MHTerpaumsi bMonorn4yeckmx 3HaHNM ¢ COOTBETCTBYHOLLMMWN 3HAHUSIMW, NOSNYyYEHHBIMU
oByyaoLWMMNCA NPU N3y4eHUn PU3NKN, XMMUK, reorpacmm n MaTeMaTuku.

CTtpykTypa nporpammsbl no y4edbHomy npegmety "buonorua” otpaxaeT CUCTEMHO-
YPOBHEBbBIN 1 3BOMOLMOHHbLIN NOAXO0AbI K n3y4yeHuto 6uonormm. CornacHo nm, nayyarTtcs
CBOMCTBA 1 3aKOHOMEPHOCTU, XapaKTepHbIe ANS KUBbIX CUCTEM PaA3HOIo YPOBHS
opraHvsaLmu, 3BoSIIOLUN OpraHM4ecKkoro Mupa Ha 3emne, coxpaHeHus GUoNoOrM4eckoro
pa3Hoobpa3na nnaHeTbl. Tak, B 10 knacce n3y4yatoTCA OCHOBbI MONEKYNAPHOM U KNETOYHOM
Buonornn, amépmnonorun n BMoONorMM pasBUTUS, FTEHETUKK U Cenekuumn, BUoTEXHONONN K
CUHTEeTUYeckon G1onorum, akTyanmsmpyoTcs 3HaHus obyyatoLmxcs No 6oTaHuke, 300510MMu,
aHaToMuun, chusmonornm Yyenoseka. B 11 knacce nsyyatoTcs 3BOMOLNOHHOE YYEHUEe, OCHOBBI
3Kosformn n ydeHmne o bruocoepe.

YuebHbIn npegmeT «bronormnsi» npraeaH obecneunTs 0CBOEHME O0y4aoLWLMMUCS
Buonorm4yecknx Teopuii U 3aKOHOB, AEN, MPUHLMNOB U NPaBWI, Nexallmx B OCHOBE
COBPEMEHHOW eCTECTBEHHO-HAY4YHOW KapTUHbI M1Pa, 3HaHWUA O CTPOEHUN, MHOroobpasun u
0COBEHHOCTSAX KNeTKn, opraHuama, nonynaumm, broLeHosa, aKoCUCTEeMbI, O BblAAOLLUXCA
Hay4HbIX JOCTMKEHUSAX, COBPEMEHHbIX UCCNEeA0BaHUSAX B BMonornm, NpuknagHbix acnekrax
Buonornyecknx aHaHun. ina passuTUSa U NOAAEPXKaHUA NHTepeca 0By4atoLLMXCs K
6uonorun Hapsay co 3HauynTenbHbIM 0O6BEMOM TEOPETUYECKOrO MaTepurarna B CoaepXaHum



nporpammbl No 6G1oONorMn NpeayCMoTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBMNEHNS U
pasBUTUSA TON UNKN MHOW obnacTn Guonorny, BKNagoM OTEYECTBEHHbIX U 3apyBeXHbIX
YYEHbIX B peLUeHMe BaXHENLIMX BNONOrMYECKNX U IKONOrMYECKNX npobnem.

Llenb n3dy4eHus yyebHoro npeameta «buonorua» Ha yrnybnéHHom ypoBHe — OBrageHue
00y4aoLLMMNCA 3HAHUSMWN O CTPYKTYPHO-(PYHKLNOHANBbHON OpraHn3aumm XnBbix CUCTEM
pa3HOro paHra u NpnobpeTeHne yMeHUn NCNonb3oBaTb 3TN 3HAHUSA B POPMUPOBAHNN
MHTepeca Kk onpeaenéHHon obnacty npodeccnoHanbHoOM AeATenbHOCTN, CBA3aHHOM C
Ouonorvnen, nnu kK Belbopy y4ebHOro 3aBeaeHnst Ans NpogosnkeHmMst BMonorn4yeckoro
obpa3soBaHus.

[ocTtuxeHne Lenu nsydeHns yyebHoro npegmeTta «buonorus» Ha yrny6néHHoMm ypoBHe
obecneunBaeTcsl pelleHneM crieayLwmnx 3aaad:

0CBO€EHME 00y4aLLMMNCS CUCTEMbI BUONOrMYecknX 3HaHMM: 06 OCHOBHLIX BMONOrMYECKNX
TEOopUSIX, KOHLEMUMSIX, TMNOTEe3aXx, 3aKOHaX, 3aKOHOMEPHOCTSAX U NpaBunax, CoOCTaBMNAOLLNX
COBPEMEHHYI0 ECTECTBEHHO-HaYYHYI0 KapTUHY MMpa; O CTPOEHMMU, MHOroobpasumn un
0COBEHHOCTAX OMOMNOrMYECKMX CUCTEM (KNEeTKa, OpraHn3m, nonynauns, Bua, noreoueHos,
Brocdgepa); 0 Bbl4AKLMXCA OTKPbITUSIX U COBPEMEHHbIX UCCrefoBaHMaX B Gruonoruu;

O3HaKOMIIEHNE 0ByYaloLNXCS C METOAAMM NO3HAHUS XMBOW NPUPOAbI:
nccnegoBaTenbCKUMU MeTogammn Gruonornyecknx Hayk (MonekynsipHON 1 KneTo4YHON
Guonorum, amépuronorum n GUonNorMmn PpasBUTUS, FTEHETUKM N Cenekunn, GUOTEXHONOTUN 1
CUHTETMYECKoN B1onorMun, NaneoHToNornmn, 3KONOrnm); MeToaamMmm CaMoCTOATENBHOTO
npoBeAeHust GUONOrMYecknx nccrnenoBaHuii B nabopatopum u B npupoae (HabntoaeHwve,
N3MepeHne, IKCNEPUMEHT, MOAENNPOBaHME);

oBnageHvne oby4arLMMNC YMEHUSMIN: CAMOCTOATENbHO HAaX0ANUTb, aHanNM3MpoBaThb U
ncnonb3oBaTb GUonornyeckyro MHopMaLmio; Nonb3oBaTbCcs GUoNornyeckom
TEPMUHONOMMEN U CUMBOJSMKOW; yCTaHaBNMBATL CBA3b MEXAY pa3BuTueM rnonorum un
coumanbHO-3KOHOMUYECKMMM M 3KOJTOrMYeckumMm npobnemamm YenoBe4vecTBa; oLeHBaTb
nocneacTBns CBoen AeATENbHOCTN NO OTHOLLEHWUIO K OKpY>KatoLLien NPUpoaHON cpeae,
cob6CTBEHHOMY 340POBLI0 U 30OPOBLI0 OKPYKAKLLMX fogen; o60CcHOBLIBaTL M cobniogaTth
Mepbl NPOUNaKTUKM MHPEKLUNOHHbIX 3aboneBaHui, Npaenna NoBeAeHnsa B Npupoae u
obecneyveHnsa 6e30nacHOCTU COBCTBEHHOM XNU3HEOEATENbHOCTU B Ype3BblHaNHbIX
CcUTYyaumsix NPUPOAHOro U TEXHOrEHHOrO XapakTepa; XxapakTepunaoBaTb COBPEMEHHbIE
Hay4Hble OTKPbITUA B 06nactu 6uonoruu;

pasBuTME Y 00YYalOLLMXCA MHTENNEKTyarbHbIX 1 TBOPYECKUX CMOCOBHOCTEN B nNpoLiecce
3HaKOMCTBa C BblAAOLLMMUCS OTKPLITUSIMU 1 COBPEMEHHBIMM UCCIeaoBaHUsMM B G1onormu,
pellaeMbiMU eto NpobrneMamu, MeToaonorMein GonorMieckoro nccneaoBaHns, NpoBeaeHNs
3KCNepMMeEHTanbHbIX UCCreaoBaHNUiA, pelleHns Gruonormyecknx 3agay, MoaenmpoBaHus
Guonormyecknx o6 LEKTOB U NPOLIECCOB;

BOCMUTaHNE y 06y4aoLwmnxcst LLEHHOCTHOrO OTHOLLEHWUS K )XKMBOW NPUPOAE B LESTIOM U K
OTAENbHbIM €€ 06bekTaM 1 ABneHnaAM; POpPMMPOBaHME IKONOMMYECKON, FrEHETUYECKON
rPamMoOTHOCTU, O6LLEN KyNbTypbl NOBEAEHUS B MPUPOAE; UHTErpaLmmn eCTeCTBEHHO-HAYYHbIX
3HaHUN;



nprnobpeTeHne obyyarLWMMNCA KOMMNETEHTHOCTM B pauMOHanbHOM NpuMpoaonofb30BaHMm
(cobnogeHune npasun NOBEAEHMS B Npupoae, oXpaHbl BUOOB, 3KocucteM, buocdepsl),
COXpaHeHUn cOOCTBEHHOIO 340POBbLS 1 300POBbS OKPYXKatoLWMX Ntoaen (cobniogeHms mep
npodunakTukn saboneeaHnn, obecneyeHme 6€30NacHOCTU XNU3HEAEATENBHOCTU B
ype3BblYaMHbIX CUTYaUUsAX NPUPOLHOIO U TEXHOrEHHOro XapakTepa) Ha OCHOBE
NCNonNb30BaHMst BUONOrMYECKUX 3HAHWUIA U YMEHMWI B MOBCEOHEBHOM XU3HW;

co34aHue ycrnoBui A4ns 0CO3HaHHOro Bbibopa 0byvarowmmMmmnca MHANBUAYanbHoOm
obpasoBaTenbHOW TPaeKTopMmM, CNOCOBCTBYIOLLEN NOCNeayoLWemMy NpodeccuoHanbHOMY
camoonpeenennto, B COOTBETCTBUN C UHANBMAYANbHBIMU MHTEPECaMU U NOTpeBHOCTAMM
pervoHa.

O6LLee 4ncno Yacos, OTBEAEHHbIX Ha U3y4eHne 6ruonorum Ha yrnyoneHHoM ypoBHe
cpeaHero obuiero obpasoBaHus, coctasnsaeT 204 yaca: B 10 knacce — 102 yaca (3 4aca B
Hepent), B 11 knacce — 102 yaca (3 4aca B Hegento).

OT60p opraHM3aumMoHHbIX OOpPM, METOLOB U cpeacTB 0byyeHusa Guonormm ocyLecTenseTcs
C YY4ETOM cneundmrkmn ero cogepkaHmsa n HanpaBneHHOCTM Ha NPOAOIKEeHNEe
Buonornyeckoro obpasoBaHus B opraHMsaumsix cpegHero npoecCnoHanbHOro 1 BbiCLLEro
obpas3oBaHus.

O6s3aTenbHbIM YCrioBMEM Mpu 00y4eHnn Gronornmn Ha yrinyG6réHHOM ypoBHE ABMSIETCA
nposegeHne nabopaTopHbIX 1 NpaKTUYecknx paboT. Takke ydacTne obyyarowmxcs B
BbINOSTHEHNM NPOEKTHbIX U Y4eBHO-MCCneaoBaTenbCckmx paboT, TeMaTuka KoTopbixX
onpeaensaeTcsl yYuTenem Ha OCHOBE MMEILLIMXCA MaTepuarnbHO-TEXHUYECKUX PECYPCOB U
MECTHbIX MPUPOOHbIX YCIOBUIA.



COOEPXAHME OBYYEHUA

10 KNACC

CopaepxaHue nporpamMmbl, Bbl4eneHHOe KYpCUBOM, HE BXOAUT B NPOBEPKY rocy4apCTBEHHOM
utoroon artrectauum (FA).

Tema 1. brnonorus kak Hayka

CoBpeMeHHas 6ruonorust — KoMnrekcHasi Hayka. Kpatkas nctopusi passutusi Guonoruu.
Bronoruyeckne Hayku 1 n3ydyaemble UMK NpoGnembl. dyHaaMeHTanbHbIe, NpUKNagHbIe U
MOUCKOBbIE Hay4HblE UCCreaoBaHUs B GUonoruu.

3Ha4yeHune drnonornn B GOpMNpoBaHMM COBPEMEHHOWM ECTECTBEHHO-HAYYHOW KapTUHbI MUpa.
Mpodbeccun, cesA3aHHbIe ¢ Bruonornen. 3HadeHne BMonorMm B NPakTU4ECKON AeATENbHOCTH
yenoBeka: MeguuMHe, CENbCKOM X035IMCTBE, MPOMBILLITIEHHOCTW, OXpaHe Npupoabl.

JemoHcTpaumm

MopTpeThl: ApuctoTtens, TeodpacT, K. JlnHHen, XK. B. Jlamapk, Y. JapsuH, Y. Napsen, I
Mengens, B. . BepHaackun, W. I. MNaenos, . . Me4uHukos, H. . Basunos, H. B.
TumodbeeB-Pecoeckun, k. YotcoH, ®. Kpuk, . K. benses.

Tabnuubl n cxembl: «CBA3b Bronornm ¢ opyrumm Haykamm», « Cucrtema 61Monormyeckmx
Hayk».

Tema 2. KuBble CUCTEMBI N UX U3YYEHUE

>KnBble cucTembl Kak npegmMmeT n3y4vyeHund Ouonorun. CBOMNCTBA XNBbIX CUCTEM: €ANHCTBO
XUMUYECKOro coctaBa, ANCKPETHOCTb U LIeJTOCTHOCTb, CITOXXHOCTb U YNOopAO04EeHHOCTb
CTPYKTYPbI, OTKPbITOCTb, CaMOOpraHnsauunda, camoBocnpon3seaeHne, pa3gpa>KMMocCTb,
M3MEeH4YNBOCTb, POCT U pa3BUTUE.

YPOBHW OpraHM3aLnm XXMBbIX CUCTEM: MONEKYNAPHBLIN, KIETOYHbINA, TKAHEBBIN,
OpraHM3MeHHbIN, NONYNALNOHHO-BUAOBON, 3KOCUCTEMHbIV (BUOreoLeHOTUYECKUN),
BnocoepHbi. [NpoLueccol, NponcxoasLme B x1BbiX cuctemax. OCHOBHbIE MPU3HAKM XXUBOTO.
XKun3Hb Kak popma cyLecTBoBaHUA Mmatepumn. Hayku, nayyarome XuBble CUCTEMbI Ha
pPa3HbIX YPOBHAX OpraHm3aLmu.

N3yueHune xunBbix cuctem. Metogpbl Gnonorndeckon Hayku. HabniogeHme, nsmepexue,
3KCNEePUMEHT, cucTemaTtmsauus, MetaaHanuna. NoHATME O 3aBUCMMON U HE3ABUCHMMOWN
nepemeHHon. MNMnaHmpoBaHue akcnepumeHTa. NoctaHoBKa 1 npoBepka runotes. Hynesas
rmnoTtesa. lNoHsTre BbIGOPKM N €€ AOCTOBEPHOCTL. Pa3bpoc B G1MoONormyeckmx gaHHbIX.
OueHKa AOCTOBEPHOCTU MOMYYEHHbIX pe3ynbTaToB. [MpUYnHbBI UCKaXKEHNST pe3yrnbTaToB
akcnepumeHTa. MNoHsATMe CTaTUCTUYECKOro TecTa.

JemoHcTpaumm



Tabnuupl n cxembl: « OCHOBHbIE MPU3HAKM XU3HWU», «Brnonornyeckne cuctembly», «CBoncTBa
XMBOW MaTepum», «YPOBHWN OpraHn3aumm XuBon npmpogbl», « CTpPOEHME XXUBOTHOW KNETKU»,
«TKaHW XMBOTHbIX», «CUCTEMbl OPraHOB YernoBeYeCcKoro opraHMamay, «buoreoueHo3s»,
«Buocgepar», «MeToabl U3y4eHUs KUBOW NPUPObLI».

O6opynoBaHue: nabopatopHoe obopyaoBaHune Ans nposBeaeHnsa HabnaeHn, UsSMepeHni,
SKCNEPUMEHTOB.

MpakTnyeckasn paboTa «Vcnonb3oBaHUe pasfnyYHbIX METOAOB MPU U3YYEHUMN XKMUBbIX
cUcTeEM».

Tema 3. Buonorusa kneTku

KneTka — CTpyKTypHO-byHKLMOHANbHas eguHuLa Xnsoro. IcTopms oTKpbITUSE KNETKK.
Pa6otbl P. lNyka, A. lNleeHryka. Knetounas teopusa (T. WUBaHH, M. LWneiaeH, P. Bupxos).
OCHOBHbI€ NOMNOXEHNSI COBPEMEHHOM KNETOYHOWM TEOPUN.

MeToabl MONEKYNAPHON N KNETOYHON BMOMOrMn: MUKPOCKOMUS, XpomaTtorpadus,
anekTpodopes, MeETOL MeYEHbIX aTOMOB, AnddepeHunansHoe LeHTPUGYrnpoBaHue,
KyNnbTUBMPOBaHME KNeToK. M3ydeHne (pMKCMpoBaHHbIX KIETOK. ONEKTPOHHAs MUKPOCKOMUSI.
KoHdbokanbHast Mukpockonus. ButanbHoe (MpMXn3HEHHOE) N3yYeHne KNneTok.

[emoHcTpaumm
MopTpeThl: P. I'yk, A. JleBeHryk, T. LLBaHH, M. LUnengeH, P. Bupxos, K. M. bap.

Tabnuubl 1 cxeMbl: « CBETOBOM MUKPOCKOM», « ANEKTPOHHbIN MUKpocKkony, «McTopus
pas3BUTUS METOO0B MUKPOCKOMUNY.

O6opynoBaHue: CBETOBOM MUKPOCKONM, MUKponpenapaTtbl pacTUTENbHbIX, XXKMBOTHbIX U
DOakTepuarnbHbIX KIETOK.

MpakTnyeckasa paboTa «M3yuyeHne meTogoB KNeTovHom monornm (xpomaTtorpadus,
anekTpodopes, auddepeHumnansHoe LeHTpudyruposaHme, MLP)».

Tema 4. Xnummnyeckas opraHM3aumns KneTkm

XnMundecknin coctas KneTkn. Makpo-, MUKpO- 1 yribTpaMuKpoanemMeHThl. Boga n eé ponb kak
pacTBOpUTENS, peareHTa, y4actme B CTPYKTYPMPOBAHUM KNETKX, TENNOpPerynsaumm.
MwuHepanbHble BellecTBa KNeTkn, nx buonormyeckas posnb. Ponb KaTMOHOB M aHWOHOB B
KneTke.

OpraHunyeckue BellecTBa krneTkn. buonornyeckme nonvmepsbl. benkn. AMMHOKMCIOTHbIN
cocTtaB 6enkoB. CTpykTypbl 6enkoBon monekynbl. [llepBuyHas cTpykTypa 6enka, nentmaHas
cBA3b. BTOpnyHag, TpeTnyHas, yeTBepTUYHasa CcTpykTypbl. leHaTypauns. CeoncTBa 6enkos.
Knaccudgukaums 6enkoB. buonornyeckune yHkumm 6enkos. MproHbI.

Yrnesogbl. MoHOCaxapuabl, Ancaxapuibl, onurocaxapuasl u nonvcaxapugsl. O6wmn nnax
CTpOeHus 1 PU3NKO-XMMUYECKUe CBOUCTBA yrneBodoB. bronornyeckne yHkumnm
yrneBooB.



Jiunugpl. M'vgpodunbHo-rMapodobHble cBoncTBa. Knaccudgumkaumsa nmnmaos.
Tpurnuuepunabl, ooconunugpsl, BOCKK, cTepoungbl. buonormyeckune pyHKLUMM NMNMAOB.
OO6wume cBonicTBa Bronormdecknx MemopaH — TeKy4eCTb, CMOCOOHOCTb K camo3aMblKaHUIo,
nosnynpoHMULLAEMOCTb.

HykneunHosble kncnotel. AHK n PHK. CTpoeHne HyknenHoBbIX KUCnoT. Hykneotuasl.
MpuHUMn komnnemeHTapHocTu. MNpasuno Yapradpda. Ctpykrypa OHK — aBoriHast cnmpane.
MecTtoHaxoxaeHue n buonormnyeckne dpyHkunmn OHK. Buabl PHK. ®yHkumm PHK B kneTke.

CtpoeHune monekynsl AT®. Makpoapruyeckme cBsasm B Mmonekyne AT®. buonoruyeckue
dyHKuMn AT®. BoccTaHOBNEHHbIE MEPEHOCUUKM, UX PYHKUMK B KneTke. [pyrne
HykneosuaTpudocdatel (HTD). CekseHmpoBaHue JHK. MeToabl reHOMUKY,
TPaHCKPUNTOMUKK, MPOTEOMUKM.

CtpykTypHas 6uonorusi: buoxmmmyeckune n Guocunanyeckne nccnegoBaHnsa coctaBa u
NPOCTPAHCTBEHHOW CTPYKTYpbl Briomonekyn. MogenupoBaHue CTPYKTYpbl U (OyHKLUNIA
BromMornekyn n ux Komnnekcos. KoMNbOTEPHbIV AN3aNH N OPraHUYECKUN CUHTES
BrMomMoneKkyn n ux HenpUPOLHbIX aHanoros.

JemoHcTpaumm

MopTpeTsl: J1. MonuHr, x. YoTcoH, @. Kpuk, M. Yunkunc, P. ®paHknuH, @. CaHrep, C.
Mpy3uHep.

Onarpammbl: «PacnpegeneHne XMMn4ecknx ar1eMEHTOB B HEXXMBOW NpUpoae»,
«PacnpeneneHne XMMmM4Yecknx aIEMEHTOB B >XMBOW NPUPOAE».

Tabnuubl n cxembl: «[epuoanyeckas Tabnmua XMMUYECKUX 3NIEMEHTOBY, « CTpoeHune
MoneKynbl Bogbl», «BelecTBa B cocTaBe opraHnamoB», « CTpoeHne monekynsl 6enkay,
«CTpyKTypbl 6enKoBOM Monekynbl», « CTpoeHne MOeKyn yrineBoaoBy», « CTpOeHNe MOSEKY
nunnaosy», «HyknenHosble KUCNOTbI», « CTpoeHne monekynbl ATO».

ObopyaoBaHue: xuMmnyeckas nocyaa n obopyaoBaHue.
JTabopaTtopHas pabota « O6HapyxeHne 6enKoB C MOMOLLbIO KaYECTBEHHbIX peakunny.

JlTabopaTopHasn paboTta «VccnegoBaHne HYKNEMHOBBLIX KUCIOT, BblAENEHHbIX N3 KNeToK
pasnnyYHbIX OPraHN3MOoB»Y.

Tema 5. CTpoeHue n yHKUMM KNEeTKN

Tunbl KNETOK: aykapuoTnyeckas u npokapunotTnyeckasa. CTPyKTYpPHO-(PYHKLUMOHANbHbIE
0bpas3oBaHUs KNEeTKW.

CTtpoeHne npokapmoTudeckon knetkn. KnetouHasi cteHka 6akrepun n apxen. OcobeHHoCTH
CTPOEHUS reTepoTPOdHON U aBTOTPOCHOM NPOoKapnoTUIECKUX KneTok. MecTo 1 ponb
npokapuoT B BuoueHosax.

CTpoeHune n pyHKLUMOHNPOBaHME 3yKkapuoTU4eckom kneTku. Nnasmartnyeckas membpaHa
(nnasmanemma). CTpykTypa nnasmaTnyeckon memopaHbl. TpaHCnopT BELECTB Yepes
nrasmartmyeckyto membpaHy: naccuBHbIN (anddyauns, obneryéHHasa anddyauns), akTuBHbIN



(NepBMYHbIV M BTOPUYHBIN aKTUBHbINM TpaHcnopT). MNonynpoHnuaemocts MembpaHbl. PaboTta
HaTPUN-KanNMeBOoro Hacoca. JHAOUMTO3: NMHOLUNTO3, haroumnTos. Ik3oumnTtod. KnetoyHas
cteHka. CTpykTypa 1 QYHKLUMM KIETOYHOW CTEHKN pacTEeHUN, rpuboB.

Untonnasma. Llutosonb. UntockeneT. [BwxeHne umtonnasmbel. OpraHongbl KNeTKu.
OpHomeMbpaHHble opraHoubl KNeTku: aHaonnasmaTudeckas cetb (ONC), annapat
"onbaku, NTIM30COMBbI, UX CTPpoeHME 1 DyHKUMN. B3anmoceasb ogHOMEMBPaHHbIX
opraHougos kneTtkn. CTpoeHue rpaHynapHoro petTukynyma. MexaHmam HanpasneHus
6enkos B ANC. CuHTes pactBopnMbiX 6enkoB. CUHTE3 KNeToYHbIX MemMOpaH. [nagkui
(arpaHynapHbIn) aHgonnasmaTnyecknin petukynym. CekpetopHasa yHKUMA annaparta
Monbopxn. Mogudmkaumna 6enkos B annapate Nonbmpxu. CopTupoBka 6enkoB B annapare
Nonbokun. TpaHcnopT BELLECTB B KneTke. Bakyonu pactuTenbHbIX KNETOK. KNeToYHbIN COK.

Typrop.

MonyaBTOHOMHbIE OpraHOMAbI KNeTKn: MUTOXOHAPWK, nnactuabl. lNpoucxoxaeHve
MuUTOXOHAPWIA 1 Nnactmua. CumbunoreHes (K.C. MepexkoBckun, J1. Maprynuc). CtpoeHue un
PYHKLUUM MUTOXOHAPWI U NnacTug. lNepBuyHble, BTOPUYHbBIE M CNOXHbIE NacTuabl
POTOCUHTEIUPYIOLLMX AYKapUOT. XNoponnacTbl, XPOMONacTbl, NeMKonnacTbl BbICLLMX
pacTeHUNn.

HemembpaHHble opraHonabl kneTku CTpoeHne 1 yHKUMN HeMeMBpaHHbIX OpraHoMaoB
knetkn. Pnbocomsl. MNpomexyTouHble punameHTbl. MukpodunameHTbl. AKTUHOBbIE
MUKpouUnamMmeHTbl. MblleyHble KNeTKU. AKTUHOBbIE KOMMOHEHTBI HEMbILLEYHBIX KNETOK.
MukpoTpyboukn. KneTouHbln LeHTp. CTpoeHne 1 OBUKEHUE XIYTUKOB U PECHUYEK.
MukpoTpyboukm umtonnasmel. LleHTprnonbs. Benkn, accoummpoBaHHble C
MUKpopunameHTamm n MUKpoTpyboukamu. MoTopHble 6enku.

Anpo. Obornoyka sapa, XpoMaTuH, Kapuonnasma, SApbIWKA, UX CTPOEHUE N DYHKLUN.
AnepHbi 6enkoBbIn MaTpurKe. [pocTpaHCTBEHHOE PACcnofoXKeHNEe XpOMOCOM B
MHTepdasHoM sape. QyXpoOMaTUH 1 reTepoxpomMaTuH. benkn xpomaTuHa — ruCTOHBbI.
OuHamuka sgepHon 0605104KM B MUTO3E. AOepHbIN TpaHCMopT.

KneTouHble BkntoveHus. CpaBHUTENbHAA XapaKTepUCTMKa KNeToK aykapuoT (pacTUTENbHOWN,
XMBOTHOW, rpUGHON).

OemoHcTpauun
MopTtpeThl: K.C. Mepexkosckun, J1. Maprynuc.

Tabnuubl 1 cxeMbl: « CTpoeHUe ayKapnoTu4eckom KneTkny, «CTpoeHmne XMBOTHOWM KIeTKNy,
«CTpoeHune pacTutenbHom KneTkmy», « CTpoeHne MutoxoHapumny, «Agpo», «CtpoeHne
NPOKapUOTUYECKOMN KIETKNY.

O6opynoBaHue: CBETOBOW MUKPOCKOMN, MUKponpenapaTbl pacTUTENbHbIX, XKMBOTHbIX KMETOK,
MUKponpenapaTbl 6akTepuanbHbIX KNETOK.

Na6opaTtopHas paboTa «M3yyeHne CTpoeHUsi KNeToK pasfMyHbIX OPraHN3MOBY.

MpakTnyeckasa paboTa «M3ydeHne CBOMCTB KNETOYHON MEMOpPaHbI».



J'Ia6opaTopHa;| pa60Ta «MccnegoBaHue nnasmonuaa v gennasmornmnsa B pacTuTesibHbIX
KNeTKax».

MpakTnyeckas paboTa «N3yyeHne ABUKEHUS LMTONNA3Mbl B paCTUTENbHbIX KNeTKaxy.
Tema 6. O6MeH BeLeCcTB U NpeBpaLLeHNe 3HEPTUN B KIETKE

AccUmMUIALNA 1 ANCCUMUIIALNSA — ABE CTOPOHbI MeTabonuama. Tunel obMeHa BeLLecTB:
aBTOTPOMHbLIN 1 reTEPOTPOMHbIN. YYacTue KMcnopoaa B 0OMeHHbIX MpoLieccax.
OHepreTuyeckoe obecneyeHne kneTku: npespaweHne AT® B 06MeHHbIX npoueccax.
depMeHTaTUBHLIN XapakTep peakuuin Kneto4yHoro metabonmama. PepmeHTbl, X CTPOEHME,
CBOKCTBa U MexaHuam genctaud. KopepmeHTbl. OTnMyYusa hepmMeHToB OT HEOPraHUYECKMX
katanusaTtopoB. benkn-aktneatopbl 1 6€NKN-UHIIMOUTOPLI. 3aBUCMMOCTb CKOPOCTU
hepMeHTATMBHbIX peakunii OT pasnnYHbIX haKTOPOB.

[MepBUYHbBIA CUHTE3 OPraHNYEeCKMX BELLECTB B KreTke. POTOCMHTES. AHOKCUIEHHbIN U
OKCUIreHHbIN hoTocKHTE3 ¥ BakTepuit. CBeTocoOMpatoLwme NUrMeHThbl U MUTMEHTbI
peakunoHHOro ueHTpa. Ponb xnoponnacTtoB B npoLlecce poTocMHTe3a. CeBeToBas u
TemHoBasi asbl. PoTogbixaHme, C3-, C4- u CAM-Tunbl hoTocMHTE3a. [1pOoayKTUBHOCTL
doTocmHTE3a. BnnaHne pasnnyHbix akTopoB Ha CKOPOCTb POTOCUHTE3A. 3HAUYEHNE
doTocuHTE3A.

XemocuHTes. PasHoobpasune opraHm3mMoB-XEMOCUHTETUKOB: HUTpUdUUMpyowme bakrepuu,
XenesobakTtepun, cepobakTepun, BOAOPOOHblE BakTepnn. 3HaYEHNE XEMOCUHTE3A.

AHaspobHble opraHuambl. Bugbl 6poxeHust. MNpoaykTbl 6pOXXEHUs U UX NCMONb30BaHWE
YyenoBekoM. AHa3po6HbIE MUKPOOPraHn3mbl kKak 00bEeKTbI BUOTEXHOMOrMK U BO30yanTenu
oonesHen.

A3p0obHLIE OpraHn3mbl. ATanbl SHeEPreTn4eckoro oomeHa. MNMoaroToBMUTENbHbLIN 3Tan.
MMnkonua — 6eckncnopoaHoe pacLiensieHme rmKo3bl.

Buonornyeckoe okMCneHne, Unu KNneToyHoe gbixaHme. Ponb MUTOXOHAPWI B Npoueccax
Ouonornyeckoro okucnerus. Linknnyeckme peakuumn. OkucnutensHoe dochopunupoBaHme.
OHeprusa membpaHHoro rpaaneHTa npoToHoB. CuHte3 AT®: pabota npoToHHOM AT®-
cuHTasbl. [penmyliectea aspobHoro nytn obmeHa BELLECTB Nepes aHa3poOHbIM.
OhheKkTBHOCTb 3HEpPreTu4eckoro obmeHa.

OemoHcTpauun

MopTtpeTol: Ox. Mpuctnu, K. A. Tummnpsazes, C. H. BuHorpaackun, B. A. QHrensrapar, IM.
Mutuenn, I'. A. 3aBapauH.

Tabnuubl 1 cxeMbl: « POTOCUHTESY, «AHEPreTnYeckun oomeH», «brnocuHTes Genkay,
«CTpoeHune hepmeHTay, «XeMOCUHTESY.

O6opynoBaHue: CBETOBOW MUKPOCKON, 060pyaoBaHMe Ansi NPUrOTOBNEHUS NMOCTOSIHHBIX U
BPEMEHHBIX MUKpOMNpenapaTos.



Na6bopaTtopHasa paboTta «M3yyeHne kaTanMTU4eCcKon akTMBHOCTU (hepMeHTOB (Ha npumepe
amunasbl Unu kaTanasbl)».

JTabopaTtopHas paboTta «3yyeHne chepMeHTaTMBHOIO pacLlensieHns nepokcnga Bogopona
B PaCTUTESbHBIX M XXMBOTHbIX KNETKaX».

JlTabopaTopHasa pabota «CpaBHeHMe NpoLeccoB POTOCMHTE3A Y XEMOCUHTE3A Y.
JTabopatopHas pabota «CpaBHeHMe NpoLEeCcCOB OPOXEHNS U OAbIXaHUSA».
Tema 7. HacnencteeHHas uHdopMaums U peanmsaund eé B KreTke

Peakuun maTpuyHoro cuHTesa. MNpuHUMn KOMNNeMEHTapHOCTU B peakuusax MaTpuyHoro
CWHTe3a. Peanusauunsa HacneacTBeHHOM MHopMauumn. M'eHeTU4eCKnI Kod, ero CBOMNCTBa.
TpaHckpunumsa — MaTpuyHbii cuHTe3 PHK. MNpuHUunel TpaHcKpunumm: KOMANeMeHTapHOCTb,
aHTUNapannenbHOCTb, acMMMeTpuyHOCTb. Co3peBaHne MaTpuyHbix PHK B
aykapunoTudeckon knetke. Hekogupytowme PHK.

TpaHcnaums n eé atanbl. Yyactme TpaHcnopTHbix PHK B 6uocuHTese 6enka. Ycnosus
onocunHTesa 6enka. KognposaHue ammHokucnot. Ponb pubocom B GrocuHTese Gernka.

CoBpeMeHHble npeacTaBrneHns 0 CTpoeHumn reHoB. OpraHnsaumsa reHoma y npokapuoT U
ayKapuoT. Perynauns akTMBHOCTU reHOB y npokapuoT. mnotesa onepoHa (P. XKakob, XK.
MaHo). MonekynspHble MexaHU3Mbl 3KCNPECCUN reHoB Y 3ykapuoT. Ponb xpomaTtuHa B
perynsauumn paboTtbl reHoB. Perynauma obMeHHbIX NpoLeccoB B KneTke. KneTouHbIn
romeocras.

Bupycbl — HekneTouHble POpMbI XU3HWU 1 0bnMraTHble NnapasnTbl. CTPOeHue NPoCTbIX U
CINOXHbIX BUPYCOB, peTpoBUpYyCcoB, 6akTeprodaros. KnsHeHHbi umkn JHK-cogepxaymx
BupycoB, PHK-cogepxalumx Bupycos, 6aktepuodaros. ObpaTtHas TpaHCKpunuums,
peBepTasa, MHTerpasa.

BupycHble 3abonesaHusi yenoBeka, XnBOTHbIX, pacTeHunin. CIMNL, COVID-19, counanbHbie
N MeaunUUHCKne npobriemMsl.

BrouHdopmaTtmka: nHTerpaumsa n aHanuns 6onbLuMx MaccmBoB («bigdata») CTpyKTypHbIX
Buonornyecknx AaHHbIX. HaHoTexHonornm B 6uonornn u meauumHe. MNporpammmpyemble
dyHKumn 6enkoB. Cnocobbl AOCTaBKN NEKAPCTB.

OemoHcTpauun
MopTtpeThl: H. K. Konbuos, [. . iBaHOBCKNAA.

Tabnuupl n cxembl: «brnocnHTes 6enkay, «'eHeTu4ecknn koa», «Bupycel»,
«bakTeprodarn».

Mpaktuyeckasa pabota «CosgaHne mogenu Bupyca.

Tema 8. )KM3HEHHbIN UMK KNEeTKN



KneTouHbIvi umkn, ero nepuogpl 1 perynsaums. Mutepdasa n mutos. OcobeHHoCTH
npoLeccoB, NpoTeKarLmnx B MHTepdase. MNoarotoBka KNETKN K AENEHUIO.
MpecuHTEeTUYECKNI (MOCTMUTOTUYECKNI), CUHTETUYECKNIA N MOCTCUHTETUYECKUN
(NpemuToTUYECKMIA) NEepuobl UHTEpasbl.

MaTtpuuHbin cuHtes AHK — pennukaums. MpuHumnel pennukauun OHK: komnnemeHTapHOCTb,
NONyKOHCEPBATUBHBIN CUHTE3, aHTUNapannenbHocTb. MexaHnam pennukauun OHK.
Xpomocombl. CTpoeHne XpomocoM. Ternomepbl 1 TenomMepasa. XpoOMOCOMHbIA Habop KNeTKu
— KapuoTtun. AunnongHein 1 raniongHbii Habopbl XPOMOCOM. [OMOMOrMYHbIE XPOMOCOMBbI.
[MonoBble XpOMOCOMBI.

HeneHune knetkm — mmto3. CTagmm MMUTO3a N NPOUCXOAALLME B HUX Npouecchl. Tunsl MUTO3a.
KapuoknHes n uMTtoknHes. buonornyeckoe 3sHavyeHne MntTosa.

Perynsuums MuToTUYeckoro uukna knetku. Mporpammupyemas knetouHasi rméens — anonToa.

KneTo4Hoe a4p0, XpOMOCOMbI, (OYHKUMOHaNbHasa reHoMmnka. MexaHnambl nponudepauuu,
andbdepeHUnpoBKK, cTapeHnsa n rmbenun knetok. «Lindposas knetka» —
SrnonHdopmaTnyeckme mogenm QYHKLUMOHMPOBAHUS KNETKN.

JemoHcTpaumm

Tabnuubl 1 cxeMbl: «XKU3HEHHbIN LUK KNeTkn», «Mntos», « CTpoeHne XpomMocom»,
«Pennukauma OHK».

O6opynoBaHue: CBETOBOW MUKPOCKON, MUKponpenapaTbl: « MUTO3 B KneTkax KopeLuka
nyka».

Na6opatopHas paboTa «M3yyeHrne XpOMOCOM Ha roTOBbIX MUKpONpenapaTax».

JTabopaTtopHas pabota «HabnogeHne MMTo3a B KNeTkax KOH4YMKa KOpeLLKa Iyka (Ha
roToBbIX MUKpOnpenapaTtax)».

Tema 9. CTpoeHue u pyHKLMM OPraHU3MoB

Buonornyeckoe pasHoobpasne opraHnamoB. OHOKNETOYHbIE, KOMNOHUAnbHbIE,
MHOTOKNEeTOYHbIE OPraHN3MbI.

OcobeHHoCTH CTpOoEeHUAa N XmsHegedaTtesibHOCTU OAHOKINEeTOYHbIX OpraHM3mMoOB. EaKTepVIVI,
apxeun, OgHOKNEeTO4YHbIe Fpl/l6bl, OOHOKINeTOo4YHble BOOAOPOCHN, Apyrme npoTUCThbI.
KonoHunaneHble opraHmn3mbil.

B3anMmocBs3b YacTen MHOIOKNETOYHOro opraHnama. TkaHu, opraHbl U CUCTEMbI OPraHoB.
OpraHnam kak egunHoe uernoe. fomeocTas.

TkaHu pacTteHun. Tunbl pacTUTENbHbIX TKaHE: obpasoBaTtenbHas, NOKPOBHas,
npoBodsiuasi, OCHoBHasi, MexaHudeckad. OCOBEHHOCTUN CTPOEHUS, PYHKLUIN U
pacnonoXeHus TKaHen B opraHax pacTeHUN.



TKaHW XXMBOTHbIX W YeroBeka. TuMbl XXMBOTHLIX TKAHEW: anuTenuanbHas, CoeHUTeNbHas,
MblweyvHas, HepBHass. OCOB6EHHOCTM CTPOEHUsI, PYHKLNIA U PacnosoXeHUss TKaHeEN B
opraHax XvBOTHbIX U YeroBeka.

OpraHbl. BeretatuBHble 1 reHepaTUBHbIE OpraHbl pacTeHuin. OpraHbl U CUCTEMbI OpraHoB
XXMBOTHbIX M Yenoseka. PyHKLUUN OpraHoB Y CUCTEM OPraHoOB.

Onopa Tena opraHmamoB. Kapkac pacteHun. CkeneTbl OQHOKNETOYHbLIX U MHOTOKINETOYHbIX
XMBOTHLIX. HapyXXHbii 1 BHYTPeHHWI ckeneT. CTpOEeHME 1 TUMbl COEAMHEHMUST KOCTEN.

[BWXeHMe opraHn3MoB. [1BUKeHNE O4HOKNETOYHbIX OPraHM3MOB: amEBonaHOe, XryTUKOBOE,
pecHuUYHoe. [JBUKEeHNe MHOTFOKMNETOYHbIX PacTEHUIA: TPONU3MbIl U HAcTUW. [BMXKeHne
MHOFOKITETOYHbIX XXUBOTHbIX U YerioBeka: MbllleyHasi cuctema. Pedgnekc. CkeneTHble
MbILLILIbI U NX paboTa.

MutaHne opraHmMamoB. [ornoLeHne Boabl, YriekUcrnoro rasa n MMHeparsibHbIX BELLLECTB
pacTteHusaMn. MNutaHne XMBOTHLIX. BHYTPMNONOCTHOE U BHYTPUKIIETOYHOE NULLIEBAPEHME.
MnTaHne NO3BOHOYHbLIX XKMBOTHbLIX. OTAENbI NMLLEBAPUTESNIBHOIO TpakTa.
MuweBapuTenbHble Xernesbl. [NuweBapuTeneHas cuctemMa YyenoBeka.

ObixaHne opraHnamos. [bixaHune pacteHunin. [bixaHne XnBoTHbIX. Anddysna rasos vepes
NOBEpPXHOCTb KneTkn. KoxHoe abixaHune. [bixaTtenbHasi NOBepXHOCTb. YKabepHoe n
néroyHoe abixaHue. [lbixaHne N03BOHOYHbIX XXMBOTHbIX 1 YesnioBeka. JBOSOLUMOHHOE
YCIOXXHEHWNE CTPOEHUSA NErKUX NO3BOHOYHbIX XXMBOTHbIX. [lbIxaTenbHasa cuctema 4YenoBeka.
MexaHuamMm BeHTUNALMM NErKMX Y NTUL, U MAeKonuTaroLwmx. Perynaums gbixaHusl.
[bixaTernbHble 00BEMBbI.

TpaHcnopT BeLWECTB Yy OpraHn3mMoB. TpaHCNOPTHbIE CUCTEMbI pacTeHUA. TpaHcnopT
BELLECTB Y XUBOTHbIX. KpoBeHOoCHas cuctema n eé opranbel. KpoBeHocHas cuctema
NMO3BOHOYHbIX XNBOTHbIX 1 YyenoBeka. Cepaue, KPOBEHOCHbIE CocyAbl 1 KpoBb. Kpyru
KpoBOOGpaLLeHNs. IBOMOLMOHHbIE YCIIOXHEHUSI CTPOEHUS KPOBEHOCHOW CUCTEMBI
NMO3BOHOYHbIX XNBOTHbIX. PaboTa cepaua n eé perynaums.

BbigeneHve y opraHusmoB. BelgeneHue y pacteHnin. BoigeneHue y XnBOTHbIX.
CokpaTtutenbHble Bakyonu. OpraHbl Bbligenenns. dunbtpaums, cekpeumst n obpatHoe
BCaCbIBaHWe Kak MexaHn3mbl paboTbl opraHoB BblgeneHus. CBaA3b NONOCTU Tena ¢
KPOBEHOCHOW W BblAennTenNbLHOM cucteMamu. BolgeneHne y no3BOHOYHbLIX XXMBOTHbLIX U
yenoseka. [Noyvkn. CTpoeHne n pyHKUunoHnpoBaHme HeppoHa. ObpasoBaHue Mo4M y
yernoseka.

3alwmTa y opraHn3mMoB. 3awmTa y O4HOKNETOYHbIX opraHM3amoB. Cnopbl 6akTepuin N LUCTbI
npocTenwnx. 3alimta y MHOroKneTouHbIX pacteHuit. Kytukyna. Cpefcrea naccuBHom m
XUMUYECKol 3amTbl. PuToHUMALI.

3awmTa y MHOIOKMEeTOYHbIX XXMBOTHbIX. [TOKPOBBI U UX NPOM3BOAHbIE. 3awuTa opraHuama ot
bonesHen. UMMyHHasi cuctema yenoseka. KneTouHbli v rymopanbHbii UMMYHUTET.
BpoxaéHHbIn 1 NpnobpeTéHHbIN cneundunyeckuin UMMYHUTET. Teopus KnoHarnbHO-
cenektneHoro ummyHuteTa (M. Apnnx, . M. bepHert, C. ToHerasa). BocnanurtenbHble



OTBETbI OPraHnM3mMoB. Ponb BpOXXAEHHONO MMMYHUTETA B Pa3BUTUN CUCTEMHbIX
3aboneBaHun.

PasgpaxxmmocTb 1 perynsums y opraHmsamoB. PasgpamumocTb Y 04HOKNETOUHbIX
opraHnamoB. Takcucbl. PasgpaXnmMocTb U perynsauma y pacteHmin. PocToBble BELLECTBA U UX
3Ha4veHue.

HepBHas cuctema v pednekropHas perynsums y xXMBOTHbIX. HepBHas cuctema n eé
oTAenbl. BOMOLMOHHOE YCITOXHEHNE CTPOEHUS HEPBHOW CUCTEMBI Y XXUBOTHBLIX. OTAEnNbI
roflIoBHOIO MO3ra No3BOHOYHLIX XXMBOTHLIX. Pednekc n pednekropHas ayra. besycnosHble
M YCNoOBHbIE pedirieKkehbl.

N'ymopanbHas perynaumsa n 3HOOKPUHHAsA CUCTEMA XUBOTHbIX U YenoBeka. XKenesbl
3HAOOKPUHHOW CUCTEMBI U UX TOPMOHBI. [JencTeme ropMoHOB. B3anMocBa3b HEPBHOW U
3HOOKPUHHOW cncTeM. 'mnoTanamo-runodgusapHasa cuctema.

JemoHcTpaumm
MopTperT: W. I. NMaBnos..

Tabnuupl 1 cxembl: « OQHOKNETOYHbIE BO4OPOCNY, «MHOrokneTo4YHble BO4OPOCNY,
«bakTtepumny», «MpocTtenwmer», «OpraHbl LLBETKOBbLIX pacTeHniny, « CUCTeMbl OpraHoB
NO3BOHOYHbIX XXMBOTHbIX», «BHYTpeHHee CTpoeHne HacekoMbIX», « TKaHN pacTEHNY,
«KopHeBble cucteMbl», « CTpoeHue ctednsay, « CTpoeHMe NMCTOBOM NNACTUHKNY, « TKaHK
XMBOTHLIX», «CKkeneT Yenoseka», «luwesaputenbHas cuctema», «KposeHocHas
cuctemar, «[bixatenoHasa cuctemar, «HepBHas cuctema», «Koxay, «MbiweyHas
cuctemar, «BblgenutensHaga cuctema», « AHAOKpUHHAsA cuctemar, « CTpoeHne MbiLLbI»,
«MmmyHnTETY, «KnweyHononoctHelie», «Cxema nutaHnst pacteHnny, « KpoBeHOCHble
CUCTEMbI MNO3BOHOYHbIX XXUBOTHbIX», «CTpoeHne rmgpsbl», « CTpoeHne nnaHapum»,
«BHyTpeHHee cTpoeHne goxaeBoro vepssy, «HepBHas cuctema peib», «HepBHas cuctema
narywku», «HepsHaga cuctema npecMmblkaomxca», «HepHasa cuctema ntuuy, «HepBHas
cucTema MnekonutarLwmx», «HepBHas cuctema yenosekar, «Pedneke».

O6opynoBaHue: CBETOBOW MUKPOCKOM, MUKpOMpenapaThl O4HOKNETOYHbIX OPraHM3MoB,
MUKponpenapaTbl TKaHEeW, PaKOBUHbI MOSFOCKOB, KOMNMEKLUMM HACEKOMBbIX, UFMOKOXUX,
XMBbl€ 3K3EMMNNAPbl KOMHATHLIX pacTeHun, repbapun pacTeHnn pasHbIX OTAEMN0B, BraXHbIe
npenapaTbl XXMBOTHbIX, CKeNeTbl NO3BOHOYHbIX, KOMNNeKUMM 6€Cno3BOHOYHBIX XXUBOTHbIX,
ckeneT yenoBseka, obopygoBaHve ANsi 4EMOHCTPaUUM NOYBEHHOMO 1 BO34YLUHOrO NUTaHUS
pacTeHui, pacLueneHns kpaxmana u 6enkoB nog gencrenem epmeHToB, obopyaoBaHme
Ons AeMOHCTpaL MM ONbITOB MO U3MEPEHUIO XU3HEHHOW EMKOCTM NErkux, MexaHmusma
ObIXaTeNbHbIX OBUWXEHWIA, MOAESM FONIOBHOMO MO3ra PasfuyHbIX XXMBOTHbIX.

JTabopaTtopHas paboTta «/3yyeHne TkaHen pacTeHUN .
JTabopaTtopHas paboTta «/3yyeHne TKaHen KUBOTHBIXY.
JTabopatopHas paboTta «/13y4yeHne opraHoB LIBETKOBOIO pacTEHUS».

Tema 10. PaaMHOXeHME 1 pa3BuUTHUe opraHn3MoB



®opMbl pa3MHOXEHUSI OpraHn3mMoB: Gecnonoe (Bknoyas BereTatuBHoe) 1 nonosoe. Buaebl
6ecnonoro pa3aMHOXEHUs: MOYKOBaHUE, CNOPYNAUMS, doparmeHTauums, KNoHMPOBaHME.

lMonoBoe pasmHoxeHue. MNonosble kNeTku, unu rameTol. Menos. Ctagmum menosa.
MNoBeneHme xpomocom B Menose. KpoccuHrosep. buonornyeckun cmbicn Menosa um
nosioBoro npouecca. Menos n ero MecTo B )XKM3HEHHOM LIMKIEe OpraHM3MoB.

MpeasapoapbiweBoe pa3sutne. NlameToreHes y xXMBOTHbIX. [Nonosble xeneabl. O6pasoBaHmne
1 pa3BuTME NOnoBbIx KNeTok. CnepmartoreHes n ooreHes. CTpoeHre NONOBbIX KNETOK.

OnnogoTBOpeEHME 1 3MOPMOHANbHOE pa3BUTUE XKUBOTHbLIX. CNocobbl ONNOAOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. MapTeHoreHes.

NHavemnayansHoe pas3BuTMe OpraHM3MoB (OHTOreHes3). AMOPUONornsa — Hayka O pasBuTUm
opraHuamoB. MopdoreHes — ogHa 13 rmaeHbIx Npobriem ambpronorun. KoHuenums
MopdoreHoB 1 mogenun mopdoreHesa. Ctagum ambpuoreHesa XnBOTHbIX (Ha Npumepe
narywkm). Opobnexne. Tunbl gpobneHns. [leTepMUHUPOBAHHOE N HEAEPMUHUPOBAHHOE
Apobnenne. bnactyna, Tunel 6nactyn. OcobeHHOCTM APOBNEeHNs MNEKONUTAIOLLMX.
3apoablleBble NUCTKKU (racTpynsaums). 3aknagka opraHoB U TKaHeW U3 3apobllleBbiX
nucTkoB. BaavmHoe BNusaHMe Yacten passmBatoLLerocs 3apogbiwa (ambpuroHanbHas
UHAYKUMS). 3aknagka nnaHa CTPOeHUs XXMBOTHOIO Kak pesyrnbTaT nepapxmyeckmnx
B3aMMOLENCTBUI reHOB. BnnsiHne Ha amOpuroHanbHoe pa3BuTnE pasnnyHbiX pakTopos
OKpyXatoLLen cpeabl.

PocT 1 pa3BuTUe XUBOTHbIX. [TOCTaMOprOHanbHbIN nepuog. MNpsiMoe 1 HenpsiMoe pa3BuTHe.
Pa3Butre c MmeTamopdo3oM y 6eCno3BOHOYHbLIX U MO3BOHOYHLIX XMBOTHbLIX. Bronoruyeckoe
3Ha4eHre NpPSMOro U HENPSIMOro pPa3BUTKSA, X PpacnpocTpaHeHue B npupoae. Tunbl pocTta
XMBOTHbIX. PaKTOpbI PErynsaumMm pocTta X1MBOTHbIX U Yenoseka. Ctaguu
NOCTAMOPMOHAaNbHOrO PasBUTUS Y XKMBOTHBIX U YeroBeka. MNepuoabl oHToreHesa Yyernoseka.
CrapeHuve 1 cMepTb kak Gronormyeckme npoLeccs!.

Pa3mHoXeHune n passutne pacteHun. Flametodut n cnopodnt. Menos B XM3HEHHOM LIMKIE
pacTteHuin. ObpasoBaHue crnop B npolecce Menosa. [ameToreHes y pacTeHUNn.
OnnogoTBOpEHNe N pasBUTUE pacTUTENbHbLIX OpraHM3MoB. [1BoiHOe onnoaoTBOpeHUE Y
LBETKOBLIX pacTteHunin. ObpasoBaHNe n pa3BUTNE CEMEHM.

MexaH13Mbl perynsaumnm OHToreHesa y pacTeHUn N XMUBOTHbIX.
JemoHcTpaumm
MopTtpeThl: C. I'. HaBawwuH, X. LUnemaH.

Tabnuubl 1 cxeMbl: «BeretatMBHoe pa3MHOXeHMe», « Tunbl 6ecnonoro pasMHOXeEHUSI»,
«PasmHOXeHne xnammagomoHagbl», «PasMHOXeHWe 3BrneHbl», «PasMHOXeHne rmapbl»,
«Menosy», «XpomMocombl», «ameToreHesy, « CTpoeHne SIMLEKNETKM U cnepmaTo3oniay,
«OCHOBHbIE CTaaum OHTOreHesa», «lpamoe n HenpsiMoe pa3suTue», «PasBuTme Marnckoro
Xykay, «Passutne capaHyny», «PasButue narywkuny», «[JBonHoe onnogoTBopeHue y
LBETKOBbIX pacTeHuniny, « CTpoeHue ceMsH O4HOAOMNbHbLIX U ABYOOMbHbIX PACTEHUNY,



«?KM3HEHHbIN LMK MOPCKOWN KanycTbl», «KU3HEHHbIN LNKN MXa», «  KUSHEHHbIN LMK
nanopoTHUKa», « KM3HEHHbIN LUK COCHbI».

O6GopynoBaHMe: CBETOBOW MUKPOCKON, MUKpoNpenapaThl SALEKNEeToK U cnepMaTo30MaoB,
mMogenb «LjMkn pa3BuTust NAryLwKm».

Na6opatopHas paboTa «M3yyeHne CTPOeHNst NONOBLIX KMETOK Ha FOTOBbIX
MUKponpenapaTax».

MpakTnyeckas paboTa «BbisBNeHWe NpnsHakoB CXO0ACTBA 3apoAbIllen MO3BOHOUYHbIX
XUBOTHBIX».

Na6opaTopHas pabota «CTpoeHMe opraHoB pasMHOXEHUS BbICLUUX PacTEeHUAY.
Tema 11. M'eHeTuKa — Hayka O HacnNeACTBEHHOCTU Y U3MEHYMBOCTM OpPraHM3MoB

NcTopusa cTaHOBNEHUSA 1 pa3BUTUA reHeTUKN kak Hayku. PaboTtel . MeHgens, . e ®puasa,
T. MopraHa. Ponb oTe4ecTBEHHbIX Y4YEHBIX B pa3BuTtumn reHeTukn. Pabotel H. K. Konbuoea,
H. V. BaBunoga, A. H. benoaepckoro, I'. [1. KapneyeHko, 0. A. dunundexko, H. B.
TumodbeeBa-PecoBckoro.

OCHOBHbIE reHeTUYECKNE MOHATUS U CUMBOJbI. [[OMOSOrMYHbIE XPOMOCOMBI, annesnbHble
reHbl, anbTepHaTMBHbIE NPU3HAKN, AOMUHAHTHbLIA U PELLECCUBHbIN NPU3HAK, FOMO3UroTa,
reTepo3nroTa, Ynctas nuHus, rmépuabl, reHotun, deHoTmn. OCHOBHbIE METOAbI FTEHETUKM:
rMGpraONOrM4YEeCKNii, UNTONOMMYECKUIA, MOSEKYNSIPHO-TEHETUYECKUIA.

JemoHcTpaumm

MopTpethl: . MeHgensb, . ae ®pus, T. MopraH, H. K. Konbuos, H. V. Basunos, A. H.
Benosepckun, I". [l. KapneyeHko, 0. A. dununyeHko, H. B. Tumodgees-Pecosckuia.

Tabnuubl 1 cxemMbl: «MeToabl reHeTUKNY, « CxemMbl CKpeLLMBaHNSA» .
JTabopaTtopHas paboTta «[po3oduna kak 0O bEKT reHeTUYECKNX UCCNEeLOBaHUNY.
Tema 12. 3aKOHOMEPHOCTM HAacNegCTBEHHOCTH

MoHornbpugHoe ckpewmarue. NepBbin 3akoH MeHaens — 3akoH eanHoobpasns rmépnaos
nepBoro nokoreHus. Npaenno goMMHMpoBaHus. BTopolt 3akoH MeHaenst — 3akoH
pacLuenneHus npmM3HakoB. Lintonormyeckme ocHoBbl MOHOTMBPUAHOIO CKPELLMBaHUS.
M'MnoTesa YNCTOThI ramer.

AHaJ'II/I3I/IpyIOLU,ee CcKpelinBaHue. I'IpomemyTqubu?l XapakTep HacnegoBaHus. PacwenneHne
NPU3HaKoOB Npun HeNOJsIHOM JOMUHNPOBAHUN.

OurnbpugHoe ckpewmBaHue. TpeTu 3akoH MeHgens — 3akoH HE3aBMCUMMOIO HacnegoBaHUs
npu3HakoB. Lintonornyeckne ocHOBbI ANTrMOPUOHOMO CKpeLnBaHus.

CuenneHHoe HacnegoBaHue npusHakoB. PaboTbl T. Moprana. CuenneHHoe HacrnegoBaHue
reHOB, HapyLUEeHNE CLENeHna Mexay reHaMmm. XpoMoCOMHas TeEOpUs HacnegCTBEHHOCTU.



leHeTuka nona. XpOMOCOMHbI MEXaHU3M onpeaerneHns nona. AyTocombl 1 NONoBble
XPOMOCOMbI. [OMOraMeTHbIN 1 reTeporameTHbIn Non. FeHeTnyeckas CTpyKTypa nonoBbIX
XpomocoM. HacnenoBaHne Npu3HakoB, CLEMIEHHbIX C MOJIOM.

"eHOTMN Kak uenoctHaa cuctema. lNnenotponnsa — MHOXXECTBEHHOE OENCTBME reHa.
MHoecTBeHHbIN annennam. Bsanmogenctene HeannenbHbIx reHoB. KOMNnNeMeHTapHOCTb.
Onuctas. MNonumepwus.

"eHeTUYECKMN KOHTPOIb PasBUTUS PacTEHUN, XXMBOTHBIX U YESOBEKa, a Takke
H13NONOrMyeckux NpoLIeccoB, NOBEAEHNSA N KOTHUTUBHBIX yHKUUIA. [[eHeTuveckmne
MeXaHu3Mbl cumbuoreHesa, MexaHu3mbl B3aNMOOENCTBUS «XO3ANH — NapasuT» U «XO3AWH —
MUKPOOMOM». eHeTMYeCKMe acneKkTbl KOHTPONSA N UBMEHEHUSA HAacNeaACTBEHHON
MHOPMaLMM B NOKONEHUAX KIETOK 1 OpraHn3moB.

JemoHcTpaumm
MopTpeThl: . MeHgenb, T. MopraH.

Tabnuubl n cxembl: «[lepBbi n BTOpOK 3akoHbl MeHagensy, « TpeTui 3akoH MeHgens»,
«AHanuaupytoLlee ckpelumBaHuey, «HenonHoe goMnHnpoBaHue», «CuenneHHoe
HacnegoBaHve NPU3HaKkoB Yy Apo3odunbl», «eHeTrka nonay», «Kapnotmn Yyenosekay,
«Kapunotun gposopunsi», «Kapmnotnn ntnubl», « MHOXXECTBEHHbIN annenmamy,
«B3anmopencTesune reHoB».

O6opyaoBaHue: moaenb Ans AEMOHCTpaLuU 3akOHOB eanHoobpasns rmbpnaos nepBoro
MOKONEHUA 1 pacLiennieHnst NPU3Hakos, MoAenb ANs 4eMOHCTPaUuKn 3akoHa He3aB1UCUMOTO
HacnegoBaHWs NPU3HaKoB, MoAEMNb ANA AeMOHCTPaLMn CLENNEHHOro HacnegoBaHua
nNpu3HaKkoB, CBETOBOW MUKPOCKOM, MUKponpenapar: «[dposocunar.

MpakTnyeckas paboTa «3yyeHne pesdynbTatoB MOHOMMOPUMAHOIO CKpeLLMBaHUS Yy
Opo3odhusbiy.

MpakTnyeckasa pabota «M3yveHne pesynbTaTtoB AUrMbpmnaHOro cKkpeLLmBaHms y
apo3ounbiy.

Tema 13. 3aKOHOMEPHOCTN M3MEHUYMBOCTU

BaanmopencTteme reHoTuna v cpenbl npy popmmpoBaHumn geHotmna. MIameH4YMBoCTb
npu3HakoB. KayecTBeHHbIE N KONNYECTBEHHLIE NPU3HAKN. Buabl N3MeH4YnBOCTY:
HeHacneacTBeHHas M HacneacTBEHHas.

MoaundurkauymoHHas nameH4MBocCTb. Ponb cpeabl B dopmMmMpoBaHnn MoanduKkaLumoHHON
N3MeH4YMBOCTU. Hopma peakummn npusHaka. BaprmaunoHHbIn psa n BapnaumoHHas kpusast (B.
MoraHHceH). Ceonctea MOANMUKALMOHHON N3MEHYMBOCTM.

MeHoTMNKYeckasa nameH4YMBoCTb. CBOMCTBA rEHOTUNMYECKOW N3MEHUYNBOCTU. Buapl
reHOTMNNYECKON N3MEHYMBOCTU: KOMOMHATUBHAA, MyTaLMOHHas.



KombunHaTtnBHas nameH4nMBOCTb. Mernos 1 nonoBoi NpoLecc — 0CHOBa KOMOMHATUBHOM
U3MeH4YMBocTU. Ponb KOMOMHATUBHOW M3MEHYNBOCTU B CO30aHUN FrEHETUYECKOro
pa3Hoobpa3us B Npeaenax OgHoro BMaa.

MyTaumoHHasa n3MeHYMBOCTb. Buabl MyTaumii: reHHble, XpOMOCOMHbIE, FTEHOMHbIE.
CnoOHTaHHbIE U MHAOYUUPOBAHHbBIE MyTauuMK. AgepHble U uuTonnasMaTtmyeckme MyTtauuu.
Comatunyeckme 1 nonosble MyTauuu. MNMpruynHbl BOSHUKHOBEHWUST MyTaumii. MyTareHbl 1 nx
BNUSIHWE Ha OpraHn3mbl. 3aKOHOMEPHOCTU MYTaLMOHHOIO npoLecca. 3akoH roMOMNOrnM4eCcKnx
psgoB B HacneacTseHHoM nameHumsoctu (H.U. BaBunoB). BHesgepHas naMeH4nBoCTb U
HacneaCTBEHHOCTb.

AnureHeTnka n anureHomMmuka, POnb 3nNUreHeTn4eCKmnx (*)aKTODOB B HacnegoBaHUn n
N3MEHYNBOCTU CpeHOTVII'II/I‘-IeCKI/IX NPU3HaAKoOB y OPraHNM3mMoB.

JemoHcTpaumm
MopTtpeTshl: I'. e ®pus, B. NoraHHceH, H. V. Basunos.

Tabnuubl n cxembl: «Bngbl namenHunBoctny, «MoandukaumoHHas USMEHYMBOCTLY,
«KombunHatnBHas naMeH4MBOCTbY, «Meno3», «OnnogoTBopeHuey, «'eHeTu4eckmne
3aboneBaHus Yenoseka», «Bugbl myTaunmny.

O6opyaoBaHue: xuBble 1 repbapHble aK3eMNNAPbl KOMHATHbIX PACTEHUIA, PUCYHKU
(cpoTorpadum) KUBOTHBIX C Pa3NIMYHBIMU BUOAMU U3MEHUYMBOCTMW.

JTabopaTtopHas paboTa «/ccneapoBaHne 3akOHOMEPHOCTEN MOAUGMKALIMOHHON
N3MeH4YnBoCTU. MNoCTpoeHne BapmaLMoHHOIO psda 1 BapnaunMoHHOW KPUBONY.

Mpaktuyeckasa pabota «MyTtaumm y opo3odunbl (Ha roToBbIX MMKponpenaparax)».
Tema 14. eHeTuKa YyenoBeka

Kapuotunn yenoeeka. MexayHapoaHasa nporpaMmma nccnegoBaHnsa reHoMma vYenoseka.
MeToabl n3ydeHnss reHeTUKU YenoBeka: reHeanormyeckuin, 6rm3HeLoBLIN,
LMTOreHeTUYECKMI, NONYNSALNOHHO-CTaTUCTUYECKNIA, MONEKYNAPHO-TEHETUYECKUIA.
CoBpeMeHHoe onpeaeneHne reHoTmna: NoSIHOreHOMHOE CEKBEHMPOBaHME,
reHoTUNMpoBaHue, B ToM Yuncne ¢ nomoubto MNMLP-aHannsa. HacnencrteeHHble 3aboneBaHus
yenoeeka. (eHHblIE U XpOMOCOMHbIE ©6one3Hn YenoBeka. bonesHu ¢ HacneacTBEHHOM
npeapacnonoXeHHOCTbI0. 3Ha4YeHne MeaNLMHCKON FreHEeTUKN B NPeAoTBPALLEHNN N NTEYEHUN
reHeTU4eCcKnx 3aborneBaHun Yenoseka. Meanko-reHeTMYECKOE KOHCYITbTUPOBAHME.
CtBonoBble KNneTku. NoHATUE «reHeTUYEeCKoro rpy3ay». OTM4eckme acnekTbl UccrnegoBaHun B
obnacTtn pefakTMpoBaHNS reHoMa 1 CTBOJIOBbIX KNETOK.

"eHeTnYeckme (pakTopbl NOBbLILLEHHON YyBCTBUTESTBHOCTU YenoBeka K hn3nyeckomy m
XUMUYECKOMY 3arpa3HEHUIO OKpYyXatoLLlen cpedbl. [eHeTu4eckasa npeapacnonoXeHHOCTb
yenoseka K NaTonormsim.

JemoHcTpaumm



Ta6J'IVIU,bI N CXEeMbl: «KapVIOTVII'I yenosekay, «MeToabl N3y4eHund reHeTukKn 4enoBekar,
«leHeTnyeckne 3aboneBaHns YenoBeKka.

Mpaktnyeckasa pabota «CocTaBneHne n aHanua3 pogoCoBHOMY.
Tema 15. Cenekumsi opraHM3MoB

[omecTunkaums n cenexkuus. 3apoxgeHne cenekumm u gomectmkaumm. Yuenne H. .
BaBunosa o LieHTpax npomcxoxaeHnst 1 MHoroobpasms KynbTypHbIX pacTeHunin. Ponb
cenekunn B CO30aHUM COPTOB PacTEHUI U MOPOA XMBOTHLIX. COpT, nopoaa, wramMmm. 3akoH
roMOJSIOrM4eCcKnX psiaoB B HacnencTBeHHon nameHunsoctn H. V. BaBunosa, ero aHayeHne
Ons cenekunoHHon paboTol.

MeToabl cenekumoHHon paboTbl. icKyccTBEHHbIN 0TOOP: MaccoBbIn N MHAMBUAYaNbHbIN.
OTanbl KOMBUHALUNOHHON cenekumn. VcnblTaHue nponssoautenen no notomctsy. OT60p no
reHOTUMY C NOMOLLbIO OLEHKN (PeHOTUMNa NOTOMCTBA M OTOOP MO reHOTUNY C MOMOLLIbIO
aHanusa [HK.

McKycCTBEHHBIVM MyTareHe3 Kak MeToZ4 CerekLMOHHOM paboThl. PaanaunoHHbi 1
XUMMUYECKUIN MyTareHe3 Kak UCTOMHUK MyTauui Y KynbTypHbIX OPM OpraHM3MOoB.
Mcnonb3oBaHMe reHOMHOro peaakTMpoBaHUSA U METO40B pekoMOmHaHTHbIX AHK ans
NnonyyYyeHns ICXOOHOro MaTepuana ansa cenekumu.

MonyyeHne nonunnoungos. BHyTpuBugosas rmbpunansaumsa. bnuskoponcteeHHoe
CKpeLyMBaHue, unm nHopmuanHr. HepoacTBeHHOE cKpelumBaHmne, unu aytbpugmir. Neteposunc
M ero Nnpu4mHbl. Micnonb3oBaHue reteposuca B cenekuuun. OtaanéHHasa rmbpugnsaums.
Mpeonoonenne 6ecnnoamst MEXBMAOBLIX rMOpPNAOOB. [JOCTUKEHNST CENEKUNN PACTEHUN U
XNBOTHbLIX. «3eNéHasn peBonioLusa».

CoxpaHeHue n n3y4yeHne reHeTUYECKNX PECYPCOB KYITbTYPHbIX PACTEHUIA U UX OUKUX
poauyen ons co3gaHusa HOBbIX COPTOB U TMMBPUOOB CENbCKOXO3SANCTBEHHBIX KYNbTYp.
M3yueHune, coxpaHeHne 1 yrnpaBrieHne reHETUHECKUMM PECYPCaMUN CENbCKOXO3ANCTBEHHbIX
U NPOMbICMOBbIX XXUBOTHbIX B LIeNdaxX yrny4lleHWs CyLeCTBYIOLWMX N CO30aHUsA HOBbLIX Nopos,
FNIMHUA N KPOCCOB, B TOM YnCIEe C MPUMEHEHNEM COBPEMEHHbBIX METOAOB HAaY4YHbIX
nccnenoBaHui, NepenoBbiX NOEN N NEPCNEKTUBHBIX TEXHOSOMMN.

OemoHcTpauun

MopTtpeThl: H. U. BaBunos, . B. MuuypuH, . [I. KapneueHko, IM. 1. JlykesiHeHko, b. J1.
Actaypos, H. boprnoyr, [I. K. benses.

Tabnuupl 1 cxembl: «LleHTpbl NPOUCXOXAEHUSA 1 MHOroobpa3nst KynbTYPHbLIX PaCTEHUNY,
«3aKoH roMOnorM4yeckmx psiaoB B HAacNeaCcTBEHHON M3MEHUYMBOCTUY, «MeToabl cenekummy,
«OTnanénHas rnbpmnansauunsay, «MyTtareHesy.

Na6bopaTtopHas paboTta «M3yyeHne cOpToB KyNbTYPHbIX PACTEHWI U NOPOA AOMALLHUX
XXUBOTHbBIX».

Na6opaTtopHas paboTa «M3yuyeHne MeToaoB Cenekunm pacteHnin.



MpakTnyeckasn paboTa «[puBMBKa pacTeHUin».

Akckypeust « OCHOBHblE METOAbl U AOCTUXKEHWUS CENEKLMN PACTEHUI U KUBOTHBIX (Ha
CENEKLMOHHYIO CTaHLMIO, NeMEHHY0 pepMy, COPTOUCTbITATENbHbIN Y4aACTOK, B TEMMUYHOE
X035IMCTBO, B N1abopaTopuio arpoyHMBEPCUTETA UM HAy4YHOTO LIeHTpa)».

Tema 16. BuoTexHonorua n cMHTeTUYecKkasa ononorus

O6beKTbI, ncnonb3yemMble B OMOTEXHONMOMN, — KINETOYHbIE U TKAHEBbIE KYNbTypbl,
MMKPOOPraHn3mbl, X XapakTepucTuka. TpaguumMoHHas buotexHonorng: xnedoneyenune,
nony4eHne KNCNOMOSIOYHbIX NPOAYKTOB, BUHoAene. Mnkpobunonornyeckuin CUHTe3.
O6bekTbl MUKpOBMONornyecknx TexHonornn. Nponssoacteo 6enka, aMMHOKUCIIOT U
BUTAMWNHOB.

Co3sfaHue TEXHOMOINA U MHCTPYMEHTOB LiefNieHanpaBfeHHOro M3MEHEHMS 1
KOHCTPYMPOBaHNSi FTEHOMOB C LI NOSy4eHUs OpraHU3MOB U X KOMMOHEHTOB,
coaepaLiux He BCTpeyvaroLmecst B Npupoae GuocuHTeTuyeckne nyTu.

Kneto4yHasa nHxeHepusa. MeTtoabl KynbTypbl KNETOK U TKAHEN pacTEHUN N XXUBOTHbIX.
Kpnobankun. Comatudeckasn rubpmamnsaumsa n comatnyeckuin amépumoreHes. Micnonb3oBaHve
ranfniovaoB B cenekumm pacteHui. NonyyeHne MOHOKNOHaNbHbIX aHTUTenN. Micnonb3oBaHne
MOHOKITOHaIbHbIX U NOSIMKITOHAMNbHLIX aHTUTEN B MeanuuHe. VickycctBeHHoe
OnnoAoTBOpPEHME. PEKOHCTPYKLNA SALLEKNETOK M KITOHMPOBaHNE XUBOTHbIX. MeToq
TpaHCNNaHTaumm agep Knetok. TexXHONornm 0340poBNEHNS, KyNbTUBUPOBaHUSA U
MMUKPOKNOHANbHOMO pa3MHOXEHUS CEMNbCKOXO3ANCTBEHHbIX KYNbTYP.

XpOMOCOMHas 1 reHHast HxeHepusi. ICKyCCTBEHHbIN CUHTE3 reHa 1 KOHCTPYyMpOBaHue
pekomburHaHTHbIX [JHK. Co3gaHne TpaHCreHHbIX opraHn3moB. [OCTKEHUsT U NepCrnekTUBbI
XPOMOCOMHOW 1 FTEHHOWN NHXEHEPUN. JKONOTNYECKNe N aTu4eckne npobrnemMbl reHHOM
NHXeHepuu.

MeguumHckme rnotexHonorun. MNoctreHoMHas umdpoBasa megmumHa. MU P-guarHoctmka.
MeTabonoMHbIn aHanM3, reHOLIEHTPUYECKUIA aHanM3 NpoTeoMa YeroBeka asisi OLEHKN
COCTOSIHUA ero 340poBbs. Vicnonb3oBaHMe CTBOSOBLIX KNETOK. TapreTHas Tepanus paka.
3D-6unonHxxeHepus anst paspaboTkn pyHAaMeHTanbHbIX OCHOB MEAULMHCKUX TEXHOSOMNNA,
€030aHNA KOMMEKCHbIX TKAHEN COYETaHNEM TEXHONOMNIN TPEXMEPHOro OMONPUHTUHTA U
ckathonanHra ansa peweHns 3agad nepcoHanmMsnpoBaHHON MegULNHGI.

Co3paHune BEKTOPHLIX BaKUWH C Lienblo obecneveHnsi KOMOMHNMPOBAHHOM 3aLlUTbI OT
Bo3byauTenen OPBW, ycTaHOBNEHNE MOMEKYNAPHBIX MEXaHU3MOB (PYHKLIMOHUPOBaHMUS
PHK-conepxalymx BMpycoB, Bbi3biBaloLLMX 0CO60 onacHble 3aboneBaHns YyenoBeka n
XNBOTHBbIX.

OemoHcTpauun

Tabnuubl 1 cxemsl: «/cnonb3oBaHne MUKPOOPraHN3MOB B NMPOMbILLIIEHHOM NPOU3BOACTBEY,
«KneTtouHas nHxeHepus», «FeHHasa nHXeHepus».

JlabopaTtopHas paboTta «/3y4yeHne o6LEKTOB OMOTEXHOOTUNY.



npaKTI/I‘-IeCKaFI pa60Ta «I'Ionyqume MOJTIOYHOKUCIIbIX NMPOAYKTOB».

3kckypens «BroTexHonorns — BaxkHeWLIas NPoM3BOAMTENbHAS Cuna COBPEMEHHOCTH (Ha
BGUOTEXHOMOrMYECKOe NMPOM3BOACTBO)Y.

11 KINNACC

Tema 1. 3apoxaeHue 1 pas3BuTUE 3BOMOLNOHHBIX NPeacTaBneHni B buonorum

OBontoumoHHas Teopus Y. apeuHa. Npegnocbiniku BO3HUKHOBEHUS AapBUHN3MA. XKU3Hb U
Hay4yHasa geatenbHocTb Y. [lapsuHa.

OBwxyLime cunbl asonouun Buaos no Y. [lapBuHy (BbICOKasi UHTEHCMBHOCTb Pa3MHOXEHUS
OpraHn3moB, HacneACcTBEeHHas M3MeHYNBOCTb, 6opbba 3a CcylLlecTBOBaHWE, ECTECTBEHHbIV U
NCKYCCTBEHHbIN 0T6OpP).

OdbopmneHune cuHTeTMYeckon Teopun apontoumn (CT3I). HentpanbHas Teopus 3BOMnoLUN.
CoBpemMeHHas 3BoSIOLMOHHAas bruonorusi. 3HavyeHne 3BONIOLMOHHON TEOPUN B
dopMMpPOBaHMM €CTECTBEHHO-HAYYHOW KapTUHbI MUpa.

HdemoHcTpauun

MopTtpeThl: ApuctoTtens, K. JlunHen, XK. B. Jllamapk, 3. XK. CeHT-Unep, XK. KioBbe, Y.
HapewuH, C. C. YeTteepukos, U. WN. LUmanbrayseH, [x. XongenH, . K. bensies.

Tabnuupl n cxembl: «Cuctema xuson npupodbl (No K. JIuHHe)», «JlecTHMUa X1BbIX
cywecTts (no Jlamapky)», «MexaHnsm hopMMpoBaHUS NPUCNOCOBNEHNIA y pacTEHUI U
XMBOTHLIX (No Jlamapky)», «KapTa-cxema mapwpyTa nytewectsus Y. [lapBuHay, «Haxogku
Y. NapsuHar», «®opmbl 60pbbbl 3a cyliecTBoBaHuey, «Mopoapl ronyben», «MHoroobpasue
KyNbTYpHbIX (POPM KanycTbl», «[opoabl AOMALLHMX XMBOTHbLIX», «Cxema obpa3oBaHus
HoBbIX BUAOB (No Y. apBuHy)», «Cxema COOTHOLLEHNSI ABUXKYLLUX CUM 3BOMOLIMNY,
«OCHOBHbIE MNONOXEHUSA CUHTETMYECKOW TEOPUM IBOSTHOLMMY.

Tema 2. Mukpoasonounsi n eé pesynbTtaTbl

Monynauus kak anemeHTapHasi eguMHuua asonounn. CoBpeMeHHble MeToabl OLeHKM
reHeTUYeCcKoro pasHoobpasms 1 CTPyKTypbl nonynsumin. UlameHeHne reHodoHaa nonynsumm
Kak arieMeHTapHOe 3BOSIOLMOHHOE ABeHne. 3akoH reHeTnyeckoro pasHoeecus . Xapau,
B. BanHbGepra.

OrneMeHTapHble akTopbl (ABWXKYLLME CUITbI) 3BOSIOLMW. MyTaLNOHHBIN NpoLecc.
KombunHaTtnBHaa naMmeH4nBoCTb. [ipend reHoB — criyyalnHble HeHanpaBneHHble N3MEHEHNS
yacToT annenen B nonynauuax. 3ddekt ocHoBaTensa. APdeKT Gy TbITOYHOrO roprbliLKa.
CHWXeHne reHeTu4eckoro pasHoobpasusi: NpuynHbl 1 cneacTteums. MNposeneHne acddekta
apenda reHoB B 60MbLINX M Manbix nonynsumsx. Murpauun. sonaumna nonynauun:
reorpadguyeckas (NpocTpaHCTBeHHas1), bronornyeckas (penpoaykTneHas).



EctecTBeHHbIN 0T6OP — HanpaensawLWwmii akTop asonounm. Popmbl ectecTBeHHOro otbopa:
OBWXYLLMI, CTAabUNN3NPYIOLWLNIA, pa3pbiBaoLLmi (n3pynTuBHbIN). MNonoson oToop.
BO3HWKHOBEHME 1 3BOMOLMA COLMANbHOrO NOBEAEHUS XUBOTHbIX.

MprcnocobneHHOCTb OPraHN3MoB Kak pesyrnbTaT MUKPO3BONoLnN. BO3HUMKHOBEHME
npucnocobneHnn y opraHmamoB. Apomopo3bl 1 nanoagantauuu. Mpumepsl
npucnocobneHnn y opraHmaMoB: Mopdonornyeckmne, omsmonornyeckme, bnoxmmmyeckue,
nosegeH4eckme. OTHOCUTENBHOCTb NPUCMOCOBNEHHOCTN OPraHM3MOB.

Bua, ero kputepum n ctpyktypa. BuaoobpasoBaHue kak pesynbtat MUKPO3IBOSOLIUN.
N3onauma — knoveBon daktop BMgoobpasoBaHus. [yTr 1 cnocobbl BUA0o6pasoBaHus:
annonartpuyeckoe (reorpaguyeckoe), cumnaTpuyeckoe (9Kornormyeckoe), K MrHOBEHHOE»
(nonunnongusaums, rmbpunaunsaums). OnnMTenbHOCTb 3BOMOLMOHHbBIX NMPOLIECCOB.

MexaHun3mbl (hopMMpPOBaHUS BUONOrMYeckoro pasHoobpasus.

Ponb aBontoumoHHon 6ronorumn B paspaboTke Hay4HbIX METOL0B COXpPaHEHWS
H6ropasHoobpasna. MMKpo3BOMOLMS U KOIBOMOLMSA NapasnMToB M UX X035eB. MexaHn3mbl
G opMMPOBaHMS YCTONYMBOCTU K aHTUOMOTMKAM M CNocobbl 60pbbbl C HER.

JemoHcTpaumm
MopTpeThl: C. C. YeTBepukos, 3. Manp.

Tabnuupl 1 cxembl: «MyTaLMOHHAsA M3MEHYMBOCTbY, «[1oNynaUMOHHasA CTPYKTypa Buaay,
«Cxema nposiBneHus 3akoHa Xapan—BanHbepray», «[BuxyLune cunbl 3BOMAOLMNY,
«JKonornyeckas M3onaunsa nonynauun ceBaHckon gopenuy», «lreorpadunyeckas naonauus
NNCTBEHHULbI CUOMPCKON N NNCTBEHHULbI AaypcKkomy», «[1onynaumoHHbIE BOSHbI
YMCNEHHOCTU XMULLLHMKOB U XepTB», «Cxema OeNncTBMsS ecTecTBEHHOro otbopay, «Popmbl
©opb6bLI 3a cyulecTBOBaHMEY, «MHOYCTPUAanbHbIA MenaHnamy», «>Kneble nckonaemsliey,
«MokpoBUTENBCTBEHHAsI OKpacKa XXMBOTHbIX», «[MpegynpexaatoLas okpacka XMBOTHbLIX»,
«Pusnonormyeckne agantauumny, «lpncnocobneHHoCTb OpraHN3MoB 1 €
OTHOCUTENBHOCTLY, «KpuTepun Bugar, «Buabl-gBoriHukny, « CTpyKTypa Buga B npupoae»,
«Cnocobbl BugoobpasoBaHusi», «eorpadunyeckoe BmagoobpasoBaHme TpPEX BUAOB
naHabliwen», «Jkonornyeckoe BnaoobpasoBaHme BUAOB CMHULY, «[Tonvnnongpl
pacteHui», «KanycTHo-peaeuHbii rmbpmay».

O6opynoBaHue: repbapumn pacteHnm, KONneKLmMmM HaCeKOMbIX, Yydena nTuL, 1 3Bepen ¢
npuMepamMmn pasnuyHbIX NPUCNocobneHnin, Yyyena nTuL 1 3Bepen pasHblix BUOOB, repbapun
pacTeHun 6nuaknx BuaoB, 0d6pasoBaBLLUNXCA pas3fIMYHbIMK criocobamu.

JlabopaTtopHas paboTta «BbisiBnieHMe M3MEHYMBOCTM Y 0cober 0gHOro Buaa».

JTabopaTtopHas paboTta «[1prucnocobneHnsa opraHn3amMoB U X OTHOCUTENbHAs
LenecoobpasHoOCTbY.

JlTabopaTopHas pabota «CpaBHeHMe BUOOB MO MOPAONOrMYECKOMY KPUTEPUIOY.

Tema 3. Makpoasonouunsa n eé pesyrnbTaTbl



MeToabl nsydeHns makpoasonoumu. lNaneoHTonornyeckme MeToabl U3yveHuUsi 3BOMLUN.
MepexogHble hopmbl U unoreHeTUHECKNE psiabl OPraHM3MoB.

Buoreorpaduyeckne metoabl ndyveHuns asonounn. CpasHeHue rnopbl n ayHbl
MaTepuKoB 1 OCTPOBOB. broreorpaduyeckue obnactn 3emnn. Buabl-aHOEMUKM U PENUKTDI.

OMBpUonorMyeckmne 1 CpaBHUTENLHO-MOPAONOrMYECKNE METOdbI N3YYEeHUs 3BOMIOLIUN.
eHeTUYeCcKne MexaHM3Mbl IBOSIOLIMN OHTOTEHE3a U NOSIBMEHNS 3BONIOLIMOHHBIX HOBLLIECTB.
COMOMOrnYHbIe 1 aHanorMyHbIe opraHbl. PyauMeHTapHble opraHbl U aTaBuU3Mbl.
MonekynsipHo-reHeTuYeckue, BUoXMMUYEcKe 1 matemaTUyeckme MeToabl U3yYeHus
aBonouun. FomonormyHele reHsl. CoBpeMeHHbIe MeTOAbl MOCTPOEHNUS (PUMOreHeTUYECKNX
[lepeBbEB.

XpOMOCOMHbIe MyTauunun n 3Bonounda reHoMoB.

O6Lwme 3akOHOMEPHOCTU (NpaBuna) asontoumn. MNpuHUMN cMeHbl pyHKUnn. HeobpaTnmocTb
asonoumn. AgantmeHasa pagvaums. HepaBHOMepHOCTb TEMMOB 3BOMNOLNN.

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

Tabnuupl 1 cxembl: «PUNoOreHeTUYECKNA psg nowaany, « ApxeonTepuke», «3sepo3ybble
awepbl», «Cterouedansl», «PnHMounTbl», «CeMeHHble NanopPOTHUKNY,
«Buoreorpadunyeckme 30HbI 3emnuy, «pend KOHTUHEHTOBY», « PenukTbl», «HavyanbHble
cTagmm aMOpMOHAaNbLHOro pa3BMTUSA MO3BOHOYHbLIX XMBOTHbLIX», «[ OMONOrnYHbIE U
aHanornyHble opraHbl», «PyguMeHTbl», « ATaBU3Mbl», « XPOMOCOMHbIE HAbOpLI YeNoBeKa 1
LWmMnaH3e», «naBHble HanpaBneHus aponoumny, «ObLire 3aKOHOMEPHOCTU IBOSTHOLUNY.

O60pyﬂ,OBaHVIeZ Kornnekuunu, rep6ap|/W|, MYIAXXN UCKOMaeMbIX OCTaTKOB OpPraHnM3MoB,
MYIAXN TOMOJTIOTNYHbIX, aHanorn4HbIX, pyanMeHTapHbIX OpraHoB 1 aTaBU3MOB, Konnekunm
HaCeKOMbIX.

Tema 4. NpoucxoxaeHue 1 pasBuUTUE XU3HU Ha 3emrne

Hayu4Hble runoTesbl NPOMCXOXAeHUs Xn3HN Ha 3emne. AbroreHes n naHcnepmus.
[loHay4Hble NpeacTaBneHns 0 3apOXKAEHUM XN3HU (KpeaunoHnam). M'mnoTesa noCTosIHHOro
CaMO3apOXOEHWS XXN3HU 1 €€ onpoBepxeHue onbiTamu ®. Pean, J1. CnannaHuanu, J1.
MacTepa. MNMponcxoxaeHne XNU3Hn n actTpodbmonorus.

OcHOBHbIe aTanbl HeopraHMyeckon aBonoumun. lNnaHeTapHas (reonornyeckasi) 3BONIOLUSA.
XumMmnyeckas apontoums. ABUOreHHbIN CUHTE3 OpPraHUYeCcKNX BELECTB U3 HEOPraHUYECKMX.
OnbiT C. Munnepa u I'. KOpu. ObpasoBaHue nonmMmepoB U3 MoHoMmepoB. KoauepsaTHas
rmnotes3a A. V. OnapuHa, rmnotesa nepBudHoro 6ynboHa [x. XongenHa, reHeTudeckas
rmnote3a . Ménnepa. Pubosnmebl (T. Yek) n runotesa «mupa PHK» Y. 'mnbepTa.
dopmuposaHne memobpaH 1 BO3HUKHOBEHME MPOTOKINETKN.

NcTopus 3emnn n metoabl €€ nsyyeHus. Vickonaemble opraHMyeckmne octaTku.
FeoxpoHornorus 1 eé metoabl. OTHOoCUTEnNbHasi U aGCOoMTHas reOXPOHOMOTKS.
eoxpoHonornyeckas LKana: 30Hbl, 3pbl, Nepuoabl, ANOXU.



HavanbHble aTanbl opraHu4eckon aBonoumm. MNMossneHne n 3BoNLMSA NePBbIX KIETOK.
Osonouma metabonuama. BosHukHOBeHMe nepBbix akocnctem. CoBpeMeHHble MUKPOBHbIE
OronnéHkM Kak aHanor nepebiX Ha 3emne coobwecTB. CTpomaTonuThl. [poKkapmoThl 1
3yKapuoThI.

MpouncxoxaeHne aykapuoT (cumbuoreHes). SBONOLIMOHHOE NPOUCXOXAEHNE BUPYCOB.
MpouncxoxaeHne MHOrOKNeTOYHbIX OpraHM3MoB. BO3HMKHOBEHME OCHOBHBbIX FpynMn
MHOTOKIETOYHbLIX OPraHM3MOB.

OcHoBHbIe 3Tanbl 3BONKOLUMN BbiCLUMX pacTeHnn. OCHOBHblE apoMopd03bl pacTeHuin. Beixoq
pacTeHui Ha cyuwly. [NosBneHne cnopoBbIX pacTEHUI U 3aBOEBaHME MU cylun. CeMeHHble
pacteHus. [poncxoxaeHne LBETKOBbLIX pacTEHUMN.

OcCHOBHbIE 3Tanbl 3BONOLMN XKUBOTHOrO Mupa. OCHOBHbIE apoMOPd03bl XKUBOTHbIX.
Bengckas dayHa. KemMOpUIACKMIA B3pbIB — MNOSIBIIEHME COBPEMEHHBLIX TUMOB. [epBble
XOpOoBble XUBOTHbIE. 2KM3Hb B BoAEe. DBONOLMS NO3BOHOYHbLIX. [poucxoxaeHne amdpnbuin
n pentunun. NpouncxoxgeHne mnekonutarowmx n ntmu. MNpuHumMn KnoyeBoro apomopgosa.
OcBoeHne 6eCcno3BOHOYHBIMY M MO3BOHOYHBLIMMW XXUBOTHLIMMW CYLLW.

PasButune xunsHmn Ha 3emne no apam u nepmvogam: apxemn, NpoTepPO3on, Naneo3on, Me3o30M,
kanHo3on. ObLlasa xapakTepucTmMka Knmmara 1 reonorm4ecknx npoueccos. [osiBneHne u
pacuBET XapaKTepHbIX OPraHM3MoB. YrreoOpa3oBaHue: ero yCroBus n BAnaHME Ha ra3oBbIn
cocTaB atmocgepbl.

MaccoBble BbIMUPaHUS — 3KOFIOrMYeckne Kpmuamncol npoLunioro. MprymHel 1 cneacTems
MacCoBbIX BbIMMpaHnin. COBpEMEHHbIN 3KONOMMYECKNIA KPpU3NC, ero 0CoO6eHHOCTH.
Mpobnema coxpaHeHus buopasHoobpasus Ha 3emne.

CoBpeMeHHas cuctema opraHuyeckoro mupa. MpuHumMnbl Knaccudukaumm opraHu3moB.
OCHOBHble cucTeMaTm4eckue rpynnbl OpraHn3MoB.

[emoHcTpaumm

MopTtpeThl: ®. Pean, J1. CnannaHuanu, J1. Mactep, N. . Meunukos, A. U. Onapwuh, [x.
XongenH, I'. Ménnep, C. Munnep, I". Opw.

Tabnuubl n cxeMbl: «Cxema onbita ®. Peguy», «Cxema onbita J1. [Nactepa no nsyyeHuio
camo3apoXxaeHust xXusHm», «Cxema onbita C. Munnepa, I'. FOpu», «3Tanbl HeopraHM4eCcKon
aponouuny, «"eoxpoHonoruyeckas wkana», «HavanbHble aTanbl OpraHMYeckon
aponoumny, «Cxema obpasoBaHusa aykapuoT nyTémM cumbuoreHesa», «Cuctema xmeom
npupoabl», «CTpoeHne Bupycar», «ApomMmopdo3bl pacTeHnny, « PUHMOUTbI»,
«OpHOKNeToYHbIE Bogopocnny», « MHOrokneTouHble Bogopocnuny, «Mxm», «anopoTHUKN»,
«lonocemeHHble pacTteHns», «OpraHbl LLBETKOBbIX pacTeHun», «Cxema pasBuTus
XXNUBOTHOro Mupa», « ApoMopdo3bl XKMBOTHbLIXY», «[1pocTenwme», « KuweyHoNnonoCTHLIEY,
«lMnockue 4yepBn», «YneHncToHorney, «Poibbl», «3eMHOBOAHLIEY, «[1pecMbikatomecs»,
«MTnybl», «Mnekonutatowmey, «PasBUTNE XNU3HN B apXENCKON apey, «PasBUTUE XN3HU B
nNpoTepo3oncKomn aper», «Pa3BuTre XunsHu B Naneo3onckon apey, «PasBntmne xmsHu B
Me30301CKON apey, «PasBuTne XmnsHu B KaMHO30MCKoN apey, «CoBpeMeHHas cuctema
OpraHn4ecKoro Mupay.



O60pyD,OBaHVIeZ rep6apV||/| paCTeHMVI pa3fnnyHblX OTAEN10B, KOJTJ1IEKUNN HACEKOMbIX,
BiaXHble npenapaTtbl XNBOTHbIX, PaKOBUHbI MOJIJTFOCKOB, KOJINEKUUN UTTTOKOXKUX, CKENETbI
NO3BOHOYHbLIX XUBOTHbIX, Yy4yena NTul 1 3Bepel7|, KOSNEKUNN OKaMeHenoCcTemn, NONE3HbIX
MCKONaeMbIX, MynaA>Xn opraHn4eCknx oCtaTkoB OpraHM3MoOB.

BupTyaneHasa nabopatopHas pabota «MogennpoBaHue onbitoB Munnepa—tOpu no
N3y4eHunto abnoreHHoro CUHTEe3a opraHMYeCcKNX CoeaUHEHUI B NEPBUYHON aTMocdepe.

Na6opaTtopHas paboTa «M3yyeHne 1 onmcaHme nckonaemMbix OCTATKOB APEBHUX
OpraHn3MoB».

MpakTnyeckasa pabota «M3yuyeHne ocobeHHOCTEN CTPOEHUST PaCTEHN pa3HbIX OTAENOBY.
MpakTnyeckasa pabota «M3yvyeHne 0cobeHHOCTEN CTPOEHMST MO3BOHOYHbIX XXUBOTHBIX».
Tema 5. lNpouncxoxageHne YenoBeka — aHTPOMNoreHes

Pasgenbl 1 3agaym aHTpononorun. Metogbl aHTPONONormu.

CTaHoBneHVe NpeacTaBneHnin 0 NPOUCXOXKAEHNM YenoBeka. PennrnosHele Bo33peHus.
CoBpeMEHHbIE Hay4YHble TEOPUN.

CxoAcTBO YernoBeka C XXMBOTHbIMU. CUCTEMaTNYECKOE NONOXEHNE YernoBeka.
CeugeTenbcTBa CXOACTBA YenoBeka C XXUBOTHbIMWU: CpaBHUTENBHO-MOpPonornyeckme,
ambpwuonorunyeckne, puanonoro-buoxummyeckme, noegeH4eckme. OTnmyms Yyenoseka ot
XMBOTHbIX. [pAMOX0XAEHME N KOMMIEKC CBA3AHHbLIX C HUM NPU3HAKOB. PasBuTne rorioBHOMO
MO3ra 1 BTOPOW CUrHANbHOM CUCTEMBI.

Oewxywime cunbl (bakTopbl) aHTponoreHesa: buonoruyeckme, counansHble. COOTHOLWEHNE
BGuonormyecknx n coumanbHbIX (aKTOPOB B aHTPOMNoreHese.

OcHoBHble cTaguun aHTponoreHesa. PaHHVe yenoBekoobpasHble 06e3bsiHbl (MPOKOHCYIbI) U
paHHWe NoHrMabl — obLime npeaky YenoBekoobpasHbix 06e3bsH 1 noaen. ABCTPanonuTeku
— OByHOrne npegku niogen. Yenosek ymenbii, nepsble N3roTOBMEHUS Opyanin Tpyaa.
Yenoeek NpAMOXOAALLNIA M NePBbIM BbIXO ntogen 3a npeaens Adpukn. Yenosek
rengensbeprckuin — odLWMN Npeaok HeaHAEePTaNbCKOro YenoBeka 1 YenoBeka pasymMHoro.
Yenosek HeaHAepTanbCKN Kak BUA, Nogen XonogHoro KnuMarta. YenoBek pasyMHbIN
COBPEMEHHOro Tuna, AeHNCOBCKNI YernoBeK, 0CBOEHME KOHTUHEHTOB 3a npeaenamu
Adppukn. NaneoreHeTrka n naneoreHoMumKa.

OBoNLMA COBPEMEHHOIO YernoBeka. EcTecTBeHHbIN 0TOOp B NONynauusax YyenoBeka.
MyTaunoHHbI npouecc 1 nonnmMmopdunam. MNMonynsunoHHbIE BOSHbLI, Apend reHoB, Murpauus
N «abdeKkT ocHoBaTeNA» B MOMNYNALUNAX COBPEMEHHOIO YernoBeka.

Yenoseyveckune pachbl. [ToHATNE 0 pace. bonbline pacol: eBponeovaHas (espasuinckas),
aBcTparno-HerpougHas (skBatopuanbHasi), MOHrornongHas (asmaTcko-aMmepuKaHcKas).
Bpems 1 nyTu pacceneHus Yenoseka no nnaHete. EAMHCTBO YenoBeyeckux pac. Hay4Has
HEeCOCTOATENbHOCTb pacuama. [MprncnocobneHHOCTb YernoBeka K pasHbiM YCOBUAM
oKpyxatoLlen cpeabl. BnvsHue reorpadudeckon cpenbl U gperidpa reHoB Ha MOpdOrormio
dun3nonoruio Yenoseka.



MexancumnnmHapHble MeToabl B onamyeckon (G1Monornyeckoi) aHTpononoruu.
OBOMOUMOHHANA aHTPOMOSIOrMS U NaneoaHTPONONor1s YenoBe4Yeckux nonynauui.
BrocoumanbHble uccrefoBaHusi NpUMpoAbl Yenoseka. MccrneaoBaHue KO3BooLUm
G1ONOrMYECcKoro 1 CoLManbHOro B YenoBekKe.

[emoHcTpaumm
MopTtpeThl: Y. dapsuH, J1. Jlukun, A. A. PornHckuin, M. M. N'epacumos.

Tabnuubl n cxemMbl: «MeToabl aHTPONOOrMny, « ONTOBHON MO3r YenoBeKay,
«YenosekoobpasHble 06e3bsiHbI», «CKeneT YenoBeka v CKeneT WwuMnaHaey, «PyaumeHTbl 1
aTaBu3Mbly, «[BMXYLLME CUMbl @aHTPONOreHesay, «ABONMIOLUNOHHOE APEBO YenoBeKkay,
«ABcTpanonuTek», «dernosek ymensin», «4enoBek npaMoxogawmny, «JeHncoBckum
yenosek» «HeaHgepTanbupbl», «kKpoMaHbOHUbI», «[1pegkn yenosekay, «ATanbl 3BOSHOLMN
yenoseka», «Packl YyenoBekay.

O6opyaoBaHue: MynsXxun okaMmeHenocTen, NpeaMeToB MaTepuanbHOW KynbTypbl NPeaKkoB
yenoseka, penpoaykunm (dpotorpadum) KapTuH ¢ MUAONOrnYeckuMn n Gnubnenckumm
cloXXeTamMm NPOUCXOXKAEHMS YenoBeka, hoTorpadonumn HaXO4oK MCKOMaeMbIX OCTATKOB
yernoBeka, CKeneT YerioBeka, MoAenb Yepena YenoBeka 1 Yepena WwmMnaH3e, Moaenb KUCTH
yenoseka M KACTU LUMMNaH3e, MOAeNn Topca NpeaKoB YenoBeka.

JTabopatopHas paboTta «3yyeHne ocobeHHOCTEN CTPOEHUS CKeneTa YernoBeka, CBA3aHHbIX
C NPSIMOXOXOEHNEMY.

MpakTnyeckas paboTa «M3yueHne akonormyecknx agantaumi YernoBekay.

Tema 6. Skonorusa — Hayka o B3aMMOOTHOLLEHUSIX OPraHN3MOB N HaOPraHN3MEHHbIX
CUCTEM C OKpy>XatoLlen cpenom

3apoxaeHue n passutue akonoruun B Tpyaax A. N'ymboneara, K. @. Pynee, H. A.
CeBepuoBa, 3. ekkens, A. TeHcnun, B. H. CykauéBa. Pasgensl n 3agaum akonormn. Ceasb
3KOMOrMun ¢ ApyruMn Haykamu.

MeTtogbl akonormun. lNoneBble HabNOAEHNS. DKCNEPUMEHTLI B 3KONTOMMK: NPUPOLHLIE U
nabopaTopHble. MogenupoBaHue B 3Konormn. MOHMTOPUHT OKpY>KatoLen cpeabi:
noKanbHbIN, perMoHasbHbIA 1 rnobarnbHbIN.

3HayeHne IKONOrMYECKMX 3HAHNI NS YenoBeka. JKoormieckoe MMpOBO33peHNe Kak
OCHOBa CBsI3eM Yenose4vecTsa ¢ npupoaon. PopmMmpoBaHmne SKONOMMYECKOM KyIbTypbl U
3KONOrM4eCcKom rpamoTHOCTU HaceneHus.

HdemoHcTpauun

MopTtpeThl: A. N'ymbonbar, K. ®. Pynee, H. A. CeBepuoB, 3. Nekkenb, A. TeHcnn, B. H.
Cykaués.

Tabnuubl 1 cxembl: «Pasgenbl akonoruny, «MeTtoapbl akonornmy», «Cxema MOHUTOPUHra
OKpYyXatoLLen cpeabl».

Na6opaTtopHas paboTa «M3yyeHne MeToa0B 3KOMOrMYECKUX NCCreaoBaHNNy.



Tema 7. OpraHmambl n cpega obutaHus

Skonornyeckne daktTopbl U 3aKOHOMEPHOCTM UX AencTBus. Knaccmdumkaumnsa sakonorm4eckmx
dakTopoB: abnotnyeckme, bnotmnyeckme, aHTponoreHHole. ObLne 3akOHOMEPHOCTU
AencTBuma akonornyecknx dakrtopos. MNpasuno muHumyma (K. Lnpenrens, HO. Jlnbux).
TonepaHTHOCTb. OBPUBUNOHTHbLIE N CTEHOOUOHTHLIE OpraHN3MbI.

AburoTtudeckme daktopbl. CBET Kak 3KONOrm4ecknn gakrop. [lencreme pasHblX y4acTKOB
COJTHEYHOrO CNeKTPa Ha OpraHM3Mbl. SKONOrMYecKme rpynnbl PACTEHUI U XXMBOTHbIX NO
OTHOLLEeHuto K cBeTy. CurHansHas ponb ceeta. doTtonepnoansm.

TemnepaTypa kak akonorndeckmin gaktop. [lenctene TemnepaTtypbl HA OPraHU3MbI.
lMoMKMNOTEPMHbBIE N FTOMONOTEPMHbLIE OPraHN3Mbl. OBPUTEPMHbBIE N CTEHOTEPMHbIE
OpraHu3Mmbl.

BnaxHocTb kak akonormnyecknin caktop. NprucnocobneHnsa pacteHnin K nogaep>aHuto
BogHoro 6anaHca. Knaccudukauusa pacteHun no oTHOLEHMIO K Boge. [pucnocobnenns
XXUBOTHBbIX K U3BMEHEHMIO BOQHOIO pexuma.

Cpeabl 06UTaHNA opraHM3MOoB: BOAHas!, HA3eMHO-BO3ayLLUHas, NOYBEHHas!, rnybuHHas
noanoYBeHHas!, BHyTpuopraHmaMmeHHasi. Pusmko-xmmumyeckme ocobeHHOCTU cpef 0buTaHus
opraHuamoB. MNprcnocoGneHnst opraHN3MOoB K >KM3HWU B pasHbIX cpeaax.

Buonoruueckne putmbl. BHelwHWe 1 BHyTpeHHUE puTMbl. CyTOYHbIE U TOANYHBbIE PUTMBbI.
MpncnocobneHHOCTb OpraHM3MoB K CE30HHBIM U3MEHEHNSIM YCIOBUIA XXNU3HMW.

YKnsHeHHble opMbl OpraHn3moB. [NoHsATHE 0 KU3HeHHON dhopme. XKU3HeHHble hopMbl
pacTeHu: AepeBbsi, KYCTapHWUKUN, KYCTapHUYKM, MHOroNeTHMWe TpaBbl, OAHONETHWE TpaBbl.
XKun3HeHHble (POPMbI XKUBOTHbLIX: TMAPOBUOHTBLI, FEOBNOHTbI, a3PO0BNOHTEI. OcobeHHOCTH
CTPOEHUst 1 0bpasa XU3Hu.

BruoTtunyeckne daktopbl. Buabl GuoTnyecknx B3aMMoaencTBUN: KOHKYPEHLNS, XULHNYECTBO,
cnMmMBKMo3 1 ero chopmel. MNapasnTnam, koonepaums, MyTyanuam, KOMMEHCaNM3m
(kBapTUpaHTCTBO, HaxnebHn4yecTBO). HeTpodmueckne BlanmogencTend (Tonnyeckme,
dopuyeckne, abpuydeckme). 3HaveHne BMOTUYECKMX B3aUMOOENCTBUI NS
CyLLEeCTBOBaAHMNS OpraHM3MoB B cpede obutaHus. MNMpmHUMN KOHKYPEHTHOIO UCKITIOYEHUS.

[emoHcTpaumm

Tabnuubl 1 cxeMbl: «konorudeckne akropbl», «CBETOBON CMEKTPY, «DKOMNOrn4eckme
rpPynnbl )XKMBOTHBLIX MO OTHOLLEHWUIO K CBETY», « TEMNNOKPOBHbLIE XXUBOTHbLIEY,
«XONOAHOKPOBHbIE XUBOTHbIEY, «PM3MONOrMyeckme agantaumm XnBoTHbIX», «Cpeabl
00uTaHus opraHn3mMoBYy, «buonornyeckue puTMbl», «XKM3HEHHbIE POPMBbI pacTEHUNY,
«XKn3HeHHble POPMbI XKMBOTHBIX», «KOCMCTEMA LUMPOKONIMCTBEHHOIO Necay, « dkocuctema
XBOMHOro necay, «Lenun nutaHnsy», « XnwHu4ecTso», «lapasntnam», «KoHKypeHums»,
«Cnmbunos», «KommeHcannam.

O6opynoBaHue: repbapum pacTeEHUIA U KUBOTHbIX, MPUCMOCOBNEHHbIX K BITUSIHUIO
pasnn4YHbIX 9KONOrMYEcKnx PakTopoB, repbapmmn cBETONOOMBbLIX, TEHENMOOUBLIX U
TEHEBbIHOCINBbLIX PACTEHWI, CBETOMNMOMBbIE, TEHENOOMBLIE U TEHEBLIHOCIVBLIE



KOMHaTHble pacTeHus, repbapumn 1 Konnekuun TennontobmebiX, 3MMOCTONKMX,
MOPO30YCTOMYMUBBLIX PacTEHUR, Yyyena nNTuy 1 3sepen, repbapum pacTeHnn, OTHOCALLUXCS K
rurpoduTam, kcepodutam, mesoutam, KOMHaTHbIE PACTEHUA AAHHBIX IPYNM, KOMNeKunn
XMBOTHbBIX, 0OMTaOLWMX B pa3HbiX cpeaax, repbapumn n Konnekuun pacTeHum 1 XMBOTHbIX,
obnapgaroLwmx yepTamm NPMCNocobNeHHOCTU K CE30HHBIM U3MEHEHNAM YCIOBUM XXU3HMU,
repbapu 1 KONneKUMm pacTeHU U XXUBOTHBIX Pa3NUYHbIX XU3HEHHbIX (POPM, KOnneKumm
XMBOTHbIX, Y4aCTBYIOLLMX B Pa3NUYHbIX BUOTUYECKUX B3aUMOAENCTBUSAX.

JTabopaTtopHas paboTta «BbisiBrieHMe npucnocobneHnin opraHmamMoB K BIIUSIHUIO CBETay.

JTabopaTtopHas paboTta «BbisiBrieHne npucnocobneHnin opraHm3amMoB K BIINSHNIO
TemnepaTtypbi».

JTabopaTtopHas pabota « AHaToMU4eckne ocCobEHHOCTU PacTEHNN N3 pa3HbIX MecT
obutTaHusa».

Tema 8. Qkonorusa BUoB 1 NONynsuum

Jkonormyeckme xapakTepucTukin nonynsuuu. MNMonynsaums kak buonornyeckas cuctema.
Ponb HeogHopoaoHOCTH cpenbl, husndecknx 6apbepoB 1 ocobeHHocTen buonornun BUAOB B
G opMMpPOBaHMM NPOCTPAHCTBEHHOM CTPYKTYpbI nonynaumi. OCHOBHbIE NoKa3aTenu
nonynsaumMmn: YUCNEHHOCTb, NNOTHOCTb, BO3pacTHasA M NonoBasi CTPYKTypa, poXXa4aemocCTb,
NpUPOCT, TeMN poCcTa, CMEPTHOCTb, MUTPaLUS.

Okonoruyeckas CTpykTypa nonynsumm. OueHka YMCnNeHHoCTM nonynsaumn. uHamumka
nonynsumu n eé perynauusa. buotudecknin noteHuman nonynauuu. MogennposaHue
OnHamMukn nonynsumn. Kpmeble pocta YMcneHHoCTU nonynsaumm. Kpmeble BbXKUBAHUS.
Perynsumst yucneHHoOCTU Nonynsaumi: ponb dakTopoB, 3aBUCSLLMX N HE 3aBUCSLLMX OT
NIOTHOCTW. JKoNoru4yeckne ctpaternn BuaoB (r- u K-ctparerum).

MoHaTne 06 akonornyeckon Huwe Buaa. Mectoobutanne. MHoromepHasa Mogenb
akosornyeckon HuwK k.M. XatymHcoHa. Pasmepbl aKonorn4eckon Huwu. NMoteHunansHas
M peanu3oBaHHas HULLN.

Bua kak cuctema I'IOI'IyJ'IFILI,VIIZ. Apeanbl BMOOB. Buabl 1 NX XXN3HEHHbIE cTpaTternn.
JKonornyeckne aKBUBareHThbI.

3aKOHOMEPHOCTN NOBEAEHUS U MUTPALUIA XKUBOTHbIX. Bruonornyeckne MHBasumM YyxepoaHbIX
BWIOB.

[emoHcTpaumm
MopTpeT: x. N. XaT4ynHCOH.

Tabnuubl 1 cXeMbl: « AKONOrMYECKNEe XapakTepUCcTMKn nonynaumm», «lpoctpaHCcTBEHHas
CTPYKTypa nonynsumm», «Bo3pacTHble nMpamugbl nonynsauumy», « CKOpocTb 3aceneHuns
NOBEPXHOCTM 3eMnn pasnuMyHbIMKU opraHmamamny, «Moaenb akonormyeckon Huwmn x. U.
XaTymHCOHay.

O6opynoBaHue: repbapumn pacTeH1, KONNEKUMN XKNBOTHbIX.



JTabopaTtopHas paboTta «[1prucnocobneHnsi CEMSIH pacTEHUIN K pacCENeHNo».
Tema 9. 3konormsa coobLecTB. JKONMOrmYeckne cUCTeMsbl.

CoobuwecTtBa opraHnamoB. buoueHos 1 ero cTpyktypa. CBsian Mexay opraHnsamamu B
OuoueHo3se.

Okocuctema Kak oTkpbiTast cuctema (A. k. TeHcnu). PyHKUMoHanbHble 61oKn opraHn3moB
B 9KOCUCTEME: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbl. Tpoduieckne ypoBHU.
Tpodhunueckne uenu n cetn. Abmotmnyeckme 6rokm akocuctem. NMoysbl 1 UMbl B 3KOCUCTEMAX.
KpyroBopoT BeLeCTB 1 MOTOK 3HEPTMN B AKOCUCTEME.

OcHoBHble NokasaTenu akocucTemol. Buomacca n npogykumsa. Jkonornyeckne nupamuabl
yucen, Gromaccol 1 aHeprum.

OunHamunka akocucteM. Katactpoduyeckune nepectponkn. dnykryaumn. HanpaeneHHble
3aKOHOMEpPHbIe CMeHbl CO0bLLEeCTB — CyKueccun. [lepBuYHbIe N BTOPUYHbIE CYKLECCUN N UX
NPUYUHBI. AHTPOMOreHHble BO3AENCTBUA Ha cykueccun. KnumakcHoe coobLyecTtso.
BropasHoobpasne 1 nonHoTa KpyroBopoTa BeLLecTB — OCHOBa YCTOMYMBOCTHN COOBLLECTB.

MpupoaHble 3KOCUCTEMBI. IKOCUCTEMbI 03EP U PEK. IKOCUCTEMBI MOPEN U OKEAHOB.
JKocucTemMbl TyHAP, NTECOB, CTENEN, MYCTbIHb.

AHTpOI'IOFeHHbIe 9KOCUCTEMBbI. AFpOSKOCMCTeMa. Arpou,eHo3. Pasnnunga mMexany
aHTpPOMNOreHHbIMn N NPUPoaHbIMN 3KOCUCTEMAMMN.

Ypboakocuctembl. OCHOBHbIE KOMMOHEHTLI YpboakocucTeM. lopoackas dropa un gayHa.
CuHaHTponmsauns ropoackon ayHsl. bruonormyeckoe n X03aNCTBEHHOE 3HaYeHKE
arposkocmncTemM 1 ypboakocucTeMm.

3aKOHOMEPHOCTU (hOPMMPOBAHUS OCHOBHbIX B3aUMOAEUCTBUA OPraHN3MOB B 9KOCUCTEMAX.
Pornb kackagHoro adhdekrta n BUaoB-aanQunKaTopos (KnoYeBbIX BUOOB) B
OYHKUMOHMPOBAHNKN 3KOCUCTEM. [TepeHOoC aHeEPrn N BELLECTB MeXOy CMEXHbIMU
akocucteMamu. YCTOMYNMBOCTb OPraHM3MoB, MoNynaumin 1 SKOCUCTEM B YCNOBUSX
€CTeCTBEHHbIX U aHTPOMOreHHbIX BO3AENCTBUN.

MexaH13Mbl BO3AENCTBUSA 3arpsa3HEHNI pasHbIX TUMOB Ha CyBopraHN3MeHHOM,
OpraHM3MeHHOM, NOnynALUMOHHOM N SKOCUCTEMHOM YPOBHSIX, OCHOBbI 3KONOrM4YeCcKoro
HOPMWPOBaHWNS aHTPOMOreHHOro Bo3aencTensa. Metononorns MOHUTOPUHIa €CTECTBEHHbBIX U
aHTPOMOreHHbIX 3KOCUCTEM.

JemoHcTpaumm
MopTpeT: A. X. TeHcnn.

Tabnuubl n cxembl: «CTpykTypa broueHo3ay, «Qkocuctema LUMPOKONMCTBEHHOIO Necay,
«3JKocucTeMa XBOMHOrOo fiecar», «PyHKUMOHANbHbIE rPynMnbl OPraHN3MoB B 3KOCUCTEMEY,
«KpyroBopoT BeLlecTB B akocucteme», «Llenn nutanma (nactbuwHas, getputHas)»,
«3Konornyeckas nupamuaa ymceny», «konormyeckas nupamuaa Gruomaccbiy,
«3JKonornyeckas nupamuga aHeprum», «ObpasosaHue 6onoTay, «lepBruyHas cykueccus,



«BoccTaHoBneHue neca nocne noxapay, «dkocuctema o3epa», «ArpoLeHos», «Kpyrosopot
BELLECTB M MOTOK 3HEeprum B arpoLieHosey, «Mpumepbl ypboakocuctTem».

O6opynoBaHue: repbapumn pacteHni, KONneKLMmM HaCeKOMbIX, Yydena nTuL, n 3Bepen,
repbapum KynbTYpHbIX U OUKOPACTYLLMX PACTEHUN, akBapUyM Kak MOAENb 3KOCUCTEMBI.

MpakTnyeckasn paboTa «M3yyeHne n onncaHne ypboakocUcTeMbI».

Na6opaTtopHas paboTa «M3yyeHne pasHoobpasmst MENKMX NOYBEHHbIX YNTEHUCTOHOMMX B
pasHbIX 9KOCUCTEMAXY.

OKCKypeust « DKCKypCus B TUNUYHBIA BroreoueHos (B oybpaBy, 6epesHsiK, efbHu1K, Ha
CYXOAO0MbHbIN UMW NOMMEHHBIN Nyr, 03epo, 60N0TO)».

OKCKYpCUsi « QKCKYpCUS B arpo3KocUCTeMy (Ha none unun B TenIM4Hoe XO03ANCTBO)».
Tema 10. Buocdepa — rmobanbHas akocucTema

Buocgepa — obuennaHeTapHas obonoyka 3emnu, rge cywecTsyeT Unu cyliectTeoBana
Xn3Hb. PasBuTtune npegcraesneHnii o buocdepe B Tpygax 3. 3tocca. YyeHue B. U.
BepHapnckoro o 6uocdepe. Obnactn buocdepsl n eé cocta. XKnBoe BeLLeCcTBO brocdepsl
n ero yHKuuu.

3akoHOMepHOCTU cyLecTBoBaHus bruocdepbl. OcobeHHoCTH Brocdepbl kak rnodansHon
akocucTeMbl. [JuHamuyeckoe paBHoBecue B buocdepe. KpyroBopoThbl BELLECTB U
Broreoxnmmyeckune Uuknol (yrnepoga, asora). PUTMmMYHOCTL SBreHui B Buocdepe.

3oHarnbHoCTb Buocdepsbl. NoHaTue o Grome. OCHOBHbIE BMOMBI CyLLN: TyHAPA, XBOVHbIE
neca, CMeLUaHHble U LUIMPOKONMUCTBEHHbIE Neca, CTenn, CaBaHHbl, NyCTbIHU, TPONUYECKME
neca, BbiCOKOropbsi. Knumar, pacTUTenbHbIN N XUBOTHLIA MUP BUOMOB CyLUW.

CTpyKTypa 1 OYHKLMS XXMBbIX CUCTEM, OLIEHKA UX PECYPCHOro noteHumana n uocgepHbix
OYHKUWA.

[JemoHcTpaumm
MopTtpeThl: B. N. BepHaackuin, 3. 3tocc.

Tabnuupl n cxembl: «"eocdepbl 3emnny, «KpyroBopoT asoTa B npupoae», «Kpyrosopot
yrnepoga B npupoge», «KpyroBopoT kucnopoga B npupogey, «KpyrosopoT Bogbl B
npupoge», «OcHOBHbIe BuoMbI cylny, «Knumatmnyeckmne nosica 3emnum», « TyHapay,
«Tawnray, «CMmeLllaHHbIN necy, «LLInpokonncTBeHHbIN necy, «Ctenby», « CaBaHHay,
«lycTbIHAY, « TponMyeckun fecy.

O6opynoBaHue: repbapumn pacteHuin pasHbiXx OMOMOB, KOMNMNEKLNN XXUBOTHbIX.
Tema 11. YenoBek 1 okpyxatoLlas cpea

Jkonornyeckme Kpusncbl n X NpuynHbl. Bosgencreme yenoseka Ha Guocdepy.
3arpsasHeHve Bo3ayLiHon cpepbl. OxpaHa Bo3ayxa. 3arpsasHeHve BogHou cpeabl. OxpaHa



BOAHbLIX peCypCoOB. P83pyLIJeHI/Ie NO4BblI. OxpaHa NOYBEHHbIX PECYpPCOB. N3meHeHne
KnnmMmara.

AHTpPOMNOreHHoe BO3OENCTBME Ha PACTUTENbHLIN U XXMBOTHbIN MUp. OXpaHa pacTUTENbHOMo
N XNBOTHOrO Mmnpa. OCHOBHbIE NPUHLMIMBLI OXpaHbl Npupoabl. KpacHble kHurn. Ocobo
oxpaHsiemble npupoaHble Tepputopumn (OOIMT). BoTaHnyeckme cagbl 1 300n0rnM4eckmne
napku.

OCHOBHbIE NPVHLUMIMbI YCTOMYMBOTO pasBUTKSA YenoBevecTBa 1 npupoabl. PaunoHansHoe
npUpoaonosib3oBaHMe 1 coxpaHeHne Buonornyeckoro pasHoobpasusa 3emnu. Obwme
3aKOHOMEPHOCTM rnobarnbHbIX 9KONOrMYeckux Kkpruancos. OCoGEHHOCTM COBPEMEHHOIO
Kpu3uca 1 ero BeposaATHble NOCNeACTBuS.

Pa3BuTtne MeToaoB MOHUTOPMHIa Pas3BUTUS ONACHbIX TEXHOrEHHbIX NpoLleccoB. CUCTEMHbIE
nccrnegoBaHnsi nepexoa K pecypcocbeperaroLen u KOHKYpeHTOCNOCOOHOM aHepreTuke.
Buonornyeckoe pasHoobpasue n Guopecypcobl. HaunoHaneHble MHOPMaLMOHHbIE
cucteMbl, obecnevmBatoLme OCTyn K MHPOPMaLMKN NO COCTOSTHUIO OTAENbHbIX BUAOB U
akocucteM. OCHOBbI 3KOpeabunMTaumm 3KoCMcTem n cnocobos 60pbOLI €
GronoBpexaeHNAMN. PEKOHCTPYKLNSA MOPCKUX M HA3EMHbIX 9KOCUCTEM.

[emoHcTpaumm

Tabnuupl 1 cxembl: «3arpsa3HeHe aTMocdepbl», «3arpsasHeHne rmagpocdepbi»,
«3arpsisHeHne no4Bbly, «[lapHUKkoBbIM 3dpdeKT», «Ocobo oxpaHsemble NPUPOAHbIE
TeppuTtopumny, «Mogenu ynpasnsemoro mmpa.

O6opynoBaHue: dhoTorpachmm oxpaHaembIX pacTEHNA N KUBOTHbIX KpacHOM KHUMM
Poccuiickon ®egepaunn, KpacHom KHUMM pernoHa.



NMIAHNPYEMBIE PE3YJIbTATbl OCBOEHWA MPOIMPAMMbBI MO BUONOI M HA
YPOBHE CPEAHEIO OBLLEIMO OBEPA3SOBAHUA

NMYHOCTHLIE PE3YJIbTATHI

ProOC COO ycraHaBnmMBaeT TpeboOBaHUSA K pe3ynbTatam OCBOEHUS 0by4aroLwmMmcs
nporpamm cpegHero obuiero o6pa3oBaHus: NMMYHOCTHbIE, METANPeAMETHbIE U NPeAMETHbIE.

B cTpyKType NUYHOCTHBLIX pe3ynbTaToB OCBOEHUSA NporpaMmbl No 6GUONOrMm BelaeneHsbl
cnefyoLlime CocTaBnsowme: 0co3HaHMe 00y4aoLWLMMNCS POCCUNCKON rpaykaaHCKom
WMAEHTUYHOCTM — FOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOATENBLHOCTU U CaMOONpeaeneHunto,
HanMune MoTMBaLuUKM K 06y4YeHnto BG1onormu, LeneHanpasneHHoe pasBuTue BHyTPEHHUX
ybexaeHni NMYHOCTN Ha OCHOBE KIHOYEBbLIX LIEHHOCTEN N UCTOPUYECKNX Tpaauumii
pa3BuTUS BUONOrMYECKOro 3HaHUs, TOTOBHOCTb M CNOCOBHOCTL 0By4atoLLmxcs
PYKOBOOCTBOBATbLCH B CBOEW AEATENBHOCTN LLEHHOCTHO-CMbICIIOBBLIMW YCTAaHOBKaMM,
NpuCyLWMMN cucteme Guonornyeckoro obpasoBaHus, Hanmyne NPaBoCO3HaAHUSA
3KOSI0rMYECKOM KynbTypbl, CNOCOOHOCTM CTaBUTb LIENN N CTPOUTb XN3HEHHbIE NilaHbl.

JIn4yHOCTHLIE pesynbTaThl OCBOEHUS NPOrpamMMbl MO GMONOrMKM AOCTUraKTCS B €4MHCTBE
y4yeBHON 1 BocnuTaTenbHOW AESATENbHOCTM B COOTBETCTBUN C TPAAULIMOHHBIMA
POCCUNCKUMM COLMOKYIbTYPHLIMU, UICTOPUYECKUMU N OYXOBHO-HPABCTBEHHbIMU
LEHHOCTSIMU, NPUHATLIMU B 0OLLEeCTBE NpaBunamMmm n HopMamu NoBeAeHUs U CNocobCTBYIOT
npoueccamM camono3HaHns, CaMOBOCMUTAHUSA U CaMOpasBUTUS, PA3BUTUSA BHYTPEHHEN
NO3NLUKN JIMYHOCTU, NAaTPUOTU3MA M YBaXKEHUS K 3aKOHY U NPaBOMNOPSIAKY, YENOBEKY Tpyaa U
cTapLuemMy rMoKONEHWUI0, B3AaUMHOTO yBaXeHUs1, 6epexXHOro OTHOLLEHWS K KYIIbTYpHOMY
Hacneauio u TpaguumsiM MHOroHaUWoHanbHoro Hapoga Poccunckon degepauun, npupoge u
OoKpyxatoLLen cpefe.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUSA y4ebHOoro npegmeTa «buonornsa» JOmKHbI OTpaxaTb
FTOTOBHOCTb M CMOCOBGHOCTb 00Yy4aloLLMXCa PyKOBOACTBOBATLCA CHOPMMPOBAHHOMN
BHYTPEeHHen nosnumen NMYHOCTU, CUCTEMOWN LLEHHOCTHBLIX OPUEHTaLNA, MO3UTUBHbLIX
BHYTPEHHUX y6exxaeHuin, COOTBETCTBYOLLNX TPAAULMOHHBIM LIEHHOCTAM POCCUNCKOro
obuecTBa, paclUMpeHME XN3HEHHOTO OMNbiTa U OMnbiTa AEATENBHOCTU B NpoLecce
peanunsaumm OCHOBHbIX HanpaBfeHNn BOCNUTATENbHOW AeATENbHOCTU, B TOM YMCIE B
yacTu:

1) rpaxgaHCcKoro BOCNUTaHUS:

chOpMUPOBAHHOCTL rpaXaaHCKON No3vuum obyyatoLlerocs kak akTMBHOMO U
OTBETCTBEHHOIO YSleHa POCCUINCKOro obLecTBa;

OCO3HaHWE CBOMX KOHCTUTYLIMOHHbIX NpaB 1 06513aHHOCTEN, YBaXXeHMe 3aKoHa U
npaBonopsiaka;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM AEATENbHOCTU NPU CO34aHMN y4eBHbIX NPOEKTOB,
peLleHnn y4ebHbIX 1 No3HaBaTerbHbIX 3a4ady, BbINOMHEHUN BMONOrMYECKUX IKCNEPUMEHTOB;



CcnocobHOCTbL onpeaenaTb CO6CTBEHHYIO NO3ULMIO MO OTHOLLEHUIO K SIBIIEHUAM
COBPEMEHHOM XM3HN N OB BACHATL €€;

YMeHMe y4nTbiBaTb B CBOUX OencTBnax HeobxoaMmocTb KOHCTPYKTUBHOIO B3aMMOOEeNCTBUA
niogen c pa3HbiMUK y6e)K,D,eHI/IﬂMI/I, KynbTyPHbIMU LLEHHOCTAMWU N cOoUManbHbIM MOJIOXXEHNEM;

FOTOBHOCTb K COTPYAHMYECTBY B NPOLECCE COBMECTHOO BbIMNOMHEHUS YYEOHbIX,
nosHaBaTenbHbIX U UCCNEAOBaTENbCKMX 3a4a4, YBaXUTENbHOrO OTHOLLEHUS K MHEHUIO
OMMOHEHTOB MNpPU 0BCYXAEHMUMN CMOPHbIX BOMNPOCOB GMONOMMYECKOro coaepXKaHusi;

rOTOBHOCTb K N'YMaHUTapHOW 1 BONOHTEPCKON AeATENbHOCTY;
2) NnaTPMOTMYECKOrO BOCMUTAHUSA:

ChopMUPOBAHHOCTb POCCUIACKOM rpaXaaHCKON WOEHTUYHOCTU, NaTPUOTU3MA, YBAXKEHUS K
CBOEeMY Hapoay, YyBCTBa OTBETCTBEHHOCTU nepen PoanHom, ropaocTu 3a CBOW Kpaw, CBOHO
PoawuHy, cBoW A3bIK U KyNbTypy, NPOLUSIOE U HAcTosLLee MHOMOHALUMOHAaNbHOro Hapoaa
Poccuu;

LIEHHOCTHOE OTHOLLEHWE K NPUPOAHOMY Hacneauto 1 NaMaTHUKaM Npupoabl, AOCTUXKEHUSM
Poccuun B Hayke, UCKyCCTBE, CMOpTe, TEXHOMOMUAX, TPYAE;

CcNocobHOCTb OLEHMBATbL BKINAZ POCCUNCKNX YYEHBIX B CTAHOBIEHWNE M pasBuTme bruonoruu,
NOHNUMaHUS 3HA4YeHNss OMONOrMN B MO3HAHMKM 3aKOHOB MPUPOAbLI, B XXM3HM YernoBeka u
COBpEMEHHOro obLecTBa;

naeriHas yoexxgéHHOCTb, TOTOBHOCTb K CIY)XeHuo 1 3awmute OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyaboy;

3) OyXOBHO-HPABCTBEHHOIO BOCNUTAHUS:
OCO3HaHue OyXOBHbIX LIeHHOCTEN POCCUMCKOro Hapoaa;
chOpMMPOBAHHOCTb HPABCTBEHHOTO CO3HAHWUS, 3TUYECKOrO NOBEAEHMS;

CNOCOBGHOCTb OLIEHNBATL CUTYaLMIO U MPUHUMATbL OCO3HaHHbIE PELLEHUSI, OPUEHTUPYSICH Ha
MoparibHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTY;

OCO3HaHMe NMMYHOro BKMNaaa B NoCTPOEHUe YCTONUYNBOro GyayLLero;

OTBETCTBEHHOE OTHOLLEHNE K CBOMM POAUTENSM, CO30aHMI0 CEMbU HA OCHOBE OCO3HAHHOIO
NPUHATUS LLIEHHOCTEN CEMENHOM KMU3HWU B COOTBETCTBUN C Tpaguumamm Hapogos Poccuu;

4) 3CTETUYECKOro BOCMUTAHUS:

3CTETUYECKOEe OTHOLLEHWNE K MUPY, BKMOYas 3CTETUKY OblTa, HayYHOro Y TEXHUYECKOro
TBOPYECTBA, crnopTa, Tpyaa, OOLLECTBEHHbIX OTHOLLEHUI;

NOHMMaHWEe 3MOLIMOHAaNbHOro BO34ENCTBUS XXNBOW npunpoabl n €€ LEeHHOoCTH;

FOTOBHOCTb K CaMOBbIpa>KeHN B pa3HbIX BUAaX UCKYCCTBA, CTpeMIeHne npoAaBniATb
Ka4yecTBa TBOp‘-IeCKOVI JINYHOCTMW;



5) dusmyeckoro BocnmTaHms, OPMUPOBAHUS KyNbTYpPbl 340POBbS U AMOLMOHANBHOMO
Bnarononyyus:

NOHUMaHMe 1 peanusaums 34opoBoro 1 6esonacHoro obpasa XnsHu (3GopoBoe NUTaHue,
cobnoaeHne rMrmeHNYecKMX NpaBus 1 HOpM, cbanaHCUPOBaHHbIA PEXNM 3aHATUI U
oTabixa, perynsapHas mandeckas akTMBHOCTb), 6epexxHoro, OTBETCTBEHHOTO U
KOMMNETEHTHOIO OTHOLLEHMS K COBCTBEHHOMY (PM3NYECKOMY M NMCUXUYECKOMY 340POBbIO;

NOHMMaHWe LUeHHOCTW npaBuil HAMBUAOYarbHOIo U KOJIMEKTUBHOIO ©e3onacHoro noBeaeHs
B CUTyaUuUAX, yrpoXxarowmx 3gopoBbo U XN3HNU niogen;

OCO3HaHWe NOCNeACTBUN U HEMPUATUS BPEAHbIX NPUBLIYEK (YNOTpebneHns ankorons,
HapPKOTUKOB, KypeHUs);

6) TPyAOBOro BOCNUTaHUS:
rOTOBHOCTb K TPyAy, OCO3HaHMe LLleHHOCTU MacTepcTBa, Tpyaontobue;

rOTOBHOCTb K aKTUBHOW OEATENbHOCTM TEXHOMNOMMYECKOM 1 coLmanbHON HanpaBJ1IEHHOCTHN,
CnocobHOCTb MHUNUMMpoBaThb, NiaHNpoBaTb N CaMOCTOATESIbHO BbIMNONTHATL TAKyO
AeATenNbHOCTb;

WHTEpeC K pasnunyHbiM cdepam NpodeCccMoHanbHON AeATeNbHOCTU, yMEHNE coBepLlaTb
OCO3HaHHbIN BbIGOp ByayLlen npodeccun n peann3oBbiBaTb COBCTBEHHbIE XXU3HEHHbIE
nnaHbl;

rOTOBHOCTb M CNOCOBGHOCTL K 06pa3oBaHMio 1 caMo0Opa3oBaHUIO Ha NPOTSXKEHUN BCEN
XN3HU;

7) QKOJ10r’M4YeCKoro BOCnUTaHUA:

3KOSOrn4eckun LienecoodbpasHoe OTHOLLEHMNE K MPUPOAE KaK UCTOYHUKY XM3HU Ha 3emre,
OCHOBE €€ CyLLECTBOBaHUS;

noBbllLEeHNEe YPOBHA 3KOSIOrn4ecKomn KynbTypbl: an06peTeHV|e onblTa nNnaHnpoBaHUA
NOCTYMNKOB N OUEHKN NX BO3MOXHbIX nocneacTeun Ans Opr)KaFOLLI,eIZ cpenbl;

0Co3HaHuWe rnobanbHOro xapakrepa 3KOorMyeckmx npoGnem u nyTen nx peLleHns;

CMocoBHOCTb MCMNOMbL30BaTh NpUobpeTaemMble NPy U3y4eHUn BMONOrMn 3HaHUS N YMEHUS
npv pelleHnm npobnem, CBA3aHHbIX C paLMoHanbHbIM NPMPOAONOoNb30BaHNEM
(cobntogeHve npaBun NOBEAEHMSA B NPUpPOAE, HanpaBfeHHbIX Ha COXpaHeHe paBHOBECUS B
3KOCUCTEMAX, OXpaHy BMAOB, 3KocucteM, bruocdepsbl);

aKTMBHOE HEMNpUATUE AENCTBUIA, MPUHOCALLNX BPEa OKpYyKatoLen npupogHom cpeae,
YMEeHUe NporHo3npoBaTh HeGaronpuUaTHbIE AKONOrMYeckne NocrneacTesnsg
npeanpuHUMaemMbIX 4eNCTBUA U NpeaoTBpaLlaTh Ux;

Haln4yne pa3BmUToro 3KOJ1orm4eCkoro MbilLneHns, 3KOSTOrn4yecKom KynbTypbl, OMNbITa
DeATenNbHOCTM 3KONOrM4YEeCKon HanpasJiIeHHOCTU, YMEeHUA PyKOBOACTBOBATLCA MU B



nosHaBaTesbHON, KOMMyHVIKaTVIBHOIz N coumnanbHom NPaKTuKe, roTOBHOCTU K y4aCTUO B
I'IpaKTVI‘-IeCKOVI DEeATENbHOCTU 3KONTOrMYECKOn HanpaBJiEHHOCTU;

8) LEeHHOCTM Hay4YHOro NO3HAHWUS:

CchOPMMPOBaAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLIENO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKu 1 06LLeCTBEHHON NPaKTUKN, OCHOBAHHOTO Ha Auarnore KynbTyp, CNoCo6CTBYIOLLErO
OCO3HaHMI0 CBOEro MecTa B MOMUKYINbTYPHOM MUPE;

COBEpLLEHCTBOBAHNE SI3bIKOBOW U YATATENbCKOW KyNbTYypbl Kak cpeacTBa B3anMoaencTBums
MeXay NioAbMW U MO3HAHWSA MUPa;

NoHVMaHue cneundukn Gronorum Kak Haykm, 0OCo3HaHuUsi eé ponu B hopMmnpoBaHmm
paLMoHarnbHOrO Hay4YHOro MbILLIEHUS, CO3AaHNM LEeNOCTHOro npeacTasneHuns oo
OKpYy>KatoLLleM MUpe Kak O e4MHCTBE NPUPOAbI, YernoBeka 1 06LLecTBa, B MO3HAHWK
NPUPOAHbLIX 3aKOHOMEPHOCTEN U peLLeHN NPobnemM CoXpaHeHUst NPUPOAHOro paBHOBECHUS;

y6exxaEHHOCTb B 3HAYMMOCTK BMOMOrMM Ans COBpeMEHHOM LUmnBMnusaummn: obecnedeHns
HOBOIO YPOBHS PasBUTUS MEANLMHBI, CO30aHME NEePCneKTUBHBLIX BUOTEXHONOIMIA,
CMNOCOBHbIX peLlaTb pecypcHble Npobnembl pasBnTUs YernoBevecTBa, Nomcka nyTen Boixoga
13 rnobanbHbIX 3Konornvyecknx npobnem n obecneveHnst nepexoda K ycTomunBomy
pasBUTUIO, pauMOHaNbHOMY MCMNOMb30BaHMIO NPUPOAHBLIX PECYPCOB U (hOPMUPOBAHUIO
HOBbIX CTAaH4APTOB XMWU3HMU;

3aMHTEPECOBAHHOCTL B MOMyYEHUN BUONOrMYeckuX 3HaHMM B LENsIX NOBbILLIEHUST 00LLen
KynbTypbl, €CTECTBEHHO-HAY4YHOW rPAMOTHOCTU, KaK COCTaBHOM YacTu OYHKLMOHANbHON
rpamMoTHOCTU oby4atoLmxcs, GopMnpyemMon npu nsyvyeHmum éuonorum;

NOHMMaHWe CYyLWHOCTU MeTOA0B NMNO3HaHUA, NCNOJIb3yEMbIX B €CTECTBEHHbIX HayKax,
CNoCcoBHOCTM UCMONb30BaTb nonyvyaemble 3HaHUA ONnd aHanns3a u 00BbACHEHUS ABNEHUN
OKpyXawuwiero mmpa n npomcxogdauinx B HEM N3MEHEHUN, yMeHune genartb obocHOBaHHbIE
3aKro4eHnd Ha OCHOBE Hay4HbIX CbaKTOB N NMEeLLNXCA AaHHbIX C Lenblo nosty4eHnda
OOCTOBEPHbIX BbIBOOOB,;

CNOCOBHOCTL CaMOCTOATENBHO NCMONb30BaTh ODUMONOrMYeckue 3HaHUS ans peweHna
np06neM B pealibHbIX XXU3HEHHbIX CUTYyaUUAX;

OCO3HaHne LUEeHHOCTU Haqu0|7| 0eATENNIbHOCTU, TOTOBHOCTb OCYLLECTBIIATb NPOEKTHYIO U
ncenenoBaTesibCKyo AeATelibHOCTb MHAMBMAYaribHO U B rpynne;

FOTOBHOCTb M CNOCOBHOCTL K HeNnpepbIBHOMY 06pa3oBaHuIo 1 camoobpa3oBaHuio, K
AKTMBHOMY MOSTyYEHMIO HOBbIX 3HAHWI NO BMONOrMM B COOTBETCTBUN C KU3HEHHBIMU
noTpebHOCTAMM.

METAMNPEOMETHbLIE PE3YJIbTATHI



MeTanpeameTHble pe3ynbTaTbl 0CBOEHUS y4ebHoro npeameTa «bronorusi» BkntoYatoT:
3HaYMMble AN POPMUPOBAHMA MUPOBO33PEHNS 0BYHAIOLLMXCA MEXANCLUNNINHAPHbIE
(MexnpeameTHble) obLLeHay4YHble NOHATUS, OTpaXatoLme LIeNTIOCTHOCTb Hay4YHOW KapTWHbI
Mupa 1 cneunduky MeToA0B NO3HaHNS, UCNOSb3YEMbIX B €CTECTBEHHbIX Haykax (BeLLecTBo,
3Heprusi, SsBNeHne, NPoLiecc, CMCTeMa, Hay4Hbli pakT, MPUHLMM, rTMnoTesa,
3aKOHOMEPHOCTb, 3aKOH, TEOPWS, UCCreaoBaHue, HabnoaeHne, U3MepeHue, IKCNEePUMEHT U
Apyrue); yHuBepcarnbHble y4ebHble AeicTBuA (No3HaBaTernbHble, KOMMYHUKATUBHbIE,
perynstuBHble), obecneymBatoLme opMUpoBaHne pyHKLMOHANbHOM rPaMoTHOCTM U
coumanbHou KoMNeTeHLMN oby4atoLLmnxcst; cnocobHOCTL 0ByYatoLLMXCA UCMOMb30BaTh
OCBOEHHbIEe MEXAUCLUNNNHAPHbIE, MMPOBO33PEHYECKME 3HAHUS U YHUBEpPCASbHbIE
y4YeOHble AeNCTBUSI B NO3HABATENbHOM 1 COLManbHOM NpakTuKe.

B pesynbTaTe nsyyeHusi Gnonorum Ha ypoBHe cpeaHero obLiero obpasoaHus y
obyyatowerocst 6yayT cchopMUpoBaHbl NO3HABATENbHbIE YHUBEPCATbHbIE YYEOHbIE
[AeNCTBMSA, KOMMYHUKATUBHbIE YHMBEpCcarbHble y4ebHble AeNCTBUSA, PerynsaTuBHbIE
yHUBepcarnbHble y4eOHble AeNCTBUSA, COBMECTHAsA AeATEeNbHOCTb.

MeTanpeameTHble pe3ynbTaTbl OCBOEHMS NporpaMMbl cpeaHero obLero obpasoBaHus
[AOIMKHbI OTpaXaThb:

OBnageHve yHnBepcanbHbiMU Yy4eOHbIMY NO3HABaTENbHLIMU OENCTBUSIMU:
1) 6a3oBble nornyeckne AencTBuUs:

CaMOCTOATENIbHO CbOpMyTII/IpOBaTb N aKTyanmnampoBaTb npoGnemy, paccMaTpunBaTb eé
BCECTOPOHHE;

NCMNoNb30BaTb NPV OCBOEHUN 3HAHWUIA NPUEMBI NTIOTMYECKOTO MbILUSIEHNS (aHanu3a, CuHTe3a,
cpaBHeHwUs!, krnaccudukaumm, 0606LweHUs), packpbiBaTb CMbICIT GUOMOrMYECKUX MOHATUN
(BbIOENSTH X XapakTepHble NPU3HaKkW, ycTaHaBNMBaTb CBA3M C APYIMMU NOHATUSIMUA);

onpenensTb Lenv OeaTenbHOCTU, 3a4aBas napaMeTpbl M KpUTEPUU UX OOCTKEHNS,
COOTHOCUTb pe3ynbTaTbl AeATENbHOCTM C NOCTABNEHHLIMU LIENSMU;

Mcnonb3oBaTb 6MONornyeckme NOHATUA AN 0ObACHEHUA (PaKTOB U ABMEHWUIA XXUBOW
npvpoasbl;

CTPOUTb NOrMYECKNe paccyxaeHnsi (MHOYKTUBHbIE, AeAYKTUBHbIE, MO aHanornn), BbISBNSATb
3aKOHOMEPHOCTU U NPOTUBOPEYUS: B paccMaTpUBaEMbIX SIBNEHUAX, OPMYMpoBaTh
BbIBOAbI U 3aKITHOYEHUS;

NPUMEHATb CXEMHO-MOA€ENbHbIEe CpeacTBa aAnd npeacrtaBiieHnA CyleCTBeHHbIX CBA3eN U
OTHOLLEHN B n3yvyaembixX Ouonornyecknx obbeKTax, a Takke FIpOTVIBOpe‘-IVIﬁ pa3Horo poaa,
BblABJ1I€HHbIX B Pa3JIN4YHbIX I/IH(*)OpMaLI,I/IOHHbIX NCTOYHUKAX;

paspabatbiBaTb NnaH pelleHns Npobnembl ¢ Y4ETOM aHanM3a UMEILLNXCS MaTepuarnbHbIX
N HeMaTepuarnbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B AESATENBHOCTL, OLLEHMBATb COOTBETCTBUE PE3YNbTATOB LENSIM,
OLEeHMBaTb PUCKM NOCNEACTBUA AEATENbHOCTY;



KOOPAMHMPOBATL U BbIMONHATL PaboTy B YCNOBUAX pearbHOro, BUPTYanbHOro u
KOMBWHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLSIEHME MPU PELUEHUM XU3HEHHbLIX Npobnem.
2) 6a3oBble nccnegoBaTenbCkMe AeNCTBUS:

BMNageTb HaBblkaMu y4ebHO-UccrnenoBaTeNnbCKoM U MPOEKTHOW AeATEeNbHOCTU, HaBblkaMu
paspeLueHns Npobnem, cnocoBHOCTbIO U FOTOBHOCTBLIO K CAMOCTOSITENIbHOMY MOUCKY
METOJOB pPeLLeHUsl NPaKTUYECKMX 3aay, NPUMEHEHMIO Pa3NUYHbIX METOAO0B NO3HaHUS;

Mcnosb3oBaThb pas3finyHblie BUObl AeATEeNIbHOCTU NO NOJTy4YEeHUK HOBOIro 3HaHua, ero
MHTEepnpeTauuu, npeo6pasoBaano N NPUMEHEHNIO B y‘-le6HbIX CuUTyaunax, B TOM Hucne npu
co3gaHnn y‘-le6HbIX N coumanbHbIX NPOEKTOB;

dopmMUpoBaTh Hay4YHbIN TUN MbILLMIEHUS, BfladeTb Hay4YHOW TEPMUHOSOIMEN, KNYeBbIMU
NOHATUSAMWU N MeToL4aMK;

CTaBUTb U (*)OpMyJ'II/IpOBaTb cobCTBEHHbIE 3aayn B o6pasoBaTean017| OeATeNIbHOCTUN U
XN3HEHHbIX CUTYyauUnAX;

BbISIBNATb NPUYNHHO-CIEACTBEHHbIE CBSA3U U aKTyanuanpoBaTb 3agady, BblABUraTb runoTesy
€€ peLleHunsi, HaxoauTb apryMeHTbl Ars JoKasaTenbCTBa CBOMX YTBEPXKAEHMN, 3a4aBaThb
napameTpbl U KpUTEPUM PELLEHNS;

aHanm3ampoBaTb NMoJjiy4eHHble B Xo4e pelleHna 3agayn pe3ynbtaThbl, KOUTUYECKN OLLEHNBATDL
MX 0OCTOBEPHOCTb, MPOrHo3npoBaTb NAMEHEHNE B HOBbIX YCITOBUAX;

[AaBaTb OLLEHKY HOBbIM CUTyaLUsIM, OLleHUBaTb NPUOBPETEHHbIV ONbIT;

OCYLLEeCTBMATb LieneHanpaBneHHbIN NOMCK NepeHoca cpeacTB U cnocoboB AeNCTBUSA B
npodeccrnoHarnbHyo cpeay;

yMeTb NEePEHOCUTb 3HaHUSA B NO3HABATENbHYIO M NPaKTU4ecKyto obnactu
XM3HEeAEeATENbHOCTMY;

YMeTb UHTErpnpoBaTb 3HAHUA U3 PA3HbIX NMPeaMETHbIX obnacren;

BblABUraTbh HOBble UAeu, Npeanaratb OpUriHanbHbIe NOAX0Abl U PELUEHUS, CTaBUTb
npobnemsbl 1 3agayn, fonyckawLme anbTepHaTUBHbIE PELLEHUS.

3) paboTa ¢ nHdopmaumen:

OPVEHTUPOBATLCS B PasfMYHbIX MCTOYHMKAX MHGOPMaLmm (TekcTe y4eBGHoro nocobus,
Hay4HO-MONYNSPHOW NUTepaType, GMONOrMYECcKNX CroBapsix U CnpaBoOYHMKaX,
KOMMbIOTEPHbIX 6a3ax AaHHbIX, B VIHTEpHeTE), aHanM3npoBaTb MHOPMALIMIO Pa3NMYHbIX
BMOOB 1 (hOpPM NpeacTaBneHusi, KPUTUYECKN OLeHMBaTbL €€ JOCTOBEPHOCTL U
HEeNpOTUBOPEYNBOCTb;

dhopMynmMpoBaTh 3anpockl M NPUMEHSITb pPa3nnyHble MeTOAbl NpU noucke u otbope
Guonormyeckoit MHpopmaLun, HeOGXOAMMOWN ANS BbINOMHEHUs y4ebHbIX 3agay;



ano6peTaTb onbIT NCNOJ1Ib30BAHUA VIH¢)OpMaLI,VIOHHO-KOMMyHVIKaTVIBHbIX TEXHOMOMNNA,
COBepLUEeHCTBOBATb KyJbTypy aKTUBHOIO NCNOJ1Ib30BAaHUA Pa3riniHbIX MOUCKOBbLIX CUCTEM;

CaMOCTOSITENbHO BblGMpaTh ONTMMarnbHy hopMy NpeacTaBneHus Gruonornyeckom
nHopmaumm (cxembl, rpadukn, auarpammbl, TabnuULbl, PUCYHKU 1 apyroe);

MCNonb30BaTb HAay4HbIN A3bIK B KAa4eCcTBe cpeacTBa npu pabote ¢ Guonornyeckon
NMHopMaLmen: NPUMEHATb XUMUYeckue, pmsnyeckme n matemaTMyeckmne 3Hakm u CUMBOSbI,
dopmynbl, abbpeBnaTypy, HOMEHKNAaTypy, UCNONb30BaTh U Npeobpa3oBbiBaTb 3HAKOBO-
CYMBOJIMYECKME CPEeACTBA HArNSAHOCTY;

BNageTb HaBblkaMX pacrno3HaBaHus U 3alnTbl MHdopMaLUumn, HPOPMaLMOHHOM
6e3onacHOCTU NMUYHOCTMU.

OBnageHue yHnBepcarnbHbIMU KOMMYHUKAaTUBHBIMU AENCTBUSIMMU:
1) obieHue:

OCYLLIeCTBIATb KOMMYHUKaLMM BO BCeX chepax XKM3HU, akTUBHO y4acTBOBaTbL B Avarnore
WM OUCKYCCUK MO CyLLLeCTBY 0bcyxaaemon TeMbl (YMEHUE 3aaaBaTh BOMPOCH,
BbICKa3blBaTb CYXOEHWNSI OTHOCUTESBHO BbINOSIHEHWS NpeanaraeMoi 3agaydu, yunTblBaTb
WHTEPECHI U COrNMacoBaHHOCTb NO3ULIMIA APYrMX YYacTHUKOB Ananora Unmn AMCcKyCcum);

pacno3HaBaTb HeBep6aanble cpeacTtea 006LLIEeHUS1, NOHMMATb 3HAYEeHNEe coLmanbHbIX
3HaKoB, NpeanocCbiyIOK BO3HNKHOBEHUA KOHqJJ'IVIKTHbIX CMTyaLlMVI, YMEeTb cMAr4yaTb
KOHd)J'IVIKTbI 1N BECTU NeperoBopbl;

BNageTb pasnunyHbiMmn cnocobamm obLieHns n B3anmoaencTems, NoOHMMaTb HAMepeHUs
APYrvX nogen, nposiBNSATb YBAXKUTENbHOE OTHOLLEHME K CODEeCeqHNKY U B KOPPEKTHOW
dopme hopMynmMpoBaTb CBOU BO3PaXKEHUS;

pa3BEPHYTO M NOTUYHO M3naraTb CBOK TOYKY 3pEHUS C UCMONb30BaHNEM A3bIKOBbIX
cpeacTs.

2) coBMeCTHas! AeATEeNbHOCTb:

NOHMMAaTb N UCNOMb30BaTb NPenMyLecTBa KOMaHAHON N HAMBUAYanbHOW paboTbl Npu
peLueHun Guonormnyeckon npobnemsl, 060CHOBbIBaTb HEOOXOAMMOCTbL NPUMEHEHUS
rpynnoBbIX oOpM B3aMMOLENCTBUS NpU peLleHnn ydebHon 3agayu;

BblGMpaTb TEMaTUKY N METOAbl COBMECTHbIX EWCTBUIN C YY4ETOM OBLLMX MHTEPECOB U
BO3MOXXHOCTEW KaX4oro YneHa KomnnekTuea;

NPUHUMATb LIeNM COBMECTHOW AEeATENbHOCTU, OPraHn3oBbIBaTh U KOOPANHMPOBATb
OENCTBUS MO €€ AOCTMKEHNIO: COCTaBMATb NiaH AeNCTBUA, pacnpeaensaTb ponuv ¢ y4ETOM
MHEHWI y4acTHUKOB, 06CykaaTb pedynbTaTbl COBMECTHON paboThi;

OLEeHMBAaTb Ka4yeCTBO CBOEro BKNaaa M Kaxaoro yyacTHUKa KOMaHabl B 06LWMI pe3ynbTart no
pa3paboTaHHbIM KpUTEPUAM,;



npeanaratb HOBbl€ MPOEKTbI, oueHnBaTb naen ¢ no3numn HOBU3HbI, OPUTNHAJTBHOCTMN,
HpaKTI/I‘-IeCKOﬁ 3HA4YNMOCTH,

OCYLLECTBIATb NO3NTUBHOE CTpaTern4eckoe noseaeHne B pasiinvyHbiX CUTyauunax,
npoABNATbL TBOPYECTBO U Boo6pa>KeH|/|e, ObITb MHUUMNATUBHbLIM.

OBnageHve yHuBepcarnbHbIMU PErynaTUBHbLIMU OENCTBUSIMU:
1) camoopraHusauus:

ncrnonb3oBaTb OMonorn4yeckne 3HaHus 014 BbiABJI1€HUA np06neM N nXx peweHunsa B
XN3HEHHbIX U y'~le6HbIX CUTyaumnax;

BbIGMpaTb Ha OCHOBE BMOMOrMYECKUX 3HAHUI LieNeBbIE€ Y CMbICIIOBbIE YCTAaHOBKN B CBOUX
AEeNCTBUAX U NOCTYNKax No OTHOLLEHMIO K XXMBOW NpMpoae, CBOEMY 340POBbIO U 300POBbIO
OKpYXXaroLLmX;

CaMOCTOATENIbHO OCYLLEeCTBNATb NO3HABATEJIbHYIO AeATEJIbHOCTb, BbIABATb I'Ip06ﬂeMbI,
CTaBUTb U (*)OpMyJ'II/IpOBaTb cobCTBEHHbIE 3aayn B O6p83088TeJ'IbHOl7I OeATeNIbHOCTUN U
XN3HEHHbIX CUTYyauUnAX;

CaMOCTOSTENIbHO COCTaBMATb MilaH peLleHust Npobrembl ¢ yHETOM UMEIOLLMXCS PECYPCOB,
CcoB6CTBEHHbBIX BO3MOXHOCTEN U NPEANOYTEHWI;

[aBaTtb OLEHKY HOBbIM CUTyaLUsM;

pacwmpaTb paMku y4ebHOro npeameTa Ha OCHOBE fIMYHbBIX NPeLnoYTEHUN;

Aenatb OCO3HaHHbIN BbIGOP, aprymMeHTMpoBaTh ero, OpaTb OTBETCTBEHHOCTb 3a PELLEHUE;
oLeHuBaTb NPUOBPETEHHBIN ONbIT;

cnocobecTBoBaTh POPMUPOBAHMIO U MPOSIBIIEHUIO LUMPOKOW 3pYANLIMKN B pasHblX obnacTtsax
3HaHWUI, NOCTOSIHHO NOBbIWATb CBOW 06pa3oBaTesbHLIN U KyNbTYPHLIN YPOBEHD.

2) CaMOKOHTPOIb:

AaBaTb OLUEHKY HOBbIM CUTYyaUUAM, BHOCUTb KOPPEKTUBLI B AEATENIbHOCTb, OLEHUBATb
COOTBETCTBME PE3YNbTAaTOB LENAM;

BrageTb HaBblKaMK NO3HaBaTESbHOMN peq)neKcmm KaK OCO3HaHWA coBepLuaeMblX OEeNCTBUA U
MbICITUTENTbHbIX NPOLUEeCCoB, UX pe3yfibTaToOB U OCHOBaHWI1, UCNOSb30BaTb l'IpVIéMbI
ped)nekcmm Ona oueHKn cutyauumu, Bbl60pa BEPHOro pelweHuns;

YyMeTb OLEeHMBaTb PUCKN N CBOEBPEMEHHO NPUHUMATL PELLEHWUS MO UX CHUXKEHWUIO;
NPYHMMaTb MOTMBbLI U apryMeHTbl ApYrnx Npy aHanuae pesynbTaToB AeATeNbHOCTH,
3) npuHATHe cebs n gpyrux:

npuHUMaTb cebsi, NOHUMasi CBOM HEAOCTaTKM U JOCTOMHCTBA;



NPUHNUMATb MOTUBbI U apryMeHTbl 4PYrnX rnpu aHannide pedynbTaToB AeATEeJIbHOCTH;
Nnpn3HaBaTb cBOé npaeo 1 npaso Opyrnx Ha ownoku;
pa3BunBaTb CNoCOBHOCTbL NOHNUMATb MUpP C No3nunmn gpyroro 4enoseka.

NMPEAOMETHBIE PE3YJIbTATHI

MpeameTHble pesynbTaTbl OCBOEHUSA coaepxaHus yuebHoro npeagmeTa «buonorua» Ha
yrny6néHHoM ypoBHE OPMEHTMPOBAaHbI Ha obecneveHne NpodubHOro oby4eHus
obyuatomxcsa 6uonorum. OHM BKAOYAKOT: cneunduryeckme anga 6G1MonorMm HayyYHble 3HaHus,
YMEHMS 1 cnocobbl AENCTBUIN NO OCBOEHUIO, MHTEppeTaunn n npeobpasoBaHmo 3HaHWMN,
BUAbl 4EATENBHOCTU MO MOMYYEHWNIO HOBbIX 3HAHUIN N NX MPUMEHEHUIO B PA3NTNYHbIX
y4ebHbIX, a Takke B pearnbHbIX XXU3HEHHbIX cuTyauusix. lNpegmeTHble pesynbTaThbl
npeAcTaBreHbl MO rogam n3y4eHus.

MpeomeTHble pe3ynbTaTbl OCBOEHMS y4ebHoro npeameTa «bronorua» B 10 knacce JOMKHbI
oTpaxartb:

chOpMMPOBAHHOCTb 3HAHWUI O MECTE M Poniv BUONOrMN B CUCTEME €CTECTBEHHLIX HayK, B
hopMMpPOBaHNM ECTECTBEHHO-HAYYHOWN KApTWHbI MMpa, B MO3HAHWUN 3aKOHOB MPUPOAbI U
peLLeHnn Nnpobnem paLmoHanbHOro NPMpPOAONONb30BaHMs, O BKIage POCCUIACKUX U
3apybexHbIX YYEHBIX B pa3BuTMe drnonoruu;

BNafieHne cuctemMon B1Monornyecknx 3HaHun, KoTopas BKIo4aeT: OCHOBOMNoNarawLme
Buornornyeckne TepMmHbLI U MOHATUS (KU3Hb, KNeTka, opraHuam, metabonunam, romeocras,
camoperynsumsa, caMoBOCNpou3BeAEeHNEe, HacneACTBEHHOCTb, U3MEHYMBOCTb, POCT U
pa3BuTune), buonoruveckne Teopuu (knetovHasa teopus T. LeaHHa, M. Wnenaena, P.
BupxoBa, xpomocoMHasi Teopus HacnegctTeeHHocTn T. Moprana), yuyenus (H. . BaBunosa
— 0 UeHTpax MHoroobpasunst 1 NPOUCXOXOEHUS KyNbTYPHbIX PACTEHWUI), 3aKOHbI
(eamHoOBpa3nst NOTOMKOB NEPBOro MOKOMNEHWS, pacLlenfeHns, YUCTOTbI raMer,
He3aBMCUMOro HacnegoBaHua . MeHaens, roMonorn4yeckux pagoB B HacneacTBeHHOM
nameHuymsoctn H. V. Basunosa), npyHUMNbI (KOMMNEMEHTAPHOCTHN);

BnageHne OCHOBHbIMM METO4aMM Hay4YHOro NO3HaHUSA, NCMOSb3yeMbIX B G1onornyeckmnx
NCCNegoBaHUsAX XNBbIX OObEKTOB (ONucaHue, usmepenne, HabnogeHme, aKCNePUMEHT);

YMEHWEe BblOENATb CYLLECTBEHHbIE NPU3HAKN: BUPYCOB, KINETOK NPOKAapMOT U 3yKapuoT,
OOHOKMNETOYHbIX U MHOTFOKIETOYHbIX OPraHN3MOB, B TOM Yncrie DakTepun, rpubos, pacTeHuH,
XKMBOTHbIX M YenoBeka, CTPOEHUS OPraHoOB U CUCTEM OPraHOB PaCTEHWUN, XKUBOTHBbIX,
yenoBeka, NMPOLIECCOB XN3HEeAEATENbHOCTH, MPOTEKAIOLLNX B OPraHn3mMax pacTeHun,
XMBOTHbLIX 1 YernoBeka, buonormyeckux npoweccos: obmeHa BewlecTs (MeTabonmam),
npeBpaLLeHns 3HePrnmn, OpoXxeHns, aBTOTPOGHOro U reTepoTPOdHOro TUMOB NUTaHUS,
dOTOCMHTE3a U XEMOCMHTE3a, MTO3a, Mello3a, raMmeToreHesa, aMopuoreHesa,
NoCTaMOpPMOHANbHOIO Pas3BUTUS, PAa3MHOXEHUS, MHOUBUAYANbHOIO Pa3BUTUSA OpraHnama
(oHTOreHesa), B3anmMogencTBmsi reHOB, reTepo3unca, UCKyCCTBEHHOro oTbopa;



yMeHWe yCcTaHaBnMMBaTb B3aMMOCBSA3M MEXAY OpraHoMaaMu KneTkn 1 ux pyHKLMSMK,
CTPOEHMEM KIETOK pasHblX TKaHeN 1 UX PYHKLUMSIMU, MeXay opraHamun 1 cucteMamm
OpraHoB Y pacTeHWI, XMBOTHBIX U YerioBeka 1 UX PYHKLMSMU, MEXAY CUCTEMaMU OPraHoOB U
NX PYHKUMSIMU, Mexxay dTanaMmym obMeHa BELLEeCTB, 3Tanamm KNeToYHOoro umkna u
YXM3HEHHbIX LMKIOB OPraHM3mMoB, aTanamMm aMmo6prMoHanbHOro pasBuThsl, reHOTUMNOM U
deHoTunom, heHoTUNOM 1 chakTopamm cpeabl 0bUTaHus;

YMEHUE BbIABIIATb OTIIMHUTENTIbHbIE MPU3HAKN XUBbIX CUCTEM, B TOM YUCTIE paCTeHMVI,
XNBOTHbIX N YeJTOBEKA,

yMeHWe UCMosb30BaTb COOTBETCTBYHIOLLME apryMeHThI, BUOMNOrMyeckyro TepMUHOSOTUIO U
CMMBOINUKY ANsi OoKa3aTenbCTBa POACTBA OPraHN3MOB PasHbIX CUCTEMATUYECKMX FPYN;

yMEeHUE peLllaTtb ouonornyeckme 3aayn, BblABNATb NMPUYNHHO-CIIEACTBEHHbIE CBA3UN MeXOY
nccneagyembiMmn ouonornyeckummn npoueccamun n asneHnaAMun, nenatb BbiIBOOblI N NPOrHO3bl
Ha OCHOBAHUU NOJTYYEHHbIX Pe3yribTaToB,

yMeHMe BbINOMHATL NabopaTopHble 1 NpakTnyeckne paboTobl, cobniogaTte npasvna npu
paboTte ¢ y4ebHbIM 1 nabopaTopHbIM 060pPYyaOBAHNEM;

yMeHWe BblABUraTb rMNoTe3bl, NPOBEPSITb NX IKCNEPUMEHTANbHBIMU CPEACTBaMMU,
dhopMynupys Lenb uccrefoBaHnsi, aHanM3npoBaTh NOyYEeHHbIEe pe3ynbTaThl U Aenartb
BbIBOAbI;

yMEHMe y4yacTBoBaTb B y4ebOHO-uccnegoBaTensckon paboTte no 61Monorum, aKoNornm n
MeauUMHe, NPOBOAUMON Ha 6ase LUKOMbHbLIX Hay4YHbIX OOLLECTB, 1 NyGrMYHO NpeacTaBnaTb
nosny4YeHHble pesynbTaTbl HA YY4EHUYECKNX KOH(DEPEHLMSX;

YMeHMne oueHnBaTb 3TUHECKMNE acCneKkTbl COBPEMEHHbIX nccrnegoBaHuin B obnacTtn Guonormum
n meanunHbl (KJ'IOHVIpOBaHI/Ie, MCKYCCTBEHHOE onyiogoTBopeHne, HanpasneHHoe naMmeHeHmne
reHomMa 1 co3gaHume TpaHCreHHbIX OpFaHI/I3MOB);

YMEHUe OCYLLECTBNATb OCO3HAHHbIM BbIGOp OyayLen npodeccnoHanbHom AeaTensHOCTU B
obnacTtu 6uonornn, MeanunHbl, BUOTEXHOMNOrMK, BETEPUHAPUKX, CENbCKOro X0351MCTBa,
NULLLEBOW MPOMbILLNIEHHOCTH, YrNyOnsTb NO3HABaTENbHbLIN UHTEPEC, HAanpaBIeHHbIN Ha
OCO3HaHHbIN BbIOOP COOTBETCTBYHOLWEN Npodieccnn N NpoaoIKeHne BMonorn4yeckoro
o6pa3oBaHuA B opraHM3aumnsax cpegHero npodeccMoHanbHOro 1 BbicLLero o6pa3oBaHus.

MNpeameTHbIe pe3ynbTaTbl OCBOEHMS y4ebHoro npegmMeTa «buonorua» B 11 knacce AOMXKHbI
oTpaxartb:

CchOpPMMPOBAHHOCTb 3HAHWUI O MECTE M PoNiM BUONOrMN B CUCTEME ECTECTBEHHbLIX HayK, B
POPMUPOBAHUN COBPEMEHHOWN ECTECTBEHHO-HAYYHOW KapTUHbI MUpa, B NO3HAaHMN 3aKOHOB
NPUPOALI N PELLEHNN IKOMOrMYECKMX NpobnemM YenoBeyecTBa, a Takke B peLleHnn
BOMPOCOB paLMOHanbHOro NpMpPoAononb30BaHNs, U B GOPMUPOBAHMM LLEHHOCTHOIO
OTHOLLEHNS K NpupoAe, OOLLECTBY, YENOBEKY, O BKNAaZAe POCCUMCKMX U 3apyOeXHbIX YYEHbIX-
©vonoros B pa3sutne Gruonoruu;

yYMeHune BnageTb CUCTEMON BMONOrMYECKNX 3HAHWUN, KOTOpasa BKro4YaeT onpeneneHna n
NOHMMaHUe CYLLHOCTU OCHOBOMNoONarawmnx OGuronornyeckux TEPMUHOB U NOHATUI (BI/I,EI,,



akocucTema, buocdepa), Guonornveckne Teopum (3BonOLMOHHaA Teopusa Y. [apsuHa,
CUHTeTn4Yeckasa Teopus asonoummn), ydeHus (A. H. CeepuoBa — 0 NyTSX U HanpaBreHUsax
aponouun, B.N. BepHagckoro — o 6uocdepe), 3aKkoHbl (rEHETUYECKOrO paBHoBecUs [x.
Xapau u B. BanHbepra, 3apoabiwesoro cxoactea K. M. bapa), npasuna (MuHumyma 0.
JInbnxa, skonornyeckon nupammapl 3Heprun), rmnotesbl (rmnotesa «mmpa PHK» VY.
M'vnbepTta);

yMEHVe BrnaeTb OCHOBHbIMW METOAAMMN HAYYHOTO MO3HaHWS, UCTOSNb3YEMbIMU B
BMONOrMYEcKMX NCCNEfOBaHUSX XINBbIX OOBLEKTOB 1 9KOCMCTEM (ONUCaHue, U3MepeHue,
HabnoaeHne, aKCnepuMeHT), cnocobamMu BbISIBNEHNUS U OLLEHKU aHTPOMOrEHHbIX M3MEHEHMUIA
B Npupoae;

yMeHue BblOenNATb CYLEeCTBEHHbIE NPU3HAKN: BUAOB, OB1OreoLeHO30B, SKOCUCTEM U
BGuocgepbl, CTabUNN3MpYIOLLLETrO, ABWXKYLLENO M pa3pbiBaloLLEr0 ECTECTBEHHOrO 0TOOpPA,
annonaTtpu4yeckoro 1 CMMNaTpPUYECKoro BMA006pa3oBaHUs, BNUAHUS OBUXKYLLMX CUI
3BOMOUMM HA reHOPOHZA NoNynsALMKn, NPUCNOCcCo6GNEHHOCTM OPraHM3MOB K cpeae 0buTaHus,
YyepeaoBaHNsA HanpaBneHWin 3BONIOLIMK, KPYrOBOPOTA BELLECTB U NOTOKA 3HEprun B
aKocucTemax;

YMeHWe yCcTaHaBnuBaTb B3aMMOCBSA3M MEXAY NpoLeccaMm 3BONIOLMN, ABVXKYLLMMU CUNaMm
aHTponoreHesa, KOMNOHEHTaMM PasnMYHbIX 9KOCUCTEM U MPUCNIOCOBNEHNSAMMU K HUM
OpraHn3MoB;

YMeHWNe BblIABNATb OTINYUTENIbHbIE NPU3HAKN XUBbIX CUCTEM, I'IpVICI'IOCO6J'leHHOCTb BMOOB K
cpene 00uTaHus, abMOTMYECKUX U BNOTUYECKMX KOMIMOHEHTOB SKOCUCTEM, B3aMMOCBA3EN
opraHn3moB B coobuecTBax, AHTPOMOreHHbIX M3MEHEHUI B 9KOCUCTEMAX CBOEN MECTHOCTMU;

YMeHne ncnonb3oBatb COOTBETCTBYIOLLNE apryMeHThl, 6I/IOJ'IOFVI'~IeCKyI-0 TEPMUHOIIOTNIO N
CUMBOIJIUKY O514 AOKa3aTesibCTBa poacTBa OpraHM3mMoB pPa3HblIX CUCTEMATUYECKUX TPy,
B3anMMOCBA3N OPraHM3MoB 1 cpeabl obuTaHusa, eANHCTBA YeNoBeYeCKMX pac,
HeobXxoanmMocCTH COXpaHeHunda MHOFOO6pa3VI$I BMOOB N SKOCUCTEM KaK yCrioBusa
cocyLiecTBoBaHUA Npmnpoabl 1 4enoBe4yecTBa;

yMeHUne pellatb Ouonornyeckne 3agayu, BhISIBNATb NPUYNHHO-CNeaACTBEHHbIE CBA3N MeXaY
ncenegyembiMmn ouonornyeckummn npoueccamn n aBneHnamMun, nenatb BbiIBOAObl N MPOrHO3bl
Ha OCHOBAHUW NONYYEHHbIX Pe3yrbTaToB,

YMeHME BbINOSHATL NTabopaTopHble 1 NpakTuyeckne paboTsl, cobnogate Nnpasuna npu
paboTte ¢ y4ebHbIM 1 nabopaTopHbIM 060PYJOBAHNEM;

yMeHWe BblABUraTb rMNoTe3bl, NPOBEPSTb NX IKCNEPUMEHTANbHBIMU CPEACTBaMM,
hopmMynumpys Lenb UccrnefoBaHnsi, aHann3anpoBaTh NOMNyYeHHbIe pedynbTaThl U AenaTb
BbIBOAbI;

yMEHMe y4yacTBOBaTb B y4eOHO-UccnegoBaTensckon paboTte no 61Monorum, aKoNornm n
MeauuuHe, NpoBOANMON Ha 6ase LWKOMNbHbIX HayYHbIX 00LEeCTB, U NyGNMYHO NpeacTaBnATb
nosny4eHHble pesynbTaTbl HA YY4EHUYECKNX KOH(DEPEHLMSX;



yMeHune oueHnBaTb rmnoTe3bl U TEOPUN O NPOUCXOKAEHNN XKN3HWN, HerloBeKa U

YyernoBeYvecKMx pac, 0 NpUYMHax, NocrneacTeusax n cnocobax NpeaoTBpaLLeHns rnobanbHbIX
n3MeHeHuIn B buocdepe;

YMEHME OCYLLIECTBNATb OCO3HaHHbIN BbIOOp ByayLien npodeccnoHanbHOM AeATENbHOCTY B
obnacTtu 6uonoruum, akonornun, NPUPOAONOSbL30BaHWSA, MEAULUHBI, BUOTEXHOMOIMMN,
NCUXONOrnn, BETEPUHAPUK, CEIbCKOro X039NCTBA, NULLEBON NPOMBbILLNEHHOCTU, Yrnybnatb
no3HaBaTenbHbIA MHTEPEC, HanpaBfeHHbIN Ha OCO3HAHHLIN BbIGOP COOTBETCTBYHOLLEN
npodeccun 1 npogormkeHne uonornyeckoro obpasoBaHns B opraHn3aunsax cpegHero
npodeccmnoHanbLHOro 1 Beicllero obpasoBaHus.



TEMATUYECKOE MJTIAHMPOBAHWNE

10 KNACC
HanmeHoBaHwue KonunyecTtBo 4acos
Ne OneKTpoHHble (uncpoBsbie)
pas3fenos u Tem
n/n obpasoBaTesnbHble pecypchl
nporpammbl Bcero KoHTponbHble paboTel | MpakTnyeckne paboThbl
1 Brvonorusa kak Hayka 1
5 YKnBble cuctembl 1 Nx 5
n3yveHue
3 buonorusa KneTku 2 0.5
Xnmunyeckas
4 10 1
OopraHvM3aums KneTku
CTtpoeHune n yHKkunn
5 8 2
KNeTKu
O0OmeH BellecTB U
6 npespaLleHne aHeprum B | 9 1
KneTke
HacnencrtBeHHas
7 WHopmMaLmsa n 9 0.5
peanusaums eé B KneTke




8 JKM3HEHHbIN UMK KNeTkn | 6 1

9 CtpoeHune n doyHKumnn 17 15
OpraHnM3mMoB

10 Pa3amHoxeHune u 3 15
pas3BuUTNE OPraHN3MoB
'eHeTVKa — HayKa O

11 HacnegCcTBEHHOCTU U 5 05
U3MEHYMBOCTU
opraHn3MoB

12 3aKoHOMepPHOCTH 10 1
HacneaCcTBEHHOCTHU

13 3aKOHOMepHOCTH 5 1
M3MEHYMBOCTU

14 eHeTuKa YyenoBeka 3 0.5

15 Cenekuusi opraHn3moB 4 1
BuotexHonorua u

16 4
cuHTEeTUYyeckas buonorus

17 PesepsHoe Bpems 1

OBLLUEE KOJIMYECTBO 102 13

YACOB MO NPOIrPAMME




11 KIACC

Ne
n/n

HanmveHoBaHue
pas3gernos U TEM
nporpamMmmbil

KonnyecTtBo yacos

Bcero

KoHTpornbHble paboThl

MpakTnyeckue paboThbl

OneKTPoHHble (LMdpoBbIE)
obpasoBaTesnbHble pecypchl

3apoxgeHue n passutne
9BOMIOLNOHHbIX
npeacTaBneHuin B
ounonorumn

Mwukpoasoniouns n eé
pe3ynbTaThbl

14

MakpoaBontouns n eé
pe3ynbTaThbl

MpouncxoxaeHne n
pa3BUTUE XN3HM Ha
3emne

15

1.5

MpoucxoxgeHue
yenoBeka —
aHTponoreHes

10

JKornorma — Hayka o
B3aMMOOTHOLLEHUAX
OpraHM3MoB n
HagopraHM3MEeHHbIX
CUCTEM C OKpyXatoLlen

0.5




cpenom

OpraHuamebl 1 cpefa

7 9 1.5
obutaHus

8 Skonorus vau:Los " 9 05
nonynsiunm

9 3konormnsa coobLLecTB. 12 0.5
SOKonorn4yeckne CUCTEMBbI

10 Buocdepa — rnobanbHas 5
aKocucTema

11 Yernosek 1 okpyxatoLas 6
cpena

12 PesepBHoe Bpems 8

OBLLEE KOJIMYECTBO 102 75

YACOB MO NPOrPAMME







NOYPOYHOE MIIAHMPOBAHWE

10 KINACC

n/n

Tema ypoka

KonuyecTtBo yacoB

KoHTpornbHble

Bcero
paboTbl

MpakTnyeckune
paboTbl

Jata
n3y4yeHus

OnNeKTPOHHbIE LUnpoBLIE
obpasoBaTernbHble
pecypchl

buonoruna kak komnnekcHas
HayKa U KakK 4acCcTb
coBpeMeHHOoro obLiecTea

YKuBble cucTembl U UX
cBolicTBa

ypOBHeBaFI opraHnsauud
XUMBbIX CUCTEM

NcTopusi oTkpbITUSA 1
n3ydeHus knetku. KnetouHas
Teopus

MeToabl MonekynapHom n
KneTo4Hou Guonoruun.
MpakTndeckas paboTta
«M3yyeHne metoaos
KneTo4Hou Gmonoruu
(xpomatorpadus,
anekTpodopes,

0.5




anddepeHumnansHoe
ueHTpudyruposaHue, MLP)»

XMMUYECKUI COCTaB KNEeTKU

MwuHepanbHble BellecTsa
KNneTku, Ux Gronormyeckas
porsib

OpraHunyeckue BellecTBa
KneTkun — Oenku.
JTabopaTtopHas paboTta
«OBHapyxeHne 6enkos ¢
MOMOLLbIO Ka4eCTBEHHbIX
peakummn»

0.5

CeomncTtBa, knaccudukaums un
dyHKUMM BenkoB

10

OpraHunyeckue BellecTBa
KNeTkn — yrneeoapl

11

OpraHunyeckue BellecTsa
KNeTkn — nunuapl

12

HykneuHosble kncnotol. AHK
n PHK. NNabopaTtopHas paboTa
«NccnepoBaHue
HYKNEeMHOBbIX KUCHOT,
BblAEMNEHHbIX U3 KINEeTOK
pasnnYHbIX OPraHN3mMoB»

0.5




13

CtpoeHnne n pyHkumnn ATO.
Opyrue
HyKkneoaunaTpudocdathl
(HT®)

14

CekBeHupoBaHue [HK.
MeToabl reHOMUKW,
TPAHCKPMUMTOMMUKM,
NPOTEOMMUKMN

15

MeToAbl CTPYKTYpHOM
6uonorun

16

Tunbl KNETOK.
lMpokapuoTnyeckasa kneTka

17

CTpoeHne aykapmoTnyecKon
kneTku. MNpakTnyeckasi paborta
«WM3yyeHre cBoncTs
KNeTo4yHon MemMOpaHbI»

0.5

18

[MoBepXHOCTHbIN annapat
KNeTKn

19

OnHomembpaHHble
opraHouabl KIeTKu.
MpakTnyeckasn paboTa
«M3yyeHune gmxeHna
UMTONNa3Mbl B PacTUTENbHbIX
KneTkax»

0.5




20

MonyaBTOHOMHbIE OpraHongbl
KNEeTKN: MUTOXOHAPWM,
nnactuabl. JlTabopatopHas
paboTa «MccnegoeaHne
nnasmonusa un gennasmonmsa
B pacTUTENbHbIX KNeTKaxy

0.5

21

HeMeM6paHHble opraHounabl
KNeTKn

22

CTpoeHune n yHKuMM sapa

23

CpaBHuTENbHAS
XapaKTepucTmka KrneTok
aykapuoT. JlabopaTopHas
pabota «M3yyeHne ctpoeHus
KNEeTOK pasnmyHbIX
OpPraHn3moB»

0.5

24

AccmmMmunauma m
ANCCUMUNALNA — ABe
CTOpOHbI MeTabonumama. Tunbl
obmeHa BeLLecTB.
JlabopaTtopHas paboTa
«M3yyeHune kaTanmuTmyeckom
aKTUBHOCTU hepMeHTOB (Ha
npuMmepe amunasbl Unu
KaTanasbl)»

25

depmMeHTaTUBHLIN XapakTep
peakumi KNeTo4yHoro

0.5




meTabonmama. JllabopaTtopHas
pabota «M3yyeHune
dhepMeHTaTUBHOrO
pacLienneHuns nepokcuaa
BOOOPOAA B PaCTUTENbHBIX U
XXMBOTHBbIX KNeTKax»

26

Bbenku-aktnBaTopbl 1 6enku-
NHIMBUTOPBI

27

ABTOTPOHbLIN TN 0BMeHa
BeLlecTB

28

doToCUHTES

29

XemocuHTe3s. JlabopaTtopHas
paboTa «CpaBHeHune
npoueccoB ooTOCMHTE3A U
XEMOCUHTE3a»

0.5

30

AHa3po0bHLIE OpPraHN3MbI.
Buabl 6poxeHus.
JTabopaTtopHas paboTta
«CpaBHeHu1e npoueccoB
OpOXXEeHMS U ObIXaHUSI»

31

A3po6HbIe opraHMambl. ATanbl
3HepreTn4eckoro obmeHa

32

OHeprua membpaHHOro
rpagueHTa NnpoToHoB. CUHTE3




AT®: pabota NnpOTOHHON
AT®-cnHTasbl

33

Peakunn MaTpU4HOIro CUMHTE3a

34

TpaHcKkpunuua — mMaTpUYHbIN
cuHtes PHK

35

TpaHcnauma n eé atansbl

36

KoanpoBaHne aMMHOKMCIIOT.
Ponb pubocom B GBrocuHTese
Genka

37

OpraHusaums reHoma y
MPOKapUOT 1 3yKapuoT

38

MonekynsipHble MexaHU3Mbl
9KCMPECCUN FEeHOB Y 3yKapuoT

39

Bupycbl — BHeKNeTouYHble
POpPMbI XKM3HU N obnuraTHble
napasuThbl. [pakTnyeckas
paboTa «Co3gaHne mogenmu
BMpyca»

0.5

40

BupycHble 3abonesaHns
yenoseka, XMBOTHbIX,
pacTeHun




HaHoTexHonorun B 6Guonormm

41
N MeanuUnHe
42 YKN3HEHHbIN LUK KNEeTKN
43 MaTtpuyHbin cuHTes OHK
Xpomocomel. JlTabopaTtopHas
aboTta «M3yyeHne xpomocom
Ha roToBbIX
MUKponpenaparTax»
45 [lenenuve KkneTkm — MnTo3
Tunbl kneTok. KapnokmHes n
UnTOKMHE3. JTabopaTtopHas
46 paboTa «HabntoaeHne 0.5
MMWTO3a B KNneTKax KOH4MKa '
KOpeLulKa Nnyka (Ha rotoBbIX
MUKponpenapaTax)»
47 Perynauns Xms3HeHHoro uukna
KNeTok
48 OpraHuam Kak eguHoe uernoe
TKaHW pacTeHun.
49 | labopaTtopHas paboTta 0.5

«M3yyeHune TkaHen pacTeHnn»




TKaHW XXNBOTHBLIX U YernoBeka.

JTabopaTtopHas paboTta

50 . 0.5
«WM3yyeHne TkaHemn
XMBOTHbIX»

OpraHbl. Cuctembl OpraHoB.

51 JTabopaTtopHas paboTta 05
«M3y4yeHne opraHoB '
LiIBETKOBOIO pacTeHus»

52 | Onopa Tena opraHM3moB

53 | BuxeHne opraHnamon

54 MuTaHne opraHnamoB
lMuTaHne NO3BOHOYHbIX

55 | KVBOTHBIX.

MuweBapuTenbHas cuctema
yenoseka

56 | ObixaHne opraHnsmoB

57 AbixaHne NO3BOHOYHbIX
XMBOTHbIX 1 YenoBeka

58 TpaHcnopT BewecTB y
OopraHn3mosB

59 KpoBeHocHasi cuctema

NO3BOHOYHbIX XXUBOTHbLIX U




yenoBeka

60 BbigeneHuve y opraHnsmos

61 3awmTa y opraHmsmoB

62 MMmyHHas cuctema yernoseka

63 PasgpaxvumocTtb u perynaums
y OpraHu3moB
N'ymopanbHas perynaums u

64 3HOOKPUHHAA cuctema
XMBOTHbIX 1 YenoBeka

65 DopMbl pa3sMHOXKEHUS
OopraHu3moB

66 Monosoe pa3mMHOXeHne

67 | Meios
MameToreHes. ObpasoBaHue u
pa3BUTME MOSOBbIX KNETOK.

68 JTabopaTtopHas paboTta 0.5
«N3yyeHne cTpoeHus ’
MOMOBbIX KNETOK Ha rOTOBbIX
MUKponpenapaTtax»

69 WHameuayanbHoe passutue

OpraHn3mMoB — OHTOreHe3




70

3aknagka opraHoB 1 TKaHen
13 3apoablLLEeBbIX NINCTKOB

71

PocT n pa3sutme XMBOTHbIX.
JlTabopaTopHas pabota
«BbisBneHve npusHakos
CXOACTBa 3apobllen
MO3BOHOYHbIX XMBOTHbBIX»

0.5

72

Pa3mHoXxeHne n passutme
pacTeHun. JllabopaTopHas
paboTa «CTpoeHne opraHoB
Pa3MHOXEHUS BbICLUNX
pacTeHUn»

0.5

73

MCTOpI/Iﬂ CTaHOBJ1IEHNA U
pa3BnUTUA reHeTUKN KakK HayKn

74

OCHOBHbI€ NOHATUA U
CUMBOIbl TEHETUKN.
JTabopaTtopHas paboTta
«[posodhuna kak o6bekT
reHeTU4eCcKMxX nccnegoBaHuny

0.5

75

3aKoHOMepPHOCTU
HacnegoBaHMs NPU3HAKOB.
MoHornbpuaHoe
cKpelumnBaHue. lNMpakTnyeckas
pabota "UsyyeHne
pe3ynbTaToB MOHOrMGPUAHOIO

0.5




CcKpelunBaHus y gposocuns”

76

LinTonornyeckne ocHoBbI
MOHOTrMOpPMAHOro
CKpeLLMBaHNs

77

AHanusnpytoLlee
cKkpelmBaHue. HenonHoe
AOMUHMPOBaHNE

78

AnrnbpugHoe ckpelwmBaHme.
MpakTnyeckasn paboTa
«WM3yyeHne pesynbTatos
ANrMOpPUAHOro CKpeLmnBaHus y
Aposodounbl»

0.5

79

LinTonormnyeckne ocHOBbI
AUMMBPUAHOTO CKPELLNBaHNS

80

CuenneHHoe HacnegoBaHne
NpM3HaKOB

81

XpomocomHasa Teopus
HacneACTBEHHOCTU

82

"eHeTuKa nona

83

"eHOTMN Kak LenocTHas
cucrtema




84

["eHeTMYeCKnin KOHTPOITb
pa3BUTUS pacTeHWUN,
XMBOTHbLIX 1 YernoBeka

85

M3MeH4YMBOCTb NPU3HAKOB.
Buabl nameH4nBoCTU

86

MoandukaumoHHas
N3MEHYMBOCTb

87

BapuauunoHHbIn pag v
BapuauMoHHas KpuBas.
JTabopaTtopHas paboTta
«NccnepoBaHue
3aKOHOMEpPHOCTEN
MOANIUKALMOHHOM
N3MeH4YMBOCTU. [loCcTpoeHne
BapuaunoHHOro psaa u
BapuaLnOHHOW KPUBOW»

0.5

88

eHoTUNMYeckas
N3MEHYMBOCTb.
KombuHatnBHas
N3MEHYMBOCTb

89

MyTaLI,I/IOHHaﬂ M3MEeH4YNBOCTb.

MpakTndeckas paboTta
«MyTaumm y gposodunsl (Ha
roTOBbIX MUKpONpenapaTax)»

0.5




90

3aKOHOMepPHOCTU
MyTaLMOHHOro npouecca.
onureHeTnka 1 aNnUreHoMmnka

91

eHeTMKa YyenoBeka.
MpakTnyeckasn paboTa
«CocTaBneHue 1 aHanus
POLOCITOBHOMNY

0.5

92

MeToabl MegULMHCKON
reHeTUKK

93

3HayeHne MeuLMHCKOW
reHeTUKM B NpeaoTBpaLleHnn
N NEYEHUN reHeTUYEeCKUX
3aboneBaHuin Yenoseka

94

OCHOBHbIE NMOHATUSA
cenekuun. JlabopaTtopHas
paboTa «M3y4eHne copToB
KYNbTYPHbIX PacTEHUI 1
nopos AOMAaLLHNX KUBOTHbIX»

0.5

95

MeToabl cenekyMoHHoM
paboTbl. JlTabopaTopHas
pabota «M3yyeHne metonos
cenekunmn pacteHmmn»

0.5

96

[locTukeHus cenekunm
PacTEHWI N XXUBOTHbIX.
[MpakTnyeckas paboTa




«lNpuBunBKa pacteHUn»

97

CoxpaHeHue, nsyveHue n
MCNofb30BaHNE reHeTUYECKNX
pecypcoB

98

BroTexHonorns kak Hayka u
oTpacrb NPON3BOACTBA.
MpakTnyeckasn paboTa
«M3yyeHne obbekToB
BroTexHonornny

0.5

99

OcHoBHbIE HanpaBneHus
CUHTEeTUYecKon bnonorum

100

XpOMOCOMHaFI N reHHas
NHXeHepuA

101

MeanumHck1e GUoTexHonornm

102

Pe3epBHbI ypoK.
MoBTOpEHME, 0600LLEHME,
cucTemMaTmsauus 3HaHum

OBLUEE KONMMYECTBO YACOB 10
NMPOrPAMME

102

13.5




11 KIACC

n/n

Tema ypoka

KonnyecTtBo yacos

KoHTpornbHble

Bcero
paboTbl

MNpakTudeckne
paboTbl

Jara
n3y4veHus

OneKTpoHHble LnpoBbIe
obpasoBaTesnbHble

pecypcbl

OBONOUNOHHaA Teopua Y.
HapsuHa

[BvXyLine cunbl 3BONIOLUN
Bnaos no Y. lapsuHy

Bbopbba 3a cyLiecTBoBaHue,
€CTEeCTBEHHbIN U
NCKYCCTBEHHbIN 0T6Oop

dopmmpoBaHme
CUHTETUYECKON TEOPUN
3BOMOLMM

ATanbl 3BOMOLVOHHOIO
npoLecca: MUKPO3BOSOLMS
1 MaKpO3BONOLMS

Monynauus —
anemMeHTapHas eauMHuua
3BOMOLMM




3aKoH reHeTU4eCcKoro
paBHoBecusa [x. Xapau, B.
BaiiHbepra. JlabopaTtopHas
paboTa «BbissBneHne
N3MEH4YMBOCTM Y ocober
OfHOro BMAa»

0.5

AnemeHTapHble akTopbl
3BOMOLNM

OddekT ocHoBaTens.
O ekt ByThINOYHOIrO
ropribillka

10

Mwurpaunn. N3onauuu
nonynsumn:
reorpacunyeckas,
Ouonoruyeckas

11

EcTtecTBeHHbIN O0TOOp —
HanpaBngLWmn dakTop
3BOMOLMM

12

MonoBown oT6op

13

MpncnocobneHHoCTb
OpraHM3MoB Kak pesynbTar
MUKPO3BOSTHOLMMN.
JTabopaTtopHas paboTta
«M3yyeHne apomopdo30B u
ngmnoagantaunmn y pacteHuni

0.5




N XNBOTHbIX»

14

Mpumepbl NprcnocobneHni
y OpraHn3moB:
Mopdorormyeckue,
dunsnonormyeckume,
omoxmmuydeckue,
noBegeH4Yeckue.
JTabopaTtopHas paboTta
«MpucnocobneHns
OpraHn3MoB 1 nx
OTHOCUTENbHas
LenecoobpasHoOCTb»

0.5

15

Bua, ero kputepuu n
CcTpykTypa. JllabopatopHas
paboTa «CpaBHeHMEe BMOOB
no Mopdonornyeckomy
KpUTEPUIO»

0.5

16

CtpykTtypa Bnga

17

BuaooobpasoBaHue kak
pe3ynbTaT MUKPO3BOSOLMK

18

Ces3b MUKPO3BOJTHOLNN U
annaemMnonormn

19

Makpoasontouus.
ManeoHTONOrM4YeCKNE
MeTOoAbl U3yYeHUs




3BONOLUM

20

Buoreorpadunyeckme
MeToAbl U3yYeHns
aBonioumnm

21

Ombpuonornyeckme n
CpaBHUTENbHO-
Mopdosiornyeckne metToabl
N3y4yeHns 3BOMOLMN

22

MonekynspHo-
reHeTnyeckue,
Buoxmmmyeckme un
mMaTtemMaTnyeckme MeToabl
N3yvyeHns 3BOMOLUN

23

O6Lwme 3aKOHOMEPHOCTH
3BOMOLMM

24

ApanTtuBHas paguaums.
HepaBHOMeEPHOCTb TEMMNOB
3BOJTHOLNK

25

HayuHble runoTesbl
NPOUCXOXOEHWUS XKNU3HN Ha
3emrne

26

[loHay4Hble NpeacTaBneHus
0 3apPOXXAEHUMN XKNU3HM




27

OcHoBHbIe aTanbl
HeopraHn4yecKon 3BosoLnn

28

'MnoTesbl 3apoXxaeHns
YKU3HU

29

WcTopusa 3emnu n metoabl
€€ nsy4venus. JlabopatopHas
paboTta «M3yyeHune n
onncaHne McKonaemblIx
OCTaTKOB pPEBHMX
OpraHnu3moB»

0.5

30

HavanbHble aTanbl
OpraHn4ecKoKn 3BOSIOLUK

31

JBOrOLMSA AyKapuoT

32

OcHoOBHble aTanbl 9BOMOLUN
pacTMTenbHOro Mupa.
MpakTnyeckasn paboTa
«WM3yyeHne ocobeHHocTeN
CTPOEHUS pacTeHUI pasHbIX
oTAEenoB»

0.5

33

OcHoBHbIe 3Tanbl 3BOMOLUN
XMBOTHOIo Mnpa

34

OBONOLMSA XKUBOTHbIX.
MpakTnyeckasn paboTa
«M3yyeHne ocobeHHocTEN

0.5




CTPOEHNA NO3BOHOYHbIX
XUBOTHbIX»

35

PasButue xun3Hm Ha 3emne
no apam u nepmogam

36

MaccoBble BbIMUPaHNA —
3KOMNorn4yeckmne Kpusuchl
npoLunoro

37

CoBpeMeHHbIN
3KOJSTOrMYeCKnmn Kpu3sunc, ero
ocobeHHoCTU

38

CoBpemeHHas cuctema
OpPraHNYyecKoro NpPoLLIoro

39

OcCHOBHbIE
cucTemMaTuyeckme rpynnbi
OopraHn3moB

40

AHTpononorna — Hayka o
yenoseke

41

Pa3BuTre npeacraBneHnm o
NPOUNCXOXOEHUN YenoBeKa

42

MecTo yenoseka B cucteme
OpraHn4yecKkoro mupa.
JTabopaTtopHas paboTta
«WM3yyeHne ocobeHHocTen

0.5




CTpOEHNA cKkeneTa
YyerioBeka, CBA3aHHbIX C
npaMoxoxgeHnem»

43

OsvxyLine cunebl
aHTpornoreHesa

44

CooTHoLleHne
OMoNorMyecknx u
coumanbHbIX hakTopoB B
aHTpororeHese

45

OcHoBHble cTagumn
aHTponoreHesa

46

lManeoreHeTuka u
najfieoreHoMunKa

47

Ssonouus COBpEMEHHOrIo
YyerioBeka

48

Yenoseyeckue pachl.
MpakTnyeckasn paboTa
«M3yyeHmne aKonorn4yeckmnx
ajanTtaumn YenoBeka»

0.5

49

MexagucuunnmHapHble
MEeTOAbl aHTPOMNomnorMun

50

3apoxaeHue 1 passutme
aKonornu




51

MeToabl akonorum.
JTabopaTtopHas paboTta
«M3yyeHne metonos
9KONOrM4ecKmx
nccneaoBaHNny

0.5

52

3Ha4vYeHne 3KONTornYecKkmnx

3HaHWN Onga Yenoseka

53

Okonornyeckme akTopsbl

54

ABuroTunyeckme akTopsbl.
CBeT Kak 9Konorn4yeckum
dakTop. JlabopatopHas
paboTa «BbissiBneHne
npucnocobneHnn
OpraHM3MoB K BITUSIHWIO
cBeTa»

0.5

95

AbunoTtunyeckmne akropbl.
TemnepaTypa kak
3KOMNOrnM4ecknn akTop.
JTabopaTtopHas paboTta
«BbigaBneHne
npucnocooneHnin
OpraHM3MoB K BITUSIHWIO
Temnepartypbi»

0.5

56

ABunoTuryeckme gakTopsbl.
BriaxHocTb kak
3KONOrnm4ecknn oakTop.

0.5




JTabopaTtopHas paboTta
«AHaTtomunyeckme
0COBEHHOCTM pacTeHui U3
pa3sHbIX MECT OOUTaHUSI»

Cpepnbl obuTtaHus

57
OpraHmM3MoB

58 Brvonoruyeckne putmbl

59 YKnsHeHHble hopMbl
opraHn3moB

60 BuoTuyeckne aktopsbl
3HayeHne BMoTUYECKUX

61 B3aMMoAdencTBun ong
CyLLECTBOBaAHNA OpraHM3MoB
B cpeae obuTaHus

62 Jkornornyeckne
XapakTepUCTUKK NONynaunm
OcHOBHbIE NokasaTtenu

63 nonynsiumMm: YNCNEHHOCTb,
NOTHOCTb, BO3pacTHasi 1
nonosas CTpyKTypa

64 OcHoBHbIe NokasaTtenu

nonynsauun: poXxaaeMocTb,
NPUPOCT, TEMMN POCTa,




CMEpPTHOCTb, MUrpaLmm

Jkornornyeckas CTPYKTYypa

65
nonynaumm

66 AvHamuka nonynsaumm n eé
perynsums
KpuBble pocTa YnCrneHHOCTH

67 nonynsauun. Kpueble
BbDKMBaHUS
OKonornyeckasi HMWa Buaa.
JTabopaTtopHas paboTta

68 0.5
«lMpncnocobneHns cemsiH
pacTEHUN K pacCeneHno»

69 Bua kak cuctema nonynsuun
3aKkoOHOMEpPHOCTU

70 nosegeHNsa n Murpaumm
XNBOTHbIX

71 Coob6LecTBo OpraHn3moB —
OvoueHos

79 OKocuctema kak oTKpbiTas
cucrtema

73 KpyroBopoT BeLLecTs U

NOTOK SHEpPrmn B




dKocucteme

74

OcHoBHbIe NokasaTtenu
9KOCUCTEMDI

75

3konornyeckne nMpammnabl

76

MameHeHnsa coobLecTs —
cyKueccum

77

lNpupoaHble 9KOCUCTEMBbI.
OKoCcUCTEMbI 03€EpP U PEK.
OKOCUCTEMbI MOPEN 1
OKeaHoB

78

lMNpupoaHble 9KOCUCTEMDI.
JKocucteMbl TyHAP, NECOB,
cTenen, NycTbliHb

79

AHTpOI’IOFeHHbIe
9KOCUCTEMDbI

80

YpboakocucTemsi.
MpakTnyeckasn paboTa
«WM3yyeHne n onncanHune
ypboakocucTembl»

0.5

81

3aKOHOMEpPHOCTU
hOpMMPOBaAHNA OCHOBHbIX
B3aMMOOENCTBUN




OopraHM3MoB B 3KOCUCTEMax

MexaHun3mbl BO3OeNCTBUSA
3arpsi3HEHUN pasHbIX TUNOB
Ha cybopraHM3MeHHOM,

82
OpraHn3MeHHOM,
nonynsiLuMOHHOM U
9KOCMCTEMHOM YPOBHSX
buocoepa —

83 obuiennaHeTapHas
obornoyka 3emnun

84 YyeHue B. WN. BepHagckoro
0 buocdepe

85 3aKoHOMeEpPHOCTH
cylecTBoBaHust buocdepsbl

86 KpyroBopoTbl BELLECTB 1
Buoreoxmmmnyeckme LUKl

87 3oHanbHOCTb Buocgepsbl.
OcCHOBHbIE OMOMBI CyLIK

88 | YctonumsocTb Bruocdepsbl

89 JKonorn4yeckme Kpmsmchl n

NX NMPUYnHbI




90

BospgenctBue yenoseka Ha
BGuocdepy

91

AHTpoOnoreHHoe
BO3JeNCcTBME Ha
pacTUTESIbHbIN U XMBOTHBLIN
MUp

92

OxpaHa npupoabl

93

OcCHOBHbIE NPUHLAIbI
YCTONYNBOro pa3BuTuA
YyenoseYyecTBa U NpUpoabI

94

PauunoHanbHoe
NpMpPOaONONb30BaHNE U
CoXpaHeHune
Guonormnyeckoro
pa3Hoobpa3sunsa 3emnu

95

O606LweHne no Teme
«Mukpoasonioums n eé
pes3ynbTaTbl»

96

O06o0LeHne no Teme
«Makpoasontouusa n eé
pes3ynbTaTbl»

97

O0o0LeHne no Teme
«lMponcxoxgeHune un




pasBuUTME XN3HM Ha 3emie»

O606LeHne no Teme
98 «lNpoucxoxgeHne Yyenoseka
— aHTpornoreHes»

O06o0LeHne no Teme
«IJKONorns — Hayka o
B3aWMOOTHOLLEHUSIX
OpraHM3MoB»

99

O06o0LeHne no Teme
100 | «OpraHusmebl 1 cpena
obutaHua»

O606LweHne no Teme
101 | «Qkonorus BMAoB 1
nonynauum»

O06o0LeHne no Teme
102 | «buocdepa — rnobanbHas
aKocMcTeMar

OBLEE KONMMYECTBO YACOB
Mo NPOrPAMME

102

7.5







YYEBHO-METOAMYECKOE OBECINEYEHME OBPA3OBATEJIBHOIO MNMPOLIECCA
OBASATEJIbHbIE YYEBHbIE MATEPUAJTBI AJTA YYEHUKA

METOONYECKNE MATEPWAIBI ONTA YYUTENA

LIN®POBbLIE OEPA3OBATEJIbHBIE PECYPCbIl U PECYPCbl CETU WHTEPHET

PACCMOTPEHO Ha 3acegaHun MeToanyeckoro o6 beanHeHns yuntenem ryMaHuTapHoro um
nckyccTeoBegveckoro uukna (npotokon Ne1 ot 28.08.2024)

Pykosogutens MO /O.H.AHaeBa/
COlNMACOBAHO
3amectutens gupektopa no YBP/H.B. Koputko/

AJOKYMEHT NOATBEPXAEH 3N PYKOBOOUTENA YYPEXOEHNA



