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IHNOACHUTEJIBHAA 3AIIMCKA

[Mporpamma no y4ye6HoMy npeamety “buonormsa™ (oanee - 6uonorns) Ha ypoBHe
cpegHero ob6ulero o6pas3oBaHusi paspaboTaHa Ha oOcHOBe ®efepasbHOrO 3akoHa OT
29.12.2012 Ne 273-®3 «O6 o6paszoBaHuM B Poccuiickon ®Pepepauun», ®rocC COO,
KoHuenumn npenogaBaHns y4yebHOro npeamMeTa «buonorusi» n OCHOBHbIX MOMOXEHWI
(hefiepasibHOM paboyeit Nporpammbl BOCMUTAHWS.

YuebHblil npeameT «buonorus» yrny6néHHoro ypoBHs usydeHus (10-11 knacchbl)
ABNAETCA OAHWM U3  KOMMOHEHTOB MpeAMeTHOM 06/1acT  «ECTeCTBEHHO-Hay4Hble
npeametbl». CornacHo nonoxeHnam ®rocC COO npoguibHble YyyebHble MpPeaMeThl,
n3yyaemble Ha yrny6néHHOM YPOBHe, ABMAOTCA CNOCO60M AnddepeHUmaLmmn 0byyeHns Ha
YPOBHe CpefHero o6Liero o6pasoBaHMs U Npu3BaHbl 06eCNeYnTb NPEeMCTBEHHOCTL MeXay
OCHOBHbIM  00OLIMM, CpeaHUm Oo6WWMM, CpPeaHUM  NPOMECCUMOHA/IbHLIM U BbICLLIMM
obpas3oBaHMeM. B TO e BpeMs Kaxipblil M3 3TUX Y4YeOHbIX MPeAMETOB [AO/KEH ObITb
OPUEHTMPOBaAH Ha MNPUOPUTETHOE peLleHWe 00pa3oBaTesibHbIX, BOCMUTATE/IbHLIX W
pa3BMBaKOLLMX 3a/a4, CBSA3aHHbIX C NpodopreHTaumelt 06yyatowmxca u CTUMYIMPOBaHNEM
MHTEpeca K KOHKPETHOW 06/1acT Hay4YHOr0 3HaHWsl, CBA3aHHOIO ¢ 6uonorue, MeanLMHON,
3KOJI0TUeid, NCUXO0/OrNeld, CIOPTOM WM BOEHHBLIM [e/I0M.

Mporpamma no y4dyebHOMY npeamety “Buonorna” OaéT npeacTaBfieHMe O Len u
3afja4ax m3y4deHust yyebHoro npegmeTa «bmonorns» Ha yrny6néHHOM ypoBHe, onpeaensieT
obsA3aTenbHoe (MHBapWMaHTHOE) NPeAMETHOe COfepXKaHue, ero CTPYKTYpUpoBaHWe Mo
pasfjenam K Temam, pacrpefesnieHuMe Mo Kraccam, PeKOMeHAyeT Moc/ef0BaTe/lbHOCTb
N3ydeHns y4yebHOro maTtepuana ¢ Y4ETOM MeXMNPeAMETHbIX 1 BHYTPUNPeAMETHbIX CBA3EN,
NOTNKN Yy4ebHOro npouecca, BO3pacTHbIX 0COB6eHHOCTEN obydatowmxcs. B nporpammve no
ovonorMn peannsoBaH MPUHLMN MPEEMCTBEHHOCTU C U3y4YeHWeM OMOoSIorMM Ha YPOBHE
OCHOBHOro 06LLero obpasoBaHus, 6narogaps Yemy NPOCMaTpMBaeTCA Hanpa./IEHHOCTb Ha
nocnegytoulee pasBuTMe BMONOTMYECKMUX 3HAHWUIA, OPUEHTUPOBAHHBLIX Ha (POPMUPOBaHME
eCTEeCTBEHHO-Hay4YHOro MMPOBO33PEHNS, 3KONOMMYECKOTO MbIL/IEHUS, MPeACTaBeEHNA O
340POBOM 00pase >XWM3HW, Ha BOCMUTaHME OEpPeXHOro OTHOLUEHWUS K OKpY>KatoLlei
npupoaHoi cpefde. B nporpamMme no 61Monornm Takke nokasaHbl BO3MOXHOCTW Y4YeBHOro
npeameta «buonorus» B peanusaumm TpeboBaHui ProC COO K nnaHUPYeMbIM
NMYHOCTHbIM, MeTanpeaMeTHbIM U NPeAMETHbIM pe3ynibTataM 00y4eHUs 1 B POPMUPOBaHMK
OCHOBHbIX BW0B Y4ebOHO-NO3HaBaTe/lbHON [AeATeNIbHOCTM 00Yy4aroLMXCA MO OCBOEHWIO
cogepykaHusa 61onorMyecKoro 06pasoBaHNs Ha YpoBHe cpefHero obLuero obpasoBaHus.

YuebHbIli npeaMeT «bronorns» Ha ypoBHe cpegHero obluero o6pasoBaHuns 3aBepLuaeT
buonornyeckoe 0bpasoBaHVe B LUKOSIE M OPUEHTMPOBAH Ha pacluMpeHne u yrnybneHve
3HaHW 0BYYaKOLLIMXCA O XXMBOWN NPUPOAE, OCHOBAaX MOJIEKY/IAPHON M KNETOUHON 6uonoruu,
ambpuonormm 1M 6UONOrMM  PasBUTUA,  TEHETUKU,  Cenekumn,  BMOTEXHOMoruu,
3BOJIFOLMOHHOIO YYEHUSA U 3KONIOTUN.

N3yueHne yyebHOro npeameta «brnonorvs» Ha yrny61eHHOM YPOBHE OPMEHTUPOBAHO
Ha MOAroTOBKY 00Yy4aloLWmMXcs K NocneayoLLemy noayvyeHno 61monorniyeckoro obpasoBaHmns



B By3ax W oOpraHu3aumax CpefHero mnpogeccroHasibHOro o06pasoBaHus. OCHOBY ero
COAEPXKaHNA COCTaB/AET CUCTeMa OUOMOTMYECKUX 3HAHWIA, MOMYYEHHbIX MPU U3YYEHWUN
00yyvaroLLMMNCS COOTBETCTBYHOLLUMX CUCTEMATMYECKUX pPa3fenioB 6MONOrnMM Ha YpOBHe
OCHOBHOro o6ulero obpasosaHus, B 10-11 Kniaccax 3TV 3HaHWA MOMy4aroT passutue. Tak,
pacluvpeHbl 1 yrny6neHbl OMONMOrMYecKMe 3HaHMSA O PacTeHUAX, XXMBOTHbIX, rpubax,
bakTepuax, opraHu3me 4YesioBeka, OOLUMX 3aKOHOMEPHOCTHAX XXU3HW, [OMOSIHUTENbHO
BK/IIOYEHbI OMONOrMYecKne CBeAeHUS MPUKIAAHOro M MOMCKOBOTO Xapakrepa, KOTopble
MOXHO MCM0/b30BaTh KaK OPUEHTUPbLI A4/ MOCeaytowero soibopa npodeccmmn. BoamoxxHa
TaKKe MHTerpaums  OMOMOTMYECKUX  3HAHWA C  COOTBETCTBYHOLMMW  3HAHUAMM,
MOly4YeHHbIMX 06YYatOLLMMUCA MNP U3YHEHUWN PUSNKKN, XUMIW, Teorpadum n mateMaTuKu.

CTpyKTypa nporpamMmmbl no y4debHomy npeamMeTy “Buonoruma” otpaxaer CUCTEMHO-
YPOBHEBbIV N 3BOMIFOLMOHHbIA NOAX0AbI K U3ydYeHnto 6uonorum. CornacHo MM, u3y4aroTcs
CBOWCTBA W 3aKOHOMEPHOCTW, XapaKTepHble A/19 >KMBbIX CWUCTEM pPa3HOr0 YPOBHS
opraHu3auumu, 3BOMIOLMM OpraHMYyecKoro Mupa Ha 3emse, COXpaHeHUs 6MOI0rMYecKoro
pasHoo6pasns nnaHeTbl. Tak, B 10 Knacce n3yvatoTCs OCHOBbI MONEKYNISPHON U KNETOYHOM
ovonorumn, sM6pMoIorUnN N BUONMOTUN PasBUTUSA, TEHETUKN U CeNeKLMn, BUOTEXHOMNOMNU U
CUHTETUYECKON OBMONOrnM, aKTYyaIM3MpPYHTCA 3HaHWA obydarowmnxcs no  60TaHuKe,
300/10rMKN, aHaToMuu, (u3monorum yenoseka. B 11 Knacce mM3yyarOTCs 3BOJMOLIMOHHOE
y4YeHue, 0OCHOBbI 3KO/IOTUN 1 Y4YeHWe 0 brocgepe.

YuebHblii npeameT «buonorus» npussaH 06ecnevynTb OCBOEHME 06YyYaroLMMUCS
OMONOrNYeCKNX TeOpuUit MU 3aKOHOB, WAEW, MPUHUMMOB W Npasus, Nexawmux B OCHOBE
COBPEMEHHOW eCTeCTBEHHO-Hay4YHON KapTUHbI MUpa, 3HAHWA O CTPOEHUW, MHOroo6pasum v
OCOBEHHOCTAX KNEeTKW, opraHusma, nonynsaumu, 6moueHosa, 3KOCUCTEMbI, O BblAatoLLMXCs
Hay4YHbIX JOCTUXKEHUAX, COBPEMEHHbIX UCCMEA0BaHNAX B GMONOrMA, NPUKNAAHbIX acrekTax
OMONOrNYeCcKNX 3HaHWIn. [Na pasBuTUA W MOAAEPXKAHUA MHTepeca 0OyvatoWmUxXcs K
6roniorMn Hapsgy Co 3HauMTe/IbHbIM 00BLEMOM TEOPETUYECKOTO MaTepviania B COAepXaHUu
nporpaMMbl MO GMOMOMMK  NPEAYCMOTPEHO 3HAKOMCTBO C WCTOPWE CTaHOBNEHUS U
pasBUTMA TOW WM MHOW 06n1acTh BMONOrnW, BKMNaAOM OTEYECTBEHHbLIX U 3apybOexxHbIX
YUYEHBIX B PELLEHNE BAXKHENLLNX BMONOrMYECKUX U 3KOMOMMYECKMX NPOo6IeM.

Llenb u3yyeHus y4yebHOro npeamMeTa «buonorns» Ha yrny6néHHOM YpPOBHE —
OBNafleHVe 0By4YaloWMMUCA 3HAHUAMU O CTPYKTYPHO-(DYHKLMOHA/IbHOM —OpraHu3auum
XXMBbIX CUCTEM Pa3HOro paHra M npuobpeTeHMe YMeHWIn WCNOoNb30BaTb 3TV 3HaHWSA B
(hopmMrpoBaHUM MHTepeca K OnpefenéHHON 06/1acTh MPOgeCCUOHAIBHOW [eAaTe/IbHOCTH,
CBSi3aHHOW C 6WONOrMen, WA K BbIGOPY Y4YeOHOro 3aBefeHMs AN MNPOAOIKEHUS
6ronornyeckoro 0bpasoBaHus.

[locTXeHne uenn u3ydeHus yyebHOro npegmeTta «buonoruvs» Ha yrny61éHHOM
YPOBHE 06eCneynBaeTCca peLleHrem CneayoLmx 3agay:

OCBOEHMEe O0O6yYaltoLMMUC  CUCTEMbl  OMONOTMYECKUX 3HAHWA: 06  OCHOBHbIX
OM0/TIOTNYECKMX TEOPUSX, KOHLENUMAX, rMnoTesax, 3akoHax, 3aKOHOMEPHOCTAX U npasunax,
COCTaB/IAOWMX COBPEMEHHYH) €CTECTBEHHO-HayYHY0 KapTMHY Mupa;, O CTPOEHUM,
MHOroo6pasnv M 0COBGEHHOCTAX OMOMOrMYecKUX cucTeM (KneTka, opraHuam, Monynsuums,
BUf, 6roreoLeHo3, 6rocdepa); 0 BblAAKOLWNXCA OTKPLITUAX N COBPEMEHHbIX UCC/EL0BaHNAX
B buonoruu;



O3HaKOM/IeHVMe  Obydvarowmxcd €  MeToZaMu  MO3HAHWA  XKUBOW  NPUPOAbI:
UCCNefoBaTeNbCKAMU  METOAaMU  BMOMOTMYECKUX HayK (MOMEKYNIAPHOA W KNETOYHOM
6vonornun, sM6puoIorun N BUOMOTUN PasBUTUA, TEHETUKN U CeNeKL MK, BUOTEXHOMNOMNN U
CUHTETUYECKON ONONOrnK, ManeoHTONOrMK, 3KOMOrMK); MEeTo4aMn CaMOCTOATE/IbHOIO
npoBeAeHns GMONOrMYeCKNX MUCCNefoBaHNn B nabopatopum 1 B npupode (HabnoaeHue,
N3MepeHne, IKCNEPUMEHT, MOLAENMPOBAHNE);

OBNnafieHve 06y4vatoLMnCa YMEHUAMW: CaMOCTOATENIbHO HAX04MTb, aHaIN3NPOBaTL U
MCMoMb30BaTb  OMOMOTMYECKYD  MH(hOpMaunto; Nnosib30BaTbCs  OMOMOrNYECKOWA
TEPMUHONOIMEN N CMMBOJIMKOW; YCTaHaB/MBaTb CBA3b MeXAY pa3BuUTUEM 6Monorum wu
COLMaIbHO-3KOHOMUYECKMMM U 3KOMOTMYeCKUMK npobnemMaMn YesioBevecTBa; OLIEHMBATb
NMocneAcTBUA CBOEN AeATENbHOCTM MO OTHOLLUEHUIO K OKPY)Katollei npupoaHO cpeae,
COOGCTBEHHOMY 3/10POBbI0 N 3[40POBLI0 OKPYXKAtOLLMX NHOfei; 060CHOBLIBaTL U COB/MOAATD
Mepbl MPOMUNAKTUKA NHPEKUMOHHBLIX 3a00/1eBaHNI, MpaBuia MOBeAeHUS B MpPUpoLe U
obecneyeHns 6e30MacHOCTM COBCTBEHHOW XXN3HEAEATENIbHOCTY B Ype3BblUaliHbIX CUTYaLMAX
MPUPOAHOr0 W TEXHOTEHHOro XapakTepa; XapakTepu3oBaTb COBPEMEHHble Hay4Hble
OTKPbITNA B 06/1aCTU BMOMOTNN;

pasBuTMe Yy O0O0YyYaloLWMXCA WHTENEKTYa/IbHbIX W TBOPYECKMX CMOCOOHOCTE B
npoLecce 3HaKOMCTBA C BblAAOLWNMUCA OTKPLITUAMW U COBPEMEHHLIMU MUCCIEA0BaHUSAMN B
6vonornn, pellaemMbiMn €0 Npobiemamu, MeTOLO0TMein 61UONOrNMYECKOro ncciefoBaHNs,
MPOBEAEHNS  3KCMEPUMEHTa/IbHbIX  UCCMeA0BaHWI, pelleHns  61onornyeckmnx 3afad,
MOAeNIMPoBaHna 61MONOrMyYecKnx 06 LEKTOB 1 MPOLIECCOB;

BOCNUTaHWeE Y 00y4atoLmnxcs LeHHOCTHOIO OTHOLLEHWS K YXXMBOW MPUPOAE B LLESIOM U K
OTAeNlbHbIM €€ 00bekTaM U SABNEHUAM; (DOPMMPOBaHUE 3KONOrMYECKOW, FeHEeTUYECKOW
rpaMoTHOCTM, 06LLE KyNbTypbl MOBEAEHUS B NPUPOAE; NHTErpaLum eCTeCTBEHHO-HaYy YHbIX
3HaHWI;

npuobpeTeHue obyvaroLmmcs KOMMETEHTHOCTK B pauvoHa/IbHOM
npupogononb3oBaHMn (Co6M0AeHNe NpaBua MOBeAeHUS B MNPUPOAe, OXpaHbl BUAOB,
akocuctem, Grocdgepbl), COXpaHeHWM COOCTBEHHOrO 340POBbS M 340POBbA OKPYXKaroLmMX
nogen (cobnogeHns Mep NpPogunakTUKKM 3abonesaHnin, obecnevyeHne 6e30MaCHOCTU
XXMU3HEAEATEIbHOCTU B Ype3BblYaiHbIX CUTYaLMsAX NPUPOAHOIo N TEXHOreHHOro XapakTepa)
Ha OCHOBE MCMNO/b30BaHNA B1ONOTNYECKNX 3HAHWIA 1 YMEHWIA B MOBCEAHEBHOW XN3HMW;

co3faHne YCMOBWIA [N OCO3HAHHOro Bbl6opa O6yYaloWMMUCA WHANBUAYASTbHOM
obpasoBaTe/ibHOM TpaeKTopuK, CrocoOGCTBYIOLLE nocneaytolemMy npogeccroHaIbHOMY
CaMoOonpefeneHnto, B COOTBETCTBUM C UHAMBUAYATIbHBIMW UHTepecaMn U NOTPebHOCTAMU
permoHa.

OO6Lee YMCNO 4acoB, OTBEAEHHbIX Ha W3y4yeHWe 6KoNornM Ha yrny6neHHOM YpPOBHe
cpefHero obuiero obpasosaHus, coctaBnset 204 yvaca: B 10 knacce — 102 yaca (3 vaca B
Hefento), B 11 knacce — 102 yaca (3 yaca B Hefiento).

OT6op oOpraHM3auMOHHbLIX (OpPM, METOAOB W  CPeAcTB  06y4yeHus  BMosormMm
OCYLLECTB/IAETCA C YYETOM CNEUMMUKN ero COdepXKaHWsa W  Hanpae/leHHOCTW Ha
MPOAO/IKEHME 6MONOrNYecKoro obpaszoBaHus B opraHu3aumax cpeaHero
NPOMeccMOHaIbHOro Y BbICLLEro 06pa3oBaHus.

O6sa3aTe/IbHbIM YCNOBMEM MPK 06y4eHMM BUONOTUKN Ha YrYOEHHOM YPOBHE ABNSETCS
npoBefeHne NabopaToOpHbIX M MPaKTUYeCKMX paboT. Takxke ydacTue 00y4varOUXCH B



BbIMO/IHEHWN TMPOEKTHbIX U Y4yebHO-UCCNeaoBaTeNlbCKMX PaboT, TemaThKa KOTOpPbIX
ONpeaensieTcs yunTeNnemM Ha OCHOBE VMEHLLMXCS MaTepuasbHO-TEXHUUYECKMX PECYPCOB U
MECTHbIX MPUPOAHbIX YCOBWIA.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Cofiep)XaHve nporpaMmbl, BblfefleHHOe Kkypcusom, He BXOOUT B  MNPOBEPKY
rocyfapcTBeHHou utorosoi attectauum (FMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas 6nonorna — KomnaekcHas Hayka. Kpatkas nctopus passmTins 61Monorum.
Buonornyeckne Haykm u msydaemble UMy nNpobnembl. PyHAAMEHTANIbHbIE, MPUKIAAHbIE U
MOUCKOBbIE Hay4YHble UCCIe0BaHNA B G1OMNOTUN.

3HayeHve 6uonornM B POPMMPOBaHUM COBPEMEHHON eCTECTBEHHO-HAYUYHON KapTWHbI
mupa. [llpodeccumn, cBA3aHHble C Ouonorven. 3HadeHune 6MONOTMA B MPaKTUYECKOM
[eATeNIbHOCTU Ye/oBeKa: MeAuUMHE, Ce/IbCKOM  XO3AWCTBE, MPOMbILLIEHHOCTM, OXpaHe
NpUpPoAbI.

JdeMoHCcTpanuu

MopTpeTbl: ApuctoTtens, TeopacT, K. JIuHHein, XK. b. lamapk, Y. JapsuH, Y. Mapsein,
. MeHgens, B. . BepHaackuia, L. T1. Masnos, N. 1. Meunukos, H. . Basunos, H. B.
TumodpeeB-PecoBckuid, . YoTtcoH, ®. Kpuk, A. K. benses.

Tabnmubl 1 cxembl: «CBA3b  6uonormv ¢ gpyrumm  Haykamm», «Cucrtema
BMO0/TIOTNYECKMX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyYEHHUE

KuBble cuCTeMbl KaK MpeaMeT u3ydeHus 6uonornn. CBOWCTBA KUBbIX CUCTEM:
eIVHCTBO XUMWYECKOrO0 COCTaBa, [AUCKPETHOCTb WM LEMOCTHOCTb, CNOXHOCTb W
yrNopsL0YeHHOCTb CTPYKTYPbl, OTKPbITOCTb, CaMOOpraHusauus, CaMOBOCMNpPON3BeAeHME,
pas3apaXKMMOoCTb, M3MEHUMBOCTb, POCT U PasBUTHE.

YPOBHWN OpraHu3aumMy >XMBbIX CUCTEM: MOJSIEKYNAPHBIN, KETOUHbINA, TKaHEBbIN,
OpraHU3MeHHbI,  MONYNAUMOHHO-BUAOBOM,  3KOCUCTEMHbIA  (BMOreoLeHOTMYECKNIA),
6uoctepHbli. TMpouecchbl, npoucxogawme B HKMBbIX cucTemMax. OCHOBHble MPU3HAKM
XMBOr0. XX13Hb Kak popma CyLLeCTBOBaHMSA MaTepumn. Hayku, nydaroLime >KmBble CUCTEMbI
Ha pa3HbIX YPOBHAX OpPraHn3aLuu.

3yyeHmne XuBbIx cucteM. MeToabl 61uonornyeckont Hayku. HabnogeHve, namepeHme,
9KCMEPUMEHT, cuUcTemaTtusaums, meTaaHanus. [MOHATME O 3aBUCMMOM W HE3aBUCKMOM
nepemeHHoOW. MnaHMpoBaHWe 3KcnepumeHTa. ocTaHOBKa M MpoBepka runotes. Hynesas
runoTesa. NMoHATME BbIOOPKN M eé [0CTOBEPHOCTb. Pa3dbpoc B GMOMIOMMYECKMX AaHHbIX.
OueHKa A0CTOBEPHOCTW MOJYYEHHbIX Pe3ynbTatoB. [MPUUYMHBI UCKaXXEHUS pe3ynibTaToB
akcnepumeHTa. MoHsATNe CTaTUCTUYECKOTO TeCTa.

JdemoHcTpanuun

Tabnuubl N cxembl: «OCHOBHbIE MPU3HAKN >KU3HW», «BUONOrMYecKne CUCTEMbI»,
«CBOWMCTBA >XMBOW MaTepumn», «YPOBHU OpraHum3aumyM >XMBOM npupodbl», «CTpoeHune
XXMBOTHOW KNETKN», « TKaHW XXMBOTHbIX», «CUCTEMbI OpPraHoB YeN0BEYECKOrO OpraHmn3ma,
«buoreoLeHo3», «bruoctepa», «MeTofbl N3YYEHUS XXMBOWN NPUPOAbI».

O6opygoBaHue: nabopaTopHoe o06opyaoBaHME AN MPOBEAEHUS  HAGMOAEHUN,
M3MEPEHWNIA, SKCMEPUMEHTOB.



IIpakTuyeckas padora «l/ICNonb30BaHME PasINYHbLIX METOLOB NPU U3YUYEHUUN YKUBbIX
cUcTem».

Tema 3. buosiorusi KJieTku

KneTka — CTPpYKTYPHO-(DYHKLMOHa/IbHAsA eAnHULLA XNBOTO. ICTOPUSA OTKPLITUA KNETKN.
PaboTbl P. I'yka, A. JleBeHryka. KnetouHas Teopus (T. LLiBaHH, M. LLnengeH, P. Bupxos).
OCHOBHbIE MOMOXEHWSA COBPEMEHHOW K/IETOUHON TEOPUM.

MeToabl MOJIEKYNAPHOM WM KNETOYHOM OMONMOrMn: MUKPOCKOMUSA, XpomMaTorpaqus,
anekTpoopes, MeTo4 MeuyeHbIX aToMOoB, AuddepeHUManbHOE LEHTPUGYrMpoBaHue,
KYNbTUBMPOBaHWE KNETOK. M3yuenue gukcuposannuvix kiemox. NEKTPOHHAA MUKPOCKOMMUA.
Konghoranvras mukpockonus. Bumanvroe (npusicuziennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

MopTpeTsl: P. T'yk, A. NeeHryk, T. LLsaHH, M. LLneigeH, P. Bupxos, K. M. bap.

Tabnuubl 1 cxembl: «CBETOBOM MUKPOCKOM», «INIEKTPOHHbIN MUKPOCKON», «cTopus
pasBUTNA METOL0B MUKPOCKOMUM».,

O6opyaoBaHMe: CBETOBO MUKPOCKOM, MUKpOrpenapaTbl PaCTUTE/IbHbIX, XXMBOTHbLIX U
6aKTepuasnbHbIX KNETOK.

IIpakTuyeckas padora «M3yyeHne METOAOB KNETOUHOWN Buonornm (xpomartorpadgus,
anekTpodopes, anddepeHLmansHoe LeHTpugyrmposarue, MNLP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XUMNYECKNIA coCTaB KNeTKU. MaKpo-, MUKPO- U YNbTPamMUKPO3/ieMeHTbl. Boga n eé
POJIb KaK pacTBOPUTENSA, peareHTa, y4yactue B CTPYKTYPUPOBaHUM KNETKU, TENNOPErynaumm.
MuHepa/ibHble BeLlecTBa KNeTKWU, MX 6nonornyeckas ponb. Pofb KaTMOHOB M aHMOHOB B
KNeTKe.

OpraHuyeckne  BellecTBa  KNeTKW.  buonormvyeckse  nonmmepbl.  benkw.
AMWHOKUC/IOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOW MONeKy bl. [epBruyHas CTPyKTypa
6enka, nenTuaHaa cBsA3b. BTOpMYHas, TpeTnyHas, YeTBePTUYHAA CTPYKTYpbI. [deHatypauus.
CsoiicTBa 6enkoB. Knaccuurkaums 6enkoB. bronoruyeckne yHKUMM 6enKoB. I1puonei.

Yrnesogbl. MoHocaxapuibl, gucaxapvsl, onurocaxapuabl U nonncaxapuabl. O6Lmi
MNaH CTPOEHMS N (PU3NKO-XMMUYECKME CBOWMCTBA Yr/eBofoB. Buonornyeckne (yHKUMM
yrneBooB.

Nvunnael.  TuapounbHO-rMapodo6Hble  CcBOMCTBA.  Knaccudmkaums — nunnaos.
Tpurnnuepugbl, oconunuapl, BOCKW, cTepouibl. buonorunyeckne MyHKUMM AUMUAOB.
O6ume cBoMCTBa BUONOINMYECKNX MEMOPaAH — TEKYYeCTb, CMOCOBHOCTb K CaM03aMblKaHUIO,
MONYNPOHULAEMOCTD.

HyknenHosble knucnotel. AHK n PHK. CTpoeHne HYKNeMHOBbLIX KUCIOT. HYyKneoTuabl.
MpyHuMn KomniemeHTapHocTK. Mpasuno Yapradda. CtpykTypa JHK — ABOiHas cnvpase.
MecToHaxoxaeHune 1 uonorundeckune yHkumm AHK. Bugsl PHK. ®yHkummn PHK B KneTke.

CtpoeHne Monekynbl AT®. Makpoaprmuyeckme cBasuM B Monekyne ATO.
Buonornyeckue gyHkumm AT®. BOCCTAHOB/MIEHHbIE MEPEHOCUUKM, UX (DYHKLUMM B KIETKE.
Ipyeue wyxneoszuompugpocghamer (HT®@). CekBeHUpoBaHve [AHK. Memoowt eenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorus: GuoxmMmmyeckme n bmodusmyeckme nccnefoBaHms cocrasa u
MPOCTPAHCTBEHHON CTPYKTYpPbl 6UOMONEKYN. Mooeruposanue cmpykmypol u @dyHKyuil



ouomonekyn u ux Komniekcos. Komnviomepuvili Ou3ain U OpeAHU4eCKUuli CcuHmes
OUOMONEKY U UX HENPUPOOHBIX AHALO208.

JdeMoHcTpanuu

MopTpeTol: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. YUnknc, P. ®paHknuH, . CaHrep,
C. Npy3nHep.

Avarpammbl:  «PacnpefeneHne XUMUYECKUX 3/IEMEHTOB B HEXMBOW MPUPOAE»,
«PacnpefieneHne XMMMYeCKNX 3/1eMEHTOB B XXUBOW NPUPOLE».

Tabnuubl 1 cxembl: «llepuogmyeckas Tabnmua XMMUYECKNX 31eMEHTOB», «CTpoeHue
MOJIEKY bl BOAbI», «BellectBa B COCTaBe OpraHM3moB», «CTpOeHue MOJEKY/bl 6enka,
«CTPYKTYpbl 6N1KOBOI MONEKYNbI», «CTPOEHNe MOSIEKYN YrneBogoB», «CTPOeHNe MOMEKy
mnnaoB», «HyKNenHoBble KNCNOTbI», «CTPOeHNe MoNeKy bl AT®».

O6opyaoBaHMe: XMmmn4yeckas rnocyaa n 06opyaosaHue.

JlaGopaTtopuas padora «OOHapy>keHMe 6efIKOB C TMOMOLbK  KayeCTBEHHbIX
peakLmnin.

JlaGopaTtopHass padora «lcCnefoBaHNe HYK/EMHOBBLIX KWCMOT, BbIE/IEHHbIX W3
K/IETOK Pa3/INYHbIX OpraHn3mMoB».

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunbl KNETOK: 3yKapnoTuyeckas 1 npokapmotmnyeckas. CTpyKTYpHO-(PYHKLMOHaA/IbHbIE
06pa3oBaHNsA KNETKN.

CTpoeHVe MpPOKapMOTUYECKOW KNeTKW. KneTouHas CTeHKa O6akTepuid W apxeil.
OCO6EHHOCTM CTPOEHUS FeTEePOTPOHOM 1 aBTOTPOGHOM NPOKAPMOTUUECKNX KNeTOK. MecTo
1 PO/b MPOKapMOT B BUOLEHO3aX.

CTpoeHVe W (DYHKUMOHMPOBAHWE 3YKapuMOTUYeCKOM K/eTkW. [lnasmartmyeckas
mMembpaHa (nnasmanemma). CTpyKTypa nna3MaTuyeckor MembpaHbl. TpaHCNOPT BELUECTB
yepe3 MNa3mMaTMUecKyro MemMbpaHy: NacCuBHbIA (anddysnsa, obneryéHHas auddysus),
aKTUBHbIA (NEPBUYHBLIA M  BTOPWUYHbLIA aKTUBHbIA TpaHCcnopT). [lonynpoHULAeMOCTb
MemMbpaHbl. PaboTa HaTpui-Ka/IMeEBOro Hacoca. OHAOUMTO3: MMHOUMTO3, (aroymTos.
3k3oumnTo3. KnetoyHas cTeHka. CTpyKTypa M (OYHKUMM KIETOYHOW CTEHKU PacTeHW,
rpnoéos.

LinTonnasma. Lintosons. Lintockenet. [sumkeHne uutonnasmbl. OpraHouabl KNeTKM.
OfHOMeMOpaHHble oOpraHouabl KNeTKW: 3Hgonnasmarnyeckad cetb (3MC), annapar
FONbMKN, NIM30COMbI, WX CTPOeHWE W  (yHKUMW. B3anmocBsisb 0gHOMeMOpPaHHbIX
opraHounzaoB Knetkn. CTpoeHune rpaHynAapHOro peTukynyma. Mexanusm nanpasienus 6eikos
¢ OIIC. CuHTe3 pacTBOpMMbIX 6enkoB. CKHTE3 KNeTOYHbIX MeMbpaH. [nagkui
(arpaHynsipHbIA)  3HAOMNMA3MaTUYECKMIA  peTuKynyM. CekpeTopHas (YHKUMSA annaparta
[FonbmXn. Moouguxayus 6erxkos 6 annapame I onvoocu. Copmuposxka benkoe 6 annapame
T'onvooicu. TPAHCNOPT BELLECTB B KNETKe. Bakyonu pacTuTesbHbIX KNETOK. KNeTOUHbI COK.
Typrop.

[MoflyaBTOHOMHbIE OpraHouAbl KIETKU: MWUTOXOHAPWUW, NNacTupabl. Ilpoucxoorcoerue
mumoxonopuil u niacmuo. Cumouoeenes (K.C. Mepeosickosckuii, JI. Mapeynuc). CTpOeHMe 1
(DYHKUMM MUTOXOHAPUA W nnactug. [lepBuYHbIE, BTOPUYHbLIE U CMIOXHbIE NNACTU/AbI
(hOTOCUHTE3MPYHOLUMX 3YKapuoT. X/I0ponaacTbl, XPOMONIACTbI, /IEMKONAACTbl BbICLUMX
pacTeHUIA.



HemembpaHHble opraHouabl KneTkn CTpoeHWe UM (YHKUMM  HemMeMOpaHHbIX
opraHomaoB KneTku. Pubocombl. Ilpomescymounvie ¢uramenmor. MUKPOPUIAMEHTDI.
Axmunosuvie MMKpOd)uﬂaMeHn’Zbl. MbiLLEeYHbIe KNETKN. Axmunoeosle KOMNOHEHNbl
Hemblieunvlx Kkiemok. MUKPOTPYOoUukn. KneTouHbli LeHTP. CTpoeHWe W [BWXKEHME
XFYTUKOB M pecHuyek.  MUKpOTpyboUKM  uutonnasmbl.  LleHTpuonb.  beaxu,
accoyuupoBanHvie ¢ MUKpouiamenmamu u mukpompyoouxamu. Momopuuwle benxu.

Appo. Ob6onoyka aapa, XPOMaTUH, KapuoniasMa, AApPbILLKA, UX CTPOeHWE N (DYHKLNN.
ApepHblii - 6enKoBbIM  MaTPUKC.  1pOCTPaHCTBEHHOE  PACMO/IOXKEHME  XPOMOCOM B
NHTEpgasHoOM agpe. dyxpomamun u eemepoxpomamun. BENKN XpoOMaTtMHa — TUCTOHbI.
Junamuxa soepHotl 060104KU 8 Mumo3se. Soepubiii mpancnopm.

KnetouHble BK/IOYeHUA. CpaBHUTENbHAA  XapaKTepucTMKa  K/ETOK  3yKapuoT
(pacTUTeNbHOW, XXUBOTHON, FPUOHOA).

JdemoHcTpauumn

MopTpeTsbl: K.C. MepexxkKoBckuiA, J1. Maprynuc.

Tabnmupl 1 cxembl: «CTpoeHME 3YKapuUOTUYECKON KNeTKu», «CTpOeHne >XMBOTHOM
KNeTkn», «CTpPOeHMe pPacTUTENIbHON KNeTKu», «CTPOEHME MUTOXOHAPUM», «HA4po»,
«CTpOeHMe NPOKapPUOTMNYUECKON KNETKM.

O6opyfoBaHMe: CBETOBOM MUKPOCKOM, MUKPOMpenaparbl pacTUTENbHbIX, KUBOTHbIX
K/IETOK, MUKpOnpenapaTbl 6akTepuasibHbIX KETOK.

JlaGopaTopHasi padora «l/13yyeHne CTPOEHUA KNETOK Pa3/IMYHbIX OPraHU3MOB».

IMpaxkTuyeckas padora «/13yyeHne CBONCTB KNETOYHOM MEMOPaHbI».

JlaGopaTopnass paGora «lIccnefjoBaHne nnasmonuMsa WM gennasmonuvsa B
PacTUTENbHBIX KeTKax».

IIpakTuuyeckas padora «M3yyeHne [ABWXKEHUS UMTOMMNA3Mbl B PaCTUTENbHbIX
K/IeTKax».

Tema 6. O0OMeH BelIeCcTB M NPeBpPallleHUe JHEPTIUH B KJIETKe

ACCUMUNAUNA N ANCCUMUNALMSA — [BE CTOPOHbI MeTabonn3ma. Tunbl 06MeHa BELLECTB:
aBTOTPO(PHLIA U reTepoTPOMHLIA.  Y4yacTue Kucropoga B OOMEHHbIX npoLeccax.
JHepreTuyeckoe obecrneyeHne KeTku: npespaweHne AT®P B 06MeHHbIX npoLeccax.
PepMeHTaTUBHBIA XapaKTep peakuuin KneTouyHoro metabonunsma. PepmMeHTbl, UX CTPOEHMUE,
CBOMCTBa U MexaHu3m fAercTBus. KodepmeHTbl. OTANYMA (epMEHTOB OT HeopraHU4ecKmx
KaTanm3aTopoB. benku-aktmBatopbl W GENKU-MHIMOUTOPBLI.  3aBUCMMOCTb  CKOPOCTU
(hepMeHTaATMBHbIX PeaKkL il OT pas3INyHbIX (DaKTOPOB.

MepBUYHbBIA CUHTE3 OPraHNYecKNX BELLECTB B KNeTKe. DOTOCUHTES. Arokcuzenmblil u
OKCU2EHHDBLU d)OWlOCI/leeS’ 4 6a1<mepm7. C@emoco6upaiou4ue nUCMEerRmvbl U NUSMEHNbI
peaxkyuonno2o yewmpa. PONb X/J0pOMIacToB B Mpouecce ¢oTocmHTe3a. CBeToBas U
TeMHoBas (asbl. @omoowixanue, Cz., C4. u CAM-munvr gpomocunmesa. NMPOAYKTUBHOCTb
(hoTocnHTE3a. BnusiHMe pasnnyHbIX (DaKTOPOB Ha CKOPOCTb (DOTOCUHTE3a. 3HayeHue
(hoTOCKHTE3A.

XemocuHTe3. Pa3HooGpasve OpraHuM3MOB-XEMOCUMHTETMKOB:  HUTPUULMPYOLLME
bakTepuun, Kenesobaktepuu,  CcepobakTepun,  BOAOPOAHble  GakTepuu.  3HayeHue
XeMOCUHTE3a.



AHas3pobHble opraHusmMbl.  Buabl  6poxkeHMs.  TlpoayKTbl  OPOXEHUs U KX
MCMO/Ib30BaHMe YesloBeKOM. AHa3POOHbIE MUKPOOPraHN3Mbl KaK 06 bEKTbI BUOTEXHONOTNN U
BO30YyaMTeNnn 60Ne3HeN.

A3po6HbIe OpraHM3mbl. JTarbl 3HEPreTUYeckoro obmeHa. MoAroTOBUTENbHBIA 3Tar.
["nKoNn3 — 6eCKMCNOPOLHOE pacLLensieHne rNKOo3bl.

Buonornyeckoe OKUC/EHWE, WU  KNETOYHOE AblXxaHue. Po/fib  MUTOXOHAPWUA B
npoueccax OMONOrMYecKoro okucneHus. Lnknuyeckne peakuun.  OKuUCIUTeNbHOE
(hochopunmpoBaHue. Duepeusi membpannozo epaduenma npomornos. Cunmes AT®. paboma
npomonnot AT®-cunmaszwi. TperMyLLecTBa a3pobHOro Nyt oOMeHa BeLLECTB Mepeq
aHaspOo6HbIM. DPPEKTUBHOCTb 3HEPreTUUYECKOro 0bmeHa.

JdeMoHCcTpanuu

MopTpeTbl: K. Mpuctu, K. A. Tummnpsazes, C. H. BuHorpaackuid, B. A. SHrensrapAr,
M. Mut4yenn, I'. A. 3aBap3vH.

Tabnumupl 1 cxembl: «POTOCUHTE3», «DHEPreTUYeCKNii 06MeH», «bNOCUHTE3 Befka,
«CTpoeHne pepMeHTa», «XeMOCUHTES.

O6opyaoBaHMe:  CBETOBOM  MMKpOCKOM, 06opyaoBaHWe  Ans  MPUrOTOB/EHMS
MOCTOAHHBIX U BPeMeHHbIX MUKPOMPENapaTos.

JlaGopaTopHuas padora «/3yyeHne KaTa/MTUYECKOW aKTMBHOCTU (hepMeHTOB (Ha
npumepe amMmunasbl UK Katanasbl)».

JlaGopaTopHnast paGora «M3yyeHne (epMEHTATMBHOIO pacLLEenIeHns nepokcuaa
BOZOPO/a B PaCTUTENbHBLIX U XXUBOTHBIX KETKAX».

JlaGopaTopnasi pabora «CpaBHeHMe NPOLECcCOB (POTOCMHTE3A U XEMOCUHTE3AY.

JlaGopaTopnas padora «CpaBHeHVe NPoLEeCcCOB BPOXKEHUS N AbIXaHUSA».,

Tema 7. HacaeacrBenHass uHGopMalus U peajin3anus eé B KIeTKe

Peakuun MaTpUUHOro CUHTe3a. [IpuMHUMN  KOMNAEMEHTAPHOCTN B  peakumsax
MaTPUYHOIo CMHTe3a. Peannsaums HacnefCTBEHHONW UH(OpMaUmn. MeHeTUYECKNA Kog, ero
cBovcTBa. TpaHcKpunums — MaTpuyHbid  cuHTe3 PHK. TpuvHUMNbI  TpaHCKPUMUUN:
KOMIM/IEMEHTAPHOCTb, aHTUNAPaIeNIbHOCTb, aCUMMETPUYHOCTb. Co3spesatnie MampuyHbIx
PHK 6 syxapuomuuecroii knemxe. Hexooupyrowue PHK.

TpaHcnauus v eé atanbl. Y4yacTme TpaHcnopTHbIX PHK B 6uocnHTe3e 6enka. Y cnosums
brocuHTesa benka. KoamposaHue aMMHOKUCIOT. Ponb pnbocom B 6MOCUHTE3e Benka.

Cospemennvie npedcmasienus o cmpoenuu 2enog. OpraHnsaLmsa reHoma y npokapmor
N 3yKapunoT. Perynauus akTMBHOCTW reHOB Y NMpoKapuoT. 'unoTtesa onepoHa (. XKakob, XK.
MaHO). MOJleKy]l}lprle MEXAHU3IMbBL IKCnpeccuu 2eHoe )y 3IyKapuoni. Ponv xpomamuHa 6
peaynayuu  pabomol 2enos. Perynaums 006MeHHbIX MpoueccoB B KeTKe. KneTouHbli
romeocras.

Bupycbl — HEKNeTOUHbIe JOPMbI XM3HU 1 0bAnraTHble napasntbl. CTPOeHME NPOCTbIX
N CNIOXHbIX BUPYCOB, PETPOBMPYCOB, 6akTepuogaros. JKusuennsviii yuxn JJHK-cooepacawux
supycos, PHK-cooepoicawux eupycos, 6axmepuoghazos. QObpamunas mMpaHcKpunyus,
pesepmasa, unmezpasd.

BupycHble 3ab0fieBaHWA 4enioBeKa, XXMBOTHbIX, pacTeHuin. CrA4, COVID-19,
coumanbHble U MeANLMHCKME NPO6IEMI.



Buoungopmamuxa: unmezpayus u anamuz o6orvuux maccusos («bigdatar)
CMPYKmMYpPHbLX ouonocuueckux oamnmnvix. Hanomexmnonocuu 6 oOuonocuu u Medm;une.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl docmasKu ieKapcms.

JeMmoHCcTpanumn

MopTpeTsl: H. K. Konbuos, 4. . ViBaHOBCKMA.

Tabnuubl M cxembl: «buocuMHTE3 6Genka», «[eHETUYECKMIA Kofa», «Bupycbl»,
«bakTepuodarn».

IIpakTuyeckas padora «Co3faHne MOAeNn BUpYyCca.

Tema 8. ZKu3HeHHbIN MUKJI KJIETKHU

KneTouHblin UuKn, ero nepuogbl 1 perynauma. VIHTepdasa n mMuto3. OCO6eHHOCTH
MpoLeccoB, MNpoTeKawwmx B  WHTepdase. [MoArotoBKa K/METKM K AeNeHut.
[MpecHTETUYECKUIA  (MOCTMUTOTUYECKUIA),  CUHTETUYECKMIA U MOCTCUHTETMYECKUN
(NPeMUTOTMYECKNIA) Nepuropbl NHTepdasbl.

MaTpuuHblini  cuHTes AHK - pennuvkaumsa. TpuvHuunel  penavkaumm  OHK:
KOMMJIEMEHTAPHOCTb, MO/YKOHCEPBATUBHBIA CUHTE3, aHTMMNapainienbHOCTb. MexaHu3m
penankaumn  OAHK. Xpomocombl. CTpoeHMe Xpomocom. Tenomepbl M Tenomepasa.
XPOMOCOMHbIA  Habop KNeTKM — KapuoTun. [AunaouaHbld WM raniouaHblii - Habopbl
XPOMOCOM. [TOMO/IOrMYHbIE XPOMOCOMbI. [10/10Bble XPOMOCOMb!.

[eneHve KneTkn — MuTo3. Ctagnm MMTO3a U NPOUCXOAALLME B HMX MpPOLecChl. Tunbl
MUTO3a. KapnoknHes n UMTOKNHe3. bronornyeckoe 3HaueHne MmMTosa.

Perynaumsa MUTOTUYECKOTO UMKNIA KNeTKW. lMporpaMmMmupyemas KieTouyHas rubenb —
anonTos.

KnetoyHoe  £4p0o, XPOMOCOMbI,  (PYHKUMOHa/IbHAd  FeHOMUKa.  Mexanusmol
npoaughepayuu, ouppepenyuposxu, cmapenus u eubenru kiemox. «L{ugpposas xkniemka» —
buounpopmamuveckue mooenu GyHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpanuu

Tabnuubl N cxembl: «XXKMU3HEHHbIN LMK KNeTKN», «MUT03», «CTPOEHME XPOMOCOMY,
«Pennukauna JHK».

O6opyaoBaHMe: CBETOBOM MUKPOCKON, MUKporpenapaTsl: «MUT03 B KeTKax KopeLuka
nyKa.

JlaGopaTopHasi padora «/13y4yeHne XpOMOCOM Ha rOTOBbIX MUKpOMpenaparax».

JlaGopaTopnas padora «HabnogeHne M1To3a B KNeTKax KOHYMKa Kopellka flyka (Ha
rOTOBbLIX MUKpOMpenaparax)».

Tema 9. CTpoenne u QyHKIMHM OPraHM3MOB

Buonornyeckoe pasHoobpasve opraHn3mMoB. OHOK/IETOYHbIE,  KOMIOHWA/IbHbIE,
MHOrOK/1ETOYHbIE OPraHn3Mbl.

OCO6GEHHOCTM CTPOEHMA W XKU3HEAeATeNbHOCTM  OAHOK/ETOYHbIX OpPraHWM3MoB.
BakTepuu, apxen, OAHOKNETOUHbIE FPUObLI, OAHOK/IETOUHbIE BOLOPOCAN, APYrve NPOTUCTDI.
KonoHwuasbHble opraHn3mbl.

B3ayMoCBA3b YacTeli MHOFOK/IETOMHOIO OpraHuM3ma. TKaHW, OopraHbl W CUCTEMbI
opraHoB. OpraHunsm Kak efiMHoe uesnoe. FomeocTas.



TKaHW pacTeHWid. Tunbl pacTUTENIbHbIX TKaHeil: o6pasoBartesibHasdA, MOKPOBHas,
NPOBOAALLAsA, OCHOBHas, MexaHuyeckas. OCOOGEHHOCTM  CTPOeHUS, (PYHKUMA 1
PacnonoXeHns TKaHel B opraHax pacTeHWIA.

TKaHM XXMBOTHbIX W  YefoBeka. TWMbl XXUBOTHbIX TKaHel: anuTennanbHas,
COeAMHUTENbHASA, MbllLeyHas, HepBHaA. OCOGeHHOCTM CTPOEHUS, (YHKLMIA U PacnonoXeHns
TKaHel B OpraHax XVBOTHbIX U YeN0BEKa.

OpraHbl. BeretaTvBHble W TreHepaTMBHble OpraHbl pacTeHuid. OpraHbl U CUCTEMbI
OPraHoB XXMBOTHbIX N YenoBeka. PYHKLUUM OpraHOB 1 CUCTEM OPraHoB.

Onopa Tena opraHmamoB. Kapkac pacteHuidi. CKeneTbl OAHOKIETOYHBIX U
MHOIOK/IETOYHbIX >KMBOTHbIX. HapyXHblil M BHYTpPeHHWI ckeneT. CTpoeHuMe W TUMbl
COE[IMHEHNS KOCTEMN.

[BMXeHne opraHu3moB. [lB/KeHMEe OAHOK/IETOYHbIX OpraHM3mMoB: amébounaHoe,
XXTYTUKOBOE, PECHUYHOE. [BWXeHWe MHOMOK/IETOUHbIX PACTEHWIA: TPOMMU3Mbl U HaCTUMU,
[BWXeHne MHOTOK/IETOYHbIX XXMBOTHbLIX W YefioBeKa: MbllleyHas cucTema. Pediekc.
CKeneTHble MbILLLbI 1 UX paboTa.

[MuTaHne opraHuM3moB. [lornolleHe BOAbl, YINEKUCNOro rasa U MUHepaibHbIX
BeLLEeCTB pacTeHMAMW. [uTaHWe >KMBOTHbLIX. BHYTPMNONOCTHOE W BHYTPUKIETOYHOE
nuiiesapeHne. NMnTaHMe MNO3BOHOYHLIX YXMBOTHbLIX. OTAeNbl NULLEBAPUTENLHOIO TpaKTa.
[MnweBapuTenbHbIe XKenesbl. MNuilesapuTensHaa CUCTEMa YenoBeka.

[blXaHne opraHuM3MoB. [bIXaHWe pacTeHWi. [biXaHue XMBOTHbIX. Anddysns rasos
yepe3 NOBEPXHOCTb KNeTKW. KoxkHoe AbixaHue. [bixaTe/lbHasd NOBEPXHOCTb. XKabepHoe u
NEroyHoe fAbixaHue. [biXxaHWe MNO3BOHOYHLIX XXMBOTHbLIX W Ye/loBeKa. OBOJIOLNOHHOE
YCNOXHEHME CTPOEHUA NETKNUX MO3BOHOYUHbLIX XXMBOTHbIX. [bIXaTeNlbHas cucTema YenoBeKa.
MexaHMU3M BEHTUNAUMM NETKUX Yy NTUL WU MIeKONUTaloWmMX. Perynauma abixaHus.
[pbixatenbHble 00bEMBI.

TpaHCcnopT BEWECTB Yy OpraHM3MoB. TpaHCMOPTHbIE CUCTEMbI pacTeHWiA. TpaHcnopT
BELLEeCTB Y >XMBOTHbIX. KpoBeHOCHasd cuctemMa M eé opraHbl. KpoBeHOCHad cucTema
MO3BOHOYHbLIX >XMBOTHbIX K u4enoBeka. Cepfue, KPOBEHOCHble cocyfbl M KpOBb. Kpyru
KpOBOOOpALLEHNS.  IBOMOLUMOHHbIE  YC/IOXKHEHUSI  CTPOEHUS  KPOBEHOCHOW  CUCTEMbI
MO3BOHOYHbBIX XMBOTHbIX. PaboTa cepaua v eé perynauus.

BbigeneHne y opraHvM3MoB. BblaeneHve y pacTeHWA. BblgeneHne y >XUBOTHbIX.
CokpatuTenbHble Bakyosnin. OpraHbl BblgeneHns. dunbTpaums, cekpeums n obpartHoe
BCacblBaHMe KaK MexaHW3Mbl paboTbl OpraHoB BblgesneHus. CBA3b MNONOCTU Tena C
KPOBEHOCHOW W BbIAENNTENbHON CUCTEMaMW. BbigeneHne y MO3BOHOUHbIX YKUBOTHbLIX W
yenoseka. [Mouku. CTpoeHve U (YHKUMOHMpOBaHWE HedpoHa. Ob6bpa3oBaHMEe MOYM Y
Ye/l0BEKa.

3awmta y opraHusmoB. 3alimTta y OAHOK/IETOYHbIX OpraHu3moB. Crnopbl 6akTepuin 1
UMCTbl MNPOCTEMLIMX. 3awpta Yy MHOrFOKNeTouHbIX pacTeHuid. Kytukyna. Cpefctsa
MacCYBHOW N XMMMUYECKO 3aLnTbl. PUTOHUMABI.

3awmTa 'y MHOTOK/EeTOUYHbIX >XMBOTHbIX. [MOKPOBbI M KX NPOM3BOAHLIE. 3alinTa
opraHusMa OT 60ne3Herd. VIMMyHHasa cucTema denoBeka. KNeTOYHbLIA M ryMoOpasibHbIiA
UMMYHUTET. BPOXAEHHBLIA W  NPUOBPETEHHBLIN  CNELUUDUYECKNA UMMYHUTET. Teopus
KNIOHa/IbHO-CeNleKTMBHOrO  mMmmyHuteta (M. Spnmx, &d. M. bepHer, C. ToHerasa).



BocnanutenbHble 0OTBeTbl OpraHu3sMoB. Ponb BPOXKAEHHONO MMMYHUTETA B pasBUTUM
CUCTEMHbIX 3a00/1€BaHWIA.

Pa3fpaXnmoctTb N perynaumsa y OpraHnM3MoB. PasfpaXkMMOCTb Y OAHOKNIETOUHbIX
OpraHn3mMoB. Takcucbl. PazgpaXknmocTb 1 perynaums y pacteHnin. POCTOBbIe BeLLEeCTBa U KX
3HaueHue.

HepBHas cucteMa 1 peieKTopHas perynsaums y XMBOTHbIX. HepBHasa cuctema v eé
OTAeNbl. IBOMOLMOHHOE YC/IOXKHEHNE CTPOEHWUA HEPBHOWM CUCTEMbI Y XXMBOTHbIX. OTAeNbl
r0/IOBHOrO MO3ra NMo3BOHOUHbIX XXMBOTHbIX. Pedriekc 1 pediekTopHas gyra. be3ycnoBHble v
YC/OBHbIE PedieKcsl.

"'ymopanbHas perynsauma M 3HAOKPUMHHAA cucTema XXUBOTHLIX U 4enoBeKa. >Kenesbl
SH[OKPVHHOW CUCTEMbl U WX TOPMOHbLI. [leACTBME TOPMOHOB. B3anMMOCBS3b HEPBHON W
3HLOKPUHHOW cuctem. I'mnoTtasamo-runogmsapHas cucTema.

JdemoHcTpauumn

MopTpeT: W. I1. [aBnos.

Tabnunubl 1 cxembl: «OQHOKIETOUHbIE BOLOPOC/IN», «MHOIOK/IeTOYHbIE BOAOPOC/ N,
«bakTepumn», «lpocTeiwme», «OpraHbl LBETKOBbIX PacTeHUin», «CUCTeMbl OpraHoB
MO3BOHOYHbIX >KMBOTHbIX», «BHYTPEHHEe CTPOEHME HACEKOMbIX», «TKaHW pacTeHUI»,
«KopHeBble cucteMbl», «CTpoeHne cTebnsa», «CTPOeHMEe NUCTOBON MNACTUHKK», «TKaHW
XXUBOTHbIX», «CKefeT YenoBeKa», «luLesapuTesnibHas cucteMa», «KpoBEHOCHas cUCTeMa,
«[blXaTenbHaa cuctemMa», «HepBHaa cuctema», «Koxa», «MbIlleyHas CUCTEMa»,
«BblgennTtencHad  cuctema»,  «3IQHAOKPUHHasA  cucteMa», «CTPOeHMe  MbILLbI»,
«/IMMYHUTET», «KKLIEYHOMONOCTHbIe», «CxemMa nuUTaHUsi pacTeHuin», «KpoBeHOCHbIE
CUCTEMbI MO3BOHOYHbIX XXMBOTHbIX», «CTpoeHWe ruapbl», «CTPOeHWe nnaHapum»,
«BHYTpeHHee CTPOEHME [0XAEBOr0 YepBs», «HepBHas cucTema pblo», «HepBHas cuctema
NArYLWKM», «HepBHaA cucTemMa MpecMblKalowWwmxea», «HepBHaa cuctema ntuy», «HepBHasA
cucTema MeKonuTaroLwmx», «HepBHasa cuctema yenoBeka», «Petnekc».

O6opyfoBaHMe:  CBETOBOM  MMKPOCKOM,  MUKpOnpenapatbl  OAHOKNETOYHbIX
OpraHn3MoB, MUKpornpenapaTbl TKaHel, PakOBMHbI MOJIIFOCKOB, KOMIEKLMN HACEKOMbIX,
UrIOKOXMX, >KMBble 3K3EMMNAPbl KOMHATHbLIX pPacTeHWid, repbapuy pacTeHMin pasHbIX
OT[EeNOB, BMaXHble MpenapaTbl >KUBOTHBLIX, CKENETbl  MO3BOHOYHLIX,  KOMIEKLUN
6eCno3BOHOYHbIX >KMBOTHBIX, CKefleT YenoBeka, 0060pyfoBaHVWe AN19  [AeMOHCTpauum
MOYBEHHOIO M BO3A4YLUHOrO MUTaHMS PacTeHWid, pacliensieHns Kpaxmana u 6enkos noj,
[encTBMEM (hepMeHTOB, 060pyAOBaHME [N [AEeMOHCTPauMn ONbITOB MO  W3MEPEHUIO
XXU3HEHHON EMKOCTU NErkuX, MexaHu3Ma fAblXaTeNbHbIX [ABVXKEHWI, MOLEeNN rOfI0BHOIO
MO3ra Pa3/IMUHbIX XXMBOTHbIX.

JlaGopaTopnasi padora «/13y4yeHne TKaHel pacTeHUI».

JlaGopaTopnas padora «/13yyeHne TKaHe! XXNBOTHbIX».

JlaGopaTopHasi padora «l/13y4yeHne OpraHoB LBETKOBOI0 PacTEHNS».

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

dopmbl pa3MHOXEHMSA OpraHM3MoB: 6ecnosioe (BKIOYas BEreTtaTMBHOE) W MOJOBOE.
Buabl 6ecrnonioro pasMHOXeHus: NoyYKoBaHme, Cnopynaums, hparMeHTaums, KNoHNpoBaHue.



[MonoBoe pa3MHOXeHWe. [ofioBble KNeTKW, unn rameTbl. Meino3. Ctagum meliosa.
[MoBedeHMe XpPOMOCOM B Melo3e. KpoccuHroeep. BWONOrMyYecknin cmbicn Merio3a U
Mo/sI0BOro npouecca. Meiio3 1 ero MecTo B XXM3HEHHOM LIMK/e OpraH1u3MoB.

MpeasapofbllleBoe pa3BuUTMe. [ameToreHe3 Yy >KMBOTHbIX. [10M0Bble  Kenesbl.
O6pa3oBaHve 1 pa3BUTME NOSOBbIX KNeTOK. CnepmartoreHes n ooreHe3. CTpoeHMe NosioBbIX
K/IETOK.

OnnoaoTBOPEHNE 1 AMOPUOHA/IBHOE Pa3BUTME XXMBOTHbLIX. Cnocobbl ONI0A0TBOPEHMS:
Hapy>Hoe, BHYTpeHHee. [NapTeHoreHes.

NHanBuayanbHOe pa3BuTve OpraHn3moB (OHTOreHes). 3MOPUONIOrNS — HaykKa O
pasBUTUM OPraHn3MoB. Mopghozenes — 00Ha u3 enauwvix npobdiem smopuonocuu. Konyenyus
mopghocenos u moodenu mopghoceneza. CTagnum 3MOpMoreHesa XMBOTHbIX (Ha Mpumepe
narywku). ApobneHuve. Tunbl ApPO6MeHUA. [Jemepmunuposannoe u HEOEPMUHUPOBAHHOE
opobnenue. Bracmynra, munet 6nacmyn. OCOOEHHOCTU [APO6MIEHUA MJIEKOMUTAIOLLUX.
3apoapbllleBble NCTKM (racTpynsaums). 3aknagka OpraHoB M TKaHe M3 3apofbllleBbiX
NNCTKOB. B3aumHOe BMSHWE YacTeill pa3BMBatOLerocs 3apogplwa (3M6puoHaIbHas
MHAYKUMA). 3akiafika niaHa CTPOeHWUS >KMBOTHOMO Kak pesynbTaT  MepapXuyveckmnx
B3aVMO/ENCTBMIA TeHOB. BnnsHne Ha 3MOpPUOHA/IbHOE pasBUTME Pas3IMYHbLIX (HaKTOpOB
OKpY>KatoLLIEN cpefbl.

PoCT 1 pa3BuTUE XXMBOTHbIX. MOCTIMOpPMOHaNbHbIA nepuog. Mpsamoe U Henpsimoe
pasBuTue. Pa3BuTve ¢ MeTaMopgo3oM Yy 6eCrno3BOHOYHBLIX M MO3BOHOYHbIX >XMBOTHBbIX.
Buonornyeckoe 3HavyeHWe MNPSAMOro W HENPSMOro pasBUTUA, WX PacnpocTpaHeHVe B
npupoge. Tunbl pocTa >XMBOTHbIX. DaKTOPbl PErynsuuMm pocTa XMBOTHBLIX W YeNOBEKa.
CTagun nocTamMb6pMOHAIbLHOIO Pa3BUTUA Y XKMBOTHbLIX M YenoBeka. [Meprofbl OHTOreHesa
yenoBeka. CTapeHve 1 CMepTb Kak 61oN0rmyeckmne NpoLLeccsl.

PasMHOXeHWEe 1 pa3BuTUe pacTeHuid. FameTouT 1 cnopodut. Meino3 B XKNU3HEHHOM
LUMKne pacTeHuii. O6pa3oBaHMe Criop B Mpouecce Melio3a. FameToreHes y pacTeHui.
OnNoAoTBOPEHNE M pas3BUTUE PaCTUTE/IbHbLIX OpraHvW3moB. [BOIHOE ONA04OTBOPEHME Y
LIBETKOBbIX pacTeHMin. Obpa3oBaHme U pa3BUTHE CEMEHMN.

MexXaHu3Mbl perynaumm OHToreHesa y pacTeHuin 1 XXNBOTHbIX.

JdemoHcTpanuun

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

Tabmuubl ¥ cxembl:  «BeretatvBHoe  pasMHOXeHWe», «Tunbl  6Gecrnonoro
Pa3MHOXEeHUS»,  «Pa3MHOXeHMe  X/aMUAOMOHadbl»,  «Pa3sMHOXeHWe  3BI/IEHbI»,
«PasMHOXeHMe  ruapbl», «Meio3», «XpOMOCOMbI», «laMeToreHes», «CTpoeHue
ANLEKNETKN 1 cnepmatosonaa», «OCHOBHbIE CTaAuW OHTOreHesa», «lpsmoe 1 Henpsmoe
pasBuUTUE», «Pa3BUTME MaliCKOro XykKa», «Pa3BUTME capaHuu», «Pa3BUTUE NArYLIKW»,
«[1BOHOE OMNNOAOTBOPEHME Y LIBETKOBbIX PacTeHWUIA», «CTPOEHNE CEMSH OAHOAO/MbHbIX U
ABYLO/bHBIX PacTeHUN», « KU3HEHHbIN LMK MOPCKOW KanycTbl», «XKN3HEHHBIV LMK MXa»,
«XXU3HEHHbI LMK NanopoTHMKa», «XKN3HEHHbIN LMK/ COCHbI».

O6opyaoBaHMe:  CBETOBOM  MWMKPOCKOM,  MUKponpenapatbl — SALEKNETOK U
CMepMaTo3010B, MofeNb «LIKN pasBUTUS NAMYLLIKA.

JladopaTtopHass padora «/I3yyeHne CTPOEHWA MOMOBbIX KNETOK Ha rOTOBbIX
MUKpOnpenapaTax».



IIpakTuuyeckas padora «BblsiBNeHMe NPU3HAKOB CXOACTBA 3apojblllet MO3BOHOUHbIX
XXUBOTHbIX».

JlaGopaTopuas padora «CTPOEHME OPraHOB Pa3MHOXEHWS BbICLLIMX PACTEHNI.

Tema 11. I'eneTHka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

cTopus CTaHOB/IEHMS M Pa3BUTUA FEHETUKN Kak Hayku. PaboTel I'. MeHgens, I. ge
®pu3a, T. MopraHa. Po/ib 0TeYECTBEHHbIX YYEHbIX B PasBUTUM reHeTukn. PaboTtbl H. K.
Konbuosa, H. . BaBunosa, A. H. benosepckoro, I'. [I. KapneyeHko, FO. A. ®dnannyeHko,
H. B. TumoeeBa-PecoBCKOro.

OCHOBHble TEHETMYEeCKMe TOHATMA U  CUMBOJIbl. [TOMOMIOTMYHbIE  XPOMOCOMBI,
a/iNeNibHble TeHbl, abTEPHATMBHbIE MPU3HAKW, LOMWHAHTHBLIA W PELeCcCUBHbBIA MPU3HaK,
roMo31roTa, retepo3nroTa, YicTas IMHUSA, rmépuabl, reHotTun, peHoTnn. OCHOBHbIE METOAbI
FeHEeTUKN: TMOPUA0NOTNYECKUNIA, LUTONOTMYECKUIA, MONIEKYNAPHO-TEHETUYECKUIA.

JdemoHcTpauumn

MopTpeTol: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbuos, H. V. Basunos, A. H.
Benosepckuid, I'. [. KapneyeHko, KO. A. dununyeHko, H. B. Tumodees-PecoBcKuii.

Tabnuubl 1 cxeMbl: «MeTofbl TeHETUKM», «CXeMbl CKPeLLMBaHNA.

JlaGopaTopuas padora «[po3oduna Kak 06beKT reHETUYECKMUX UCCNEeA0BaHNN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MoHornépuaHoe ckpeuwimBaHme. MepBblil 3akOH MeHAensa — 3akoH eaMHo06pa3ns
rmépunaos NepBoro NokoneHus. Mpasuno JOMUHUPOBaHUS. BTopoli 3akoH MeHaens — 3akoH
pacLuenieHs npu3HakoB. LiMTonornyeckme OCHOBbI MOHOMMOPWUAHOIO CKPeLynBaHus.
[(MnoTesa YNCTOTLI ramMer.

AHanusvpytollee  cKpewmBaHue.  POMEXYTOYHbIA  XapakTep  Hac/iefoBaHus.
PacLLiennieHre Npu3Hakos NpPW HEMoHOM AOMWUHUPOBaHUN.

AnrnépnaHoe cKpewimBaHue. TpeTuil 3akKoH MeHaens — 3aKOH He3aBUCKMMOrO
HacnefoBaHWA NPU3HAKOB. LInTonornyeckme 0CHOBbI AUTMOPUAHOTO CKPEeLLMBaHUS.

CuenneHHoe HacnegosaHve npusHakoB. Pa6otel T. MopraHa. CuenneHHoe
HacnefoBaHME TEeHOB, HapyLleHWe CLUEnIeHns Mexay reHamu. XpoMOCOMHas Teopus
HacneaCcTBEHHOCTH.

"eHeTMKa nona. XpoOMOCOMHbIA MexaHU3M onpeaeneHus nona. AyTocombl U NonoBble
XPOMOCOMbI. ["OMOrameTHbI U reTeporameTHbIA Non. MeHeTuyeckas CTPYKTypa MosioBbIX
XpoMocoMm. HacnegoBaHWe NpU3HAKOB, CLEMIEHHbIX C NMOJIOM.

CeHOTUN Kak LenocTHas cuctema. MneioTponns — MHOXECTBEHHOE AeiCTBME reHa.
MHOXeCTBEHHbIV annieni3M. B3avmogelicTBue HeannefibHbIX FeHOB. KOMMIeMeHTapHOCTb.
anucTas. Nonumepus.

CeHETMYECKUIA KOHTPO/b PasBUTUA PaCTEHWUA, XXMBOTHLIX M YefloBeKa, a Takxke
(PM3MONIOTNYECKMX MPOLECCOB, MOBEAEHUA W  KOTHUTUMBHBLIX (DYHKUMWA. [eHeTuyeckue
MeXaHM3Mbl CUMOMOreHe3a, MexaHn3Mbl B3aUMOAENCTBUSA «X039MH — MapasnT» N «X035UH —
MUKPOOMOM». [eHeTUYeckne acnekTbl KOHTPONA WM M3MEHEHMSi  HacnefCTBEHHOM
NH(OPMaLUN B MOKONIEHUAX KIETOK Y OpraHn3MOB.

JdemMoHcTpanuu

MopTpeTsl: . MeHgens, T. MopraH.



Tabnumupl 1 cxembl: «[1epBblil U BTOPOI 3aKOHbI MeHzens», «TpeTuin 3aKoH MeHzens»,
«AHaNM3npylollee  CKpellmBaHue», «HenonHoe — AOMUHMPOBaHME»,  «CLenjeHHoe
HacnefoBaHMe MPU3HAKOB Yy [Apo3otunnbl», «[eHeTuka nona», «KapuoTun uyesnoBeka»,
«Kapnotun  gposogunbi»,  «Kapuotun  NTUubl»,  «MHOXECTBEHHbIA  annesin3m,
«B3anmopenicTeme reHoB».

O6opyaosaHve: Mogenb A9  [AeMOHCTpauun 3akOHOB efMHO06pasus rmopuaos
MepBOro MOKOMIEHNA W pacLyensieHns npu3HakoB, MOe/b AN [AeMOHCTpauuu 3akoHa
He3aBMCUMOro Hac/efoBaHUA NPU3HAKoB, MOAeNb A1  [AeMOHCTpauuMy  CUensieHHOoro
Hacnef0BaHWA NPU3HAKOB, CBETOBOM MUKPOCKONM, M1KponpenapaT: «4po3otunax.

IMpakTuyeckas padora «/I3yyeHne pesynbTaTOB MOHOTMOPUAHOIO CKPELLMBAHUA Y
APO30NbI».

IMpakTuueckas padora «VI3yyeHune pe3ynbTatoB AUTMOPUAHOIO CKpeLLMBaHUS Y
AP030UIbI».

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

B3avmofeincTeme reHotmna u cpefbl Npu opmMupoBaHun eHoTuna. N3MeHYMBOCTb
NMPU3HaKoB. KayeCTBEHHble W  KOMIMYECTBEHHbIE MpU3HaKWM. Buabl KN3MEHYMBOCTU:
HeHac/neACTBEHHasA N HaC/eACTBEHHAS.

MogamngmkaumoHHas n3MeH4YMBOCTb. Posib cpefbl B (hOpMMPOBaHNN MOAUMDMKALMOHHOA
M3MEHUYMBOCTU. HopMma peakuun npusHaka. BapnaumMoHHbIA pag M BapuaumoHHas KpuBas
(B. MoraHHceH). CBoicTBa MOANGMKALNOHHOM N3MEHYMBOCTMW.

CeHOTMNMNYeCcKass M3MeHUMBOCTb. CBOMCTBA FEeHOTUMUYECKOW WM3MEHYMBOCTWU. Bugbl
reHOTUMNYECKOM N3MEHUYMBOCTU: KOMOMHATMBHasA, MyTaLMOHHas.

KombrHaT1BHas M3MeHUYMBOCTb. Meio3 1 NoioBoi NPoLecc — 0CHOBa KOMOUHATVBHOW
M3MEHUMBOCTU. PONMb  KOMOMHATMBHOW W3MEHUYMBOCTM B CO3[4aHUM TEHETUYECKOro
pasHoo6pasns B npeaenax o4HOro BMaa.

MyTaunoHHast M3MeHYMBOCTb. Buabl MyTauMii: reHHble, XPOMOCOMHbIE, FeHOMHbIE.
CnoOHTaHHble M MHAYUMPOBaHHbIE MyTauun. AAepHble U UMTOMNa3MaTUYecKue MyTauun.
Comatunyeckre 1 nonosble MyTauun. NpuynHbl BOSHUKHOBEHNUA MyTaunin. MyTareHbl U ux
BMSHME Ha  OpraHu3mbl.  3aKOHOMEPHOCTM  MYTaUMOHHOro  npouecca.  3akoH
FOMO/IOrMYECKNX PALOB B HacneAcTBeHHON n3mMeHumBocTM (H.W. Basunos). BHesgepHas
MN3MEHUYMBOCTb N HAC/IEACTBEHHOCTb.

Onueenemuxka u INUCEHOMUKA, pPOJlb INUCEHEMUUECKUX cj)akmopoe 6 HACNe0068aHUU U
usmernvyueocmu qbeuomunuqecmtx NPU3HAKOB Y OPp2AHU3MOE.

JdemoHcTpanuun

MopTpeTol: I'. e dpus, B. NoraHHceH, H. V. Basnnos.

Tabnmupl 1 cXembl: «Buabl n3MeHUMBOCTU», «MoanpUKaLMOHHaA WU3MEHUNBOCTb,
«KomMbMHaTMBHasA  M3MEHYMBOCTb», «Meio3», «OnnofoTBOpeHue», «I eHeTnyeckune
3a00/1eBaHNS YeNoBeEKa», «Buabl MyTaLuii».

O6opyaoBaHMe: XXUBble MU repbapHble 3K3eMMNAPbl KOMHATHbIX PacTeHWI, PUCYHKM
(hoTorpadum) XXMBOTHBIX C Pa3IMYHBbIMK BUAAMUN N3MEHUMBOCTH.

JlaGopaTopHass pa6Gora «lccnefoBaHMe 3aKOHOMEPHOCTEW MOAUMDUKALMOHHOWA
M3MEHUYMBOCTU. OCTPOEHNE BapUaLMOHHOIO Psifa U BapuaLMOHHON KPUBOM».

IMpakTHyeckas padora «MyTaunmn y 4po3odusibl (Ha FOTOBLIX MUKPOMpenaparax)».



Tema 14. I'eHeTHKA YesI0BEeKAa

Kaprotun yenoseka. MexayHapoaHaa nporpaMMa MUCCnefoBaHUs reHoMa 4YenoBeka.
MeTozb! N3yYeHuns reHeTUKN YesioBeka: reHeasiorMyeckui, 6/IM3HEL,0BbIN,
LIMTOreHEeTUYECKNIA, MoNynALMOHHO-CTaTUCTUYECKNIA, MOJIEKYNIAPHO-TEHETUYECKMIA,
CoBpeMeHHoe onpefeneHune reHoTmna: NO/THOTEHOMHOE CEKBEeHMpOBaHue,
reHoTMUNMpOBaHWe, B TOM Yucie ¢ nomoupto MLP-aHanm3a. HacneacTeeHHble 3a60/1eBaHNA
yenoBeka. IeHHble M XPOMOCOMHble 60/e3HM YenoBeka. BonesHW € HacnefCcTBEHHOM
NpeApacrofioXKeHHOCTLHO. 3HaYeHNe MeULMHCKON FreHeTUKN B NPeOTBPaLLEHNN U NIeYeHNN
reHeTMYeCKMX  3abosieBaHNA  4YenoBeka. MeamMKO-TeHETUYECKOe  KOHCY/IbTMPOBaHMe.
CTBO/0OBbIE K/IETKMN. MMOHATUE «TEHETUYECKOr0 rpy3a». ITUYeCKMe acnekTbl UCCNeL0BaHN B
061aCcTN pefakTMpPOBaHUA reHOMa 1 CTBOJIOBbLIX K/ETOK.

["eHeTNYeCKMe (PaKTOPbl MOBbLILLEHHON YyBCTBUTE/IbHOCTU Ye/ioBeKa K (pM3nYecKoMy 1
XUMUYECKOMY 3arps3HeHuO0 OKpYXKatoLlein cpefbl. eHeTMYecKas MnpeapacrofioKeHHOCTb
4e/i0BEKA K NaTO/IOrNAM.

JdemoHcTpanuu

Tabnmupl 1 cxembl: «KaprnoTtn yenoBeka», «MeTofbl M3yUYeHNUS TEHETUKN YesloBeKa,
«["eHeTnYecKMe 3a60/1eBaHNA YeNOBEKa».

IIpakTuuyeckas padora «CocTaB/eHNe N aHaIN3 POLOC/IOBHOMN».

Tema 15. Cennekuust OpranusMosB

JomMecTukauma 1 cenekuma. 3apoxkaeHue cenekunm n gomectukaumm. Yuedue H. .
BaBnnoa 0 LleHTpax MNPOUCXOXKAEHWA WU MHOroobpasvs KynbTYPHbIX PacTeHWid. Ponb
CefleKUMN B CO3[aHn1 COPTOB PACcTEHMIN U MOPO[ XXMBOTHbIX. COpT, nopoaa, WwramMmmM. 3aKoH
FOMOJIOTMYECKUX PAAOB B HAC/eACTBEHHOM M3MeHUMBOCTU H. . BaBWnoBa, ero 3HauyeHme
QNS CENEKLMOHHON paboThl.

MeToabl  CENneKUMOHHOMW  paboTbl.  VICKYCCTBEHHbI  OTOGOP:  MaccoBbli W
WUHAVBUAYASTbHBIN. 3Tarbl KOMOWHAUMOHHOW cenekumn. McnbiTaHne npomsBoguTeneid no
notomctsy. OT60p MO reHOTUMNY C MOMOLLLIO OLEHKN (heHOTMMA NOTOMCTBA U OTOGOP MO
reHoTuny ¢ nomoubio aHanmsa AHK.

CKYCCTBEHHbI MyTareHe3 Kak MeTof CeNeKUMOHHOW paboTbl. PaaMaunoHHbIA ©
XUMUYECKUIA MyTareHe3 Kak WCTOUYHMK MyTauui Yy Ky/nbTYpHbIX (DOPM OpraHu3MOoB.
crnonb3oBaHWe TeHOMHOIO0 pefakTUPOBaHWA WM METOAO0B peKoMOMHaHTHbIX AHK ans
NONyYEHUA UCXOAHOI0 MaTepuana Ans cenekymnm.

MonyyeHne nonunionaoB. BHyTpuBMaoBas rubpnamsauyms. bnamMskopoacTBeHHOe
CKpewuBaHne, WM WHOPUAMHI. HepoACTBEHHOE CKpewuBaHWe, WM ayTOPUANHT.
[eTepo3nc M ero npuumHbl. Kcnonb3oBaHMe reTepos3nca B cenekumn. OTAaNéHHadA
rmépuamsaums. NpeogoneHne 6ecnnogmsa MeXBUAoBbIX rmopnaos. JOCTUMXKEHUA Cenekuunm
PacTeHU N XXUBOTHbIX. «3enénas pesomoyusiy.

CoxpaHeHne 1 n3yyeHune reHeTUYECKMX PecypcoB Ky/bTYPHbIX PacTEHUA U UX AMKUX
poauyein Ans Cco3daHus HOBbIX COPTOB M TMOPUAOB CENIbCKOXO3ANCTBEHHBLIX KY/NbTYP.
Hs’yquue, COXpaHerue u ynpaesjieHue ceHemudecKumu pecypcamu CENbCKOXO3AUCMBEHHbIX U
NPOMBICIIOBbLX IHCUBONIHBIX 6 UENAX YVIYUULERUA CYUeCmeyrouux u CO30AHUSL HOBbIX I’lOpO@,
JAUHUL U Kpoccoes, 6 mom Hucie ¢ NnpPpuUMeHeHUuem COBPEMEHHbBIX Memoooes HAYUYHbIX
ucciedo8anull, nepedosuvlx uoell U NePCneKmu8HbIX MexHON02UIL.



JeMmoHCcTpanumn

MopTpeTbl: H. V. Basunos, . B. MuuypuH, . [I. KapneueHko, I1. . JlykbaHeHKO, b.
J1. Actaypos, H. bopnoyr, . K. benses.

Tabnmupl 1 cxembl: «LIeHTpbl NPOUCXOXAEHUA W MHOroobpasus Ky/bTYPHbIX
pacTeHnin», «3aKOH rOMOOrMYeCKMX PALOB B HAC/MEACTBEHHOW M3MEHUMBOCTU», «MeToapbl
cenekunmn», «OTaanéHHas rnbpuamsaums», «MyrtareHes».

JlaGopaTtopuas padora «l/I3ydeHMe COPTOB KY/NbTYPHbIX PacTEHUA W MOPOA
LOMALLHUX XXUBOTHBIX».

JlaGopaTopHas padora «/13y4yeHne MeTOL0B CeNeKUNN PacTEHNIA».

IpakTuyeckas padora «[1pVBMBKa PACTEHNI».

Axckypeusi «OCHOBHblE METO/bI U JOCTVKEHUS CeNEKLMN PACTEHUIA N XXMBOTHbIX (Ha
CeNEeKUMOHHYIO CTaHLMIO, NJIEMEHHYIO (DepMy, COPTOUCTIbITATE/bHBIA Y4aCTOK, B TEMNIMYHOE
X039MCTBO, B /1a60paTopmio arpoyHUBEPCUTETA UM HAYYHOTO LieHTpa)».

Tema 16. bUoTeXHO0JI0TMSI 1 CHHTETHYECKAasi OMO0JI0THS

OO6beKTbl, UCMOMb3yeMble B OMOTEXHOMOMMM, — K/NETOYHbIE U TKaHEBbIE Ky/bTYpbl,
MUKPOOPraHn3Mbl, MX XapakTepucTuka. TpagnumMoHHas OMOTexXHonorus: XxneboreyeHwe,
MOSlyYeHe KMC/IOMOJSIOYHbIX MPOAYKTOB, BWHOAenne. MUKPOOMONOrMYECKNIA CUHTES.
OO6BbeKTbl MWKPOOMOMOTMYECKMX TEXHOMOrNA. [1pon3BOACTBO 6efika, amMMHOKUCIOT U
BUTaMWHOB.

Co3fjaHne TEXHONMOMMA N MHCTPYMEHTOB  LiefleHarnpaB/leHHOr0  U3MEHEHUs U
KOHCTPYMpPOBaHWA TEHOMOB C LeNbl0 MONYYeHUs OpraHusmMoB WM UX KOMIMOHEHTOB,
COZIePXKaLLMX He BCTpeyaroLLecs B NpMpose BMOCMHTETUYECKIE NMYTH.

KneTouHasa nHxxeHepusa. MeTofpbl KylbTypbl KNETOK U TKaHEn pacTeHuin N XKNBOTHBIX.
KpunobaHkun. ComaTnyeckas rmopuamsaums u COMaTUYeckmin amopumoreHes. cnonb3oBaHme
rarlnom,u,os B CefleKU,I/II/I paCTeHMVI. HOﬂyquue MOHOKNIOHANbHBIX anmumel. Hcnonvzosanue
MOHOKIJIOHAJIbHbIX u NOJIUKIIOHA/IbHbIX armumen 6 Me()uuune. MCKyCCTBeHHOE
OMn/I0f0TBOPEHNE. PEKOHCTPYKUMA SANLEKTETOK M KIOHUPOBaHME >KMBOTHbIX. MeTtos
TpaHcnaHTaunum  aaep KNetok. Texnonoeuu  0300poGieHUs,  KYIbMUBUPOBAHUS U
MUKDOKIOHATIbHO2O PA3MHOINCEHUA CeNbCKOXO3AUCMEECHHBIX KyJlbmyp.

XpOMOCOMHass M TeHHas  WHXeHepus.  VICKYCCTBEHHbI  CUHTE3 TeHa U
KOHCTpynpoBaHue pekombuHaHTHbIX [OHK. Cozoanue mpanceennvix  opeanuzmos.
[OoCTVXeHnss 1 MepcrnekTMBbl XPOMOCOMHOW W TeHHOW WHXeHepun. OKOMOTUYeckue u
3TUYeCKMe NPo6/IeMbl TEHHOW UHXKEHEPUN.

MeauunHckue  6uotexHonormn.  loctreHoMHass  uudpoBas  meguumHa.  TLP-
AmnarHocTnka. MeTabonoMHbIA aHann3, reHOLEHTPUYECKMIA aHaM3 NpoTeoMa YesioBeka A
OLIEHKW COCTOAHUA ero 340poBba. Iicnonb3oBaHWe CTBOMOBLIX KNeTOK. TapreTHas Tepanus
paka. 3D-OuouHXeHepusa [Ana  paspaboTKM  (PyHAAMEHTa/IbHbIX OCHOB  MeAULMHCKNX
TEXHOMOIMI, CO34aHUS KOMIM/EKCHbIX TKaHelW CcoyeTaHMeM TEXHONOrUA TPEXMEPHOro
OMONPUHTUHIA U cKaddonanHra Ans peLleHns 3a4a4 nepcoHaIM3NPOBaHHOM MeAULMHDI.

Co3fjaHne BEKTOPHBIX BakKUMH C Lefiblo 06ecneyveHnss KOMOMHUPOBAaHHOW 3alwuThl OT
Bo36yauTenein OPBW, ycTaHOBNEeHME MOMEKYNAPHBIX MEXaHW3MOB (hYHKLMOHUPOBaHUA
PHK-cozep»alix BUpYyCOB, BbI3biBAKOWMX 0OCOO0 oOnacHble 3ab0/1eBaHUA YenioBeka U
YXUBOTHbIX.



JeMmoHCcTpanumn

Tabnuubl 1 cxembl:  «l/ACnNonb3oBaHWE MUKPOOPraHW3MOB B MPOMbILLIEHHOM
Npou3BOACTBE», «KNETOUHAA HXXEHEPUA», «[ eHHasA UHXKEHepUa».

JlaGopaTopHas padora «/13yyeHre 06bEKTOB OMOTEXHONOTAN.

IIpakTuyeckas padora «[1onyyeHne MOTOYHOKNC/ILIX MPOAYKTOBY.,

Dxckypeusi «<BUOTEXHOMOMNA — BXKHENLIAsA NPOM3BOAMTENbHAA CMa COBPEMEHHOCTU
(Ha 6MOTEXHOMOrMYECKOe NMPON3BOACTBO)».

11 KIIACC

Tema 1. 3ap0>1meHne H pasBUTHUE IBOJHOINOHHBIX Hpe)j[CTaBJIeHI/Iﬁ B OHOJIOTHH

JBONMOUMOHHAA Teopus Y. [apsuHa. NpeAnocbinkM BO3HWUKHOBEHUS [AapBMHU3MA.
XKn3Hb 1 Hay4yHaa featenbHocTh Y. [apBuHa.

ABmxyuine cunbl ssonoumm Buaos no Y. [dapBuHY (BbICOKAA WHTEHCMBHOCTb
PasMHOXXEHUS OpPraHNU3MOB, Hac/efCTBeHHAs WM3MEH4YMBOCTb, 60pbba 3a CyLEeCTBOBaHUE,
€CTECTBEHHbIN N MCKYCCTBEHHbIA OTOOP).

OdopMneHne cuHTeTMYecko Teopun 3onmoumn (CT3). HenTpanbHas Teopus
aBonoummn. CoBpeMeHHass 3BOMOLMOHHAA 6Monorus. 3HavyeHre 3BOJIOLMOHHON Teopun B
(hopMMPOBaHNM eCTECTBEHHO-HaYYHON KapTUHbI MUpPa.

JlemoHCcTpauumn

MopTtpeTsbl: ApuctoTtens, K. JInHHeRr, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK. KioBbe, Y.
HapsuH, C. C. YeTepukos, V. V. LLmanbrayseH, k. XongeiH, [. K. benses.

Tabnuubl 1 cxembl: «Cuctema xuson npupodbl (Mo K. JIMHHeK)», «J1eCTHMLA XMBbIX
cyllects (no Jlamapky)», «MexaHn3am (HOpMUPOBaHUS MNPUCNOCOBNEHNIA Yy pacTeHUA ©
XMBOTHbIX (N0 Jlamapky)», «KapTta-cxema MapLupyTa nytewectsus Y. J[apBuHa»,
«Haxogkn Y. [apsuHa», «®PopmMbl 60pbObl 3a CyLLeCTBOBaHME», «Ilopoabl ronyoemn,
«MHoroob6pasune KynbTYpHbIX (hOpM KanycTbl», «[1opoabl AOMALUHMX XMBOTHbIX», «Cxema
06pa3oBaHMsi HOBbIX BUAOB (Mo Y. [dapBuHy)», «Cxema COOTHOLLUEHUS ABMKYLLUX CUJT
3BOMOLMM», «OCHOBHbIE MOSIOXEHNSA CUHTETUYECKOW TEOPUU 3BOJTHOLNN».

Tema 2. MuKpo3BOIIOLMSA U €€ pe3yJIbTAThI

Monynsaumsa Kak aneMeHTapHasd eauHuua asonounn. CoBpeMEHHbIe METOAbl OLEHKM
FeHeTNYEeCKOro pasHoobpasns U CTPYKTYPbI MONYNAUNiA. VI3meHeHWe reHooHa nonynsuum
KakK 3/1leMeHTapHOe 3BOJTIOLUMOHHOE AB/eHNe. 3aKOH reHeTMYEeCKOoro pasHoeecus k. Xapaw,
B. BaitHGepra.

AnemMeHTapHble (akTopbl (ABWMXKYLLME CUbI) 3BOMAKOUMKW. MyTaUMOHHbLIA NpoLecc.
KombuHatuBHas M3MeH4MBOCTb. [peild reHoB — cny4aliHble HeHanpaB/eHHble N3MEeHeHMS
4acToT afineneit B Nonynaumax. SPEeKT oCHOBaTeNS. Dgdgexm OYmuiiouno20 20pabliKa.
CHudicenue eeHemuuecko2o pazHoobpasus: npuuunvl u cieocmeus. llposenenue >¢ppexma
opeiigha 2enoé 6 Ooavwux u manvix nonyaayusx. Murpayun. Msonaumsa nonynsyuni;
reorpaduyeckasn (NpPocTpaHCTBEHHaNA), buonornyeckas (PenpoayKTUBHas).

EcTecTBeHHbII 0TOOP — HanpaBnsoWMiA hakTop 3BoNHOUMA. POPMbI €CTECTBEHHOIO
oT60pa: ABVKYLLMIA, CTAaBUNN3NPYIOLLMIA, pa3pbiBatOLLMIA (AU3PYNTUBHBIR). onoBol oT60p.
BO3HNKHOBEHWE 1 3BOJIOLMA COLMAILHOMO NOBEAEHNSA XKMBOTHbIX.



[Mprcrnoco6/1eHHOCTL OPraHM3MOoB KaK pesynbTaT MWKPO3BOMOUMA. BO3HMKHOBEHME
npucnocobnieHninc 'y  opraHu3moB.  Apomopdosbl M uauoagantaumu.  Mpumepsl
MPUCMOCO6/IEHNIA Y OpraHM3MOoB: MOPQONOrnyeckue, MU3NoONOrnyeckne, BUOXMMMUYECKNE,
nosefeHYeckne. OTHOCUTENBHOCTb MPUCMOCO6/IEHHOCTM OpraHM3MOB,

Bug, ero kputepun n CTpyktypa. BugoobpasoBaHue Kak pesynibTaT MUKPO3BOJIHOLMMN.
N3onaumsa — KNo4veBoin (haktop BMA006pasoBaHuMs. [yt 1 cnocobbl BMAO06GPa30BaHMS:
annonarpuyeckoe (reorpagmyeckoe), cumnaTpuyeckoe (3KOMOrMYECKOe), «MIHOBEHHOE»
(nonmnnongunsauus, rmbpuamnsaumns). AnnmtensHOCTb 3BOSOLMOHHBIX MPOLIECCOB.

MexaHn3Mbl (POPMMPOBAHUS BMOIOrMYECKOro pa3Hoobpasus.

Ponb 3BOMOLMOHHOW 6MONOrMM B pa3paboTke HayyHbIX METOAO0B COXPaHeHUs
bropasHoo6pasna. MUKPO3IBONIOUMA U KO3BOMOLMA NMapasUToB N MUX X035eB. MexaHN3Mbl
(hopMUPOBaHNSA YCTONYMBOCTM K aHTUONOTNKAM U CNOCO6bI 60pbObI C HE.

JdemoHcTpauumn

MopTpeTol: C. C. YeTBepukos, 3. Mawp.

Tabnuubl N cxembl: «MyTaLMOHHAA M3MEHUMBOCTL», «[MONYyNAUMOHHAA CTPYKTypa
Buga», «Cxema MposiBfieHNs 3akoHa Xapav—BaiHbepra», «ABMmKyLne CUbl 3BOMOLUNY,
«DKOMormyeckas U3onauma nonynaumini ceBaHCKon topenmn», «lreorpadmyeckas U3onaums
NMCTBEHHULBI  CUOMPCKOA W NINCTBEHHWULbLI  AaypcKon», «[lonynsuMoHHble  BOJHbI
YMNCMEHHOCTN XMLLIHMKOB WU XXepTB», «CxeMa [AelCTBUS eCTECTBEHHOIO0 0T6opa», «PopMbl
6opbObl 3a CYLECTBOBaHME», «VHAYCTPUaNbHbIA MenaHn3m», <«XKMBble WCKOMaeMble»,
«OKPOBUTENLCTBEHHAs OKPacka »XMBOTHbIX», «[peaynpexxaaroLlas OKpacka XMBOTHbIX»,
«®dusnonormyeckme  agantaumm»,  «pucnoco6NeHHOCTb  OpraHMsmMoB U eé
OTHOCUTENbHOCTbY», «KpuTepumn Bunga», «Buibl-4BoHMKM», «CTPYKTYpa BMAA B NPUPOAE»,
«Cnocobbl  BMAOOOpa3oBaHus», «leorpauyeckoe BMAoOOpa3oBaHME TPEX BWUIOB
NaHAbILWEeR», «3KOIOornyeckoe B1A006pa3oBaHmne BULAOB CUHUL», «[T0NMNI0UALI PACTEHUA»,
«KanycTHO-pefeUHbIin rnopuay».

O6opynoBaHue: repbapun pacTeEHUI, KONMEKLUMM HACEKOMbIX, Yydena MTUL, 1 3BEPEit C
npumepamm pasIMyHbIX NPUCNOCO6IEHNIA, YyYdena NTUL, 1 3Bepeit pasHbIX BULOB, repbapum
pacTeHuin 6/IM3KMX BUA0B, 06pPa30BaBLUNXCS Pa3NYHbLIMK criocobamu.

JlaGopaTopnas padora «BbIsSiBNeHVE N3MEHUMBOCTM Y 0COOEI OAHOI0 BUaA».

JlaGopaTopnast pa6ora «[1pnuCnNoco6sieHnss OpraHM3MoB U UX OTHOCUTE/bHas
LIe1eCO0BPa3HOCTb».

JladopaTopnasi pa6ora «CpaBHeHMe BUA0B N0 MOP(POIOrMYECKOMY KPUTEPUNIO».

Tema 3. Makpo3BoIIOIMS U €€ pe3yJIbTaThl

MeToabl  M3yyYeHUA MaKpo3BO/MOUMW. [ManeoHTONOrMyeckne MeTOoAbl  U3YYeHUs
aBonouun. MNepexoaHble POPMbI U (IUNIOreHeTUYECKIME Psifbl OPraHU3MOB.

Buoreorpaguyeckme MeToabl M3yveHUs 3sonoumn. CpaBHeHMe HNOpbl U (hayHbl
MaTeprKOB U OCTPOBOB. broreorpagmyeckne o6nactn 3emnn. Buabl-sHAEMUKA U PEIUKTBI.

AMOpPUONOrNyeckme 1M CPaBHUTENIbHO-MOP(O/IOTUYECKME  METOAbl  U3Y4YeHMS
3BONIOUMN. [TeHETUYECKME MEXAHN3MbI 3BOJTOLIMM OHTOreHe3a 1 NMosBIEHUS 3BOJTOLMOHHbIX
HOBLUECTB. [TOMO/IOMMYHbIE W aHa/IOMMYHbIe opraHbl. PyanMeHTapHble opraHbl 1 aTaBU3Mbl.
MoneKkynsipHO-reHeTu4Yeckne, OUOXUMUYECKME W MaTeMaTUYECKMe METOAbl W3Y4YeHMs



agoniounn. FromonornyHble reHol. CoBpeMeHHbIE MeTOAbl MOCTPOEHUS (PUIOreHeTUYECKMX
[lePEBLEB.

XpOMOCOMHbIe MyTaLUn 1 3BONHOLNA TEHOMOB.

Obune 3aKOHOMepHOCTM (NpaBwna) 3BOMOUMW. [lpunyun cmenvl  GyHKyuil.
HeobpatumocTb 3Bontoumn. AfanTrBHaa pagmaums. HepaBHOMePHOCTb TEMMOB 3BOJTHOLMN.

JdeMoHCcTpanuu

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, . Mionnep, 3. leKKerb.

Tabnuubl M cxembl: «®PUMNOreHETUYECKNIA  psAg  Nowaan»,  «APXEeonTepuKe,
«3Bepo3ybble  fALepbl», «CTerouedanb», «PUHUOMUTLI», «CeMeHHble ManopPOTHUKU»,
«buoreorpaduyeckme 30Hbl 3emn», «[pend KOHTUHEHTOB», «PenuKTbl», «HayasbHble
cTagun 3MOPUOHANILHOTO PasBUTMS  MO3BOHOYHbIX XXMBOTHbLIX», «[ OMOMIOTUYHbIE W
aHasIornyHble opraHbl», «PyAUMEHTbI», «ATaBU3MbI», «XPOMOCOMHbIE HAbOPbI Ye/loBeKa U
LUMMMNaH3e», «["NaBHble HanpaBieHNs 3BONHOLUNY», «O6LLMe 3aKOHOMEPHOCTI 3BOMTHOLLMMN.

O6opyfoBaHMe: KOMINEKUNA, repbapumn, MyNs>KU UCKOMaeMbIX OCTaTKOB OPraH13MmoB,
MY/ISXKU FTOMOJIOTNYHbIX, aHa/IOMMYHbIX, PYAUMEHTapPHbIX OPraHOB W aTaBM3MOB, KOJIIEKLUN
HaCeKOMbIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe *KU3HA Ha 3emJie

HayuHble rvnoTtesbl NPOUCXOXKAEHUS >XM3HWM Ha 3emne. ABMOreHe3 M MaHcnepmus.
[JoHay4yHble NpeAcTaBieHNs 0 3apOXKAEHUN XKU3HW (KpeaunoHU3M). T1MnoTesa NOCTOSAHHOIo
CaMO03apoXKAEHNA YXKM3HN N e€é onpoBep)eHWe onbiTamn ®. Pean, J1. CnannaHuaHu, J1.
MacTtepa. MponcxoxaeHme XN3HM 1 acTpobnonorus.

OCHOBHble 3Tanbl HeopraHW4YeckoW 3sonouun. TllnaHeTapHas (reosormyeckas)
aBonoUMA. Xummndeckas 3BoouUnA. AOMOTeHHbIN CMHTE3 OpraHMYecKUX BeLLecTB W3
HeopraHuyecknx. OnbIT C. Munnepa un I'. KOpu. ObpasoBaHne NoIMMEPOB 13 MOHOMEPOB.
KoauepsatHas runotesa A. . OnapuHa, runotesa nepBuMYHOro 6ynboHa . XongeiHa,
reHeTnyeckaa runotesa . Ménnepa. Pnéosumbl (T. Yek) u runotesa «mupa PHK» Y.
MMn6epTa. PopmmpoBaHme MeMbpaH 1 BOZHMKHOBEHVE NPOTOKETKN.

Nctopua 3emnm n metoabl €€ umsydyeHus. VIckonaemble OpraHM4YecKue OCTaTKW.
[eoxpoHosormas 1 eé wmetodbl. OTHOCUTeNbHas W abCO/MIKOTHAsA  TeOXPOHOJOrUS.
["e0XpOHO/I0rMYecKas LKaia: 30HbI, 3pbl, MEPUOAbI, AMOXW.

Haua/ibHble aTanbl OpraHnNYecKoin agontounn. INossaeHne 1 3BONOLMS NEPBbLIX KNETOK.
Jsonouna metabonmsma. BosHMKHOBEHME NepBbIX 3KOcUCcTeM. COBpPeMeHHbIE MUKPOOHbIE
OVMONNEHKN KaK aHanor nepsbiX Ha 3emne coobulects. CTpomartoninTbl. MpoKapnoTbl U
3YKapuoThl.

[MponcxoxaeHne aykapuoT (CMMOKUOreHes). IBOJOLMOHHOE MPONCXOXKAEHNE BMPYCOB.
[MponcXoXKaeHne MHOTFOK/IETOYHbIX OpraHmsmMoB. BO3HMKHOBEHME OCHOBHbLIX rpynn
MHOTOK/IETOYHbIX OPraHu3mos.

OCHOBHbIe 3Tanbl 3BOMOLUMM BbICLLIMX pacTeHWNil. OCHOBHbIE apoMOpo3bl PacTeHUMN.
Bbixog pacTeHuii Ha cywly. osiBneHMe CMNOpoBbIX PacTeHWd U 3aBOEBaHWE UMK CYLLN.
CeMeHHble pacTeHus. MPoncXoXKaeH e LBETKOBbIX PaCTEHNIA.

OCHOBHbIe 3Tanbl 3BOIOUNN XUBOTHOrO Mmpa. OCHOBHbIE apOMOP(I03bl XUBOTHbIX.
BeHackast hayHa. KemOpUIACKMIA B3pbIB — MOSIBNIEHWE COBPEMEHHBLIX TUMOB. [lepBble
XOPA0Bble XMNBOTHbIE. XX13Hb B BOAE. DBO/HOLMSA MO3BOHOUHLIX. [poncxoxaeHne amhmonii



N penTunni. MNMponcxoxaeHne MAeKonUTaLWmMX 1 NTUL. MNprUHUMN KIK0YeBOro apomopgosa.
OcBoeHMe 6eCcrno3BOHOYHBLIMU U MO3BOHOYHLIMU YKUBOTHbLIMU CYLLUW.

Pa3BuTME XWU3HM Ha 3emne Mo 3pam W nepuodam: apxeid, NpPOTepo30ir, Naseoson,
Me3030M, KailHO30iM. OO0Llas XapakTepucTuka KamMmata W reonormyeckmx npoLeccos.
[MosBMeHMe M pacuBeT XapakTepHbIX OpraHnM3MoB. YT/ie0bpa3oBaHMe: €ero YCroBus U
B/IMSIHVE Ha ra3oBblil COCTaB aTMOCHepb!.

MaccoBble BbIMUPaHUSA — 3KOIOTMYECKME KPU3UCHI NPOLLIOro. MNpuymnHLI U CneacTBns
MaccoBbIX BbiMUpaHUA. COBPEMEHHbIA  3KOIOTMYECKUIA  KPU3WUC, €ro  OCOBEHHOCTW.
[Mpobnema coxpaHeHns bruopasHoobpasmns Ha 3eMne.

CoBpemeHHad cuCTeMa  OpraHuMyeckoro mupa. [puHUMMBLL  Knaccugurkaumm
opraHn3moB. OCHOBHbIE CUCTeMaTUYECKIME TPynMbl OPraHnU3MoB.

JdeMoHCcTpanuu

MopTpeThl: ®. Pegu, J1. CnannaduaHu, f1. MNactep, . V. MeuHnkos, A. . OnapuH,
k. Xongein, . Ménnep, C. Munnep, I'. FOpw.

Tabnmupl 1 cxembl: «Cxema onbita ®. Pegu», «Cxema onbita J1. lMactepa no
N3YYEHUIO CaMO03apOXKAeHUA XN3HU», «Cxema onbita C. Munnepa, I'. FOpu», «3ITanbl
HeopraHM4ecKom 3BOMIOLMU», «[eOXPOHOMOrnyeckas LWKana», «HavanbHble 3Tanbl
opraHn4Yeckon aponouum», «Cxema 00pa3oBaHMS 3yKapuoT MyTEM CUMOMOreHe3a,
«Cuctema XMBOM  npupodbl», «CTpoeHMe BUpyca», «ApPOMOP(O3bl  PacTEHWUIA»,
«PUHNOUTLI», «OAHOKNETOUYHbIE BOAOPOCNY», «MHOIMOKNETOUYHbIE BOAOPOC/INY», «MXW»,
«[M1anopoTHUKM», «[ 0n0CeMeHHble pacTeHUs», «OpraHbl LBETKOBbIX pacTeHui», «Cxema
PasBUTUA  >KMBOTHOrO  MUpa»,  «ApPOMOP(O3bl  XXMBOTHbIX»,  «[llpocTenmne,
«KunweyHononocTHble», «I110CKMe YepBu», «UNeHUCTOHOTne», «PblObl», «3eMHOBOAHbIEY,
«[MpecmblKaroLmecs», «MTuybl», «Mnekonutatowme», «Pa3BUTUE XU3HW B apXenCKow
ape», «Pa3BUTNE XKU3HM B NPOTEPO30IMCKONA 3pe», «Pa3BUTIE XKN3HM B Masie030/CKONA 3pe»,
«Pa3BUTME XXW3HW B ME3030/MCKOM 3pe», «Pa3BUTUE >XU3HM B KaiHO30MCKOW 3pe»,
«COBpeMeHHas cMcTemMa OpraHNMYecKoro Mupa.

Ob6opypfoBaHue: repbapumn pacTeHWUiA PasiNYHbIX OTAENOB, KOMIEKLUMU HACEKOMbIX,
BI&XKHbIE MpenapaTbl XXUBOTHbIX, PAKOBUHLI MOJIIFOCKOB, KOMMEKLMU UTNIOKOXNX, CKENeThI
MO3BOHOYHbIX XXMBOTHbIX, Yyyena NTUL, U 3BEPeR, KOMNEKLMN OKaMEHEN0CTen, NosesHbIX
MCKOMaeMbIX, MyNSXKN OPraHNYecKnX ocTaTKkoB OpraH13MoB.

BupryanbHas nadopatopHasi paéora «MogenvposaHue onbiToB Munnepa—HOpu no
N3yYeHU0 abMOreHHOro CUHTE3a OpraHMYeCcKnX CoeMHEHNIA B NEPBUYHO aTMOCqepes.

JlaGopaTopnasi padora «/I3yyeHMe W ONUCaHWE WCKOMAEMbIX OCTATKOB [PEBHUX
OpraHn3mMoB».

IIpakTuueckas padora «/I3ydyeHMe OCOOGEHHOCTEN CTPOEHWUS pPacTeHMIn pasHbIX
OT[ENoB».

IIpakruueckass pa6ora «/I3yyeHne OCOBEHHOCTE CTPOEHMS  MO3BOHOYHbIX
YXXUBOTHbBIX».

Tema S. IIpoucxoxkaeHue 4ejioBeKa — AaHTPOINOIeHe3

Pa3genbl 1 3agayun aHTponosorni. Metoabl aHTPOMNONOTUN.

CTaHOBNeHWE NPeACTaBNeHNIA O NPOUCXOXKAEHNN YenoBeKa. PeMrno3Hble BO33PeHUS.
CoBpeMeHHble Hay4YHble TEOPUN.



CXOACTBO 4enoBeKa C >KMBOTHbIMW. CKUCTEMATUYECKOE TOMOXEHME YeslOBeKa.
CBuaeTenbCTBa CXOACTBA YesioBeKa C XKMBOTHbLIMW: CPaBHUTENbHO-MOP(OIOrNYecKme,
ambpuonornyeckue, u3noaoro-onmoxmMmyeckne, nosegeHyeckne. OTINYMA YenoBeka OT
YXUBOTHbIX. T1pAMOXOXAEHWE W KOMMMEKC CBA3AHHbIX C HWM MPU3HAKOB. PassuTtume
FO/IOBHOIO MO3ra U BTOPOW CUTHA/IbHOW CUCTEMBI.

Asmxyume cunbl  (hakTopbl) aHTpornoreHesa: 6GMOMOrMYecKne, coumasbHbIe.
CoOTHOLLEeHMe BMOIONMYECKMX U COLMANTbHBIX (PaKTOPOB B aHTPOMOreHese.

OCHOBHble ~ CTagun  aHTpornoreHesa. PaHHMe  4YenoBekooOpasHble  06e3bsHbI
(MPOKOHCY/IbI) U paHHWMe NOHINAbl — 06LMe NPeAKN YenloBEKOOOPasHbIX 00e3bsH U NIHOAEN.
ABCTpanonnMTekn — [ABYHOrve Npeaku Nofein. Yenosek ymenblid, MepBble U3roToB/EHUS
opyavin Tpyaa. YenoBek MpsAMOXOAALLMIA 1 MepBbIiA BbIXOA NoAein 3a npeaensl AGQpuKn.
UenoBek rengenso6eprcknini — o6LmMini NpefoK HeaHOePTaNbCKOro YesioBEKa WM YeoBeKa
pasymMHOro. Yenosek HeaHAePTa/bCKMIA KakK BWA NHOfEA XONOAHOro Kaumara. Yenosek
pasyMHbI1 COBPEMEHHOro Tuna, AEHWCOBCKWA YenoBeK, OCBOEHMe KOHTMHEHTOB 3a
npegenamm Agpuku. MNManeoreHeTnKa 1 NaneoreHOM1Ka.

IBONIOLUMA COBPEMEHHOIO YesioBeKa. ECTeCTBEHHbI O0TOGOP B MONYNALMAX YesioBeKa.
MyTaunoHHbIA  npouecc M noanumopgusm. MonynsuMoHHble BOSMHbLI, APerd reHOoB,
MUrpaLms 1 «3MeKT OCHOBATENS» B NOMY/NSALMSAX COBPEMEHHOIO Ye/10BeKa.

Uenoseyeckne pacbl. MNoHATME 0 pace. bonblume packl: eBporneounaHas (eBpasuninckas),
aBCTpasio-HerponaHasa (3KBaTopuasnbHasa), MOHronouaHas (asnaTtcko-amepukKaHckas). Bpems
W NyTW pacceneHns 4YenoBeka Mo naHeTe. EAMHCTBO u4enoBeyeckux pac. Hay4yHas
HeCcoCTOATeNbHOCTL pacu3ma. [1pucrnocobieHHOCTb  YesloBeKa K pasHbIM - YCNOBUAM
OKpYy>KatoLLielt cpefbl. BnmsHue reorpaduyeckoi cpefbl 1 Apeida reHoB Ha MOPMOIOruto U
(hn3nonoruio yenoseka.

MexXamcumnanHapHble MeTofbl B (pu3nyeckor (6MONOrMYecKoin) aHTPOMONOrnHN.
OBO/MOUMOHHASA  @HTPOMOOrMSA WU Na/e0aHTPOMNONOrMA  YeNOBEYECKMX  MOMY/ALUNA.
BuocoumanbHble  McCneaoBaHMs  NPUMPOAbl  4enoBeka.  ViccnefoBaHWe — KO3BOMHOLMA
BMONOrNYeCKOro 1 CoUMabHOMO B YesoBeKe.

JdemoHcTpanuu

MopTpeTobl: Y. AapsuH, J1. Jlnku, A. A. PornHckuii, M. M. Mepacumos.

Tabnuubl © cxembl: «MeTofbl aHTPOMONOrMu», «ONOBHOM MO3r YeN0oBeKa,
«YenoBekoobpasHble 06e3bsiHbI», «CKeNeT YenoBeKa U CKeNeT WnmMnaH3e», «PyanMeHTbl 1
ataBu3Mbl», «[BUMXYLLME CWUNbl aHTPOMOreHesa», «3BO/MOLMOHHOE [APEBO Ye/lOBEKa»,
«ABCTpanonuTek», «4YenoBek YyMenblit», «YenoBek MNPAMOXOAALMIA», «[deHUCOBCKUIA
yenoBek» «HeaHZepTanbLbl», «KpoMaHbOHLbI», «[1pefKn YenoBeka», «3Tanbl 3BOHOLNN
yenoBeKa», «Pacbl YenoBeKa».

O6opyaoBaHue: MYNSHKU  OKaMeHenocTel, MNpPeaMETOB  MaTepuasibHOW  Ky/bTypbl
NPeiKoB 4enoBeka, penpofykunn (dortorpamm) KapTH C  MUGONOTUYECKUMU U
OMONENCKMMUN CHOXKETaMU MPOUCXOXKAEHUS YenoBeka, hoTorpadmm HaxofoK MCKonaemblX
OCTaTKOB 4e/OBeKa, CKeNeT Ye/loBeKa, MOJe/lb 4Yepena YesioBeka M yepena LUMMMAH3e,
MOAEeNb KUCTW YeNOoBeKa U KUCTU LUMMIMaH3e, MOAEeNN Topca NpeKoB YenoBeKa.

JlaGopaTopHas pa6Gora «l/I3yyeHVe OCOOGEHHOCTE CTPOEHWUA CKefleTa YenoBeKa,
CBSI3aHHbIX C NPAMOXO0XKAEHNEMY.



IMpakTuuyeckas padora «/13yyeHne 3IKOMOrMYECKNX afanTalmin YenoBeka.

Tema 6. DJxosormss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB H
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KaKIIel cpeaou

3apoxaeHne n passutre akonormm B Tpydax A. N'ymbonbara, K. ®. Pynbe, H. A.
CeBepuoBa, 3. 'ekkena, A. TeHcnu, B. H. Cykauésa. Pa3fensl 1 3agaun skonorun. Ceasb
3KOJIOTUN C APYTUMWN HAYKaMU.

MeTogbl akosiorun. INonesble HAGMOAEHNA. DKCNEPUMEHTDLI B 3KOIOTUN: NMPUPOAHbBIE Y
nabopaTtopHble. MogenvpoBaHne B 3KOOTUX.  MOHUTOPUHT  OKPYXKatoLLlen cpeabl:
NOKaJIbHbIIN, PErMoHasbHbIN U r1o6anbHbIN.

3HayeHVe 3KOMOrMYECKUX 3HAHWIA A1 YenoBeKa. JKOOrM4eckoe MMPOBO33peHne Kak
OCHOBa CBfA3el 4enoBeyecTsa C Npupoaoir. PopmMmpoBaHMe 3KONOrMYECKOW KyNbTypbl U
9KONIOrMYeCKOIN rpaMOTHOCTM Hace/leHns.

JdemoHcTpauumn

MopTtpeTsbl: A. T'ymbonbaT, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkenb, A. TeHcnun, B.
H. Cykaués.

Tabnmubl M cxembl: «Pa3genbl  akonorum», «MeTtodbl 3konorum», «Cxema
MOHUTOPWHIa OKPY)KatoLLLER cpefbls.

JlaGopaTopnas padora «/13y4yeHne MeTo40B 3KOMIOrMUYeCKNX UCCNefoBaHNn».

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

JKonornyeckne (akTopbl M 3aKOHOMEPHOCTM UX feilctBusA.  Knaccugukaums
9KOMOrnYecknx (hakTopoB: abuoTumyeckme, OUMOTUYECKME, aHTPOMNOreHHole. O6LLMe
3aKOHOMEPHOCTU  [eNCTBUA  3KONOrmyeckmx paktopos. [pasuno  muHumyma (K.
LLInpeHrenb, FO. JInbunx). TonepaHTHOCTb. OBPUONOHTHBIE Y CTEHOOMOHTHbIE OpraHu3MbI.

AbnoTnyeckme aktopbl. CBET KakK 3KOMOrnyecknin gakrtop. [einctere pasHbiX
YYaCTKOB COJIHEYHOrO CrekTpa Ha OpraHu3Mbl. OKOMOMMYecKue Trpynnbl PacTeHUn wu
YXMBOTHBbIX MO OTHOLLEHMIO K CBETY. CUTHa/IbHasA posib cBeTa. POTOMeproan3Mm.

TemnepaTypa KaK 3KO/IOTMYecKuUi (haktop. [eicTeve TemnepaTypbl Ha OpraHu3Mbl.
[MONKNIOTEPMHBIE U TOMOMOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE
OpraHu3mbil.

BnaKHOCTb KakK 3KO/IOrnmyeckuii aktop. MpucrnocobneHnst pacTeHnin K NoAAepXKaHnto
BoAHOro 6anaHca. Knaccudmkauus pacTeHMA NO OTHOWEHUIO K Boge. lMpucnocobneHus
YXMBOTHbIX K U3MEHEHW0 BOAHOTO peXxxnma.

Cpefbl 06MTaHMA OpraHM3MOB: BOAHasA, Ha3eMHO-BO3AYyLUHAsA, MOYBEHHaAsA, rNyouHHaS
MOAMOYBEHHAs, BHYTPUOPraHn3MeHHas. ®usnko-xnMmyeckmne 0CO6eHHOCTU cpes 0buTaHuS
opraHn3mMoB. [NprcrnocobeHns opraHn3MoB K XXU3HU B pasHbIX Cpefax.

Buonornyeckne putMmbl. BHelHWe M BHYTPeHHWe pUTMbl. CyTOYHblE M FOAUYHbIE
PUTMbI. IMPUCNOCO6/1IEHHOCTL OPraHN3MOB K CE30HHbLIM M3MEHEHMSIM YCIOBUIA XKN3HM,

YKu3HeHHble (hopMbl OpraHn3moB. MoHATHE 0 XXU3HEHHOW (opme. XKM3HEHHbIE (hOPMbI
PacTeHWiA: [epeBbsl, KyCTapHUKK, KYCTapHUYKW, MHOrOMIeTHME TpaBbl, OAHOMETHME TPaBbl.
YKU3HEeHHble (POPMbI YKMBOTHBIX: TMAPOOVOHTBI, Te0OUMOHTBI, a3p0bMOHTLI. OCOBEHHOCTU
CTPOEHMA 1 06pa3a >KNU3HMU.

Buotuuyeckne aktopbl. Bugbl OMOTMYECKMX B3aMMOMENCTBUA:  KOHKYPEHUMS,
XULWHNYECTBO, CMMOMO3 M ero opmbl. [lapasvtusm, Koonepauus, MyTyansm,



KOMMeHCa/i3M  (KBapTUPAHTCTBO, HaxnebHM4YecTBO). HeTpodguyeckre B3aUMOLENCTBUS
(Tonnyeckue, opuyeckue, habpuyeckne). 3HadeHe BUOTUYECKUX B3aMMOLENCTBUN ANs
CYLLLeCTBOBaHMNA OpraHn3mMoB B cpefe 06uTaHus. MprUHUMN KOHKYPEHTHOIO UCK/THOUEHWS.

JeMmoHCcTpanumn

Tabnuubl N CXeMbl:  «3JKO/oruyeckmne  (paktopbl», «CBETOBOM  CMeEKTP»,
«OKOMIOTNYECKME TPYMMbl  XMBOTHLIX MO OTHOLWIEHWIO K CBETY», «TEenjo0KpPOBHbIe
XKMBOTHbIE», «X0/I0HOKPOBHbIE XXMBOTHbIE», «PU3N0ONOrNYECKMe aaanTaln XNBOTHbIX»,
«Cpefibl 00UTaHMS OpraHM3mMoB», «BUOMOrNYeckne puUTMbl», <«KKU3HEHHbIE (OPMbI
PacTeHUin», «XKn3HeHHbIe (POPMbI XXMBOTHbIX», «IKOCUCTEMA LUMPOKO/IMCTBEHHOIO eca,
«JKOCUCTEMA XBOWHOro neca», «Lenn nutaHusa», «XULWHWUYECTBO», «[lapasnuTnamy,
«KOHKypeHUus», «Cumonos», «KoMMeHcaimam».

O6opyoBaHue: repbapun pacTeHUA U XKMBOTHbIX, MPUCNOCOBNEHHbIX K B/IUSHUIO
Pa3INYHbIX 3KOJIOTUYECKMX (haKTOPOB, repbapum CBETOMOOMUBLIX, TEHEMOOMBbLIX U
TeHeBbIHOC/IMBbLIX PAaCTEHWUIA, CBETONHOOVBLIE, TEHENOOMBbIE Y TEHEBBIHOC/IMBbLIE KOMHATHbIE
pacTeHus, repbapym W KOANEKLUMW TENIoNOMBbIX, 3UMOCTONKNX, MOPO30YCTOMUMBBIX
pacTeHWi, yydena MTUL, WU 3BEper, repbapum pPacTEHUA, OTHOCALUMXCS K FUrpoguTam,
Kcepoutam, Me3o(mTam, KOMHATHble PacTeHWUs AaHHbIX TPYMM, KOMMEKUUN XXUBOTHBLIX,
obuTaloWmMX B pasHbIX cpefax, repbapuv W KOMNEKUMW PacTeHUA W XMBOTHBIX,
obnagaroLmx Yeptamm MPUCMOCOBIEHHOCTU K CE30HHbIM M3MEHEHWUAM YC/TIOBUIA XKU3HMU,
repbapv 1 KoNnekumm pacTeHnin 1 XMBOTHBIX Pa3INUHBIX XXMU3HEHHBIX (HOPM, KOMEKLMN
XXMBOTHbIX, Y4aCTBYIOLMX B PA3/IMUYHbIX OMOTUYECKMX B3aMMOAENCTBUSAX.

JlaGopaTtopHnass padora «BbIfiBNeHVe npucnocobneHnin OpraHnM3MOB K B/IUSAHWIO
cBeTa».

JlaGopaTtopHnas padora «BbIfBNeHVe npucnocobneHnin OpraHnM3MoB K B/ISAHWIO
Temnepatypbi».

JlaGopaTopuas padora «AHATOMWUYECKME OCOOEHHOCTWM PACTEHMI M3 pasHbIX MECT
06MTaHUA.

Tema 8. Iko10rust BUA0B U MOMYJIAMH

JKOMOrMyecKne XapakTepuctuki nonynaumn. onynauma  Kak  6mosiornyeckas
cuctema. Ponb HEOAHOPOAHOCTU cpeabl, PU3NYECKMX 6apbepoB 1 0COOGEHHOCTEN BUonornm
B1A0B B (DOPMUPOBAHUN MPOCTPAHCTBEHHOW CTPYKTYpbI nonynsaumii. OCHOBHbIE NOKa3aTesun
NONynsALMK: YMUCNEHHOCTb, MAIOTHOCTb, BO3pacTHass M MOAoBas CTPYKTYpa, POXK4AemMOCTb,
MPUPOCT, TEMM POCTa, CMEPTHOCTL, MUTPaLLUA.

Jkonornyeckaa CTpykTypa nonynauun. OueHka YMCNeHHOCTU nonynsauun. JuHammnka
nonynauum n eé perynauus. BuMoTuMyeckuini noTeHuman nonynaumm. MogenmpoBaHue
ANHaMUKK nonynaumn. KpuBble pocTa YMCNeHHOCTU nonynaumn. Kpusble BbDKMBaHWS.
Perynaumsa 4mcneHHOCTU NONynauuid: ponb (PakTopoB, 3aBUCALLMX W HE 3aBUCALLUMX OT
MJIOTHOCTWN. DKOMIOrMYecKue cTpatermm Buaos (r- u K-ctparterum).

MoHATMEe 06 3KOMorM4yeckor Huwe Buaa. MectoobuTaHne. MHoromepHas Mogenb
9KONOrMYyecKom  Huwm K.,  XaTuyumHCOHa. Pa3mepbl  3KOMOMMYECKOW  HULLIW.
[MoTeHUManbHasa 1 peannsoBaHHas HULLIN.

Bug Kak cuctema nonynaumii. Apeanbl BUAOB. Buabl U MX XXMU3HEHHbIE CTpaTeruu.
JKONOrMYeCKme IKBUBASIEHTDI.



3aKOHOMEPHOCTM MOBEAEHUS M MUTPaLUMii XKMBOTHbIX. BuONornyeckne WHBa3UK
Yy>KEPOAHbIX BU/OB.

JdeMoHcTpanuu
MopTpeT: OX. V. XaTUMHCOH.
Tabnuupbl n CXEeMbl: «3JKONMOrNYeckme  XapaKTepUCTUKM nonynaunmn»,

«[poCTpaHCTBEHHast CTPYKTypa nonynsauum», «Bo3pacTHble nvpaMuibl MOMNynsuum»,
«CKOpOCTb  3aCefleHns MOBEepPXHOCTU 3eMAn  pas/IMyHbIMU - OpraHusmMamu», «Mogenb
9KO/IOrMYecKon HUWn k. V. XaT4ymHCOHa.

Ob6opyfoBaHue: repbapny pacTeHNIA, KOMNEKLMN XNBOTHBIX.

JlaGopaTopnas padora «[1p1Crnoco6/1eHNs CEMSIH PaCTEHUI K PacCesieHNH.

Tema 9. DKo0JI0TrHA COO0IECTB. JKOJOTHIECKHE CHCTEMBI.

CoobLecTBa opraHn3MoB. broueHo3 1 ero cTpykTtypa. CBsA3n Mexay opraHn3Mamu B
6roLeHo3e.

JkocucteMa Kak OTKpbiTas cuctema (A. K. TeHcnm). DYHKUMOHaIbHbIE 610KM
OpraH13MoB B 3KOCKCTEME: NPOAYLEHTbI, KOHCYMEHTbI, peayLeHTbl. Tpojhuyeckme ypoBHU.
Tpothmyeckne uenn un cetn. AbuoTnyeckne 6M10KM 3KocucTeM. [louBbl M Wbl B
aKocucTemax. KpyroBopoT BeLLecTB 1 NOTOK 3HEPTUN B 3KOCUCTEME.

OCHOBHble MoKasaTenMm 3KOoCUCTeMbl. Buomacca M NpoAyKuus. OKOOrMyeckue
nupamupl Ynicen, Gromacchl U 3HepPrun.

Junamuxa  2Kocucmem. Kamacmpoguueckue  nepecmpotixu. Dnykmyayuu.
HanpaeneHHble 3aKOHOMEepPHbIE CMEHbI COOOLLECTB — CyKLeccun. MNepBrYHbIE U BTOPUYHbIE
CYKLECCUN N KX MNPUYMHBI. AHTPOMOreHHble BO3AEWACTBMA Ha CyKueccuun. KnmmakcHoe
coobulecTBo. bropasHoobpasme 1 NOMHOTa KPYroBopoTa BeLLecTB — OCHOBA YCTOMUYMBOCTU
COO0O6LLECTB.

[MpupOoAHbIE 3KOCUCTEMbBI. Dxocucmemuvl 03€p U peK. IKOCUCmeMbl MOpel U OKeaHOos.
Ixocucmemvl myHOp, 1ecos, cmeneti, nyCmbitb.

AHTPONOreHHble 3KOCUCTeMbl. Arposkocuctema. ArpoueHos3. Pasnunuma  mexay
aHTPOMNOreHHbIMM 1 MPUPOAHBIMU 3KOCUCTEMAMMU.

Yp6oakocucTembl. OCHOBHble KOMMOHEHTbI ypboakocucTem. [opofckas ropa u
(payHa. CMHaHTpONM3aums ropofckor (hayHbl. BLUonornyeckoe U X034MCTBEHHOE 3HAYeHMe
arpoaKocuUCTeM 1 Ypb0o3KOCKUCTEM.

3aKOHOMEPHOCTN  (POPMMPOBaHUS  OCHOBHbLIX  B3aUMOAENCTBMIA  OpraHM3MoB B
akocucteMax. Porv kackaonozo agpghexkma u 6u006-30ugpuxamopos (Kiouesvix 6udos) 8
Gyukyuonuposanuu sxkocucmem. [1€PEHOC 3HEPTMM U  BELLECTB MEXAY CMEXHbIMU
aKocMCTeEMaMW. Y CTOMYMBOCTb OPraHM3moB, MOMYyNAUUA UM 3KOCUCTEM B YCNOBUSX
€CTECTBEHHbIX M aHTPONOreHHbIX BO3AENCTBUIA.

Mexanuzmol  6030eticmeus 3612p23H€HM1/7 pPA3HbIX MUnoe Ha Cy60p261Hu3M€HHOM,
ODCAHUSMEHHOM, NONYAYUOHHOM U IKOCUCMEMHOM YPOGBHAX, OCHOBbl 3IKOJ02UHUEeCKO2cO0
HOPMUPOBAHUSL AHMPONO2eHH020 8030eticmausi. MeToA010rNA MOHUTOPUHIa eCTECTBEHHbIX
N @HTPOMOreHHbIX 3KOCUCTEM.

JdemMoHcTpanuu

MopTpeT: A. K. TeHCcnn.



Tabnuupl N cxembl: «CTpyKTypa OMOLEHO3a», «DKOCUCTEMA LUMPOKOMMCTBEHHOIO
neca», «JKOCUCTEMA XBOWHOrO neca», «®PyHKUMOHA/IbHbIE T[PYMMbl OPraHNM3mMoB B
aKocucTeme», «KpyroBopoT BeLLECTB B 3KocucTeme», «Llenn nutaHua (nactéuiyHas,
[EeTPUTHaA)», «OKOMOrnyeckas nupammaa vmcen», «3Koormyeckas nupammga 6momMacchi»,
«DKOMornyeckass nMpammaa sHeprum», «ObpasoBaHne 60n0Ta», «lepBUYHas CYKLECCUS»,
«BoccTaHoBeHNe fieca nocse noXkapa», «9KOCUCTeMa 03epa», «ArpoLeHos», «KpyrosopoT
BELLLECTB M NOTOK 3HEPIUN B arpoLieHo3ex», «prumMepbl ypbo3KOCUCTEM.

Ob6opyfoBaHVe: repbapun pacTEHUA, KOMNMEKLMN HAaCEKOMBIX, Yy4yena NTuL, 1N 3Bepen,
repb6apun KynbTYPHbIX N AUKOPACTYLLMX PaCTEHNI, aKkBapuyM Kak MOZe/b 3KOCUCTEMbI.

IMpakTuyeckas padora «/3yyeHune 1 onmcaHne ypooaKoCUCTEMbI».

JlaGopaTopnass  paGora  «/3ydyeHue  pasHoobpasMd  MeNKMX  MOYBEHHbIX
Y/IeHUCTOHOIMMX B Pa3HbIX 3KOCUCTEMAX».

DKCKYpcHst «IKCKYPCUSA B TUMUYHbIA B1oreoLeHos (B AybpaBy, 6epe3HsK, eflbHUK, Ha
CYXOA0/bHbIN NN MOVNMEHHbIV NYT, 03epo, 60M10TO)».

Dxckypeust «IKCKYPCUS B arpo3KoCUCTeMY (Ha rnosie uam B TENJIMYHOE XO39MNCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCHCTEMA

Buocepa — obuiennaHeTapHad 060/104Ka 3eMnun, rae CyLIecTBYeT UK CyLlecTBOBana
XWU3Hb. Pa3BuTME npeacTaBneHWd o0 6uocepe B Tpydax 3. 3tocca. YueHme B. .
BepHaackoro o 6uocepe. Obnactn 6rocdepbl 1 eé coctas. XKMBOE BELLLECTBO GUOChepbI U
ero oyHKuuun.

3aKOHOMEPHOCTN  cyuwlecTBoBaHWA  6uoctepbl. OCOGeHHOCTM  GUocthepbl  Kak
rno6anbHON aKocucTeMbI. [MHamMmnyeckoe paBHoBecue B Grochepe. KpyroBopoThl BeLLECTB
N BoreoXMMmMYecKme LUMKIbl (Yrnepoaa, azota). PUTMUYHOCTb SBNEHUI B Grocdepe.

30HanbHOCTL Guoctepbl. MMoHATME O 6GuMome. OCHOBHblE OMOMbI CyLUW: TyHZApa,
XBOWHbIe Jfleca, CMelUaHHble W LIMPOKONUCTBEHHbIE fieca, CTenu, caBaHHbl, MYCTbIHN,
TPOMUYECKMe fieca, BbICOKOropbs. KNnmart, pacTUTENIbHBIN 1 XKMBOTHbBIA MUP BUOMOB CYLLW.

CTpyKTypa M (QYHKUMSA >KMBbIX CWUCTEM, OLIEHKA WX PecypcHOro noteHumnana u
BrochepHbIX PYHKLUNIA.

JdemoHcTpanuu

MopTpeTsbl: B. N. BepHaackuid, 3. 3tocc.

Tabnmupbl M cxembl: «leocepbl 3emnnm», «KpyroBopoT asoTa B MNPUPOAE,
«KpyroBopoT yrnepoga B npupoge», «Kpyrosopot Kucnopoga B npupoge», «Kpyrosopot
BOAbI B Npupo/e», «OCHOBHbIE GMOMbI CyLIN», «KnnMaTuyeckne nosica 3emnm», «TyHapa»,
«Talra», «CMellaHHbI1 nec», «LLIMpoOKONUCTBEHHbIN nec», «CTtenb», «CaBaHHa»,
«[yCTbIHA», « TPONUYECKUIA Nec».

O6opyfoBaHue: repbapunn pacTeHNUiA pasHbIX G1OMOB, KOMNEKLMN XNBOTHBIX.

Tema 11. HestoBek M OKpykaOUIas cpeaa

JKOMOrMYecKne Kpusmcbl M UX MpUYUHBLL. Bo3gdeicTBne YenoBeka Ha 6uocdepy.
3arpsisHeHMe BO3OYLLHOW cpefbl. OxpaHa Bo3dyXa. 3arpsisHeHMe BOAHOW cpefbl. OXpaHa
BOAHbLIX pecypcoB. PaspywleHve nouBbl. OxpaHa MOYBEHHbLIX PecypcoB. W3MeHeHue
KnmMmara.

AHTPOMOreHHOe BO3[ENCTBME Ha PaCTUTE/IbHbIA W XMBOTHbIN MUp. OXxpaHa
PacTUTENbHOTO U XMBOTHOrO Mupa. OCHOBHblE MPUHLMMNBI OXpaHbl NpuUpoabl. KpacHble



KHUrn. Ocobo oxpaHsemMble npupoaHble Tepputopun (OOIMT). boTaHuMyeckue cafbl U
300/10rMYeCKne NapKu.

OCHOBHble  MPUHUMMbLI  YCTOMYMBOrO  pasBUTMS  YesloBeYecTBa W NPUPOAbI.
PaLroHanbHOe NPMPOAON0/b30BaHNE Y COXPaHeHMe G1OI0rMYecKoro pasHoobpasns 3eMiu.
OO6ume  3aKOHOMEPHOCTM  r/106a/ibHbIX  3KOJIOTUYECKUX  KpU3McoB.  OCOBGEeHHOCTU
COBPEMEHHOI0 Kpr3nca 1 ero BePoATHbIEe MOCNEACTBUS.

Pa3BuTME METOA40B MOHUTOPUHIa pPas3BUTUA OMACHbLIX TEXHOMEHHbLIX MPOLLeCCOoB.
Cucmemuvie uccnedosanus nepexooa K pecypcocbepezaroujeii U KOHKYPEHMOCHOCOOHOU
OHepcemuxke. buonocuueckoe  paznoobpazue u ouopecypchoi. Hayuonanvnvle
qu)OpMaquHHble cucmemsl, 06ecnequ6aiou4ue docmyn K qubopmauuu no COCmosAHUO
OMOEIbHBbIX 6UO08 U DKOCUCIEM. OcHoebl 9K0p6a6uﬂumauuu oKocucmem u cnocoboeé
b60pbObLL ¢ OUONOBpPedcOeHUAMU. Pexoncmpyxkyus MopeKux u Ha3eMHbIX IKOCUCTEM.

JdemoHcTpauumn

Tabnuubl 1 cxembl: «3arpsisHeHne artMocepbl», «3arpsasHeHWe ruMapochepbI»,
«3arps3HeHne nousbl», «lMapHUKOBbLIA 3addekT», «Oco60 oXpaHsemble MPUPOAHbIE
TeppuTopun», «Mogenu ynpasnisgemoro Mmpa.

O6opygoBaHue: (oTorpaun OXpaHseMbIX PacTeHUA U XKMBOTHbIX KpacHOM KHUIK
Poccuiickoint denepaumm, KpacHOM KHUM pernoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
BHNOJIOTUN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®IrOC COO yctaHaBnMBaeT TpeboBaHUA K pe3y/ibTaTaM OCBOEHUS 06y4aroLmmmncs
nporpaMm cpefHero o6LLero 06pasoBaHus: IMYHOCTHbIE, MeTanpeaMeTHbIe U NPeAMETHbIE.

B CTpyKType IMYHOCTHbIX pPe3y/ibTaTOB OCBOEHUS MPOrpaMMbl Mo 6UONOrNA BbleNeHbI
cnegylolime CcocTaBfsitOWME: OCO3HaHME 00Yy4YaloLMMUCA POCCUNCKOM  FpaxkaaHCKOW
NAEHTUYHOCTN — FOTOBHOCTU K CamMopasBUTUIO, CAMOCTOATE/IbHOCTU M CaMOOMNpPeaeneHuto,
Haauvyue momusayuu K O6y‘-|eH|/”0 6|/|0n0r|/||/|, yeneHanpasierHoe passumue BHYTPEHHUX
yOeXXAEHNI NNYHOCTM Ha OCHOBE KJIHOYEBbIX LIEHHOCTEN W UCTOPUYECKUX TpaguLmi
pasBuUTNA  OUMOMOrMYECKOro 3HaHWsA, ecomosHocmb U cnocobHocms  00YYatOLLMXCS
PYKOBOACTBOBaTbCA B CBOEN [AeATeIbHOCTU  LIEHHOCTHO-CMbIC/IOBLIMU  YCTaHOBKaMW,
npucywmmMmn  cuctemMe  OGMONOTMYECKOro  00pas3oBaHUs,  Hanuuue  NPABOCO3HAHUSL
3KOJIOTMYECKOWN KYNbTYpPbl, cnocobrocmu cmasums LUEIN N CTPOUTb XKN3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSA MporpaMMbl MO 6MONOrMM  AOCTUralTCAa B
efIMHCTBE Y4YebHON W BOCMUTATE/IbHON [AeATeNbHOCTM B COOTBETCTBUM C TPAAMLMOHHBIMY
POCCUACKAMM  COLMOKY/IbTYPHbIMW, ~ UCTOPUYECKUMW N [YXOBHO-HPaBCTBEHHbLIMY
LIEHHOCTSAMU, NPUHATLIMK B 00LLLECTBE MpaBuiaMn 1 HOpMaMm MOBeAEHUS U CMOCOBCTBYHOT
npoLeccam CamMOMno3HaHUs,, CaMOBOCMMTaHWA W CaMOpPas3BUTUS, PasBUTUS BHYTPEHHEN
NO3MUMN INYHOCTK, NATPUOTU3MA N YBAXKEHUS K 3aKOHY W MPaBOnopsaKy, YenoBeky Tpyada
W CTapLUuemy MOKOJIEHWIO, B3aUMHOMO YBaXKeHUs, GepeXXHOro OTHOLLEHUS K KYNbTYPHOMY
Hacneguo 1 TpagmumMaM MHOrOHaLMOHaIbHOrO Hapoaa Poccuiickoin deaepaumu, NpUpoae 1
OKpY>KatoLLiel cpege.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMSI Y4ebHOro npegmetra «buonorus»  [OMKHbLI
OTpaXKaTb FOTOBHOCTb M CNOCOBHOCTL 00YYatOLMXCS PYKOBOACTBOBATLCS CHOPMUPOBAHHOA
BHYTPEHHEA NO3NLUMEA NMYHOCTM, CUCTEMOM LIEHHOCTHbIX OPMWEHTaLM, MNO3UTUBHbIX
BHYTPEHHMX Y6EeXAEHWA, COOTBETCTBYHOLMX TPAAULMOHHLIM LIEHHOCTAM POCCUMICKOro
006LLeCTBA, pacLLUMPEHME XKM3HEHHOIO OMbITa U ONbITa AeATeIbHOCTU B MPOLLECCe peasin3auum
OCHOBHbIX Hanpas/eHWiA BOCNUTATEIbHON AeSATe/IbHOCTU, B TOM YKC/e B YacTu:

1) rpaIaHCKOT0 BOCTIMTAHUS

CPOPMMPOBAHHOCTb  FPaXKAAHCKOM  NO3ULMK  00y4aroLlerocs Kak akTVBHOIMO U
OTBETCTBEHHOrO Y/leHa POCCUIACKOro 06LLeCTBa;

0CO3HaHMe CBOUX KOHCTUTYLMOHHbLIX MpaB M 00653aHHOCTEN, YBaXKeHWe 3aKoHa U
NpaBonopsaKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW [AeATeNlbHOCTM MpU  CO3A4aHMM  YUYeOHbIX
MPOEKTOB, PELUeHNN Y4YeOHbIX WM MO3HaBaTe/IbHbIX 334ay, BbIMO/HEHUN OUONOrNYECKMX
3KCNEPVMEHTOB;

CNOCOBGHOCTL ONpefensTb COOCTBEHHYHD MO3MUMIO MO OTHOLUEHUIO K SIBNEHUAM
COBPEMEHHOM XKMN3HU N 0O BACHATL €é;

YMEHMe yumTbiBaTb B CBOWX [ENCTBMSAX HEOOXOAUMOCTb  KOHCTPYKTMBHOMO
B3aVIMOLENCTBMS NIIOAEN C  pasHbIMK  YOEXKAEHUAMMU, Ky/NbTYPHbIMW  LEHHOCTSMA 1
coumasibHbIM NOJIOXKEHNEM;



FOTOBHOCTb K COTPYAHWYECTBY B MNPOLIECCE COBMECTHOrO BbIMOMHEHUA Y4YEOHbIX,
Mo3HaBaTe/IbHbIX W WCCMef0BaTeIbCKUX 3a4ay, YBOKWUTENIbHOTO OTHOLUEHUA K MHEHUIO
OMMOHEHTOB MpPY 06CYXKAEHNM CMOPHbLIX BOMPOCOB GU0/IOMMYECKOr0 COLepXKaHuns,;

FOTOBHOCTb K N'YMaHWUTapHOW W BONIOHTEPCKOW AeATENIbHOCTY;

2) MNAaTPUOTUYIECCKOI'O BOCIIMTAHUSA

ChOPMUPOBAHHOCTb ~ POCCUIACKON  FPaXKAaHCKOM  MAEHTMYHOCTW,  MaTpuoTU3Ma,
yBaXKeHUS K CBOeMY Hapofy, YyBCTBa OTBETCTBEHHOCTW nepef POAMHOM, ropfoCcTH 3a CBOWA
Kpai1, CBOKO POAMHY, CBOW S3bIK U KyNbTypy, NPOLL/IOE U HacTOsALEe MHOMOHaLNOHa/IbHOIO
Hapoga Poccun,

LLEHHOCTHOE OTHOLLUEHNE K TMPUPOAHOMY Hacneguo W NamAaTHUKaM NpUpofbl,
[OCTVKEHMAM Poccumn B HayKe, UCKYCCTBE, CMOPTe, TEXHOIOTUAX, TPYLE;

CMOCOGHOCTb OLEHMBATb BK/IAL POCCUMCKMX YYEHbIX B CTaHOB/IEHME W pa3BUTUe
6uonornm, MOHMMaHus 3HayeHUs BMONOrMM B MO3HAHUW 3aKOHOB MPUPOAbI, B KWU3HU
4esl0BEKA U COBPEMEHHOIO 0OLLIECTBa;

naevHas  yo6eXXAEHHOCTb, TOTOBHOCTb K CHAyXeHuto U1 3awmTte OTeyecTsa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

0CO3HaHMe AyXO0BHbIX LLEHHOCTEN POCCUIACKOr0 Hapoaa;

ChOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOr0 MNOBEAEHNS;

CMOCOOGHOCTb  OLEHMBATb  CUTyaUMt0O M MNPUHUMATb  OCO3HaHHble  PeLLeHus,
OPUEHTUPYACL HA MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHMe NMYHOro BKMIada B MOCTPOEHME YCTONUMBOrO 6yAyLLero;

OTBETCTBEHHOE OTHOLLUEHME K CBOMM POAMTENSIM, CO3[4aHUKD CEMbM Ha OCHOBE
OCO3HAHHOI0 MNPUHATUS LEHHOCTEA CEeMEMHOW XXM3HW B COOTBETCTBUM C TpaguuUsaMu
HapogoB Poccuy;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLLEHME K MUPY, BKKOYast 3CTETUKY ObITa, HAy4YHOI0 U TEXHWUYECKOTO
TBOPYECTBa, CropTa, TPYAa, OOLLECTBEHHbLIX OTHOLLIEHWIA;

MOHVMaHVe 3MOLIMOHA/IbHOIO BO3AENCTBMS XXMBOW NPUPOAbLI N €€ LLeHHOCTW;

FOTOBHOCTb K CamMOBbIP&XKEHMIO B pasHbIX BMAaX WCKYCCTBa, CTPEM/IEHME MPOSABIATb
KayecTBa TBOPYECKON NMYHOCTY;

5) d¢usuueckoro BocnMTaHUA, (OPMHPOBAHMA KYJBTYPHI 310POBbA M
IMOIIMOHAJIBHOI'O 6JIaFOIIOJIy‘ll/IﬂZ

MOHMMaHWe W pean3aumsa 340pOBOro M 6e3onacHOro obpasa XWU3HM (340POBOE
NMuUTaHne, COBMAEHME TUTMEHNYECKMX MPaBU U HOPM, CHalaHCMPOBAaHHbIV PEXUM 3aHATUI
W OTAbIXa, perynsapHas ¢usnyeckas akTUBHOCTb), O6GEPEXHOro, OTBETCTBEHHOrO MU
KOMMNETEHTHOIO OTHOLLUEHMSI K COBCTBEHHOMY (hM3MUYECKOMY U NMCUXNYECKOMY 3[40PO0BbIO;

MOHVMMaHMEe LEHHOCTW MpaBWN WHAMBUAYANbHOTO W KOMMEKTUBHOIO 6e30MacHoro
NoBefeHNs B CUTYaLMAX, YTPOXKAOLLMX 3L0POBbLIO U XXN3HW NOAEIN;

0CO3HaHWe MOoCNeACTBUM N HENPUATUA BPeAHbIX NPUBbIYEK (YNOoTpebieHns ankorons,
HapKOTUKOB, KYPEHMS);

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTb K TPYAY, 0CO3HaHWe LIEHHOCTW MacTepcTBa, Tpyaontobue;



FOTOBHOCTb K  aKTMBHON  [eATe/IbHOCTM  TeXHONOrMYeckoh M CouMasibHOW
Hanpas/eHHOCTW, CMOCOOHOCTL MHULMMPOBATb, N1aHUPOBATb U CAMOCTOATE/IbHO BbIMOHATD
TaKylo [eATe/lbHOCTb;

MHTEPEC K pa3IMYHbIM cthepam NPopecCUOHaIbHON AeATeIbHOCTM, YMEHWE COBEPLLATb
OCO3HaHHbIN BblIOOP OyaAyLle npodeccun U peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHble
MnaHbl;

FOTOBHOCTb W CMOCOBGHOCTb K 06pa3oBaHMi0 1 CaMOo06pa3oBaHMI0 Ha MPOTSHKEHMMN BCeA
YU3HW;

7) 3KOJIOTrH4eCKOTr0 BOCIIMTAHUSA:

9KOJIOTMYECKM LienecoobpasHoe OTHOLIEHME K MPUPOAe KaK WCTOYHMKY XXM3HW Ha
3em/e, OCHOBe eé CyLLecTBOBaHUS,

MOBbILLUEHNE YPOBHSA 3KOIOMMYECKON KYNbTYpbl: NPUOGPETEHME ONbITa MIaHMPOBaHWS
MOCTYMNKOB U OLIEHKM UX BO3MOXXHbIX MOC/IEACTBUIA NS OKPYXKatoLLEein cpeabl;

0CO3HaHwe rn106aIbHOro Xapakrepa 3KOI0rMYeCcKMX NpPo6siemM 1 NyTen X peLleHns;

CMOCOGHOCTbL MCMO/b30BaTb MpuobpeTaeMble MPU M3yyeHUU OMOMOTUM 3HAHUS U
YMEHUA MpU pelleHnn npobnemM, CBA3aHHbIX C paumMOHa/IbHbIM NPUPOAOMNOb30BaHMEM
(cobntogeHne npaswa NOBEAEHNA B NPUPOAE, HarpaB/eHHbIX Ha COXpaHeHMe PaBHOBECUS B
aKocuCTeMax, OXpaHy BUAOB, 3KOCUCTEM, BLoCcthepsbl);

aKTUBHOE HENpuATUe AeWCTBUA, MPUHOCALLMX BPe OKpY>KatoLlei NpuUpoLHO cpeae,
yMeHue MPOrHO3M1poBaTh HebaronpusATHble 3K0NOrnyecKme nocnefcTBus
NpegnpUHMMaEMbIX AeACTBUI 1 NpeAoTBpaLLaTh MX;

Ha/IMyme PasBUTOr0 3KOJIOMMYECKOro MbILLIEHWS, 3KOMOMMYECKON Ky/bTypbl, OMbiTa
[EeATeNbHOCTN  3KOMOrMYEeCKOM HanpaBNeHHOCTW, YMEHUS PYKOBOACTBOBATbCA MMMU B
Nno3HaBaTe/lbHOW, KOMMYHUKATUBHON N COLMabHOW NPaKTMKe, FOTOBHOCTU K y4acTUIO B
MPaKTUYECKON AedaTeIbHOCTI 3KOIOMMYEeCKON HanpaseHHOCTY;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

chopMMPOBAHHOCTb MUPOBO33PEHUS,, COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHHO
pasBUTMS HayKM W OOLECTBEHHON NPaKTWMKW, OCHOBAHHOIO Ha Auanore KynbTyp,
CMOCO6CTBYHOLLEr0 0CO3HAHMIO CBOEr0 MeCTa B MOJIMKY/bTYPHOM MUPE;

COBEPLUEHCTBOBaHME  A3bIKOBOM M YWATATENbCKOM  KyNbTypbl Kak  CpeAcTsa
B3aVMO/ENCTBMS MeXAY NMOAbMI U NMO3HAHWUSA MUPa;

MOHUMaHWe CNeunMUKN GMONOrMN Kak Hayku, 0CO3HaHUS eé ponn B (OpMMUpOoBaHMK
pauuoHaZIbHOr0 Hay4yHOro MbILLMIEHWS, CO3[4aHWMM  LeNOCTHOro  npefcTaBfieHns 06
OKpy)alolem Mupe Kak O efMHCTBE NPMpPOoAbl, YefioBeKa M 00LiecTBa, B MO3HAHWUM
MPUPOAHBIX 3aKOHOMEPHOCTEN 1 peLLeHny NpobieM COXpaHeHNSA NPUPOLHOIO paBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTW  OGMONOrMM AN COBPEMEHHOM  LMBUNN3ALNN:
obecrnieyeHMss HOBOMO YPOBHA  PasBUTUA  MeAMUMHbLI,  CO3daHue  NepcrnekTUBHbIX
OMOTEXHONOIIA, CNOCOOHbLIX pellaTb PeCYpPCHble MPOo6/eMbl Pa3BUTUS  YesIOBEYECTBa,
MomcKa nyTen BbIXoda U3 rnobanbHbIX 3KONOrMyYecknx npobiem 1 obecneyveHns nepexoga K
YCTOMUMBOMY Pa3BUTUIO, PaLMOHaIbHOMY WCNOMNb30BaHUIO MPUPOAHbLIX PECcypcoB W
(hOpPMUPOBAHMIO HOBbLIX CTAHAAPTOB YXXN3HMU;

3aMHTEPECOBAHHOCTb B MOMyYeHUM OUMONOTMYECKMX 3HAHWIA B LIENSX MOBbILIEHMS
06LLen  KyNbTypbl, E€CTECTBEHHO-Hay4YHOW rpamMOTHOCTM, KakK COCTaBHOW  4acTu
(hYHKLMOHA/IbHON rpaMOTHOCTM 06yyatoLwmxcs, hopMUpyeMOi Mpn n3yyveHnn 6rnonoruu;



MOHNUMaHWe CYLLHOCTU METOAOB MO3HaHWA, UCMOMb3YEMbIX B €CTECTBEHHbIX HayKax,
CMOCOOGHOCTM UCMO/b30BaTh MOMyYaeMble 3HaHWA A/19 aHam3a M OOBbACHEHUA ABMEHW
OKpY)atoLwero mvpa v npomcxofalmx B HEM U3MEHEHUI, YMeHVe feniaTb 060CHOBaHHbIE
3aK/IOYEeHNA Ha OCHOBE Hay4HbIX (PAKTOB N MMEKLWMXCHA AaHHbIX C LE/bo MOoyYeHnus
[OCTOBEPHbIX BbIBOOB;

CMOCOGHOCTb CaMOCTOATENIbHO MCMO/b30BaTh OMOMOTMYECKMe 3HAHWUA A1 pPeLleHus
NPo6/1eM B peasibHbIX XN3HEHHbIX CUTYaUMSX;

0CO3HaHWe LIeHHOCTN Hay4HOW [esTe/IbHOCTU, TOTOBHOCTb OCYLLECTB/IATL MPOEKTHYHO
N UCCNef0BaTeNIbCKYO AeATeIbHOCTb UHAMBUAYA/IbHO U B TPYNNE;

FOTOBHOCTb W CMOCOOHOCTb K HenpepbiBHOMY 06pa30BaHMIO Y CamMo06pa3oBaHUIo, K
aKTVBHOMY MO/IYYEHNIO HOBbIX 3HAHWIA MO OMONOrMM B COOTBETCTBUM C >KM3HEHHBLIMM
NOTPe6HOCTAMMN.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTanpeAMeTHbIe pe3y/ibTaTbl OCBOEHMSI Y4eOHOro npeameTa «brnonorns» BKIKYaoT:
3HauMMble Ans  OPMMPOBaHMSA MUPOBO33PEHUSA 00YYalOLMXCA  MEeXAUCUMNINHAPHbIE
(MexnpeaMeTHble) 06LLeHayUHble MOHATUSA, OTpaXKatoLiye Le/IOCTHOCTb HayYHON KapTUHbI
Mupa 1 crneynguKy MeToLoB NO3HaHUSA, UCMOJb3YEMbIX B eCTECTBEHHbLIX HayKaX (BeLLEeCTBO,
3Heprus, SBNeHWEe, MNPOLECC, CUCTEMA, Hay4yHbIA  (DaKT, NPUHLMN,  TUMNOTE3a,
3aKOHOMEPHOCTb, 3aKOH, Teopus, uccrefoBaHne, HabntoaeHVe, N3MepPeHNe, IKCNEPUMEHT U
ApYyrue); yHuMBepca/lbHble Y4ebHble [aeicTBUA (MO3HaBaTe/lbHble, KOMMYHWKATUBHbIE,
PErynaTuBHbIE), obecrneunBatolime (HOpMUPOBaHME (YHKUMOHANILHOW [PaMOTHOCTU U
CoLManbHOM KOMMETEHUMM O0O6YyYalOLLMXCSA; CMOCOOHOCTL 0O6YYatoLLMXCA WCMOo/b30BaTb
OCBOEHHble MeXXANCUMNINHApHbIe, MAPOBO33PEHYECKME 3HAHUA U YHUBEPCA/IbHbIE YYeOHble
[eNCTBMA B NO3HABATE/IbHOW M COLMa/IbHOM NPaKTUKE.

B pesynbtate n3yvyeHus OWMONOrMM Ha YPOBHe cpedHEro obuiero obpasoBaHMsA Y
obyuvaroulerocsd 6yayt chopmmpoBaHbl  MO3HaBaTe/lbHble  YHMBEpPCa/lbHble  y4ebHble
[ENCTBUSA, KOMMYHWKaTMBHble YHUBEpPCa/bHble Y4eOHble [AeWCTBUS, PerynsiTUBHbIE
YHVBEPCa/bHblE YYebHble AeACTBUSA, COBMECTHas AesTe/lbHOCTb.

MeTanpeMeTHble pe3y/ibTaTbl OCBOEHWNA MPOorpaMMbl CpegHero obLero obpasoBaHus
[O/MKHbI OTpaXKaTh:

OBnaueHne YHUBEPCAJIbHBIMHA y‘-leﬁﬂbIMI/I MO3HaABaTCJIbHBIMHU HeﬁCTBHHMH:

1) 6azoBble JJOrHYecKHe AeiCTBUS:

CamMOCTOATE/IbHO (hOPMYNMPOBaTb M aKTyannsmpoBaTb Npobnemy, paccmarpmsatb eé
BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHWMW 3HAHWIA MPUEMBLI NTOrMYECKOro MbILLIEHNS (aHann3a,
CUHTE3a, CpaBHEeHWs, Knaccuukaumu, 06006LLeHNs), pacKpbiBaTb CMbIC/T OMOIOTUYECKMX
MNOHATUIA (BbIAeNATb WX XapakKTepHble MPU3HaKKW, YycTaHaBMBaTb CBS3M C  APYrvMu
MOHATUAMM);

onpefenaTb Lenn AeATeflbHOCTM, 3ajaBas napameTpbl U KpUTEpUU UX LOCTUMXKEHWS,
COOTHOCUTb pe3y/bTaTbl AeATENIbHOCTU C NMOCTaB/IEHHbIMU LIENSMNA;

MCMo/b30BaTb BMONOrNYECKMEe MOHATUA ANS 0OBACHEHUS (PAKTOB M SIBNEHWIA XXMBOW

npupoapbl;



CTPOUTbL JIOTUYECKME pacCyXieHns (MHAYKTUBHbIE, [AeAYKTMBHbIE, MO aHasormu),
BbISIBNIATL  3aKOHOMEPHOCTM M MPOTMBOPEYMS B pPacCMaTpuBaeMbIX  SB/IEHUSAX,
(hopmynIMpoBaThb BbIBOAbI M 3aK/THOUYEHWS;

MPUMEHSATb CXeMHO-MOZe/bHble CPeAcTBa A9 MPeLCTaB/IEHNA CYLLECTBEHHbIX CBA3EN
M OTHOLUEHMIA B M3y4aeMbIX OMOMOrMYecKMX 00bEeKTaxX, a TakXKe MPOTMBOPEYMIA PasHOro
POfa, BbISAB/IEHHbIX B Pa3/IMYHbIX MHPOPMALNOHHBIX NCTOYHMKAX;

paspabartbiBaTb MJ1aH peLleHns npobsiemMbl € YY4ETOM aHaIM3a  MMEHOLLMXCS
MaTepuaibHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHMBaTb COOTBETCTBME Pe3y/bTaToB LM,
OLleHMBaTb PUCKW MOCNEACTBUIN AeATENIbHOCTU;

KOOPAMHUPOBaTb W BbIMOMHATL PaboTy B YCNOBMSX PeaslbHOro, BUPTYaSIbHOTO U
KOMOVHMPOBaHHOIO B3aUMOAENCTBUS;

pa3BMBaTb KPeaTUBHOE MbILL/IEHNE MPY PELLEHNN XXN3HEHHbIX NPOo6eM.

2) 0a3oBbIe HCCIEA0BATEIbCKHE IeliCTBHS:

B/lafleTb  HaBblkaMW  Y4eOHO-MUCCNefoBaTe/IbCKOA W MPOEKTHOW  AeATe/IbHOCT!,
HaBblKaMn paspeLleHns npobsieM, CMOCOOGHOCTHIO M FOTOBHOCTbIO K CamMOCTOSATE/lbHOMY
MOMCKY MeTOLOB peLUeHNs MpPaKTUYeCKMX 3afady, NPUMEHEHUIO pPasIMYHbIX METOLOB
MO3HaHUS;

MCMO/b30BaTb Pas3/iMyHble BUAbI AEATENbHOCTU MO MOJIYYEHUO HOBOrO 3HaHMUS, ero
MHTepnpeTayun, NnpeobpasoBaHNIo U NPUMEHEHUIO B YYEBOHbIX CUTYaLMsaX, B TOM Yuc/ie Npu
CO3JaHnM y4ebHbIX 1 CoLMasIbHbIX NPOEKTOB;

(hopMupoBaTb Hay4HbIA TUM  MbIWIEHWS, BNageTb Hay4yHOW TEPMUHOJOTUEN,
K/TIFOYEBbLIMY MOHATUAMW U METOAAMM;

CTaBUTb U (POPMY/IMPOBATL COOCTBEHHbIE 334a4n B 06pa3oBaTe/IbHON AeATeNlbHOCTA U
XXU3HEHHBIX CUTYaLUAX;

BbISIBNATb MPUYMHHO-CNIEACTBEHHbIE CBA3WM WM aKTyaM3upoBaTb 3ajadvy, BblABUraThb
rMNoTesy e€ pelLeHns, HaxoAMTb aprymeHTbl AN1F [0Ka3aTe/IbCTBa CBOMX YTBEPXKAEHUMN,
3afjaBaTb NapamMeTpbl U KPUTEPUU PELLEHNS;

aHaNM3MpPoBaTb MOJyYEHHbIE B XOAe PeLUeHUs 3afaunm pesy/bTaTbl, KPUTUYECKM
OLeHMBaTb NX JOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHME B HOBbIX YC/IOBUSAX;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBATb NPUOBPETEHHDIN OMbIT;

OCYLLeCTB/ATL LiefieHanpaB/ieHHbIA NMOUCK MepeHoca CPeAcTB M CrocoboB AeNCTBUSA B
MPOeCCUOHA/IBHYIO CPeay;

YMeTb MEPEeHOCUTb 3HaHUA B MO3HaBaTe/lbHYHD W MPaKTUYecKyt 06nacTu
XXU3HEAEATEIbHOCTY;

YMEeTb UHTErPMpPOBaTh 3HaHMSA U3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBble WAewn, NpednaraTb OPUrMHasbHble MOAXOAbl U PeLLeHns, CTaBUTb
Npo6eMbl 1 3afa4K, A0NyCcKatoLme albTepHaTUBHbIE PeLLeHNs.

3) pa6ora c nndopmanueii:

OPUEHTMPOBATLCA B Pa3/IMYHBIX UCTOYHMKAX MH(opMaummn (TekcTe y4ebHOro nocooms,
Hay4yHO-MoNynspHOM  nuTepatype,  OMONOrMYECKMX  C/OBapsX U CNpaBOYHMKAX,
KOMMbIOTEPHbIX 6a3axX AaHHbIX, B VIHTepHeTe), aHan3npoBaTb MHHOOPMaLMIO Pas/INYHbIX
BULOB WM (DOPM MNpeLCTaB/eHNs, KPUTUYECKM OueHuBaTb €€ [O0CTOBEPHOCTb U
HeNpPOTUBOPEYNBOCTD;



(hopMynMpoBaTb 3amnpocbl M MPUMEHATL Pas/inyHble METOAbl MPW MOMCKe U 0TOope
610/10rMYeCKon NHopMaLn, He06X0AMMOW 415 BbINO/THEHNSA YYeOHbIX 3aaay;

nprobpeTaTb ONbIT UCMO/b30BaHNSA MHPOPMALNOHHO-KOMMYHUKATUBHbBIX TEXHOJIOMIA,
COBEpPLLEHCTBOBATL KY/bTYPY aKTUBHOIO UCMO/Ib30BAHUS Pa3/IMYHbIX MONUCKOBbLIX CUCTEM,;

CaMOCTOATE/IbHO BbIOMPaTb ONTUMaNbHYKO (DOpMY MpeAcTaBieHnUs B1ONOrnYecKom
NH(opMaLnn (CXeMbl, rpadukm, AvarpaMmmbl, TabMULbl, PUCYHKN U OPYTOoe);

MCNONb30BaTb HAayUHbIA A3bIK B KayeCcTBe CpeAcTea npu pabote ¢ GMOIOrMYECKOn
MH OPMaLMen: MPUMEHATb XUMUYECKME, PU3NYECKME N MaTEMATUYECKUE 3HAKN 1 CUMBO/IbI,
(hopmynbl, abbpeBmaTypy, HOMEHKNATypy, WCMo/b30BaTb M MNpeobpa3oBbiBaTb 3HAKOBO-
CUMBOIMYECKME CPefCcTBa HarNsagHoOCTH;

B/lafleTb HaBblkamMy pacrno3HaBaHUs W 3aliWTbl MHGOpMauun, MHEHOPMaLMOHHOM
6e30MacHOCTU NIMYHOCTMN.

OBJIaIICHI/Ie YHUBEPCAIBHBIMUA KOMMYHUKATUBHBIMU IleﬁCTBl/lﬂMI/I:

1) ob1enne:

OCYLLECTB/ATb KOMMYHMKaLMN BO BCeX Chepax >KU3HW, aKTUBHO Y4yacTBOBaTb B
Aunanore WM AMCKYCCUMM MO CyLLeCTBY 06CYyXAaemoi TeMbl (YMeHVe 3ajaBaTb BOMPOCHI,
BbICKa3blBaTb CYX[JEHWUS OTHOCUTENbHO BbINONHEHUA MNpefnaraeMoi 3afavun, Y4WUTbIBaTb
MHTEPECHI M COrIacoBaHHOCTb MO3MLMIA APYTMX YHACTHUKOB Ananora Unn qUCKyccun);

pacrnosHaBaTb HeBepbasibHble CpeAcTBa OOLEHWSA, MOHMMATb 3HAYeHWe CoLMabHbIX
3HaKOB, MPEANOCbIIOK BO3HUKHOBEHUA KOH(MKTHBLIX CUTyauun, YMeTb CMsAryaTb
KOH(/IMKTbI 1 BECTW NEPEroBopbl;

BafeTb pasIMYHbIMK CNOCcob6amMu O6LLEHNA 1 B3aUMOAECTBUS, NOHMMATb HaMepeHNs
APYrvX Niofen, NPosBMsATb YBAXKUTE/IbHOE OTHOLLUEHME K COGeCefHWKY U B KOPPEKTHOM
(hopme hopMynMpPoBaTb CBOM BO3PAXKEHNS;

Pa3BEPHYTO M NOrMYHO M3n1araTb CBOK TOUKY 3PEHUSI C MCMOMb30BAHMEM S3bIKOBbIX
CpeacTB.

2) cOBMeCTHAsI IesiTeJIbHOCTh:

MOHUMaTb W WCMO/b30BaTb MPEMMYLLEeCTBa KOMaHAHON U MHAMBUAYA/IbHON pPaboThbl
Npu peLleHnn B6MonorMyeckoin npobnembl, 060CHOBLIBATL HEOOXOAMMOCTb MPUMEHEHMS
rPynnoBbIX (hOPM B3aMMOAENCTBUSA NP PeLLeHNN Y4eBHOI 3aauu;

BblIOMpaTb TEMATUKY U MeTO/fbl COBMECTHbIX [LENCTBMIA C YYETOM O6LLYMX MHTEPECOB U
BO3MOXHOCTEW KaXJOro YsieHa KONIeKTMBA,;

NPUHUMATL LEeNn COBMECTHON AeAaTeNbHOCTW, OpraHn3oBblBaTb U KOOPAMHMPOBATb
[eCTBUA NO eé JOCTVIKEHUIO: COCTaB/ATb MaH AeCTBUIA, pacrpeaensiTb posin ¢ YY4ETOM
MHEHWIA YYaCTHNKOB, 06CY)KAaTb pe3y/bTaTbl COBMECTHOM paboThl;

OLeHMBaTb KayeCTBO CBOEro BK/Maga M KaKAOro y4yaCTHMKA KOMaHAbl B OOLLMNA
pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npeanaraTb HOBblE MPOEKTbI, OLEHMBATL UAEN C NO3ULMN HOBU3HbI, OPUTMHASILHOCTH,
MPaKTUYECKON 3HAYNMOCTH;

OCYLLeCTB/IATL MO3UTMBHOE CTpaTermyeckoe MOBEAEHME B Pas3/INyHbIX CUTyaLMsX,
NPOSBNSATL TBOPYECTBO N BOOGPaXKEHME, ObITb MHNLMATUBHbLIM.

OBJIaZIeHI/Ie YHUBEPCAJIBHBIMU PEryJIATHUBHBIMUA HeﬁCTBHﬂMH:

1) camoopraHu3anusi:



MCMO/b30BaTb OMOMIOTMYECKME 3HAHUA L1151 BbISABEHUA MPOGJEM M UX PeLUeHUs B
XXMU3HEHHBIX N YYEOHbIX CUTYaUUsX;

BblOMpaTb Ha OCHOBE OMOMIOTMYECKUX 3HAHWIA LiefieBble M CMbIC/IOBblE YCTaHOBKU B
CBOVX [ENCTBMAX M MOCTYMKax MO OTHOLLUEHWIO K XXMBOW NPUPOAE, CBOEMY 3[40POBbI0 U
3[J0POBbI0 OKPYXKatOLLMX;

CaMOCTOATE/IbHO OCYLLECTB/IATb MO3HaBaTe/IbHYHO AeATe/IbHOCTb, BbIABNATH NPOGIEMbI,
CTaBUTb N (DOPMYNMPOBaTb COBCTBEHHbIE 3aayM B 06pa3oBaTe/lbHOW AeATeNIbHOCTU W
XXU3HEHHBIX CUTYaLNAX;

CaMOCTOATE/IbHO COCTaBNATb MaH peweHns npobneMbl € YYETOM MUMEKOLUXCS
PECYpPCOB, COOCTBEHHbLIX BO3MOXHOCTEN N MPeAnoUTEHUN;

[aBaTb OLEHKY HOBbIM CUTyaUUsM,;

pacLUNPATL PaMKK Y4ebHOro npegmeTa Ha OCHOBE JIMYHbIX MPEANOYTEHNI;

[enaTb O0CO3HaHHbIN BbIOOP, aprymeHTMpOBaTb €ro, 6paTb OTBETCTBEHHOCTbL 3a
peLleHme;

OLeHMBaTb MPUOBPETEHHBIN OMbIT;

Cnoco6cTBOBaTb (POPMUPOBAHMIO U MPOSIBNIEHUIO LUMPOKON 3pyanumMn B pasHbIX
061aCcTsX 3HaHWUIA, NOCTOAHHO MOBbILWATL CBOV 06Pa30BaTe/bHbIA U KYNbTYPHbIN YPOBEHb.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYaLMAM, BHOCUTb KOPPEKTUBbLI B AEATENbHOCTb, OLEHMBATb
COOTBETCTBME Pe3y/bTaToB LefisMm;

BafleTb HaBblKaMX M03HaBaTe/IbHOM pPediyIeKCMN  KaK OCO3HaHWSA COBepLUaeMblIX
[EACTBAA N MbICIUTENbHBLIX MPOLECCOB, WX Pe3ynbTaToB M OCHOBAHWIA, WUCMO/b30BaTb
NPUEMBbI pedhieKcumn A5 OLEHKM CUTYaL MK, BbiIbopa BEPHOIO PeLLeHus;

YMETb OLIEHMBATb PUCKM 1 CBOEBPEMEHHO MPUHMMATb PELLEHUS MO UX CHUXKEHWIO;

MPUHMMaTbL MOTUBbI 1 apryMeHTbI APYTrUX Npy aHamn3e pesy/ibTaToB AesTeNbHOCTH;

3) npuHsATHE CeOsl U APYTUX:

NPUHMMATL Cebs, MOHMMas CBOW HeOCTaTKN U JOCTOMHCTBA;

NpUHMMaTb MOTUBLI 1 apryMEHTbI APYTUX NPV aHanmn3e pe3ynbTaToB AesSTeNbHOCTMY;

Npu13HaBaTb CBOE NPaBo M NPaBo APYrMX Ha OLLINOKW;

pa3BMBaTb CMOCOOGHOCTb MOHUMATHL MUP C MO3ULMM APYrOro YenoBekKa.
INPEJIMETHBIE PE3YJIBTATHI

MpeAMeTHble pe3ynbTaTbl OCBOEHUS COAepPXKaHMs y4ebHOro npeamerta «bruonorms» Ha
yrny6néHHOM YpOBHe OpPMEHTMPOBaHbI Ha obecneyeHve NPOGUNILHOIO 00YyYeHUS
obyuvatowmxca 6uonornn. OHM  BK/IKOYAKOT: Ccrieunduyueckne Ansa Ouonornn  Hay4Hble
3HaHWS, YMEHUS U CrOCOo6Obl AeNCTBUM MO OCBOEHWNIO, UHTEPNpPeTaUMm U NpeobpasoBaHmMIo
3HaHWI, BUAbl AEATENbHOCTW MO MOMYYEHUKO HOBbIX 3HAHWA W UX MNPUMEHEHUIO B
PasIMYHbLIX YYebHbIX, a TakkKe B pPeasibHbIX XXWU3HEHHbIX CcuTyauuax. [lpegmeTHble
pe3ynbTaTbl NPeACcTaB/eHbl MO rofam N3yyeHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHWA Y4yeOGHOro npegmeta «buonorus» B 10 kaacce
[O/MKHbI OTpaXKaTb:

chopMMPOBAHHOCTb 3HaHWIA O MeCTe U PO BUOMOrMK B CUCTEME ECTECTBEHHbIX HayK,
B (JOPMMPOBaHNM ECTECTBEHHO-HAY4YHOW KapTWHbI MMpa, B NO3HAHUWM 3aKOHOB MPUPOAb! 1



pelleHMn npobseM palMoHa/IbHOro MPUPOAONO/b30BaHMS, O BKNa4e POCCUIACKMX U
3apy6eXXHbIX YUYEHbIX B pa3BuUTHE BUONOrUN;

B/lafleHNe CUCTEMO BMONOrNYECKMX 3HAHWIA, KOTOPas BKIKOYAET: OCHOBOMO/IararoLLume
OM0/I0TNYECKMe TEPMUHbBI U MOHATUA (XKU3Hb, K/NETKa, OpraHu3m, MeTabonumsm, romeocras,
camoperynaumsa, CcamoBOCMPOM3BeAEeHNe, HaCNeLCTBEHHOCTb, W3MEHYMBOCTb, POCT MU
pasBuTKe), buonornyeckne Teopum (KnetouHas Teopus T. LLeaHHa, M. LUneigeHa, P.
BupxoBa, XpomMoCOMHas Teopus HacneacTeeHHocTn T. MopraHa), yyeHuns (H. 1. BaBunosa
— 0 LUeHTpax MHOroobpasusi M MPOUCXOXAEHNA KYNbTYPHbIX PaCTEHWIA), 3aKOHbI
(egnHoOO6pasns  NOTOMKOB  MEPBOr0  MOKO/IEHMS,,  PACLLUEN/IEHUsi, YUCTOTbl  ramer,
He3aBMCMMOTro HacnegoBaHus . MeHgens, romonornyeckux psgoB B Hac/eACTBEHHOM
n3meH4nBocTn H. . BaBnnosa), NpUHLMMbI (KOMMIEMEHTaPHOCTK);

BMafieHNe  OCHOBHbIMW  MeTOZaMu  HAy4yHOro MO3HaHWSA, UCMOJSIb3YeMbIX B
OMO/TIOTNYECKMX UCCNef0BaHUAX XXUBbIX OOBEKTOB (ONMcaHue, M3MepeHue, HabnoeHue,
3KCMEPUMEHT);

YMeHVe BbIAeNATb CYLLECTBEHHbIE MPU3HAKN: BUPYCOB, K/IETOK MPOKapuoT M 3yKapuor,
OJHOK/ETOYHbIX M MHOIFOK/NETOYHbIX OpraHuM3MoB, B TOM u4ucre 6akTepuid, rpuobos,
PacTEHWA, >KMBOTHBLIX W YesioBeKa, CTPOEHWS OpraHoB W CUCTEM OPraHoB pPacTEHWN,
XXMBOTHbIX, YesI0BEKa, MNPOLECCOB XXM3HeAeATe/IbHOCTM, MNPOTEKaloWmMX B OpraHu3max
pacTeHW, >KMBOTHbIX W YesioBeka, OMONOrMYecKUX MpoLeccoB: 0OMeHa BeLLEeCTB
(MeTabonnam), NpeBpaLLeHns aHeprun, 6pPoXKeHNs, aBTOTPOMHOrO 1 reTepoTPOHOro TUNOB
MUTaHWs, (POTOCMHTE3a M XEMOCMHTe3a, MUTO3a, Meli03a, rameToreHesa, 3amMbpuoreHesa,
MOCTIMOPMOHA/IBHOTO Pa3BUTUA, Pa3MHOXEHUs, UHAMBUAYaNbHOrO pa3BMTUS OpraHmsmMa
(OHTOreHesa), B3aMMOENCTBNA FeHOB, reTepo3unca, MCKYCCTBEHHOI0 0TO0Pa;

YMeHVe YCTaHaB/IMBaTb B3aMMOCBA3MN MeXAy OpraHovMaamu KNeTkn n ux MyHKUmsamu,
CTPOEHMEM KNETOK pasHbIX TKaHen M KX (PYHKUMAMK, MeXAy opraHamm U cucteMamu
OpraHoB Y pacTeHWi, XXMBOTHbIX U YesioBeKa 1 UX DYHKUMAMKU, MeXAY CUCTeMaMU OpraHoB
N X QYHKUMAMKW, MeXOy 3Tanamm O6MeHa BELLECTB, 3TarnaMu K/IeTOYHOro umkna wu
YKM3HEHHbIX LMK/IOB OpraHM3MoB, 3Tarnamu 3MOPUOHA/IbHOTO pPa3BUTUSA, TFEHOTUMNOM W
(heHOTMMOM, (PEHOTUMNOM K (haKTopaMu cpeibl 06UTaHUS;

YMEHUe BbISB/IATb OT/IMUUTENbHbIE NMPU3HAKN XKMBbLIX CUCTEM, B TOM YMC/e PacTeHWiA,
YXMBOTHbIX W YEN0BEKE;

YMeHMe MCo/b30BaTh COOTBETCTBYIOLME  apryMeHTbl, O10/I0TNYECKYHO
TEPMUHONOINIO U CUMBOMIMKY [ANS  [OKas3aTeNbCTBa POACTBA OPraHM3MOB  pasHbIX
CUCTEMATUYECKMX TPYN;

yMeHVe pellatb 6monornyeckue 3afadv, BbISBASATb MPUUUHHO-C/IEACTBEHHbIE CBA3N
MeXay wuccnefyeMbiMy 6MONOrMYECKUMM MpoLeccamyn MU SBMEHMSIMKU, AeNaTb BbIBOAbI U
MPOrHO3bl HA OCHOBaHMM NOMYYEHHbIX PE3y/bTaToB;

YMEHME BbIMNO/HATL 1abopaTopHble M NpakTUyeckue paboTobl, cobntodath npasuia npw
paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaAHUNEM;

YMeHVe BbIABUAraTb TUMOTE3bl, MPOBEPATb WX 3KCMEPUMEHTa/IbHbIMW CpeAcTBaMu,
(hopMynunpys Lenb MCCnefoBaHUs, aHaIM3MpoBaTb MOMyYeHHble pe3ynbTaTbl U Aenatb
BbIBO/bI;



YMeHMe y4yacTBOBaTb B y4ebHO-MCCNe0BaTeIbCKOM paboTe No 6G1MONOrnK, 3KOMOrNA U
MeAuLMHe, NMPOBOAUMON Ha 6a3e LIKO/bHbIX HayYHbIX 0OLLECTB, U NMYBAUYHO NPeAcTaBAaTb
MOJlyYeHHbIe pe3y/bTaTbl HA YYEHUYECKMX KOH(DEPEHLMSAX;

YMeHVe OLeHMBaTb 3TUYECKME acnekTbl COBPEMEHHbIX WCCNefoBaHMin B 06/1acTu
ovonorMn 1 mMeavuuHbl (KNOHMPOBaHMe, UCKYCCTBEHHOE OM/I0A0TBOPEHME, Harpas/ieHHOe
M3MEHEeHWe reHoMa 1 Co34aHne TPaHCTeHHbIX OpraHM3MoB);

YMEHME  OCYLUEeCTBNSATb  OCO3HaHHbIA  BbIGOp  Byaywein  npoheccnoHabHOW
[eaTeNbHOCTN B 061acT 61O0rMK, MeanUMHbI, GUOTEXHONOMNN, BETEPUHAPUN, CE/IbCKOrOo
X034/ACTBa, MNULLEBOA  MPOMbILWIEHHOCTH, YrnybnaTb  Mo3HaBaTeNlbHbIA  MHTEpeC,
HanpaB/eHHbI Ha 0CO3HaHHbIA BbIOOP COOTBETCTBYIOLLEW MNPOGQECCUN M MPOAOHKEHMNE
6ronornyeckoro obpasoBaHUs B opraHu3aumax cpegHero npog)eCCUOHaIbHOMO W BbICLIEro
0bpa3oBaHus.

[MpeaMeTHble pe3ynbTaTbl OCBOEHWA Y4yeOGHOro npegmeta «buonorus» B 11 knacce
[O/MKHbI OTpaXKarb:

CPOPMMPOBAHHOCTb 3HAHWIA O MEeCTe 1 PO BUOMOTUN B CUCTEME ECTECTBEHHbIX HayK,
B (POPMMPOBaHMMN COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTUHbI MMPa, B NMO3HAHNM 3aKOHOB
NPUPOLAblI M peLleHnn 3KONOrMYecKMX MNpobsieM YenoBeyecTBa, a TaKKe B peLleHUu
BOMPOCOB  palMOHa/IbHOr0 MPUPOAOMNO/b30BaHNA, U B (JOPMUPOBAHUM  LIEHHOCTHOTO
OTHOLLEHNA K npupode, OOLLECTBY, YenioBeKY, O BK/afe POCCUMCKMX W 3apyOeXKHbIX
Y4YEHbIX-61M0N0roB B pa3BuUTHE BUONOrNN;

YMeHWe BnafeTb CUCTEMOM OGMOMIOMMUYECKNX 3HaHMI, KOTOpas BKIOYAeT onpenesieHns
M MOHMMaHMe CYLLHOCTW OCHOBOMOMAraroLmMx 61MoorMyecKnx TEPMUHOB N MOHATUI (BUA,
akocucTema, b6uocepa), Guonormyeckne Teopum (3BoMOLUMOHHAA Teopus Y. [apBuHa,
CUHTETUYECKasA Teopusa aBostoumm), ydyeHns (A. H. CeBepuoBa — 0 NyTAX U HanpasBieHUsX
agonounn, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (FeHeTUYeckoro pasHoBecus [IX.
Xapan n B. BaitHG6epra, 3apoaplwieBoro cxoactea K. M. bapa), npasuna (MMHumyma HO.
JInbuxa, 3KOMOTMYECKON nupamuiabl 3Heprum), runotesbl (runotesa «mupa PHK» Y,
fnn6epta);

yMeHVe BNafleTb OCHOBHbIMW METOZaMM Hay4YHOro MO3HaHWA, WCMO/b3yeMbIMU B
OMO0/TIOTNYECKMX WCCNEf0BaHUAX >XMBbIX OOBEKTOB M 3KOCUCTEM (OMuMcaHWe, U3MEpPEHUe,
Hab/loieHNe, 3KCNEPUMEHT), Cnocobamm BbISIBIEHWUSA U OLEHKM aHTPOMOreHHbIX M3MEHEHWA
B MPUPOSE;

YMEHME BblAeNsATb CYLECTBEHHble MPU3HaKN: BWUA0B, OGUOreoLLeHO30B, 3KOCUCTEM U
6rocdepb!, CTabUIM3NPYIOLLIErO, OBWXKYLLEro M pa3pblBalOLLEro ecTeCTBEHHOro 0Tbopa,
a/110NaTpPMYecKoro 1 CUMMATPUYECKOrO BMA000Pa30BaHUA, B/IUSAHUA  [OBUXKYLLMX CWUI
3BOMKOUMN HA reHOOoHA Nonynaumm, NPUCNoco61IEHHOCTN OPraHN3MOB K cpefe 0butaHus,
yepefoBaHMA HanpaB/eHWIA 3BOMOLUMMK, KPYroBopoTa BeLEecTB W NOTOKa 3Hepruv B
aKocuCTeMaXx;

YMeHVe YCTaHaB/IMBaTb B3aMMOCBA3N MeXAy MnpoLeccamn 3BOMOLUNM, ABVKYLUMUN
cuiaMn aHTpororeHesa, KOMMOHEHTaMM Pas3/IMyHbIX 3KOCMCTEM W MPUCMOCO6/IEHNAMN K
HUM OpraH13MoB;

YMEHME BbISABNATb OTANYMTENIbHbIE MPU3HAKM XKUBbLIX CUCTEM, MPUCNOCO6/IEHHOCTb
BULOB K cCpefe 06utaHusi, abuoTMYECKUX W OMOTMYECKUX KOMMOHEHTOB 3KOCUCTEM,



B3aMMOCBSA3e/ OpPraHnM3MoB B COOOLLECTBaX, aHTPOMOreHHbIX WM3MEHEHWA B 3KOCMCTEMAx
CBOEN MeCTHOCTH;

yMeHwue MCNONb30BaTb  COOTBETCTBYIOLUME  ApPryMEHTHI, OMONOrNYecKyHo
TEPMUHONOTMIO UM CUMBOMIMKY [ANS  [OKasaTeNnbCTBa POACTBA OPraHM3MOB  PasHbIX
CUCTEMATUYECKMX TPYNM, B3aMMOCBA3M OpPraHM3MoB W Cpedbl 00WUTaHWA, eduHCTBa
YesioBeYeCKNX pac, HeobXOAMMOCTU COXPaHEHWA MHOroobpasvs BMAOB M 3KOCUCTEM Kak
YCNOBMS COCYLLLECTBOBAHNA NPUPO/bI U Ye/I0BEYECTBa,;

yMeHVe pellatb 6umonornyeckme 3afgadu, BbISBASATb MPUUUHHO-CIEACTBEHHbIE CBA3N
MeXay wuccnefyeMbiMy 6MONOTMYECKUMI MPOLEccCaMy U ABMEHUAMW, AeNlaTb BbIBOAbI U
MPOrHO3bl HA OCHOBaHMMW NOYYEHHbIX Pe3y/bTaToB;

YMeHWe BbINO/HATL N1abopaTopHble 1 NpaKTUyecKre paboTobl, CO6/I0AATL NpaBuia npu
paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHNEM;

YMeHVe BbIABAraTb TUMOTE3bl, MPOBEPATb WX 3KCMEPUMEHTA/IbHbIMU CpefcTBamu,
(hopmMynunpysa Lenb MCCNefoBaHUA, aHaIM3MpoBaTb MOJyYeHHble pe3ynbTaTtbl U fAenaTb
BbIBO/pb;

YMEHME y4acTBOBaTb B y4e6HO-MCCeA0BaTeIbCKO paboTe Mo 6KUONOrnK, 3KONOrnn n
MeAMLMHe, MPOBOAUMON Ha 6a3e LUKO/bHbIX HayYHbIX 06LLECTB, Y NMYyBANYHO NPeACTaBNATh
Mo/lyYeHHble pe3y/bTaTbl Ha YYEHUYECKMUX KOH(DEPEHLMSX;

YMeHVe OLeHMBaTb TUMOTE3bl U TeopurM O MPOUCXOXKAEHWUM >XWU3HW, YesioBeka W
4esIoBeYeCKMX pac, 0 NpuyMHaxX, NocneacTBuAX 1 cnocobax NpefoTBpalleHns rnodabHbIX
M3MEHEHWNI B BUOChepE;

YMeHVe  OCYLWEeCTBMATb  OCO3HaHHbIA  BbIGOP  Oyaywen  npoheccuoHaIbHOW
[eaTeNnbHOCTM B 06nactM  6MoNorMn, 3KOMOrMK, MPUPOAOMNONL30BaHNSA,  MeAULMHBI,
OVMOTEXHONOrMK,  NCUXONIOTUKN,  BETEPUHAPWUW,  CEMIbCKOr0  XO3AWCTBa,  MULLEBOM
MPOMbILLNEHHOCTK, YIy6NATb MO3HaBaTe/IbHbIA MHTEPEC, HarpaB/ieHHbIA Ha 0CO3HaHHbIN
BbIGOP COOTBETCTBYHOLLEW Mpodeccun U NPOAOHKEHNE 6GUONOrMYecKoro obpasoBaHUs B
opraHusauusax cpegHero npPog)eccnoHaIbHONO M BbICLLIEr0 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acoB 3J16RTp0HHLIe
HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Ne n/m Kontpoabnbsie  IlpakTuueckue
nmporpaMmmbl Bcero 06pa30BaTeJ’leble
padoThI padoThI pecypes:
1 bronorus Kak Hayka
2 JKVMBble CUCTEMBI U UX U3yYeHne
3 buonorua KneTku 0.5
4 XVMmnyeckas opraHusaumsa KneTku 10
5 CTpoeHue 1 PYHKLUUN KNETKK 8
6 OO6MeH BeLLecTB M nNpeBpaLleHre 3Heprumn B 9 1
K/eTke
7 HaCI'Ie,CI,CTBeHI.-.Iaﬂ VHhopmaLuus 1 9 05
peanu3aums eé B KneTke
8 YKM3HEHHBIA LUK KNETKN 6 1
9 CTpoeHue 1 PyHKLUN OpraHU3MoB 17 15
10 Pa3mMHO)KeHWe 1 pa3BuTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O Hac/ieiCTBEHHOCTA U ) 05
N3MEHYMBOCTU OPraH13mMoB
12 3aKOHOMepPHOCTW HacneACTBEHHOCTH 10
13 3aKOHOMEPHOCTU M3MEHUMBOCTU 6
14 ["eHeTVKa YenoBeka 3 0.5
15 Cenekums opraH13mMoB 4 1
16 BroTexHOMorna n CMHTETUYEeCKas bruonorus 4
17 Pe3epBHOe Bpems 1
OBLEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 0 13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Kounrpouabusie IIpakTuueckue
NporpaMmel Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeacTaBneHnii B 61Monorum
MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTathbl 6
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 15 15
3emne
5) [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3KOoM0rvsg — Hayka 0 B3aMOOTHOLLEHUAX
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLen cpefon
7 OpraHunsmbl 1 cpefia 0buTaHus 1.5
8 3konorvsa BMA0B 1 NONynsuuii 0.5
3KoNorns coobLLEeCTB. IKONOrMYECKme
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»karoLaa cpega
12 Pe3epBHOe Bpems
OBLEE KOJIMYECTBO YACOB IO NMPOrPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

bronoruns Kak KomniekcHasa HayKa 1 Kak
4aCTb COBPEMEHHOIO O6LI.|,€CTBa

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

YKuBble CUCTEMbBI 1 UX CBOWCTBA
YpoBHeBasA opraHu3aumnsa X1BbIX CUCTEM

icTopuna OTKPbLITUS N U3YUYEeHUS KNETKMN.
KneTtoyHasa Teopusa

MeToAbl MONEKYNAPHOM N KNETOUYHOM
6ronoruu. MpakTnyeckas paboTta
«/13y4yeHne MeTO0B KNeTOUYHOM 61onornm
(xpomarorpadus, anekTpodgopes,
AnddepeHUmanibHOe LeHTPUGYrpoBaHme,
MLP)»

0.5

XUMWUYECKUIA COCTaB KNETKU

MuHepa/ibHbIe BELLECTBA KNETKN, UX
6ronornyeckas Ponb

OpraHunyecKue BeLLecTBa K/IeTKM — BesKu.
NabopaTopHasa pabota «O6Hapy»xeHne
0€e/TIKOB C NMOMOLLIbHO Ka4YeCTBEHHbIX
peakumin»

0.5

10

CBoiicTBa, Knaccugukaumsa n yHKUUmN
6enkoB

OpraHnYeckue BeLLecTBa KNeTKn —
YINeBobl

11

OpraHuyeckue BeLLeCcTBa KNeTKn —
nMnnapl




HyknenHoBsble KncnoTel. AHK n PHK.
JabopaTopHas paboTa «MccnefoBaHme

12 HYK/1EMHOBbIX KUC/MOT, BblAENEeHHbIX 13 05
K/IETOK Pa3/INyHbIX OpraHnu3MOoB»
CtpoeHue n yHKuun AT®. [pyrve

13
HyKneosmaTpugocgatsl (HTD)

14 CekseHnpoBaHue AHK. MeTogbl
reHOMMUKMU, TPAHCKPUNTOMUKK, MPOTEOMUKM

15 MeTo/bl CTPYKTYPHOI 61onorumn

16 Tunbl KNeTok. MNpoKapnoTnyeckas KneTka
CTpoeHMe 3yKapnoTUYECKOI KNETKMN.

17 MpakTnyeckas paboTa «/13yyeHne CBONCTB 0.5
K/IeTOYHOW MeMBpaHbI»

18 [MoBEPXHOCTHBIA annapaTt KIeTKu
OfHOMeM6bpaHHble OpraHonabl KNeTKU.

19 MpakTyeckas paboTta «/13yueHune 05
[BWKEHNSA LUTONNa3Mbl B PaCTUTENbHBIX
KNeTKax»
[MonyaBTOHOMHbIE OpraHouAbl KNEeTKN:

20 MUTOXOHAPWK, NnacTupl. JlabopaTopHas 05
paboTa «/ccnefoBaHune nNiasMonnsa u
[1ennia3Monn3a B PaCTUTENbHbIX KIETKaX»

21 Hemem6paHHbIe opraHonibl KNeTKu

22 CTpoeHue 1 yHKL MK apa
CpaBHUTE/IbHAA XapaKTepPUCTHKA KNEeTOK

23 aykapuoT. JlabopaTtopHas paboTa 0.5
«3yyeHmne CTPOEHNSA KNNETOK pPas/inyHbIX
OpraH13MoB»
AcCUMUNALMA U AUCCUMUNAUNA — [Be

24 CTOPOHbI MeTabonmnsma. Tunbl 06mMeHa

BeLlecTB. JTabopaTopHasi paboTa
«/13yyeHne KaTaIMTUYECKON aKTUBHOCTM




(hepMeHTOB (Ha NprYMepe aMunasbl U
KaTanasbl)»

depMeHTaTMBHbII XapaKTep peaKLimii
KNeTo4YHoro meTabonunama. J/labopatopHas

25 paboTa «/13yyeHne (hepMeHTaTUBHOIO 0.5
pacLLenieHns nepokcuia sogoposa B
PacTUTENbHBIX N XKMBOTHbIX KETKax»
26 Benku-akTnBaTopbl 1 6eNKN-UHIMOUTOPSI
27 ABTOTPOHbLIV TUN 06MeHa BELLECTB
28 doTOCKHTES
XemocuHTes. JTabopaTtopHas paboTa
29 «CpaBHeHMe NpoLeccoB POTOCMHTESA 1 0.5
XeMOCUHTE3a»
AHa3po6Hble opraHu3Mbl. Bugpl 6poxxeHus.
30 NabopaTopHasa paboTta «CpaBHeHMe
MPOLLECCOB BPOXKEHNA U AbIXaHUA»
31 A3p06HbIe opraHM3mMbl. JTanbl
3HEpreTMYecKoro obmeHa
SHepruna MemopaHHOro rpagneHTa
32 NPoTOHOB. CuHTE3 AT®: paboTa
NPOTOHHON AT ®-CUHTa3bI
33 PeakL M MaTpUUYHOro CUHTEe3a
34 TpaHCcKpUnuus — MaTpuUHbIA cMHTe3 PHK
35 TpaHcnauus n eé aTanbl
36 KoanposaHve aMUHOKUCNOT. Posib
prnbocom B 6GUOCUHTE3E 6enka
37 OpraHu3saLmsa reHoma y npokapuor u
aykapmot
38 MosnekynspHble MexaH13Mbl 3KCMpeccun
FeHOB Y 3yKapuoT
39 Bupycbl — BHEK/1ETOYHbIE (POPMbI XKMU3HU U 05

obnuraTHble napasuTbl. [NpakTnyeckas




pa6oTa «Co3faHue Moaenn BUpyca»

BupycHble 3a60/1eBaHUs Ye0BEKA,

40 YXMBOTHBIX, PacTeHWI

41 HaHoTexHonormm B 61Monorum n MeauLmHe

42 YKM3HEHHBIA LMK KNETKK

43 MatpuuHblin cuHTe3 AHK
Xpomocomsl. JTabopaTopHas paboTa

44 «/13yyeHne XpoMOCOM Ha roTOBbIX 0.5
MUKponpenaparax»

45 L[eneHne KNeTkn — MnTo3
Tunbl KNeToK. KapnoKnHe3 1 LUTOKMHES.

46 NabopaTopHasa paboTta «HabnogeHne 05
MWTO3a B K/IETKaX KOHUYMKA KOPELLKa NyKa
(Ha roToBbIX MUKpoOMpenaparax)»

47 Perynauma >XM3HeHHOro LnKia KneTok

48 OpraHu3mM Kak efiMHoe Lenoe

49 TKaHW pacTeHUIA. {1&60paT0[3HaFI paboTa 05
«3yyeHune TKaHen pacTeHnn»
TKaHW XXUBOTHbIX U YeN0BEKa.

50 JNabopatopHas paboTa «/3yyeHune TKaHel 0.5
YXNBOTHbIX»
OpraHbl. CrcTembl opraHoB. JlabopaTtopHas

51 paboTa «/13y4yeHne opraHoB LIBETKOBOIO 0.5
pacTeHus»

52 Onopa Tena opraHM3moB

53 [B/>KeHne opraH1n3sMoB

54 MuTaHne opraH13moB

55 [MuTaHMe NO3BOHOYHbIX XXUBOTHbIX.
MvLieBapuTenbHaA CUCTEMA Ye/loBeKa

56 [bixaHve opraHnsmos

57 [ bIXaHne N03BOHOYHbIX XXMBOTHbIX U




YesioBeKa

58 TpaHcnopT BeLLECTB y OpraH1M3moB
59 KpoBeHoCHas cucTeMa no3BOHOUHbIX
YXMBOTHbIX U YenoBeKa
60 BblgeneHue y opraHMsmMoB
61 3awuta y opraHm3mos
62 VIMMyHHasa cuctema venoBeka
63 PasfpaXnmocTtb 1 perynaumsa y
OopraH13mMoB
64 "yMopasibHas perynauus v 3HL0KPUHHaA
CUCTEMA XXMBOTHbIX 1 YesloBeKa
65 dopMbl pasMHOXKEHNA OpraHN3MoB
66 MonoBoe pa3sMHOXeHKe
67 Meii03
MameToreHes. O6pa3zoBaHve 1 pa3BuUTUE
68 MoJioBbIX K/ETOK. JlabopaTopHas paboTa 05
«l13y4yeHne CTPOeHNS MOOBbLIX KETOK Ha
rOTOBbIX MUKpOMpenaparax»
69 VHamBunayanbHOe pa3sBuTue opraHn3moB —
OHTOreHes
20 3aknafka opraHoB v TKaHen 13
3apOAbILLEBbIX /INCTKOB
POCT 1 pa3BUTHE XXNBOTHbIX.
7 NaboparopHas paboTa «Bmenelu-me 05
MPU3HAKOB CXO/ACTBA 3apOAblLLEn
MO3BOHOYHbIX XXMBOTHbIX»
Pa3MHOXKEHWE 1 pa3BUTIE PaCTEHNIA.
72 NabopaTopHas paboTta «CTpoeHme opraHoB 0.5
Pa3MHOXEHUSA BbICLUMX pacTeHUI»
73 icTopus cTaHOBNEHUSA 1 Pa3BUTUS

FeHETUKN KaK HayKun




OCHOBHbIe MOHATUA N CUMBO/IbI TEHETUKM.

74 JabopaTopHas paboTa «[po3otmna Kak 1 0.5
0OBEKT reHeTUYeCKNX 1CCef0BaHNN
3aKOHOMEPHOCTY Hacnef0BaHNA
npun3HakoB. MoHoOrnépuaHoe
75 CKpewmBaHue. MpakTuyeckas paboTa 1 0.5
"N3yyeHune pe3ynbTaToB MOHOrMO6PUAHOIO
CKpeLLmBaHua y apo3odunbl”
76 LLMTON0rMyeckne 0CHOBbI MOHOTMOPUAHOIO 1
CKpeLymBaHms
77 AHannsumpyroLlee ckpeLimsaHue. HenonHoe 1
AOMVHMPOBaHWe
AnrnépuaHoe cKpeLmBaHue.
78 MpakTnyeckas pabota «M3yyeHne 1 05
pe3ynbTaToB AUrMOPUAHOIO CKpeLBaHns
Y APp030hUSibI»
79 LLMTONornyeckne oCHOBbI ANTMOPUAHOIO 1
CKpeLymBaHus
80 CuenneHHOe HacnefoBaHVe NPU3HAKOB 1
81 XpoMOCOMHasi Teopus HacneACTBEHHOCTYU 1
82 ["eHeTVKa nona 1
83 ["feHOTUN Kak LieIoCTHas cuctema 1
84 FeHequf:CKMVl KOHTPO/1b Pa3BUTUSA 1
pacTeHuI, XXMBOTHbIX U YeNOBeKa
85 I3MeHYMBOCTb NPU3HAKOB. Bufbl 1
N3MEHUYMBOCTH
86 MoamnmKaumoHHas N3MeHUYNBOCTb 1
BapvaunoHHbIin pag 1 BapraumMoHHas
KpvBasi. JlabopaTopHas paboTta
87 «lccnegoBaHme 3aKOHOMEPHOCTEN 1 0.5

MOAM(UKALMOHHOW N3MEHUYMBOCTW.
MocTpoeHme BapmaLMOHHOIO psaaa u




BapPWaLIMOHHOI KpMBOIA»

88

['eHoTMNNYecKas N3MEHUYMNBOCTb.
Komb6unHatmeHas M3MeHUYMBOCTb

89

MyTaunoHHasA U3MEeHUYMBOCTb.
MpakTnyeckas pabota «MyTtaumm y
Apo3odusibl (Ha roTOBbIX
MUKponpenaparax)»

0.5

90

91

3aKOHOMEPHOCTM MYTaLMOHHOTO NPOLIECCa.
SnNUreHeTMKa 1 aNMreHoOM1Ka

eHeTuKa yenoBeka. MpakTuyeckas pabota
«CoCTaBneHne 1 aHann3 poJoCIOBHOMN»

0.5

92

93

94

95

MeTo/ibl MEAULMHCKON reHeTUKM

3HaueHne MeaULMHCKON FeHETUKN B
NPeaoTBPALLEHNN U NIEYEHNN TEHETUYECKNX
3a00/1eBaHNI YenoBeKa

OCHOBHbI€e NMOHATUA CENEKLMN.
NabopatopHas paboTa «/13yyeHne copToB
Ky/bTYPHbIX pacTeHMIA 1 NOPOL, LOMALLHMX
YXMBOTHBbIX»

MeToab! CeneKUMOHHOM paboTsbl.
JNabopatopHas paboTa «M3yyeHne METOAOB
CeNeKLUM pacTeHnn»

0.5

0.5

96

[OCTVKEeHNA CeneKLmMmn pacTeHnin 1
XWBOTHbIX. [NpakTnyeckas pabota
«[pnBUBKA pacTeHUI»

97

98

99

CoxpaHeHue, U3yYeHre 1 UCMo/b3oBaHne
FeHETUYECKMX PECYPCOB

BroTexHonornsa kak Hayka u oTpacib
npounssoAcTBa. MNpakTnyeckas paboTta
«3yyeHne 06bEKTOB BMOTEXHONOMMN»

OCHOBHbIe HanpaBeHNs1 CUHTETUYECKOI
6uonorun

0.5




100 XPOMOCOMHaA U TeHHasA HXXeHepUs

101 MeanuMHCKMe 6UOTEXHOMOM UK

Pe3epBHbIii YpoK. MOBTOpPEHNE,
0606LLeHMe, cucTeMaTm3aLUmsa 3HaHWM

OBLWEE KOJIMYECTBO YACOB 10O
NMPOrPAMME

102

102

135




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
°
Jl:‘/-ﬂ Tema ypoka Bcero Kourpoasusre Hpakrmieckne fl[:yrt?eﬂnﬂ :)Ig[?a[;(():a:feﬂbﬂme
padoThI padoTshI pecypen
1 JBoMOLUMOHHaA Teopus Y. [apsrHa 1
5 [BVxXyLLne cunbl 3B0NOLMM BALOB Mo Y. 1
JapsuHy
3 Bopb6a 3a CyLLecTBOBaHWE, ECTECTBEHHbIN 1
1 UCKYCCTBEHHbI 0TOOP
4 PopMM1pOBaHME CUHTETUYECKON TEOpU 1
3BonoLnn
5 3Tanbl 3BOMOLMOHHOIO0 npoLecca: 1
MWKPO3BO/OLIA N MaKpO3BO/OLMA
6 Monynauma — snemeHTapHas efMHULA 1
3BonoLNn
3aKOH reHeTM4yecKoro pasHoeecus .
- Xapaw, B. BaitHbepra. JTabopaTopHas 1 05
paboTta «BblIsBNeHNE U3MEHUMBOCTHU Y
ocobei ogHoro Buga»
8 AneMeHTapHble PaKTOpPbI 3BOMHOLMM 1
9 AdpexT ocHoBaTENS. DPPEKT 1
OYTbIJIOYHOTO rop/ibILKa
10 Mwurpauun. N3onsuum nonynsyuin: 1
reorpacuyeckas, 61onormyeckas
1 EcTecTBeHHbIN 0TOOP — HanpasAHOLLMIA 1
(hakTop 3BO/OLMM
12 Monosoii 0T60P
13 Mprcnoco6/1eHHOCTL OPraHN3MOB Kak 0.5




pe3ynbTaT MUKPO3BOJTHOLMN.
NaboparopHas paboTta «3yyeHmne
apoMop030B 1 namnoaganTaunii y
PacTEHMUI N XXNBOTHbLIX»

MprMepbl NPUCroco6/eHnin y opraHM3mMoB:

MOP®ONIOrNYecKre, (PU3N0N0rnyecKme,
BUOXMMUYECKUE, NOBEJEHYECKME.

14 NabopatopHas paboTta «prucnocobneHms 05
OpraHn3MoB 1 UX OTHOCUTE/IbHasA
LilenecoobpasHOCTb»

Bug, ero kputepun n CTpyKTypa.

15 JabopatopHas paboTa «CpaBHEHNEe BUAO0B 0.5
Mo MOP(OIOrMYeCKOMY KPUTEPUIO»

16 CTpyKTypa Brja

17 BupoobpasoBaHue Kak pesynbTtar
MWKPO3BO/HOLMM

18 CBA3b MUKPO3BOMHOLMN U 3MUAEMNONOTUN

19 Makpoasositoums. NManeoHTonorMyeckme
MeTO/bl M3YYEHWNS 3BOOLUN

20 Buoreorpaduyeckrie MeToabl N3ydeHns
3BonOUMNN
AMOPMONOrNYecKme 1 CpaBHUTESbHO-

21 MOP(ONIOrNYECKME METOAbI U3YYEeHNS
3BonOUMNN
MonekynsapHo-reHeTuyeckue,

22 OMOXMMUYECKME N MaTeMaTUYeCKMe
MeTO/bl M3YYEHWNS 3BOJOLUM

23 O6Lme 3aKOHOMEPHOCTY 3BOMOLNN

24 ApanTnBHaa pagnaunsa. HepaBHOMEPHOCTb

TEMMNOB 3BOJTIOLUN




Haquble r’MNOTE3bl MPOUCXOXKAEHNA

25
XXW3HU Ha 3emne
26 [JoHayuyHble NpeCTaB/eHNS O 3apPOXKAEHNN
XN3HU
27 OCHOBHble 3Tarbl HeOpraHN4YecKoM
3BO/MOLMN
28 "MnoTesbl 3apOXKAEHNA XN3HN
VicTopusa 3emnn n MeTofbl eé U3yyeHus.
29 JNabopaTopHas paboTa «3yyeHne 0.5
OMunCaHme NCKOMaeMbIX OCTaTKOB APEBHUX
OpraHvu3MoB»
30 HayasibHble 3Tanbl opraHny4eckom
3BO/OLMN
31 JBO/OLNA 3yKapnoT
OCHOBHbIe 3Tanbl 3BONHOLUN
39 pacTuTenibHOro Mupa. MNpaktuyeckas 0.5
paboTa «/3yyeHne 0CO6eHHOCTEN
CTPOEHMSA PACTEHWNIA PasHbIX OTAEN0B»
33 OCHOBHbIe 3Tanbl 3BO/IFOLMY XXMBOTHOIO
mupa
IBOMOLMSA XMBOTHBIX. MpakTnyeckas
34 paboTa «/13yyeHne ocobeHHOCTEN 0.5
CTPOEHUS NO3BOHOUYHbIX XXMBOTHbBIX>»
35 Pa3BuTuME XMN3HN Ha 3emsie No apam 1
nepuogam
36 MaccoBble BbIMMPaHUA — 3KO/I0TMYecKmne
KPW3KCbl NPOLLIIOTro
37 CoBpeMEHHbI 3KONOrMYECKNIA KpU3KC, ero
0C06EeHHOCTU
38 CoBpemeHHas cucTema OpraHMyeckoro




MPOLL/Oro

OCHOBHbIe cUCTeMaTUYeCcKue rpynnbl

39
opraHu3mMosB
40 AHTPONO/IOrNA — HayKa 0 Ye/loBeke
a1 Pa3BuUTMe NpeacTaBneHnii o
NPOUCXOXEHNWN YenoBeKa
MecTo yenoBeka B cucTeme
opraHvyeckoro mupa. JlaboparopHas
42 paboTa «M3yyeHne 0CO6eHHOCTEN 0.5
CTPOEHUNA CKefleTa YenoBekKa, CBA3aHHbIX C
NPAMOX0XAEeHNEM»
43 LBVXyLLNe cuibl aHTpOrnoreHesa
44 CooTHoLLeHne 6UOMOTNYECKUNX U
coLMasibHbIX PaKTOpOB B aHTPOMOreHese
45 OCHOBHbIe CTagnKn aHTponoreHesa
46 ManeoreHeTnKa 1 NaneoreHoOMMKa
47 JBO/OLNA COBPEMEHHOIO YesioBeKa
Yenoseyeckue pacsbl. [NpakTuyeckas
48 paboTa «/13yyeHne 3KOOrM4ecKmx 0.5
afanTaunii Yenoseka»
49 MexancumnanHapHble MeToabl
aHTponosiormu
50 3apoXkaeHne 1 pa3BUTUE IKOIOTUK
MeTogabl akonoruun. JlaboparopHas pabota
51 «13y4eHne MeTo0B 3KOMOrMYEeCKMX 0.5
nccnefoBaHun»
59 3HauyeHme 3KOM0rMYECKMX 3HaHWI ANs
yesoBeka
53 JKoNornyeckme MakTopsbl




AbroTmyeckme aktopbl. CBET Kak
9KOJIOrMYecKmin dhakrtop. SlabopaTopHas

54 o 1 0.5
paboTa «BblIsBneHne npucnocobneHni
OpraH1M3MoB K B/IUSHUIO CBETa»
AbroTmyeckme haktopsl. Temnepatypa
KaK 9KOMI0rMYecKnin (hakTop.
55 JabopaTopHas paboTa «BblisBneHme 1 0.5
NpKUcnocob1eHnii OpraHN3MoB K BIMSIHWIO
TemnepatypbI»
ABroTMYeCKMe (PaKTOpbl. BnaXKHOCTb Kak
3KONOrnyeckunin haktop. JlabopatopHas
56 1 0.5
paboTa «AHaTOMMUYeCKNe 0COBEHHOCTH
pacTeHWiA U3 pasHbIX MeCT 0OUTaHNA»
57 Cpefpbl 06MTaHMs opraHM3mMoB 1
58 bronorunyeckune puTmbl 1
59 YKun3HeHHble (hopMbI OpraHU3MoB 1
60 BruoTtuyeckme akTopsbl 1
3HauyeHve GMOTNYECKNX B3aNMOLENCTBUIA
61 L9 CYLL,ECTBOBaHMS OpPraHM3MOB B Cpefe 1
obutaHns
62 3KONOrMyecKme XapakTepucTukum 1
nonynauum
OCHOBHbIe NoKasaTeny NonynAauun:
63 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa u 1
rosioBasi CTPyKTypa
OCHOBHbIe NoKasartenu NonynAauun:
64 POXAaemocCTb, MPUPOCT, TEMIM POCTA, 1
CMepPTHOCTb, MUrpauuu
65 3Konornyeckasa CTpykTypa nonynauum 1
66 JvHamyka nonynsaumm n eé perynauns




KpuBble pocTa YACNEHHOCTMN NOMYNALMNA.

67
KpuBble BbDKMBaHNA
JKonornyeckasa Hua sua.

68 Nab6opatopHas paboTta «prucnocobneHns 0.5
CEMSIH pacTeHUI K pacceneHno»

69 Bupg Kak cuctema nonynaumia

20 3aKOHOMEPHOCTM MOBeAEHNS 1 MUATPaLUiA
YXMBOTHbIX

71 Co06LLeCcTBO OpraHnM3MoB — GMOLEHO3

72 JKocucTema Kak OTKpbITaa cuctema

73 KpyroBopoT BeLLecTB 1 MOTOK 3Hepruv B
aKocucreme

74 OCHOBHbIE NoKa3aTenn 3KOCUCTEMbI

75 3KONornyeckme nupamupl

76 3meHeHUs co06LLECTB — CYKLIECCUM

27 MpupoaHbIe 3KOCUCTEMbI. DKOCUCTEMBI
03ep M peK. IKOCUCTEMbI MOPe N OKeaHOB

78 MpupoaHble 3Kocm0TueMb|. 3KocucTeMb!
TYHAP, /IeCOB, CTEMei, NycTbiHb

79 AHTPONOreHHbIE 3KOCUCTEMBI

80 Yp6oakocucTemsl. MNMpakTnyeckas pabota 05
«/13yyeHue 1 onucaHne ypbosKoCUCTEMbI»
3aKOHOMEPHOCTM (POPMUPOBAHUSA

81 OCHOBHbIX B3aMMO/ENCTBUIA OpraH13MoB B
aKocucTemax
MexaHu13Mbl BO3AENCTBUSA 3arps3HEHNIA

82 pasHbIX TUMOB Ha Cy6OPraHN3MeHHOM,

OpraH1M3MeHHOM, NOMYNSLMOHHOM U
3KOCUCTEMHOM YPOBHSIX




Buocepa — obLennaHeTapHas 060/104Ka

83 3emnu

84 YueHue B. . BepHagckoro o buocgepe

85 3aKOHOMEpPHOCTU CYLLeCTBOBaHUA
orocdepsbl

86 KpyroBopoTbl BELLLECTB U
BMoreoxvMmnyeckme LKbI

87 30HaNIbHOCTL Brocthepbl. OCHOBHbIE
BMoMbI CyLLK

88 YCTONYMBOCTbL Grochepsbl

89 3KONOTMYECKME KPUSNCHI U UX NMPUYNHBI

90 Bo3sgeicTeme YenoBeka Ha buoctepy

o1 AHTponoreHHvoe BO3,£|,€I7ICTBUI/I9 Ha
PacTUTENbHbIA U XXUBOTHbIA MUP

92 OxpaHa npupoabl

93 OCHOBHbIe NPUHLMMbI YCTONYNBOTO
pa3BMTUA YenoBeYvecTBa 1 NpUpoLbl
PauuoHa/IbHOe NpUPOoA0MNo/b30BaHE U

94 COXpaHeHue 61oorMyYecKoro
pasHoobpasnsa 3emnu

o5 0“606Lu,eH|/|e no Teme «MWKPO3BOMOLMSA 1
eé pe3yfbTatbl»

96 O"606UJ,eH|/|e rno Teme «MaKpO3BO/IHOLNA U
eé pe3ynbTarbl»

97 O606LeHMe No TeMe «IPONCXOXKAEHME U
pa3BUTKME KN3HN Ha 3emne»

03 O606LLeHMe No Teme «IMponcxoxaeHme
4esloBeKa — aHTPOMOreHe3»

99 O606LeHVEe NO TemMe «IKOMOMNA — HayKa O




B3aMMOOTHOLLEHNAX OPraHN3MOB»

O606L1eHe No Teme «OpraHn3Mbl 1 cpeaa

100 1
0bUTaHUA»
101 O606umH%€ﬂOTEMe«3K0n0FMﬂBMAOBM 1
NoNyNALMA»
102 O606LeHne no Teme «buochepa — 1
rnobasibHas aKocucTema»
OBLLEE KOJTMYECTBO YACOB MO 102 75

MPOIrPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



