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MNOACHUTEJIbHAS 3AIINCKA

Mporpamma no yyebHoMy npeamMeTy "buonorua™ (ganee - 6Monorus) Ha ypoBHe cpegHero
o6Luero obpasoBaHusa paspaboTaHa Ha 0cHoBe dPeaepasibHOro 3akoHa o1 29.12.2012 Ne 273-$3
«O6 o06paszoBaHun B Poccuiickon Pepepauyun», ®roOC COO, KoHuenuuu npenogasaHus
yyebHOro npegmerta «brMoNOrMsa» 1 OCHOBHBIX MOMOXEHWUI (efepasibHON paboyeit Mporpammbl
BOCMUTAHWS.

YuebHbli npeamMeT «buonorusi» yrny6neéHHoro yposHs u3ydeHusi (10-11 Knacchbl)
ABNAETCA O4HWM M3 KOMIMOHEHTOB MPeAMETHON 06/1acT «ECTECTBEHHO-HayUHble NpPeaMeTbI».
CornacHo nonoxeHnam ®rocC COO npodunbHble YydebHble MNpPeAMEeTbl, M3y4vaemble Ha
yrny6neHHOM YPOBHE, ABMSKOTCA CNOCO60M AudidepeHumanmm obyyeHNs Ha ypoBHe CpedHero
obLero obpasoBaHus U Mpu3BaHbl 06ECMeYNTb MPEeMCTBEHHOCTb MeXAY OCHOBHbIM OOLLMM,
CpeaHUM 06LWKMM, CpefHMM NPOgecCUOHaIbHBIM M BbICLUMM 06pa3oBaHneM. B TO e Bpems
KaXKAblA 13 3TUX YUYeBHbIX NPeaMeTOB LO/MKEH ObITb OPUEHTUPOBAH Ha MPUOPUTETHOE peLLeHre
06pa3oBare/ibHbIX, BOCNUTATE/IbHbLIX WM Pa3BMBAIOLMX 33a4y, CBA3aHHbLIX C MPOopUeHTaL el
obyyvarolmxca M CTUMY/NMPOBaHWEM WHTEpeca K KOHKPETHOM 0651acTu Hay4yHOro 3HaHus,
CBSI3aHHOIO0 C 6KuoNoruen, MeauLUHON, 3KOMOrMeid, MNCMXONOrneld, CNOpTOM WM BOEHHbLIM
[enom.

MporpamMma no yye6HoMy npeameTy "Buonorua™ aaeT npeactaBieHne O Lenv 1 3agadax
n3ydeHnsa yyebHoro npegmerta «bmonorusa» Ha yrny61eHHOM yYpoBHe, onpefenseT 06a3are/ibHoe
(MHBapuaHTHOE) MpeaMETHOE COAepXKaHue, ero CTPYKTYpUpOBaHWe MO pasjenaMm U Temaw,
pacripefeneHue no Kiaccam, peKoMeHayeT rnoc/nefoBaTe/lbHOCTb U3YyYeHUs y4ebHOro marepuana
C YYETOM MEXMNPEeAMETHbIX W BHYTPUMPEAMETHbIX CBA3eW, NOrMKU Y4e6HOro npouecca,
BO3PaCTHbIX 0CO6eHHOCTel obyvatowmxcs. B nporpamme no 61onorMmn peann3oBaH NpPUHLMN
MPEeMCTBEHHOCTM C M3y4YeHMeM OMONIOrMKM Ha YPOBHE OCHOBHOrO 06Liero o6pasoBaHus,
Gnarogapa 4emMy MpPOCMAaTPMBAETCH  HAMpaB/IEHHOCTb  Ha  MOC/EAyHoLLee  pas3BuTUe
OVMONOrNYECKMX 3HAHWIA, OPWUEHTMPOBAHHbLIX Ha (HOPMMPOBaHME ECTECTBEHHO-HAY4YHOro
MVPOBO33PEHNS, 3KOIOMMYECKOro MbILLNEHWSs, NPeACTaBNeHUin 0 340POBOM 00pase >XM3HU, Ha
BOCMUTaHVE GepeXKHOro OTHOLLEHWA K OKpYXKaroLleld npupoaHou cpege. B nporpamme no
fronornm TaKXKe MokasaHbl BO3MOXHOCTU Yy4yebGHOro npefmera «buonorus» B peanvsauuu
Tpe6oaHuii ®rOC COO K nnaHWpyembiM IMYHOCTHbIM, MeTanpeaMeTHbIM U NPeAMETHbIM
pesynbTtataM O06y4yeHuss M B (POPMMPOBAHWUM OCHOBHbIX BWAOB Y4eOHO-NO3HaBATENbHOW
[eATeIbHOCTU 00yYatoLMXCs MO OCBOEHMIO COAEpPXKaHWs OMOMorMyeckoro 06pasoBaHus Ha
YPOBHe cpeAHero o6bLero obpasoBaHus.

YuebHbli npegMeT «Bronorns» Ha ypoBHe CPeAHEero o6uiero obpa3oBaHUs 3aBepLuaeT
6ronornyeckoe obpaszoBaHne B LUKO/E Y OPUEHTUPOBAH Ha paclunpeHue U yrnybneHve 3HaHuiA
00y4aloLLIMXCA O >KMBOM MNpUPOAe, OCHOBAaxX MOMEKYNAPHOM W KNETOYHOW Buonorum,
ambpuonornm n GuoNorMn Pas3BUTUSA, TEHETUKM, CeneKumn, GUOTEXHOIONUK, 3BOJTOLMOHHOIO
YUYEHUNSA U 3KOJIOTUN.

N3yueHne yyebHOro npeamera «bronorus» Ha yrny6ieHHOM YpOBHE OPUEHTUPOBAHO Ha
MOArOTOBKY 00YyYaloLMXC K MOC/efytoLemMy Mo/lydeHno 6MO0N0rMyeckoro 06pas3oBaHvs B
By3aX W OpraHu3auumsax CpefHero npogeccMoHasbHOro obpasosaHns. OCHOBY ero CoAepXKaHus
COCTaB/IfieT CUCTeMa OMOMOMMYECKMX 3HAHWI, MOMYYEHHbIX MPU U3YYeHWM OOYyYaroLLMMUCS
COOTBETCTBYIOLLMX CUCTEMATUYECKUX pPa3fenoB 6MONOrMM Ha YpPOBHEe OCHOBHOIO 06Lero
o6pasoBaHms, B 10-11 knaccax 3TW 3HaHWS NOMyYatoT pa3BuTHe. Tak, pacLumMpeHbl U Yriy6/ieHsbl
OMONOrNYecKme 3HaHWA O PacTEHUAX, XXMBOTHbIX, rpubax, 6akTepusx, opraHu3Me 4esioBeka,



06LLMX 32KOHOMEPHOCTAX >KWM3HW, [AOMOJHUTENIbHO BK/HOYEHbl OMOMOTMYecKue CBeLeHUs
NPUKNAAHOIO U MOWMCKOBOrO XapakTepa, KOTOPble MOXHO WUCMO0/b30BaTh KaK OPUEHTMPbI A1
nocnegytoulero Bolibopa npoteccun. Bo3moxkHa TakxKe MHTerpaumst 61MonormyecKnx 3HaHui ¢
COOTBETCTBYHOLLUMMMN 3HAHWUAMMU, MONYYEHHLIMU 00YHaOLWUMUCA NPU U3YYEHUN (DU3NKUN, XUMUN,
reorpauu n maTematumku.

CTpykTypa nporpaMmmbl no y4deGHOMY npeamMeTy “Buonorus” oTpaxaeT CUCTEMHO-
YPOBHEBbLIN W 3BOMOLMOHHBIA NOAX0Abl K MU3ydeHWUo 6uonornn. CornacHo UM, nsy4varotcs
CBOMCTBA N 3aKOHOMEPHOCTU, XapaKTepHble A5 XXMBbIX CUCTEM PasHOro YPOBHSA OpraHu3aumu,
3BOMOLMN OpraHMYyeckoro Mupa Ha 3emie, COXpaHeHUs OMONOrMYecKoro pasHoobpasus
nnaHetbl. Tak, B 10 knacce M3y4yatOTC OCHOBbl MOJEKY/IAPHON W KNETOYHOW 6uonoruu,
amM6pMonornm 1 GMoNorMn pasBUTUS, FTEHETUKU N Cenekumm, BUOTEXHONOMMU U CUHTETUYECKOW
O6vonornn, akTyasm3mMpyroTcs 3HaHua obydarowmxca no 60TaHWKe, 300/10MMK, aHaToOMUW,
(hm3nonormmn yenoseka. B 11 Knacce mM3y4aroTCA 3BOJSIIOLMOHHOE YYeHWe, OCHOBbI 3KOMOMMN U
yyeHue o buocgepe.

YuebHbln npeameT «buonorus» npusBaH 06ecneYnTb OCBOEHWE 0O6y4aroLLMMUCA
OMONOrNYeCcKMX TEOpUA W 3aKOHOB, WAeW, MPUHLMMNOB W NpaBWu, nexawux B OCHOBe
COBPEMEHHOI EeCTECTBEHHO-HAaYyYHON KapTWHbI MWpa, 3HAHWN O CTPOEHWUM, MHOroobpasum u
0COGEHHOCTAX K/IETKW, OpraHu3ma, nonynauuu, OuoLEeHO3a, 3KOCUCTEMbl, O BbIAOLLMXCS
Hay4HbIX [OCTMXKEHWAX, COBPEMEHHbIX WCCNEAOBaHUAX B OMONMOrMM, MPUKNagHbIX acrnekTax
O6MONOrNYecKMX 3HaHWn. [ns pasBUTUA N MOLLEPXKAHWUA MHTepeca obyvatowmxca K 6uonormm
Hapagy CO 3HaYMTeNbHbIM 06BLEMOM TEOPETUYECKOro MaTepuana B CoLepXXaHUn nporpammel no
6vonornm npeaycMOTPEHO 3HAKOMCTBO C MUCTOPMWE CTaHOBMEHWUS W PasBUTUS TOW WUAW UHOW
obnactn 61oNorMKM, BKIaLOM OTEYECTBEHHBIX N 3apYyOEXHbIX YUYEHbIX B PeLUeHMe BaXKHENLLNX
OMONOrNYECKMX N 3KOTOTMYECKUX NPoBeM.

Llenb n3yyeHns yuyebHOro npegmeTa «brosiorns» Ha yrny6i1eHHOM ypoBHE — OBflafieHne
06yyYaloLWMMNCA 3HAHUAMU O CTPYKTYPHO-(PYHKLMOHANBbHOW OpraHu3auun >XMBbIX CUCTEM
pa3HOro paHra v NpUoGpeTeHe YMEHWNIA UCMOMb30BaTb 3TW 3HaHUA B (DOPMMPOBaHUN UHTEpECa
K onpeaeneHHon o061acT Npod)ecCMoHaNbHON AeAaTeNbHOCTU, CBA3aHHOW C GUONOrMen, unm K
BbIGOPY Y4ebHOro 3aBefeHus 48 NPOLO/MKEHNA BMONOrMYecKoro 06pasoBaHms.

JOCTMXeHMe Lenn n3ydeHuns yuyebHoro npegmeTa «buonorms» Ha yrny61eHHOM YpoBHe
06ecneyrBaeTCa peLLeHreM CiefyoLmx 3a4ay:

OCBOEHMe  00ydvaloLuMMUCcAa  CUCTEMbl  OMOMOTMYECKMX  3HaHWA: 06  OCHOBHbIX
OMONOrNYeCKMX TeopusX, KOHUEMNUMSX, rmnoTesax, 3aKoHaX, 3aKOHOMEPHOCTAX W Mpasunax,
COCTaB/IAOLWMX  COBPEMEHHYID  €CTECTBEHHO-HAyYHYKD KapTUHY Mupa; O CTPOeHUMU,
MHOroobpasum 1 0COBEHHOCTAX BMOMOrMYECKUX CUCTEM (K/ETKa, OpraHusm, nonynsauus, BUA,
buoreoueHo3, 6uochepa); O BbIJAOWMXCA OTKPbITUAX WM COBPEMEHHbIX WCCMEA0BaHUSAX B
oronoruu;

O3HaKOM/eHMe  obyvatowmxcs € MeTogaMu  MO3HaHMS  KMBOM  MPUPOAbI:
nccnefoBaTelbCKMMM MeToAaMm 61OOrMYecKUX HayK (MOMEKYNSAPHOW M KNETOYHON Gruonoruu,
3aM6pMoNOrnM 1 GMONOrMK PasBUTKS, FTEHETUKU N CeNneKkumum, BUOTEXHOMOMMU U CUHTETUYECKOW
ouonoruy,  NaneoHToNoOrnW,  3KONOTUW);  METO4aMU  CaMOCTOATE/IbHOr0  NpOBeAeHUS
6nonornyeckmx uccnefosaHuii B nabopatopum u B npupofe (HabnwogeHue, W3MepeHue,
9KCMEPVMEHT, MOLe/IMpoBaHue);

OBNnafieHVe 06y4valoLLUMMUCA YMEHUAMMW: CaMOCTOATE/IbHO HAXOA4UTb, aHa/M3MpoBaTb U
1CMO/b30BaTb OMOMOTMMYECKYHO NH(OPMALMIO; M0/b30BaTbCA BMOIOrMYECKOW TEPMUHONOTMEN 1
CYMBO/IMKOW;  YCTaHaB/NMBaTb CBA3b  MeXAy pasBuTMEeM OGuonormm K couuabHo-



9KOHOMMWYECKUMU W 3KOJIOTMYECKMU NpobiieMaMy YenoBeYecTBa; OLEeHMBATb MOC/EeACTBUSA
CBOEN [eATeNbHOCTM MO OTHOLUEHUIO K OKPY>XKalolleil npupoaHOM cpede, COBCTBEHHOMY
300POBbI0 U 3[0POBbID  OKPYXKAKOLWMX /t0fei; 060CHOBbLIBATb U COGMOAATL  Mepbl
NPOQUNAKTUKA MHPEKLMOHHBIX 3a60/1eBaHUIA, NpaBuia NoBeAeHUA B Npupoge 1 obecneyveHuns
6e30MacHOCTV COBCTBEHHON KM3HEAEATENIbHOCTU B Ype3BblYaHbIX CUTYaUMsX NPUPOAHONO W
TEXHOreHHOr0 XapakTepa, XapakTepu3oBaTb COBPEMEHHbIe Hay4Hble OTKPbITUA B 061acTu
ovonoruu;

pasBuTUE Y 0OYYAIOLMXCA UHTENNEKTYa/IbHbIX M TBOPYECKMX CMOCOBHOCTEN B npoLecce
3HaKOMCTBa C BbIJAOLWMNMUCA OTKPbITUAMWU UM COBPEMEHHBLIMU WCCMEA0BAHUAMU B BMonoruu,
pellaeMbiMK et0 npobnemMamu, MeTOLOSorMein GUOMOrMYECKOro UccnefoBaHns, NpPoBeaeHUS
9KCMEPUMEHTa/IbHbIX  UCCNEeOBaHUA, pewleHns OMONOrMyeckMx 3agad, MOAeMpoBaHUA
61OoNOrnyYeckmnx 06bEKTOB 1 MPOLLECCOB;

BOCMUTaHVE Y 00y4atoLMXCA LLeHHOCTHOrO OTHOLLEHWS K >XMBOW NPUPOLE B LE/IOM U K
OTAeNbHbIM €& 00bekTaM W ABNEHUAM; (OPMMPOBaHME 3KOMOMMYECKOW, TeHETUYECKOA
rpaMoTHOCTW, 06LWel KynbTypbl MOBEAEHUS B MPUPOAE; WHTErpauum ecTeCTBEHHO-Hay4HbIX
3HaHWI;

nprobpeTeHre 00y4aoLWMMMUCA KOMMNETEHTHOCTM B PaLMOHaIbHOM NPUPOLON0/b30BaHNN
(cobntofeHne npaBwu MNOBeAeHWA B MNPUPOAE, OXpaHbl BWMAOB, 3KOCUCTEM, Guochepsbl),
COXpaHeHUN COOCTBEHHOIO 3[0POBbS M 3[0POBbA OKPYXatoWmMx tofeil (CO6MoaeHns mep
Npo(uNakTUKN  3aboneBaHnii,  obecneuveHve  6e30MaCHOCTU  XXWU3HEAEATEeNbHOCTM B
4pe3BblYaHbIX CUTYaLMAX MPUPOLAHONO Y TEXHOrEHHOr0 XapakTepa) Ha OCHOBEe MCMO/b30BaHUS
OGMONOrNYECKMX 3HAHWIA 1 YMEHWIA B MOBCEAHEBHOM XUN3HU;

co3fjaHne YCnoBWiA ANns  OCO3HAHHOrO Bbl6Opa OO6yYalOWMMUCA  WHAMBUAYASIbHOM
obpa3oBaTe/lbHOW  TPaekTopuW, Cnoco6CTBYHOLE nocnefyowemy npogeccmoHanbHOMY
camoonpesesnieHnto, B COOTBETCTBUM C WHAMBUAY&IbHBIMUA WHTEpecamu W MOTPebHOCTAMU
permoHa.

Obulee 4MCno 4acoB, OTBELEHHbIX Ha M3y4eHue OuOoNIorMM Ha Yrniyb6/eHHOM YpPOBHe
cpeaHero obulero obpasoBaHus, cocTtaensieT 204 yvaca: B 10 knacce — 102 vaca (3 vaca B
Hepento), B 11 knacce — 102 yaca (3 Yaca B HefleNto).

OTbop oOpraHM3auuoHHbIX  (hOpM, MeTO4OB W  CpeAcTB  00y4yeHus  6uonoruu
OCYLLIECTBNSAETCA C YYETOM CneumtnKn ero coaepXkaHmsi U HanpaBieHHOCTN Ha NPOAOIKEHMe
61onornyeckoro 06pas3oBaHNA B OpraHU3auusx cpefHero MnpoecCMOHaTIbHOIO U BbICLLEro
06pa3oBaHus.

Ob6s3aTeNbHbIM YCI0BUEM MPU 06YYeHUN GUONIOrMM Ha YryO6NeHHOM YPOBHe SB/AETCH
npoBefeHVe NabopaTopHbIX W NPaKTUYeCKMX paboT. Takxke yyacTve oOyyaromxca B
BbIMOMIHEHUM  MPOEKTHbIX U y4ebHO-UCCNefoBaTeIbCKMX  paboT, TemaTMka KOTOpbIX
OMpeaensieTcs y4yuTeneM Ha OCHOBE WMEIOLMXCA MaTepuasibHO-TEXHUYECKMX PEecypcoB U
MECTHbIX MPUPOAHBIX YC/OBWIA.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CofepxaHne  nporpaMmbl,  BblAENIEHHOE  Kkypcusom, He BXOAUT B MPOBEPKY
rocyfapcTBeHHOM ntoroson atrectauum (MCAA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHasa 6uonorus — KomnnekcHas Hayka. Kpatkas vctopus passuTus 6rmonoruu.
Buonornyeckne Haykm u n3ydaemble UMK NPo6MemMbl. PyHAAMeHTaNbHblE, MPUKIAAHbIE Y
MOWCKOBbIE HAYYHble UCCNef0BaHNA B BMONOTUN.

3HaueHne 6uonorMnm B (HOPMUPOBAHUM COBPEMEHHON ECTECTBEHHO-HAYYHOW KapTWHbI
mupa. [podeccumn, cBA3aHHble C 6Guonorveidl. 3HadyeHue 6UOMOTMM B NPaKTUYECKON
[eATeNIbHOCTU  YefioBeKa: MeAVUMHE, CeNbCKOM  XO39MCTBE, MPOMbILLIEHHOCTH, OXpaHe
npupoabl.

JleMoOHCTpaL U

MopTpeTbl: ApucTtoTens, TeodpacT, K. JInHHel, XK. b. Mamapk, Y. [apsuH, Y. Napeei, I
MeHgens, B. W. BepHaackuit, W. T. Masnos, . . Meunnko, H. . Basunos, H. B.
TumodpeeB-PecoBckuin, K. YoTcoH, ®. Kpuk, [. K. benses.

Tabnumupbl 1 cxeMbl: «CBA3b OMONOTMN C APYrMMU HayKammn», «CucTema 61onornyeckmx
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

YKuBble cuCTeMbl Kak npeamMeT usyyeHus 6nonornn. CBOMCTBA XMBbIX CUCTEM: AMHCTBO
XMMWUYECKOrO COCTaBa, [UCKPETHOCTb W  LENOCTHOCTb, C/IOXKHOCTb W YNOPSLA0YEHHOCTb
CTPYKTYpbl,  OTKPbITOCTb, ~ CamOOpraHu3aLus, CaMOBOCMPOW3BELEHME,  Pa3fpaKUMOCTb,
M3MEHYMBOCTb, POCT U Pas3BUTHE.

YPOBHU OpraHu3aumm >KMBbIX CUCTEM: MOJMEKYNIAPHBIA, KETOYHbIA, TKaHEBbIi,
OpraH13MeHHbI, nonynsUMOHHO-BUA0BOM, 9KOCUCTEMHDbIA (6roreoLeHOTUYECKNI),
6roctepHbIi. Mpouecchl, NPONCXOoAsLLME B XXUBLIX cucTemax. OCHOBHbIE MPU3HaKWN XXMBOTO.
YKn3Hb Kak (hopma CyLLecTBOBaHMS MaTepun. Hayku, nsyyaroLyme XnBble CUCTEMbI HA Pa3HbIX
YPOBHSIX OpraHun3aumn.

N3yueHne XuBbIx cuctem. Metofbl 6uonormyeckort Hayku. HabnwogeHve, n3mepeHue,
9KCMEepUMEHT, cucTematusaums, MeTaaHanm3. [lOHATME O 3aBUCMMOM W HE3aBWCUMOM
nepeMeHHOW. [MnaHMpoBaHMe 3KcrepuMMeHTa. [locTaHOBKa W nposepka runotes. Hynesas
runoTesa. MoHATVE BbIOOPKM 1 ee JOCTOBEPHOCTL. Pa3bpoc B 610N0rMyeckmnx aaHHbiX. OueHKa
AOCTOBEPHOCTU MOJYYEHHbIX PE3Yy/NbTaToB. [PUYMHBI UCKaXKEHWS Pe3y/bTaToB 3KCMEPUMEHTA.
[MoHATKMEe CTAaTUCTUYECKOTO TecTa.

JleMoHCTpanuu

Tabnmubl ¥ cxembl: «OCHOBHble MPU3HAKWU HKU3HU», «BNONOrMYeckne CUCTEMBI»,
«CBOWCTBa XXMBOW MaTepun», «YPOBHU OpraHu3auuy Xnson npupoapl», «CTpOeHme XUBOTHONA
KNeTKU»,  «TKaHW >KMBOTHbIX»,  «CWUCTEMbl OPraHOB  Ye/l0OBEYECKOrO0  OpraHu3Ma,
«buoreoLeH03», «brnocdepar, «MeTofbl N3YUHEHUS XXNBOI NPUPOIbI».

O6opyoBaHue: nabopaTopHoe 060pya0BaHME ANS NPOBEAEHUSA HABNOAEHNI, N3MEPEHWA,
9KCMEPVIMEHTOB.

IMpakTuueckasi pa6ora «/ICNonb30BaHWe PasINYHbIX METOAOB NPU U3YYEHUUN XKMBbIX
CUCTEM.

Tema 3. buoJiorusi KJeTku



Knetka — CTPYKTYpPHO-(DYHKLUMOHAIbHAA eAMHULA YXMBOTO. VICTOpUSA OTKPbITUS KIETKW.
Pa6oTbl P. 'yka, A. JleBeHryka. KnetouHas Teopus (T. LLsaHH, M. LlneigeH, P. Bupxos).
OCHOBHbI€e NOI0XEHUA COBPEMEHHOW KIIETOYHON TEOPUN.

MeToabl MONEKYNAPHON U KMIETOYHOM BMOMOrMK: MUKPOCKOMMUA, XpomaTorpadus,
aNleKTpohopes, MeTO[  MeyeHblX aToMoB, Au((epeHUMasbHOe  LeHTpUgyrmposaHue,
KYNbTUBUPOBaHWE KNETOK. M3yuenue ¢huxcuposanuvix kiemok. DNEKTPOHHAA MUKPOCKOMMUA.
Konghoxanvnas muxkpockonus. Bumanvroe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

MopTpeTbl: P. I'yK, A. NleBeHryk, T. LLBaHH, M. LLneligeH, P. Bupxos, K. M. Bap.

Tabnmupbl N cxembl: «CBETOBOM MUKPOCKOM», «INEKTPOHHbLIN MUKPOCKOM», «McTopus
pasBUTNA METOL0B MUKPOCKOMUM».

Ob6opynoBaHMe: CBETOBOW MWMKPOCKOM, MUKpOMpenapartbl PacTUTeNbHbIX, XUBOTHbLIX Y
GaKTepuanbHbIX K/IETOK.

IIpakTuuyeckasi padora «/13ydeHne METOAOB KMETOYHOW 6Guonorum (xpomatorpadus,
aneKTpogopes, AvdepeHLnanbHOe LeHTpUdyruposaHue, MNLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKNIA COCTaB KNeTKU. Makpo-, MAKPO- 1 YNIbTPaMUKPO3/1eMeHTbI. Boga 1 ee ponb
KaK pacTBOpUTENsA, peareHTa, y4yacTve B CTPYKTYPUPOBaHWUW KNEeTKW, Tennoperynauun.
MwuHepas/ibHble BeLLleCTBa KeTKU, UX B1uoiornyeckas posib. POsib KATUOHOB U aHNOHOB B K/IETKE.

OpraHunyeckve BellecTBa KeTku. bruonormnyeckue nonnmvepsl. benkn. AMUHOKUCIOTHBIN
cocTtaB 6enkoB. CTPyKTypbl 6e/iKoBO MONeKysnbl. [MepBuyHas CTpykTypa 6enka, nenTuiHas
cBsi3b. BTOpuYHas, TpeTnyHas, YeTBepTUYHAA CTPYKTYpbl. [eHaTypaumsi. CBoicTBa 6GE/KOB.
Knaccnukaumsa 6enkoB. bronornyeckme gyHKLUMN 6enkoB. Ilpuonst.

Yrnesogpl. MoHocaxapuibl, Aucaxapvibl, onurocaxapuipl U nonucaxapugbl. O6wuii
nnaH CTPOeHUS W  (PU3UKO-XMMWYECKME CBOWCTBA Yr/NeBOAOB. buonorunyeckne gyHKUMn
Yrn1eBoA0B.

Nvunugbl.  TvapodunbHo-rnapotobHble  cBoilcTBa.  Knaccugmkaums — nvnugos.
Tpurnuuepugbl, ochonmnugpl, BOCKK, cTepounibl. brionornyeckne @yHkumm nunuaos. O6ume
CBOMCTBA OWMOMOTMYECKMX MeMbpaH — TeKyyeCTb, CMOCOBHOCTb K CaMO3aMblKaHUIO,
nonynpoHUL,aemMocCTb.

HyknenHosble kucnotel. HK n PHK. CTpoeHne HyKMEMHOBbLIX KUCNOT. HyKneoTuibl.
MpuHUMN KomMnnemeHTapHocTK. MpaBuno Yapragga. Ctpyktypa OHK — aBoiHas cnvpanb.
MecToHaxoxaeHue n buonorunyeckne yHkumm AHK. Buabl PHK. ®yHkumm PHK B KneTke.

CtpoeHune monekynbl AT®. Makpoapruyeckue csa3n B Monekyne AT®. brnonoruyeckume
(yHKUMM  AT®D. BOCCTaHOB/MEHHbIE MEPEHOCUMKU, WX (YHKUMM B  KNeTKe. [lpyeue
HyKIeo3uompugocgamul (HTD). CekBeHupoBaHvne  AHK.  Memoow:  ecemomuxu,
mpaHCKpunmomuKku, nponeomMmuKu.

CTpyKTypHaa 6uonorus: uoxmmmnyeckme u Guousnyeckme nccnefoBaHUs coctasa U
MPOCTPAHCTBEHHOW CTPYKTYpbl GMOMONEKYN. Mooderuposanue cmpykmypol u  ynkyuil
Ouomonexyn u ux Komniekcos. Komnvromepruiti Ou3aiin U OpeanuyecKuti CuHme3s OUOMONEKY U
ux Henpupodnblx AHA02086.

JleMoHCTpauMu

MopTpeTbl: J1. MonuHr, XK. YoTcoH, ®. Kpuk, M. Ynnkuuc, P. ®paHknnH, . CaHrep, C.
Mpy3uHep.

Ovarpammbl:  «PacnipefefieH/e  XUMUYECKMX 3/1IEMEHTOB B HEXWBON  NpUpoLe»,
«PacnpefeneHve XMMUYECKMX 3/IEMEHTOB B XX1BOW NPUPOAE».



Tabnmupbl 1 cxembl: «lMeprofuyeckas Tabnnua XMMUYECKUX 3N1EeMEHTOB», «CTpoeHue
MOJIEKY/Ibl  BOfAbl», «BellecTBa B COCTaBe OpraHu3moB», «CTpoeHMe MOJeKy bl Genka,
«CTpYyKTYpbl G€IKOBON MOJEKY/bl», «CTpoeHue MOJeKy/ YrneBofos», «CTPOeHWe MOMeKyn
NMNUA0B», «HYKNenHoBble KUCNOTbI», «CTpoeHne MoneKynbl AT®»,

Ob6opynoBaHve: XMMrUyeckas nocyga v obopynosaHue.

JlaGoparopuas padora «O6HapyXeHMe 6e/1KOB C MOMOLLbH0 Ka4eCTBEHHbIX peakLuii».

JlabopaTopnas pa6ora «/iccnegoBaHve HyKNeNMHOBBLIX KUCMOT, BbIAENEHHbIX U3 KNeTOK
Pa3/IMYHbIX OpPraHU3MOB».

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tunbl KNETOK: 3yKapuoTU4ecKasd U npokapuoTuyeckas. CTPYKTYPHO-(PYHKLUMOHAIbHbIE
06pa3oBaHms KETKM.

CTpoeHMe nNpOKapuoOTUYECKON KneTkW. KneToyHas CTeHKa OakTepuin u  apXei.
OC06EHHOCTN CTPOEHUS reTepoTPOHOM 1N aBTOTPO(HON MPOKAPMOTUYECKNX K/IETOK. MecTo u
pO/ib MPOKAPMOT B BMOLLEHO3aX.

CTpoeHune 1 (hYHKLMOHMPOBaHME 3YKapMOTUYECKON KNeTKK. MnasmMaTnyeckas meMopaHa
(nnasmanemma). CTpyKTypa MnasmMaTMyeckom MembpaHbl. TpaHCMoOpPT BELECTB  Yepes
nnasMaTMyecKyto MemopaHy: nacCcuMBHbIA (Anddysmns, obneryeHHas auddysns), akTUBHBINA
(NepBUYHbIA N BTOPUYHBIA aKTWUBHbLIN TpaHCMopT). MonynpoHuLaeMocTb MembpaHbl. PaboTa
HaTPWN-KaMeBOro Hacoca. QHAOUMTO3: MUHOLMUTO3, (DaroumTo3. IK30UMTO3. KneTouHas CTeHKa.
CTpyKTypa 1 (hYHKLUMM KNETOYHOW CTEHKM PacTeHWiA, rpnbos.

LinTonnasma. LuTto3onb. LinTockenet. [BwkeHwe uuTonnasMbl. OpraHouibl KNETKW.
OfHoMembpaHHble opraHouMibl KNeTku: aHgonnasmarnyeckas cetb (AMC), annapat Monbmxu,
NN30COMbI, UX CTPOEHWe U (hyHKUMKW. B3ammocBszb OAHOMEMOPaHHbLIX OPraHOMAOB KNETKM.
CTpoeHuMe rpaHynapHOro peTukynyma. Mexanusm Hanpasnenus 6eirkoe ¢ IIIC. CUHTe3
pacTBOpPUMbIX  6e/IKoB.  CMHTEe3  KNeTOuHbIX  MembpaH. [nagkuin  (arpaHynsipHbli)
aHAOoNMa3MaTUYecKnin peTukynym. CekpeTtopHast pyHKUmMS annapata [onbmku. Moougukayus
benxos 6 annapame I onvoocu. Copmuposexa benkos 6 annapame I onvoocu. TPAHCNOPT BELLECTB
B KNeTKe. Bakyonu pacTuTe/ibHbIX KNeTOK. KNeTouHbI coK. Typrop.

MonyaBTOHOMHblE OpraHouabl KAETKU: MUTOXOHAPUW, nNnactuabl. Ilpoucxosicoenue
mumoxonopuut u niacmuod. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CTPOEHUE U
(GYHKUMN  MUTOXOHAPWIA W nnacTug. [lepBUYHbIE, BTOPUYHbIE W CNOXHbIE MNAACTUAbI
(DOTOCMHTE3MPYIOWMX  3YKAPMOT.  X0POMnacTbl, XPOMOMAACTbl, NIEAKONAACTbl  BbICLUMX
pacTeHWNA.

Hememb6paHHble opraHouabl KneTkn CTpoeHre M (yHKLMN HEMEMOPaHHbLIX OpraHoMA0B
KNeTkn. Pubocombl.  Ilpomesicymounvie  punamenmor.  MUKPOPUNAMEHTbI.  Axmunoswvle
muxpogunramenmol. MbllIeYHbIE KNETKU. AKmuHo8bie KOMNOHEHMbl HEeMbIULEUHbIX KIemoK.
MuKpoTpy6oukn. KneTouHblid UeHTP. CTpoeHWe W [BWKEHWE XXTYTUKOB W  PECHUYEK.
MUKpOTPYOOUKM uMTONNasMbl. LIeHTpUonb. berku, accoyuuposarnmvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

Appo. Obonoyka fapa, XpoMaTvH, Kapuonnasma, SAPbILLKA, UX CTPOeHWE U (DYHKLMN.
AnepHbli 6eN1KOBbIA MaTPUKC. [pOCTPaHCTBEHHOE PacrofioKeHNe XPOMOCOM B MHTepP(asHOM
aape. dyxpomamun u cemepoxpomamun. BENKN XpOMaTMHa — TUCTOHbI. /Junamuxa sdephou
obonouku 8 mumose. foepuwviii mpancnopm.

KnetouHble  BK/MOYeHUSA.  CpaBHUTENbHAs  XapakTepUCTMKA  KNeTOK  3yKapuoT
(pacTuUTENbHOM, XXUBOTHOWA, rPUGHONR).

JeMmoHCTpauMu



MopTpeTbl: K.C. MepeXxKoBckuid, J1. Maprynuc.

Tabnuubl 1M cxembl: «CTPOEHWE 3YKapUOTUYECKOW KNeTku», «CTpOeHWe >XMBOTHOM
KNeTKu», «CTpoeHne pacTUTENbHON KNeTKN», «CTPOeHNe MUTOXOHAPUUY», «HAapo», «CTpoeHue
MPOKAPUOTUYECKON KNETKM».

O6opyfoBaHMe: CBETOBOM MUKPOCKOM, MMUKpOrnpenapartbl pacTUTENbHBIX, XMBOTHbIX
K/IETOK, MMKpOnpenapartbl 6akTepnaibHbIX KNeToK.

JlabopaTopnasi paGora «/13yyeHne CTPOEHWUS KNETOK Pa3/InYHbIX OpraH13MOB».

IpakTuyeckas padora «/13yyeHne CBONCTB KNETOUHOW MeEMOPaHbI».

Jlaboparopuas padora «l/IcCnefoBaHue nnasmosnvsa U Lennasmosnvia B pacTUTebHbIX
KeTKax».

IpakTuueckasi padora «/13yyeHne ABMXEHUSA LMTOMNIa3Mbl B PACTUTENIbHBIX KNETKax».

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccMUIAUMA U OUCCUMUIAUNA — BE CTOPOHbI MeTabonm3ma. Turnbl 06MeHa BeLLecTs:
aBTOTPO(DHLIA M TeTepOTPOHbIA.  YuyacTMe Kuciopoga B OOMEHHbIX — MpoLeccax.
JHepreTnyeckoe obecriedeHVe KeTKW: npespaweHne AT®D B 00MEHHbIX MpoLeccax.
PepMeHTaTVBHbIA XapaKTep peakuuin KIeTOYHOro MetabosnmaMa. PepMeHTbl, UX CTPOEHMUe,
CBOMCTBA M MexaHu3m peicteus. KodepmeHTbl. OTAnuMA (PepMeHTOB OT HeOpraHM4ecKmx
Katanm3atopoB.  benku-aktmeatopbl U OENKU-UHTMOMTOPBLI.  3aBUCMMOCTb  CKOPOCTY
(hepMeHTaTVBHbIX peakLmMin OT pas/IMYHbIX PaKTOPOB.

MepBMYHbIA CMHTE3 OpPraHMYecKuUx BeLLeCTB B K/eTKe. POTOCUHTE3. Anokcucenuvill u
oKcucennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonno2o yewmpa. PONb XN0pPONNacTos B npoiecce gortocnHTesa. CBeToBas M TeMHOBas
(asbl. @omoowvixanue, Cs., C4- u CAM-munvr ghomocunmesa. TPOAYKTUBHOCTb (POTOCMHTE3A.
BnunsHue pasnnyHbIX (hakTOPOB Ha CKOPOCTb (POTOCUHTE3A. 3HaYeHWe (DOTOCMHTE3A.

XemocuHTe3.  Pa3Hoo6pasve  OpraHM3mMOB-XEMOCUHTETMKOB:  HUTPUDUUMPYLOLLME
bakTepuu, >xene3obakTepun, cepobakTepmm, BOAOPOAHbIE 6aKTepun. 3HaYeH e XeMOCKHTe3a.

AHa3pobHble opraHnsmbl. Bugbl 6poxkeHuns. MpogyKTebl 6pOXKeHUS U UX UCMOMb30BaHKe
4e/sIoBeKOM. AHa3poOHble MMKPOOPraHm3Mbl Kak O0ObeKTbl OGUOTEXHONOrMWM W BO30YAUTENU
6one3Hel.

A3po6Hble opraHuM3Mbl. JTanbl 3HepreTMyeckoro obmeHa. OAroTOBUTENbHBIA 3Tan.
["MKonn3 — 6eCKNCNIOPOSHOE pacLLensieHne rKo3bl.

Bronornyeckoe OKWUCNEHUe, MW KNETOYHOE AbiXaHue. Pofb MUTOXOHAPWIA B npoLeccax
OMONOrNYecKoro OKmMcneHus. Linknmyeckue peakuun. OKUCAUTENIbHOE (POCHOPUIMPOBAHME.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaszel.  [lpeumyllectBa aspobHoOro nytm obmeHa BewecTB nepes  aHaspoOHbIM.
A heKTUBHOCTb 3HEPreTUYecKoro obmeHa.

JleMoHCTpan U

MopTpeTsl: XK. Mpuctaun, K. A. Tumupszes, C. H. BuHorpagackuid, B. A. SHrensrapar, M.
Mwurtyenn, . A. 3aBap3uiH.

Tabnuubl U CXeMbl: «POTOCUHTE3», «IHEPreTUUHECKNA 06MeH», «BUOCUHTE3 6enka,
«CTpoeHne pepmeHTa», «XeMOCUHTE3».

O60opyfoBaHVe: CBETOBOI MUKPOCKOIM, 060pyL0BaHNe 415 MPUTOTOBIEHUA NOCTOAHHbLIX U
BPEMEHHbIX MUKPOMNPEenapaTos.

JlaGoparopuasi pa6ora «/3yyeHMe KaTa/IMTUYECKON aKTUBHOCTM (epMeHTOB (Ha
nprmMepe amMmunasbl UK Katanasbl)».



Jlaboparopunasi padora «/I3yyeHne (hepMeHTATMBHOIO pacLlenieHns Mnepokcuaa
BOAOPOLA B PAaCTUTESNIbHLIX M XKUBOTHbIX KIETKaX».

JlaGopaTopnas padora «CpaBHeHME NPOLLECCOB (DOTOCUHTE3A N XEMOCUHTE3a.

JlaGopaTopuas padora «CpaBHEHME MPOLECCOB OPOXKEHNSA W AbIXaHNSA.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuun mMaTpuyHOro cuHtesa. MpuHUMN KOMMNIEMEHTAPHOCTU B peakuusax MaTpuyHOro
CuHTe3a. Peanmsaums HacnefCTBEHHOM WHMOpMauMn. [eHeTUYECKWMn Ko, ero CBOWMCTBA.
TpaHcKpunuua — mMaTpuyHblidi cnHTe3 PHK. TMpUHLMNbLI TPAHCKPUMLMK: KOMMIEMEHTapHOCTb,
aHTUnapanneNnbHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

TpaHcnaums 1 ee atanbl. Yyactue TpaHCnopTHbIX PHK B GMOCUHTE3e 6enka. YCnosus
6rocuHTesa 6enka. KoguposaHue aMMHOKMCNOT. Ponib prbocom B GLUOCUHTE3E GenKka.

Coepemenuvie npedcmasnenus o cmpoeHuu ceHos. OpraHn3aunsa reHoma y npokapuoT n
3yKapuoT. Perynaums akTMBHOCTU TFeHOB Y MpokapuoT. I'mnoTesa onepoHa (®. >Kako6, XK.
MaHO0). Monekynsapuvie mexanusmvl KCnpeccuu 2enos y aykapuom. Ponv xpomamuna 6
peaynsyuu pabomsl 2enos. Perynaunsa 00MeHHbIX MPoLeccoB B KeTKe. KNeTouHbIii romeocTas.

Bupycbl — HEK/IETOUHbIE POPMbI XM3HM U 06AUraTHbIe napasuTbl. CTPOeHWEe NPOCTLIX U
C/TIOXHbIX BWPYCOB, PETPOBUPYCOB, 6GakTepuodaroB. JKusmennvii yukn JIHK-cooepocauyux
supycos, PHK-coodepoicawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, pegepmasa,
urnmeepasa.

BupycHble 3aboneBaHMsi  4YenoBeKa, XKMBOTHbIX, pacTeHuid. CMWL, COVID-19,
couuanbHble U MeAULMHCKME MPO6IeMbI.

Buounpopmamuka: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

MopTpeTbl: H. K. Konbuos, 4. V1. IBaHOBCKWIA.

Tabnuubl W cXeMbl: «buocMHTE3 6enka», «[eHETUYeCKMin Koa», «Bupycbl»,
«bakTepuoarn.

IpakTnyeckas padora «Co3faHne MoLeNu BMpyca».

Tema 8. ’KuzHeHHBIN MK KJIETKH

KneTtouHblil umkn, ero nepuogpl n perynaums. WHTepdasa n muto3. OCOGEHHOCTM
MPOLEeccoB, NPOTEKAKLWMX B MHTepdase. MoaroToBka KAeTKU K AeneHuto. MpecUHTETUYEeCKNI
(MOCTMUTOTUYECKNIN), CUHTETUYECKUA W MOCTCUHTETUYECKMIA (MPEMUTOTUYECKMNIA) Mepuoppbl
NHTepgasbl.

MaTpuuHblini  cuHTe3 [OHK - pennukaums.  MpuHuunsl  pennvkaymmn — OHK:
KOMMJIEMEHTAPHOCTb,  MOMIYKOHCEPBATMBHbLIA ~ CUHTE3,  aHTUMNapaifefibHoCTb.  MexaHun3m
pennvkaumn  OHK. Xpomocombl. CTpoeHMe XpomocoM. Tefomepbl M Tenomepasa.
XPOMOCOMHbI Habop KNETKN — KapuoTun. OunnougHbid U raniongHbiii Habopbl XPOMOCOM.
"OMONOrMYHbIE XPOMOCOMbI. 1010BbIe XPOMOCOMbI.

[JeneHvie kneTkn — mMuTo3. CTagum MUTO3a M MPOUCXOAALLME B HUX MpoLecchl. Tunbl
MuTO3a. KapnoknmHes 1 UMTOKMHE3. BMON0rnyeckoe 3Ha4eHvie MUTo3a.

Perynsums MWTOTUYECKOTrO UMKna KNeTku. [porpammupyemasi KnetouHas rubenb —
arnonTos.



KneTtoyHoe A4po, XpOMOCOMbI, (DYHKLMOHA/IbHAas reHOMUKA. Mexanusmul npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxkue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauMu

Tabnuubl 1 cxembl: «KU3HEHHBIA UMK KNeTKU», «MUTO3», «CTpOEHMe XPOMOCOM»,
«Pennnkauma OHK».

O6opyfoBaHMe: CBETOBOW MUKPOCKOM, MUKporpenapatbl: «MUTO3 B K/IETKaX KopeLluka
NnyKa».

JlaGoparopnas padora «/13y4eHne XpOMOCOM Ha rOTOBbIX MUKpOMpenapaTax».

JladopaTopuas pagora «HabnofeHne MUTO3a B K/IETKAX KOHYMKA KOpelluka nyka (Ha
roToBbIX MUKponpenaparax)».

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

Buonornyeckoe  pasHoobpasve  opraHusmMoB.  OAHOK/IETOYHbIE,  KOJIOHWA/bHbIE,
MHOTrOK/1ETOYHbIE OPraHn3Mbl.

OCO6EHHOCTM CTPOEHMA U XXMU3HEAEATENbHOCTU OLHOK/NETOYHbIX OpPraHn3mMoB. baktepuu,
apxeu, O4HOK/ETOUHbIE TPMObI, OAHOK/IETOYHbIE BOLOPOC/N, ApYrue NpoTUcTbl. KonoHnabHble
OpraHu3mbl.

B3aMoCBS3b YacTeil MHOrOK/IETOYHOMO OpraHmMamMa. TKaHW, opraHbl U CUCTEMbI OPraHoB.
OpraHu3m Kak efivHoe Lenoe. FlomeocTas.

TKaHW pacTeHWid. Twnbl pacTUTENbHbIX TKaHel: 006pa3oBaTe/ibHas, MOKPOBHas,
NPOBOAALLASA, OCHOBHasA, MexaHu4yeckas. OCOOGEHHOCTU CTPOEHUS, (DYHKLMIA U PacrofioXKeHUs
TKaHel B opraHax pacTeHUiA.

TKaHW  XKMBOTHbIX W  4enoBeka. TwWnbl  >KMBOTHbIX  TKaHel:  anuTeNnanbHas,
COeIMHUTENIbHAA, MbllleyHas, HepBHas. OCOBEHHOCTM CTPOeHUSs, PYHKUWUIA M PacronoXeHus
TKaHel B OpraHax >XMBOTHbIX 1 Ye/l0BEKa.

OpraHbl. BeretatuBHble 1 reHepaTUBHbIE OpraHbl pacTeHnin. OpraHbl U CUCTEMbI OpraHoB
YXMBOTHbIX U YenoBeka. PyHKLUMN OpraHoB 1 CUCTEM OPraHoB.

Onopa Tena opraHusmoB. Kapkac pacteHuin. CkeneTbl  OAHOKNETOYHbIX W
MHOTOK/IETOYHbIX XXMBOTHbIX. HapyXXHbI 1 BHYTPeHHWUIA ckenleT. CTpoeHMe U TUMbl COeAMHEHWS
KOCTeM.

[BWKeHne opraHM3moB. [lB/KeHWe O[HOK/IETOYHbLIX OpraHu3moB: amebougHoe,
XTYTUKOBOE, pPecHUYHOoe. [BVKeHWe MHOrOK/IETOUHbIX PacTeHWil: TPOMU3Mbl U HACTUW.
[IB/)KeHMe MHOTOKNEeTOUHBIX XXMBOTHbIX 1 Ye/lIOBEKA: MbllLeYHas cuctema. Pedinekc. CKeneTHble
MbILLLbI M UX paboTa.

MuTaHWe opraHn3moB. OrnoLeHne BOAbI, YI/IEKMUC/IOro rasa U MUHepasibHbIX BELLECTB
pacTeHUAMU. TUTaHWe >KMBOTHbLIX. BHYTPMNONOCTHOE W BHYTPUK/IETOUYHOE MULLEBapPEHNE.
MnTaHMe MO3BOHOYHbLIX XXMBOTHbIX. OTAeNbl NULLEBAPUTENBLHOrO TpakTa. MuweBapuTe/ibHbIE
Xenesbl. MNuLLeBapuTeIbHAsA CUCTEMA YeNIOBEKA.

[biXxaHve opraHn3moB. [pbixaHne pacTeHuin. ObixaHne XnBoTHbIX. Ouddy3uns ra3os yepes
MOBEPXHOCTb KNeTKU. KoxHoe AbixaHue. [bixaTenbHas noBepxHOCTb. YKabepHoe W NérovHoe
AbixaHve. [bIXxaHWe MO03BOHOYHbIX >XMBOTHbIX W YefoBeKa. IBOJIOLMOHHOE YC/IOXKHEHWE
CTPOEHUA NErkKMX MO3BOHOYHbIX >XMBOTHbIX. [lbIXaTeflbHas cuUcTeMa 4esoBeka. MexaHu3m
BEHTUNIALMM NETKMX Y NTUL, U MIEKONUTAOWMX. Perynaums abixaHus. JpixaTenbHble 06beMbl.

TpaHCNOPT BeLECTB Y OpraHnM3mMoB. TpaHCMOPTHble CUCTEMbl pacTeHWi. TpaHcnopT
BELLECTB Y D>KMBOTHbIX. KpoBeHOCHas cuctema U eé opraHbl. KpoBeHOCHas cucTema
MO3BOHOYHBLIX XXMBOTHbIX U 4enoseka. CepfAue, KPOBEHOCHble COCYAbl W KpoBb. Kpyru



KpOBOOOpALLEHNS.  DBOJOLMOHHbLIE  YC/IOXKHEHUS  CTPOEHUS  KPOBEHOCHOW  CUCTEMb
MO3BOHOYHbIX XXUBOTHbIX. PaboTa cepaLa v ee perynauus.

BbigeneHne y opraHu3MoB. BblfeneHve Yy pacTeHuid. BblgeneHuwe 'y KUBOTHbIX.
CokpatuTenbHble Bakyonu. OpraHbl BblgeneHus. ®unbTpauus, Cekpeuus u  obpaTHoe
BCacblBaHMe Kak MexaHu3Mbl paboTbl OpraHoB BblgeneHns. CBs3b NOMOCTU Tena ¢ KPOBEHOCHOM
W BbIAENUTENbHOW cUCTeMaMu. BblgeneHne y MO3BOHOUHbIX XMBOTHbIX W 4enioBeka. [Moukw.
CTpoeHuve 1 PyHKLMOHMPOBaHMe HedppoHa. Obpa3oBaHMe MO Y YeNOoBeKa.

3awmra y opraHusmoB. 3awiuta Y OAHOKNETOYHbIX OpraHvM3MoB. Crnopbl 6GakTepuin u
UMCTbI NpOCTeLWmMX. 3almTa y MHOFOK/IETOUHbIX pacTeHuid. KyTukyna. Cpefctsa nacCUBHOM 1
XUMUYECKON 3aWmThbl. PUTOHUMABI.

3awnTa y MHOTOK/IETOUHBIX XWUBOTHbIX. [TOKPOBbLI 1 MX NMPOU3BOAHbLIE. 3aLluTa opraHm3mMa
oT 60ne3Heir. VIMMyHHas cuctema u4enoBeka. KNeTOYHbIA W TYMOPasibHbIA  UMMYHUTET.
BpoXXaeHHbIA 1 NPUOBPETEHHBIN  CNeUMpUYEecKUA  UMMYHUTET. Teopusi  K/IOHaIbHO-
cenekTueHoro nmmyHuteta (M. Spnanx, ®. M. bepHet, C. ToHerasa). BocnanmTenbHble OTBEThI
OpraHn3moB. Posb BPOXAEHHOr0 UMMYHUTETA B Pa3BUTUM CUCTEMHBIX 3a60/1eBaHUA.

Pas3gpaxumocTb U perynauma y opraHnM3MoB. Pa3fpa)XMMoCTb Y OAHOK/IETOYHbIX
OpraHun3moB. Takcucbl. Pa3gpaXXMMOCTb MU Perynaums y pacteHuid. POCTOBble BellecTBa U KX
3HayeHwme.

HepsHas cuctema v pedieKTopHas perynisauns y XXMBOTHbIX. HepBHas cuctema v eé
OTAeNbl. BOMOLUMOHHOE YCNOXHEHWE CTPOEHWS HEPBHOW CUCTEMbl Y >XMBOTHbIX. OTAesbI
rO/IOBHOrO MO3ra MO3BOHOYHbLIX XWMBOTHbIX. Pediiekc n pediektopHas gyra. besycnoBHble 1
YCNOBHbIE pedieKchbl.

"'ymopanbHas perynaums n 3HOOKPUHHAA CUCTeMa XXMBOTHbLIX M 4enoBeka. >Kenesbl
9HJOKPUHHOW CUCTEMbl M WX TOPMOHbI. [leiiCTBME TOPMOHOB. B3aMMmOCBSi3b HEPBHOW U
3HJOKPUHHOM cucTeM. MmnoTanamo-runousapHas cuctema.

JleMoOHCTpaLun

MopTpeT: W. I1. INaBnos.

Tabnmubl U cxembl: «OLHOKNETOYHbIE BOLOPOC/N», «MHOrOK/IETOUYHbIE BOAOPOCIN»,
«bakTepumn», «lpocTeriwme», «OpraHbl LBETKOBbIX pacTeHWii», «CUCTEMbl OpraHoB
MO3BOHOYHbIX XXMBOTHbIX», «BHYTpPEHHee CTpPOeHMe HACEKOMbIX», «TKaHW pPacTeHUi»,
«KopHeBble CcUCTEMbI», «CTpoeHue cTebnsi», «CTpOeHMe NMNCTOBOM MNNACTUHKM», «TKaHu
XXMBOTHbIX», «CKenet 4yenoBekar», «[lulieBapuTenbHasa cucteMa», «KpOBEHOCHasdA cucTemar,
«[blxaTenbHaa cuctema», «HepBHaa cuctema», «Koxa», «MblleyHaa CcUCTeMa»,
«BblgenntensHas cuctema», «OHLOKPUHHAA cucteMa», «CTPOeHME MbIlLbl», «AMMYHUTET»,
«KW1LIEYHONONOCTHbIE», «CxXema MUTaHWst pacTeHnin», «KpPOBEHOCHbIE CUCTEMbI NMO3BOHOYHbIX
XUBOTHbIX», «CTpoeHne rungapbi», «CTpoeHne nnaHapnun», «BHYTpeHHee CTpoOeHWe [0XAEeBOro
yepBs», «HepBHas cucTemMa pbl6», «HepBHas cucTeMa NArywKnW», «HepBHas cuctema
npecMblKaroLWmxcs», «HepBHasa cuctema nTuL», «HepBHas CUCTEMA MIEKOMUTAIOLLMX»,
«HepBHas cuctema yenoekay, «Peekc».

Ob6opyaoBaHMe: CBETOBOM MWMKPOCKOM, MUKpPOMpenapaTbl OAHOKIETOUYHBIX OpPraH13mos,
MUKpOrnpenaparbl TKaHel, PakoBMHbI MOJIIFOCKOB, KOMNEKLUM HACEKOMBIX, UTTIOKOXUNX, XMBbIE
3K3eMNIAPbl KOMHATHbIX PacTeHWUiA, repbapumn pacTeHWn pasHbIX OTAE/I0B, BNAXHbIe npenaparbl
YXVBOTHbIX, CKeNeTbl MO3BOHOYHBIX, KOMIMIEKLMN BGECMO3BOHOUHBIX XMBOTHbIX, CKENeT Ye/0BeKa,
obopygoBaHue [An9  AEMOHCTPAUMM  MOYBEHHOrO W BO3LYLUHOTO MNWUTAHUA  PacTeHWi,
pacllenneHns Kpaxmana W 6enkoB Mof [AeWACTBMEM (DepMeHTOB, o0bopyLoBaHWe Ans



[AEMOHCTPALMM OMbITOB MO U3MEPEHUIO XXM3HEHHOW EMKOCTU NErK1X, MexaHn3ma Abixate/lbHbIX
ABVDKEHWIA, MOAENIN FOI0BHOI0 MO3ra pas/inyHbIX XXUBOTHBIX.

JlaGoparopnasn padora «/13yyeHne TKaHel pacTeHNIA».

JlaGoparopuasn padora «/13yyeHne TKaHel XXMBOTHbIX».

Jladoparopnasi padora «/13y4yeHne OpraHoB LBETKOBOI0 pacTEHUA.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

®opMbl Pa3MHOXEHUS OpraH13MoB: 6ecrnosioe (BKIoYas BeretaTMBHOe) 1 Nonosoe. Buibl
6ecnosioro pasMHOXeHUs: MOYKOBaHWe, CropynALUmMs, (parmeHTaLms, KNOHNPOBaHMe.

MonoBoe pasMHOXeHWe. [lonoBble KNeTku, wuam rametbl. Melio3. CTagum Meiiosa.
MoBeseHVe XpOMOCOM B Melio3e. KpoccuHrosep. buonornyeckuii cMbicn Melio3a 1 MoaoBoro
npotecca. Melio3 1 ero MecTo B XWU3HEHHOM LLMK/Ie OpraHy3MOoB.

Mpef3apoAbilleBoe  pa3BuTUe. [aMeToreHes Yy >KMBOTHbIX. [lofoBble  XXenesbl.
ObpasoBaHne 1 pa3BuTKE MOMOBbLIX KETOK. CrnepmartoreHe3 n ooreHes. CTpOeHWe NooBbIX
K/IETOK.

OnnofoTBOpeHNe 1 3MOPUOHa/IBHOE Pa3BUTUE XKMBOTHbLIX. Crnocobbl OMIOA0TBOPEHUS:
Hapy>Hoe, BHyTpeHHee. MapTeHoreHes.

NHavBuayanbHOe pa3BuTe OpraHu3MoB (OHTOreHe3). AMOPMONOrusa — Hayka 0 pasBuTUn
OpraHu3mMoB. Mopgozcenes — oOHa u3 enasHuvlx npobarem smopuonocuu. Konyenyus mopgocenos
u modenu mopghoeenesa. CTafiun 3MOPNOreHesa XMNBOTHLIX (Ha NpUMepe faryLwku). pobneHue.
Tunbl ApobneHus. Jemepmunuposannoe u Hedepmunuposannoe opooaenue. bBracmyna, munoi
onracmyn. OCOBGEHHOCTM ApPO6MEHNA MIeKONUTAOWMX. 3apojbllleBble NMUCTKN (racTpynsaums).
3aknafka OpraHoB W TKaHel W3 3apofbllleBblX JIMCTKOB. B3avMHOe BMSHWE YacTel
pa3BMBalOLLErocsd 3apofplla (3MOpUOHabHAsA WHAYKUMA). 3aknafka nnaHa CTPOeHus
XXMBOTHOTO KakK pe3ynbTaT  MepapXMYecKmx  B3aMMOLENCTBMIA TeHOB. BruvaHue Ha
3AMOPMOHa/IbHOE Pa3BUTHE Pa3/IMYHbIX (PAKTOPOB OKPYXKAKOLLLEN Cpeapbl.

PocT ¥ pa3BuTME XXMBOTHbIX. [OCTAMOPUOHa/IbHLIA nNepuof. [MMpsamoe u  Henpsmoe
passuTue. Pa3BuTMe C MeTaMopgio30M Y 6eCro3BOHOYHBLIX W MO3BOHOYHBLIX >KUBOTHbIX.
Buonornyeckoe 3HayeHvVe NPSAMOro Y HEMPAMOro Pa3BUTUA, UX PAcnpoCTpaHeHMe B MpUpose.
Tunbl pocTa XWMBOTHbIX. DPaKTOPbl pPerynsauum pocta >XMBOTHLIX W YenoBeka. Craamu
MOCTAMOPMOHAILHOTO Pa3BUTUSA Y XKMBOTHLIX W 4efioBeka. lMepuofbl OHTOreHe3a YesioBeka.
CrapeHue 1 cmMepTb Kak 61MoNornyeckme npoLecehbl.

Pa3sMHOXeHVe U pa3BuTue pacTeHuid. ameTouT M crnopouT. Meiio3 B >XWU3HEHHOM
UMKNe pacTeHuin. O6pa3oBaHWe crnop B npouecce Meio3a. [ameToreHes y pacTeHWN.
OnnofoTBOPeHNe W pa3BUTUE PacTUTENbHbIX OpraHW3MoB. [1BOVHOe ONNOAOTBOPEHUE Yy
LIBETKOBbIX pacTeHnin. O6pa3oBaHue 1 pa3BUTUE CEMEHMN.

MexaHu3Mbl Perynsuum OHToreHesa y pacTeHui 1 XXMBOTHBIX.

JleMoHCTpan U

Moptpetol: C. . HaBawwuH, X. LLInemaH.

Tabnuubl N cxembl: «BeretaTvBHOe pPasMHOXeHME», «TUMbl 6eCrnosioro PasmMHOXEHUS»,
«Pa3MHOXeHMe XnamMuaoMoHadbl», «Pa3MHOXXeHWe 3Br/eHbl», «Pa3sMHOXeHWe Tnapbl»,
«Meii0o3», «XpoMOCOMbI», «lameToreHe3», «CTpoeHWe SALEKNeTKM W CcrnepmaTo3onga,
«OCHOBHble CTagun OHTOreHe3a», «lIpsMoe M Henpsmoe pas3BuTUE», «Pa3BUTME MaWiCKOro
XyKa», «Pa3BuTue capaHum», «Pa3BuTue NAryLwKn», «[BoriHOe OMI0L0TBOPEHME Y LiBETKOBbIX
pacTeHuii», «CTpoeHWe CeMSIH OAHOAOMbHBLIX W ABYAONbHLIX PacTeHWn», «KU3HEHHbIA LK/
MOPCKOM  KanycCTbl», <«XKM3HEHHbIA LUMKN MXa», «XKU3HEHHbIA UMUK NarnopoTHUKa,
«KM3HEHHbIN LMK COCHbI».



O60opyfoBaHMe: CBETOBOM MUKPOCKOM, MUKpONpenapaTbl AWLEKNETOK MU CrepMaTo3010B,
mMoZenb «LInkn pasBuTua NAryLwKmn».

JlabopaTtopnasi paGora «/I3yyeHne CTpPOEHWA MOMOBbIX K/ETOK Ha TrOTOBbIX
MUKpOMpenapaTax».

IpakTuyeckass padora «BbISBNEHVE NPU3HAKOB CXOACTBa 3apoAbllleli MO3BOHOYHbIX
YXUBOTHbIX».

JladopaTopuas padora «CTpOeHMe OPraHoB PasMHOXEHWS BbICLLIMX PACTEHN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

VcTopus CTaHOBMEHMS U PasBUTMSA TEHETMKM KakK Hayku. Pabotbl I'. MeHpens, . ge
®pu3a, T. MopraHa. Pofb OTEUECTBEHHbLIX Y4YeHbIX B pa3BUTUM reHeTuku. PaboTbl H. K.
KonbuoBa, H. N. Basunosa, A. H. benosepckoro, I'. [l. KapneyeHko, FO. A. ®dununyeHko, H. B.
TumodpeeBa-PecoBCKOro.

OCHOBHbIE TeHeTMYecKne NOHATUA U CUMBO/bI. [TOMOIOTMYHbLIE XPOMOCOMbI, anefbHbIe
reHbl, afbTepHaTVBHble MNPU3HAKW, [LOMWHAHTHbLIA W PEeLecCUMBHbIA MPU3HAK, FOMO3WUroTa,
reTepo3nrora, yucras nvHUA, tmoepuabl, reHotun, geHotun. OCHOBHblE METOAbl FeHETUKW:
rMopUA0N0OrMyYeCcKUi, LUTONOrNYECKINIA, MONEKYNSPHO-TEHETUYECKNIA.

JdeMoHcTpannn

MopTpetbl: ['. MeHgens, I'. ge ®pus, T. MopraH, H. K. Konbros, H. . Basunos, A. H.
Benosepckuid, I". [l. KapneyeHko, 0. A. ®uamnueHko, H. B. TumoteeB-PecoBCKuiA.

Tabnuubl 1 cxembl: «MeTOoAbI FEHETUKN», «CXEMbI CKPELLMBAHUA.

JlaGoparopuas padora «[Jpo30dumna Kak 06beKT FreHETUYECKUX UCCNEeLOBaHNIA».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MoHormépuaHoe ckpelimBaHue. [lepBblii 3akKOH MeHAens — 3aKoH efuHo06pasus
rmépuaoB NepBoro NokosieHus. Mpasnno AoMmHMPOBaHWA. BTopol 3akoH MeHaens — 3akoH
pacLlenieHns Npu3Hakos. LinTonornyeckme 0CHOBbI MOHOTMOPUAHOIO CKpelmBaHus. MunoTesa
YUCTOTbI ramer.

AHamsupylollee  ckpewyuBaHve.  TPOMEXYTOYHbIA  XapakTep  Hac/efoBaHus.
PacLLenneHne NpuU3HaKkoB Npu HEMOTHOM JOMUHUPOBAHWNN.

OnrnbpuaHoe ckpewmBaHve. TpeTuid 3akoH MeHgens — 3aKOH HEe3aBUCKMMOro
HacnefoBaHWs NPU3HaKoB. LITONOrMyYeckrie 0CHOBbLI AUTMOPUAHOTO CKpPeLLMBaHuS.

CuennieHHoe HacnefoBaHWe Npu3HakoB. PaboTel T. MopraHa. CuensieHHoe Hac/iefjoBaHue
reHOB, HapyLLeHue CLENIeHNs MeXay reHamu. XpoMOCOMHasA Teopus Hac/eACTBEHHOCTH.

eHeTVKa nona. XpPOMOCOMHbIA MexaHu3M orpeaeneHus nona. AyTocOMbl MU NOOBbIE
XPOMOCOMbI. [TOMOraMeTHbI W reTeporameTHbIi Non. [eHeTuyeckas CTPYKTypa MOMoBbIX
XpomocoM. HacnegosaHme NpU3HaKoB, CLenIeHHbIX C MoIoM.

feHOTMN Kak uenocTHas cuctema. lMneioTponusa — MHOXECTBEHHOEe [eiCTBUe reHa.
MHOXeCTBEHHbIN annenim3mM. B3avMopgelicTBre HeannenbHbIX reHoB. KOMMieMeHTapHOCTb.
anucras. Nonumepus.

€HETUYECKMI KOHTPO/b Pa3BUTMS  PACTEHWIA, XXMBOTHLIX W YenoBeKa, a Takxke
(PM3M0NOrMYECKMX  MPOLECCOB, MOBEAEHUA W KOTHUTUBHBLIX  (PYHKUWUWA. [eHeTuyecKume
MeXaHVW3Mbl CMMOMOreHe3a, MexaHU3Mbl B3aMMOLENCTBUA «XO3AUMH — NapasuT» U «XO3AUH —
MWUKPOBUOM». "eHeTUYEeCKME acreKTbl KOHTPONSA U U3MEHEHWSI HacNeACTBEHHOW MH(opMaLmn B
MOKONEHNAX KNEeTOK U OpraHn3MoB.

JleMoOHCTpanuu

MopTpeTbl: ['. MeHgens, T. MopraH.



Tabnuubl 1 cxembl: «[epBblil 1 BTOPOW 3aKOHbl MeHgens», «TpeTuidi 3akoH MeHgens»,
«AHanu3npyloLlee ckpeLBaHme», «HernonHoe JOMUHMPOBaHUe», «CLenneHHoe HacnefoBaHue
MPU3HAKOB Y AP030hunsibl», «"eHeTnKa nonay», «Kapnotun yenoseka», «Kapuotun gpo3ohusbl»,
«KapnoTtun nTubl», «MHOXECTBEHHbIV annenn3m», «B3anMoaeiicTeme reHoB».

Ob6opynoBaHve: Mofenb 411 [eMOHCTpaLMn 3aKOHOB eAnHo06pasvus rmépuaoB nepsoro
MOKOMEHNS N pacLlensieHns Mpu3HakoB, MOLeNb AN AeMOHCTpauuy 3akoHa He3aBUCKMMOro
HacnefoBaHWs NPU3HAKOB, MOAENb ANA AEMOHCTPALMK CLENIEHHOrO Hacnef0BaHWs NPU3HaKOB,
CBETOBOI MMUKPOCKOM, MUKponpenapar: «4po3oduna.

IpakTuuyeckasi padora «/I3yyeHve pe3ynbTaTOB MOHOMMOPUAHOIO CKpeLmBaHusa Yy
AP030(UIIbI».

IpakTuueckast padora «/I3yyeHne pe3ynbTatoB AMTMOPUAHONO CKPELLVMBaHUA Yy
APOo30nIbI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3aumogeicTBre reHotuna u cpefbl Npu (HOpMUMpoBaHUM (heHoTuna. MI3MeHYMBOCTb
npu3HakoB. KayecTBeHHble U KO/MIMYECTBEHHbIE  MPU3HakW. Buabl  M3MeHYMBOCTK:
HeHacneACTBEHHAA 1 HacNeACTBEHHaS.

MogndrkaumoHHas M3MeHUMBOCTb. Ponb cpefbl B POPMUPOBAHUN MOAUIUKALMOHHOM
n3MeHUYMBOCTU. Hopma peakumu npusHaka. BapuaunoHHbIA pag M BapuaumoHHas kKpusas (B.
WNoraHHceH). CBOCTBa MOAN(NKALMOHHON N3MEHYMBOCTW.

eHOTMNNYeCcKad WM3MeHYMBOCTb. CBOWCTBA TEHOTUMUYECKON W3MEHUMBOCTU. Bupgpl
reHOTUMUYECKON N3MEHYMBOCTIN: KOMOUHATUBHAS, MYTaLMOHHAS.

Kom6uHaTMBHas M3MeHUMBOCTb. Melio3 1 MOJI0BOM MPOLLECC — OCHOBa KOMOGWHATMBHOIA
M3MEHUYNBOCTU. PO/Ib KOMOMHATUBHOM U3MEHYMBOCTU B CO3LaHWUN TEHETUYECKOro pa3Hoobpasms
B Mpefenax 04HOro Bnaa.

MyTaumMoHHas W3MEHYMBOCTb. Buabl MyTauuid: TeHHble, XPOMOCOMHbIE, TEHOMHbIE.
CnOHTaHHblE M WHAYLMPOBaHHblE MyTauuun. HALepHble M UUTOMIa3MaTUYecKmne MyTauuu.
Comatunyeckme 1 nonosble MyTauuu. FpUUMHbLI BO3HUKHOBEHWUSA MyTauuil. MyTareHbl U uXx
BAIMAHWE HA OpraHu3Mbl. 3aKOHOMEPHOCTWN MYTaLMOHHOIo npouecca. 3aKOH romMosIornyecknx
PALOB B HAacneiCcTBeHHOW u3MeHumBocTU (H.W. BaBunioB). BHesfepHas W3MeHY/BOCTb W
HacneACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, DpPOJIb SNUSEHEMUYECKUX gb(lKWlOpOG 6 Hacleoosanuu u
Usmerndueocmu qbeHomunulteacux NPU3HAKOB Y OPcAHUIMOE.

JleMoOHCTpanun

MopTpeTbl: . e ®pus, B. VoraHHceH, H. . BaBnnos.

Tabnmubl M cxembl: «Buabl M3MEHUMBOCTUY», «MoANGUKALMOHHAS W3MEHYMBOCTbY,
«KOMOMHATMBHas ~ M3MEHUMBOCTb»,  «Meio3»,  «OnnogoTBOpeHue»,  «leHeTu4YecKue
3ab0neBaHNsA YenoBeKa», «Buabl MyTaLuii».

O6opyfoBaHMe: XuBble U repbapHble 3K3eMMAAPbl KOMHATHBIX PacTeHWI, PUCYHKU
(hoTorpagnn) >KMBOTHBIX C PasIMYHbIMU BUAAMUN U3MEHUMBOCTW.

JlaGoparopuasi pabGora «l/IccnefoBaHMe  3aKOHOMEPHOCTEN  MOAM(IMKALMOHHOM
13MeHUYMBOCTU. MOCTPOEHME BapMaLMOHHOIO psja 1 BapuaLoHHOW KPUBOA».

IMpakTuyeckasi pagora «MyTauum y 1po30dusibl (Ha rOTOBbIX MUKPOMpernapaTax)».

Tema 14. I'eHeTHKA YesIOBEKA

Kapvotun uenoseka. MexXayHapofgHas nporpaMma WCCrefoBaHWUs TeHOMa YefioBeKa.
MeToabl U3yYeHNUs TeHeTUKN YeslOBEKA: MeHeasiornyeckuii, 6n3HEeLOBbIA, LUTOreHETUYECKIIA,
NoNyNALNOHHO-CTATUCTUYECKUIA, MONEKYNAPHO-TeHeTUYecknin. CoBpemMeHHOe orpeaeneHue



reHoTuna: noJIHoreHOMHOE CeKBEeHPOBaHWe, reHOTUMMPOBaHKe, B TOM Ymnc/ie C NOMOLL bt MLLP-
aHanu3a. HacneactseHHble 3a60/1eBaHMA YenoBeka. 'eHHbIe 1 XPOMOCOMHbIE 60/1e3HN YenoBeKa.
BonesHn ¢ HacnefCcTBEHHOM MPefpacnonoXeHHOCTbIO. 3HayeHVe MeAULMHCKON TeHeTUKN B
NPeAoTBPaLLEHNM U NIEYEHUWN TEeHEeTUYEeCKMX 3abonieBaHUi YenoBeka. MeguKO-reHeTn4Yeckoe
KOHCYNbTUpoBaHMe. CTBOMOBbIE KETKMW. [OHATNE «TEHETUYECKOrO rpy3a». QTUYECKME acreKThbl
1ccnefoBaHWin B 061acTy peflakTpPOBaHUA reHOMa 1 CTBOJIOBbIX K/ETOK.

"eHeTUYeCKMe (haKTOPbl MOBbLILEHHON YYBCTBUTE/ILHOCTU YesioBeKa K (IM3NYeCKOMY U
XMMUYECKOMY 3arpsi3HEHUIO  OKpy)Katolleil cpedbl. [eHeTUyeckas MpeapacnonoXeHHOCTb
YesloBeKa K NaTosiornsm.

JleMoOHCTpaL U

Tabnuubl 1 cxembl: «Kapnotun yenoseka», «MeToAbl U3YHEHUA TEHETUKW YesioBeKa,
«["eHeTMYecKme 3a601eBaHNA YeNOBEKA.

IMpakTuyeckasi pagora «COCTaB/IEHNE N aHA/IU3 POLOC/IOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JomecTukauma u cenekums. 3apoxieHvie cenekumm v AoMecTuKaumu. YueHue H. W.
Basunosa 0 LieHTpax NponcxoxaeHns n MHOroobpasunsa Ky/bTYPHbIX pacTeHWiA. Ponb cenekumn
B CO3[aHWM COPTOB pPacTeHWA W MOPOA XMBOTHbIX. CopT, nopofa, LWTamMm. 3akoH
rOMOJIOrMYECKMX PALOB B HacNeACTBEHHON M3MeHUMBOCTU H. . BaBunoBa, ero 3HadeHue ans
CeNeKLNOHHOM paboTbl.

MeToAbl CeNneKUMOHHON paboThbl. ICKYCCTBEHHbIA OTOOP: MacCOBbIN U MHAUBUAYA/bHBIN.
ATanbl KOMOUHALWOHHON cenekuun. McnbiTaHne npovssoauTened no notomctey. OT6op no
reHOTUMY C MOMOLLbIO OLeHKW (DEHOTUMA NMOTOMCTBA 1 OTOOP MO FEHOTMMY C MOMOLLBH0 aHaIn3a
OHK.

ACKYCCTBEHHbIN MyTareHe3 Kak MeTOf CeneKUWOHHOW paboTbl. PaavauuoHHbIA 1
XUMUYECKUIA MyTareHe3 Kak WCTOYHWK MyTauuii 'y KyNbTYpHbIX (DOPM  OpraHu3mosB.
icnonb3oBaHWe TeHOMHOrO pefakTUpoBaHMSA W METO4OB pPeKOMOMHaHTHbIX AHK  and
MoMy4YeHNs NCXOAHOr0 mMaTepuana 4N1s cenekuumn.

MonyyeHne nonuniougos. BHyTpuBugosas rubpuamsaumns.  BAn3KopoACTBEHHOE
CKpeLLmMBaHue, Unn MHOPUAMHT. HepoACTBEHHOE CKpeLLmBaHue, U ayTopuauHr. Feteposunc v
ero npuyuHbl. Kcnonb3oBaHve retepo3nca B cenekuyun. OTAanéHHas rnbpuamsayms.
MpeogoneHne 6ecnnoamsi MeXBUAOBbIX TMOPMAOB. [OCTVXKEHMSI CeNekuun pacTeHUin 1
YXVBOTHbIX. «3enénas pegontoyusy.

CoxpaHeHMe N U3y4YeHWe TeHETUYECKUX PECcYpPCOB KY/IbTYPHbIX PacTeHWin U UX AUKKX
poAmyelt ans co3LaHus HOBbIX COPTOB M rMOPUAOB CEMbCKOXO3ANCTBEHHBIX KYNbTYP. H3yuenue,
COXpAHEHUE U ynpaeleHue ceHemudecCKumu pecypcamu CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIIOBbLX
HCUBOMIHBIX 6 YCJIAX YAYHUULCHUSA CYUleCmeyroyux u CO30AHUSL HOBbIX VlOpOd, JUHUL U Kpoccos, 6
mom yucie ¢ npuUMeHeHuem CoO8peEMeHHblIX Memooos HA)Y4YHbIX MCCJZ€008aHuﬁ, nepec)oeblx uoet u
nepcnekmueHvlx MexHonA02Ul.

JleMoOHCTpaL UK

MopTpeTbl: H. V. Basunos, . B. MuuypuH, I'. [I. KapneyeHko, I1. 1. JlyKbsHeHKo, b. /1.
AcTtaypos, H. bopnoyr, 4. K. benses.

Tabnuubl N cxembl: «LIeHTPbI NPOMCXOXAEHMS U MHOT006pa3ns KyNbTYPHbIX PacTeHUI»,
«3aKOH TOMOJIOTMYECKUX PAA0B B HACMeACTBEHHOW W3MEHUYMBOCTU», «MeTofbl CeneKkumms,
«OTganéHHas rnopuamsauns», «MytareHes».

JlaGoparopuas pa6ora «/I3yyeHne COPTOB Ky/bTYPHbIX PaCTEHWUIA U NOPOL AOMALLHUX
YXUBOTHbIX».



JlaGoparopHuasn padora «/13yyeHne MeTo0B CeNeKLum PacTEHNIA».

IMpakTuyeckasi padora «[1pPUBMBKA PACTEHNIA».

Okckypeusi «OCHOBHblE METOAbI U LOCTUXKEHWUSA CeNeKUMM PacTeHUA N XXMBOTHBIX (Ha
CENEKLMOHHYIO CTaHUMIO, NMIEMEHHYIO (DepMy, COPTOMCMbITaTeNbHbIA Yy4acTOK, B TeM/MYHOe
X03AACTBO, B 1a6OPaTOPUIO arpoyHUBEPCUTETA UM HAYHHOTO LIEHTPa)».

Tema 16. BUOTeXHOJI0TMs U CUHTETHYECKAasi OMOJI0THS

OObEKTbI, MCNOMb3yeMble B OMOTEXHONOMMMW, — K/IETOYHbIE W TKaHeBble KY/bTYpbl,
MUKPOOPraHM3Mbl, WX XapakTepucTtvka. TpaguLMoHHas OMOTEXHONOrusA: XneboreyeHue,
MoNyYeHre K1CIOMONOYHbIX NPOAYKTOB, BUHOAeNMe. MUKPOOMONOrnyecknin cnuHTe3. O6beKTbI
MWUKPOBMOMOrMYECKNX TEXHOMOTUIA. MPon3BOACTBO 6e/Ka, aMUHOKMC/IOT Y BUTAMUHOB.

Co3fjaHne  TEXHOMOTMA W WHCTPYMEHTOB  LiefleHarnpaBNeHHOro  U3MEeHeHus 1
KOHCTPYMPOBaHUSA TeHOMOB C LiefIbl0 NOMYYeHNs OPraHn3MOB Y UX KOMMNOHEHTOB, COAepXKaLLmX
He BCTpeyvaroLLmecs B NpMpose BMOCUHTETUYECKME MYTHN.

KneTtoyHas uHXeHepusi. MeTofbl Ky/nbTypbl KNETOK U TKaHEN pacTeHWIA M XXMBOTHBIX.
KpunobaHkn. ComaTuvyeckas rmbépuamsaums M coMaTUYecKnin ambpuoreHes. Kcnonb3oBaHue
I'aI'IfIOI/l,D'OB B CEﬂeKLWIVI paCTeHMIZ. HOﬂyquue MOHOKIOHAAbHBIX anmumen. Hcnoavzosanue
MOHOKJIOHAJIbHBIX U NOJUKTIOHRAJNIBbHbLIX AHmMumesl 6 ME()ML;MHe. MCKyCCTBEHHOG OHHOAOTBOPEHME.
PEKOHCTPYKUMA SALEKNETOK U KNOHWPOBaHWE >XMBOTHbIX. MeToh TpaHchnaHTaumm sagep
KNeToK. Texwnonocuu 03()0p06]l€Huﬂ, KyJ1ibmueupoearnusl U MUKDPOKIORANIbHO2O PA3MHONCEHUA
CeNbCKOXO03AUCHEEHHbIX KyJsioemyp.

XPOMOCOMHast U reHHas MHXeHepus. VICKYCCTBEHHbIA CUHTE3 FeHa U KOHCTPYMpOBaHuWe
pekoMOuHaHTHbIX OHK. Cozoanue mpamnceennvix opeanusmos. [JOCTVXKEHUA N NepPCneKTVBbI
XPOMOCOMHOM W TEHHOW WHXEHepuu. IKONOTMYECKMe W 3TUYeCKMe MpobnemMbl reHHOM
NHXXeHepuu.

MeanumHcKme 6ruoTexHonormun. NoctreHomHas uugposas MeguumHa. MLP-anarHocTuka.
MeTaboN0OMHbIN aHaNn3, reHOLeHTPUYECKUIA aHa/IM3 NPOTEOMa Ye/I0BEKA A1 OLLEHKN COCTOAHMA
ero 340poBbfA. lMcnonb3oBaHWEe CTBOMOBLIX KNETOK. TapretHaa Tepanua paka. 3D-
OVOVHXeHepua N1 pa3paboTKn  (PYyHAAMEHTa/IbHbIX OCHOB  MEeAMUMHCKMX  TEeXHOOTUiA,
CO3[aHNA KOMMMEKCHbIX TKaHen COYeTaHWeM TEeXHOMOMMn TPEXMEPHOro OUMOMPUHTUHIA WY
ckaonguHra ans pelleHns 3agad NepcoHann3npoBaHHON MeAULVHbI.

Co3faHne BEKTOPHbIX BaKUMH C LeMblo 06ecrneyeHnss KOMOMHMPOBAHHOW 3aluTbl OT
Bo3b6yauTenein OPBW, ycTaHOBNEHWE MONEKYNSAPHbIX MeXaHU3MOB (DYHKLUMOHMpOBaHUA PHK-
COAepXKaLLMX BUPYCOB, BbI3bIBaOLLMX 0COO0 ONacHble 3a60/1eBaHNSA YeN0BEKA U XXMBOTHbIX.

JleMoOHCTpaLun

Tabnuubl 1 cxembl:  «/Icnonb3oBaHWe  MWUKPOOPraHM3MOB B MPOMbILLIEHHOM
NpPon3BOACTBE», «KNeTOUHAA NHXKEHEPUA», «[ eHHaa MHXEeHepusa».

JlaGoparopnas padora «/13ydeHne 06bEKTOB OGUOTEXHONOTUN».

IIpakTuyeckas padora «[1onyyeHNe MONOYHOKUC/ILIX MPOAYKTOB».

Ikckypeust <BUOTEXHONOMNSA — BaXKHelLWas NPon3BOANTENbHAsA CuUla COBPEMEHHOCTH (Ha
OMOTEXHONOrMYECKOE NPOU3BOACTBO)».

11 KJIACC
Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIMOHHBIX MPeICTABJIEHNH B OMOJIOTHH

JBonounoHHada Teopua Y. dapsuHa. NMpeAnocbinKu BO3HUKHOBEHNA AapBUHMU3MA. XKN3Hb
N Hay4Has gesaTtensHocTb Y. JapBuHa.



[BvXKylime cuibl 3BoMOUMM BUAOB no Y. [lapBuHY (BbICOKas WHTEHCUBHOCTb
Pa3MHOXXEHWA OPraHM3MOoB, HACNefCTBEHHasd W3MEHYMBOCTb, 6OOpbba 3a CyLLEeCcTBOBaHMe,
€CTEeCTBEHHbIN 1N UCKYCCTBEHHbIN 0TOOP).

OdopmneHne CUHTETUYECKOW Teopum aBonoummn (CTI). HeliTpasibHas Teopus 3BOMOLMMN.
CoBpeMeHHas 3BO/OLMOHHASA 610N0rus. 3HayeHne 3BOMOLMOHHOW Teopun B (DOPMMPOBaHUM
€CTECTBEHHO-HaY4YHOIN KapTUHbI MUpa.

JleMoOHCTpaL U

MopTpeTbl: Apuctotens, K. JlnHHen, XK. b. NMamapk, 3. XX. CeHT-Wnep, XK. Kiosbe, U.
HapsuH, C. C. Yetsepukos, V. V. LUmanbrayseH, k. XongeiH, [. K. benses.

Tabnumupbl 1 cxembl: «Cuctema >usoi npupogbl (No K. JIMHHE)», «J1eCTHULA YXMBbIX
cywects (no Jlamapky)», «MexaHU3M (HOPMUPOBAHWUSA MPUCNOCO6NEHNIA Yy pacTeHUA W
XMBOTHbIX (M0 Jlamapky)», «KapTa-cxema mapLupyTa nytewectsus Y. JapeuHa», «Haxogku Y.
[apBuHa», «®Popmbl 60pbbbl 3a CyLlecTBOBaHWe», «llopoabl rony6en», «MHoroobpasme
KYNbTYPHbIX ()OpM KanycTbi», «[opoabl AOMaLUHMUX XMBOTHbIX», «CXema 06pa3oBaHMsi HOBbIX
Bugos (mo Y. [JapsBuHy)», «Cxema COOTHOLUEHMS ABWXKYLUMX CUM 3BOMOLMU», «OCHOBHbIE
MOJIOXKEHUSA CUHTETUYECKOI TEOPU 3BOTHOLUN».

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

Monynaumsa Kak 3neMeHTapHas eguHuua 3sonoumn. COBPEMEHHblE METOAbl OLEHKM
reHeTUYeCcKoro pasHoo6pasms 1 CTPYKTYpPbI NONYnsunid. ViameHeHne reHooH4a NONynsumm Kak
a/leMeHTapHOe 3BONIOLMOHHOE fB/IEHMe. 3aKOH TFeHeTUYecKoro pasHoBecus k. Xapau, B.
BaliH6epra.

AnemeHTapHble (akTopbl (ABMXYLME CUAbI) 3BOAKOLMKW. MyTauMOHHBIA  npoLecc.
KombuHaTMBHas W3MeHYMBOCTb. [peiid reHoB — cCfyyaiiHble HeHanpaBfieHHble W3MEHEHUS
4acToT annenen B nonynAuMax. AdeKT ocHoBaTens. Dgpexm OymuvLiouHO2O OpIBIUIKA.
CHudicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
opeiipa 2enoe 6 Oonvwux u Mmarvlx nonyasyusx. Murpaumn.  Msonaums  nonynsuui:
reorpagmyeckas (MpocTpaHCTBEHHas), 6uonornyeckas (PernpoayKTMBHas).

EcTecTBeHHbIN OTOOpP — HanpaBnswoWwmiA (akTop 3BOMOLUN. DPOPMbl €CTECTBEHHOMO
oTbopa: ABVMXKYLUMIA, CTabUNM3NPYIOLWMIA, pa3pbliBatoWnin (AM3pYyNTUBHBIA). onoBoit oT60p.
BO3HMKHOBEHWE 1 3BO/OLMA COLMANTIbHOTO NMOBEAEHNUSA XNBOTHBIX.

Mprcnoco6/ieHHOCTb OPraHW3MOB KakK pe3ynbTaT MUKPO3BOMOLMU. BO3HMKHOBEHWE
npucnocobsieHniA y opraHn3MoB. ApoMopgo3bl U nanoaganTaumm. MNprumepsl Nprcnoco6ieHni
y OpraHu3moB: MoOpQOsoruyeckune, MU3MONOrNYeCcKne, OUOXUMUYECKME, MOBEAEHYECKME.
OTHOCUTENBHOCTb NPUCNOCO61EHHOCTM OPraHNU3MOB.

Bug, ero kputepum u CTpykTypa. BuaoobpasoBaHue Kak pe3y/ibTaT MUKPO3BOJHOLUN.
N3onauma — kno4veBor (akTtop BuaoobpazosaHus. Tyt n cnocobbl BULO0OPa30BaHUS:
annonarpuyeckoe (reorpaMyeckoe), cumnaTpuyeckoe (3KOMOTMYECKOE), «MIHOBEHHOE»
(nonunnongusauns, rmbpuansaumns). JmTensHOCTb 3BOJHOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (HOPMMPOBaHNA BNONOrMYECKOro pasHo06pasus.

Pofb  3BOMOLUMOHHOA  GuonormM B pa3paboTKe Hay4HbIX METOAO0B  COXPaHeHUs
6ropasHoo6pasns. MUKPO3BOMOLMA U KO3IBOMKOUMA MapasuToB U UX X03deB. MexaHu3Mbl
(hopmMMpOBaHMSA YCTONYMBOCTM K aHTMOMOTUKAM M CNOCO6bI 6OPbObI C HEA.

JeMoHCTpauMu

MopTpeTbl: C. C. YeTBepnkos, 3. Maiip.

Tabnmupl n cxembl: «MyTauMOHHaA U3MEHUMBOCTbY», «IMONYNALNOHHAA CTPYKTYpa BUAa»,
«CxeMa nposiBneHUs 3akoHa Xapau-BaiiHGepra», «[BKywime CUbl  3BONIOLMUN»,



«3JKonornyeckas un3onauMs Mnonynauuin ceBaHCKOW openn», «leorpauueckas usonauus
NNCTBEHHULbI CMOVMPCKOIN M NMCTBEHHULbI AaYPCKOM», «MoNyNsLMOHHbIE BOSTHbI YNC/IEHHOCTU
XULLHUKOB W XepTB», «Cxema [elCTBUA ecTecTBEeHHOro otbopa», «®PopMbl 60pbObLI 3a
CyLLEeCTBOBaHUE», «HayCTpranbHbIi MeNaHn3M», «KuBble NCKOMaemble»,
«MOKPOBUTENBCTBEHHAS OKpacka >XMBOTHbIX», «[lpefynpexaarolias OKpacKa >KUBOTHbLIX»,
«PuU3nNoNormyeckre afantaumm», «pucnocobieHHOCTb OPraHU3MoB U ee OTHOCUTENbHOCTbY,
«Kputepun Buga», «Buabl-gBOMHUKKM», «CTPyKTypa Buga B npupoge», «Crnocobbl
B1Ao0Opa3oBaHus»,  «leorpadumyeckoe  BuAooOGpa3oBaHME  TPEX  BWAOB  MlaH[bILLEN»,
«DKOMormyeckoe BMA00Opa3oBaHME BUAOB CUHMLY», «[loannnoniabl pacTeHuii», «KanycTHO-
pefeyHbI rnopua».

Ob6opyaoBaHue: repbapun pacTeHWiA, KONNeKUMM HaceKoMbIX, Yydena NTuL 1 3Bepeit C
npuMepamn pasinyHbIX NPUCNOCO6NEHWIA, Yydena NTUL, U 3Bepeit pasHbIX BUAOB, repbapum
pacTeHnin 6NM3KNX BUAOB, 06pa3oBaBLLMXCA Pa3/IMUHbIMK cnocobamu.

JlaGoparopuasn pa6ora «BblISBNeHNe N3MEHUMBOCTU Y 0CO6el 04HOr0 BUAa».

JlaGopaTtopnass padora «[1pUCMOCO6/IEHNS OPraHM3MOB U UX  OTHOCUTENbHas
LIeN1eco0bpasHOCTb.

JlaGoparopuas padora «CpaBHeHVe BUA0B N0 MOP(OIOrMYECKOMY KPUTEPUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTogbl N3y4YeHns Makpo3BOMOLMW. [aleOHTONMOrMYECKNE METOAbI U3YYEHWS 3BOSTHOLUN.
MepexofHble POpMbI 1 (UNIOreHeTUYECKUNE PAabI OpPraHU3MOB.

Buoreorpagnueckne Mmetofbl M3ydeHus 3Bostouun. CpaBHeHVE qiopbl U (hayHbl
MaTeprKOB 1 OCTPOBOB. buoreorpadguyeckme o6nact 3emnu. Buabl-sHAEMUKN U PENUKTBI.

AMOPUOIOTNYECKE U CPaBHUTENLHO-MOPQOIOrMYECKNE METOAbI M3YYeHUs 3BOMHOLUN.
"eHeTUYeCKMEe MeXaHU3Mbl 3BONKOLMM OHTOreHe3a W MOABMEHUS 3BOJSIOLMOHHBIX HOBLLUECTB.
TOMONOrMYHbIE Y aHaIOTUYHbIE OpraHbl. PyarMeHTapHble opraHbl 1 ataBu3Mbl. MOeKYNspHO-
reHeTMyeckune, OMOXUMUYECKME W MaTemaTMyeckme MeTodbl  M3YYeHUs  3BOJIOLMN.
"OMosiornyHble reHbl. CoBpeMeHHble METO/bl MOCTPOEHUSA (DUIOreHETUYECKUX [AePEBLEB.

XpOMOCOMHbIE MyTaLMK 1 3BOJIHOLMSA TEHOMOB.

O6wme 3aKOHOMepHOCTW  (NpaBwna)  3BOMKOUMW.  [lpunyun  cmenvt  pynKyuil.
HeobpatmumocTb 3BonoumMn. AfantreHasa paguaums. HepaBHOMEPHOCTb TEMIMOB 3BOJTHOLMMN.

JleMoOHCTpaL UK

MopTpeTbl: K. M. Bap, A. O. Kosanesckuii, ®. Mtonnep, 3. eKKefb.

Tabnumupl 1 cxembl: «PUNOTEHETUYECKUIA PAA NOLIAAN», «APXEONTEPUKE», «3BEp03ybble
Awepbl», «CTerouehans!», «PUHNOPUTBI», «CeMeHHble ManopoTHUKU», «buoreorpaguyeckue
30Hbl 3emnun», «[peid KOHTUHEHTOB», «PennKTbl», «HavasbHble CTagun 3MOPUOHANBHOIO
Pa3BUTUA  MO3BOHOYHbIX  XKMBOTHbIX»,  «[OMOMOrMYHbIE W  aHaNOrMYHble  OpraHbi»,
«PyOonMeHTbI», «ATaBMU3MbI», «XPOMOCOMHbIE Habopbl YenoBeka M LUMMaH3e», «[ NaBHble
HanpaBneHUsa 3BONOLMN», «O6LLME 3aKOHOMEPHOCT 3BO/THOLIAMN.

ObopynoBaHve: KOMMeKkuuu, repbapvmn, MynsXXU KCKOMAeMbIX OCTaTKOB OPraHM3mos,
MY/ISDKM TOMOSIOTMYHBIX, aHAIOMMYHbIX, PYAMMEHTAPHbIX OpPraHoB W aTaBM3MOB, KOIEKLMM
HaCeKOMbIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emile

HayuHble runoTesbl MPOUCXOXAEHWUA XW3HWM Ha 3emne. AGMOreHes M naHcnepmus.
[loHayuHble MpefcTaBneHnss O 3apOXAEHUM >KU3HWU (KpeauuoHu3m). 'mnoTesa NOCTOSHHOrO
CamO03apOoXAEHNSA XXMN3HU 1 €& onpoBepxxeHue onbiTamn @. Pean, /1. CnannaHuaHu, J1. Mactepa.
[MPOUCXOXAEHNE XKN3HW 1 acTPOBKNOIOrnS.



OCHOBHbIe 3Tanbl HeOpPraHMYecKoii aBontouun. MnaHetapHas (reoornyeckas) aBosIOLNS.
XvMuyeckas 3BoMoOLMA. ABUOreHHbIN CUHTE3 OpraHMYecKMX BELLEeCTB W3 HeOopraHW4ecKumX.
Onbit C. Munnepa n . KOpu. O6pa3osBaHne MOANMEPOB M3 MOHOMepPOB. KoalepsaTHas
runotesa A. M. OnapuHa, runoTesa nepBUYHOro OynboHa [K. XongeiHa, reHeTuyeckas
runotesa . Ménnepa. Pubosumbl (T. Yek) u runotesa «mupa PHK» Y. T'un6epra.
®opmMupoBaHrie MeM6PaH 1 BO3HUKHOBEHWE NMPOTOK/ETKM.

Nctopus 3emim 1 MeTofbl ee u3ydeHus. VIcKonaemble OpraHW4Yeckue OcCTaTKu.
FeoxpoHonorus © ee mMeTodbl. OTHOCWUTENbHas M abCoMOTHAsA  FEOXPOHOMOrUS.
"eoxpoHonormyeckas LWKana: 30HbI, 3pbl, MEPUOAbI, IMOXN.

HavanbHble aTanbl OpraHWYeckom 3sontouumn. MossneHne 1 3BONOLMS NePBbIX KNETOK.
3sonouna Metabonmsma. BO3HWKHOBEHME mMepBbiX 3KocucTeM. COBpPEMEHHble MWKPOOHbIe
OVOMNEHKN KakK aHanor nepsbix Ha 3emne coobuiects. CTpomaTonuTbl. [pokapuoTbl ©
3yKapuoTbl.

MpoucxoxaeHvie 3ykapnoT (CrM6uoreHes). SBOJIOLMOHHOE MPOUCXOXIEHWE BUPYCOB.
[MponcxoXaeHne  MHOMOKMNETOYHbIX — OpraHnM3MoB.  BO3HWKHOBEHWE  OCHOBHbLIX  Tpynn
MHOrOK/1ETOYHbIX OPraH13moB.

OCHOBHble 3Tarbl 3BOMIOUUM BbICWUMX pacTeHnil. OCHOBHble apoMOop(o3bl PacTeHWA.
Bbixog pacTeHuid Ha cywy. [losiBneHMe CMNOpoBbIX PacTeHW W 3aBOeBaHWE UMK CYLUW.
CeMeHHble pacTeHust. MponCXoxaeHme LBETKOBbIX pacTEHIA.

OCHOBHble 3Tarnbl 3BOMIOLUA XMBOTHOIO MMpa. OCHOBHble apoMOP(03bl XMBOTHBIX.
Benpckas hayHa. Kembpuinckunid B3pblB — NOSB/IEHNE COBPEMEHHbIX TUMOB. [epBble XOPA0BbIE
XMBOTHbIE. Y)XKM3Hb B BOfE. SBOMOLMA MO3BOHOUHBIX. MPONCXOXAEHME aM(pNONA 1 PeNTUANIA.
MMpoucxoxaeHvie MnekonuTarwmx 1 ntuy. MpyvHUMN K1YeBoro apomopgosa. OcBoeHve
6eCno3BOHOYHLIMW M MO3BOHOYHbLIMU XXMBOTHBIMU CYLUW.

Pa3BuTMe XN3HW Ha 3em/e Mo 3apam ¥ nepuojam: apxei, NPpOTepo30i, Naseo3oi, Me303oi,
KaliHo30M. O6Llad XxapakTepucTMKa KumaTta W reosiormyeckmx npoueccos. losiBneHne 1
pacLBeT XapakTepHbIX OpraHu3MoB. YT/ieobpa3oBaHuWe: ero ycnoBus W BAVSHWE Ha ra3oBbli
cocTaB aTMocepbl.

MaccoBble BbIMUPaHUS — 3KONOMMYECKME KPWU3UCHI MPOLLNOro. MNpuynHbl U CneacTeums
MaccoBbIX BbIMUPaHWil. COBPEMEHHbIN 3KOMOMMYEeCKUn KPU3nC, ero ocobeHHocTu. Mpobnema
coxpaHeHuns buopasHoobpasnsa Ha 3emse.

CoBpeMeHHas cuctema opraHuyeckoro mupa. MpuHUMnbl Knaccugmkauum opraHu3mos.
OCHOBHbIe cYcTemMaTMyecKue rpynnbl OpraHu3MoB.

JleMoOHCTpaLun

MopTtpeTbl: ®@. Peawn, J1. CnannaHuaHu, J1. Mactep, U. V. MeuHukos, A. V. OnapuH, OX.
XongenH, I'. Ménnep, C. Munnep, . FOpw.

Tabnuubl 1 cxembl: «Cxema onbiTa @. Pean», «Cxema onbiTa J1. [actepa No U3y4yeHUro
caMo3apoXKaeHUs >XU3Hu», «Cxema onbita C. Munnepa, I'. FOpu», «3Tanbl HeOpraHNYecKou
3BOMOLMN», «["e0XpOHONOrMyeckas Likana», «HavanbHble 3Tanbl OPraHWYecKOl 3BOMOLMN,
«Cxema 06pa3oBaHWA 3yKapuoT MyTeéM cumbuoreHesa», «CuUCTeMa >KMBOW MPUPOAbI»,
«CTpoeHve  Bupyca», «Apomoposbl  pacTeHuin»,  «PUHUOPUTBI»,  «OLHOKNETOUHbIE
BoZopoc/In», «MHOIOKNETOUHbIE BOAOPOC/IU», «MXWU», «[1anopoTHUKM», «[ 0NO0CEMEHHbIe
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWUii», «Cxema pa3BUTUSI >KMBOTHOrO Mupa»,
«ApoMOopPOo3bl  KUBOTHbIX», «[pocTelilumne», «KULLIEYHONONOCTHbIE», «I110CKME YepBU»,
«YneHNCToOHOrne», «PblI6bI», «3eMHOBOAHbIE, «[pecMbliKatoLLnecs», «[1Tnupl»,
«MnekonuTalowme», «Pa3BUTUE >KU3HW B  apXeicKoil 3ape», «Pa3BUTUE >KU3HW B



MPOTEPO30MCKOM 3pe», «Pa3BUTUE XW3HW B NaNe030MCKON 3pe», «Pa3BUTWE >XU3HW B
Me3030MCKOM 3pe», «Pa3BUTUE XXM3HW B KalHO30MCKON 3pe», «CoBpeMeHHas cucTeMa
OpraH14yeckoro Mupa.

O6opyfoBaHve: repbapunm pacTeHWin pasfMYHbIX OTAENO0B, KOMMEKUMM HACEKOMBbIX,
B/I&XKHbIE Npenaparbl >XMBOTHbLIX, PaKOBUHbI MOJIIFOCKOB, KOMEKLMN WITIOKOXWX, CKeneTbl
MO3BOHOYHbIX >XMBOTHbIX, 4Yyyena MNTUL W 3Bepeil, KONMEKUMW OKaMeHEenoCTeil, MOonesHbIX
MCKOMaeMbIX, MY/ISHKM OPraHUYeCKMX 0CTaTKOB OpraHnW3MOB.

BuprtyaabHas JabopatopHasi padora «MojenvpoBaHue onbiToB Munnepa—HOpu no
M3y4YeHMI0 abMOreHHOro C1HTE3a OPraHNYecKMX COeAMHEHWIA B MEPBUYHOIN aTMOCHepe».

Jladboparopnasi pabora «/I3yyeHne W OMNUCaHME WCKOMaeMbIX OCTaTKOB [APEBHUX
OpraHu13moB».

IMpakTuuyeckasi pa6ora «/I3yyeHMe OCOOGEHHOCTEN CTPOEHWA pPaCTEHWU pasHbIX
OTAEeN0B».

IMpakTuyeckasi padora «/13yyeHne 0CO6eHHOCTEN CTPOEHNSA NO3BOHOUHbIX XMBOTHbIX.

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPONOreHe3

Pa3fenbl 1 3a4a4mn aHTpornonorum. Metofbl aHTPOMOOT N,

CTaHOBNEHVE MPeLCTaBNeHNn O MPOUCXOXAEHUW 4YenoBeka. PenmrvosHble BO33peHUs.
CoBpeMeHHble Hay4Hble TEOPUN.

CXOACTBO YenoBeka C JKMBOTHbIMW. CUCTEMATUYECKOE MOMOXKEHNE  YeNlOBeKa.
CBUOETENbCTBA CXOACTBA YeNOBEKA C  XXMBOTHbIMW:  CpPaBHUTENbHO-MOP(OIOryecKme,
ambpuonoruyeckme, (U3N0N0ro-bMoOXMMNYECKre, MoBefeHYecke. OTMUMA  4YenoBeka OT
XXMBOTHbIX. MPAMOXOXKAEHNE N KOMMNEKC CBA3AHHbLIX C HUM MPU3HAKOB. PasBuTMe rofoBHOMO
MO3ra 1 BTOPOI CUrHaIbHOM CUCTEMBI.

Avxkywme  cunbl  (pakTopbl) — aHTpoMoreHesa:  GUOMOrMYeckue,  counaibHbIe.
CoOoTHOLLEHMe 61ONOTMYECKNX U COLMabHBIX (PAKTOPOB B aHTPOMOreHese.

OCHOBHbIe CTaguu aHTponoreHesa. PaHHMe Yei0BeKOObpasHble 06e3bAHbI (MPOKOHCY/IbI)
W paHHMe NOHrnAabl — 06LLmMe NpeaKy YenoBeKoobpasHbIX 06e3bsiH U NtoAen. ABCTPaSIONUTEKN —
[BYHOrvie npefiku nogeid. Yenosek yMmesiblid, MepBble U3roTOB/IEHNA OpyauiA Tpyaa. Yenosek
NPSMOXOAALLMIA 1 NepBbIA BbIXOA NtofAer 3a npeaenbl Agpukn. Yenosek reingensbeprckuin —
06LLMIN NpeaoK HeaHAEPTaIbCKOrO Ye/i0BeKa M YeoBeKa pasyMHOro. UenoBek HeaHAepTabCKUiA
KaK BWA NtOEN XONOAHOro Knumara. YenoBeK pasyMHblli COBPEMEHHOIO TWNa, AEHWCOBCKUI
4esiIoBeK, OCBOEHME KOHTUHEHTOB 3a npegenamm AQpukn. MNaneoreHeTuKa 1 NaneoreHOMMKa.

JBONOUMSA COBPEMEHHOrO YesioBeka. ECTECTBEHHbIM OTO6OP B MONYNAUMAX YenoBeKa.
MyTauMOHHbIV npouecc 1 NoaMmMmopduamM. MonynsuMoHHbIE BOMHbI, APeNd reHoB, MUrpaums 1
«3(hheKT ocHOBaTeNs» B MONYNALMAX COBPEMEHHOIO Ye/I0BEKA.

Yenoseuveckune pacbl. MoHATME 0 pace. bonblive pacbl: eBponeonaHas (eBpasuniickas),
aBCcTpano-HerponaHas (skearopuasibHas), MOHrononaHas (asmarcko-ameprkaHckas). Bpemsi un
MyTW paccefeHns uYenoBeka MO MnaHeTe. EAMHCTBO  uenoBeyeckmx pac. HayyHas
HECOCTOSTENbHOCTb  pacu3ma.  [1pMcnoco6neHHOCTb  4YenoBeKa K - pasHbiM  YC/IOBUAM
OKpyXatoLleln cpefbl. BnvnsHue reorpamyeckor cpefbl U Apeida reHoB Ha MOP(OIOTUI0 U
(hM31ONOTNI0 YeNnoBeKa.

MexaucunnavHapHble  MeToabl B (PM3MYECcKOon  (61ONOrMYecKoin)  aHTPOMOoNormu.
3BOMOUMOHHAA  aHTPONOMOrUA M Masie0aHTPONONOrNA  Ye/IOBEYECKUX  MOMYNALMIA.
BuocoumanbHble  UCCnefoBaHWA  MPUPOAblI  YenoBeka.  MccnegoBaHve  KO3BOHOLMM
GMONOrNYeCKOro N CoUMasbHOroO B YeNOBEKE.

JeMoHCTpauMu



MopTpeTbl: Y. OapsuH, /1. lnkn, A. A. PornHckuia, M. M. Nepacvmos.

Tabnuubl 1 cxembl:  «MeTofbl  aHTPOMONMOrMM», «[ONOBHOW MO3r  YesloBeKa»,
«YenoeekoobpasHble 006e3bsHbl», «CKeneT 4enoBeka M CKeneT LIMMMaH3e», «PyauMEHTbl U
ataBu3Mbl», «[BWXKYyLIME CWIbl  AHTPOMOreHesa», «3BO/MOLUMOHHOE [PEBO  YesioBeKay,
«ABCTpanonmTeK», «4enoBek ymenblii», «HenoBek npaMoxoaawnii», «deHUCOBCKNA YeN0BEK»
«HeaHaepTanbLbl», «KpoMaHbOHLbI», «[1pefKu 4enoBeka», «3ITanbl 3BOMOLUUM Ye/I0BEKA»,
«Pacbl YyenoBeKa».

O6opyfoBaHMe: MK OKaMeHesloCTel, NpeAMeTOB MaTepuanbHOM Ky/bTypbl NPeLKoB
yenoBeka, penpoaykuuy (chotorpadun) KapTMH C  MUQONOTMYECKUMU U BMBNEACKMMI
CHOXKETaMU MPOUCXOXAEHMSA YeNloBeKa, (POTOrpaium Haxo[0K NCKOMaeMbIX OCTATKOB YeN0BeKa,
CKefieT YesnoBeka, MOAEeNb Yepera YenoBeka WM yepena LUMMNaH3e, MOLE/b KUCTU YefioBeKa U
KUCTW LUMMNaH3e, MOZeNn Topca NPeaKoB YeoBekKa.

Jlaboparopuasi pa6ora «/3yyeHVe OCOGEHHOCTeN CTPOEHUSA CKeneTa YesioBeka,
CBS3aHHbIX C NPAMOXO0XKAEHVNEM.

IpakTuyeckas padora «/13yyeHne 3KONOMMUYECKNX afanTaunii YenoBekar.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHM3MEHHBIX CHCTEM € OKPY/KAKIIEeH cpenoit

3apoxaeHne n passuTve akonorum B Tpygax A. I'ym6onbara, K. @. Pynbe, H. A.
CeBepuoBa, 3. lekkens, A. TeHcan, B. H. CykaueBa. Pasgensl n 3agadn akonorun. CBssb
3KO/IOTUN C APYTMMU HayKaMu.

MeTogabl 3Konoruun. onesble HabNIOAEHUA. DKCNEPUMEHTbI B 3KONOTMN: MPUPOAHbIE Y
nabopatopHble. MogenMpoBaHne B 3K0NOrMU. MOHUTOPUHT OKPYXKAKOLLE Cpefbl: NOKa/bHbIN,
PErMoHasbHbIN U rNo6abHbIN.

3HaueHne 3KOMOTMYECKUX 3HAHWIA ANA 4YesioBeKa. JKOMOrMYecKoe MMPOBO33PEHME Kak
OCHOBa CBf3el YesioBeyeCTBa C MPUPOAOIN. DPOPMUMPOBaHME 3KONOTUYECKOW KYNbTypbl W
9KO/I0MMYeCKOM rpaMoTHOCTY HaceneHus.

JleMoOHCTpaL U

MopTpeTbl: A. F'ymbonbar, K. @. Pynbe, H. A. CeBepuoB, 3. 'ekkenb, A. TeHcnu, B. H.
Cykaues.

Tabnuubl 1 cxembl: «Pa3fenbl 3KOornm», «MeToabl 3Konormm», «Cxema MOHUTOPUHTA
OKpYXKatoLLeli cpefbl».

JlaGoparopuas padora «/13yyeHne MeTOL0B IKO/IOrMUYECKUX UCCNeL0BaHNIA».

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Jkonornyeckne (hakTopbl U 3aKOHOMEPHOCTM UX  feictBus.  Knaccudurkauyms
9KOJIOTUYECKMX  (haKTOpPOB:  abuoTu4yeckne, OUMOTUYECKMe,  aHTpomoreHHble.  O6wme
3aKOHOMEPHOCTM [eCTBUA 3KONOrMYecKux haktopos. Mpasuno MuHuMyma (K. LLnpeHrens, HO.
Nnénx). TonepaHTHOCTb. DBPUONOHTHbLIE Y CTEHOOMOHTHbLIE OPraHn3Mbl.

AbunoTtnyeckmne aktopbl. CBET Kak 3KOMornyeckuii aktop. [JeicTBme pasHbIX y4acTKOB
CO/IHEYHOrO CreKTpa Ha OpraHn3Mbl. JKOMOTMYeCKMe rpynnbl PacTeHWA U XXMBOTHBLIX MO
OTHOLLIEHNIO K cBeTY. CurHa/ibHasa posb cBeTa. POTOMNEPUOAU3M.

TemnepaTypa Kak 3KONOrMuyeckun cpaktop. [eictsme TemnepaTypbl Ha OpraHu3Mbl.
MOMKNIOTEPMHbIE M TOMONOTEPMHbIE OPraHnU3Mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE OPraHn3Mbl.

BnaXKHOCTb Kak 3KONOrmyeckuii haktop. MpucrnocobneHns pacTeHWin K NoLAepXaHuto
BOZHOro 6anaHca. Knaccuvkaums pacTeHWA MO OTHOLWeHM0 K Boge. [pucrnocobieHms
XXWBOTHbIX K U3MEHEHWIO BOLHOIO PeXmma.



Cpegbl 06UTaHUA OpPraHM3MOoB: BOfHasd, Ha3eMHO-BO34YyLUHAsA, MOYBEHHasd, y6uHHas
MOANOYBEHHAsA, BHYTPMOPraHn3meHHas. PU3NKO-XUMUYECKME OCOBGEHHOCTU cped 0buUTaHus
OpraHun3moB. NprcnocobneHnst OpraHM3MOB K XXM3HWU B PasHbIX Cpeaax.

Buonornyeckne putMbl. BHewwHWEe 1 BHYTPeHHWE pUTMbl. CYTOUHbIE U TOAUYHBIE PUTMbI.
Mpncnoco6/1eHHOCTb OPraHM3MOB K CE30HHBLIM U3MEHEHWSAM YCO0BUIA XKU3HN.

YKn3HeHHble (hopMbl OpraHu3MoB. MOHATME O XM3HEHHON (hopme. XKU3HeHHbIe OpPMbI
pacTeHWA: AepeBbsl, KYCTapHWKW, KYCTapHWYKW, MHOrOMETHWE TpaBbl, OAHONETHUE TpaBbl.
YKM3HEHHble (HOPMbl XKMBOTHBIX: TUAPOOMOHTLI, TFe0BMOHTLI, a3P06UMOHTLI. OCOBEHHOCTU
CTPOEHUSA 1 06pa3a XU3HMU.

BuoTnyeckne  aktopbl. Buabl  GMOTUYECKUX  B3aMMOAEWCTBUI:  KOHKYPEHLUS,
XULLHNYECTBO, CMMOMO3 1 ero opMbl. MapasnTnam, Koonepaums, MyTyaansm, KOMMEHCIU3M
(KBapTUPaHTCTBO,  HaxnebHmMyecTBO). HeTpodmyeckne  B3aMMoOAeNCTBUA  (TOMMYECKME,
(hopuyeckume, habpuyeckme). 3HavyeHMe OMOTMYECKUX B3aMMOLENCTBUMA ANA CYyLLECTBOBaHMS
OpraHun3moB B cpefe 06uTaHns. MPUHLMN KOHKYPEHTHOIO UCK/THOUEHUS.

JleMoOHCTpaL U

Tabnuubl N cXeMbl: «3KOMOrMyeckne PakTopbl», «CBETOBOW CMEKTP», «IKOOTMYECKME
rPYNMbl XXMBOTHbIX MO OTHOLLUEHWIO K CBETY», «TEMNNOKPOBHbIE XXMBOTHbIE», «X0M0HOKPOBHbIE
XMBOTHbIE», «®PU3M0NOrMYecKMe afanTaumn XMBOTHbIX», «Cpeabl 06MTaHMS OpraHW3MOB»,
«buonornyeckme puTMbIl», «K13HEHHbIE (DOPMbI PACTEHUI», «KM3HEHHbIE (HOPMbI XMBOTHBIX»,
«QKOCUCTEMA LUMPOKONMCTBEHHOMO neca», «3AKOCUCTEMa XBOMHOro neca», «Llenyu nutaHus»,
«XULLHNYECTBO», «MapasnTnam», «KOHKYpeHUMs», «CUMO103», «KOMMEHCaNn3ms.

Ob6opyaoBaHue: repbapun pacTeHWin N XKUMBOTHBIX, MPUCMOCOBNEHHBIX K BUSHUIO
Pa3IMYHbIX  3KONMOTMYECKMX  (DaKTOpOB, repbapum  CBETOMOOMBLIX, TEHEOOMBbLIX U
TEHEBbIHOC/IMBbLIX PAacTEHWIA, CBETOMOOMBbLIE, TEHENOOUBbIE W TEHEBbIHOC/IMBLIE KOMHATHbIE
pacTeHus, repbapuv W KONMEKUMWU  TennonobmBbiX, 3UMOCTOMKMX, MOPO30YCTOMUMBBIX
pacTeHWid, dydyena nNTUL, W 3Bepei, repbapmm pacTeHUn, OTHOCALIMXCA K rurpoduTam,
Kcepohutam, Me3omMTam, KOMHATHble pPacTEHWS AaHHbIX TFPYMN, KOMNEKUMM XXMUBOTHBIX,
obUTaloLLMX B pasHbIX cpefax, repbapum n KOMNEKLMN PaCTEHUA N XKMBOTHbIX, 06/1a4atoLLInX
yepTamy MPUCMOCOBNEHHOCTU K CE30HHbIM W3MEHEHWUAM YCNOBWUIA XKU3HW, repbapum
KONMEKUMM PaCTEHUI N XKMBOTHbLIX Pas/IMUHbIX XXMU3HEHHBbIX (HOPM, KOMNEKUMM XKMBOTHbIX,
YUaCTBYIOLMX B Pa3/IMYHbIX OMOTUYECKMX B3aUMOLENCTBUAX.

JlaGoparopuas padora «BblIfiBNeHMe NPUCNOCO6EHNIA OPraHU3MOB K B/IMSIHUIO CBETa».

JlaGoparopuasi pa6ora «BblBNeHME NPUCMOCOGNEHNA OPraHM3MoB K  B/IMSIHUIO
TemnepaTypbi».

JlaGoparopuas paGora «AHATOMWYECKME OCOBEHHOCTM pPacTEHWUA W3 pasHbIX MeCT
06UTaHNA».

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

JKONOrMYecKre XapaKTepucTuKK nonynaummn. Monynaumua Kak 6uonornyeckas cmcrema.
Ponb HEOAHOPOAHOCTM cpefbl, QM3NYECKNX 6GapbepoB M 0COBEHHOCTE 6uonorMn BUAOB B
(hopmMrpoBaHUM NPOCTPAHCTBEHHOW CTPYKTYpPbI Monynsuunii. OCHOBHbIE NMoKasaTenu Nonynauun:
YMCNEHHOCTb, MNJIOTHOCTb, BO3PaCTHasA W No/oBas CTPYKTYpa, POXAaemMoCTb, MPUPOCT, TEMI
poCTa, CMEPTHOCTb, MUTpaLUS.

Jkonornyeckas CTpykTypa nonynaumn. OueHKa 4YMCIEHHOCTU nonynauuu. OuHammnka
nonynsauun u eé perynaumns. bruotnyecknin noteHyman nonynauyun. MogenmposaHue AUHaMUKK
nonynsaunn. KpuBble pocTa YMCMEHHOCTM nonynsaumn. KpuBble BbDKMBaHUA. Perynaums



YMCNEHHOCTM MNONYMAUMA: Ponb (haKTOPOB, 3aBUCALMX W He 3aBUCALLMX OT MIOTHOCTW.
3Konornyeckue crparernn Bugos (r- n K-crparernn).

MoHATME 06 aKonornyeckon Huwe Buga. MectoobutaHne. MHoromepHas Mogesb
3Konornyeckom Huwm k.M. XaTtymHcoHa. Paamepbl 3KOMOMMYECKON HMLWIK. MoTeHUManbHas 1
peasin3oBaHHaa HULLN.

Bug kak cuctema nonynsuymin. Apeanbl BMAOB. Bufbl M MX XWU3HEHHble CTpaTervu.
JKONOrNYecKmne 3KBUBANIEHTI.

3aKOHOMEPHOCTM  MOBEAEHMS U MUFPauMii - XKMBOTHbIX. Bronornyeckne WHBa3MK
Yy>KEPOAHbIX BMAOB.

JleMoOHCTpaL U

MopTpeT: [X. . XaT4MHCOH.

Tabnmubl 1 CXembl: «9KOOTMYECKMNE XapaKTEPUCTUKN MONYNALUM», «[pocTpaHCTBEHHas
CTPYKTypa nonynauum», «Bo3pacTHble nupamuibl nonynauum», «CKOpOCTb 3acefeHus
MOBEPXHOCTN 3eMAM Pa3/INYHbIMU OpraHn3mMamMmn», «Mogenb 3KONOrnyecko Huwmn k. W.
XaTYMHCOHa.

Ob6opynoBaHuve: repbapun pacTeHNiA, KONNeKLUM XXUBOTHBIX.

JlaGoparopuas padora «[1prcrnocob1eHNs CeMAH PACTEHWNIA K pacCeneHnIo».

Tema 9. JkoJi0orust coo01IECTB. IKOJIOrHYECKHE CUCTEMBI.

CoobLiecTBa opraHu3MoB. BroLeH03 1 ero cTpyktypa. CBA3W MeXay opraHvusMamyl B
6roLeHo3e.

3kocucteMa Kak OTKpbiTaa cuctema (A. K. TeHcnn). PyHKUMOHaNbHbIE 6/10KK
OpraHM3MoB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbl, PeayLeHTbl. TpouryecKne YpPOBHW.
Tpodhnyeckme uenn n cetn. ABMOTUYECKME BNOKM 3KOCUCTEM. IMOYBbI U Wbl B 3KOCUCTEMAX.
KpyroBopoT BeLLecTB 1 NOTOK 3HEPTN B 3KOCUCTEME.

OCHOBHbIe NoKasaTenn sKocucTeMbl. Briomacca 1 NpPoAyKuuA. SKOMOrMYecKme nupamuasbl
ymncen, 6omMacchbl ¥ IHEPTUN.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpasneHHbIe
3aKOHOMepPHbIe CMeHbl COOOLLECTB — CyKueccuun. MMepBMYHbIE U BTOPUYHbIE CYKLECCUN U KX
MPUYUHBL.  AHTPOMOreHHble BO3AENCTBMA HAa  cyKueccun. KrimmakcHoe — CcO0O6LLecTBoO.
Bropa3Hoo6pasme 1 NoNHOTa KPYroBopoTa BELLEeCTB — OCHOBA YCTOMYMBOCTY COOOLLECTB.

[MpupoAHbIE 3KOCUCTEMbLI. Dxocucmemvbt 036p u pex. DKocucmemvl MOpeu U OKeaHos.
Drocucmemvl myHop, 1ecos, cmenell, nyCmvlHb.

AHTPOMOreHHble  3KOCUCTEMbI.  ArposakocucTema. ArpoueHo3. Pasnuuua  mexay
aHTPOMOreHHbIMU U NPUPOAHBIMU 3KOCUCTEMAMMU.

Yp6o3akocuctembl. OCHOBHbIE KOMMOHEHTHI Ypbo3kocucTeM. "opoackas giopa v ayHa.
CuHaHTponu3aums ropoAcKon  hayHbl. Buonormyeckoe U XO3AWCTBEHHOE — 3HAYeHUe
arpoaKocucTem n ypb03KocuCTeMm.

3aKOHOMEpPHOCTU  (hOPMUPOBAHMS  OCHOBHbLIX  B3aUMOLEWCTBUA  OpraHM3MoB B
aKocucteMax. Porv xackadnoeo sghghexma u 6u008-30upuxamopos (Kirouesvix 6udos) 6
@yukyuonuposanuu  sxocucmem. [1epEHOC 3HePrMM U BELLECTB  MeXay CMEXHbIMU
aKocucTeMaMun.  YCTOMUMBOCTb  OpPraHW3MOB, MNONYNAUMA U 3KOCUCTEM B YC/OBUAX
€CTeCTBEHHbIX 1 aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanuzmor  6030eticmeust 3a2p}23H6HulZ PA3HbIX  Munoe Ha Cy50p2aHu3M€HHOM,
OP2AHUSMERHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJIOCUHUECKOSO
HOPMUPOBAHUS AHMPONO2eHHO20 6030eticmausi. MeToA0N0rMag MOHUTOPUHIa eCTECTBEHHbLIX U
aHTPOMOreHHbLIX 3KOCUCTEM.



JleMoHCTpauMu

MopTpeT: A. K. TeHcnu.

Tabnuubl 1 cxembl: «CTPyKTYpa 6MOLEHO3a», «IKOCUCTEMA LLUMPOKONUCTBEHHOIO fiecax,
«3QKOCMCTEMA XBOMHOIO neca», «PyHKUMOHa/IbHbIE [PYMMnbl OPraHW3MOB B 3KOCUCTEMEY,
«KpyroBopoT BeLIeCTB B 3KocucTeme», «Llenn nuTaHus (nacTouwHas, [OETPUTHas)»,
«QKOMormyeckas nupammaa umcen», «3Konornyeckas nupammuga 61momaccol», «3Konornyeckas
nupamuga aHeprum», «ObpasoBaHve 60n0Ta», «llepBUYHasA cykueccus», «BocCTaHOBMEHME
Nleca nocse nokapa», «3KocucTema o3epa», «ArpoueHos», «KpyroBopoT BELECTB U MOTOK
3HEPrum B arpoLeHo3e», «Mpumepbl ypb03KOCUCTEM.

ObopyaoBaHue: repbapun pacTeHWi, KOMNEKLMN HACEKOMbIX, Yy4ena MTUL, U 3Bepen,
rep6apun KynbTYpPHbIX U AUKOPACTYLLMX PaCTEHUIA, aKBapUyM KaK MOZe/b 3KOCUCTEMDI.

IpakTuyeckasi padora «/13yyeHne 1 onucaHe yp603KoCUCTEMbI».

JlaGoparopuas padora «/13yyeHne pa3HOO6pa3nsa MeNKUX NOYBEHHbIX YSIEHUCTOHOINX B
pa3HbIX 3KOCUCTEMAX».

Drckypeusi «IKCKYpPCUS B TUMUYHBLIA GuoreoLeHo3 (B AybpaBy, 6epesHsiK, eflbHUK, Ha
CYXOA0/bHbIA UK MONMEHHbIN NYT, 03ep0o, 60/10T0)».

DKceKypeusi «OKCKYPCUA B arpoakocncTemy (Ha nose uam B TENJIMYHOE XO3AWCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

Buocgepa — obuiennaHetapHad 060/104Ka 3eMnn, TAe CYLECTBYET WM CYLLEeCTBOBa/la
XXW3Hb. Pa3BnTMe NpeacTaBneHnin o buochepe B Tpydax 3. 3tocca. YueHue B. . BepHaackoro o
6rocepe. O6nacTn 6rocdepnbl 1 ee cocTaB. XXMBOe BeLLECTBO 6UOCHEPBI 1 €r0 PYHKLMN.

3aKOHOMEPHOCTM CyLLeCcTBOBaHNA buocdepbl. OCOB6eHHOCTM Brochepbl Kak rnobanbHOM
aKoCuUCTeMbl.  [UHamMuMyeckoe paBHOBecMe B  6uocgepe. KpyroBopoTbl  BeLeCTB U
6roreoxummnyeckune UMKnbl (yrnepoda, asota). PUTMUUYHOCTb SBNEHNIA B Grochepe.

30HasibHOCTbL Grocdepbl. MoHsATNE 0 6UOMe. OCHOBHbIE GUOMbI CYLLWN: TYHAPA, XBONHbIE
neca, CMeLlaHHble U LUMPOKO/IMCTBEHHbIE f1eca, CTeNW, CaBaHHbI, MYCTbIHW, TPOMUYECKNe neca,
BbICOKOropbs. Knumar, pacTUTeNbHbI U XMBOTHbIA MUP BUOMOB CYLLIN.

CTpykTypa ¥ (YHKUMS DKMBbIX CWUCTEM, OLEHKA WX PECypCHOro noTteHumana w
GrochepHbIX PYHKLNIA.

JleMoOHCTpaLun

MopTpeTbl: B. V1. BepHagckuia, 3. 3tocc.

Tabnuupl n cxembl: «"eoctepbl 3emnmn», «KpyroBopoT asota B npupoae», «KpyroBopoT
yrnepoja B npupoge», «Kpyrosopot Kucnopoga B npupoge», «KpyrosopoT BoAbl B NMPUpPOLE»,
«OCHOBHble  6MOMbI  cywimn», «Knumatuueckune nosica 3emnum», «TyHApa», «Talira,
«CMellaHHbIn  nec»,  «LLIMpOKONUCTBEHHbIA nec», «CTenb», «CaBaHHa», «[yCTbIHA»,
«TponNnYeckunin nec.

Ob6opynoBaHue: repbapum pacTeHNA pasHbIX 61OMOB, KOMNEKLMMN XXUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

JKONOrMYeckme Kpusmcbl U UX NpUunHbLL. Bo3geiicTBre 4yenoBeka Ha Guocdepy.
3arpssHeHve BO34yLUHOW cpedbl. OxpaHa Bo3gyxa. 3arpsasHeHue BOAHOW cpedpbl. OxpaHa
BOAHbIX pecypcoB. Pa3pyLueHre noysbl. OxpaHa NoYBEHHbIX PECYPCOB. I3MeHeHWe Kimmara.

AHTPOMOreHHOe  BO3[ENCTBME HA  PacTUTENbHBLIA U XKMBOTHbIA  Mup.  OxpaHa
PacTUTENIbHOIO M XXMBOTHOTO MUpa. OCHOBHbIE MPUHLMIMbLI OXPaHbl MPUPOAbI. KpacHble KHUTW.
Oco60 oxpaHseMble npupofHble Tepputopum (OOMMT). boTaHMuYeckne cafdbl U 300/10TMYECKME
napku.



OCHOBHble NPUHLMMNbI YCTOWUMBOrO Pa3BUTUS YeOBEUYECTBA W NPUPOAbI. PauyoHanbHoe
MPUPOAOMNONb30BaHNE U COXPaHeHMe 6MONOrMYEcKoro pasHoobpasus  3emaun.  O6Lve
3aKOHOMEPHOCTY TN06abHbIX 3KOMOrMYeCKNX Kpr3ncoB. OCO6EHHOCTY COBPEMEHHOIO Kpuamca
M €ro BepoAaTHbIE NMocneacTenA.

PassuTune METOAOB MOHWUTOPUHIA pPasBUTUA ONaCHbIX TEXHOMEHHbIX MPOLLECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabnmubl M cxeMbl: «3arpasHeHMe aTMOC(epbl», «3arps3HeHWe  ruapochepbI,
«3arps3HeHne nousbl», «[MapHUKOBbIA  3PPeKT», «OCob0 OxXpaHsiemMble MPUPOLHbIE
TeppuTopumn», «Mogenu ynpasnseMmoro Mmpa.

Ob6opyaoBaHue: oTorpatiMnm  OXpaHAEeMbIX PacTEHUI W XMBOTHbIX KpacHOW KHUIK
Poccuiickoin deaepaumn, KpacHoM KHUIU pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHA
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®roC COO ycraHaBnMBaeT TpeboBaHMA K pe3ynbTataM OCBOEHWA 06y4varowmmumcs
nporpamm cpefHero o6LLero 06pasoBaHus: MMYHOCTHbIE, MeTanpeaMeTHbIE U NPeLMETHbIe.

B CTPYKTYpe NMYHOCTHBLIX Pe3ynbTaToB OCBOEHWS MPOrpammMbl MO 6MOMOTMU BbifeNeHbI
criefyloluime  COCTaBNAlOLME:  OCO3HaHMEe  OOy4atoLMMUCA  POCCUIACKOM  FpaXKAaHCKOM
WAEHTUYHOCTU — TFOTOBHOCTM K CamopasBUTMIO, CaMOCTOSATENIbHOCTU U CaMOOMNpeseseHuto,
Hanuyue momusayuu K OOYYEHWO OWONOTUN, yerenanpaeéiennoe pazeumue BHYTPEHHUX
y6eXieHWN IMYHOCTM Ha OCHOBE KJIHOYEBbLIX LIEHHOCTEN Y UCTOPUYECKMX TpafuLMiA pa3BUTUS
OMONOIrMYECKOr0 3HaHWS, 2omosrnocmb u cnocobrHocms 00Y4HAIOLWMXCA PYKOBOACTBOBATLCS B
CBOe/i  [esATeNbHOCTM  LIEHHOCTHO-CMbIC/IOBBIMM ~ YCTAHOBKaMK,  MPUCYLMMKU  CUCTEME
ouonornyeckoro  06pasoBaHus,  Hanuuue  npagocosnanus  IKONOTUYECKOW  KY/bTYpbl,
CcCnocobHoCmu cmasums Llenl/l n CTpOI/ITb YXN3HEHHDbIE M/1aHbl.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHMS MPOrpaMmbl MO 6MOMOrMK LOCTUrAKTCA B e4UHCTBE
y4e6HO 1 BOCMMTaTeNbHOW [eATeNbHOCTU B COOTBETCTBUM C TPAAWULMOHHLIMIA POCCUACKUMMU
COLMOKYNbTYPHLIMW, UCTOPUYECKUMU U AYXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMM, NPUHATLIMA B
obLiecTBe npaswuiaMm M HOpMaMu MOBefEHWS W CMOCOOCTBYKOT MpoueccaM CcamMOmno3HaHus,
CaMOBOCNUTAHMS N CamMOpasBUTUSA, Pa3BUTUS BHYTPEHHEN NO3ULMN ANYHOCTW, NaTpMoTh3Ma v
YBXKEHWSA K 3aKOHY W MpaBONopsaKy, YenoBeKy Tpyja M CTaplwleMy MOKO/EHWIO, B3aMMHOMO
YBOKEHWS,, OEPEeXXHOro  OTHOWEHMS K KYNbTYPHOMY  HacneauMio v Tpaguumsm
MHOTOHaLMOHa/IbHOr0 Hapoga Poccuiickol deaepaumn, NPUPOAE U OKPYXKatOLLEN cpefe.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMS y4ebHOro npeamera «brnonornsa» AoMKHbl 0TpaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 00YyYatoLMXCa PYKOBOACTBOBATLCA CPOPMMPOBAHHON BHYTPEHHEN
No3nLMEA IMYHOCTU, CUCTEMOM LEHHOCTHbIX OPUEHTAaUM, MO3UTUBHLIX BHYTPEHHUX
y6eXXAEHNN, COOTBETCTBYIOLWMX  TPaAULMOHHBLIM  LIEHHOCTAM  POCCUIACKOrO  0O6LLECTBa,
pacLUMpPeHVEe XXM3HEHHOTO OMbITa M ONbITa AeATeNbHOCTM B MPOLECCe peann3auny OCHOBHbIX
HanpaBNeHUA BOCNUTATENbHOW AeATeNbHOCTM, B TOM YMC/E B YaCTW:

1) rpa:kIaHCKOro BOCIMTAHMS:

ChOPMMPOBAHHOCTb  FPaXKAAHCKOM  NO3vMumMyM  06y4aloLerocd Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LLECTBa;

OCO3HaHMEe CBOWMX KOHCTUTYLMOHHbIX MpaB W 0653aHHOCTEN, YBaKEeHMe 3aKoHa U
MpaBoMopPALKa;

FOTOBHOCTb K COBMECTHOI TBOPYECKOMN AeATEeNbHOCTU MpY CO34aHUMN YUYebHbIX NPOEKTOB,
peLeHnn y4ebHbIX 1 No3HaBaTeNbHbIX 334a4, BbIMONHEHNN BUONOMMYECKNX SKCMEPUMEHTOB;

CMOCOBGHOCTb  OMpefensiTb COOCTBEHHYH) MO3ULMIO MO OTHOLIEHWHO K  SBEHUAM
COBPEMEHHOW XXMN3HN 1 0OBACHATD €e;

YMEHME  y4uMTblBaTb B  CBOWMX  [EACTBMSIX  HEOOXOAMMOCTb  KOHCTPYKTMBHOIO
B3aVMOLENCTBUA NHOLEN C PasHbIMU YOEXKAEHUAMU, KYNbTYPHBIMIA LLEHHOCTAMU U COLUabHbIM
MONIOXEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpoLecce COBMECTHOIO BbIMOSHEHUA YYeOHbIX,
MO3HaBaTe/lbHbIX W WCCNeA0BaTeNbCKMX 3afady, YBOKUTEIbHOMO OTHOLIEHUS K MHEHWIO
OMNMOHEHTOB NP 06CY>KAEHNM CMOPHbIX BOMPOCOB GMONOrMYECKOro CoAepXaHus;

rOTOBHOCTb K N'YMaHUTapPHOW U BONIOHTEPCKOW AEATENIbHOCTU;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

CHhopMMPOBAHHOCTb POCCUMCKON MPaXKAaHCKOW UAEHTUYHOCTU, NaTPUOTU3MA, YBXKEHNS K
CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTU nepef POAMHONM, ropAocTy 3a CBOM Kpaid, CBOO
PoauHy, CBOWA A3bIK U KyNbTYypY, MPOLLIOe U HACTOsALLLEe MHOrOHAaLMOHa/IbHOro Hapoaa Poccuu;

LEHHOCTHOE OTHOLUEHME K MPUPOLHOMY Hacnefuto M NaMATHUKaM  NPUPOAbI,
[OCTMXKEHMAM Poccum B HayKe, UCKYCCTBE, CNOPTe, TEXHOMOTUSAX, TPYLE;

CMOCOBGHOCTb OLEHMBATb BK/MaJ POCCUMACKMX YYEHbIX B CTaHOB/EHWE W pa3BUTUE
6ronornu, MOHUMaHNs 3Ha4eHNs GMONOTUI B MO3HAHWUW 3aKOHOB NPUPOAbI, B XXU3HW YE/IOBEKA U
COBPEMEHHOr0 06LLeCcTBa;

naerHas yoeXXeHHOCTb, FOTOBHOCTb K C/TY)XXEHMIO 1 3alumTe OTeuvecTBa, OTBETCTBEHHOCTb
3a ero cyanoy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

0CO3HaHMe JYXOBHbIX LleHHOCTe pOCCUIACKOro Hapoaa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAaHWSA, 3TUYECKOr 0 MOBEAEHNS;

CMOCOBHOCTb OLEHMBATL CUTYaLUMIO U MPUHUMATb OCO3HAHHbIE PELLEeHUs, OPUEHTUPYACH
Ha MOpa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HaHWe NMYHOr0 BKNaja B MOCTPOEHME YCTOMYMBOIO ByAYLLEero;

OTBETCTBEHHOE OTHOLUEHWe K CBOMM pOAWTENAM, CO3[4aHWIO CEMbM HA OCHOBE
OCO3HAHHOI0 MPUHATUS LLEHHOCTE CeMeHOM >KU3HW B COOTBETCTBUM C TPaULMAMU HapOL0B
Poccuu,

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

3CTETUYECKOe OTHOLLUEHME K MUY, BK/IKOYas 3CTETUKY OblTa, HAy4YHOro M TEXHUYECKOrO
TBOPYECTBa, CNOPTa, TPYAa, 06LLECTBEHHbIX OTHOLLEHWIA;

MOHMWMaHWe 3MOLMOHAIbHOIO BO3Ae/CTBUSA XXNBOW NPUPOAbI 1 €€ LIeHHOCTW,

FOTOBHOCTb K CaMOBbIP@XEHUIO B pas3HbIX BUAAX WCKYCCTBA, CTPEM/IEHWE MNPOSABNATH
KayecTBa TBOPYECKON INYHOCTY;

S) ¢usuyeckoro BOCHMTAHHMSA, (POPMHPOBAHUA  KYJIbTYPBI 310POBbS H
IMOIIMOHAJIBHOI'0 6.]'[31"01'[0.]1)"[1/[51:

MOHMMaHWe ¥ peanu3auns 340pOBOro 1 6e3onacHoro obpasa >XXM3Hu (3L0poBOe NUTaHWe,
cobMofeHne TMIMEHNYECKX NPaBU Y HOPM, COaNaHCUPOBAHHbLIN PEXUM 3aHATUI U OTAbIXa,
perynspHas gu3nyeckas akTMBHOCTb), O6epeXXHOro, OTBETCTBEHHOrO W  KOMMETEHTHOrO
OTHOLLIEHMA K COGCTBEHHOMY (h13NYECKOMY U NCUXUYECKOMY 3[L0POBbIO;

MOHWMaHWe LEeHHOCTM NpaBun  WHAMBUAYaNIbHOTO W KONNEKTUBHOIO 6e30macHoro
MOBEAEHNSA B CUTYaLMAX, YIPOXKAIOLLMX 3L0POBLI0 U XKN3HW NHOLEN;

OCO3HaHWe NOCMEeACTBUIA U HeNpUATUA BPeLHbIX MpUBblYeK (YNoTpebneHus ankorons,
HapKOTUKOB, KYPEHWS);

6) TpynoBOro BOCIMTAHUS:

FOTOBHOCTb K TPYAY, 0CO3HaHWe LLeHHOCTY MacTepcTBa, TPYLONo6ue;

FOTOBHOCTb K aKTUBHOMN [ieATeNIbHOCTU TEXHOIOMMYECKON 1 COLMaNbHOW HanpasieHHOCTH,
CMOCOBHOCTb  MHWLMMPOBATL,  M1AHAPOBATb W CAaMOCTOATE/NIbHO  BbINOMHATL  TakKylo
[eATeNbHOCTb;

MHTEPEeC K pas/iMyHbIM Chepam NpPoecCUOHaNbHON [edATeNlbHOCTU, YMEHWE COBepLUaTh
0CO3HaHHbIM BbI6OP ByayLLel Npodeccun 1 pean3oBbiBaTb COGCTBEHHBIE XM3HEHHbIE M/1aHbI;

FOTOBHOCTb M CMOCOBHOCTb K 06pa30BaHUI0 M CcaMO06pa30BaHUI0 Ha MPOTSXEHUU BCeW
XW3HU;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:



9KO/IOTMYECKM LieN1ecoobpa3Hoe OTHOLLIEHME K MPUPOLE KaK UCTOUYHUKY XXM3HWU Ha 3emne,
OCHOBE €€ CYLLIECTBOBaHWS;

MOBbILLEHNE YPOBHA 3KOMIOrMYECKON KY/bTypbl: MPUOBGPETEHME OMbiTa MAaHUPOBaHUA
MOCTYMKOB ¥ OLLEHKW UX BO3MOXHbIX MOCNEACTBUIN 41 OKPYXKatOLLE cpefbl;

0CO3HaHWe rno6anbHOro XxapakTepa 3KOM0orMyYecKux NPobem 1 NyTei NX peLLeHus;

CMOCOBHOCTL MCMOJb30BaTh NPUOBpPeTaeMble NP U3YyYeHU GUONOTUK 3HAHUA U YMEHUS
npy pelleHnn npobniem, CBA3aHHbIX C pauMOHaIbHLIM NPUPOAOMNO/L30BAHMEM (CO6NtOLeHMe
npasu/i NOBeeHVs B MPUPOfE, HampaB/eHHbIX Ha COXPaHeHWe PaBHOBECUS B 3KOCHCTEMaX,
OXpaHy BMAOB, 3KOCUCTEM, Brochepsbl);

aKTMBHOe HenpusaThe OeNCTBUM, MPUHOCALMX Bpel OKpYXatoLlen MpupoLHON cpefe,
YMeHMe MPOrHo3MpoBaTb HebnaronpuATHble 3KOMOMMYecKue NoCcneACTBUS NPeAnpUHUMAeMbIX
[eACTBUIA N NpefoTBpaLaThb ux;

Ha/Mume pasBUTOrO 3KOMIOTUYECKOTO MbILLIMEHWNS, 3KOMOMMYECKOW Ky/bTypbl, OMbiTa
[EeATeNbHOCTU  3KOJIOTMYECKO  HarpaBfieHHOCTW, YMEHUs PYKOBOACTBOBATbCA UMW B
Mo3HaBaTe/IbHON, KOMMYHWKATMBHON W COLMaTbHON MPaKTUKe, FOTOBHOCTM K Y4acTUO B
MPaKTUYEeCKOW [eATeNIbHOCTN 3KOOrMYECKOIN HanpaBieHHOCTY;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

CopMMPOBAHHOCTb  MMPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY  YPOBHIO
pasBUTUA Hayku W OOLLECTBEHHOW MpPaKTUKW, OCHOBAaHHOrO Ha Auanore KynbTyp,
CMOCOOCTBYHOLLEr0 0CO3HAHMIO CBOEr0 MECTA B MOIMKY/IbTYPHOM MUPE;

COBEpLLEHCTBOBaHWE A3bIKOBOW M YMTATE/IbCKON KYNbTYPbl Kak CPesCcTBa B3aMOAENCTBUA
MEXAY MOLbMMU U NMO3HaHUA MUPa;

MOHMMaHMe creunpuky 61onorMM Kak Hayku, OCO3HaHUA ee poin B (POpMUPOBaHUN
paLMOHaNbHOMO HayYHOro MbILLNEHUA, CO34aHUN LIENIOCTHOMO MPeACTaBneHns 06 OKpyXaroLLem
MUpE KaKk O e[MHCTBEe MNpUPOAbl, YeroBeka W 06WecTBa, B MO3HAHWUN NPUPOAHBIX
3aKOHOMEPHOCTEl 1 peLLeHn Npo6siemM COXpaHeHUs NPUPOAHOTO PaBHOBECHS;

Y6eXAEHHOCTb B 3HAYMMOCTM 6UONOrMN NS COBPEMEHHON LMBMAM3ALMN: 0GecreveHns
HOBOr0 YPOBHS Pa3BUTUA MeAWLMHbI, CO3JaHne MepCcrieKTUBHbLIX GUOTEXHONMOIMIA, CMOCOGHBIX
peLlaTb pecypcHble NPo6neMbl pPa3sBUTUA Yeri0BEYECTBa, NOMCKA NMYTel BbIX0Aa U3 rnobasibHbIX
9KOMI0rMYeckmx Npo6siem 1 obecneyeHns rnepexoia K yCToMYMBOMY Pa3BUTUIO, paLMoHa/IbHOMY
CNO/b30BaHMIO MPUPOLHbLIX PECYPCOB M (POPMUPOBAHUIO HOBbIX CTAHLAPTOB XM3HU;

3aMHTEePecOBaHHOCTb B NOyYeHUN BUONOTMYECKUX 3HAHWUI B LLENISX NOBbILLEHWS 06LLER
Ky/bTypbl, €CTECTBEHHO-Hay4YHOW [paMOTHOCTM, KaK COCTaBHOM 4aCTW (YHKLMOHaIbHOM
rPamoTHOCTY 06YyYatoLLMXCS, (hOPMUPYEMOIA NPU U3ydeHnn Gruonoruu;

MOHWMaHMe CYLLHOCTM METOAO0B MO3HAHWSA, WUCMO/b3YeMbIX B ECTECTBEHHbIX HayKax,
CMOCOBHOCTM MCMOMb30BaTb MONYyYaeMble 3HaHUA [NA aHanM3a U 0ObACHEHUA ABNEHWUIA
OKPY>KaloLLero mupa 1 MNpouCXOAALMX B HEM W3MEHEeHWd, yMeHue [enatb 060CHOBaHHbIE
3aK/II0YEHNA HA OCHOBE Hay4HbIX (JaKTOB U WMEIOLMXCH AaHHbIX C Le/bl MONyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOBGHOCTb CaMOCTOATENIbHO UCMO/Mb30BaTb OMONMOrMYECKME 3HAHWA [/ pPeLleHns
Npo6nem B peanbHbIX XU3HEHHbIX CUTYaUMSX;

0CO3HaHWe LieHHOCTW Hay4yHOW [eATeNlbHOCTWU, FOTOBHOCTb OCYLLECTBAATb MPOEKTHYIO U
1CCnesoBaTe/ibCKyH LeATeIbHOCTb MHAMBUAYaNLHO W B TPYMIE;

FOTOBHOCTb M CMOCOBHOCTb K HEMpepbiBHOMY 00pa30oBaHMIO UM CamMo0o6pa3oBaHuUio, K
aKTMBHOMY TMOMYYEHWUIO HOBbIX 3HAHWN MO 6MOMOrMM B COOTBETCTBUM C >KMU3HEHHbLIMM
NOTPe6HOCTAMMN.



METANPEIMETHBIE PE3YJIBTATHI

MeTanpegmeTHble pe3ynbTaTbl OCBOEHMS Yy4eOHOro npegmerta «buonorns» BKAKOYAIOT:
3HauMMble Ans  (POPMMPOBAHUS  MUPOBO33PEHMS  0BYYalOWMXCA  MEXAWUCLMNINHAPHbIE
(MexnpeameTHbIE) 06LLeHaYYHbIe MOHATUS, OTPKAKOLLME LIENOCTHOCTb HAYYHOM KapTUHbLI MUpa
W crneundmnKy MeTOA0B NO3HaHMSA, UCMO/b3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEpPrus,
SIBNIEHMe, MPOLIECC, CUCTEMA, Hay4HbIA (hakT, MPUHLUMM, TMNOoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusa, uccnefoBaHve, HabntogeHve, M3MEepPeHWe, 3KCNEePUMEHT W [pPYrve); YHUBepCasbHble
yyebHble feicTBUsA (Mo3HaBaTe/bHble, KOMMYHUKATUBHbIE, PErynaTUBHBIE), 06ecrneynBatoLme
(hopmupoBaHMe (YHKLMOHAbHON FPaMOTHOCTM U COLMaTIbHOM KOMMETEHLMM 0BYyYatoLmxcs;
CNoco6HOCTb obyyaroLmxcs 1Cnonb30BaThb OCBOEHHbIE MeXANCUMNINHAPHbIE,
MWUPOBO33PEHYECKME 3HaHMA W YHMBEpCa/bHble Y4yebHble [eiACTBUA B MO3HaBATE/IbHON 1
CoUManbHON NpakTuKe.

B pesynbtate u3ydeHus OMONOrMM Ha YPOBHE CPefHero o6Lwero o6pasoBaHus Yy
obyvatoulerocs 6yayT cthopmmpoBaHbl NMO3HaBaTe/lbHble YHUBEPCA/IbHbIE Y4YebHble AenCTBMS,
KOMMYHUWKATUBHbIE YHMBEpPCa/bHble y4YebHble AeNCTBUSA, pPerynsTuBHbIE YHUBEPCA/IbHbIE
yye6Hble [eiACTBNSA, COBMECTHasA AeATeIbHOCTb.

MeTanpeaMeTHble pe3y/ibTaTbl OCBOEHWS MPOrpaMMbl CpeaHero obuiero obpasoBaHUs
AOMKHbI OTpaXKaTb:

OBnaneHne YHUBEPCAJIbHBIMH y‘lQﬁHbIMI/I MMO3HABATCJIBbHBIMH L[eﬁCTBI/IHMH!

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOATE/IbHO (hOPMYNMPOBaTL W aKTyasM3upoBaTb Npobsiemy, paccMmaTpumBaTb eé
BCECTOPOHHE;

MCMONMb30BaTb MPWU OCBOEHWU 3HAHWIA MPUEMbI NIOFMYECKOr0 MbIWAEHUS (aHanm3a,
CYHTE3a, CpaBHEHWS, Knaccugmkauum, 0600LLeHNs), pacKpblBaTb CMbIC 6GUONOMMYECKNX
MOHATUI (BbIAENATb UX XapaKTepHble NPU3HaKK, YCTaHaBMBaTb CBS3M C APYTMMU MOHATUAMM);

onpeaenaTb LeNN [eAaTeNbHOCTW, 3afaBasi MmapamMeTpbl M KPUTEPUU WX LOCTUDKEHWUS,
COOTHOCUTb pe3ynbTaTbl ASATENIbHOCTM C NOCTaBMEHHbIMU LIENSAMU;

1CMo/Mb30BaTb OMONOrMYECKNe MOHATUS ANA OOBbACHEHUS (DAKTOB W SIBNEHWIA YKUBOW
npupoa!;

CTPOMTb NIOFMYECKMe pacCcyXaeHusi (MHAYKTUBHbIE, [eAyKTVBHbIE, MO aHanorumu),
BbISIBNATb 3aKOHOMEPHOCTM M NPOTMBOPEYUMS B PacCMaTpuvBaeMbIX SBNEHUSX, DOPMYIMPOBaThb
BbIBOAbI U 3aK/OUEHNS;

NMPUMEHATb CXEMHO-MOAENbHbIE CPeACcTBa ANS NPeACTaBNeHUS CYLECTBEHHbIX CBA3EN U
OTHOLUEHWIA B M3y4YaeMbIX OMONMOrMYECKMX 0OBbEKTaxX, a TakkKe MPOTUBOPEUMIA pasHOro pofa,
BbISIBNIEHHbIX B Pa3NYHbIX MH(POPMaLMOHHBIX UCTOYHUKAX;

paspabaTbIBaTb M/aH peLleHns NPobaeMbl C YUETOM aHa/IM3a MMEKOLLMXCS MaTepuasibHbIX
1 HemaTepuanbHbIX PECYPCOB;

BHOCUTb KOPPEKTVBbI B [AEATENbHOCTb, OLEHMBATb COOTBETCTBME PE3YNbTATOB LENSM,
OLleHMBaTb PUCKM NOCNEACTBUN AeATeNbHOCTH,

KOOPAMHUPOBaTL W BbIMOMHATL paboTy B YC/OBUSX PeasibHOro, BUPTYaSIbHOrO W
KOMOWHMPOBaHHOIO B3aMOAENCTBUS;

pa3BuBaTb KPeaTMBHOE MbILLIEHWE MPU PELLEHUN XKN3HEHHBIX NPO6/IeMm.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE IeHCTBHS:



BNafieTb HaBblKamy y4e6HO-M1CCNef0BaTeIbCKON M NPOEKTHON [eATeNbHOCTH, HaBblkamu
paspeLleHns npobaemM, CrnoCOGHOCTHIO Y TOTOBHOCTbIO K CaMOCTOSATE/IbHOMY MOUCKY METOZ0B
peLleHns NpaKTUYeCcKmnX 3agad, MPYMEHEHUIO PasNYHbIX METOL0B NO3HaHUS;

MCMOMb30BaTh Pas/IMyHble BUAbI AEATENIbHOCTW MO MONYYEHUIO HOBOIO 3HaHMUSA, ero
WHTepripeTauuu, npeobpasoBaHWIo U MPUMEHEHWIO B Y4YeOHbIX CUTyaumsx, B TOM YWC/E Mpu
CO3aHNM Y4eBHbIX 1 COLMabHbIX MPOEKTOB;

(hopMUPOBaTb HaYUHbIN TUM MbILWIEHUSA, BNaJeTb HayYHOW TEPMUHONOTMEN, KNHOYEBbIMU
MOHATUAMU N METOAAMM;

CTaBWUTb M (hOPMYNMPOBaTb COOGCTBEHHbIE 3afayn B 06pa30BaTe/lbHON [eATeNbHOCTU W
YXV3HEHHbIX CUTYaLMAX;

BbISBNATb MPUYMHHO-CNEACTBEHHbIE CBA3W WM aKTyasM3upoBaTb 3afady, BblABUraTb
rMnoTesy eeé peLleHWs, HaxXOAWTb aprymMeHTbl [N [0Ka3aTeNbCTBa CBOWIX YTBEPXKAEHUN,
3a/laBaTb MapameTpbl Y KPUTEPUMN PELLEHNS;

aHasM3MpoBaTb MOMIyYeHHble B XOAe peLleHus 3afaun  pesy/bTaTbl, KPUTUYECKU
OLeHMBATb X AOCTOBEPHOCTb, MPOrHO3MPOBATb U3MEHEHWE B HOBbIX YC/IOBUSX;

[aBaTb OLEHKY HOBbIM CUTYyaLuaM, OLEHVBATb NPUOBPETEHHBIV OMbIT;

OCYLLECTBNATb LieNleHanpaBs/ieHHbI MOUCK MepeHoca CPeAcTB M CrNocoboB AencTBus B
MPOMeCccCUoHa/IbHYIO Cpeay;

YMETb  MEPeHOCUTb  3HaHUA B MO3HaBaTe/lbHYH) U MPaKTUYecKyld  06/1acTu
XW3HeLeATeIbHOCTHY;

YMETb MHTErpUpoBaTh 3HAHUA U3 Pa3HbIX NPeLMETHbIX 06nacTei;

BblBUraTb HOBble WAew, NpefnaraTtb OpPUrMHabHbIE MOAXOAbl W PeLleHWsl, CTaBUTb
npo6nembl 1 3aa4n, LOMyCKatoLLVe allbTePHATBHbIE PELLEHNS.

3) padora ¢ nnpopMmanmeii:

OPVEHTMPOBATLCA B PasNYHbIX UCTOYHWMKAX MH(opmauuu (Tekcte yyebHOro rnocobus,
Hay4HO-MONYNAPHON NUTepaType, 6UONOIrMYECKMUX COBAPSAX U CNPABOYHMKAX, KOMMbIOTEPHbIX
6azax [aHHbIX, B VIHTepHeTe), aHanM3nposaTb WHMOPMALMIO PasINyHbIX BUAOB U (HOpM
NpeacTaBneHuns, KPUTUYECKW OLeHMBATL €€ OCTOBEPHOCTb U HEMPOTMBOPEUMBOCTb;

(hopMynMpoBaTb 3anpocbl U MPUMEHATbL Pas3MyHble MeToAbl MpW MoucKe M oT6ope
G1ONOrNYECKOo MH(OPMAaLLMK, HEOOXOAMMOW AN1S BbIMOMHEHUS YYeOHbIX 3afay;

nprobpeTaTb OMbIT WCMO/b30BaHUA WMH(POPMALMOHHO-KOMMYHUKATUBHbLIX TEXHOMOTUIA,
COBEpLLEHCTBOBATb Ky/bTYPY aKTUBHOIO MUCMNO/b30BaHNSA Pa3/IMYHbIX MOUCKOBbIX CUCTEM,;

CaMOCTOATENIbHO  BbIGMPaTL ONTUMabHYK (DOPMY MNPeLCTaBleHns  61oNornyecKon
VHopMaLmn (CXembl, rpaukum, uarpammbl, TabanLbl, PUCYHKN 1 APYroe);

MCNONb30BaTb Hay4HbIA A3blK B KayecTBe CpeAcTBa Mpu paboTe C GMONOrMYecKoid
MH(opMaument: NPUMEHATb XMMUYECKMe, (U3NYeCKMe U MaTeMaTUYecKue 3Haku U CUMBObI,
(hopmynbl, abbpesBmaTypy, HOMEHKNATypy, WCMoib30BaTb U Mpeobpas3osbiBaTh 3HAKOBO-
CYMBO/IMYECKME CPeACcTBa HarNSAHOCTY;

BNafleTb HaBblKaMW pacrno3HaBaHUA W 3aWuTbl  MH(OPMaUuUK, WUHEHOPMALMOHHOWA
6e30MNacHOCTM IMYHOCTW.

OBnaneHne YHuuBEepCaJdbHbBIMH KOMMYHHKATHBHBIMHA }IeﬁCTBI/IﬂMI/I:

1) o6menne:

OCYLLIECTB/IATb KOMMYHMKALMWN BO BCEX Chepax XM3HW, aKTMBHO y4acTBOBaTb B Auasiore
WU OUCKYCCUM MO CYLLecTBY 00CYXXAaemoil TeMbl (YMeHWe 3afaBaTb BOMPOCHI, BbICKa3blBaTb
CYXX[EHNA OTHOCWUTENbHO BbINOJ/IHEHWS MpeAiaraeMoi 3ajayu, Y4uuTblBaTb WHTEPECHI U
COrf1IacoBaHHOCTb MO3WLMI APYIrUX YHaCTHUKOB Ananora uam gucKyccum);



pacrno3HaBaTb HeBepbasibHble CpeAcTBa OOLLEHWUSA, MOHWMATb 3HAYeHWe COLMaTIbHbIX
3HaKOB, NPEANOCbINOK BO3HNUKHOBEHUSI KOH(IMKTHBIX CUTYaL Wi, YMETb CMAryaTb KOHPANKTbI U
BECTW NeperoBopbl;

BNafeTb PasIMyHbLIMK CnocobaMmn O6LLEHNA WM B3aUMOLEWCTBUS, MOHMMATb HaMepeHUus
APpYrux nogen, NposiBAATL YBOXKUTENbHOE OTHOLIEHUE K COGeCeHUKY N B KOPPEKTHOW (hopme
(hOpMYNMPOBaTb CBOW BO3PaXKEHUS;

pa3BepHYTO M JIOTUYHO M3M1araTb CBOKD TOYKY 3PEHUS C MCMO/b30BaHUEM N3blIKOBbIX
CpeacTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHMMATb U MCMOMb30BaTb MPEMMYLLECTBA KOMaHAHOW Y MHAMBUAYaIbHOW paboTbl Npu
peLleHny 6ruonornyeckort NpobaemMbl, 060CHOBbLIBaTb HEOOXOAMMOCTb NPUMEHEHUS TPYMMNOBbIX
(hopM B3aUMOAENCTBMS NPU PELLEHNN Y4eOHOI 3aauu;

BbIOMpaTb TEMATUKY M METO/bl COBMECTHbIX AEWCTBUIA C YYETOM OOLMX WMHTEPECOB WU
BO3MOXHOCTEN KaX[0ro YfeHa KOJNeKTUBa,;

NPUHMMaTL LEeNM COBMECTHOW [AesATeNbHOCTM, OpraHu3oBbIBaTb WM KOOPAMHWUPOBATH
[e/CTBNA MO eé [OCTMXKEHWMIO: COCTaB/ATb MMaH AeWCTBUM, pacnpefeniiTb PoaM C Y4eToM
MHEHWI y4aCTHWNKOB, 06CYX4aTb pe3ynbTaTbl COBMECTHOM paboThl;

OLeHMBATb Ka4eCTBO CBOEro BK/Maja M KaXKAO0ro yyacTHMKA KOMaH/bl B 06LLMIA pe3ynibTaT
no pa3paboTaHHbIM KPUTEPUSIM;

npeg/aratb HOBble MPOEKThI, OLEHMBATb WUAeW C MO3NLUMU HOBU3HbI, OPUTMHATILHOCTH,
NPaKTUYeCKO 3HAYMMOCTU;

OCYLLECTBNATb MNO3UTUBHOE CTPaTermyeckoe MOBEAEHNE B Pas/INYHbIX CUTYyauusXx,
NPOSBAATL TBOPYECTBO 1 BOOOPaXKEHME, ObITb MHALNATUBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

MCNONb30BaTb OMONOrMYECKMe 3HaHWA [N9 BbISIBNEHUA MNPO6MEM W UX pelleHust B
YKM3HEHHBIX N YYEBHbIX CUTYaLMAX;

BblOMpaTh Ha OCHOBE GUOMIOMMYECKNX 3HAHWIA LieNIEBbIE U CMbIC/IOBbIE YCTAHOBKW B CBOMX
[e/CTBMAX M MOCTYNKax MO OTHOLUEHUIO K >KUBOW MpUpoAe, CBOEMY 3[40POBbI0 U 3[40POBbLIO
OKPY>KatoLLWUX;

CaMOCTOATE/IbHO OCYLLECTBNATb MO3HABATE/IbHYIO AEATENIbHOCTb, BbISBIATL NPOG/EMbI,
CTaBUTb W (POPMYNMpPOBaTb COOGCTBEHHbIE 3afaynM B 00Opa3oBaTeNlbHOW AeATeNlbHOCTU W
YKM3HEHHbIX CUTYaLMAX;

CaMOCTOATE/IbHO COCTaBAATh MNJaH peLleHns NpobaeMbl C YH4ETOM MMEIOLLIMXCSA PecypCoB,
COOCTBEHHbIX BO3MOXXHOCTEN M NPeAnOYTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYyaLMAM;

pacLuMpATb paMKK y4ebHOro npeAmMeTa Ha OCHOBE JIMYHbIX MPeAMNOYTEHWA;

[ienaTtb 0CO3HaHHbIN BbIGOP, apryMeHTUPOBaTh ero, 6patb OTBETCTBEHHOCTb 3a PELLEHWE;

OLeHMBATb MPUOBPETEHHDIN OMbIT;

Cnoco6cTBOBaTL POPMMPOBAHMIO M NMPOSBEHUIO LUMPOKOW 3pYAULMMN B pasHbIX 06/1aCcTsX
3HaHWI, NOCTOAHHO MOBbILATL CBOV 06pa30BaTe/IbHbIN U KY/IbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

fiaBaTb OLIEHKY HOBbIM CUTYyaLMsM, BHOCUTb KOPPEKTMBbI B AeATEeNIbHOCTb, OLIEHUBATb
COOTBETCTBME Pe3yNbTaToB LeNsam;



BNafeTb HaBblKaMy MO3HaBaTEMbHOW PetieKCMM Kak 0CO3HaHMA COBEPLUAEMbIX AENCTBHI
W MbIC/INTENbHBIX MPOLLECCOB, MX Pe3yNbTaToOB M OCHOBAHWIA, UCMO/b30BATb MPUEMbI pediieKcum
AN OLEHKW CUTYaLuK, BbIGOPa BEPHOTO PeLLEHNS;
YMETb OLieHMBATb PUCKM 1 CBOEBPEMEHHO NPUHUMATb PELLEHMS MO UX CHUXKEHWIO;
MPVMHMMAaTb MOTUBbI 1 apryMeHTbI APYTUX NPU aHa/n3e pe3ynbTaToB AeATeNbHOCTY;
3) npuHATHE ceds1 U IPYTrux:
NPUHMMaTb ce6sl, NOHMMast CBOM HeAOCTAaTKN N AOCTOMHCTBA;
MPVMHMMAaTb MOTUBbI 1 apryMeHTbI APYTMX NPU aHa/n3e pe3ynbTaToB AeATeNbHOCTY;
MpW3HaBaTb CBOE NPaBO 1 NPaBo APYT1X Ha OLLINOKY;
pa3BMBaTb CMOCOGHOCTb MOHMMATb MUP C MO3WLMKN APYTOro YesoBeka.
NPEIMETHBIE PE3YJIbTATHBI

MpeameTHble pe3ynbTaTbl OCBOEHWA COAepXXaHus ydebHoro npeameta «buonorusa» Ha
yrny6n1eHHOM YpPOBHe OPUEHTMPOBaHbI Ha obecrieveHre NPogUILHOro 06y4veHNs 0byvaroLmxca
6vonornn. OHM BK/KOYAKOT: Creuuduyeckre ansa OMONOTMU HayyHble 3HaHUSA, YMEHWUA U
Crnocobbl [e/CTBMIA MO OCBOEHUIO, WHTeprnpeTauMnm UK NpeobpasoBaHUI0 3HAHWIA, BUAbI
[eATeIbHOCTU MO MOJYYEHUKO HOBbIX 3HAHWA M UX MPUMEHEHMIO B Pas3/IMYHbIX Y4ebHbIX, a
TaKXe B peasibHbIX XXU3HEeHHbIX cUTyaumsax. MNpeaMeTHble pesynbTathbl NpeacTasieHbl No rogam
N3yYeHus.

MpeameTHble pesynbTaTbl OCBOEHUA Y4yebHOro npegmeta «buonorus» B 10 knacce
LO/MKHbI OTPaXKaTh:

ChOpPMMPOBAHHOCTb 3HAHWI O MECTe U Pon GUONIOrNK B CUCTEME ECTECTBEHHBIX HayK, B
(hopMMpOBaHMM €CTECTBEHHO-HAy4YHOM KapTWHbI MUpPa, B MO3HaHWMW 3aKOHOB MNPMPOAbl W
peLleHny Npo6aeM paLmoHaNbLHOMO NPUPOLONO/Ib30BaHNSA, O BKIaLe POCCUCKMX U 3apYOEXHbIX
YUYEHbIX B pa3BuTue 61onoruu;

B/lafleHne CUCTeMOM OMONOrMYeCKMX 3HaHWI, KOTOpas BK/HOYAET: OCHOBOMOaratoLiue
Oronornyeckme TepMUHbI U MOHATMA (KU3Hb, KNIETKa, OpraHu3Mm, meTtabonnsm, romeocTas,
camoperynsauus, caMoBOCMNpPOn3BeLeHNe, HacleACTBEHHOCTb, M3MEHUYNBOCTbL, POCT U pasBUTUE),
ovonornyeckne Tteopumn (KnetouHas Teopusi T. LlUeaHHa, M. LUneigeHa, P. Bupxosa,
XPOMOCOMHas Teopusi HacneAcTBeHHoOCTU T. MopraHa), yueHusi (H. . BaBunosa — 0 LeHTpax
MHOroo6pasvs 1 NPOUCXOXKAEHUS KYNbTYPHbIX PacTeHWiA), 3aKoHbl (e4nHO06pa3ns NOTOMKOB
MepBOro MoKONeHWs, pacLLern/ieHns, YUCTOTbI ramMeT, He3aBMCUMOro HacnefoBaHus . MeHgens,
rOMOJIOrMYECKUX PSA0B B HacNeACTBEHHOW u3MeHumBocTM H. . BaBwnosa), NpUHUMNGI
(KoMnnemeHTapHOCTK);

B/lafleHNe OCHOBHbIMU METOAaMM HayyHOro rno3HaHus, UCMO/b3yeMbIX B BMONOrMYecKnX
nccnefoBaHMAX XXUBbIX 00BEKTOB (OnucaHue, n3mepeHne, HabaeHe, IKCNEPUMEHT);

YMeHWe BblAensTb CYLEeCTBeHHble NPU3HaKW: BMPYCOB, KIETOK MPOKapuUoT U 3yKapuor,
OJHOKNETOUHBbIX M MHOTOK/IETOUYHbIX OPraHn3MoB, B TOM uucne 6akTepuid, rprbos, pacTeHui,
YXMBOTHBIX M YeNnoBeKa, CTPOEHWS OpraHoB M CUCTEM OPraHOB PacTEHWUIA, XXMBOTHbIX, Ye/I0BEKa,
MPOLLECCOB  XKM3HELEATENIbHOCTM, MNPOTEKAlOWMX B OpraHu3Max pacTeHWid, >KUBOTHbIX U
yesioBeKa, 61MoONOrMYECKNX NPOLLECCOB: 0OMeHa BeLLecTB (MeTabonmM3m), NpeBpaLLeHns aHepru,
OpOXXeHUs, aBTOTPOMPHOIO M reTepoTPOHOro TUNOB MUTaHUA, (POTOCMHTE3A M XEMOCUHTE3],
MWTO3a, Mei03a, raMeToreHesa, aMoproreHesa, MOCTIMOPUOHANILHOIO PasBUTUSA, Pa3MHOXEHNS,
WHAMBULYANbHOTO Pa3BUTUA OpraHu3Ma (OHTOreHesa), B3aMMOLEWCTBUSA TFEHOB, reTeposuca,
MNCKYCCTBEHHOro 0T60pa;



YMeHMe YCTaHaB/MMBAaTb B3aUMOCBA3N MeXAy OpraHoumpaMu KNeTku U UX (YHKLMAMU,
CTPOEHMEM K/ETOK pPasHbIX TKaHEN 1 UX PYHKUMSMI, MEXAY OpraHaMun 1 cMcTeMaMmn OpraHoB Y
PacTEHWI, >XMBOTHbIX M 4YenoBeka M WX (YHKUMAMU, MeXAY CUCTEMaMM OPraHoB M WX
(DYHKUMAMK, Mexay aTanamu obMeHa BeLlecTB, 3Tanamyl KNeTOYHOro LMKAA U YKU3HEHHbIX
UMKNOB OpraHvM3MoB, 3Tanamy 3MOPUOHASIbHOrO pPasBUTUS, TEHOTUMOM U (DEHOTUMOM,
(PEHOTMMNOM U (paKTopamMu cpefbl 06UTaHUS;

YMEHWE BbISABMSATL OT/IMUMTENbHbIE MPU3HAKM XMBbIX CUCTEM, B TOM YUC/e PacTEHWN,
YXVMBOTHbIX U Ye/l0BeKa;

YMeHWe 1CNo/b30BaTb COOTBETCTBYIOLLME apryMeHTbI, 61MO0M0rMYECKY0 TEPMUHONOTMIO U
CUMBOJIMKY ANA AOKa3aTeNbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATUYECKMX TPyNM;

yMeHMe pelsaTb 61onorMyeckne 3agadv, BbISIBNATb MPUUUMHHO-CNEACTBEHHbIE CBA3U
MeXZay uccnefyembiMy  6UOMOTMYECKUMU NpoLeccaMn U ABNEHUAMW, [enaTb BblBOAbl U
MPOrHO3bl HA OCHOBAHWM MOJTyYEeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOSHATL 1ab0paTopHble U NpakTUYeckue paboTbl, CO6M04aTh Mpasuia npu
paboTe ¢ y4ebHbIM 1 NabopaTopHLIM 060PYL0BaAHNEM;

YMeHWe BbIABUraTb [UNOTe3bl, MPOBEPATb WX 3KCMEPUMEHTIbHBIMK  CPefcTBamu,
(hopmynupys Lenb UccnefoBaHns, aHaIM3NPOoBaTh NONYYeHHbIe Pe3y/ibTaTbl U [eN1aTb BbIBOAbI;

YMeHWe y4acTBOBaTb B Y4eOHO-MCCNefoBaTeNbCKOM paboTe Mo 6MON0rMKU, 3KOMOrNU W
MeauLMHe, NPOBOAMMONM Ha 6ase LUKOMbHbIX Hay4HbIX OOLLECTB, M MY6/MYHO NPeLCcTaBNATb
MoJlyYeHHble Pe3ynbTaTbl HA YYEHNYECKNX KOH(EepeHLMAX;

YMEHMe OLEeHMBATb 3TWMYECKMe acrneKTbl COBPEMEHHbIX WCCMefoBaHMn B 06nacTu
ovonormm n meauuMHbl (KNOHWPOBaHME, WCKYCCTBEHHOE OM/I0A0TBOPEHME, HamnpaB/ieHHOe
M3MEHeHVe reHoMa 1 Co3faHne TPaHCreHHbIX OPraH13MoB);

YMeHMe OCYLLECTB/SATb 0CO3HaHHbIN BbI6GOP ByayLei NpotecCnoHanbHOM AeATeNIbHOCTY B
obnactu 6ronornu, MeguUMHbl, BUOTEXHONOIMK, BETEPUHAPUM, CENIbCKOTO X039MCTBa, NULLEBOWA
MPOMbILLUNEHHOCTW, YrAyonaTb MO3HABATE/bHbIA WHTEPEC, HarnpaBfeHHbIA Ha OCO3HaHHbIN
BbIOOp COOTBETCTBYHOLLEA Mpoeccn W MPOLO/MKEHNE BMONOrMYeckoro o6pasoBaHus B
opraHu3aumsax cpefHero NpoMeccroHaIbHOMo 1 BbICLLEr0 06pa3oBaHus.

MpeameTHble pe3ynbTaTbl OCBOEHUA Yy4vebHOro npeamera «buonorus» B 11 knacce
AO/MKHbI OTpaXKaTb:

ChOpMMPOBAHHOCTb 3HaHWIA O MECTE U PO BMONOrMK B CUCTEME ECTECTBEHHBIX HaykK, B
(hopmMMpPOBaHNM COBPEMEHHON €eCTeCTBEHHO-HAy4YHOW KapTWHbI MWUpa, B MO3HaHUW 3aKOHOB
NPUPOAbLI N PeLeHMn 3KOMOrMYeckuxX npobnem YenoBeyecTBa, a TakXKe B PeLleHMU BOMPOCOB
paumMoHanbHOro0 MPUPOAONO/bL30BaHNA, M B (HOPMMPOBAHMM LEHHOCTHOrO OTHOLWUEHMSI K
npupoge, O6LLECTBY, YeNOBEKY, O BK/Iade POCCUMACKMX WU 3apybeXHbIX Y4Y&HbIX-6M0M0roB B
passuTre buonoruu;

YMeHWe BfafleTb CUCTEMO OMONOrMYECKMX 3HaHUI, KOTopas BK/IOYaeT OrnpegeneHus u
MOHVMaHWEe CYLLHOCTM OCHOBOMOMAralLWmx 6MONOrMYECKUX TEPMUHOB W MOHATWIA (BUA,
aKocucTema, 6uocgepa), OGuonoruyeckme Teopun (3BONKOUMOHHaA Teopus Y. [apBuHa,
CUHTETMYeCKass Teopust 3Bonoumm), ydeHuns (A. H. CeBepuoBa — 0 NyTAX WM HanpabieHUAX
apontouun, B.. BepHaackoro — o 6uocgepe), 3akoHbl (FeHETMYECKOro paBHoBecus K. Xapam
n B. BaliH6epra, 3apogpileBoro cxoactsa K. M. bapa), npasuna (MuHuMyma HO. Jlnbuxa,
9KO/I0rMYeCKOM Nupamuabl aHeprum), runotessbl (runotesa «mmpa PHK» Y. T'nnbepTa);

YMEeHWe B/afeTb OCHOBHbIMW METOAaMU HayyHOro Mo3HaHWs, WCMO/b3yeMbIMU B
OMONOrNYeCKUX WCCMef0BaHMAX >KUBLIX OOBLEKTOB W 3KocucTeM (OnucaHwe, WU3MepeHue,



HabnoeHne, 3KCMEPUMEHT), Cnocobamm BbISIBNEHUS U OLEHKN aHTPOMOreHHbIX U3MEHEHWIA B
npupose;

YMEeHWNe BbIAENATb CYWECTBEHHbIE MPU3HAaKW: BUOB, OMOreoLEHO30B, 3KOCUCTEM U
ouocgepbl, CTabUNN3NPYIOLLEro, [ABVMXKYLLEr0O W pa3pblBatOLLEro ecTeCTBEHHOro 0T60pa,
aJI710MaTpMYecKoro 1 CMMMNaTPUYeCKOro BUA006pa30oBaHus, BAAHUSA ABVKYLLMX CUM 3BOSTHOLUN
Ha reHooHA Nonynauun, NPUCNOCo6/IEHHOCTM OPraHN3MOoB K cpefe 00MTaHus, YepeaoBaHus
Hanpas/feHNIA 3BOMOLMN, KPYTrOBOPOTA BELLECTB 1 NOTOKA 3HEPTM B 3KOCUCTEMAX;

YMEeHWe YCTaHaBNMBaTb B3aMMOCBA3N MeXAy MpoueccamMmy 3BOMOLUMK, ABMXKYLLMMM
cunamMy aHTpororeHesa, KOMMOHEHTaMW Pa3/IMYHbIX 3KOCUCTEM U MPUCNOCO6NEHUAMU K HUM
OpraHun3moB;

YMEHWE BbISIBMIATb OT/IMUMTENbHbIE MPU3HAKM XKMBbIX CUCTEM, MPUCNOCO6/IEHHOCTL BUAOB
K cpefge obutaHus, abMOTUYECKMX U OMOTMYECKUX KOMMOHEHTOB 3KOCUCTEM, B3aUMOCBA3el
OpraH13moB B CO0OLLIECTBaX, aHTPOMOreHHbIX N3MEHEHWI B 3KOCUCTEMAX CBOE MECTHOCTU;

YMEHWEe 1CNOb30BaTb COOTBETCTBYHOLLME apryMeHTbI, 6LM0N0rMYECKY0 TEPMUHOMOIMNIO U
CUMBOSIMKY AN [0Kas3aTeNlbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATUYECKMX Tpymnn,
B3aVIMOCBSA3M OpPraHn3MoB W Cpeabl 06UTaHWSA, eAMHCTBA Ye/lOBEYECKMX pac, HeO6X04MMOCTM
COXpaHeHnsi MHOroobpasvs BMAOB W 3KOCUCTEM KakK YC/OBWS COCYLLECTBOBaHWUA MPUPOAbI U
4e/I0BEYECTBa;

YMeHMe pelsaTb 6KoNorMyeckne 3agadv, BbISIBNATb MPUYUHHO-CNEACTBEHHbIE CBA3
MeXZay uccnefyembiMy  6UOMOTMYECKUMM  NpoLeccaMn U SIBNEHUAMMW, [enaTb BbIBOAbl U
MPOrHO3bl HA OCHOBAHWM MOJTyYEeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOSIHATL 1ab0paTopHble U NpakTUYeckue paboTbl, CO6M04aTh Npasuia npu
paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMEeHWe BbIABUraTb [UNOTe3bl, MPOBEPATb WX 3JKCMEPUMEHTIbHLIMK  CPeACTBaMK,
(hopmynupys Lenb UccnefoBaHus, aHaIM3NMPOBaTh NONYYeHHble Pe3y/ibTaTbl U eN1aTb BbIBOAbI;

YMEHWEe y4acTBOBaTb B Y4eOHO-MUCCNef0BaTeNbCKOM paboTe MO 6MON0rMK, 3KOMOrnn W
MeauLMHe, NPOBOAMMONM Ha 6ase LUKOMbHbIX Hay4HbIX OOLLECTB, M NY6AMYHO MpPeAcTaBiATb
MoJTlyYeHHble pe3ynbTaTbl HA YYEHNYECKUX KOH(epeHLUAX;

YMEHMe OLeHMBaTb TUNOTe3bl U TEOPUM O MPOUCXOXAEHUM HKU3HW, YenoBeka W
4eIoBEYECKMX pac, O NpUYMHaxX, NOCNEACTBUAX WM Cnocobax npefoTBpalleHnst rnobasbHbIX
N3MeHeHWn B brocepe;

YMeHWe OCYLLeCTB/ATb OCO3HAHHbIV BbI6OP 6yayLLelt NPo(ecCUoHa/IbHOW AeATeNbHOCTY B
obnactm  6uonorun,  3KOMOrUW,  MPUPOLOMNO/b30BaHUSA,  MeAMLMHbLI,  GMOTEXHONOrUK,
NCMXONOrNN, BETEPUHapUM, CEeNbCKOr0 XO3AWCTBA, MULLEBOM MPOMbILLJIEHHOCTU, YrnyonaTb
NO3HaBaTe/NlbHbIA WMHTEPEC, HampaBfEHHbIAi Ha OCO3HaHHbLIA BbIGOP COOTBETCTBYHOLLEN
npogeccMn 1 NPOLO/MKEHNE OGUMOOTMYECKOro 06pa3oBaHMs B OpraHM3aumsx CcpegHero
NPOECCMOHA/ILHOTO Y BbICLLIEr0 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsI pecypenI
1 bronoruns Kak Hayka 1
2 ’KV1Bble CUCTEMbI U UX U3yYeHne 2
3 Buonorusa kneTku 0.5
4 XUMUYeckKas opraHunsauma KneTku 10
3) CTpoeHue N PYHKLUMN KNETKN 8
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KneTke
7 HaC}'Ie,CI,CTBeHIiIaFI MHhopmaLus 1 9 05
peann3auus ee B KeTke
8 YKU3HEHHbIA LK KNETKN 6 1
9 CTpoeHue 1 PyHKLMM OpraHM3MoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BnTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTU OPraH13MoB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTH 6
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BuoTexHonorns n CUHTeTUYeCKas buoorus 4
17 Pe3epBHOe Bpems 1




OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME

102

13




11 KJIACC

KoJsn4yecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeAcTaBeHnin B 6uonorum
MWKPO3BO/IOLUA U eé pe3y/bTarTbl 14 2
MaKpo3Bontoums 1 ee pesynbTarhbl 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>XKatoLLein cpefon
OpraHu3mbl 1 cpega 0buTaHusA 15
3konorvsa BMA0B 1 NONynsuuii 0.5
3KoNorns coobLLEeCTB. IKONOrMYECKme
9 . 12 05
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»aroLaa cpeja
12 Pe3epBHOe Bpems
OBLEE KOJIMYECTBO YACOB N0 NMrPOrPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'H Tema ypoka Beero KonrTpoabubie IIpakTuueckue fa[:;:ennﬂ :)lgg;z((;?a:fenbnme
padoThI padoTsbI pecypesI
1 Bronorus Kak KoMniaekcHas Hayka 1 Kak 1
4aCTb COBPEMEHHOr0 06LLecTBa
2 YKvBble CUCTEMbBI M NX CBOCTBA 1
YpoBHEBas OpraHn3auUms XX1BbIX CUCTEM
4 cTOpns OTKPBITUS Y U3YYEHUSA KNETKN. 1
KnetoyHasa Teopus
MeTo/bl MONEKYNAPHON 1 KNETOUYHOM
6ronoruu. MpakTnyeckas paboTta
5 «3yyeHrie MeTOA0B KIETOUYHOW 61010rnm 1 0.5
(Xxpomatorpadus, anekTpogopes, '
AnddepeHUmansHoe LEHTPUDYTMPoBaHNe,
MLP)»
6 XUMUYECKMNIA COCTaB KNETKM 1
7 MwuHepa/ibHble BELLEeCTBa KIETKN, UX 1
Bronornyeckas posb
OpraHunyeckue BeLecTsa KIeTKn — Gesku.
g NabopaTopHas paboTta «O6Hapy>XeHne 1 05
6€/IKOB C NOMOLLbHO KayeCTBEHHbIX '
peakLmin»
9 CBsoiicTBa, Knaccugukaumsa n gyHKUMm 1

6enKoB




OpraHuyeckue BeLLeCcTBa KNeTKn —

10
yrneBoApl
11 OpraHunyeckue BeLLeCcTBa KNeTKn —
nnMnnapl
HyknenHoBsble Kncnotbl. AHK n PHK.
12 NabopaTopHas paboTa «MccnefoBaHme 05
HYK/1EMHOBbIX KUCNOT, BbIAENEHHbIX U3
K/IETOK Pa3/INyHbIX OpraHu3MOoB»
CtpoeHue n pyHKuun AT®. [pyrue
13
HyKneosmaTpugocgatsl (HTD)
14 CekseHunpoBaHue AHK. MeTobl
reHOMMWKM, TPAHCKPUNTOMUKK, NPOTEOMUKM
15 MeToAbl CTPYKTYPHOW 61onormum
16 Tunbl KNeTok. MNpoKaprnoTnyeckas KneTka
CTpoeHMe 3yKapnmoTUYECKON KNETKMN.
17 MpakTnyeckas paboTa «/13yyeHne CBOINCTB 0.5
K/IETOYHOW MeMBpaHbI»
18 [MoBEpPXHOCTHbIA annapaT KIeTku
OfHOMeMbpaHHble OpraHonAbl KIETKM.
19 MpakTnyeckas pabota «M3yyeHne 0.5
[BWKEHUSA LUTONNa3Mbl B PaCTUTENbHBIX
KNIeTKax»
[MoNyaBTOHOMHbIE OPraHoVAb! KNETKU:
20 MUTOXOHAPWM, Nnactuabl. JlabopaTopHas 05
pabota «l/ccnefoBaHue niasMonnsa u
[ennia3Monn3a B pacTUTENIbHbIX KNeTKax»
21 Hemem6paHHble OpraHonibl KNeTKu
22 CTpoeHune n pyHKUMK fapa




23

CpaBHUTE/IbHAA XapaKTePUCTMNKA KNeTOK
aykapuoT. JlabopaTopHas paboTa
«/13yyeHne CTPOEHNS KNETOK pas/InyHbIX
OpraH1M3moB»

0.5

24

25

26

AcCCUMUAIALMA N UCCUMUNALNA — ABe
CTOPOHbI MeTabom3ma. Tunbl 06MeHa
BeLlecTB. JTabopaTopHasi paboTa
«/13yyeHne KaTaIMTUYECKON aKTUBHOCTM
(hepMeHTOB (Ha NpuMmepe amunasbl Un
KaTanasbl)»

depMeHTaTVBHbIN XapakTep peakuuii
KNeToyHoro metabonmsma. JlabopatopHas
paboTa «/3yyeHne hepmMeHTaTUBHOIO
pacLLensieHns nepokcmaa Bo4opoaa B
PacTUTENbHBIX U XXMBOTHbIX KNETKaxX»

Benkun-aktmBaTopbl 1 6eNKN-UHTMOUTOPBI

0.5

27
28

ABTOTPOMHbIV TN 06MeHa BELLLECTB
doTOCKHTES

29

30

31

XemocuHTes. JTabopatopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTE3A U
XeMOCUHTEe3a»

AHaspo6HbIe OpraHn3Mbl. Bubl 6poXeHus.

NabopatopHas pabota «CpaBHeHMe
MPOLLECCOB BPOXKEHNA U AbIXaHUA»

A3p06HbIe OpraHM3Mbl. JTanbl
3HEpreTMYecKoro obmeHa

0.5

32

SHeprus MeMOpaHHOro rpagmeHTa
MPOTOHOB. CnHTEe3 AT®: paboTta




MPOTOHHON AT®-CUHTAa3bI

33 Peakunmn maTpUyHOro CUHTE3a
34 TpaHcKpUnuus — MaTpuyHblin cuHTes PHK 1
35 TpaHcnaums u ee atansl
36 KoanpoBaHve aMUHOKNCNOT. Posib 1
pnbocom B 6BUOCHHTE3E Genka
37 OpraHu3aums reHoma y npokapuor 1 1
ayKapvot
38 MoneKkynspHble MexaHW3Mbl 3KCMPeccum 1
reHoB y ayKapuoT
Brpycbl — BHEK/IETOUHbIE POPMbI XKXM3HU U
39 obnuraTHble napasnTsbl. MNpakTnyeckas 1 0.5
paboTta «Co3gaHne MoAenn Bupyca»
40 BupycHble 3a6oneBat|vm YesioBeKa, 1
YXMBOTHBbIX, PacTeHNA
41 HaHoTexHonorum B 6uonorum n MeauumHe
42 YKU3HEHHbIA LK KNETKN
43 MatpuuHblin cuHTe3 AHK 1
Xpomocomsl. JTabopaTopHas paboTa
44 «/13yyeHne XpomMOCOM Ha roToBbIX 1 0.5
MUKponpenaparax»
45 [eneHne KNeTkn — MNTO3 1
Tunbl KNETOK. KapnoKMHe3 1 UUTOKMHES.
46 NabopaTopHas paboTta «HabntogeHne 1 05
MMTO3a B K/IETKaxX KOHUMKA KOpeLUKa iyKa
(Ha roToBbIX MUKpoOMpenaparax)»
47 Perynaumsa >XM3HeHHOro LnKia KneTok 1




48

OpraHu3M Kak efiMHoe Lenoe

TKaHun pacTeHuiA. JlabopaTopHas paboTa

49 o < 0.5
«13yyeHune TKaHen pacTeHNn»
TKaHW XXMBOTHbIX U YeN0BEKA.

50 NabopatopHas paboTa «/13yyeHune TKaHel 0.5
XXNBOTHbIX»
OpraHbl. CrcTembl opraHoB. JlabopaTtopHas

51 paboTa «/13y4yeHne opraHoB LIBETKOBOIO 0.5
pacTeHus»

52 Onopa Tena opraHM3moB

53 [B/>KeHne opraHn3sMoB

o4 [MuTaHne opraHM3moB

55 [MTaHMe NO3BOHOYHbIX XXUBOTHbIX.
MvLieBapnTeNnbHaA CUCTEMA Ye/loBeKa

56 [bixaHve opraHn3moB

57 [bixaHve No3BOHOUHbIX XXMBOTHbIX U
yesnoBeKa

58 TpaHCnopT BELLECTB Y OpraH1n3MoB

59 KpoBeHOCHas cucTema no3BOHOYHbIX
YXVBOTHbIX U YenioBeka

60 BblgeneHune y opraH1usmMoB

61 3awuta y opraHm3Mos

62 MIMMyHHasa cuctema venoBeka

63 PasgpakMMocCTb 1 perynauusa y
opraH13mMoB

64 "'yMopasibHas perynauus n 3HA0KPUHHasA

CUCTEMa XXUBOTHbIX N Ye/l0BEKa




65

®opMbl Pa3MHOXEHWSI OpraHM3moB

66
67

MonoBoe pasMHOXEHME
Melio3

68

"ameToreHes. O6pa3oBaHme 1 pa3BUTHE
MoJsIoBbIX KNETOK. JlabopaTopHas paboTa
«M13yyeHne CTPOEHNS NOMOBbIX KNETOK Ha
rOTOBbIX MUKpONpenapaTax»

0.5

69

70

NHAMBMaYyanbHOe pa3BUTHE OPraHN3MOB —
OHTOreHe3

3aKnajKa opraHoB ¥ TKaHei 13
3apOfbILLIEBLIX NIMCTKOB

71

POCT 1 pa3BUTME XUBOTHbIX.
NabopatopHasa paboTa «BbisBneHue
MPU3HaKOB CXOACTBA 3apoAblLLeli
MO3BOHOYHbIX XXUBOTHbIX»

0.5

72

73

74

Pa3MHOXKeHWE 1 pa3BUTIE PaCTEHNIA.
NabopaTopHasa pabota «CTpoeHme opraHoB
Pa3MHOXEHUSA BbICLUMX PacTeHUI»
cTopms cTaHOB/IEHNSA 1 Pa3BUTUS
FeHETUKMN KaK HayKu

OCHOBHbIE MOHATUSA Y CUMBO/Ibl FTEHETUKMN.
JabopaTopHas paboTa «[po3otmna Kak
0OBEKT reHeTUYeCKNX 1CCef0BaHNN»

0.5

0.5

75

3aKOHOMEPHOCTW Hacnef0BaHMA
npun3HakoB. MoHOrnépuaHoe
CKpeLumBaHue. MpakTnyeckas paboTa
"A3yyeHmne pe3ynbTaToB MOHOIMOPUAHOIO
CKpeLUmBaHma y Apo3odunbl™

0.5




LiuTonorunyeckme 0CHoBbI MOHOTMGPUAHOTO

76 1
CKpeLynBaHms
77 AHanunsupytoLlee ckpewmsaHme. HenonHoe 1
LOMWHNPOBaHMe
AnrnbpuaHoe CKpeLLmBaHue.
78 MpakTnyeckas pabota «/3yyeHne 1 05
pe3ynbTaToB AUrMO6PUAHOIO CKpeLMBaHuns
Y Ap030hUSibI»
79 LLMTON0ornyeckne oCHOBbI ANTMOPUAHOIO 1
CKpeLynBaHus
80 CuenneHHoe HacnefoBaHKe NPU3HaKoB 1
81 XpPOMOCOMHasA Teopua HacNeACTBEHHOCTU 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LieIoCTHas cuctema 1
84 reHeTMHfCKMﬁ KOHTPO/1b pasBuTuA 1
pacTeHuI, XXMBOTHbIX U YeNOoBeKa
85 I3MeHYMBOCTb NPU3HAKOB. Bubl 1
N3MEHYNBOCTU
86 MoamnmKaumoHHas N3MEHUYNBOCTb 1
BapvaunoHHbIi pag v BapralumMoHHas
KpvBasl. JlabopatopHas paboTta
87 «lccnepoBaHme 3aKOHOMEPHOCTEN 1 05
MOAM(UKALMOHHOW N3MEHYMBOCTW.
[MocTpoeHWe BapmnaLMOHHOIO psaja u
BapuaLMOHHON KPpUBOM»
38 "eHOTMNMYecKas N3MEHUMBOCTb. 1
KombuHaTmBHas N3MeHUYMBOCTb
89 MyTaLMOoHHaA U3MEHUNBOCTb. 1 0.5




MpakTnyeckas pabota «Mytaumm y
Apo3odunbl (Ha roTOBbIX
MUKponpenapatax)»

90

91

92

3aKOHOMEPHOCTN MYTaLMOHHOTO NPOLIECCa.
SnNUreHeTMKa 1 3NMreHOM1Ka

eHeTuKa yenoseka. MpakTuyeckas pabota
«CoCTaBneHne 1 aHann3 PooCIOBHOMN»

MeTOAbl MeANLIMHCKOW reHEeTUKM

0.5

93

94

95

96

3HaueHne MeaULIMHCKOI FeHEeTUKN B
NPeAoTBPALLEHN W NIEYEHNN TEHETUYECKNX
3a00/1eBaHNI YenoBeKa

OCHOBHbIe NMOHATUA CENEKLMN.
NabopatopHas paboTa «/13yyeHne copToB
KY/NIbTYPHbIX pacTeHWIA 1 NOPOA AOMALLHUX
YXMBOTHbIX»

MeToAb! CeneKUMOHHOM paboTsbl.
JTabopaTopHasi paboTa «3yyeHne MeTOA0B
CeNeKLUM pacTeHnn»

[OCTVXKEHUA CeneKLmMmn pacTeHnin 1

XMBOTHbIX. [NpakTuyeckas paborta
«[pnBMUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3yYeHre 1 UCMo/b3oBaHne
FeHETUYECKMX PECYPCOB

98

99

BroTexHoMorna Kak Hayka u oTpacsb
npomn3BofcTea. MNMpakTnyeckas paboTta
«3yyeHrie 06bLEKTOB BMOTEXHOMOMMN

OCHOBHbIe HanpaBneHNst CUHTETUYECKOI
6uonorun

0.5




100 XPOMOCOMHas 1 reHHass NHXXeHepus

101 MeanumHCcKme 6MOTEXHOOMUN

Pe3epBHbIin ypoK. [oBTOpeHNe,

102 o
0606LLieHMe, CUCTEMATU3ALA 3HAHWI

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

102

135




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jr:[;n Tema ypoka Bcero Kourpoasusre TpaxTiyeckue fl[:;:ennﬂ sg[?;i(;il;feﬂbnme
padoThI padoTsbI pecypen
1 JBoMOLUMOHHaA Teopus Y. [apsrHa 1
5 [BVxXyLLne cunibl 3B0NKOLMM BULOB 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/IOLMA N MaKpO3BO/OLMA
6 Monynauma — snemeHTapHas efMHMLA 1
3BonoLNn
3aKOH reHeTM4yecKoro pasHoeecus .
- Xapaw, B. BaitHbepra. JTabopaTopHas 1 0.5
paboTta «BblIsBNeHNE U3MEHUMBOCTHU Y '
ocobei ogHoro Buga»
8 AnemeHTapHble (haKTopbl 3BONHOLMM 1
9 AddpexT ocHoBaTENA. DPEKT 1
OYTbIJIOYHOTO rop/ibILKa
10 Mwurpauun. N3onsuum nonynsyuin: 1
reorpacuyeckas, 61onormyeckas
1 EcTecTBeHHbIN 0TOOP — HanpasAoLLMIA 1

(hakTop 3BO/OLMM




12

Monosoii 0T60P

13

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3ynbTaT MUKPO3BOOLMN.
NabopatopHas paboTa «3yyeHue
apoMopo30B 1 namoaganTalmin y
PacTeHNIA N XXUBOTHBIX»

0.5

14

MprMepbl NPUCNOCOGNEHNIA Y OPraHN3MOB:

MOP®OIOrNYecKre, (PU3N0N0rnyecKme,
BMOXMMUYeCcKUe, NoBeLeHYeCKMe.
Nab6opatopHas paboTta «prucnocobneHmns
OpraH13moB U UX OTHOCUTE/bHas
LLeN1ecoobpasHOCTb»

0.5

15

16

Bua, ero Kputepun n CTpyKTypa.
NabopaTopHas paboTta «CpaBHeHVEe BULOB
Mo MOP(ONOrNYECKOMY KPUTEPUIO»

CT1pykTypa Buga

0.5

17

BungoobpasoBaHue Kak pe3ynbtar
MMUKPO3BONOLMK

18

19

CBS13b MUKPO3BO/HOLIMI U 3MUAEMUONOT NN

MakposBontouus. ManeoHToNnorn4yeckne
MeTOAbl N3y4eHNA 3BOMHOL NN

20

Buoreorpatunyeckme MeTobl N3yUeHNs
3BONOLMN

21

22

SMOPUONOrNYecKme N CPaBHUTENbHO-
MOP(ONOrMYecKne MeToAbl N3yYeHUs
3BONOLMN

MonekynsapHo-reHeTU4YecKue,
OMOXMMUYECKME N MaTeEMATUYECKME




METObl N3y4HeHNA 3BO/TOLUN

23 O6LMe 3aKOHOMEPHOCTH 3BOMOLNN
24 AfanTnsBHas pagnauns. HepaBHOMEPHOCTb
TeMMoB 3BOMOLNN
o5 HayuHble runoTesbl NPOUCXOXKAEHNA
XW3HWN Ha 3emne
26 [JoHayuyHble NpefCTaBeHNS O 3apOXKAEHUN
XN3HU
97 OCHOBHble 3Tarbl HeOpraHN4YecKom
3BonoLnn
28 "MnoTesbl 3apOXKAEHNA XN3HN
WcTopurs 3emnun 1 MeTofpl eé N3yyeHus.
29 NaboparopHas paboTta «3yyeHune 05
OrnucaHme NCKOMaeMbIX OCTaTKOB APEeBHUX
OpraHvu3MoB»
30 HayasibHble 3Tanbl opraHn4eckom
3BonOUMNN
31 JBO/OLNA 3yKapnoT
OCHOBHbIe 3Tanbl 3BONHOLUN
39 pacTuTenibHOro Mupa. lNpaktuyeckas 05
paboTa «/13yyeHne ocobeHHOCTeN
CTPOEHMS PaCTEHWNIA PasHbIX OTAEN0B»
33 OCHOBHbIE 3Tanbl 3BONHOLMUN XXUBOTHOMO
mupa
SBOMOLMSA XKMBOTHbIX. MpakTnyeckas
34 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHMSA NO3BOHOYHbIX XXMBOTHbIX»
35 Pa3BuTMe XN3HWN Ha 3em/ie NO 3pam 1




nepuojam

MaccoBble BbIMUPaHUA — 3KOJTIOTUYEeCKMe

36 KpW3K1CbI NPOLL/IOro

37 COBpEeMEHHbIA 3KOMOMMYECKINIA KpU3KC, ero
0C06eHHOCTH

38 CoBpemeHHas cucTemMa OpraHuyeckoro
npoLL/oro

39 OCHOBHbIe cucTeEMATUYeCKMe rpynnbl
opraHn3mMosB

40 AHTPONO/IOrNA — HayKa 0 Ye/loBeke

a1 Pa3BuUTMe NpeacTaBneHnii o
NPOUCXOXEHNWN YenoBeKa
MecTo yenoBeka B cucTeme
opraHuyeckoro mupa. JlaboparopHas

42 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHUNSA CKefleTa YenoBekKa, CBA3aHHbIX C
NPAMOX0XAEeHNEM»

43 LBVXyLLNe cubl aHTpOmnoreHesa

44 CooTHOLEeHME BMOTOrNYeCKNX 1
coumaibHbIX PaKTOpOB B aHTPOMOreHese

45 OCHOBHbIe CTaAun aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHoOMMKa

47 JBO/OLMA COBPEMEHHOIO YesioBeKa
Yenoseyeckue pachbl. [NpakTuyeckas

48 paboTa «/13yyeHne 3K0Nornyeckmx 0.5
afanTtaunii Yenoseka»

49 MexancumnanHapHble MeToabl

aHTpononormu




50 3apo>kaeHne 1 pa3BUTUE IKOIOTUK 1
MeTogabl akonoruu. JlaboparopHas pabota
o1 «/13yyeHne MeToL0B 3KONOrNYECKMX 1 0.5
nccnefoBaHnn»
59 3HayeHne 3KONOrMYEeCKNX 3HaHWUI Ans 1
yesioBeKa
53 SKOoNornyeckme akTopsbl 1
Abnotunyeckme daktopbl. CBeT Kak
54 3KONOrnyeckunin haktop. JlabopatopHas 1 05
paboTa «BblIsiBNeHNe NPUCNOCOBIeHNI
OpraH13MoB K B/IMSHUIO CBETa»
AbroTnyeckme thaktopbl. Temnepatypa
KaK 3K0N0rMYecKuin haktop.
55 NabopaTopHas paboTa «BblisBneHme 1 0.5
Nprcnocob1eHnii OpraHnN3MoB K B/IMSIHUIO
TemMmneparypbi»
AbroTmyeckme (hakTopbl. BNaXKHOCTb Kak
56 3KO/NIOrMYecKunii hakTop. JlabopaTtopHas 1 05
paboTa «AHaTOMMUYecKne 0CO6EHHOCTH
pacTeHN U3 pasHbIX MECT 0OUTaHMS»
57 Cpefibl 06MTaHNA OpraHM3MoB 1
58 Buonoruyeckune putmbl 1
59 >K13HeHHble popMbl OpraH13MoB 1
60 BroTnyeckme hakTopsbl 1
3HayeHne BMOTUUECKNX B3aUMOAECTBIIA
61 [N CyLLeCTBOBaHNS OpraHNU3MOB B Cpeje 1
obuTaHus
62 JKOJIOrNYECKMNE XapaKTePUCTUKN 1




nonynsumm

OcCHOBHbIe Nokasatenv nonynauumn:

63 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa u
nosnoBas CTPyKTypa
OCHOBHbIe NoKasarteny Nonynauun:

64 POXKAaeMOCTb, NMPUPOCT, TEMM POCTa,
CMepTHOCTb, MUTpaLuu

65 JKO/IOrnyeckas CTpyKTypa nonynayum

66 [viHaMmnKa nonynaumm v eé perynaums

67 KpuBble pocTa YACNEHHOCTM NONYNALNN.
KpuBble BbDKMBaHNA
JKonornyeckasa Huwa sua.

68 NabopaTopHas paboTa «[prcnocobneHns 0.5
CEMSIH pacTeHWI K pacceneHnto»

69 Bua kak cuctema nonynaumi

20 3aKOHOMEPHOCTU MOBeSEHNS 1 MUTpaLuiA
YXMBOTHBbIX

71 Co06LLeCcTBO OpraH1M3MoB — 6GMOLLEHO3

72 JKocucTema Kak OTKpbITad cuctema

73 KpyroBopoT BeLLeCcTB 1 MOTOK 3Heprumv B
aKocucTeme

74 OCHOBHbIe NoKa3aTeNn 3KOCUCTEMbI

75 3KONornyeckme nupamupl

76 13meHeHns coobLLecTB — CyKLeccum

- MpupoLHbIe 3KOCUCTEMbI. DKOCUCTEMBI
03ep M peK. IKOCUCTEMbI MOPe N OKeaHOB

78 MprpoaHbIe 3KOCUCTEMBI. DKOCUCTEMDI




TYHAP, NECOB, CTenel, NyCTbIHb

79 AHTPOMNOreHHbIE 3KOCUCTEMBI

80 Yp6oskocucTembl. MpakTuyeckas paboTta 05
«3y4eHmne 1 onncaHmne ypo0oaKoCcMCTEMbI»
3aKOHOMEpPHOCTM (POPMUPOBAHUA

81 OCHOBHbIX B3aMMOLENCTBUIA OpraH13MoB B
aKocucTemax
MexaHW3Mbl BO3JeCTBMS 3arpsa3HeHNI

82 pasHbIX TUMOB Ha Cy60praHN3MeHHOM,
OpraHnU3MeHHOM, MNonyALMOHHOM U
9KOCUCTEMHOM YPOBHAX

83 Bruocgepa — obuiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. . BepHagckoro o buocgepe

85 3aKOHOMEPHOCTH CYLLIeCTBOBaHMSA
orochepsbl

86 KpyrosopoTbl BELLECTB U
OMOreoXMMmNYECKNe LMKNbI

87 30Ha/IbHOCTL Buocdepbl. OCHOBHbIE
OMOMbI CyLLN

88 YCTONYMBOCTb Grochepsl

89 JKO/IOrNYecKmne Kpnsmcbl N NX NpUUnHBbI

90 BospelicTBre yenoBeka Ha brochepy

o1 AHTponoreHHvoe BOS,U,GVICTBVI/IG Ha
PacTUTENbHBIN 1 XXUBOTHBIN MUP

92 OxpaHa npupogpl

93 OCHOBHbIE NPUHLMIMBI YCTONYMBOTO




pa3BUTNA YenoBeyeCTBa 1 NpUpoabl

Pal1MoHabHOe NMPUPO/0NOb30BaHUE 1

94 COXpaHeHne 6MONOrNYecKoro 1
pas3Hoobpasuns 3emnn

95 0O606LeHNe No Teme «MMKPO3BONOLMA 1 1
ee pesy/bTaTbl»

9 O606LeHNe No Teme «MaKpo3BOOLMA 1 1
ee pesy/bTaTbl»

97 O606LeHMe No TeMe «PONCXOXAEHME U 1
pa3BUTME KN3HU Ha 3emne»

08 O606LLeHMe No TeMe «MpPoNCXoXaeHME 1
YefloBeKa — aHTPOMOreHe3»

99 O606LLeHNEe NO TeEMe «IKONOrnsA — HayKa 0 1
B3aMMOOTHOLLIEHWSAX OpraHn3mMoB»
O606LeHMe No TeMe «OpraHn3Mbl U cpega

100 1
0bUTaHNA»

101 O6o6Lu,eH|/|ve no Teme «OK0N0rns BUA0B 1 1
NONyNALMA»

102 O606LeHre no Teme «buocdepa — 1
rnobasibHas aKocucTema»

OBLLEE KOJTMYECTBO YACOB MO 102 75

NMPOIrPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






