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NMOSCHUTEJIBHAS 3AITUCKA

[Mporpamma no yyebHomy npeamety “"buonorua™ (ganee - 61onorus) Ha
YPOBHe cpefHero obulero obpasoBaHna paspaboTaHa Ha 0CHoBe PeaepasbHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 06pa3oBaHunn B Poccuinckoi deaepaumum»,
®rocC COO, KoHuenumu npenofasaHusi y4ebHOro npeameTta «buonorus» u
OCHOBHbIX MO0XeHWI hefepasnbHOM paboyelt NPorpaMMbl BOCNUTaHUS,

YuebHbI npeamet «buonorus» yrnyonéHHoro ypoBHst naydeHms (10-11
Kfiaccbl) ABMSETCA OAHMM M3 KOMMOHEHTOB NPeAMETHOM 06/1acTh « ECTECTBEHHO -
Hay4dHble npegMeTbl». CorfacHo nonoxeHnam ®rocC COO npogunbHbIe
yyebHble npeaMeTbl, U3yyaeMble Ha Yriy6/1EHHOM YPOBHE, ABMAKOTCA CNOCOO0M
andepeHumaLmmn 0byyeHMs Ha YPOBHE CpefHero o6uero o6pasoBaHus U
Npu3BaHbl 06ecneynTb MPEeMCTBEHHOCTb MeXAy OCHOBHbIM 06LIMM, CPeaHUM
06LLMM, CpeaHNM NPOMECCHMOHA/IbHBLIM Y BbICLUMM 06pa3oBaHreM. B TO ke Bpems
KaKAbI M3 3TUX YYeOHbIX MpeaMeTOB [O/MKEH OblTb OPWMEHTMPOBaH Ha
NMPUOPUTETHOE peLleHNe 06pa3oBaTe/lbHbIX, BOCMMUTATE/IbHLIX U Pa3BUBAMOLLMX
3aQja4, CBA3aHHbIX C MNPOopUeHTaLMen OBOyYaloWMXCA U CTUMYMPOBaHNEM
MHTepeca K KOHKPETHOWN 06/11acT HayYHOro 3HaHWs, CBSA3aHHOro ¢ 6uonoruven,
MeAULIMHOW, 3KO/IOT e, NCUXOOr e, COPTOM W/ BOEHHBLIM [€/10M.

Mporpamma no yyebHoMy npeamety “bBuonorms™ Aaét npefctasiieHMe O
Luenm M 3ajadax uU3ydeHus yyebHoro npeameta «buonorus» Ha yrny6néHHOM
YPOBHE, onpeaenser 06sa3arenbHOe (MHBapUaHTHOE) NpeAMETHOe COAep KaHue, ero
CTPYKTYpMpOBaHMe MO pasfenam W Temam, pacnpefeneHne Mo  Kaaccam,
PEKOMEHAYET MOCNef0BaTe/lbHOCTL U3YYeHWUA Yy4yebHOro marepuasia C Y4YETOM
MEXMNPEAMETHbIX U BHYTPUNPEAMETHbIX CBA3€E, NOrMKM Yy4ebHOro npotecca,
BO3pacCTHbIX 0COGeHHOCTe obyvatrowmxcs. B nporpavme no 6uonorum
peasm3oBaH MPUHLUMM MPEeMCTBEHHOCTU C M3y4eHVMeM OMOIOTMM Ha YPOBHe
OCHOBHOro 06ulero o06pas3oBaHWd, ©Gnarofapd 4Yemy MNPOCMaTPUBAETCH
HanpaB/ileHHOCTb  Ha  Mocfiefylollee  pa3BuTMe  OMONIOTMYECKUX  3HAHWNA,
OPVEHTUPOBAHHbLIX Ha (JOPMMPOBaHNE eCTECTBEHHO-HAy4YHOro MMPOBO33PEHNS,
9KOIOrMYECKOro MbILW/IEHNS, MPeACTaB/ieHniA O 340POBOM 06pase >XM3HM, Ha
BOCMMTaHVe OepeXXHOro OTHOLUEHWS K OKpY>Katolleil npupogHon cpege. B
nporpamme no OGMOMOrNM TaKKe MOKa3aHbl BO3MOXHOCTU Y4ebHOro npegmera
«buvonorvs» B peamsaumm  Tpe6osaHni ®rOC COO K nnaHMpyembiM
NMYHOCTHbLIM, MeTanpeaMeTHbIM W MNPeaMeTHbIM pe3y/ibTataM 00y4YeHus U B
(hOpMMPOBaHMN  OCHOBHbLIX BWUAOB Y4YeOGHO-NMO3HaBaTeNlbHOW  AeATe/IbHOCTY
oby4yarowmxca no OCBOEHWMIO COAEPXKaHWA 6MOIOrMYecKoro obpasoBaHMs Ha
YPOBHE CpefiHero o61uero o6pasoBaHus.

YuebHblil npeameT «bronorus» Ha ypoBHe cpefHero obLiero o6pasoBaHus
3aBeplUaeT 6Ouonornyeckoe obpasoBaHWe B LIKOSE U OPUEHTMPOBaH Ha



paclumpeHme 1 yrinybneHne 3HaHWIA 00y4YatoLMXCA O XKMBOW MPUPOAe, OCHOBaX
MOJIEKYNAPHON M KNETOUHOW 6uonorun, amépuonornn n 61onorun pasBuTns,
reHeTUKM, cenekumm, GUOTEXHOOT MW, 3BOIFOLIMOHHOTO YYEHNS 1 3KOJIOTUN.

N3yuyeHne yuebHOro npegmera «buonormsi» Ha yrny6neHHOM YPOBHE
OPVEHTMPOBAHO Ha MOArOTOBKY 0OYyYaroWMXCA K MOCMeAYHOLEeMY MOJTlyYeHUHO
buonornyeckoro  o6pasoBaHMA B By3ax W OpraHu3auusax CcpegHero
npodeccroHanbHOro 06pasoBaHns. OCHOBY €ro CoAepykaHusi COCTaB/ISIET CMCTeMa
OMOMOrMYECKNUX  3HAHWIA,  MOMYYEHHbIX NPW  U3y4YeHUM ObyyaroLmMmncs
COOTBETCTBYHOLUMX CUCTEMATUYECKMX Pa3fe/ioB 6MOI0rMN Ha YPOBHE OCHOBHOTO
obulero obpasosaHusa, B 10-11 Kniaccax 3TV 3HaHWSA NOMy4aloT pasBuTve. Tak,
paclumpeHbl U yray6neHbl GUOMOTMYECKME 3HAHMS O PaCTEHUAX, XXMBOTHbIX,
rpnbax, 6GakTepusx, OpraHM3Me 4enoBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HW,
L0MOHATENBbHO BK/IKOUEHbI 6MON0rNYeCKINe CBELEHNS NPUKIALHOTO Y MOUCKOBOIO
Xapakrtepa, KOTOpble MOXHO WMCMO/b30BaTb KaK OPUEHTUPLI A5 MOC/eAYHOLLEro
Bbl6opa npodeccun. Bo3MoXKHa Takke MHTerpaumsi 61onornyecknx 3HaHuiA ¢
COOTBETCTBYIOLUMMM 3HAHWSAMU, MOJTYYEHHbIMU 06YYatOLLMMUCA MPU U3YUHEHUN
(OU3NKN, XMMUW, Teorpadum 1 maTeMaTuKu.

CTpyKkTypa nporpaMmmbl Mo y4yeGHOMY npeameTty “Buonorus” oTpaxkaer
CUCTEMHO-YPOBHEBbIA W 3BOJIIOLUMOHHBIA MOAXOAbl K M3YYEHUIO 6uonorum.
CornacHo UM, n3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHble A/19 XXMBbIX
CUCTeM Pa3HOro ypoBHS OpraHu3auum, 3s0/0LMM OpraHM4yecKoro mupa Ha 3emre,
COXpaHeHMs OMOIOrMYEecKoro pasHoobpasma nnaHeTbl. Tak, B 10 knacce
M3y4atoTCA OCHOBbI MOJIEKY/NIAPHOM M KNIETOUHOM 6ronorum, amoépuonornm u
OMONIOrnN Pa3BUTUSA, TEHETUKN U CeeKUMKN, BUOTEXHONOMNU N CUHTETUYECKOWA
6ronorun, akTyamanpyrTCcs 3HaHMS OOy4daromMxcs Mo 60TaHWKe, 300/10TUN,
aHatoMun, usmonorni 4denoseka. B 11 knacce mM3yyarOTCA 3BOJMOLMOHHOE
YUeHuie, OCHOBbI 3KO/IOTW 1 y4eHne 0 Grocdepe.

YuebHblid  npegMeTr  «buonorma»  npusBaH  06ecrnevnTb  OCBOEHWE
06yyvaroLLMNCA 6MONOTNYECKNX TEOPUIA U 3aKOHOB, UAel, MPUHLMMOB U Npasu,
NeXaLmx B 0OCHOBE COBPEMEHHO eCTECTBEHHO-HAYYHOW KapTUHbI MUPA, 3HaHWUIA O
CTPOEHWUM, MHOroo6pasum 1 OCOBEHHOCTAX K/ETKW, OpraHusMa, nonynsauuu,
OMOLEH03a, 3KOCUCTEMbI, O BbIJAKLLMXCA HAYYHbIX AOCTUMXKEHUAX, COBPEMEHHBIX
NCCNefoBaHNAX B 6MOIOrUK, NPUKIALHBIX acnekTax 61Monornyecknx 3HaHum. s
pasBUTUA W MOALEPXKaHWUsA MHTepeca OOyyatoWwyxca K 61onorum Hapsgy co
3Ha4MTebHbIM 06BLEMOM TEOPETMYECKOrO MaTepuasa B COAepXXaHny NporpamMmbl
Mo 61onorMn NPeAyCMOTPEHO 3HAKOMCTBO C UCTOPWE CTAHOB/IEHUA 1 Pa3BUTMSA
TOW WA MHOW 06nacTM GUONOrMK, BKMAAOM OTEYECTBEHHBLIX U 3apYOEXKH bIX
YUYEHbIX B PeLLeHNe BKHENLLNX 6UONOTMUYECKNX U IKOMIOTUYECKUX NPO6G/IEM.



Llenb n3y4yeHns yuebHoro npeameta «bnonorms» Ha yriny61éHHOM YPOBHe —
oBflafleHne  0Oy4yarLMMNCA  3HAHWAMU O  CTPYKTYPHO -(hyHKUMOHaIbHOM
OpraHu3auum >KMBbIX CUCTEM PasHOro paHra W NpUOOpPETEHUe YMeHWI
MCMOMb30BaTh 3TU 3HaHUA B (DOPMMPOBaAHMN MHTEpPeca K onpeaenéHHo 06nacTu
NPo)eCCMOHaNbHON AeATeNbHOCTM, CBSI3aHHOW C OMONIOrvMen, unm K Bblbopy
y4yebHOro 3aBefleHns ANa NPOAOC/HKEHUA BMONOTMYECKOro 06pa3oBaHums.

JocTmxKeHne LUennm  M3ydeHns y4vebHOro npegmetra «buonorms»  Ha
yrny61éHHOM yYpOBHe 06eCrnevmBaeTCcs peLleHneM Creayowmx 3aaay:

0CBOEHMe 00yYaroLLMMNCA CUCTEMbI BMOIOMMYECKNX 3HAHWIA: 06 OCHOBHBIX
OMOIOrMYECKNX TEOPUAX, KOHLEMUUAX, rMnoTesax, 3akoHax, 3aKOHOMEPHOCTAX U
rpaswuax, COCTaB/ALLMX COBPEMEHHYHO eCTECTBEHHO -HaYUYHYIO KapTVHY MUPa; O
CTPOEHUN, MHOroo6pasnv M O0COBEHHOCTAX OWMOMOTMYECKMX CUCTEM (KIIETKa,
OpraHusm, nonynaums, sug, 6uoreoLeHos, 6rocgepa); 0 BbILAOLLMXCA OTKPbITUAX
1 COBPEMEHHbIX UCCIef0BaHMAX B GUOMOTUN;

03HaKOM/IeHMe 00y4aroWMXca C MeToJaMu MO3HaHWS YKUMBOW MNPUPOAbI:
nccnefoBaTe/lbCKUMU  MeToAaMu  BMONIOTMYECKNX  HayK  (MONEKYNIApPHO U
KNeTOYHO 6uonorun, 3smoepuonorum u OuONOrMKM  PasBUTUS, TEHETUKN 1
Cenekunn, OUOTEXHONIOTUN U CUHTETUYECKOW OMonoruu, naseoHTonormu,
3KOMornM);  MeTofaMn  CaMOCTOATE/IbHOTO  MPOBeAeHMs  BMOIOrMYECKUX
nuccneaoBaHW B nabopatopum M B npupoae (HabnoaeHue, WU3MEPEHUE,
3KCMEPUMEHT, MOZEeNMPOBaHNe);

OBflafieHne  OOy4aloLMUCA  YMEHUAMU: CaMOCTOATENlbHO  HaXO4UTb,
aHaM3MpPoBaTb M UCMO/b30BaTb OMOMOMMYECKYD UH(OPMALMIO; M0Jb30BaTLCA
OMO/IOrMYECKO TEPMUHOIOTNEN N CUMBOJSIMKOW; YCTaHaB/NMBATb CBS3b MEXAY
passBuTVEM 6MONOTMM U COLMANIbHO-9KOHOMUYECKMU U 3KONIOTMYECKUMU
npobsiemaMn YenoBevecTsa; OLEHVBATb MOCNEACTBUA CBOEN [eATeNlbHOCTM MO
OTHOLLEHMIO K OKpY>KaloLLlei NpuUpoAHOIA cpeae, COGCTBEHHOMY 3[40POBbI0 U
340POBbI0  OKpYXaloWmx /ioger; 060CHOBbIBATL M cobnogatb  Mepbl
NPOMUIAKTMKN MH(EKLMOHHBLIX 3a60/1eBaHMI, NpaBua NoBeAeHNs B MPUPOAE U
obecneyeHns 6e30MacHOCTN COOCTBEHHOM XXN3HELEATENbHOCTU B YUpe3BblYaliHbIX
CUTyaUusiX MNPUPOAHOrO0 M  TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBarb
COBPEMEHHbIe Hay4Hble OTKPbITUA B 06/1aCTK Bronoruu;

pasBuTHE Y 00YYarOLLMXCA UHTENNEKTYa/IbHbIX M TBOPYECKMX CMIOCOGHOCTEN
B Mpolecce 3HaKOMCTBa C BbIJAIOWMMUCS OTKPbITUSIMU U COBPEMEHHLIMU
nccnefoBaHNAMM B BMOMOrUK, pellaeMbiMK et NpobsieMamu, MeTOLO0r e
OMO/IOrMYECKOT0 UCCNef0BaHns, NpoBeaeHns 3KC NePUMEHTa/IbHbIX
NCCNefoBaHNiA, peLLeHns 61MoNornyecKnx 3agad, MoAeMpoBaHNa 61M0N0rNYECKNX
00BEKTOB U MPOLECCOB;



BOCMNUTaHME Y 00y4YatoLLMXCA LLEHHOCTHOIO OTHOLLEHMS K XXMBOI NPUPOJE B
LIeNIOM M K OTAeNbHbIM eé 00beKTaM 1 BNEHUAM; (POPMUPOBaHME 3KO/I0MMYECKOM,
reHeTMYeCKO rpamoTHOCTM, O0OLein KynbTypbl MOBEAEHUS B  NPUPOSE;
WHTerpawmmn ecTeCTBEHHO-HayYHbIX 3HAHU;

npuobpeteHne 06y4YalOWMMUCA  KOMMETEHTHOCTM B payMOHa/IbHOM
NpUpPoAoNobL30BaHNM (CO6MtOAeHNe MpaBu NOBeLeHNA B MPUPOAE, OXPaHbl
BNO0B, 3KOCUCTEM, BLUOCHepPbI), COXpaHeHMN COBCTBEHHOT O 34,0P0BbA N 340P0BbSA
OKpyXarowmx  nogerd  (cobnofgeHns  Mep  NpPogmnakTMKN - 3ab0/eBaHuiM,
obecneyeHne 6e30MacHOCTM >XM3HEAEATENbHOCTM B Ype3BblUaliHbIX CUTYaumaxX
MPUPOAHOIO W  TEXHOTEHHOr0 XapakTepa) Ha OCHOBE WCMO/b30BaHMA
OMOI0rMYECKNX 3HAHWIA N YMEHWIA B MOBCEAHEBHOM XU3HW;

Cco3faHve YCNoBWIA  AN18  OCO3HAaHHOro  BblbOpa  0O6Yy4YaroLMMUCH
NHAMBUAYAIbHOM obpasoBare/ibHOM TPaeKTopuK, CNOCOGCTBYHOLLEN
nocneayroLlemMy npogecCUoHabHOMY CaMOONpPeAeneHnto, B COOTBETCTBMU C
NHANBUAYIbHBIMW MHTEpecaMm 1 NOTPEOHOCTAMM PernoHa.

O6LLIee uncno YacoB, OTBEMEHHbIX Ha M3ydeHue 6MONornn Ha yriy61eHHOM
YPOBHE cpefHero obuero obpasosaHus, coctasnset 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hepiento), B 11 knacce — 102 yaca (3 yaca B Hefieno).

OT60p OpraHM3auUMoHHbIX OPM, METOLOB U CPEACTB 00YyYeHUs 6Uosor 1
OCYLLECTB/IIETCA C YYETOM CMEUMMPUKM ero coaepykaHusi 1 Hanpas/ieHHOCTU Ha
NpoJo/mKeHne 6MoNorMyeckoro 06pa3oBaHMS B OpraHu3auusax CpeaHero
NMPogecC1OoHaNbHOIO U BbICLLEr0 06pa3oBaHus.

O69a3are/bHbIM YCI0BMEM NPY 06YYeHUM 6UOI0T UK HA YTyOIEHHOM YPOBHE
SBNISIETCA MPOBefeHMe abopaTopHbIX U NPaKTUYeCKMX paboT. Takke ydacTue
00yyaroLLMXCS B BbIMOSHEHUN MPOEKTHLIX N Y4eBHO-UCCefoBaTeNlbCKMX pabor,
TeMaTVKa KOTOPbIX OMpefensercs y4yuTeleM Ha OCHOBE  UMEHOLLMXCS
MaTepuasibHO-TEXHUYECKNX PECYPCOB U MECTHbIX NPUPOAHBIX YCOBUIA.



COJAEP’KAHUE OBYYEHUA
10 KJIACC

Cofiep>xaHne nporpammbl, Bbl4eNEHHOE Kypcuom, He BXOAUT B MPOBEPKY
rocyaapcTBeHHo ntoroeoit artectaumm (MCAA).

Tema 1. buosorusi kKak Hayka

CoBpemeHHass 6ronorusa — KoMniekcHas Hayka. Kpatkas uctopus passutms
ovonornn.  BUONOrMYeCKMe Haykn W MU3ydYaeMble UMW MPOG/EMBI.
dPyHOaMeHTaNbHblE, MPUKIa4HblE M MOWCKOBbIE HayyHble WCCNeA0BaHMS B
buonoruu.

3HaueHne 6ronorny B JopMMpPOBaHNM COBPEMEHHOW eCTECTBEHHO -HaYUYHOM
KapTuHbl mupa. Mpodeccun, cBszaHHble C 6UONOrned. 3HayeHre 6Monornun B
MPaKTUYECKOW [eATeNlbHOCTU YenioBeka: MeAuuuHe, CefbCKOM  XO0351CTBe,
MPOMbILL/IEHHOCTI, OXpaHe NPUPOAbI.

JdeMoHCTpannu

MopTpeTbl: ApucToTenb, TeodpacT, K. JInHHen, XK. B. Jlamapk, Y. JapBuH,
Y. lapseit, I'. MeHgens, B. V. BepHagckuia, W. T1. Masnos, . . MeuHnkos, H.
. Basnnos, H. B. TumoeeB-PecoBckuia, . YoTcoH, ®. Kpuk, . K. benses.

Tabnmupbl U cxembl: «CBA3bL OGMONOTMX C APYrMMM Haykamu», «Cuctema
OMONOTNYECKNX HAYK.

Tema 2. ’KuBble cuCTEMbI U UX H3YUEHHUE

XKuBble cUCTeMbl Kak npeaMeT u3ydeHusi 6monormn. CBOWMCTBA XXMBbIX
CUCTEM: €AUHCTBO XMMMWYECKOrO COCTaBa, [AWCKPETHOCTb W  LENOCTHOCTD,
CMOXHOCTb M YNOPSAA0YEHHOCTb CTPYKTYPbl, OTKPbLITOCTb, CaMOOpraHu3auus,
CamMOBOCNPOU3BeAEHVE, Pa3apPaKUMOCTb, U3MEHYMBOCTbL, POCT U pasBUTHE.

YpPOBHN OpraHu3aum >KMBbIX CUCTEM: MOJIEKYNISIPHbINA,  KNETOYHbIN,
TKaHEBbIN, OpraHM3MeHHbIMN, NonynsuMoHHO -BUA0BOMN, 9KOCUCTEMHBbIN
(bnoreoueHOTUYECKMI), BUOCHEPHBbIA. [Mpouecchl, NPOUCXOASLUME B XKMBbIX
cuctemax. OCHOBHble MPU3HaKM XXMBOTO. XXM3Hb Kak opma CyLLECTBOBaHUSA
maTtepun. Hayku, nsydaroLpme XnBble CUCTEMbI Ha PasHbIX YPOBHSAX OpraHu3aLmn.

3yuyeHne XuBbIX cucTeM. Metofbl 61ONOrMYecKoin Hayku. HabnoaeHue,
N3MepEHIE, IKCNEPUMEHT, CUCTeMaTU3aUMs, MeTaaHaIM3. MOHATME 0 3aBUCUMOI U
HE3aBMCMMOW NepemMeHHOW. [lnaHMpoBaHMe 3KcnepuMmeHTa. [loCcTaHOBKa MU
nposepka runoTes. Hynesas runotesa. NoHATHE BbIOOPKN U €€ 4OCTOBEPHOCT.
Pazbpoc B 6uonormyeckux AaHHbIX. OueHKa A0CTOBEPHOCTU MOJTYUYEHHbIX
pe3ynbTatoB. [MPUYMHBI  UCKaXKEHWA pe3y/bTaToB 3KCrepuMeHTa. [loHATve
CTaTUCTUYECKOrO TecTa.

JdeMoHCcTpPaUu



Tabnuubl M cxembl: «OCHOBHble MPU3HAKN XMU3HWU», «Bronornyeckune
cucTeMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3alun X1BOM
npupoapbl», «CTPOeHMe >XMBOTHON KNETKM», «TKaHW XMBOTHbIX», «CUCTEMbI
OpraHOB YenoBEYECKOro OopraHu3Ma», «buoreoueHos», «brnochepa», «MeToapl
N3YYeHUS XKNBOW NPUPOAbI».

Ob6opynoBaHue:  nabopaTtopHoe  obOopydoBaHME AN MPOBEAEHUS
HabMOAEHNIA, U3MEPEHNIA, SKCMEPUMEHTOB.

IlpakTuueckast padora «/ICMOMb30BaHME pPa3/IMYHbIX METOLOB Mpu
N3YYEHUN YKNBbIX CUCTEMD.

Tema 3. buoJjiorusi KiieTku

Knetka — CTPYKTYPHO-(DYHKUMOHaNbHAsA eAuHMLA XKMBOTo. McTopus
OTKPbITUSA KNETKN. PaboTbl P. I'yka, A. JleBeHryka. KnetouHas teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MO0XEHUSI COBPEMEHHOW KNETOYHOWA
Teopuu.

MeTobl  MOMEKYNSIPHON M KNETOYHOW  OMOMOTMK:  MUKPOCKOMNMUS,
Xpomarorpausa, anekTpoqopes, MeTod MeYeHbIX aToMOB, AMMpepeHUMabHOe
LEHTPUMYrMpoBaHmne, Ky/nbTUBMPOBAHWE KNETOK. M3yuenue pukcuposanmbix
K1emok. INEKTPOHHaA MUKpPOCKoNua. Kowngokanvras muxpockonus. Bumanvnoe
(npudicu3HeHHoe) u3yueHue Kiemox.

JdeMoHCcTpaunu

MopTpetbl: P. T'yK, A. leBeHryk, T. LLBaHH, M. LLneiigeH, P. Bupxos, K. M.
Bap.

Tabnuupbl U cxeMbl: « CBETOBO MUKPOCKONM, «DNIEKTPOHHbIA MUKPOCKOM>,
«/IcTopus pa3BUTUS METOA0B MUKPOCKO MU,

O6opynoBaH/e: CBETOBOW MWKPOCKOM, MMUKpOMnpenapatbl PacTUTE/bHBbIX,
YKMBOTHbIX 1 6aKTEPUAIbHbIX K/ETOK.

IIpakTuueckast padora «l/I3yyeHne METOAOB KIETOYHON 6GMOMOrMK
(xpomatorpadumsa, anektpodgopes, AuddepeHLMaTbHOe  LEeHTPUgyYrmpoBaHue,
MLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKMIA cOCTaB KNETKN. Makpo-, MUKPO- U YNbTPaMUKPOINEMEHTbI.
Boga 1 eé ponb Kak pacTBOpPUTENA, peareHTa, yyacTue B CTPYKTYpUPOBaHUM
KNeTkn, Tennoperynauun. MuHepabHble BellecTBa K/ETKM, UX 6MONI0rnyeckas
PO/b. PO/b KATUOHOB 1 aHWOHOB B KIIETKE.

OpraHuyeckne BellecTBa KNeTKW. bBuonormvyeckme mnonvMmMepbl. benkn.
AMWHOKMNCIOTHBIN cocTaB 6e1koB. CTPYKTYpbl 6eNKOBOI MONeKybl. NepBuyHas
CTPYKTypa 6enka, nentugHas CBA3b. BTopuuyHas, TpeTuyHas, 4YeTBepTUYHaA
CTPYKTYpbl. [eHaTypaumsi. CBolicTBa 6enkoB. Knaccugmkaumsi 6Genkos.
Buonornyeckme gyHKUUN 6enkoB. IIpuonur.



Yrnesogbl. MoHocaxapuibl, gucaxapubl, 0nnmrocaxapuabl v noamcaxapuab.
Obwmii  nnaH CTPOeHUA U (PU3UKO-XMMUYECKMe CBOMCTBA  Yr/1eBOA0B.
Buonorunyeckme gyHKLMN YrieBoL0B.

Nunuabl. FnapouabHO-rnapotobHble CBOMCTBA. Knaccupmkaums niMnuaos.
Tpurnnuepunabl, gocdonnnugbl, BOCKW, cTepouibl. bruonornyeckne gyHKLMKU
nnnaoB. O6LLUMe cBONCTBA 6MONOrMYECKUX MEMBPaH — TEKYYECTb, CMOCOOHOCTb K
camo3amblKaHWI0, NoJyNPOHULAEMOCTb.

HyknenHoBble kucnotel. AHK 1 PHK. CTpoeHne HYKNeMHOBbLIX KUCOT.
Hykneotuabl. MpuHUMN KomnnemeHTapHoCcTW. [Mpasuno Yaprapa. CTpykTypa
AHK — nBoitHasA cnupaib. MecToHaxoxaeHue n 6uonormnyeckue QyHkummn JHK.
Buabl PHK. ®yHKunn PHK B KneTke.

CTpoeHve Monekynbl AT®. Makpospruyeckme cBssm B Mmosnekyne ATO.
Buonornyeckme pyHkumn AT®. BoccTaHOB/EHHbIE MEPEHOCUMKU, UX (DYHKLMM B
Knetke. Jpyeue muyxneozuompugocgpamor (HTD). CekBeHupoBaHve [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHas 61onorus: 6MoXMMmnyeckmne n 6Mopusnyeckmne nccnienoBaHms
cocTaBa W MPOCTPaHCTBEHHOW CTPYKTYpbl 6GUMOMONEKYN. Modenuposarue
CMPYKmMypbl U QYHKYUU OUOMONEKV U UX KOMNaekcos. Komnviomepuviil Ou3atin u
opeaHuquKuL? curmes 6MOM0]l€Ky]l uux Hel/lpupOOHblx AHAJI02086.

JdeMoHCcTpaunu

MopTpeTol: J1. MonnHr, K. YoTcoH, ®. Kpuk, M. YUnkuHc, P. ®PpaHKInH,
®. CaHrep, C. INpy3nHep.

Anarpammbl:  «PacnpegeneHne XMMUYECKUX 3/IEMEHTOB B HEXMBOWA
npupoae», «PacnpeaeneHne XMMMUYECKNX 3MIEMEHTOB B XKMBOW NPUPOLE».

Tabmmubl U cxembl: «leprogmyeckas Tabmua XMMUYECKUX 3/IEMEHTOB,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHn3mMoB», «CTpoeHue
MONeKynbl 6enka», «CTPYKTypbl GeNKOBOW MONEKYNbl», «CTPOEHWe MOMEKY/
yrnesofoB», «CTpoeHVe MOIeKyn nuMnuaoB», «HyKNeMHOBble KUCNOTbI»,
«CTpoeHne monekynbl AT ®».

O60opynoBaHKe: XMMUYeckas nocyaa n 06opyaoBaHue.

JlabopaTopHas padora «OOHapyXXeHVe 6e/IKOB C MOMOLLbH Ka4eCTBEHHbIX
peakLuin.

JlaGopaTopnass  pabora  «lIccnegoBaHMe  HYK/IEMHOBBLIX  KUC/OT,
BbIAENEHHbIX N3 KNETOK Pa3/INYHbIX OPraHnN3MOB».

Tema 5. CTtpoeHue U PyHKIIUU KJIETKH

Tvnbl KNETOK: 3yKapuoTuyeckaa W MpokKapuotTnyeckad. CTPYKTYpHO-
(DYHKLMOHa/TbHble 06pa30BaHNSA KIETKMN.



CTpoeHue NPOKapMoTUUECKON KNeTKK. KnieTouHas CTeHKa 6akTepuia 1 apxei.
OCO0OEHHOCTM CTPOEHUS TeTepOTPOHON N aBTOTPOMHOWN MPOKAPUOTUYHECKMX
KneToK. MecTo 1 posib MPOKapuoT B 6MOLIEHO3aX.

CTpoeHve 7 ()YHKUMOHMPOBaHNE  3YKapMOTUYECKOW KNETKM.
Mnasmatnyeckas MembpaHa (nnasmasemma). CTpyKTypa nnasmaTtnmyeckomn
MeMbpaHbl. TpaHCNOPT BELLECTB Yepe3 Mna3MaTuyecKyto MeMopaHy: NacCUBHbIN
(anddpy3uns, obneryéHHas Andidoy3uns), akTUBHbIA (MEPBUYHBLIA U BTOPUYHbIN
aKTVBHbI TpaHcnopT). [lonynpoHMUaemMocTb MeMb6paHbl. PaboTa HaTpuia-
Ka/IMeBOro Hacoca. QHAOUMTO3: NMMHOUMTO3, (haroumTo3. SK30UmMTo3. KneToyHas
cTeHka. CTPYKTYypa 1 PYHKLMN KNETOUYHOI CTEHKM pacTeHWi, rpnbos.

LinTonnasma. Liutosonb. LinTockenet. [gmxkeHne uutoniasmbl. OpraHongbl
Knetkn. OpHoMemOpaHHble OpraHouAbl KAETKW: 3HAOoMna3MaTnyeckasd CeTb
(3MC), annapat NofbgKK, NMM30COMbI, UX CTPOEHME U (IyHKUMW. B3aMMOCBSA3b
OZlHOMeMOpPaHHbIX OpraHonaoB KfeTkn. CTpoeHWe rpaHynsapHOro peTukynyma.
Mexanuszm nanpaeénenusi oenxos ¢ II1C. CNHTE3 pacTBOPUMbIX 6enkoB. CHHTeS
KNETOYHbIX  MembpaH. [nagkmii  (arpaHynsipHblil)  3HAOMIa3MaTUYECKMA
petukynym. CekpetopHaa yHKUMA annaparta Monbapkn. Moougurayus benxos 6
annapame ['onvoocu. Copmuposxa odenkos 6 annapame I onvoxcu. TPaHCNOPT
BELLECTB B KNeTKe. Bakyonm pacTuTeNbHbIX KeToK. KeTouHblid cok. Typrop.

[MoNyaBTOHOMHbIE  OpraHouabl  KMETKW:  MUTOXOHAPWMW,  MNacTufpbl.
IIpoucxooicoenue mumoxonoputi u niacmuod. Cumouoecenes (K.C. Mepeosicrkosckuii,
JI. Mapeymuc). CTpoeHMe M (PYHKUMM MUTOXOHAPWIA 1 nnactug. lMepBuyHble,
BTOPUYHbIE W C/IOXHble  NAacTUAbl  (POTOCUHTEIUPYIOLWMX  3YKapumoT.
XnoponnacTbl, XpOMON/ACThbl, NEAKONIACTbI BbICLUMX PACTEHWIA.

HemembpaHHble opraHongbl Knetku CTpoeHne U yHKLUN HeMeMOpaHHbIX
opraHonaos KNETKMN. Pnéocomsl. Ilpomesicymounvie  hunamenmei.
MukpounameHTbl. Axkmunosvle muxpopuiamenmsi. MbllEYHbIE  KIETKN.
Axmunosvle kKomnonenmol Hemvluieunvlx kiemox. MUKPOTPYOOUKMN. KNeTOYHbIN
LUeHTp. CTpoeHMe W [OBWKEHWE >XIYTUKOB W PecHMYeK. MUKpPOTPy6OUKM
untTonnasmbl. LIeHTpuonb. berku, accoyuuposanHvle ¢ MUKpo@uiameHmamu u
Mukpompybouxamu. Momopusie oenxu.

Appo. Obonouka Agpa, XPOMaTvH, Kapronaasma, A4PbILLKNA, X CTPOEHNE U
GyHKUMWN. AaepHbIi 6enKoBbIA MaTpPUKC. MPOCTPaHCTBEHHOE Pacr O/I0XKEHNe
XpOMOCOM B MHTepasHOM fape. Oyxpomamun u eemepoxpomamun. Benku
XpOMaTUHa — TUCTOHbI. Jlunamuxa s0epuoil 000104KU 6 Mumose. Aoephbiil
mpancnopm.

KnetouHble BK/IOUYeHWA. CpaBHUTE/IbHAA XapaKTePUCTUKA KINETOK 3yKapuoT
(pacTUTENbHOM, XXMBOTHOW, rPUBHONR).

JdeMoHCcTpPauu



MopTpeTtbl: K.C. MepexkoBckui, J1. Maprynuc.

Tabnuubl M cxembl: «CTpOeHME 3yKapMOTUYECKOW KNeTKU», «CTpoeHune
XXUBOTHOW  KNeTKU», «CTpoeHne pacTUTeNbHOW  KNeTku», «CTpoeHue
MUTOXOHAPUNY», «AAP0», « CTPOEHME NPOKAPNOTUYECKON KNETKN».

O6opyfoBaHMe: CBETOBOWM MWMKPOCKOM, MWKpONpenaparbl pacTUTENbHbIX,
YXMBOTHbIX KNETOK, MUKPOMpenaparbl 6akTeprasibHbIX KNETOK.

JlaGopaTopHasi pabora «l/I3ydyeHMe CTPOEHUA K/IETOK  Pas/IMYHbIX
OpraHu3moB».

IlpakTnueckasi pagora «/13ydeHne CBOINCTB KIIETOYHON MeMOpPaHbI».

JlaGopaTopHasi paGora «lIccnefoBaHne naamonusa M fensiaMosvsa B
PacTUTENbHbIX KETKax».

IMpakTnueckasi padora  «l/I3ydyeHne  [OBWMKEHMS  UMTON/A3Mbl B
PacTUTENbHbIX K/ETKax».

Tema 6. O0OMeH BelIeCTB U MPeBPAlicHUE JHEPIrUH B KJIETKe

AccMUNAUNA U AUCCUMUNALNA — iBE CTOPOHbI MeTaboim3ma. Tunbl 06MeHa
BELLECTB: aBTOTPO(HbIA M reTepoTPOdHbIA. Y4UacTue Kucnopoga B 0OMEHHbIX
npoueccax. OHepreTuyeckoe o6ecrneyeHne KNETKU: rMpeBpalleHne AT B
0OMeHHbIX npoueccax. PepMeHTaTUBHbLIA XapakTep peakuuili  KNeTOYHOro
mMeTabo/m3ma. DepMeHTbl, MX CTPOEHWE, CBOMCTBA U MeEXaHWU3M [elCTBUS.
KodepmeHTbl. OTAnUYma PepMeHTOB OT HEOPraHWYEeCKMX Katam3aTopoB. besnku-
aKTMBaTopbl N BENKU-MHIMOUTOPBI. 3aBUCUMOCTb CKOPOCTU (DePMEHTATMBHbIX
peakumii 0T Pa3/InyHbIX (DaKTOPOB.

[MepBUYHBbIA CUHTE3 OpPraHNYecKMX BELUECTB B K/eTke. DOTOCKHTES.
AHoxcueenHblll U OKcuceHHblll omocunmes y oaxkmepuii. Ceemocoouparoujue
nucmennivl U nucmennlvl peaKyuoOHHoc0 yeHmpda. Ponb XJ'IOpOI'ITIaCTOB B |'|p0L||eCC€
(poTocuHTe3a. CBeToBas U TeMHOBasA hasbl. @omoosvixanue, Cs., C,p. u CAM-munol
gomocunmesa. MNPOAYKTUBHOCTL (POTOCKMHTE3a. BinsiHMe pasMyHbIX (PakTopoB
Ha CKOPOCTb (POTOCUHTE3a. 3HaYeHMe POTOCKMHTE3A.

XeMOCUHTES. PasHoo6pasme OpPraHM3mMoB-XeEMOCUHTETMKOB:
HUTpUUUMpYoWwpme GakTepun, >kenesobaktepuun, cepobaktepuu, BOAOPOAHbIE
bakTepun. 3Ha4YeHNe XeMOCHHTe3a.

AHaspo6Hble opraHu3mbl. Buabl 6poxkeHus. TpoayKTbl GPOXKEHUA U KX
MCMO/Mb30BaHNE YeNloBEKOM. AHa3pOOHble MUKPOOPraHM3Mbl Kak OOBLEKTHI
BMOTEXHOIOMMK 1 BO3OYAUTENN 6ONE3HEN.

A3p06HbIe OpraHu3msl. JTan.! 3HepreTn4eckKoro obmeHa.
MoAroTOBUTENbHBIN 3Tan. [NMKONM3 — GECKUCNOPOAHOE PacLLEnsIeHMe IKO3bI.

Bronornyeckoe oKMUCeHMe, UM KNETOYHOE AblXaHue. PO/l MUTOXOHAPWIA B
rnpotieccax 61onornm4eckoro oK1ceHNs. Linknnyeckme peakumm. OKUCIMTENbHOE
(hocthopunnmpoBaHne. Duepeus membpannoco 2paduenma npomonos. Cunmes



ATD: paboma npomonnoi AT@-cunmasei. TpeMMyLLECTBA a3POOHOr0 MyTU
0OMeHa BeLLecTB nepep aHaspobHbIM. O EKTUBHOCTb 3HEPTETUYECKOTO 0OMeHa.

JleMOHCTPALMH

MopTtpetbl: k. Mpuctin, K. A. Tumnpsaszes, C. H. BuHorpaackuid, B. A.
SHrenorapat, . Mutyenn, I'. A. 3aBap3uH.

Tabnunubl 1 CXeMbl: « POTOCUHTES», «OHEPTETUUECKNIA 0OMEH», «BUOCUHTE3
benka», «CTpoeHne hepMeHTa», «XeMOCUHTES.

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, 060pyA0BaHNe AN NMPUTOTOB/IEHUS
MOCTOSIHHbIX 1 BPEMEHHbIX MUKPOMpPenaparTos.

JlaGopaTtopHasi paGora  «l/I3yyeHVe KaTa/IMTUYECKOW  aKTMBHOCTU
(epMeHTOB (Ha Npumepe aMunasbl NN KaTanasbl)».

JlabopaTopHass paGora «l/3yyeHne (PepMEHTATMBHOIO pacLyen/ieHns
Nepokcmaa BOAOPOAA B PaCTUTENbHBLIX U XXUBOTHBIX KNETKAX».

JlabopatopHass padora «CpaBHeHMe MpPOLUECCOB (HOTOCUHTE3A U
XEMOCUHTE3a».

JlabopaTopHas padora «CpaBHeHMe MPOLECCOB OPOXKEHNSA N LbIXaHNSA.

Tema 7. HaciencrBenHas uHgopManus U peaju3anus eé B KiIeTKe

Peakuun MaTpuyHOro cuHtesa. MNMpuUHUMN KOMMNIEMEeHTapHOCTN B peakumnax
MaTPUYHOro CUHTE3a. PeanM3aumns HacneacTBEHHON MH(opMaLmn. MeHeTUYEeCKIMiA
KO, €ro cBoicTBa. TpaHCKpunumua — matpuyHbid cuHTe3 PHK. TMpuHUMNb
TPAHCKPUMLMX: KOMMIEMEHTAPHOCTb, aHTUNapaNIeNlbHOCTb, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckoti knemxe. Hexooupyrowue PHK.

TpaHcnaums n eé atanbl. Yuactue TpaHcnopTHbiIX PHK B 6rocnHTese 6enka.
Ycnosua 6uocuHTtesa 6enka. KogumposaHve ammHOKMCIOT. Posib pubocom B
BMOCUHTE3E Genka.

Cospemennvle npeocmasienus o cmpoenuu 2enos. OpraHM3auns reHoma y
NPOKapuoT N 3yKapuoT. Perynaums akTMBHOCTU FEHOB Y NPOKapuoT. 'mnoTesa
onepoHa (®. XKakob, XX. MaH0). Monexynsipnble mexanuzmvl IKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 peeynayuu pabomei 2ernos. Perynayns 06MeHHbIX
MPOLLECCOB B KneTKe. KNeToUHbI romMmeocTas.

Brpycbl — HEKNETOYHbIE POPMbI XXMU3HWN 1 06MraTHble napasutbl. CTpoeHue
MPOCTbIX U CMIOXHBIX BUPYCOB, PETPOBUPYCOB, 6aKTePNOMaroB. JKusnennblll Yuk
JIHK-cooepoicawux eupycos, PHK-cooepacawux eupycos, o6axmepuogpacos.
Obpamuas mpauckpunyus, peeepmasd, uHmezpasd.

BupycHble 3a60/1eBaHUS YeNOBEKA, XMBOTHbIX, pacTeHuin. CMAA, COVID-
19, coumanbHble N MegULUHCKME NPO6IEMDI.

Buoungopmamuxa: unmezpayus u anaiuz 6onvuiux maccusos (« bigdatar)
CMPYKMYPHbIX Ouoocudeckux 0anusvix. Hanomexnonocuu 6 buonoeuu u meouyume.
IIpoepammupyemvle pynkyuu 6enrxos. Cnocodvl 00cmasKu 1ekapcma.



JleMOHCTPaLMH

MopTtpeTsl: H. K. Konbuos, A. . MiBaHOBCKWIA.

Tabnnupl U CXeMbl: «BUOCUHTE3 GeNKay», «"eHETUYECKUIA KOa», «Bupychbl»,
«bakrepunodarm».

IIpakTuyeckas padora «Co3gaHne MOLENN BUPYCa».

Tema 8. JKuzHeHHBIN HUKJ KJIETKH

KnetouHblil UMKn, ero nepuogbl W perynauus. MHTepdasa n MUTOS.
Oco6eHHOCTM npoLeccoB, NpoTeKalowyx B MHTepdase. MoAroTOBKA KNETKU K
peneHnto.  TpecuHTeTMyecKniA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA U
MOCTCUHTETUYECKUIA (MPEMUTOTUYECKIIA) NEPUObI MHTePasbl.

MatpuyHbii cuHTe3 AHK — penmuvkaums. MpuvHumnel penvkaummn OHK:
KOMIM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATMBHbLIA  CUMHTE3,  aHTUMapaiNebHOCTb.
MexaHnsm pennvkaumm JHK. Xpomocombl. CTpoeHne XpoMocoM. Tenomepbl 1

Tenomepasa. XPOMOCOMHbIA Habop KMeTkM — Kapuotun. AunnovaHbiin
raniougHblii - Habopbl XPOMOCOM. [OMO/IOrMYHbIE XPOMOCOMbI. [10N0BbIE
XPOMOCOMBbI.

[eneHne knetkn — muto3. CTagmMm MUTO3a M MPOUCXOAALLME B HUX
npouecchbl. Tunbl MUTO3a. KapMOKMHE3 U LIUTOKMHE3. Bronornyeckoe 3HavyeHme
MUTO3a.

Perynaumsa MUTOTMYECKOrO UMKa KNeTku. MNporpaMmupyeMas KnetouyHas
rméesnb — anonTos.

KnetouHoe a4po, XPOMOCOMbI, (PYHKUMOHaNbHAA TeHOMUKA. MexaHusmbl
nponugepayuu, oupdepenyuposku, cmapenus u cuberu xiemox. «lL{ugposas
KlemKa» — ououngopmamuyeckue mMooenu GyHKYuOHUP O8AHUS KIemKLU.

JdeMoHCcTpauuu

Tabnuubl N cxembl: «XKU3HEHHbIA UMK KNETKU», «MUT03», «CTpoeHue
Xpomocom», «Pennnkaunsa JHK».

O6opynoBaHye: CBETOBOM MUKPOCKOM, MUKpoOMpenaparsl: «MUTo3 B K/eTKax
KOpPEeLLIKa JTyKa».

JlaGopaTopnass  pabdora  «l/I3yyeHne  XpoMOCOM  Ha  TOTOBbIX
MUKpOnpenaparax».

JlabopaTopHas padoTa «HabmogeHe MMTO3a B K/ETKaX KOHYMKA KOpeLLUKa
nykKa (Ha roToBbIX MUKpOMpernapaTax)s».

Tema 9. CTtpoeHue u PyHKIIUM OPraHM3MOB

buonormnyeckoe pasHoobpasne OpraH13moB. O HOK/ETOUHbIe,
KO/IOHWa/IbHblE, MHOTOK/IETOYHbIE OPTraHN3Mbl.

OCOOEHHOCTM  CTPOEHUA U >KU3HEOEATENbHOCTM  OLHOK/IETOYHBIX
opraHusmoB. bakTepun, apxen, OLHOK/ETOYHbIE TpPUbbI, OAHOKNETOYHbIE
BOZLOPOC/N, Apyrune NpoTUCTbl. KoMoHWaIbHble OpraHn3Mbl.



B3aMoCBA3b YacTeli MHOTOK/IETOMHOIO OpraHu3ma. TKaHu, OpraHbl u
CUCTEMbI opraHoB. OpraH13M Kak efiHoe uenoe. FoMeocTas.

TkaHM pacTeHnid. Twunbl pacTUTENbHLIX TKaHel: 06pa3oBaTesibHas,
MOKPOBHasA, NPOBOAALLASA, OCHOBHasA, MexaHuyeckas. OCOBEHHOCTM CTPOeHMs,
(OYHKLMIA 1 pacronoxXeHns TKaHel B opraHax pacTeHWA.

TKaHV XXUBOTHbIX N 4enoBeka. TWMbl XXMBOTHBLIX TKaHEN: anuTennanbHas,
COefMHUTENbHAsA, MblllevHasi, HepBHas. OCOOGEHHOCTU CTPOEeHUs, (PYHKUUIA W
PacnosioXKeHNs TKaHein B OpraHax XXMBOTHbIX 1 Ye/oBeKa.

OpraHbl. BeretatmBHble W reHepaTvBHblE OpraHbl pacTeHWid. OpraHbl U
CUCTEMbI OPraHoB XXMBOTHbIX 1 YenioBeka. ®PyHKLMN OpraHoB 1 CUC TeEM OpPraHoB.

Onopa Tena opraHuamoB. Kapkac pacteHuil. CKeneTbl OLHOK/IETOYHbIX U
MHOTOK/IETOYHbIX YXMBOTHbIX. Hapy)KHbIA 1 BHYTPeHHWUIA cKeneT. CTpoeHue U
TUMbI COEANHEHNSA KOCTEN.

[BvXeHne  opraHusmoB.  [IBMXKeHWe  OLHOKNIETOYHbIX  OpPraHW3mOoB:
aMéBOUNHOe, XXIYTUKOBOE, PecHUYHoe. [BMKeHNe MHOTOKIETOUHBIX PacTeHWUi:
TPOMU3Mbl U HacTUW. [BMXKEHME MHOTOK/IETOYHbLIX >XMBOTHLIX U YesOBeKa:
MblLLeYHas cuctema. Pedpnekc. CKeneTHble MblLLbl U UX paboTa.

[MuTaHWe opraHu3moB. [lornouwleHne BOAbl, YrNEKWAC/IONO rasa W
MUHEPa/IbHbIX BELUECTB PacTeHUAMW. [MUTaHUE >XXMBOTHLIX. BHYTPMMNONOCTHOE U
BHYTPUK/IETOUHOE nNuLLEeBapeHue. nuTaHne MO3BOHOYUHbLIX YXMBOTHbLIX. OTAeNbI
nuweBapuTeNbHOro Tpakta. [vweBapuTenbHble XKenesbl. [ulieBapuTenbHas
CUCTEMA Ye/IOBEKA.

[bIxaHve opraHn3moB. [ibixaHne pacTeHui. [bixaHue XUBOTHbIX. Anthdy3ns
rasoB yepes3 NOBepPXHOCTL KNEeTKN. KoXKHOe AbixXaHue. [bixaTenibHas NoBepXHOCTb.
YKabepHoe 1 néroyHoe abixaHue. [bixaHue No3BOHOUHbIX XXMBOTHbLIX U Ye/0BEeKa.
3BOJIIOLUMOHHOE  YC/IOXXKHEHME CTPOEHUA JIETKUX MO3BOHOYHbIX >KMBOTHbIX.
[bixaTenbHasa cucTeMa 4enoBeka. MexaHW3M BEHTUMALMM NETKUX Y NTUL, U
MJIEKOMNUTAIOLWMX. Perynaunsa abixaHus. [bixaTtenbHble 06 bEMBI.

TpaHCcnopT BeWeCTB Yy OpraHW3mMoB. TPaHCMOPTHbIE CUCTEMbI PacTEHWUNA.
TpaHCcnopT BEWeCTB Y >KMBOTHbIX. KPOBEHOCHas cuctemMa W eé opradbl.
KpoBeHOCHass cucTemMa MO3BOHOYHBLIX >KMBOTHbIX W 4enoBeka. CeppLe,
KPOBEHOCHbIE COCYAbl M KpOBb. Kpyru KpoBoobGpaleHus. OBOJIHOLMOHHbIE
YCNOXHEHUS CTPOEHNSA KPOBEHOCHOW CUCTEMbI MO3BOHOUHBIX XXMBOTHbIX. PaboTa
cepAaua n eé perynauus.

BbigeneHne y opraHusmoB. BblgeneHve Yy pacTeHuil. BblaeneHune y
XXMBOTHbIX. CoOKpaTuTenbHble Bakyosnu. OpraHbl BblgeneHusa. PunbTpauns,
CeKkpeuus 1 06paTHOe BCcacblBaHME Kak MexaHU3Mbl paboTbl OPraHoB BblAe/ieHus.
CB#3b NOMOCTM TeNa C KPOBEHOCHOM W BblAeNNTENbHOM cucTeMamMu. BblgeneHue y



MO3BOHOYHbIX XXUBOTHbIX U Yenoseka. MNoukn. CTpoeHne 1 PyHKLNOHUPOBaHNE
HeppoHa. Ob6pa3oBaHVie MOUM Y Ye/oBeKa.

3awmTa y opraHuM3moB. 3awuTa y OLHOKNETOYHLIX OpraHu3moB. Crnopsbl
GakTepuii 1N UUCTbI NPOCTENLIMX. 3awpmta Yy MHOTOKNETOYHBLIX PacTEeHWA.
KyTnkyna. CpeacTsa nacCCUBHOM M XUMUYECKON 3apThbl. PUTOHLMABI.

3awmTa Yy MHOTOKIETOUHbIX >XMBOTHbIX. [MOKPOBbI U WX MNPOWU3BOAHbIE.
3awyta opraHusma oT 60se3Held. VIMMyHHas cucTema yenoBeka. KneTouHblin v
rymopasbHbll UMMYHUTET. BPOXXAEHHbLIA M NPUOOPETEHHBIN CReUUgUYecKnia
UMMYHUTET. Teopusi KNOHa/IbHO-CeNleKTUBHOro ummyHuteta (M. Spamx, ®. M.
BepHeT, C. ToHerasa). BocnannTenbHble OTBETbI OPraHM3MOB. POJIb BPO X/AEHHOTO
MMMYHUTETA B Pa3BUTUM CUCTEMHbIX 3a00/1eBAHNI.

PasgpaXnmoctb U perynauus y OpraHu3moB. Pa3fpaXxumocTb Y
OOHOK/NETOYHbIX OpraHusMoB. Takcucbl. Pa3gpaXumocTb U perynauus y
pacTeHMin. POCTOBbIe BeLLECTBA U MX 3HAYEHNE.

HepBHad cucTtema M pedieKTOpHad pPeryndumsa y >KMBOTHbIX. HepBHas
cuctema v eé oTzesbl. IBOMOLNOHHOE YCIOXKHEHNE CTPOEHUS HEPBHOW CUCTEMDI
Y XMBOTHbIX. OTAeNbl F0I0BHOrO0 MO3ra NMO3BOHOUHbLIX XXUBOTHbIX. Peiiekc u
pehekTopHas fyra. be3ycnoBHbIe U YCI0BHbIE Pedi/ieKChI.

['ymMOopanbHaa perynaumsa v 3HAOKPUHHaA CUCTEMA XUBOTHLIX N YesioBeka.
YKenesbl 3HAOKPUHHOWN CUCTEMbI W WX TOPMOHbI. [leiACTBME TOPMOHOB.
B3anMocBA3b HEPBHON WM 3HAOKPWMHHOM cuCTeM. [mMnoTtanamo -runogusapHas
cucTema.

JdeMoHCTpPauKu

[MopTpeT: L. I1. MNasnos.

Tabnuubl 1 cxembl: «OLHOKNETOYHbIE BOAOPOC/AN», «MHOrOKNETOYHbIE
Bogopoc/n», «baktepum», «lMpocTteiume», «OpraHbl LBETKOBbLIX PacTeHUI»,
«CUCTEMbI OpraHoB TMO3BOHOYHbLIX >KMBOTHbIX», «BHYTpPEHHee CTpoOeHue
HaceKoMbIX», «TKaHW pacTeHuin», «KopHeBble CUCTEMbI», «CTpOeHne CTebs»,
«CTpOeHMe NMCTOBOIN MNaCTUHKM», «TKaHU XXMUBOTHbIX», «CKeNeT 4enoBeka»,
«[nweBapuTensHas cuctema», «KpoBeHOCHas cucTema», «/[lbixaTenbHas
cucTema, «HepBHaa  cuctema», «KoXa», «MbllleyHaa  cucTeMa»,
«BblaenntenbHaa cuctemMa», «3HAOKPUHHAA cuUcTeMa», «CTPOEHWE MbILLLbI»,
«IMMyHUTET»,  «KWLIEYHONONMOCTHbIE», «CXemMa  MUTaHUS  PacTeHWUn»,
«KpOBEHOCHbIE CUCTEMbI MO3BOHOYHBLIX >KMBOTHLIX», «CTPOEHME TUApPbLI»,
«CTpoeHne nnaHapum», «BHYTpeHHee CTPOEHWE A0XKAEBOro yepssa», «HepBHas
cuctema pbib», «HepBHad cucTema JArywku», «HepsBHad  cucTema
NnpecMblKaloWmxca», «HepBHaa cuctemMa nNTUU», «HepBHasa  cuctema
MJIEKOMUTAIOLLMX», « HepBHas cCucTeMa YenoBeka», «PediieKkes.



O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKponpenaparbl 04HOKIETOYHbIX
OpraHvM3mMoB, MUKpOMpenapartbl TKaHeil, PakoBWMHbI MOJIUIOCKOB, KOJIEKLMM
HaCeKOMbIX, UIMIOKOXMX, YXMBble 3K3eMN/IAPbl KOMHATHBLIX pacTeHuid, repbapuu
pacTeHMn pasHbIX OTAEN0B, BfA@KHbIe Mpenapatbl >KUBOTHbLIX, CKeNeThl
MO3BOHOYHbIX, KOMMEKUMN 6ECMO3BOHOYHbIX XWMBOTHbLIX, CKE/eT YeNoBeka,
060opyL0BaHWe A4/19 LeEMOHCTPALMM MOYBEHHOT O 1 BO3AYLLUHOIO NUTaHNA PaCcTEHWNA,
pacLuensieHns Kpaxmasna u 6ekoB Nog AeincTBreM (hepMeHTOB, 060pyA0BaHMe A1
AEMOHCTPAaLMN OMNbITOB MO U3MEPEHWNIO XKM3HEHHON EMKOCTM NErKNX, MexaHn3ma
AbIXaTeNlbHbIX ABVXKEHWIA, MOENN rO/I0BHON0 MO3ra Pas/INyHbIX XXUBOTHBIX.

JlaGopaTopHas padora «l/I3y4yeHne TKaHeN pacTeHUA».

JlaGopaTopHas padora «l/I3yyeHne TKaHEN XXNBOTHbLIX».

JlaGopaTopuasi padora «l/I3y4yeHne opraHoB LIBETKOBOI0 pacTeHUs».

Tema 10. Pa3mMHoxeHHe U pa3BUTHE OPraHU3MOB

PopMbl pasMHOXeHUss OpraHM3MoB: 6ecrosioe (BK/HOYas BEreTatMBHOE) U
nososoe. Buabl 6ecrnofioro  pasMHOXEHWA: MOYKOBaHWE, Cropynauus,
(pparmeHTaLMsA, KNOHUPOBAHME.

MonoBoe pasmHoXeHWe. [NonoBble KNeTKW, UM rameTbl. Meio3. Ctagum
Meio3a. [NosefeHVe XpOMOCOM B Meio3e. KpoccuHrosep. BUOIOrMYeCKMin CMbIC/T
Meii03a M M0M0BOro npouecca. Melio3 M ero MecTo B >KU3HEHHOM LMKIIE
OpraHv3mos.

MpeasapobllleBoe pa3suTre. MamMeToreHes y XX1BOTHbIX. [10/10BbIe XKenesbl.
O6pasoBaHue 1 pa3BUTKE MO0BbIX KNeTOK. CriepmaroreHes 1 ooreHes. CTpoeHue
MOJI0BbIX K/IETOK.

OnnogoTBOpeEHNe U 3MOPUOHAIbHOE pas3BUTME XXMUBOTHbLIX. Cnocoobl
OM040TBOPEHNUA: HAPYXKHOE, BHYTPeHHee. NapTeHoreHes.

NHAvBMAYanbHOe pa3BUTME OPraHU3MoB (OHTOreHe3). OMOPMOIOrNa — HayKa
0 pasBUTUM OPraHU3MOB. Mopdgozeernez — 0OHa u3 21asHbIX NPoobIeM IMOPUOTIOSUU.
Konyenyuss mopghoeenos u mooenu mopgoceneza. Cragum ambpuroreHesa
XWBOTHbIX (Ha npuMmepe narywku). [ApobneHve. Twunbl  gpobneHus.
Jlemepmunuposannoe u HedepMuHuUposarHoe OpooaeHue. bnacmyna, munol
onacmyn. OCOBGEHHOCTM [APO6/EHNA MeKonuTaloWwmx. 3apojblLLeBble JIMCTKU
(racTpynaums). 3aknagKa opraHoB 1 TKaHe 13 3apO/bILLEBbLIX IMCTKOB. B3aMHoe
BIMAHME YacCTeld pa3BMBAIOLLErocs 3apofbia (3MOpMoHaIbHas UHAYKUKS).
3aknagka naHa CTPOEHWA D>KMBOTHOTO KaK pesynbTaT  MepapXuUyeckKmx
B3aMMOLENCTBUIA TeHOB. BrnsHWe Ha 3MOpUOHa/IbHOE pas3BUTUE Pas3/INYHbIX
(haKTOPOB OKPY)KatoLLEW cpefb!.

PoCT 1 pa3BUTME XMBOTHbIX. MOCTIMOPMOHaNbHbIA nepuog. lMpsmoe u
Henpsmoe passuTue. Pa3BuTve C MeTamop(o3oM Yy 6ecrno3BOHOYHBLIX U
MO3BOHOYHBIX >XMBOTHbIX. BMOMOrMYeckoe 3HayeHWe MPSAMOro W HemnpsMoro



pa3BUTUA, UX pPacnpocTpaHeHVe B Npupoae. Tunbl pocTa XXMBOTHLIX. PaKTopbI
PErynsauum pocTaXXMBOTHbLIX U Yenoseka. CTagumn NoCcTamopruoHaIbHOrO Pa3BUTUS
Y )XMBOTHbIX 1 YenoBeKa. [epunobl OHTOreHesayenoseka. CTapeHue U CMepThb Kak
61oI0rnyecKmne NPoLEeCCsI.

PasMHOXeHVEe M pa3BUTME pacTeHMid. MameTouT n cnopogwmt. Meiio3 B
XM3HEHHOM UMKe pacTeHuAd. O6pa3oBaHMe CcMop B Mpouecce Melno3a.
[ameToreHes Yy pacTeHuil. ONNOLOTBOPEHWE W pPas3BUTUE PaCTUTE/bHbIX
opraHv3amos. [BoiHOe 0N/0A0TBOPEHME Y LBETKOBbLIX pacTeHuiA. Obpa3oBaHue U
pa3BUTME CEMEHN.

MexaHn3Mbl PerynsaummM OHTOreHe3a y pacTeHUn U XXMBOTHBIX.

JdeMoHCcTpannu

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

Tabnmubl 1 cxembl: «BeretatnBHOe pasMHOXeHMe», «Tunbl 6ecrnosioro
Pa3sMHOXeHUA», «Pa3sMHOXeHWe XnaMuaoMoHaabl», «Pa3MHOXEHWe 3Br/eHbI»,
«Pa3MHOXeHWe rnapbl», «Meros», «XpoMoCoMbI», «["aMmeToreHes», « CTpoeHue
ANLEKNETKN U criepmato3onga», «OCHOBHbIE CTaAuM OHTOreHesa», «Ipsmoe u
HempsiMoe pasBuTMe», «Pa3BUTME MaNCKOro >Kyka», «Pa3BuTve capaHuun»,
«Pa3BuUTNE NAryWKN», «[BOHOE OMNNOAOTBOPEHME Y LIBETKOBbIX PACTEHWUIA»,
«CTpoeHVe CeMSIH 0AHOA0/bHbIX U ABYA0/IbHbIX PACTEHUIA», « X KN3HEHHbIV LKIT
MOPCKOM  KanycTbl», <«XXKU3HEHHbIA UMK MXa», <« KU3HEHHbIA LUK/
NanopoTHMKa», «XXN3HEHHbIV LUK COCHBbI».

O6opynoBaH/e: CBETOBOM MWKPOCKOM, MWUKpPOMpenaparbl ANLEKNIETOK W
CNepmaro30MaoB, Mogenb «LIMKn pasBuUTUA NATYLIKA».

JlaGopaTopHasi paboTa «l/I3yyeHne CTPOEHUSA NOJIOBbIX KNETOK Ha rOTOBbIX
MUKponpenaparax».

IIpakTuueckast padora «BbIfB/eHME MNPU3HAKOB CXOACTBA 3apO/blLUen
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTopnass paGora «CTpOEHME OPraHOB pPasMHOXKEHUA BbICLUNX
PacTeHN».

Tema 11. I'eHeTMKA — HAYKa O HACJEJACTBEHHOCTH M U3MEHYHMBOCTH
OpraHu3sMoB

cTopma CTaHOBNEHMS U Pa3BUTUA TEHETUKM KakK Hayku. Pabotbl .
MeHgensa, . ne ®pusa, T. MopraHa. Ponb 0Te4eCTBEHHbIX YUYEHbIX B Pa3BUTUN
reHetukun. Pabotbl H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. .
KapneueHko, HO. A. dunnmnnyeHko, H. B. TumodeeBa-PecoBCKoro.

OCHOBHbIE reHeTUYECKIME MOHATNA U CUMBOJIbI. [T OMOIOrMYHbIE XPOMOCOMBI,
aNNefbHble TeHbl, afbTepHATUBHbIE MPU3HAKW, AOMWHaHTHbLIA U PeLeCcCUBHbLIN
MPU3HaK, roMO31roTa, retTepo3nroTa, YACTas IMHWUA, TMOPUAbI, TEHOTUM, (PEHOTU.



OCHOBHble ~ MeTOAbl  FEHETUKW:  TMOPULOMOTNYECKNA,  LMTONIOMMYECKUIA,
MOJIEKYNIAPHO-rEHETUYECKIIA.

JleMOHCTPALMH

[MopTpeTbl: . MeHgens, . ge ®pus3, T. MopraH, H. K. Konbuos, H. .
Basunos, A. H. benosepckui, I'. [1. KapneyeHko, FKO. A. dunmnyeHko, H. B.
TumoeeB-PeCcoBCKUIA.

Tabnnupbl 1 cxembl: «MeTofbl TeHETUKNY», « CXeMbl CKPELLMBAHNS».

JlaGopaTopHass padora «[po3oduna Kak OOBEKT TEHETUYECKMX
nccnefoBaHnin.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

MoHornbpugHoe ckpewwmsaHue. [lepBblid 3aKOH MeHfens — 3akoH
efnMHO06pa3una rmbpuaos nepBoro NoKoneHus. MNpaswno LOMUHMPOBaHNA. BTopoil
3aKOH MeHpaens — 3aKOoH pacLienneHus npusHakoB. LIMTonornyeckne OCHOBbI
MOHOIM6PUAHOIo CKpeLmBaHus. [M1MnoTe3a YNCTOTLI Famer.

AHanmsunpyoLlee ckpeLuvaHue. MpoMeXyTOUHbI XapaKTep Hac/efoBaHUs.
PacLulenneHne NpnU3HakoB Npu HEMOsHOM LOMUHUPOBaHUMN.

AnrnépuaHoe ckpelwyBaHne. TpeTuii 3akoH MeHaenst — 3aKkoH He3aBNUCUMOro
HacfefoBaHMA  Mpu3HakoB.  LluTonormyeckme  OCHOBbI  AUTMO pUAHOTO
CKpeLmBaHus.

CuenneHHoe Hac/iefioBaHMe npu3Hakos. PaboTel T. MopraHa. CuenneHHoe
HacnefloBaHWe TEHOB, HapyLUeHWE CLEMNIEHUs Mexay reHamu. XpoMOCOMHas
TEopusa HacneaCTBEHHOCTH.

["eHeTUKa Nosia. XpOMOCOMHbIN MexaHWU3M onpegenieHns nosa. AyTocombl U
M0/I0Bble XPOMOCOMbI. [TOMOraMeTHblil 1 reTeporameTHblii non. eHeTnuyeckas
CTPYKTYpa NosIoBbIX XpOMOCOM. HacnefoBaHve NPU3HaKOB, CLEN/IEHHbIX C MO0M.

["eHOTUN KaK LienocTHas cuctemMa. MnenoTponna — MHOXXECTBEHHOE [ieiCTBMe
reHa. MHOXeCTBEHHbIN annenMsMm. B3avmofeicTBMe HealNe/lbHbIX TEHOB.
KomnnemeHTapHOCTL. 3nucTas. MNonnmepus.

CeHETUYECKUA KOHTPO/SIb PasBUTMA PacTeHWI, XXMBOTHBLIX W 4YesloBeKa, a
Takke (PU3NONOrMYECKUX MPOLECCOB, MOBEAEHUSA W KOTHUTMBHBLIX (PYHKLWNA.
["eHeTUYEeCKNEe MeXaHU3Mbl CUMOMOTreHe3a, MeXaHU3Mbl B3aMOAENCTBUSA «XO351H
— MapasuT» N «X03MH — MUKPOOMOM». ["eHeTUYecKMe acrekTbl KOHTPO/A U
M3MEHEeHUs HacneLCTBEHHOW MH(OPMALIMM B MOKOJIEHUAX KIETOK 1 OpraHW3MOB.

JeMoHCcTpauuu

MopTpeTol: ['. MeHgens, T. MopraH.

Tabnmubl 1 cxembl: «[epBblii 1 BTOPOK 3aKOHbI MeHens», « TPeTuil 3aKoH
MeHgens», «AHanM3npyroLlee CKpelmBaHme», «HenonHoe AOMWHUPOBaHUE»,
«CUenneHHoe Hac/iefjoBaHMe MPU3HAKOB Yy [AP030¢usbl», «IeHeTuKa nona»,



«Kapuotun 4enoseka», «Kapuotnn gpo3oguibl», «Kapuotun nTuubl»,
«MHOXECTBEHHbI annenn3m», «B3anMoaencTeme reHoB».

Ob6opynoBaHve: MoAenb A/ [eMOHCTpauuMm 3aKOHOB efuHoo6pasus
rmbpuioB nNepBoro MOKOJEHWA W pacLUenieHnss nNpu3HaKoB, MOJENb A/
AEMOHCTpaUMN 3aKOHa He3aBMCMMOIO Hac/nefoBaHWA MNPU3HaKoB, MOAeNb AnA
AEMOHCTPaUUN CLIENIEHHOr0 HacnefoBaHUA NMPU3HaKoB, CBETOBOW MWMKPOCKOM,
MUKponpenapar: «po3ouna».

IMpakTuueckast padora «/3yyeHVe pe3ynbTaTOB  MOHOrMOPMAHOIO
CKpeLvBaHunsa y Ap030un/bI».

IlpakTnueckast padora  «VI3ydeHne pesynbTatoB  AUTMOPULHOTO
CKpeLLMBaHNA Y AP030¢Kn/IbI».

Tema 13. 3aK0OHOMEPHOCTH M3MEHYHMBOCTH

B3aMmogelictBue reHotuna w cpegbl nNpu (OPMUPOBAHMKU  (PEHOTUMA.
I3MEHYMBOCTbL MPU3HAKOB. KayeCTBEHHbIE U KONMYECTBEHHbIE NMPU3HaKN. Bubl
N3MEHUYMBOCTU: HeHacneCTBEHHaA N HacNeACTBEHHaAA.

MogudukalumoHHas M3MeHYMBOCTbL. Pofib  cpefbl B (hopMMPOBaHUK
MOANMPUKALMOHHOW M3MEeHYMBOCTN. HopmMa peakumun npusHaka. BapnaumoHHbIi
psg W BapuaumoHHas kpueas (B. MoraHHceH). CBoilCTBa MOAUMMKALMOHHOW
N3MEHUYMBOCTMW.

["eHOTUNMYecKass N3MeHYNBOCTL. CBOCTBA FTEHOTUMNYECKO M3MEHUNBOCTM.
Buabl reHOTUMNYECKON M3MEHUMBOCTU: KOMOUHATVBHAA, MyTaLNOHHas.

KombunHatuBHas WM3MeHYMBOCTb. Meio3 M MosioBO Mpouecc — OCHOBa
KOMOWHATUBHOM N3MEHYMBOCTU. POJIb KOMOUHATMBHOM N3MEHYMBOCTU B CO3aHNK
reHeTMYecKoro pasHoobpasus B npegenax 04HOro BUAa.

MyTaumMoHHass W3MEHUYMBOCTb. Bufbl MyTauWii: TeHHble, XPOMOCOMHbIE,
reHomHble. CMOHTaHHble W MHAYUWPOBaHHbIE  MyTauun. HAfepHble U
uuTonnasMaTnyeckue mytaumm. Comatuyeckue u nososble MyTaumun. pUYnHBI
BO3HVWKHOBEHUA  MyTauuin. MyTtareHsl M WX BAWAHWME HA OPraHu3Mbl.
3aKOHOMEPHOCTN MYTAUMOHHOIO npouecca. 3aKOH FOMOJIOTUYECKUX PALOB B
HacnefCcTBeHHOW M3meHumBocTU (H.N. BaswnoB). BHesgepHas M3MEHUMBOCTb U
HacneCTBEHHOCTb.

Onucenemuka u INUCEHOMUKA, PpPOJb INUCEHEMUUECKUX gbaKmopoe 6
HACNeO0B8AHUU U UBMEHYUBOCU (f)eHOI’l’lul’lulleCKuX NPU3HAKOB Y OP2AHUIMOE.

JeMoHCcTpauuu

MopTpeThbl: . ae ®pus, B. NoraHHceH, H. . Basunos.

Tabnmubl ¥ cxembl: «Bufbl M3MeHUMBOCTM», «MoAUMKALMOHHAS
N3MEHYNBOCTb», «KombuHaTrBHas N3MEHYNBOCTb», «Meino3s»,
«OnnofoTBOpeHNe», «I"eHeTUYeCKMe 3ab0/1eBaHNA YenioBeka», «Buabl MyTaumins.



O6opyaoBaHMe: XnBble U repbapHble 3K3eMMAPbl KOMHATHLIX PacTeHUH,
PUCYHKM (hoTOrpadmm) XMBOTHBLIX C Pa3IMYHbIMK BUAAMN N3MEHUNBOCTU.

JlaGopaTopHnas padora «lccnenoBaHne 3aKOHOMepHOCTel
MOAN(NKALMOHHON U3MeHYMBOCTU. [1OCTpOeHWe BapualyMOHHOTO psaja U
BapMaLMOHHON KP1BOI».

IMpakTnueckast pa6ora «Mytauyum y [Apo3oduibl  (Ha rOTOBbIX
MUKpOonpenaparax)».

Tema 14. I'eHeTHKA YesiOBeKA

Kapnotun 4yenoseka. MexayHapogHas nporpamma nccrefoBaHns reHoma
yenoseka. MeToabl  M3YYeHUS  TEHETUKW  YeNloBeKa:  reHeasiorMyecKui,
OM3HEL0BbIN, LIMTOreHETUYECKINA, NoNyNALMOHHO -CTaTUCTUYECKIIA,
MOJIEKY/IIPHO -TreHETUYECKNIA. CoBpemeHHoe onpegeneHve reHoTuna:
MO/IHOreHOMHOE CEKBEHUPOBaHMe, reHOTUNNPOBaHKE, B TOM YUC/IE C NOMOLLbLIO
MUP-aHanm3a. HacneacTeeHHble 3a601eBaHNS YenoBeka. ["eHHble 1 XPOMOCOMHbIe
60/e3HN uenoBeka. bofie3HW €  HacNeLCTBEHHOM NPefPacrosioXeHHOCTbIO.
3HayeHVe MeAULMHCKON reHeTUKN B NPefoTBPaLLEHNN N NIEYEHNN TeHETUYECKIMX
3ab60NeBaHMn YenoBeka. MefnKO-reHeTUYeCKOe KOHCYNbTpoBaHWe. CTBO/OBbIE
KNeTKW. TIOHATNE «TeHETUYECKOro rpysa». DTUYECKMe acnekTbl UCCef0BaHNI B
061aCcTN pefaKTUPOBaHNA reHOMa M CTBOJIOBbIX K/ETOK.

["eHeTMYeCcKne (aKTOpbl MOBbLILLEHHOW YYBCTBUTENIbHOCTU YenoBeka K
(h13NYECKOMY Y XUMUYECKOMY 3arpsA3HEHNIO OKPYXKatoLLeln cpefbl. MeHeTnyeckas
NpeLpacnooXeHHOCTb Ye/l0BeKa K Natosiorusm.

JdeMoHCTpPauKu

Tabnuupl 1 cxembl: «KapnoTun yenoseka», «MeTofbl N3YUYEHUSI TEHETUKN
yenoseka», «I"eHeTnyecKkme 3ab0/1eBaHNSA Yel0BeKa».

IMpakTHueckas padora «COCTaB/NEHVE N aHaSIM3 POSOC/IOBHOM».

Tema 15. Cesiekuust OpraHu3mMoB

[omecTnkaumsa 1 cenekumsa. 3apoXaeHWe CenekumyM M [OMEeCTUKaL MW,
YyeHne H. W. BasunoBa 0 LleHTpax npoucxXoXaeHus U MHOroob6pasus
KY/IbTYPHbIX pacTeHUiA. POnb CefekumMmn B CO34aHUM COPTOB PacTeHUA MU NOpPoL,
XMBOTHbIX. COpT, nopofa, LWTaMM. 3akOH rOMOJIOFMYECKMX pPsAdoB B
HacneaCcTBEHHOW M3MeHUMBOCTM H. . BaBuioBa, €ro 3HayeHue Ans
CeNeKUMOHHON paboThbl.

MeToAabl CenekUMOHHON paboTbl. VICKYCCTBEHHbIM OTOOP: MacCOBbIA K
NHAVBNAYa/IbHBLIA.  OTanbl  KOMOWHALUMOHHOW  cenekumn.  VcnbiTaHue
npoussogutenied nNo notomctey. OT60OpP MO TFeHOTUMY C MOMOLLUBIO OLEHKM
(peHOTMNa NOTOMCTBA 1 OTOOP MO reHoTUMy C NomMoLLUbio aHanm3a HK.

ICKYCCTBEHHbIA ~ MyTareHe3 Kak MeTO[  CEeNeKUMOHHOW  paboThl.
PagnaumoHHbIA N XUMUYECKUIA MyTareHe3 Kak MCTOYHUK MYTaumin y KynbTYpPHbIX



(hopm oOpraHn3moB. WKcnosb3oBaHWe TEHOMHOIO pefakTMpOBaHWUA W MEeTOO0B
PeKOMOMHaHTHbIX AHK an1s nonyvyeHns Ncxo4HOro matepuana gns Cenekuum.

[MonyyeHne MoANI0UA0B. BHyTpunBMAaoBas rmépugmsaums.
B/M3KOPOACTBEHHOE  CKpewmBaHWe, WA UHOGpUAMHT.  HepofcTeeHHOe
CKpeLwyBaHue, Wn aytopuanHr. Fetepo3nc U ero NpuymnHbl. Mcnonb3oBaHue
reteposuca B cenekummn. OTganéHHaa rnbpuamsaums. NMpeogoneHve Gecnnoans
MEXBUA0BbIX TMOPUA0B. [LOCTVXeHWS CENeKLUN PaCTEHNIA U XKUBOTHbIX. «3ernénas
Ppesoiioyusy.

CoxpaHeHVe N N3yYeHre reHeTUYECKUX PECYPCOB Ky/bTYPHbIX PacTeHUA 1
UX  OWMKUX poAMYerd  AnA  CO3[aHMs  HOBbIX COPTOB U rMbpuAaoB
CE/IbCKOXO3ANCTBEHHbIX  KYMbTyp.  M3yuenue, coxpanenue u ynpasieHue
ceHemu4yecKkumu pecypcamu CelbCKOX03UCIMBEHHBIX U NPOMBICIIOBLIX IHCUBONTHBLLX
6 Yyejix yayduleHus cyuecmeyroumux u CO30aHUSL HOBbIX I’lOpOO, JAUHUL U Kpoccos, 6
mom 4ducie C NnpumMeHeHuem CoepeMEHHbLX Memooos HAYUYHbLX MCCJZQOOGCIHMZZ,
nepeoossix uoell U nepCcneKmueHbLX MmexHoN02Ul.

JdeMoHCTpannu

MopTpeTbl: H. . Basunos, L. B. MuuypuH, . A. KapnedyeHko, 1. T1.
JNykbsiHeHKo, B. J1. Actaypos, H. bopnoyr, [. K. benses.

Tabnuupbl 1 cxembl: «LIeHTPbI NPOMUCXO0XAEHNA 1 MHOT000pa3ns KybTyPHbIX
pacTeHuin», «3aKOH roOMOJIOrMYEeCKNX PALOB B HAC/IEACTBEHHOW N3MEHUMBOCTUY,
«MeTtogb! cenekunm», «OTAaNEHHAs rnépuansaumna», « MyTareHes».

JlaGopaTopHas padoTa «/I3yuyeHne COPTOB Ky/bTYPHbIX PacTeHWIA 1 MOPOL,
AOMALLHNX XXUBOTHBIX».

JlaGopaTopHas padora «/I3y4yeHne METOA0B CENEKLMN PACTEHUNIA».

IIpakTnueckasi padora «[1PUBUBKA PACTEHNI».

Axckypeusi «OCHOBHblE METOAbl W AOCTVKEHUS CeNeKUMU pacTeHuin U
XVBOTHbIX (Ha Ce/IeKUMOHHYI0 CTaHUMIo, M1eMEHHYHO (hepmy,
COPTOUCMbITAaTE/IbHbIA Y4aCTOK, B TeN/MYHOE XO35MCTBO, B Jlaboparoputo
arpoyHVBEpCUTETA UIN HAYYHOTO LIEHTPA)».

Tema 16. BUOTEXHOJIOTHA U CHHTETHYECKAsI OMOJI0THs

OObeKTbl, UCNOJb3yeMble B OMOTEXHONIOTUKN, — KNETOYHbIE N TKaHEBble
Ky/NbTypbl, MUKPOOPraHu3mbl,  UX  XapakTepuctuka.  TpaguumoHHas
OroTexXHOMOrMA:  XneboneyeHne, MOJy4YeHNe KUCMIOMOJIOYHbIX MNPOAYKTOB,
BUHOZeNMe. MUKPOOMONOrnyecknii CuUHTe3. OOBEKTHI MUKPOOUOMOTMYECKNX
TEXHO/IOrniA. Mpon3BoACTBO 6e/ka, aMUHOKUC/IOT U BUTAMUHOB.

Co3aHne TEXHO/IOTUIA Y UHCTPYMEHTOB LiefieHanpaB/ieHHOro U3MEHEHUS 1
KOHCTPYMPOBaHNA FTEHOMOB C Lie/IbHo NOJTyYeHUA OPraHn3MOB U UX KOMMOHEHTOB,
COZlep>KaLLMX He BCTPeyaroLLmecs B Npupoae OMOCUHTETUYECKNE NMYTU.



KnetouHas vHxeHepusi. MeTofbl Ky/lbTypbl KMNETOK M TKaHel pacTeHuin U
XMBOTHbIX. KpurobaHkn. Comatnyeckasd rubpugmsaums u  COMaTUYECKUiA
ambpuoreHes. Kicnonb3oBaHWe raniougoB B CeNeKUMW pacTeHWuid. Ilonyuenue
MOHOKJIOHANbHBIX anmumen. Mcnonb308aHue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 meouyurne. VICKYCCTBEHHOE OMNMOAOTBOPEHME. PEKOHCTPYKLUNS
ANLEKNIETOK N KIIOHUPOBaHME XXMBOTHbIX. MeTog TpaHCcniaHTaumMmn agep KNeTok.
Texuonocuu 0300p06]leHu}Z, KYJ1bmMueuposaHus u MUKPOKIIOHAIb HO2O
PA3SMHONCEHUA Celb CKOXO3AUCIM BEHHbIX Kyioem)p .

XPOMOCOMHasA W TeHHas WHXXeHepus. VICKYCCTBEHHbIA CWMHTE3 reHa U
KOHCTpyupoBaHune pekomouHaHTHbIX AHK. Cozoanue mpamnceennvix opeanuzmos.
JOCTMXKEHNA 1 NepcrnekTBbl  XPOMOCOMHOW W TFEHHOW  VIHXKEHEPUW.
SKO/IOTNYECKME M 3TUYECKUNE NPOG/IEMbI FEHHOW UHXXEHepUN.

MeauumHckme 6uotexHonornn. MoctreHoMHas Ludgposas megmunHa. MupP-
AMarHocTka. MeTab0NOMHbIA aHaM3, TEeHOLEHTPUYECKUA aHain3 npoTeomMa
yenoBeka /19 OLEHKM COCTOAHWA ero 340poBbs. VIcnonb3oBaHWe CTBOJIOBbIX
KNeTok. TapretHaa Tepanus paka. 3D-6MOMHXeHepus [ONn9  paspaboTKu
(hyHAAMEHTa/IbHbIX OCHOB MEeAMLUMHCKMX TEXHOMOIMIA, CO3[aHNA KOMMIEKCHbIX
TKaHEN CoYeTaHVeM TEXHOOMNIA TPEXMEPHOro BGUMONPUHTUHIA U CKaddhonanHra
0151 peLleHns 3afad nepcoHaM3npoBaHHOM MeAULMHBI.

Co3flaHMe BEKTOPHbIX BaKUWH C LEblo 0b6ecrneyeHnss KOMOUHUPOBAHHOM
3alWmTbl OT B036yauTteneir OPBW, ycTaHOB/EHVWE MOJIEKY/IAPHBLIX MeXaHWU3MOB
(hyHKUMOHMpoBaHUa PHK-cogepalimx BMpyCcoB, Bbi3bIBAOLLMX 0COO0 ONacHbIe
3a60/1eBaHNA Ye/0BeKa U XMBOTHbIX.

JeMoHCcTpPauu

Tabnmubl 1 cxembl: «l/crnosib30BaHNe MUKPOOPraHN3MOB B NMPOMbILLIEHHOM
Npon3BoAcTBe», «KNneTouHaa NHXeHepusa», «I eHHaa NHXeHepusa».,

JlabopaTopHas padorta «l/I3y4yeHne 00BLEKTOB OUOTEXHOIOTN.

IIpakTuyeckas padora «[onyyeHne MOMTOYHOKUCIbIX MPOAYKTOB».

IKcKypeusi «BUOTEXHOMOMMA — BaXHeWWas NpoM3BOAMTeNbHAs cuia
COBPEMEHHOCTU (Ha BMOTEXHO/IOTMYECKOE MPON3BOACTBO)».

11 KJIACC

Tema 1. 3apo:knenue m pa3BuTHE IBOJIOIMOHHBIX NMPEJACTABJIECHUN B
OuoJIoTHH

JBOMIOUMOHHasA Teopua Y. [OapsuHa. [lpeanocbiikKn BO3HUMKHOBEHWSA
flapBuHMU3Ma. KM3Hb U HaydHas feAaTtenbHoCTh Y. [apBuHa.

[BVXyLLME CU/bl 3BOIKOLMN BUAOB NO Y. [lapBUHY (BbICOKAsi UHTEHCUBHOCTb
PasMHOXEHUA OpraHM3MOB, HAC/IEACTBEHHad W3MEHYMBOCTb, OOpbba 3a
CYLLECTBOBaHMWE, ECTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOP).



OdopmneHne cuHTeTUYeckoi Teopun asonounn (CT3). HenTpanbHas
Teopusa 3sosoumn. CoBpemMeHHas  3BOJMOLUMOHHaA  6Kosiorms.  3HayeHue
3BOJIFOLMOHHOM Teopun B (HOPMUPOBAHMMN eCTECTBEHHO -HaYyYHOW KapTUHbI MUpa.

JleMoHCTpaumn

MopTpeTbl: ApuctoTenb, K. JlIuHHen, XK. B. Jlamapk, 3. XK. CeHT-Unep, XK.
KioBbe, Y. dapsuH, C. C. Yetsepukos, L. U. LLmanbrayseH, k. XongeiH, A. K.
benses.

Tabnmubl 1 cxembl: «Cuctema xueor npupodbl (No K. JIMHHEND)»,
«JleCTHMUA >KMBbIX cywecTs (no Jlamapky)», «MexaHn3sM (HopMUPOBaHUS
MPUCNOCOGMEHNIA Y pacTeHUA N XMBOTHbIX (Mo Jlamapky)», «KapTta-cxema
MapLupyTa nyTewecTsusa Y. [lapBuHa», «Haxoaku Y. OapsuHax», « PopMbl 60pbObI
3a cyllecTBOoBaHMe», «[lopoabl ronybein», «MHoroobpasune KynbTypHbIX (hopMm
KanycTbl», «[1opobl 4OMALLHUX XXMBOTHbIX», « Cxema 06pa3oBaHus HOBbIX BUA0B
(no Y. [apsuHy)», «Cxema COOTHOLLEHUA [OBWMXKYLUMX CWUT  3BOOLMNY,
«OCHOBHbIE MOJIOXKEHUS CUHTETUYECKOI TEOPUM 3BOJTHOLUM.

Tema 2. MuKpo3BoJIIOLMS U €€ pe3yabTaThl

Monynauma Kak snemeHTapHas eanHuua 38ooUMK. COBpEMEHHbIE METO/bI
OLeHKM TEeHETMYeCKOro pasHoobpasud W CTPYKTYpbl Nonynauuid. 3meHeHve
reHo(oHZa NOMyNAUMM Kak 3/eMeHTapHOe 3BOJIIOUMOHHOE fBNeHue. 3akoH
reHeTM4Yeckoro pasHosecus k. Xapam, B. BaitH6epra.

AnemeHTapHble akTopbl (ABWKYLUME CWUNbl) 3BOMOLUMK. MyTaunOHHbIN
npouecc. KombuHaTVBHAs W3MeHYMBOCTb. [lpeid TreHoB —  cC/y4ailHble
HEHanpas/ieHHble  M3MEHEeHUs 4acToT alieneid B nonynAaumax.  OqekT
ocHoBatensa. JOgpgexm oOymuliounoco eopaviuika. CHUdCEHUE 2eHemUUEeCKO20
pasHoobpasus: npudunsl u cieocmsus. llposenenue sghgpexma Opetigha 2enos 6
bomvuwiux u  maneix  nonyrayusx.  Murpaumun.  Msonauma  nonynsyuia:
reorpagpuyeckas (NpocTpaHCTBeHHas), bronormyeckas (penpofyKT1BHas).

ECTeCTBEHHbI OTOOP — HanpasNALWMA (akTop 3somouun. Popmbl
eCTEeCTBEHHOro 0oTbopa: ABWKYLUMA,  CTabUIN3MPYIOLWWIA,  pa3pblBatoLLyii
(am3pynTuBHbIA). MonoBoin 0TOOP. BO3HMKHOBEHME U 3BONOLMA COLMILHOMO
MOBeAEHNSA XKMBOTHbIX.

[pncnoco6/ieHHOCTb  OPraHM3MOB  Kak — pe3y/ibTaT  MUKPO3BOJTOLMN.
Bo3HMKHOBEHVWE  MpuUCNoco6neHniA Yy opraHusMoB.  Apomopgosbl U
nanoagantaumun. MNpumepsbl NPUCNocobieHnid y OpraHn3MoB: MOPMOo/IOr MYeCcKme,
(m3nonornyeckne,  GUOXMMUYECKMe,  MoBefeH4Yeckre.  OTHOCUTENIbHOCTb
MPMCnoco6/1eHHOCTM OPraH1U3MoB.

Bug, ero kputepum u CTpyKTypa. BupgoobpasoBaHWe Kak pe3y/nbTar
MUKPO3BOIlOUMK. M3onauma — KoyeBor (aktop BuAoo6pasoBaHus. Myt u
CNnocoobl BMA006pa30oBaHus: asinonaTrpuyeckoe (reorpadmueckoe),



cumnaTpuyeckoe  (3KONMOTMYECKOe),  «MrFHOBEHHOe»  (Mosmnaonan3aums,
rmépuansaums). JamtenbHOCTb 3BOJIFOLMOHHbIX MPOLIECCOB.

MexaHn3Mbl (POPMUPOBaAHKA BUOIOTMYECKOro pa3Hoobpasus.

Ponb  3BOMIOUMOHHOM Guonormm B  pas3paboTke HayyHbIX MeTOA0B
CcoXpaHeHus bruopasHoobpasnsd. MUKPO3BOIIOLMSA Y KO3BOIOLMA NapasnToB N UX
X0351eB. MexaH/3Mbl POPMUPOBAHNSA YCTOMYMBOCTM K aHTMOMOTMKaM 1 CNOCOObI
60pbObI C HeW.

JleMOHCTPAaLMH

MopTpetol: C. C. YeTBepukos, 3. Manp.

Tabnuubl 1 cxeMbl: «MyTauMOHHad W3MEHUYMBOCTb», «I1oMynAUMOHHAS
CTPYKTYypa Buga», «CxemMa NposiB/eHNs 3akoHa Xapan—BaliHoepra», « ABumxyLime
CU/Ibl 3BOMOLMN», «DKONOrMYecKass 1301umMa nonynsumnii ceBaHCKOW openn»,
«leorpatumyeckad u30N4UMSA  IMCTBEHHWULbI  CUBUPCKOM W NIUCTBEHHMUPbI
AaypcKom», «MonynsaumoHHbIE BOSIHbI YACIEHHOCTM XULLHMKOB U XKepTB», « Cxema
NEACTBUA EeCTECTBEHHOr0 0T6opa», «PopMbl O0PLObLI 3a CYLLIECTBOBaHMEY,
«/HAyCTpranbHbIA MenaHn3mM», «>KuBble MCKONaeMble», «MOKPOBUTENbCTBEHHAA
OKpacka  YXMBOTHbIX», «[MpepynpexaatoLLas OKpacka  >XUBOTHbIX»,
«®dusmonornyeckme agantauumy», «lpucnoco6MeHHOCTb OpraHM3MoB U eé
OTHOCUTENBbHOCTb», «Kputepun Bnaa», «Buabl-0BoiHMKN», «CTPYyKTypa BUaa B
npupoae», «Crnocobbl BUA006pa3oBaHNs», «I eorpauueckoe BMaoobpa3oBaHme
TPEX BWAOB NaHAbILEN», «3KOMOrM4yecKoe BMA006pa3oBaHMe BUAOB CUHULL,
«Momnnonapl pacTeHnin», « KanycTHO-peaeyHbIn rnépua».

O6opyaoBaHMe: repbapum pacTeHNIA, KONMEKLMN HACEKOMbIX, YyYena NTuL, 1
3Bepeit ¢ npumepamy pPas/iMYHbIX NPUCMOCOGMEHMIA, Yydena NTUL U 3Bepe
pasHbIX BWAOB, repbapun pacTeHUin O6IM3KUX BUAOB, 06pPa30BaBLUMXCA
pas3/fIMyYHbIMK Crocobamu.

JlaGopaTopHas padoTa «BblSiBfleHNE WM3MEHUMBOCTU Yy 0CO06eil 0gHOro
BUOa».

JlabopaTopHassi paGora  «[lpucnocobneHnss  OpraHM3amMoB U UX
OTHOCUTE/IbHasA LieN1eco06pa3HOCTb.

JlabopaTopHasi paGora «CpaBHeHMe BMAOB MO MOP{OIOrMYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoIIOIUA U €€ pe3yabTaThl

MeToAbl  M3y4eHUs  MakpOo3BOMHOUUKW.  [MafeoHTONIOrNYecKne MeToAbl
N3yyeHns aposoumun. [llepexofdHble (QOPMbl M QUIOTEHETUYECKME PAAbI
OpraHn3Mos.

Buoreorpaguyeckne mMetofbl M3y4veHUs 3BonoumMn. CpaBHeHue (iopbl U1
(payHbl MaTepuMKOB M OCTPOBOB. buoreorpagumuyeckune o6nactu 3emnn. Buibi-
3HLEMUKN W PEVIKTBI.



AMOPMONOrNYecKme U CPaBHUTENIbHO-MOPO/IOTMYECKe METOAbI U3YYeHNS
3BOMOUNN. [eHeTMYEeCKMe MeXaHW3Mbl 3BOMOLUMN OHTOreHe3a W MOSABEHUA
3BO/MOUMOHHBLIX  HOBLUECTB. [OMO/IOTMYHbIE W a@HaIOTUYHbIE  OpraHbl.
PyaVMeHTapHble  opraHbl M aTtaBusMbl.  MOJEKYAPHO -TeHeTUYECKNE,
OMOXMMWYECKME U MaTeMaTuyeckme  METOAbl  U3YYeHUs  3BOJIHOLMN.
[[oMonornyHble reHbl. CoBpeMeHHble METO/Abl MOCTPOEHUS (UIOreHETUYECKMX
[lepeBbLEB.

XPOMOCOMHbIe MyTaLM1 1 3BOOLNA TeHOMOB.

O6Lwpe 3aKOHOMepHOCTW (Npasuna) 3BOMOUNN. [Tpunyun cmenvt GyHKyuil.
HeobpatumocTb 3Bonoumn. AganTvBHas pagvaumsa. HepaBHOMepPHOCTb TEMMOB
3BOMOLNN.

JdeMoHCcTpannu

MopTtpetbl: K. M. Bap, A. O. Kosanesckuii, ®. Mionnep, 3. MeKKenb.

Tabnmubl 1 cxeMbl: «PUIOTEHETUYECKUIA PAL NOLLIAAN», «APXEONTEPUKC»,
«3Bepo3ybble  Awepbl»,  «Cteroueanbl»,  «PuUHUOPUTLI»,  «CeMeHHble
NanopoTHMKK», «buoreorpamyeckme 30HblI 3emMn», «Jpend KOHTUHEHTOB,
«PefnKTbl», «HavanbHble CTaguMn 3MOPUOHATILHOTO pPasBUTUA MO3BOHOYHbIX
XUBOTHbIX», «[ OMOJIOTUYHbIE U aHaIOTUYHbIE OpraHbl», «PyAUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHbIE Habopbl YefoBeka W LUMMMaH3e», «[ naBHble
HarnpasneHus 3BO/IIOLMK», «O6LLIMEe 3aKOHOMEPHOCTN 3BOJTHOLMN.

O6opyfoBaHMe: KOMMeKUMmn, repbapumn, Myns>Ku WCKOMaeMblX OCTaTKOB
OpraHvu3mMoB, MY/ISXKU FTOMOJIOTUYHbIX, aHAIOTUYHBIX, PYANMEHTaPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLNN HACEKOMbIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3 HU HA 3emJie

HayuHble runoTesbl MNPOUMCXOXAEHUA XWU3HM Ha 3emne. A6MOreHes U
naHcnepmus. [loHay4Hble NPeAcTaBIeHNs O 3aPOXAEHNN XN3HN (KpeauoHU3M).
['MnoTe3a NOCTOAHHOT O CaMO3aPOXKAEHNA XKN3HW N €€ ONpPOBepXKeHNe onbiTamn P.
Peawn, J1. CnannaHuaHu, J1. MNMacTepa. MNMponcxoxaeHne XXnU3Hu 1 actpobmnosnorus.

OCHOBHbIe aTansl HeopraHM4YecKom 3BOJOLNN. MnaHeTapHas
(reonorunyeckas) aBosoOUMA. XMMUYecKas 3BosloUMA. ABMOreHHbIA CUHTE3
OpraHMYyeckKnx BeLlecTB U3 HeopraHmyeckux. OnbiT C. Munnepa un . HOpw.
O6pasoBaHne MNOMMEPOB M3 MOHOMepoB. KoauepsatHas runotesa A. W.
OnapwvHa, rmnoTe3anepBuYHOro 6ynboHa K. XosaeinHa, reHeTuyeckas runotesa
. Ménnepa. Pnbosumbl (T. Yek) n runotesa «mupa PHK» Y. ['mnbepra.
dPopmMmpoBaHne MembpaH 1 BO3SHUKHOBEHWE MPOTOK/ETKM.

Nctopusa 3emnm n Mmetoabl eé u3ydeHus. lLIcKonaemble OpraHuyeckue
octatkn. [eoxpoHonorma u e€ wmetofdbl. OTHOCUTENbHad U abCcoHOTHas
reoxXpoHosiorus. 'eoXpoHOIOrnyeckas LKasa: 30HbI, 3pbl, NEPUOAbI, SMOXN.



HayanbHble 3Tanbl OpraHMYeckoi 3sostoumun. [losBneHVe W 3BOJHOUMA
MepBbIX KMETOK. DBOMOUMA MeTabo/m3Ma. Bo3HUKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIE 6MOMNEHKM KaK aHa/Ior NepBbiX Ha 3emsie COOOLLECTB.
CtpomaronuTel. [MpoKapuoThl N 3yKapUOoThI.

[pounCX0XaeHNe 3yKapumoT (CMMOMOreHes). IBOJIOLMOHHOE NPOUCXOXKAEHWE
BUPYCOB. [1ponCXOXAEeHNEe MHOIOKIETOYHbIX OpraHn3MoB. BO3HWKHOBEHMe
OCHOBHbIX rpynn MHOTOK/IETOUYHbIX OPraH13MOB.

OCHOBHbIe 3Tanbl 3BOMOLMM BbICLUMX pacTeHWUA. OCHOBHbIE apoOMOpPXO3bI
pacTeHMin. BbIxof pacTeHuin Ha cyuwly. [losiBfieHMe CMNopOBbIX PacTeHUA W
3aBoeBaHMe UMW Ccywn. CemeHHble pacTeHus. [MPOUCXOXKAEHWE LIBETKOBbIX
pacTeHUI.

OCHOBHbIe 3Tanbl 3BO/MOLUM XMBOTHOTO MuUpa. OCHOBHbIE apoOMOPEO3bl
XVBOTHbIX. BeHAckas (hayHa. KeMOpUIACKMiA B3pbIB — MOSB/IEHE COBPEMEHHBIX
TUNOB. [NepBble XOPA0Bble XNBOTHbIE. XXM3Hb B BOAE. SBOMOLMA NO3BOHOYHbIX.
MpoucxoxaeHne amubuii n penTUanii. FPOUCXOXAeHNe MIEKONUTaOWNX ©
ntud. MpuvHumn Knodesoro apomopgo3sa. OcBoeHWe 6ecrno3BOHOYHLIMU U
MO3BOHOYHbLIMU XXNBOTHLIMU CYLLIN.

Pa3BuTMe XWM3HM Ha 3emsie MO 3pam W nepuojam: apxeil, NPOTEPO30iA,
Naneo3oi, Me3030i, KainHO30iW. OO6LWad xapakTepucTuka Kaumatra W
reo/IornMyeckmx npoueccos. MosfBneHVe M pacuBeT XapakKTepHbIX OpPraHM3MOB.
Yrneobpa3oBaHuie: ero yCnoBums 1 BANAHME Ha ra3oBblil COCTaB aTMOCHepsl.

MaccoBble BbIMUPaHUA — 3KOMOTNYecKmne Kpnsmchbl NpoLuioro. MpuymHbl u
CNIeLCTBUA MacCOBbIX BbiMUPaHUil. COBPEMEHHbI 3KOMIOMMYECKUA KPU3MNC, ero
ocobeHHocTW. Mpobriema coxpaHeHns 6MopasHOO6p a3nsa Ha 3emrie.

CoBpemeHHas cucTeMa opraHnM4eckoro mupa. MpuHLUMbl KnaccugpuKkaummn
opraHn3MoB. OCHOBHbIe CUCTeMaTUYeCcKue rpynrbl OpraHu3mMos.

JdeMoHCcTpauu

[MopTpeTbl: ®. Pean, J1. CnannaHuaxu, f1. MNactep, . . MeuHukos, A. .
OnapwviH, k. XongeiH, I'. Ménnep, C. Munnep, I'. KOpw.

Tabnmubl 1 cxembl: «Cxema onbita @. Pegu», «Cxema onbita J1. NMacTepa no
M3YyYeHUI0 CaM03apOXKAeHNS XXM3HW», «Cxema onbita C. Munnepa, . KOpu»,
«JTanbl  HEOPraHMYeckom  3BOMOLUMY»,  «[€OXPOHO/MOrMYECKas  LUKana»,
«HavyanbHble aTanbl OpraHNYecKomn aBonroUUn», «CxemMa 06pa30BaHNs 3yKapnoT
MNyTéM cuUMOMOreHesa», «CucTemMa >XMBOW NpuUpoAbl», «CTpoeHVe BUpyca»,
«ApoMOpo3bl  pacTeHWin», «PUHNOMUTBI», «OLHOK/IETOYHbIE BOLOPOC/N,
«MHOTrOK/IETOUHbIE BOAOPOCIN», «MXU», «[1anopoTHUKM», «[ 0/I0CEMEHHbIe
pacTeHus», «OpraHbl LBETKOBbIX PacTeHUi», «Cxema pPa3BUTUS XKMBOTHOIO
Mupa», «APOMOPdO3bl XMUBOTHBIX», «lpocTenme», «KUWeYHONOMOCTHbIEY,
«['lnockune yepsu», «YNeHUCTOHOTnEY, «PblObI», «3eMHOBO/HbIEe»,



«[lpecmblKaowpecs», «lItuubl», «Mnekonutarowme», «Pa3BUTUE >XU3HN B
apXeNCcKoi ape», «PasBUTHE XKN3HU B MPOTEPO30MCKON ape», «Pa3BuUTUE XXN3HN B
Nane030MCKOM apex», «Pa3BUTME XXN3HN B ME3030MCKOI ape», «Pa3BUTUE XKU3HU B
KaiHO30MCKOW 3pe», «CoBpeMeHHas CUCTeMa OpraHN4yecKoro Mmpa.

O6opypoBaHue: repbapuy pacTeHW pas/IMYHbLIX OTAEN0B, KOJIEKUUM
HaCeKOMbIX, B/I&XKHbIE Mpenaparbl XXUBOTHbIX, PaKOBWHbI MOJITFOCKOB, KOEKLMN
UINIOKOXMX, CKeneTbl MO3BOHOYHBLIX >XMBOTHbBIX, 4y4yena nTuL, W 3Bepew,
KONJIEKUMN OKaMeHeNI0CTen, MOJe3HbIX WCKOMaeMbIX, MYSXKM OpraHuyecKmnx
0CTaTKOB OpraH13MoB.

BupryansHasa JsaGopatopHasi padora «MogenmpoBaHne ONbITOB
Munnepa—HOpu No U3y4veHNo abUOreHHOro CUHTE3a 0PraHNYeCKNX COeLUHEHNI B
MepBUYHOI aTmocdepe».

JlaGopaTopHas padora «VI3ydeHMe M OnuMcaHWe WMCKOMaemblX OCTaTKOB
APEBHMX OPraHN3MOB».

IlpakTnueckasi padora «VI3ydyeHne 0COOEHHOCTEN CTPOEHUS PacTeHWiA
pasHbIX OTAEN0B.

IpakTnueckasi padora «/I3ydyeHne 0CO6EHHOCTEN CTPOEHMS MO3BOHOYHbIX
YKMBOTHbIX».

Tema S. IIpoucxo:xaeHue 4ejJ0BeKa — aHTPONOIeHe3

Pa3fienbl U 3afa4m aHTponosioruu. Metofbl aHTPOMOIOr M.

CTaHOBNeHNe NPeACTaB/IEHNIA O NMPOUCXOXAEHUM YesioBeKa. PefnMrnosHole
BO33peHusi. COBPeMEHHbIE HayYHble TEOPUM.

CXO0/CTBO Ye/oBeKa C XMBOTHbIMU. CUCTEMATUYECKOE MOOXKEHME YE/TOBEKA.
CBueTeNbCTBA  CXOACTBA  Ye/lOBeKA C  )KMBOTHBIMW:  CPaBHMUTESbHO -
MOPO/IOrnyeckue, 3MOpPUOIOrnyeckue, (h1310/10r0 -6MOXNUMUYECKIE,
nosefeHyeckue. OTIMUYKNA YelOBEKA OT XMBOTHbIX. IMPAMOX0XAEHME 1 KOMM/EKC
CBSI3aHHbIX C HM NPU3HAKOB. Pa3BUTUE rOI0BHOIO MO3ra M BTOPOW CUTHa/IbHOM
CUCTEMbI.

[BWKyLLmMe cunbl ((hakTopbl) aHTPOMOreHe3a: 6MOIOrMYecKme, CoUnabHbIe.
CoOTHOLLEHME BMOIOMMYECKUX U COLMANbHBLIX (haKTOPOB B aHTPOMOTeHese.

OCHOBHble CTaguu aHTpornoreHesa. PaHHMe 4yenioBekoobpasHble 06e3bAHbI
(MPOKOHCYbI) Y paHHWE MOHTUAbI — 06LLME NPeAKM HYeNoBEKOOOPa3HbIX 00e3bsH U
nofein. ABCTPanonUTEKN — ABYHOTME NPeaKu ntofeit. YenoBek ymesnbliA, NepBble
M3roTOBNEHNS OPYAUIA Tpyada. YenoBek NPsMOXOAALLMIA N NEPBbIA BbIXOL NOLEN
3a npegenbl  Adpukn. Yenosek rengenbbeprcknii — obwmidi  npeok
HeaHAEePTabCKOro YesoBeKa ¥ YenoBeka pasyMHOro. YUenosek HeaHepTaIbCKUM
Kak BWUf NIOfEeN XONOLHOr0 KnMmarta. YenoBek pas3yMHblii COBPEMEHHOMO TWNa,
[NEHUCOBCKUIA  YenioBeK, OCBOEHME KOHTMHEHTOB 3a npegenamu  ADpUKu.
[ManeoreHeTKa 1 NaseoreHOM1Ka.



JBOMOLMSA COBPEMEHHOIO Ye/oBeka. ECTECTBEHHbI 0TOOP B NOMynsaumax
yenoseka. MyTauMOHHbIA npouecc U nonmmopduam. MonynsunmoHHbIE BOJHBI,
Apend) reHoB, murpaums U «3eKT OCHoBaTens» B MONyNALMAX COBPEMEHHOTO
YenoBeka.

Uenoseyeckne pacbl. oHATME O pace. Bonblive pacbl: eBponeongHas
(eBpasuiickast), aBCTpano-HerpouaHas  (3KBaTopuanbHas),  MOHrO/0MAHas
(asvaTcko-amepuKaHckas). Bpemsa v nyTu pacceneHusi 4yenoBeka Mo MaHeTe.
EONMHCTBO  4enoBeyeckMx pac. HayyHas  HeCcOCTOATE/lbHOCTb  pacu3ma.
Mpn1cnoco6/1eHHOCTb 4YenoBeka K pPasHbIM  YC/IOBUAM OKPYXKAKOLLEN Cpefbl.
BnvaHve reorpauyecko cpefgbl W Apeiidha reHOB Ha MOPgOIOrni 1
(hM3M0NIOT IO YeNoBeKa.

MexancumnanHapHole  Metofgbl B (oM3ndeckod  (6MOI0rMYecKom)
aHTponosorMn.  3BO/MKOLUMOHHAA  aHTpoMnosiorna W NaieoaHTponosiorns
4enIoBeYECKMX Nonynauui. bruocoumanbHble UCCNefoBaHNA NPUPOAbI YenoBeKa.
iccnepgoBaHme KO3BOOLMM 6MOIOTMYECKOTr0 Y COLMaIbHOTO B YeNOBEKe.

JdeMoHCTpannu

MopTpeTsl: Y. AapsuH, J1. lukn, A. A. PoruHckuin, M. M. 'epacumoB.

Tabnnupbl 1 cxembl: «MeTofbl aHTPOMOOT MW, «["0NIOBHOW MO3T YeN0oBeKa,
«YenoBekoobpasHble 006e3bsiHbI», «CKeneT 4YenoBeKa U CKeNeT LUMMMaH3e»,
«PYyLVMMEHTLI N aTaBn3Mbl», « [IBUXKYLLIME CU/bl aHTPOMOreHe3a», « OBOJIOLMOHHOE
[APEBO  YenoBeKa», «ABCTpa/lonuUTeK», «YenoBeK yMmenblit», «Yenosek
NPSAMOXOAALLMIAY, « [LeHNCOBCKMiA YenoBek» «HeaHaepTasbLpbl», « KpOMaHbOHLbI»,
«[peKn YenoBeKa», «3ITanbl 3BOOLUN YeoBeka», «Packl Ye/loBeKay.

O6opyaoBaHMe: MYNSHKM  OKaMeHenocTe, NpPeAMETOB  MaTepuasibHOM
KyNbTypbl MPeAKOB 4enioBeka, penpodykumn (dotorpagmmn) KapTuH C
MU(OSIOTNYECKUMUA U BUONEACKMMI  CHOXKETAMW  MPOUCXOXKAEHNSA YeNOBeKa,
(hoTorpagnm HaxoLOK NCKOMaeMbIX OCTATKOB Y€e/I0BEKA, CKe/eT Ye/ioBeka, MoAe/b
yepena 4enoBeKa M Yepena LWIMMMNaH3e, MOAeNb KUCTU YesioBeka M KUCTU
LUMMNaH3e, MOAeNN Topca NPeLKoB Ye/oBekKa.

JlaGopaTopHasi pabora «/I3ydeHne OCOOGEHHOCTE CTPOEHUS CKeneTa
4e/l0BeKa, CBA3aHHbIX C NMPAMOXO0XAEHNEM.

IIpakTHueckast padoTa «/I3ydeHne 3KOMOrMUYecKnX afanTaLnii YenoBeKay.

Tema 6. JDkoj0rusi — HaAyKa 0 B3aMMOOTHOLICHHUAX OPraHU3MOB H
HAIOPraHU3MEeHHBIX CUCTEM C OKPYKAKLIeH cpeaou

3apoxkaeHvie 1 passuTue akonorum B Tpyaax A. N'ymbosnbata, K. ®. Pynbe,
H. A. CesepuoBa, 3. I'ekkensa, A. TeHcnm, B. H. Cykauésa. Pasgensl n 3agayu
aKonornn. CeAsb 3KOMOTUN C APYTrMMU HayKaMu.



MeTogbl 3konoruu. Monesble HabMOAEHUSA. DKCMEPUMEHTbI B 3KOOTUN:
npupoaHble ¥ nabopatopHble. MogenmpoBaHne B 3KOMOTMW. MOHUTOPUHT
OKpY>KatoLLeW cpefibl: NIOKa/bHbINA, PerMoHa/IbHbIN U r106a/bHbIN.

3HauyeHMe 9KOJIOTMYECKMX 3HaHWM  ANd  4enoBeka.  JOKOJI0rmMyeckoe
MMPOBO33PEHNE KaK OCHOBA CBf3eld YenoBevecTsa C nNpmpogon. dopmmposaHme
3KOJIOTMYECKOM Ky/NbTYPbl Y 3KOIOTMYECKOW rpaMOTHOCTW HaceneHus.

JleMOHCTpaLMH

MopTtpetbl: A. T'ym6onbAaT, K. ®. Pynbe, H. A. CeBepuoB, 3. 'ekkenb, A.
TeHcnu, B. H. CykaJés.

Tabnuubl 1 cxembl: «Pasfenbl aKoforum», «Metofbl 3Konorum», «Cxema
MOHUTOPUHIa OKPY)KatoLLEen cpeabl».

JlaGopaTtopnass  padora «M3yyeHne  METOAOB  3KOJIOrMYECKMX
nccnefoBaHNn.

Tema 7. Opranusmsl u cpea 00MTAH U

JKonorunyeckme hakTopbl M 3aKOHOMEPHOCTU NX feincTend. Knaccugumkaums
3KO/IOMMYECKNX (PAKTOPOB: abNOTUYECKME, OBMOTUYECKNE, aHTPOMOTreHHble. ObLyme
3aKOHOMEPHOCTM [eiCTBUA 3KOMOrmyeckmx (haktopos. Mpasunno muHumyma (K.
LLinpeHrens, FO. JInbux). TonepaHTHOCTb. OBPUOMOHTHbLIE N CTEHOOWOHTHbIE
OpraHun3Mbl.

AbnoTtunyeckune akTopbl. CBET KakK 3KOMOrMYecKuin aktop. [encTtsue
pa3HbIX Y4aCTKOB CO/IHEYHOrO CMeKTpa Ha OpraHu3Mbl. DKOJIOTMYECKME TPYNMbl
PacTEHMIn M >XMBOTHbLIX MO OTHOLUEHWIO K CBeTy. CurHaibHasi posib CBeTa.
doTONEpPMOAN3M.

Temneparypa Kak 3KOMOrMYecknin aktop. [encTBue Temneparypbl Ha
opraHuambl. MOMKMNOTEPMHbIE Y TOMOMOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OpraHn3MblI.

BnaXXHOCTb KaK 3KOM0rnmyeckuin haktop. MpucnocobneHns pacTeHuin K
noAJep>xaHno BoAHOro 6anaHca. Knaccugmkauus pacTeHUin N0 OTHOLLUEHUIO K
Boge. [NpncnocobneHnst XXMBOTHbIX K MU3MEHEHNIO BOAHOIO pPeXxuma.

Cpefbl 06MTaHMA OpraHM3MOB: BOAHas, Ha3eMHO-BO34YyLUHasA, MOYBEHHas,
rnybvHHas  MOAMOYBEHHas,  BHYTPUOPraHm3MeHHasd.  PU3KKO-XUMUYECKUe
0COOEHHOCTN cpef 06uTaHWUA OpraHn3MoB. [lpucrnocob6/eHns OpraHW3MoB K
YKN3HW B pa3HbIX cpejax.

buonorunyeckue puTmbl. BHeWwHWe W BHYTPEHHWE PUTMbl. CyTOYHbIE U
rognyHble pUTMbI. MpMUCnoco6/1eHHOCTbL OPraHM3MOB K CE30HHBIM U3MEHEHUSIM
YC/IOBUIA XXU3HW.

YKu3HeHHble  (hopMbl OpraHnM3MoB. T[lOHATME O >KM3HEHHOW opMe.
YKn3HEHHbIe POPMbI paCTeHWIA: epeBbs, KYCTapHUKM, KyCTapHUYKM, MHOTOJIETHIE



TpaBbl, OAHOMETHME TpaBbl. YXM3HEHHblE (POPMbl XXMBOTHbLIX: TUAPOOGUOHTSI,
reobuoHTbI, a3P06MOHTLI. OCOGEHHOCTN CTPOEHUS U 0Bpasa XU3HM.

Buotuyeckne  daktopbl.  Bugbl  6MOTMYECKMX  B3aMMOENCTBUIA:
KOHKYPEeHUMSA, XULHNYECTBO, CUMOMO3 1 ero hopmbl. Mapasntusm, koonepaums,
MyTYya/IM3M, KOMMeHCa/M3M (KBapTMPaHTCTBO, Hax/lebHNMYeCTBO). HeTpodmyeckne
B3aMMoAencTena  (Tonu4yeckue, dopuyeckne,  pabpuyeckune).  3HavyeHue
OMOTUYECKMX B3aMMOAENCTBMIA A9 CYLIEeCTBOBaHWSA OpraHW3MoB B cpefe
06uTaHUA. MPUHLMN KOHKYPEHTHOIO UCK/THOYEHUS.

JleMOHCTPALMH

Tabnuubl N CXembl: «3KONOrnM4yeckme qaktopbl», «CBETOBON CMEKTP»,
«IDKOMOTMYECKMEe TPYMNbl XXMBOTHBIX MO OTHOLLUEHWNIO K CBETY», « TEenN0KPOBHbIE
YXMBOTHbIE», «XO0NOAHOKPOBHbIE XMBOTHbIE», «®PU3MONOrMYECK/e adanTauum
XMBOTHbIX», «Cpefbl 00UTAHMSA OpPraHM3MoB», «Buoornyeckne pUTMbI»,
«XXU3HEHHble  (DOPMbl  PacTEHUI», «XKU3HEHHbIE  (POPMbI  XKMBOTHbIX»,
«JKOCUCTEMA LLUIMPOKOIMCTBEHHOTO fleca», « QKOCMCTeMa XBOMHOTO fieca», «Llenu
MUTaHUSA», «XUWHUYECTBO», «[llapaznTnam», «KOHKypeHUusi», «Cumbunos»,
«KOMMEHCaIN3M».

O6opynoBaHue: repbapun pacTeHUn U XXMBOTHbLIX, MPUCNOCO6MIEHHbIX K
BAMAHWIO Pa3/INYHbIX 3KOMOMMYECKMX (DAKTOPOB, repbapun CBETONOOMBBLIX,
TEHeNt0OMBLIX U TEHEBLIHOC/IMBBLIX PaCcTeHWiA, CBETOMOOUBLIE, TEHEMHOOVBbIE U
TEHEeBbIHOC/IMBbIe KOMHATHbIE pacTeHWs, repbapuu 1 KOMNEKUMA Teniono6uBbIX,
3MMOCTOMKMX, MOPO30YCTOMUYMBLIX pPacTeHWI, Yydena NTuL, 1 3Bepen, repbapum
pacTeHWiA, OTHOCALLUMXCA K rurpodutam, Kcepoguram, me3ouram, KOMHaTHbIe
pacTeHnsi AaHHbIX TPYNM, KOEKLUUN XXMBOTHBIX, 0OUTAIOLLMX B PasHbIX Cpenax,
repbapum 1 KOJIEKUMM PacTeHUA W XMBOTHbIX, O06nagaromx yepramu
MPUCMNOCOBIEHHOCTN K CEe30HHbIM WM3MEHEHUAM YCNOBUIA XXN3HW, repbapumn u
KONJIEKUMN PacTEHMIn N XXMBOTHBIX Pa3/IMYHbIX YXU3HEHHbIX (HOPM, KOMEKUMK
YKMBOTHbIX, Y4aCTBYHOLLMX B Pa3/IMYHbIX OUOTUYECKMX B3aMMOAENCTBUAX.

JlaGopaTopHas padora «BblsiBNeHMe nNpuUcrnocobseHnin opraHN3mMoB K
B/IMSAHWIO CBETA».

JlaGopaTopHas padora «BblIsiBNeHMe nNpuUcrnocobseHnin opraHN3MoB K
B/IMAAHNIO TEMMEPATYPbI».

JlaGopaTopHasi paGora «AHATOMUYECKME OCOOGEHHOCTU pacTeHUA W3
Pa3HbIX MeCT 0OUTaHNSA.

Tema 8. Iko0rusi BUI0B U NOMYJISIIUIN

JKOMOrnMyeckme  XapaktepuctTuku  nonynaumu.  [onyrmauma Kak
6ronornyeckas cuctema. Posib HEOAHOPOAHOCTM cpefbl, (IM3NYECKNX 6apbepOB 1
0CO6GEHHOCTEN 6MOOT MM BUA0B B (HOPMMPOBaHUN NPOCTPAHCTBEHHOM CTPYKTYpbI
nonynaumin. OCHOBHble MOKasaTesM MonynAauMn: YUCIEHHOCTb, M/I0THOC Tb,



BO3pacTHasd W MNOJ0Bast CTPYKTypa, POXAaeMOCTb, MPMPOCT, TeMrn pPOocCTa,
CMEPTHOCTb, MUrpaLms.

JKonormyeckas CTpykTypa nonynayun. OueHKa YMCIEHHOCTU MONyNAaunn.
OvHamunka nonynaumm v eé perynauus. buoTuyeckuii noTeHUman nonynauum.
MogenmpoBaHue AuHaMnKN nonynaumn. Kpmsble pocta YmMCci1eHHOCT MONYNALNN.
KpuvBble BbDKvBaHWA. Perynaums 4uCneHHOCTW MONynsauuii: posib (DaKTopos,
3aBUCALLMX 1 He 3aBUCALLMX OT NIOTHOCTK. DKONOrMYecKue cTpaTernm BugoB (r- 1
K-cTparterun).

[MoHATME 06 3KO/IOrMYeckon Huwe Buaa. MectoobutaHne. MHoOromepHas
MOJENb 3KOMOrnyeckom Huwm [K.M. XaTymHcoHa. PasMepbl 3KO0rMYecKoin
HULWK. MoTeHUMabHas 1 peann3oBaHHas HULLN.

Bug Kak cuctema nonynauui. Apeanbl BULOB. Buibl Y UX XU3HEHHble
cTpaTernn. SKON0rMYecKme 3KBUBaIEHTHI.

3aKOHOMEPHOCTM MOBEAEHUA W MUrpauuii XMBOTHbIX. Buonornyeckue
NHBa3UW Yy>KePOLHbIX BULOB.

JdeMoHCTpannu

MopTpeT: XK. . XaTuMHCOH.

Tabnuubl n  CXeMbl: «3JKOMOrMYECKME XapaKTEPUCTUKM  MOMyNALMM»,
«lMpocTpaHCTBEHHAasA  CTPyKTypa nonynauum», «BospacTHble nupamugbl
nonynauum», «CKOpPOCTb 3ace/ieHUs MOBEPXHOCTM  3emin  Pas/inyHbl MU
opraHuamammy», «Mogesnb 3K0N0rnyeckom HAwm K. V. XaTuymHCcoHa».

O6opynosaHye: repbapumn pacTeHn, KONNEKLUN XUBOTHbIX.

JlaGopaTopHass pa6ora  «[pUCNOCOGNEHNA  CEMSAH  pacTeHWW K
paccesieHnIo».

Tema 9. Jkos0rus co001MECTB. IKOJIOTHUECKHE CUCTEMBI.

CoobulecTBa opraHmamoB. buoueHo3 m ero cTpyktypa. CBA3M Mexay
opraHnsMamu B 61OLIEHO3eE.

JkocucTema Kak OTKpbiTad cuctema (A. K. TeHcnm). DYHKUMOHASbHbIE
ONOK/ OpraHM3MOB B 3KOCWUCTEME: MPOAYLEHTbI, KOHCYMEHTbl, pPeayLeHThbI.
Tpoduyeckne ypoBHW. Tpodguyeckue uenn n cetn. ABMOTMYeCKue 6/10KU
aKocucTem. NMouBbl 1 Wbl B 3KocucTeMax. KpyroBopoT BELLECTB 1 MOTOK 3HepPruu
B 3KOCUCTEME.

OCHOBHble  MokKasaTteqM  3KocuCTeMbl. bBruomacca ¥ nNpoAyKUuMS.
JKoMornyeckme nupaMmuabl Yncen, 6UOMacChl 1 3Hepruu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Daykmyayuu.
HanpasfieHHble 3aKOHOMEpPHbIE CMeHbl COOOLLUECTB — CyKLUeccun. MepBruYHbIE U
BTOPWYHbIE CYKLECCUA W WX MNPUYUHBL. AHTPOMNOreHHble BO3AENCTBUA Ha
cykueccun. KnmmakcHoe coo6LecTso. bruopasHoobpasune 1 NnosHOTa KPyroBopoTa
BELLECTB — OCHOBA YCTONYMBOCTM COOBLLECTB.



[MpupoaHbIE 3KOCUCTEMbI. DKocucmembl 03€p u pek. Ixocucmemvl Mopel u
OKeaHno8. Ixocucmemvl MyHOP, 1eco8, Cmeneti, nyCmuvlHb.

AHTPOMOreHHble 3KOCUCTEeMbl. ArposkocucTema. ArpoueHos. Paszinyus
MeXYy aHTPOMOreHHbIMW U NPUPOLHLIMU 3KOCUCTEMAMMN.

Yp603kocucTembl. OCHOBHbIE KOMMOHEHTbI Yp603kocucTeM. [TopoAckas
thnopa n dayHa. CuHaHTpoNM3aums ropoacKoWM (hayHbl. Bronoruyeckoe wu
X03ANCTBEHHOE 3HAY€EHNe arpo3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMePHOCTM (hOPMMPOBaHNA OCHOBHbIX B3aMMOENCTBUI OpraHU3mMOB B
aKocucTeMax. Pornbv kackadno2o s¢ghgexkma u 8udo8-30upukamopos (Kiouesvix
61008) 6 yHKYyuoHuposarnuu sxocucmem. [NePEHOC IHEPTUN U BELLECTB MEXAY
CMEXHbIMM 3KOCUCTEMaMUN. YCTOMUYMBOCTb OPraH1M3MOB, NOMynALUmMii 1 3KOCUCTEM
B YC/I0BMSIX €CTECTBEHHBIX N aHTPOMNOTeHHbIX BO3ENCTBUNA.

Mexanuszmuoi 6030€eliCcmeus 3a2pﬂ3H€Huﬁ PA3HbLX munoe HA
Cy60p2aHu3M€HHOM, Op2aAHU3SMEHHOM, NONYJAIUUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOBbl IKOJI02UUHEeCKoco HOPMUDPOBAHUA AHmMpONnOcEHHOCO 6030€liCmeEUsl.
MeTo40/10rMa MOHUTOPUHIa ECTECTBEHHbIX U @HTPOMOMeHHbIX 3KOCUCTEM.

JdeMoHCcTpaunu

MopTpeT: A. K. TeHcn.

Tabmmubl 1 cxembl:  «CTpykTypa  6uMOUeHO3a»,  «3JKOocUCTema
LUMPOKOIUCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOTO fiecay, « PYHKLMOHANbHbIE
rpynnbl OPraHM3MOB B 3KOCUCTEME», «KpyroBOpOT BELIECTB B 3KOCUCTEMEY,
«Llenn nutaHna (NnactounwHas, 4ETPUTHAA)», « AKOOTMUYecKas nupammaa Ymcen»,
«3JKO/ormyeckas nupammaa 6momacchl», «AKoM0rnyeckas nupammaa sHeprmum»,
«ObpasoBaHue 60/10Ta», «lNepBMUHaA cyKueccus», «BoccTaHOBMEHME feca nocre
noXxapa», «3KOCUCTEMA 03epa», «ArpoLeHo3», «KpyroBopoT BELLECTB 1 MOTOK
3HEPTUM B arpoLeHo3e», «Ipumepbl ypb03KOCHUCTEMY.

O6opyaoBaHMe: repbapmm pacTeHWNiA, KONMEKLMN HACEKOMbIX, Yy4ena NTuuy, v
3Bepen, repbapmm KynbTypHbIX U AUKOPACTYLUMX PacTeHWiA, akBapnym Kak MOAefb
9KOCUCTEMBI.

IIpakTHueckast padora «VI3ydeHne 1 onncaHne ypo0osKoCHUCTEMbI.

JlabopaTopHasi padora «l/I3yyeHne pasHOOOpasnsa MENKUX MOYBEHHbIX
YNIEHUCTOHOT VX B Pa3HbIX 3KOCUCTEMAX».

IKCKypcHst «IKCKypCUa B TUMUYHbIA GroreoleHos (B Aybpasy, 6epesHsiK,
eMlbHVK, Ha CYXO0/bHbIA U NOMMEHHBII Nyr, 03epo, 60/10T0)».

IKcKypeusi «OKCKYpPCUSi B arpo3kocucTeMy (Ha Mmosie uav B TerjMyHoe
X035ACTBO)».

Tema 10. buocdepa — riodaabHasi IKOCHCTEMA

Buoctepa — ob6LleniaHeTapHas 000/104Ka 3eMnn, rhe CYLIECTBYET WM
CYLLECTBOBA/IA XXM3Hb. PazBuTve nNpefcTaBneHnii o buocepe B Tpyaax d. 3rocca.



YueHue B. . BepHaackoro o 6rocepe. Obnactv buocgepbl 1 eé cocTas. XKnBoe
BELLLECTBO 6MOCHEPDI 1 ero PYHKLNN.

3aKOHOMEPHOCTM CyLLEeCTBOBaHMS 6rochepbl. OCO6eHHOCTM BUOCHEpPBI Kak
rno6anbHOM 3KOCHUCTEMBI. JJMHaMM4ecKoe paBHoBecHe B buocdepe. KpyrosopoTb!
BELLECTB U B1OreoXMMmnYeckme UnKbl (yrnepoga, asota). PUTMUUYHOCTb ABMIEHWI
B Grocepe.

30Ha/lbHOCTL b6uoctepbl. MoHATME 0 6uome. OCHOBHble OMOMbI CYLUK:
TYHAPA, XBOMHbIE /1eca, CMELLaHHbIe 1 LUMPOKO/IMCTBEHHbIE /leca, CTENW, caBaHHbI,
MYCTbIHW, TPOMMYECKME fleca, BbICOKOTropbs. Knnmar, pacTUTeNbHbIA 1 YKMBOTHbIN
MUp GMOMOB CYLLN.

CTpyKTypa 1 (hyHKLMSA XMBbIX CUCTEM, OLiEHKA MX PECYPCHOTO NoTeHLMana n
6roctepHbIX QYHKLNNA.

JdeMoHCcTpannu

MopTpeTsl: B. L. BepHaackuia, 3. 3tocc.

Tabnmubl 1 cxembl: «"eocdepbl 3emnn», «KpyroBopoT a3oTa B NPUpPoAe»,
«KpyroBopoT yrnepoga B npupojae», «KpyroBopoT Kucnopoda B Npupoe»,
«KpyrosopoT BoAbl B npupoje», «OCHOBHble OBMOMBbI CyLLIM», «KinmaTnyeckme
nosica 3eMnn», «TyHapa», «Tara», «CMeLaHHbIn nec», «LLIMPOKONUCTBEHHbIA
nec», «Ctenb», «CaBaHHa», «IMyCTbIHA», « TPOMNUYECKNIA NEC.

O6opynoBaHue: repbapun pacTEHNN pazHbIX 6UOMOB, KONINEKLNN XXNBOTHbIX.

Tema 11. YesioBek 1 OKpyxka0Omias cpeaa

JKOMOrMYeckme Kpuancbl M KX MNpUUMHbLL. Bo3aeicTBue 4YenoBeka Ha
brocdepy. 3arpsisHeHMe BO3AYLIHOM cpefbl. OxpaHa Bo3fyXa. 3arps3HeHue
BOAHOM cpedbl. OxpaHa BOAHbIX pecypcoB. PaspylleHuve nouysbl. OxpaHa
MOYBEHHbIX PecypcoB. Vi3meHeHne KinmarTa.

AHTPONOreHHOe BO3ENCTBME Ha PaCcTUTENbHbIN U XXUBOTHBIN Munp. OXpaHa
PacTUTENbHOTO U XXMBOTHOrO Mupa. OCHOBHble NMPUHLMMNbI OXPaHbl NPUPOAbI.
KpacHble kHurn. Ocob0 oxpaHsemble npupogHble Tepputopum (OOIMTT).
BoTaHu4yeckue cagbl 1 300/10rMYECKIME NAPKU.

OCHOBHbIE NMPUHUMIMbI YCTOMYMBOTO Pa3BUTUS YeN0BEYECTBA M MPUPOAbI.
PaumoHa/ibHOE  NPUPOAOMNO/b30BaHME U COXpaHeHWe  BMOJIOTMYeCKoro
pasHoo6pasna 3emnn. O6LIMEe 3aKOHOMEPHOCTU Tr06a/bHbIX 3KOIOMMUYECKMX
Kpr3ncoB. OCOBGEHHOCTY COBPEMEHHOIO Kpu3nca v ero BeposiTHbIE MOC/EACTBUS.

Pa3BuTME METOA0B MOHUTOPMHIa pPasBUTUA  OMACHbIX TEXHOTEHHbIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaroujeli u
KOHKYPEeHmocnocobHoll snepeemuxe. buonoeuueckoe paznooopasue u 6uopecypcoi.
HaL;MOHaﬂbele qu)OpMaZ/;MOHHble cucmemaul, 0660716'{1/{661}01/141/!6 ()ocmyn K
qubopmauuu nO COCMOAHUIO OMOENbHbIX 6Uu006 u sKkocucmem. OcHoOBbI



9KOpeadunumayuyu Kocucmem u cnocooos 0O0pvbObl ¢ OUONOBPENCOEHUIMU.
PeKOHcmpyKl/ﬂ/l}Z MOPCKUX U HA3ZEMHBIX IKOCUCNEM.

JleMOHCTPALMH

Tabmmubl KW CXeMbl:  «3arpsid3HeHWe  atMocdepbl»,  «3arpsisHeHuWe
rmapocepbl», «3arpsisHeHWe MnouBbl», «[lapHUKOBbLIA athdekT», «Ocob0
OXpaHsieMble NMPUPOAHbIE TEPPUTOPUM», «MOoaenn yrnpaBisemoro Mupa.
Ob6opypoBaHve: (oTorpaum OXpaHseMblX PacTeHUI U XMBOTHbIX KpacHow
KHUrn Poccuiickoin ®egepaumm, KpacHOM KHUM pervoHa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOT'N HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATbBI

®drocC COO ycrtaHaB/mMBaeT TpeboBaHWA K pe3ynbTaTaM OCBOEHMS
obyvarolmmmnca nporpaMM  CpefHero o06Lero 06pa3oBaHUs: IMYHOCTHbIE,
MeTarnpeLMeTHble U NPeAMETHbIE.

B CTpYKType IMYHOCTHbIX Pe3y/ibTaTOB 0CBOEHWUSA MPOrpaMmbl Mo 61oiorumn
BblJe/leHbl CNeAyHoLLMe COCTaB/IAOLLME: 0CO3HAHME 00YHatOLLMMMNCA POCCUNCKON
rpaXAaHCKOW NAEHTUYHOCTU — TOTOBHOCTW K CaMOPa3BUTUIO, CAMOCTOATE/IbHOCTU
W CaMOONPeAeneHnto, waauuue momusayuu K 00ydYeHUIO  6Bronoruu,
yenenanpaesiennoe paszeumue BHYTPEHHUX YOEXOEHWA NMYHOCTM Ha OCHOBE
K/HOYEBbIX LEHHOCTE M MUCTOPUYECKUX TPaguuunii pasBUTUSA GUOMOTMYECKOro
3HaHWSA, 2comoeHocmb U cnocobrocms 00yYaOLLMXCA PYKOBOACTBOBATLCA B CBOEN
LeATeNbHOCTN  LlEHHOCTHO-CMbIC/IOBBIMW - YCTAHOBKaMW, MPUCYLLUMMU CUCTEME
6ronornyeckoro 06pasoBaHWs,  wHaauuue npasocosHanus IKONOTNYECKON
KYNbTYPbl, cnocobnocmu cmasums LENN N CTPOUTb XXMU3HEHHbIE NNaHbl.

JINYHOCTHBIE pe3y/bTaTbl 0CBOEHWSA NPOrpamMmmMbl Mo 600NN JOCTUraKOTCA
B eAVHCTBE Y4YebHOW W BOCMMTaTE/lbHOW [eATe/lbHOCTM B COOTBETCTBUM C
TPagULMOHHBIMUN POCCUNCKMM COLMOKYNbTYPHBIMW, UCTOPUYECKUMM N YXOBHO -
HPABCTBEHHbIMW LIEHHOCTSMM, MPUHATLIMW B 0OLLECTBE NpaBuiamn 1 HopMamm
MoBefeHNss 1 CMoCOBCTBYHOT MpoLeccam CaMOMo3HaHWsA, CaMOBOCMUTAHUS W
CaMOpas3BUTUA, Pa3BUTUA BHYTPEHHE MNO3UUMW NIMYHOCTKW, MaTpuoTM3mMa wu
YBXKEHUSA K 3aKOHY M MPaBONOPSAAKY, YeNOBeKy Tpyda U cTapLuemy NOKOEHNIO,
B3aMMHOMO YBa@XKeHUs, OGEpPeXXHOro OTHOLUEHMS K Ky/bTYPHOMY Hacnieguo u
TpaguuuaM MHOTOHaUMOHa/IbHOrO Hapoga Poccuiickoin ®efepauunn, npupoge u
OKpY>KatoLLen cpefe.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI Y4YebHOro npegmeta «buonoruns»
[0/DKHbI OTPaXXaTb FOTOBHOCTb M CMOCOBHOCTL 00YHatOLLMXCA PYKOBOACTBOBATHCA
C(hOPMUPOBAHHOW BHYTPEHHEN NO3UUMEA NIMYHOCTU, CUCTEMOMN LIEHHOCTHbIX
OpueHTauuiA,  MNO3UTMBHBLIX  BHYTPEHHMX  YOEXAEHW, COOTBETCTBYHOLUMX
TPaAULNOHHBIM LIEHHOCTAM POCCUMICKOro 06LUEeCTBa, pacLUMpPeHme XXU3HEHHOTO
OMbITa U ONblTa AeATeNIbHOCTY B MPOLIECCe peain3aumm 0OCHOBHbLIX Hamnpas/ieHWit
BOCMMTaTENlbHOW AeATeNbHOCTH, B TOM YUMC/IE B HaCTU:

1) rpasKIaHCKOTO BOCTIMTAHMSI:

C(hOPMUPOBAHHOCTb MPaXKAAHCKON MO3MLMM 06YHatOLLEr0CA Kak akTUBHOIO U
OTBETCTBEHHOI O Y/leHa POCCUINCKOTO 06LLECTBa;

OCO3HaHMe CBOWX KOHCTUTYLUMOHHbIX NpaB W 00653aHHOCTEN, YBaXeHue
3aKOHa 1 NPaBoOMNoOPSALKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKOWN [eATeNbHOCTU MpU CO34aHMK
Y4eBHbIX MPOEKTOB, PELLEHUN YUYeBHbIX M NO3HaBaTeNbHbIX 3adad, BbINOIHEHNM
OMOIOMMYECKNX IKCMEPUMEHTOB;

CNOCOGHOCTb ONpefensiTb COOCTBEHHYID MO3ULMIO MO OTHOLUEHWIO K
SBNEHNAM COBPEMEHHOW XXM3HU N 0OBACHATD €€;

YMEHME YUNTbIBaTb B CBOUX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMOAENCTBUA MOAEN C PasHbIMU YOEXKAEHUAMMN, KYNbTYPHLIMU LLEHHOCTSMU 1
COUMaNbHBIM MOJIOXKEHNEM;

rOTOBHOCTb K COTPYAHWYECTBY B MNPOLECCE COBMECTHOIO BbIMNO/IHEHNSA
yyebHbIX, MO3HaBaTeflbHbIX W WUCC/eA0BaTeNlbCKUX 3afay, YBaXWTEbHOI0
OTHOLLEHMS K MHEHMWIO OMMNOHEHTOB MPX O0OCYXAEHUN CMNOPHbLIX BOMPOCOB
OMOI0rMYECKOro CofepXKaHNs;

rOTOBHOCTb K N'YMaHUTapHOI 1 BONOHTEPCKON AesATeNbHOCTY;

2) IATPHOTHYECKOT0 BOCTIMTAHMSA:

C(HOPMUPOBAHHOCTb POCCUIACKOM rpaXaaHCKo NOEHTUYHOCTH,
NnaTpuoTM3Ma, YBaXKeHMs K CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTU Nepef
PofauHOW, ropAoCcTn 3a CBOM Kpail, CBOK POAMHY, CBOW f3bIK U KY/NbTypy,
MPOLLIOe M HaCToSALLIEe MHOTOHALMOHaIbHOro Hapoda Poccuu;

LIEHHOCTHOE OTHOLLIEHME K MPUPOAHOMY HaCNeAnio 1 NaMATHUKAM NPUPOoARbI,
AOCTUXeHMsAM Poccum B HayKe, UCKYCCTBE, CNOPTe, TEXHO/IOMUSX, TPYAE;

CNOCOBGHOCTb OLEHMBaTb BKMad POCCUMCKUX Y4YEHbIX B CTaHOB/EHWE W
pasBuTMe 6MONIOTMK, MOHUMaHWA 3HaYyeHWs OMONIorMKM B MO3HAHUN 3aKOHOB
MPUPOAbI, B XKN3HWN Ye0BEKA M COBPEMEHHOIO 06LLECTBE;

naenHas yoeXaEHHOCTb, FOTOBHOCTb K CYXXeHMIO K 3awmTe OTe4yecTBa,
OTBETCTBEHHOCTb 3a ero cyab0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

0CO3HaHMe LyXOBHbIX LIEHHOCTEN POCCUIACKOr0 HapoAa;

ChOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOT0 NOBEAEHMS;

CNOCOBGHOCTb OLIEHMBATL CUTYaUUIO U MPUHMMATb OCO3HaHHbIE PELLEHNS,
OPVEHTUPYACL Ha MOPa/lbHO-HPABCTBEHHbLIE HOPMbI U LIEHHOCTY;

0CO3HaHWe NIMYHOIo BKMNaaa B MOCTPOEHME YCTOMUMBOIO OYAYLLEro;

OTBETCTBEHHOE OTHOLLIEHNE K CBOMM POAUTENSM, CO3aHNI0 CEMbW Ha OCHOBE
OCO3HAHHOIO TMPUHATMS LEHHOCTEM CEMEMHON XXM3HW B COOTBETCTBUM C
Tpaguumammn Hapoaos Poccuu,

4) 3¢cTeTHY€CKOIr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOLLEHME K MUPY, BK/OYas 3CTETUKY ObiTa, Hay4yHOro
TEXHUYECKOro TBOPYECTBa, CNOPTa, TPYAQ, 0OLLECTBEHHBIX OTHOLLEHWIA,

MOHVMMaHMe 3MOLMOHaIbHOT 0 BO3eNCTBMS XKNBOI NPUPOAbI N €€ LIeHHOCTH;



FOTOBHOCTb K CaMOBbIP@XEHWMIO B pasHbIX BMAAX WCKYCCTBa, CTPEM/IEHME
NPOSABMATL KauecTBa TBOPYECKOM IMYHOCTHK;

S) ¢pusuyeckoro BocnutaHus, GopMUPOBAHMSA KYJIBTYPbI 310POBbI H
IMOIIMOHAJIBHOI'O 6JIaFOHOJ1y‘II/Iﬂ:

MOHMMaHMe W peann3aumsi 340pOBOr0 W 6e30MacHOro obpasa >KU3HK
(3mopoBoe  nuTaHwWe, COOMKOAEHWE  TUTMEHUYECKUX MpaBun U HOPM,
COQMIaHCMPOBaHHbIN  PEXUM  3aHATUIA U OTAblXa, perynspHas usmyeckas
aKTUBHOCTb), 6GEpPEXHOro, OTBETCTBEHHOINO M KOMMETEHTHOINO OTHOLLEHUA K
COBCTBEHHOMY (HM3MYECKOMY U NCUXNYECKOMY 3[10POBbIO;

MOHVMaHWe LEeHHOCTU MpaBul  MHAMBUAYANbHOTO W KOJUIEKTUBHOTO
6€e30MacHOro NoBeAeHUs B CUTYaUUAX, YTPOXKAIOLLMX 340P0BbIO U XKN3HW NIOLENR;

0CO3HaHWe MOCNeACTBUA U HEMPUATUA BPeAHbIX NPMBbIYeK (YnoTpebeHuns
aNKorosi, HaPKOTUKOB, KYpeHus);

6) Tpy10BOIr0 BOCIUTAHUA:

rOTOBHOCTb K TPYyAY, 0CO3HaHWe LIEHHOCTN MacTepCcTBa, TPYA0/IH06Ue;

rOTOBHOCTb K aKTUBHOW [eATe/lbHOCTN TEXHOOMMYECKON U CounanbHOM
Hanpa./IeHHOCTK, CMNOCOBHOCTb MHULMMPOBATb, N1aHUPOBATb Y CaMOCTOATE/IbHO
BbIMO/HATb TaKyto AeATe/lbHOCTb;

MHTEPEC K pa3/fIMyHbIM cdiepam NpoMecCcUoHaIbHON AeATeNbHOCTA, YMEHMe
COBEpLUAaTb 0CO3HaHHbLIN BbIGOP Oyaylleld npodeccun ©  pPeann3oBbiBaTb
COOCTBEHHbIE YXN3HEHHbIE MaHbl;

rOTOBHOCTb M CMOCOGHOCTbL K 06pa3oBaHMO M camo0bpa3oBaHMKO Ha
MPOTSXKEHNMN BCEIA XKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHMSI:

3KOJIOTMYECKN LieN1eco0bpa3HOe OTHOLLEHME K MPUPoAe KaK MCTOYHUKY
YXM3HW Ha 3eMsie, OCHOBE eé CYLLECTBOBaHWS;

MOBbILLEHNE YPOBHS 3KOMOMMYECKON KyNbTypbl: NPUOGPETEHME OnMbiTa
MNaHNPOBaHUA TMOCTYMNKOB W OLEHKM WX BO3MOXHbIX MOCNeACTBUIA [AN1S
OKpY>KatoLLen cpebl;

0CO3HaHue rnobanbHOro Xapakrepa 3KOI0rMYecKux npob6siemM n nyTen mx
PELLEHNS;

CMOCOGHOCTb MCMOMb30BaTb MPMOOPETaeMble MPU  U3YyYeHUM OUOJIOTUK
3HaHUA W YMEHUs MNPW pPelleHnn npob6/em, CBSI3aHHbIX C  pauuoHabHbIM
npmpoaononb3oBaHMem  (cobntofeHvie MpaBui  MOBEAeHWA B MPUPOAE,
HanpaB/ieHHbIX Ha COXPaHEeHVWEe pPaBHOBECUS B 3KOCUCTEMaxX, OXpaHy BWAOB,
aKocuctem, brocgepbl);

aKTMBHOE  HenpuaTve  [JeNCTBUA, MPUHOCALMX Bped  OKPYXKatoLlen
MPUPOAHON cpeae, YMeHUe NMPOrHo3MpoBaTb HeGMaronpUATHbIE 3KOIOrMYeCcKMe
MOCneCTBUA NPesnPUHUMAaEMbIX AeACTBUIA U NPeLOTBpaLaTh UX;



HaMyme Pa3BUTOro 3KOI0rMUYECKOr 0 MbILL/IEHWS, 3KOJIOrMYECKOWN Ky bTypbl,
onblTa LeATeNlbHOCTH 3KO/I0MMYEeCKOM Harpas/eHHOCTH, yMeHUs
PYKOBOZCTBOBATLCA UMW B MO3HaBaTe/IbHOW, KOMMYHUKATUBHOW U COLa/IbHOWA
MPaKTVKe, FOTOBHOCTU K YYaCTUIO B NPaKTUYECKOW AesTeNlbHOCTY KO0 MYeCKOM
HarpaB/IeHHOCTY;

8) HeHHOCTH HAYYHOT0 O3HAHUA:

C(hOPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYHOLLEN0 COBPEMEHHOMY
YPOBHIO Pa3BUTUS Hayku M O6LLECTBEHHOIN MPaKTUKW, OCHOBAHHOTO Ha Auasore
Ky/IbTYp, CMOCOBCTBYIOLLEr0 0CO3HaHWMIO CBOEI0 MeCTa B NOJIMKY/IbTYPHOM MUPE;

COBEpLLEHCTBOBaHME A3bIKOBOM W UYMUTATENIbCKOW KyMbTypbl Kak CpeacTsa
B3aMMOLENCTBUA MEXAY MOLbMMN Y NO3HAHWUA MUPa;

MOHVMaHWe Creumgpuky 61oNorMn Kak Hayku, OCO3HaHuUs eé ponm B
(hOpMUPOBAHMN PALMOHASIBHOIO HAayYHOTO MbILLUEHNSA, CO34aHUN LIENIOCTHOTO
NpeacTaB/ieHNs 06 OKPYXaloLeM MUpe Kak O eAMHCTBe NPUPOAbl, YeoBeka U
06LLeCcTBa, B MO3HaHUM MPUPOLHBLIX 3aKOHOMEPHOCTEA U peLleHnn npobrem
COXpaHeHus NPUPOLHOIo paBHOBECUS;

Y6eXXAEHHOCTb B 3HAYMMOCTM BMONOrNK ANA COBPEMEHHOW LMBUAM3ALNN:
obecrneyeHnss HOBOrO YPOBHSA Pa3BUTUA MeAWUMHbI, CO34aHue MepCreKTUBHbIX
OMOTEXHO/OrMA, CNOCOGHBLIX pellaTtb PecypcHble Mpo6/iembl  Pa3BUTUSA
Ue/IoBeYeCTBa, NOMCKa MyTel BbIX0Aa U3 r106abHbIX 3KOI0rMYeCKUX NPo6/ieM 1
obecrneyeHns rnepexofa K YCTOMYMBOMY  PasBUTUIO,  pauuOHa/IbHOMY
MCMO/Ib30BaHNIO MPUPOAHBIX PECYPCOB M (POPMMPOBaHMIO HOBbLIX CTaH4APTOB
XU3HU;

3aMHTEPECOBAHHOCTb B MOJIyYEHUM OUOMOTMYECKUX 3HaHUA B LENsx
MOBbIWEHNA 0O0Len KynMbTypbl, €CTECTBEHHO-HAy4HOW rpamMOTHOCTH, Kak
COCTaBHOM 4YacTN (DYHKUMOHa/IbHOW rpaMOTHOCTU 06yYatoLLmMXcs, PopMUpyemoit
Mpw N3y4veHnn ruonoruu;

MOHVMaHMe CYLLHOCTU METOL0B MO3HaHUA, UCMOJb3YEMbIX B CTECTBEHHbIX
HayKax, CMOCOGHOCTM WCMO/b30BaTb MOJMyYyaeMble 3HaHWUS A/19 aHamM3a U
0ODBACHEHUSA ABMIEHNIA OKPYXKAIOLLEr0o Mupa U MPOUCXOAALLMX B HEM U3MEHEHWA,
yMeHVe fenatb 060CHOBaHHble 3aK/IOYEHUS HA OCHOBE Hay4HbIX (DaKTOB U
MMEIOLLIMXCA [aHHbIX C Le/bH MOJyYeHns LOCTOBEPHbIX BbIBOLOB;

CNOCOOGHOCTb CaMOCTOATE/IbHO UCMO/b30BaTb 6MONOTrNY eCK1e 3HaHWS A/1S
peLLeHns nNpo6iemM B peasibHbIX XXU3HEHHbIX CUTYaLUSX;

OCO3HaHMe LEHHOCTN Hay4yHOWN [eATeNlbHOCTM, FOTOBHOCTb OCYLLECTB/ISATb
MPOEKTHYIO M NCCNeA0BaTebCKYIO AeATeNlbHOCTb MHAMBUAYAbHO W B TPYNME;

rOTOBHOCTb M CMOCOBGHOCTb K  HEMpepbiBHOMY 006pa3oBaHuO U
caMo06pa3oBaHNio, K aKTUBHOMY MOJYYEHUIO HOBbIX 3HaHWI No 6uonoruy B
COOTBETCTBUM C YKU3HEHHBLIMMW MOTPEGHOCTAMM.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameTa «bruonormsy»
BK/IHOYAIOT: 3HaYMMble 1 (hOPMUPOBAHUS MUPOBO33PEHMS  0BYYatoLL MXCS
MEXANCLMNNHAPHBIE (MEXNPeAMETHbIE) 06LLeHayYHble NOHATUSA, OTpaXKaroLLme
LLeNOCTHOCTh  HAayYHOW KapTWHbl MUpa W cneuudmnky MeTOI0B MO3HaHUs,
MCMO/b3YEMbIX B eCTECTBEHHbIX HayKax (BELLECTBO, SHEPrus, sBNeHNe, NpoLecc,
CUCTEMA, Hay4HbI/ haKT, NPUHLWM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPWS,
NCCNeAOBaHVe,  HabMofieHNe,  U3MepeHue,  SKCMEPUMEHT U Apyrue);
YHVBepCaNbHble YyuyebHble [AelicTBUS (NO3HaBaTe/bHble, KOMMYHUKATUBHbIE,

PErynaTuBHbIE), obecneumBatole  (HOPMUPOBaHME  (DYHKLIMOHAbHOVA
rPaMOTHOCTU W COUManbHOM  KOMMETEHLMM O06YYatoLLMXCS; CMNOCOGHOCTb
o6yyaroLmxcs MCNO/Nb30BAaTb OCBOEHHbIEe MEXANCLMNNHAPHBIE,

MUPOBO33PEHYECKME 3HAHWA W YHUBEpPC&lbHble Y4yeOHble [eiCTBUA B
Mo3HaBaTe/lbHOWN 1 COUMaIbHON NPaKTUKe,

B pesynbtarte u3yvyeHWs OMOMOrMM Ha YPOBHe CpefHero o6Lero
obpasoBaHMA Yy obyuvatowlerocsd 6yayt cqopmMupoBaHbl NO3HaBaTe/bHble
YHUBepCa/ibHble y4ebHble feCTBUA, KOMMYHUKATVBHbIE YHNBEPCA/IbHbIE yYebHbIe
LeNCTBUA, PerynaTBHbIE YHUBEPCASbHblE Y4ebHble [AelCTBUA, COBMeCTHas
[eATelbHOCTb.

MeTanpeameTHble pe3ynibTaTbl OCBOEHUS MPOrpaMMbl CPefHero o6Luero
006pa3oBaHNsA LO/HKHbI OTpaXKaTb:

OB.]IaIleHI/Ie YHUBEPCAJIBHBIMHA yqeﬁnban MO3HABATCJIbHbBIMU
NeUCTBUSIMM:

1) 6a3oBble JJOrHYECKHE TeHCTBHA:

CamMOCTOATEe/IbHO  (POPMYNINMPOBATL U aKTyainMsmMposatb  Mpobnemy,
paccMaTpumBaTb eé BCeCTOPOHHE;

MCNO/b30BaTh MPU OCBOEHWM 3HAHWIA NPUEMBbI NOTMYECKOTO MbILLIEHNS
(aHanM3a, CUHTE3a, CpaBHeHMS, Knaccupukaumm, 0606LLeHNS), pacKpblBaTb CMbIC/]
OMOIOMNYECKUX MOHATUI (BbILENATL UX XapaKTepHble NMPU3HaKK, yCcTaHaBNMBaTb
CBSA3U C APYrUMW MOHATUAMM);

onpefendtb LN [eATeNlbHOCTW, 3ajaBas MapaMeTpbl UM KpUTepum unx
LOOCTUXEHUs,, COOTHOCUTL pe3y/bTaThl AeATe/lbHOCTU C NOCTaB/IEHHbIMU Lensamu;

MCNO/Ib30BaTb OMOMOrMYECKME MOHATUA ANA 06 bACHEHNS (DAKTOB Y ABNEHNI
XK1BOW Npupoabl;

CTPOUTb JIOTUYECKNe paccyXaeHus (MHAYKTUBHbIE, AeLYKTMBHbIE, MO
aHasiorum), BbIABMATL 3aKOHOMEPHOCTM W MPOTMBOPEYMsi B pacCMaTpyBaeMbl X
ABMIeHMAX, (POPMYNMPOBATb BbIBOAbI M 3aK/OYEHNS;

MPUMEHATb  CXeMHO-MOJeNlbHble  CpeacTea AN MpefcTaBfieHus
CYLLECTBEHHbIX CBA3€ 1 OTHOLLEHWUIA B M3yYaeMblX 6MONOrNYecKnX 06beKTax, a



TaKKe MPOTMBOPEYMA  pasHOro  pofa, BbISB/IEHHbIX B Pa3/INYHbIX
NH(OPMaLMOHHbIX UCTOYHMKAX;

paspabartblBaTb M/aH pelleHns npobseMbl C YY4ETOM aHaIM3a MMEKLMXCA
MaTepuasbHbIX U HeMaTepuasibHbIX PeCYpPCOB;

BHOCUTb KOPPEKTVBbI B AEATENbHOCTb, OL|eHMBATb COOTBETCTBUE PE3Y/IbTATOB
LileNsM, OLeHMBaTb PUCKIN NMOCNEACTBUIA AeATENbHOCTY;

KOOPAMHMPOBAaTb WM BbINOMHATL  PaboTy B YC/OBMSAX  PealbHOrO,
BUPTYa/lbHOT0 U KOMOMHMPOBAHHOTO B3aVMOAECTBIS;

pa3BMBaTb KPeaTMBHOE MbILL/IEHWE NPY PELLEHUN XKN3HEHHBIX NPOG/IEM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHA:

B/1afleTb HaBblKaMu y4eOHO-MCCef0BaTe/IlbCKOM N MPOEKTHOMN AesATeNbHOCTH,
HaBblKaMW  pa3pelleHnss npobsieM, CMNOCOGHOCTbIO U TOTOBHOCTbIO K
CamMOCTOATENIbHOMY MOUCKY METO,0B PeLLUeHNS NPaKTUYeCKMX 3a4ad, MPUMEHEHNHO
pas/IMYHbLIX METO0B NMO3HaHWS;

MCMOMb30BaTb Pa3/iMyHble BUAbl AEATENIlbHOCTM MO MOJlyYeHUHO HOBOIO
3HaHWA, ero WHTepnpeTayun, npeobpasoBaHNO W MPUMEHEHNIO B Y4ebHbIX
CUTYyauusx, B TOM YKC/Ie MPU CO3A4aHMMN YHeOHbIX U COLMabHbIX MPOEKTOB;

(hopmMmMpoBaTL Hay4YHbIA TUM MbILLEHWS, BMAAETb HAYYHON TEPMUHOSIOT MEN,
K/IHOYEBLIMU MOHATUAMU U METOaMu;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3adaynM B 0OpasoBaTelbHOW
AEeATENbHOCTU U XXU3HEHHBIX CUTYaUMSX;

BbISAB/IATb  MPUYUHHO-C/IEACTBEHHbIE CBA3M W aKTyaM3npoBaTb 3aauvy,
BblABWIaTb MNOTE3y €€ pelleHnsi, HaxOAUTb apryMeHTbl And AoKa3aTe/bCTBa
CBOUX YTBEPXK/AEHWIA, 3aaaBaTb NapameTpbl U KPUTEPUMN PELLEHNS;

aHa/M3MpoBaTb MOJIyYeHHble B XOAEe PeLleHns 3adaydn  pesyrnbTarbl,
KPUTUYECKM OLIEHMBATb MX AOCTOBEPHOCTb, NPOrHO3MPOBaTh N3MEHEHWNE B HOBbIX
YC/IOBUSAX;

[1aBaTb OLIEHKY HOBbIM CUTYyaLMsiM, OLIeHBaTb NPUOOPETEHHLIA OMbIT;

OCYLLECTB/IATL Lie/fieHanpas/ieHHbIM NOWCK MepeHoca CPeacTs M CrnocoboB
AeNCTBMS B NPOMECCMOHA/IbHYIO Cpeay;

YMEeTb MEPEHOCUTb 3HaHWS B MO3HaBaTe/lbHYD U MPaKTUYECKYD 06/1acTu
XWN3HELEeATeIbHOCTY;

YMETb MHTErPUPOBaTb 3HaHUS U3 Pa3HbIX NPeAMETHbIX 061acTel;

Bbl[BWIaTb HOBbIE WAeWN, NpeAnaratb OPUrMHa/IbHbIE MOAXOAbl U PELLeHUs,
CTaBWUTb NPOG/EMbI 1 3aa4n, AOMNYCKAIOLLME a/lbTEPHATUBHBIE PELLEHNS.

3) paborta ¢ unopmanueii:

OPUEHTNPOBATLCA B PA3/IMYHbLIX UCTOYHMKAX MH(OpMaL MK (TEKCTe y4eBHOro
nocobus, Hay4yHO-MONYMSAPHON nuUTepaType, OWMONOTMYECKUX CNOBapaX MU
CMpaBOYHMKAX, KOMMbIOTEPHbIX 0a3ax [faHHbIX, B VIHTEpHETEe), aHa/IM3MpPOBaTh



NHOPMaLMIO Pa3/INYHbIX BUAOB 1 (DOPM MPeLCTaB/IeHNS, KPUTUYECKUN OLeHMBATb
eé 0CTOBEPHOCTb N HEMPOTUBOPEYNBOCT;

(hopMynMpoBaTb 3amnpocbl Y MPUMEHSATbL Pa3/INyHbIE METOAbI NMPY MOUCKE U
oTbope 6UOIOrMYECKo NHhopMaLMK, HEOOXOANUMOW NS BbINOHEHUS YHEOHbIX
3a4ay;

npuobpetarb OMbIT WUCMNO/b30BaHNA WMHHOPMAaLNOHHO-KOMMYHUKATUBHbIX
TEXHO/IOTUIA, COBEPLLIEHCTBOBATb KY/IbTYPY aKTUBHOT O UCMO/Ib30BaHNA Pa3/INyHbIX
MOUCKOBbIX CUCTEM;

CamMOCTOATe/IbHO  BbIGUpPaTb  ONTUMaTbHYKD  (JOPMY  MpPeLCcTaB/IEHUS
OM0I0rMYECKO MH(pOpMaLMKM (CXeMbl, FpauKK, Auarpammbl, TabnLbl, PUCYHKN
W fpyroe);

NCNO/Mb30BaTh HAy4yHbIM A3bIK B KayecTBe cpefctsa npu paboTe ¢
OMOMIOrNYECKO  MH(OPMAUME: TMPUMEHATb  XUMUYECKUe, (U3NYECKUe U
mMaTeMaTuyeckme 3Haku U CUMBOJIbI, POPMYnbl, abbpeBmatypy, HOMEHKIaTypy,
MCrosib3oBaTb M NPeobpa3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME  CPeAcTBa
Harnga4HoOCTY;

BNafleTb  HaBblkaMW  pacfo3HaBaHWA M 3almTbl  MHGOPMaLuK,
NHHOPMaLMOHHON 6€30NacHOCTUN IMYHOCTW.

OBJIaIleHI/Ie YHuBEpPCAJIbHBIMH KOMMYHUKATUBHBIMHA IleﬁCTBHHMH:

1) o6menue:

OCYLLECTB/IATb KOMMYHMKaLMM BO BCEX Chepax XM3HW, aKTUBHO y4acTBOBaTb
B Auanore Uam AUCKYCCUM MO CYLLECTBY 06Cy»aaemMoi TeMbl (YMeHWe 334aBaThb
BOMPOChHI, BbICKAa3blBaTb CY>KAEHUS OTHOCUTE/IbHO BbIMOJIHEHWUSA Mpea/iaraeMoi
3a/aun, Y4mTbIBaTb MHTEPECHI N COMNMAacCOBaHHOCTbL MO3MLUMIA APYTUX YH4aCTHUKOB
Avanora unm QucKyccum);

pacno3HaBaTb HeBepba/bHble CpeAcTBa OOLLUEHWS, MOHWMAaTb 3HAYeHue
coupasbHbIX 3HAKOB, NPEANOCHLINOK BO3HWKHOBEHUS KOHQIMKTHBLIX CUTYaLWIA,
YMETb CMAryaTb KOH(IMKTbI U BECTW NEPEroBOpbI;

B/lafeTb Pas/IMYHbIMK CNOCO6aMmn O6LLEHMA N B3aMMOLENCTBUSA, NOHUMATb
HamMepeHnsa ApYyrux Nogen, NPosBAATL YBKUTEIbHOE OTHOLLEHME K CObece AHMKY
N B KOPPEKTHOW (hopMe POPMYIMPOBaTL CBOWN BO3PAKEHWS;

Pa3BEPHYTO W IOTMYHO M3Naratb CBOK TOUKY 3PEHUSA C UCMO/b30BaHMEM
A3bIKOBbIX CPeCTB.

2) COBMECTHAA AeATeJbHOCTD:

MOHUMaTb N MCNOMb30BaTb MPENMYyLLECTBA KOMaHAHOW U NHANBUAYaIbHOW
paboTbl NPK peLleHn 61MoNOrnYecKomn NPobaeMbl, 060CHOBbIBATb HEOOX0ANMOCTL
MPUMEHEHNS TPYNNoBbIX (hOPM B3aUMOAENCTBUA NMPW peLleHnn y4ebHOoR 3a4a4u;

BblOMpaTb TeMaTUKy UM METOAbl COBMECTHbIX AEACTBUMA C YYETOM OO6LUMX
MNHTEPECOB N BO3MOXHOCTEN KaXK4Or0 Y/ieHa KOJIEKTUBA,



NPUHMMATb  LENM  COBMECTHOM  AesTeNlbHOCTW, OpraHuW30BbIBaTb U
KOOPAMHMPOBATb AENCTBUA MO €€ AOCTUMDKEHWIO: COCTaBNATb MnaH AelCTBUNA,
pacnpegensTb PO C YY4ETOM MHEHMIn Y4aCTHMKOB, 06CYXAaTb pe3y/bTarbl
COBMECTHOW paboThl;

OLeHMBaTb Ka4yeCTBO CBOEro BK/ada M KaX4Oro y4vaCTHMKa KOMaHAbl B
o6LWMIA pe3ynbTaT Mo pa3padboTaHHbIM KPUTEPUSIM;

npeasaratb  HOBble MPOEKTbl, OLEHMBATb MAEN C MO3ULUN HOBW3HbI,
OPUIMHAILHOCTW, NPaKTUYECKO 3HAYUMOCTH;

OCYLLECTB/IATb MO3UTUBHOE CTpaTermyeckoe TroOBeAeHNe B Pas/IMYHbIX
CUTYyauusx, NPosBNATL TBOPYECTBO N BOOOPaXKeHUe, ObITb MHULMAT MBHbIM.

OBi1aeHne YHUBEPCAJIbHBIMHU PEeryJIsATUBHBIMHU JCHCTBUSAMM:

1) camoopranu3anus:

MCNO/Mb30BaTh OMONMOrMYECKNE 3HaHUA L1 BbIABNEHUA NPOGMEM M KX
PELLEHNS B XKM3HEHHbIX N YYEOHbIX CUTYaLUAX;

BblOMpaTb Ha OCHOBE OWOMOrMYECKUX 3HAHWIA LEeNeBble U CMbIC/IOBbIE
YCTaHOBKWN B CBOMX [ENCTBMAX M NOCTYNKax Mo OTHOLUEHWIO K YXMBOW NPUPOe,
CBOEMY 3[J0POBbIO M 340POBLI0 OKPYXKatOLLMX;

CaMOCTOATENIbHO OCYLLECTB/ATL NMO3HaBATE/IbHYIO [eATelbHOCTb, BbISB/ATH
nNpo6emMbl, CTaBUTb U POPMYIMPOBATL COOCTBEHHbIE 3afa4mn B 06pa3oBaTe/lbHOWA
[EeATENbHOCTU U XXMU3HEHHbIX CUTYaUMAX;

CaMOCTOATENIbHO  COCTaB/ATb  M/1aH  pelleHns npob6sieMbl € Y4ETOM
MNMEIOLLIMXCS PECYPCOB, COBCTBEHHBLIX BO3MOXHOCTEN M NPeANOUTEHWNA;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM;

pacLmMpsATL paMKu y4ebHOro npegmMera Ha OCHOBE SIMYHbIX MPenoYTEHNI;

[ienaTb 0CO3HaHHbIN BbIOOP, apryMeHTUPOBaTh ero, 6parb OTBETCTBEHHOCTb
3a peLUeHue;

OLIEHMNBaATb NPUOOPETEHHLIN OMbIT;

CNnoco6CcTBOBaTb (JOPMMPOBAHUIO M MPOSB/EHNIO LLUMPOKOW 3pyauumm B
pasHbIX 006/1aCTAX 3HaHWIA, NOCTOSAAHHO MNOBbIWATL CBOM 06pa3oBaTe/bHbIA Y
Ky/bTYPHbI YPOBEHb.

2) CAMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyaUMsiM, BHOCUTb KOPPEKTUBbLI B AeATeNIbHOCTb,
OLleHMBaTb COOTBETCTBUE Pe3y/bTaToB LEeNsaM;

BMafeTb  HaBblkamy  MO3HaBaTe/lbHOW  pediieKCUM  Kak  0CO3HaHUA
COBepLUaeMbIX AeWACTBUA W MbIC/IMTENbHLIX MNPOLECCOB, WX Pe3y/bTaToB U
OCHOBaHMWI, UCMOMb30BaTb NPUEMBbI peqiekcun 419 OLEHKN CUTyauun, Bbibopa
BEPHOI0 peLleHuns:;

YMETb OLIEHMBaTb PUCKM N CBOEBPEMEHHO MNPUHUMATL PELLUEHMS MO KX
CHUYXKEHWNIO;



MPUHMMATb MOTVBbI M apryMeHTbl [PYrUX MpW aHau3e pe3y/bTaToB
[EeATENbHOCTHY;

3) npuHsATHE ceOs U APYrUx:

NPUHUMATL Ce6s, NOHKMMas CBOW HEA0CTAaTKN U AOCTOUHCTBA;

NPUHUMATb MOTVBbI WM apryMeHTbl [pYrUxX Mpu aHaiu3e pe3y/bTaToB
[EeATENbHOCTHY;

MpW3HaBaTb CBOE NPaBO W NPaBO APYrnX Ha OLLMOKMK;

PasBMBaTb CMOCOGHOCTb NOHMMATb MUP C MO3ULN APYTOro Ye/oBeKa.

INPEJMETHBIE PE3YJIBTATbBI

[MpeaMeTHblE pe3y/bTaTbl OCBOEHWS COJepXXaHUs Y4ebHOro npeameTa
«bnonorna» Ha yrnybnéHHOM YPOBHE OpPMEHTMPOBaAHbI Ha o0b6ecrneyveHune
npoguabHOro  0by4veHmsi  obyvarowmxca  6uonormn.  OHM  BK/IKOYAKOT:
cneunmuyeckme ang 61MonorMn Hay4Hble 3HaHUS, YMEHUS U CNOCO6bI AEACTBUM NO
OCBOEHWI0, MHTEpMpeTaunmn 1 NpeobpasoBaHmMIO 3HaHWUIA, BUAbI OeATENbHOCTM MO
MOYYEHNIO HOBbIX 3HAHUI U NX NPUMEHEHWNIO B Pa3/INYHbIX Y4EOHbIX, a TAKXKE B
pea/ibHbIX YXMU3HEHHbIX cUTyaumax. MNpeaMeTHble pe3y/fbTaTtbl NpPeacTaB/ieHbl MO
rogam nsyyeHus.

[MpeaMeTHbIE pe3ynbTaTbl 0CBOEHUSA Y4ebHOro npeameta «bmonorua» 8 10
Kaacce [JO/MKHbI OTPaXKaTh:

C(hOPMMPOBAHHOCTb 3HaHWA O MecTe M ponm 6uonormm B CUCTEME
€CTECTBEHHbIX HayK, B (JOPMUPOBaAHUN eCTECTBEHHO-Hay4YHOW KapTWHbI MUpa, B
MO3HaHMM  3aKOHOB  MPMPOAbl W pelleHMn npob6sem  paumMoHabHOro
NMPUPOA0NO0/b30BaHNSA, O BKNaAe POCCUMNCKMX U 3apy0 eXXHbIX YUYEHbIX B pa3BUTHE
ononoruu;

BNafeHne CUCTEMOM  OMOMOTMYECKUX 3HAHWM, KOTOpas  BK/IKOYAEeT:
OCHOBOMO/aratoLme O1oNorMYeckme TepMUHbI U MOHATMSA (KU3Hb, KIETKa,
opraHusM, MeTabo/M3Mm, roMeocTas, CamoOperynaums, CamoBOCMPOM3BELEHME,
HacneACTBEHHOCTb, U3MEHUMBOCTb, POCT U Pa3BUTKE), BUONOrMYECKMe Teopuu
(kneToyHas Teopusa T. LLIBaHHa, M. LUnerigeHa, P. BupxoBa, XpoOMOCOMHas Teopus
HacneactBeHHocT T. MopraHa), ydyeHusa (H. . BaBunoBa — 0O LEHTpax
MHOroo6pasnsi 1M MPOUCXOXAEHWUA  KYNbTYPHbIX  PacTeHWUA),  3aKOHbI
(eanHoo6pasns NOTOMKOB MEPBOr0 MOKO/IEHWNA, pacLuenieHns, YNCTOTbl ramerT,
He3aBMCUMOIro HacnefosaHus [. MeHgena, TroMONOrMYecKUx psgoB B
HacneCTBEHHOM N3MEHUYMBOCTU H. . Baswnnosa), NPUHLMNBI
(KoMnieMeHTapHOCTH);

BfafieHe OCHOBHbIMW MeTOJaMM Hay4yHOro MO3HaHWA, UCMOJIb3YEMbIX B
OMONOrNYECKNX WCCNEAO0BaHUAX XXMBbIX O0ObLEKTOB (ONUCaHWe, W3MEepPeHNe,
HabtofeHNe, IKCMEPUMEHT);



YMEHWE BbILENATb CYLLUECTBEHHbIE MPU3HAKMW: BUPYCOB, KIETOK NMPOKapuoT v
3yKapuoT, OLHOKMETOYHbIX W MHOTOK/IETOUYHBIX OPraHW3MoB, B TOM YUC/eE
bakTepuiA, rpub0B, PaCTEHWUIA, )KMBOTHbIX U YE/I0BEKA, CTPOEHNA OPraHOB 1 CUCTEM
OpraHoB PacTeHWI, XMBOTHbIX, YENIOBEKa, MPOLIECCOB >KU3HELEeATeNbHOCTH,
MPOTEKAOLLMX B OpraHM3Max pacTeHW, XXMBOTHbIX U YeoBeKa, 610M0rnyYecKmx
npoLeccoB: 06MeHa BelecTB (MeTabonmM3m), NpeBpaLLeHNs SHEPTUN, OPOXKeHUS,
aBTOTPO(PHOIO Y reTepoTPOHOro TUMOB NUTAHMSA, POTOCKMHTE3A N XEMOCUHTESA,
MWTO3a, Mein03a, raMeToreHesa, sSMo6pMoreHesa, NOCTaMOPUOHANILHOTO Pa3BUTUA,
Pa3MHOXEHUs,  WHAMBUAYaNbHOrO  pasBUTUA  opraHusMa  (OHTOreHesa),
B3aMMO/ENCTBUA reHOB, FeTepo3mnca, UCKYCCTBEHHOIO 0TO0Pa;

YMeHVE YCTaHaBNMBaTb B3aMMOCBA3M MeXAY OpraHougamMu KIeTkKu u KX
(PYHKUMAMKN, CTPOEHUEM KNETOK pasHbIX TKaHed U WX (YHKUUAMU, Mexay
OopraHaMyM M CUCTEMaMn OPraHOB Y PACTEHWM, >XMBOTHbIX W YeioBeKa U X
(DYHKUMAMU, MeXLY CUCTEMamy OpraHoB U UX (DYHKUMAMMK, MEeXay 3sTanamu
06MeHa BeLLEeCTB, aTanamm KIETOYHOMO0 LMK/IA U XXU3HEHHBIX LMKI0B OpraH1U3MOB,
aTanamy 3MOPUOHaIbHOTO Pas3BUTUA, TEHOTUMOM U (PEHOTUMOM, (PEHOTUMOM U
(haKTopamu cpefbl 06UTaHNS;

YMeHWE BbISIBNATb OT/IMUUTENbHbIE NPU3HAKN YKUBLIX CUCTEM, B TOM YUC/ie
PaCcTEHWIA, XXMBOTHbIX 1 Ye/I0BEKa;

YMEHME UCMO/b30BaTb COOTBETCTBYIOLUME apryMeHTbl, OWMOMOrMYecKyto
TEPMUHOJIOTNIO U CUMBOIMKY NS AOKa3aTelbCTBA POACTBA OPraHnM3MOB pasHbIX
cUCTEMaTUYECKNX TPy,

YMeHVe peLlaTb 61Monornyeckune 3afadn, BbISeIATb NPUUNHHO -CIELCTBEHHbIE
CBA3U MEXAY 1ccriegyemMbiMy 61M0N0r MYECK1MM NMPOoLLeCCaMu 1 ABNEHNAMM, [eNlaTb
BbIBOAbI 1 NPOrHO3bl HA OCHOBAHWW MOJTyYeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOMHATL flabopaTopHble U MpakTuyeckne paboTel, CO6/M0OAATL
npaswnia npu paboTe ¢ y4ebHbIM 1 NabopaTopHbLIM 060PYA0BaHMEM;

YMEHVE BblABUraTb rUMNoTe3bl, MNPOBEPATb WX 3KCMEPUMEHTAIbHLIMM
cpeacTeamu, (HOPMY/MPYs Uefb UCCeL0BaHUSA, aHaM3MPOBaTh MOJYyYeHHbIe
pe3ynbTatbl U Aenarb BblBOAbI;

YMeHMe y4acTBOBaTb B Yy4eOHO-MCCef0BaTelbCKoO paboTe no 6uonorum,
3KOMOTMN 1 MefuLUMHe, NMPOBOAMMOM Ha 6a3e LUKOJ/IbHbIX Hay4YHbIX OOLLECTB, U
Ny6/MYHO  NPeACTaBfsATb  MOJyYeHHble  pe3ynbTarbl  Ha  YYEHUYECKUX
KOH(epeHumaXx;

YMEHME OLEeHMBATb 3TUYECKME acrekTbl COBPEMEHHbIX WCCNeAoBaHWUA B
obnactm  6Guonorm U MeauUMHbl  (KNOHWPOBaHME,  UCKYCCTBEHHOe
OM/I0A40TBOPEHME, HAMpaB/ieHHOE W3MEHEHVe reHoMa W CO3[aHue TPaHCreH HbIX
OpraHn3mMoB);



YMeHMe OCYLLUECTBNATb OCO3HaHHbIN BbIOOP 6yayLler NpodeccnoHa bHOM
[eATeNlbHOCTU B 06/1aCTN 6MOMI0TMK, MeAULMHbI, BUOTEXHOIOTKN, BETEPUHAPUN,
Ce/IbCKOr0 X03AMCTBa, MULLEBOM NMPOMbILLIEHHOCTK, YrybnaTb NO3HABaTE/IbHbIN
WHTEpEeC, Harpas/ieHHbI Ha 0CO3HaHHbIV BbIGOP COOTBETCTBYHOLLEN Npodeccum 1
NPOLO/DKEHME OMOMIOrMYecKOoro 06pa3oBaHMA B OpraHu3auusax CpeaHero
MPOECCUOHANBHOIO 1 BbICLUEro 06pa3oBaHus.

[peaMeTHble pe3y/bTaTbl OCBOEHUA y4ebHOro npeameta «buonormsa» B 11
Kaacce JOMKHbI OTPaXKarTh:

C(hOPMMPOBAHHOCTb 3HaHMn O MecTe W PoOM BMONOTMM B CUCTEME
eCTECTBEHHbIX HayK, B (OPMUPOBaHUA COBPEMEHHON EeCTeCTBEHHO -Hay4YHOM
KapTWHbl MWpPa, B MO3HaHWW 3aKOHOB NPUPOAbI U PELIeHUN 3KOJSIOTMYECKNX
Npo6/sieM UYenoBeyeCcTBa, a TakkKe B peLleHUM BOMNPOCOB PauvOHaNIbHOIO
NPUPOA0NO0/b30BaHNA, U B POPMUPOBaHMM LLEHHOCTHOIO OTHOLLIEHMS K NPUPOJE,
00LLeCTBY, YenoBeKy, 0 BKNaae POCCUNCKNX U 3apYOEXHbIX YYEHbLIX-O10M0roB B
pa3BuUTME Buonoruu;

YMeHWe BafeTb CUCTEMO OMONOrMYECKMX 3HAHWIA, KOTOpas BK/HOYaeT
OnpefeneHns 1 MNOHUMaHWe CYLHOCTW OCHOBOMOJaratolyx 6Monornyecknx
TEPMUHOB M MNOHATUIA (BUA, 3KOcUCTeMa, Guocepa), 6MONOrMYecKne Teopum
(aBosouUmoHHasA Teopusa Y. [JapBuHa, CUHTETUYECKAs TEOPUS 3BOJIHOLMN), YUEHUS
(A. H. CeBeproBa — 0 NyTAX W Hanpas/eHnax asonounn, B.. BepHaackoro — o
6rocdepe), 3akoHbl (reHeTnyeckoro pasHoBecus K. Xapau v B. BaitHo6epra,
3apogblwesoro cxogactea K. M. bapa), npasuna (MvHumyma HO. Jlnbuxa,
9KOMOrMYEeCKoM nupaMunibl 3Heprum), runotesbl (runotesa «mupa PHK» Y.
MnnbepTa);

YMeHWe  BMafeTb  OCHOBHbIMM  METOAaMW  Hay4yHOro  MO3HaHus,
MCNOb3YEMbIMM B BUONOTMYECKMX UCCEN 0BAHNAX XKUBbIX 00bEKTOB 1 3KOCUCTEM
(onucaHve, n3mepeHne, HabMOAeHNEe, IKCNEPUMEHT), cnocobamm BbISBMEHUA Y
OLIEHKWN aHTPOMOTreHHbIX N3MEHEHWIA B NPUPOAE;

YMEHME BbIAENATb CYLIECTBEHHbIE MNPWU3HAaKW: BUAOB, OWOreoLEHO30B,
3KOCMCTEM W 6MoCHepbl, CTabUIM3NPYIOLLErO, ABWXKYLLEr0 W pa3pbiBatoLero
eCTECTBEHHOT0 oTbopa, aN10naTpUYeckKoro " CUMMNATPUYECKOrO
BNL0006pa30BaHVA, BINAHWUSA ABUKYLLMX CUM 3BOOLMN HA FreHOMOHA Nonynaumu,
MPUCNoco6/IeHHOCTN OPraHN3MOB K cpefe 06uUTaHus, YepefoBaHNsA HarpaBIeHNI
3BOJOLMN, KPYroBOPOTa BELLECTB 1 NOTOKA 3HEPTUN B IKOCUCTEMAX;

YMeHVe YyCTaHaB/MBaTb B3aVMOCBS3M MeXAy MpoLeccaMn 3BOJIHOLMMU,
ABVXXYLLMMU CUMaMU aHTPOMOreHe3a, KOMMOHEHTaMU Pas/InYyHbIX 3KOCUCTEM Y
MPUCNOCO6EHNAMU K HUM OPraH13MOB;

YMEHWe  BbISBNATb  OT/IMYUTENIbHbIE  MPU3HAKA  XXMBbIX  CUCTEM,
MPMUCNoco6/1eHHOCTb BMAOB K cpefe 06uTaHWsA, abMOTUYECKUX N BUOTUYECKMX



KOMMOHEHTOB  3KOCUCTEM, B3aMMOCBA3e OpraHM3MoB B COOOLLECTBAX,
aHTPOMOreHHbIX N3MEHEHWNI B 3KOCMCTEMAX CBOE MECTHOCTH;

YMEHMe WCMO/Mb30BaTb COOTBETCTBYHOLLUME aprymeHTbl, OWMOMNOrNYECKyHo
TEPMUHONOMNIO U CUMBOJIMKY A1 [OKa3aTe/lbCTBa POACTBA OPraHN3MOB PasHbIX
CUCTeMaTMYeCKNX rpynmn, B3aMMOCBS31 OPraH13MoB U Cpefbl 00UTaHUs, eaUHCTBa
YelOBEYECKMX pac, HeobXOLMMOCTU COXPaHeHUs MHOroobpasus BUAOB W
9KOCUCTEM KaK YC/I0BUA COCYLLECTBOBaHUA NPUPOAbI 1 Ye/TI0BEYECTBa;

YMeHWe peLlatb 61onornyeckme 3agaqu, BbISBAATb NPUUNHHO -CIEACTBEHHbIE
CBA3UN MeXAY 1ccrefyeMbIMy 61010 MYECKMMN MPOLIECCAMW U ABNIEHNAMW, AeNaThb
BbIBOAbI M NMPOrHO3bl HA OCHOBAHWMW NOJYY€EHHbIX Pe3Y/bTaTOoB;

YMeHWE BbIMO/HATL /1a60paTopHble N MpakTuyeckme paboTbl, COBMOAATL
npaswna npu paboTe ¢ y4ebHbIM 1 1abopaTopHbLIM 060PYL0BAHMEM;

YMeHWe BblABUraTb TruUMNOTe3bl, MPOBEPATb WX 3KCMEPUMEHTa/IbHbIMM
cpeacTeamu, (HOPMY/MPYS Lefb UCCMeL0BaHUSA, aHaM3UPOBaTh MOJMYyYeHHbIe
pe3ynbTaTbl U fieNaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B y4uebHO-UCCNea0BaTelbCKOM paboTe No 6M010ruu,
3KOJIOTMN N MeanUMHe, NPOBOANMON Ha 6ase LUKOJbHbIX Hay4YHbIX OOLLECTB, U
Ny6/IM4HO  NPeACcTaBNATb  MOJIydeHHble  pe3y/bTaTbl  Ha  YYEHUYECKUX
KOH(epeHuuaXx;

YMeHWe OLIEHNBATb MMNOTE3bl Y TEOPUM O NMPOUCXOXKAEHNM XKMU3HU, YeNOBeKa
N YeNoBeYECKMX pac, 0 MpPUYMHax, NoCneACTBUAX U Cnocobax NpeaoTBpaLleHs
rno6anbHbIX N3MEHEHWA B Buocgepe;

YMEHMEe OCYLLECTBNATbL OCO3HaHHbIN BbIOOP OyayLlel NPotecCUoHaIbHOW
[eATeNlbHOCTN B 061acTV 6G1OM0r K, 3KONIOT UK, NPUPOAONO/b30BaHNUA, MEANLMHBI,
OMOTEXHO/OTMK, MCUXOMONMKN, BETEPUHAPUMW, CEIbCKOr0 XO3AWCTBA, MNULLEBOWA
MPOMbILLUMEHHOCTK, YrNy6naTb MO3HaBaTe/bHbIA WMHTEPEC, HanpaB/eHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLEA  Mpoeccum U MPOLOJDKEHME
610I0rMYeckoro 06pasoBaHna B OpraHu3auuaX CpefHero NpogecCMoHabHOro U
BbICLLIEr0 06pa3oBaHus.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecTrBo yacos DJIeKTPOHHBbIE
HanMeHoBaHue pa3ieJioB U TeM (uud poBbie)
Ne n/m Kontposbneie | Ilpakruyeckue
MPOrpaMMBbI Bceero o0pa3oBaTeJbHbIC
padoThI padoThI pecypeb
1 bronorns kak Hayka
2 YKnBble CUCTEMbI N NX U3yUeHNe
3 buonorna kneTku 0.5
4 XUMMYeckasa opraHun3aLns KNeTku 10
5 CTpoeHMe N lyHKUMW KNETKM 8 2
6 OO6MeH BELLECTB M NpeBpaLLeHe 3Heprum B 9 1
KNneTke
7 HaCI'Ie,CI,CTBeHIjaﬂ NH(opmMaLmns n 9 05
peanin3aums eé B KneTke
8 YKM3HEHHbIV LK KNETKN 6 1
9 CTpoeHue 1 yHKLUN OpraH1M3MoB 17 1.5
10 Pa3MHOXeHMe 1 pa3BUTNE OpPraH3MOB 8 15
1 'eHeTMKa — HayKa O Hac/neACTBEHHOCTU U ) 0.5
N3MEeHYMBOCTN OPraHN3MoB
12 3aKOHOMepHOCTW Hac/eACTBEHHOCTH 10
13 3aKOHOMEepPHOCTU N3MEHUYNBOCTH 6
14 ['eHeTVKa YenoBeka 3 0.5
15 Cenekuuns opraHn3mos 4 1
16 BroTexHonorms n cMHTeTUYecKas bronorus 4
17 Pe3epBHOe Bpems 1
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI 1UIS1 YYEHUKA

 bronorus, 10 knacc/ MacevyHuk B.B., KameHckuin A A., Py6uos A.M. n
apyrve; nog pegakumein MacevyHmka B.B., AKUMoHepHOe 06LEeCTBO
«W3patenscTBo «l1pocBeLleHmne»

METOANYECKHNE MATEPHUAJIBI IJIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/T eor pathusi-6a30Bblii-yPOBEHb. -
Peanmzaums-TpeboBaHnin-dIr OC-0CHOBHOI0-06LLero-06pasoBaHus. -

MeTtoamnyeckoe-nocobue-ana-yunrtend.pdf

NP POBBIE ObPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETH
HUHTEPHET

https://feducont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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