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MOSICHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buomnorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeIMETHOU obsactu «EcTecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIMM, CPEIHUM
o01IUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopUeHTAIMENd OO0ydYaroUUXCd W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buomorus" naér npeacraBieHHE O
Heau W 3ajadax u3ydeHuss ydeOHoro mpenmera «buonorusn» Ha yriryOol€HHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MTPEAMETHOE COAepKaHue, ero
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIyeT MOCIEAOBATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTro mMpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpPaBJICHHOCTh HA  TMOCIEAYIOIIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OHMOJOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
OoOydYarommxcsi MO0 OCBOCHHUIO COJIEpkKaHUS OHMOJOTHUYECKOTO O0O0pa3oBaHMs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.



Y4eOnpiii npeameT «buonorus» Ha ypoBHE CpeaHero o01mero oOpa3oBaHUS
3aBepiiaer Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacuIMpeHne U yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MpUpojie, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUU W OHOJOTUU Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOTO YUYEHUS U SKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriiyOJIEeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIEAYIOMIEMY MOJYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro cojJiepKaHusl COCTaBIISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOILIUX CHCTEMATHUYECKUX Pa3JeioB OMOJIOTMM HAa YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
pacmMpeHsl U YriyojieHbl OWOJIOTMYECKHE 3HaHMS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIAAHOTO U IIOMCKOBOIO
XapakKTepa, KOTOPble MOXHO HCIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYEHUU
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

Crpyktrypa mporpaMMmbl 1o ydyeOHOMYy mnipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBIM MOAXOABI K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allH, IBOJIIOIIMN OPraHUYECKOTO MHpa Ha 3eMIle,
COXpaHEeHUs OMOJIOTUYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
M3Y4YalOTCSI OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMONIOTHY, aAKTyaTU3UPYIOTCS 3HAHMS OOydYaroImMXcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€cCEYUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUN M 3aKOHOB, UAEH, MPUHIUIIOB U IIPABUII,
JIe)KAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKIIATHBIX ACTIEKTaX OMOJOTUYECKHUX 3HAHUU. [[7s
pa3BUTUSL M TOJAEpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOI0 MaTepHalia B COACPKAHUH MPOTrpamMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHMS U Pa3BUTHUSA



TOM I MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriryoJIEHHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npoecCUOHANbHON JIeATENIbHOCTH, CBSI3aHHOM C OHOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISIYIOMINX 3aa4:

OCBOEHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYYarolmMXCsi C METOJaMU TO3HAHMS KUBOW MPHUPOJBIL:
UCCJIEIOBATENILCKUMU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CeJICKUMH, OWOTEXHOJOTMM M CUHTETHYECKOM OHOJIOrMH, TaJIeOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCIeNoBaHU B JjabopaTopun W B mpupoge (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHHE OOYYalOIIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHANIM3UPOBaTh U MCIOJIb30BaTh OMOJOTMYECKYH0 HH(POPMALMIO; TOJb30BaThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOIIICHUIO K OKpPYXKalIled NpUpogHON cpese, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodrtakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TIpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B MpOLIECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITHSIMA M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMU B OHOJIOTUH, peIIaeMbIMU €10 Mpo0JieMaMu, METOI0JIOTHen
OHOJIOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTAIILHBIX



UCCIICTIOBaHMM, pelieHUs] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAHUS OHOIOTHUYECKUX
O00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y 00YyYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1[EJIOM M K OTJIEJIBHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMUPOBAHUE SKOJIOTUUYECKOMH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TOBEACHUS B TMPUPO/IE;
UHTETpaIlK €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OO0y4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOAOTOIb30BaHUN (COOJIO/ICHNE TpaBUJ TMOBEICHUS B MPHUPOJIE, OXPaHbl
BUJIOB, IKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3JI0POBBS U 3/I0POBbS
OKpyXXammux Jrojned  (cobmiomenuss Mep mnpoduinakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MacCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOJHOTO U TEXHOIEHHOI'O XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUI U YMEHU B MOBCEHEBHOM KU3HH;

CO3JaHWE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMHUCH
VHIMBUTyaJIbHOU o0pa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocieaAyomemMy MnpodecCHOHATBPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSIMU PETHOHA.

OO1ee 4nucao 4yacoB, OTBEICHHBIX HA U3yY€HUE OMOJIOIMM Ha yriiyOJIEHHOM
YPOBHE CpeaHeTo o01mero oopasosanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hefento), B 11 knacce — 102 gaca (3 yaca B HeZIeIO).

Ot60op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OMOJIOTHH
OCYILECTBIISIETCS C YU4ETOM CHEUM(PUKU €ro COAEpKaHMUsS M HaNpaBICHHOCTH Ha
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsX CpPEIHEro
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCS TIPOBEJEHUE JIa0OpaTOPHBIX M MpakTUyeckux pador. Taxxke ydactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX  ONPENCNSIeTCS y4YUTeJeM Ha OCHOBE  HMEIOLIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOJHBIX YCIOBHIA.

Pabouass mporpamma cdopmMupoBaHa ¢ y4érom padouyeid mporpamMmbi
BOCIIUTAHMS:

- YCTQHOBJICHHE TOBEPHUTEIHHBIX OTHOIICHUA MEXy YUUTEIEM U €r0 YICHHUKAMH,
CIIOCOOCTBYIOUIUX MO3UTUBHOMY BOCIPUATUIO YYAIIUMUCS TPeOOBaHUI M MPOChO
yUUTENsI, IPUBJICUCHUIO WX BHUMaHHUS K 0OCyXJaeMoil Ha ypoke HH(pOpMaIuu,
aKTUBU3AIINU WX TTO3HABATEIHHON JACSITETLHOCTH;

- MOOYXJeHUE INIKOJBHUKOB COOJ0O/IaTh HA YpPOKE OOIICTIPUHATHIE HOPMBI

MOBEJICHUS, TpaBuUiia OOIICHHWS CO CTAPIIUMHU (YUYUTEISIMH) M CBEPCTHUKAMU
(IIKOJILHUKAMMU ), IPUHITUTIBI YIEOHOU JUCITUTUTHHBI 1 CAMOOPTaHU3aINN;



- MPUBJICYCHHE BHUMAHUS WIKOJHbHUKOB K LIEHHOCTHOMY acCIEKTy M3y4aeMbIX Ha
ypOKax SIBIICHHUM, opraHu3aius ux padoThl ¢ MOJTy4yaeMoOl Ha YpOKE COLMAIbHO 3
3HaYUMOW HMH(poOpManueil — HHULMUPOBAHUE €€ OOCYKIEHUS, BBICKAa3bIBAHUS
yUYalIMMHCS CBOETO MHEHUS 110 €€ MOBO/Y, BBIPAOOTKM CBOETO K HEM OTHOIICHHS;

- HCIOJIb30BAHHWE BOCIMTATENbHBIX BO3MOXHOCTEH COAEpX,aHUs Yy4eOHOTo
npeaMeTa 4epe3 JEMOHCTPALMIO IETAM [IPUMEPOB OTBETCTBEHHOT0, IPaKJaHCKOTO
NOBEJICHUS, IPOSBICHUS YEJIOBEKOJIOOUS U J0OPOCEpIECYHOCTH, 4Yepe3 MoJI00p
COOTBETCTBYIOIIMX TEKCTOB I YTEHHWs, 3a4ad JUId pPEIIeHUs, NpoOJIEeMHBIX
CUTyalui 17151 OOCYXKIEHHSI B KJ1acce;

- T[PUMEHEHHWE HAa YPOKE MHTEPAKTUBHBIX (OpM pabOThl  y4alUXCS:
WHTEUIEKTYaJIbHbIX ~ UTpP, CTUMYJIHPYIOUIMX I[1O3HABATEIbHYIHO  MOTHBALIMIO
IIKOJIbBHUKOB; JTUCKYCCHI, KOTOPBIE NAIOT y4YalIUMCS BO3MOKHOCTb MPUOOpECTH
ONBIT BEJICHUS KOHCTPYKTUBHOTO AHMAJIOTa; TPYNIOBOM padOThl WM pabOThI B
napax, KOTOpbI€ Yy4yaT IIKOJbHUKOB KOMaHIHOW paboTe M B3aUMOJEHCTBUIO C
JIPYTUMU JAE€TbMU;

- BKJIIOYEHHE B YpPOK HUIPOBBIX MPOLEAYpP, KOTOpPBIE MOMOTAIOT MOAIEPXKATh
MOTHBALMIO JeTedl K TMOJYyYEHHUIO 3HaHUM, HaJAaXUBAHUIO ITO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMH B  KJlacce, IIOMOTalT  YCTAHOBJICHUIO
no0poxenareabHol aTMoc(ephl BO BpeMsl YpOKa;

- opranuzanuus medcTBa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX ydyallMXCs HaJ UX
HEYCHEBAOIIMMHA  OJHOKJIACCHUKAMH, JAOIIEr0  I[IKOJbHUKAM  COLIMAJIIBHO
3HAYMMBIH OIBIT COTPYIHUYECTBA U B3aUMHOMN IIOMOIIH;

- THULIMMPOBAHUE U MTOAJIEPAKKA UCCIEA0BATEIBCKON NEATEIbHOCTH IKOJIBbHUKOB B
paMKax peajau3aldd UMU WHIMBUIYAIbHBIX W TPYIIOBBIX HCCIEI0BATEIBCKUX
IMPOEKTOB, 4YTO JAcT IIKOJIbHUKAM BO3MOXHOCTh MPHOOPECTH  HaBBIK
CaMOCTOATEILHOTO PEUIEHUSI TEOPETUUECKOUN MPOOIEMBbl, HABBIK T€HEPUPOBAHUS U
oopMIIeHUSI COOCTBEHHBIX HJEH, HABBIK YBAXXUTEIBHOTO OTHOILUEHUS K YYKHUM
uaesMm, 4 opopMIIEHHBIM B paboTax Apyrux McciaeaoBaTesield, HaBbIK MyOJIUYHOro
BBICTYIUICHUS Tepel] ayJuTOpUel, apryMEHTUPOBAHUS W OTCTAMBAHUSI CBOEH
TOYKH 3PEHUS.

Hcnonb3yembie yaeOHbIE TOCOOUS

A.A. Kamenckuit., E.A. Kpukcynos., B.B. ITaceunuk. «O06miast Ouonorus 10-11»
NznarenbcTBO «JJPODAY 2018 1.

II.M. bopoaun, JI.B. Breicomnkas, I'M. JIpimmmn. «buonorus 10-11 xiacc.
YrayOneHnusiii ypoBeHb». M3narensctBo «IIpocBemenuey, 2014 r.



COJEPXAHHUE YYEBHOI'O IIPE/IMETA
10 KITACC

Copnep:kaHue IporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass O0uoJIorus — KOMIUIEKCHasi Hayka. Kpartkas ucTopust pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4aeMble UMM TPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M TIOUCKOBBIE HAy4YHbIC HCCIEIOBAaHUS B
OMOJIOTHH.

3HaueHre OMOJOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouoioruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JlemoHcTpanuu

[Toptpets: Apucrorens, Teodppact, K. JIlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apseui, I'. Menaens, B. . Bepuaackuii, U. I1. [TaBnos, . 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3yYCHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: E€IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTb W ILEJIOCTHOCTb,
CIOXHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanue »skcnepumenta. IloctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [loHsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonorunueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOITYYEHHBIX



pe3ynpTaroB. IIpUuMHBI HCKaAKEHUSA pE3yNbTaTOB JKcnepumeHTa. llonsatue
CTaTUCTHYECKOTO TECTA.

JdeMoHCcTpaIMuA

Tabmuubl u cxembl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyAOBaHME i  IPOBEICHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWe pa3IMyYHBIX METOHNOB IIPH
U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeToapl  MOJIEKYJISIpHOM W KJIETOYHOM  OMOJNOrMHM:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHSA METOLOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHUYECKUM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPODIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTHe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.



Opranuyeckue BelleCTBa KIETKUA. buosormyeckue mnonumepsl. benku.
AMHMHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTyphl O€KOBOW MoOJeKybl. [lepBuunas
CTPYKTypa Oeika, TeNTHIHas CBsA3b. BTOopuyHas, TpeTHUYHAs, YCTBEPTHUUHASA
cTpykTypbl. JleHarypauus. CpoiictBa OenkoB. Kraccudukarus OenKoOB.
buonornyeckue Gpynkmum 6emkoB. [Ipuotnsi.

VYrneroasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIMTOCaXapyuiabl U MOJUCAXAPUIBI.
OO6mmuit  1maH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJIEBOJIOB.
buonorudeckue GyHKIIUM YTIICBOIOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE cBOMcTBa. Kitaccubukaiys JTUIUI0B.
Tpurnunepunbl, ¢Gochoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMN
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunnoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneotuapl. [Tpunnun kommiementapHoctu. [lpaBuno UYapradda. Crpykrypa
JAHK — nBoiinast cniupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkuru AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoovl cenomuKuy, mpaHCKpunmoMuKy, NPOMmMeoMuKuU.

CrpykrypHas OuojOrHs: OMOXMMHYECKHE U OMO(MU3UYSCKUE HCCIICIOBAHUS
CocTaBa W TMPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJEKyn. Moodenuposarue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeaHU4ecKull CuHme3 OUOMONEKYL U UX HENPUPOOHBIX AHATIO208.

JleMoHCTpauumn

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBojoBy», «CTpoeHre MOJIeKyn JUNuAoB», «HyKIEeMHOBBIE KHUCIOTBHI»,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OETKOB ¢ TOMOIIBIO KaYeCTBEHHBIX
peaKIUii».
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JlaGopaTtopnass  paGora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKUNH KJIETKH

Tumbel KIETOK: 3yKapuoTHYecKas U Ipokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.

CrtpoeHure NpoKapuoTUIECKOM KiIeTku. Kinerounasi cTeHka OakTepuidl U apxewu.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH W aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue U (GYHKIHMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Tna3maTtuueckass MeMOpana (tuasmanemma). CTpykTypa IJIa3MaTHYECKOU
MeMOpaHbl. TpaHCHOpPT BEIIECTB Uepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHbBIN
(muddysus, obneruénnas auddysus), akKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM
akTUBHBIA TpaHcnopT). [lomynponunaemocts wmemOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMUTO3, (aronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHON CTEHKU PACTEHHI, TpHOOB.

Hurtomna3zma. [luto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kietkn. OnHoMeMOpaHHBIE OPraHoOUbl KIETKH: JHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapar T'onbaKd, JTU30COMBI, UX CTpoeHUE W (yHKIHMHU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHOUJOB KJIeTKH. CTpOeHHUE TPaHYJSIPHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUN
petukynyM. CekpetopHas QyHkius ammapata ['onbmxu. Moougurxayus 6enkos 6
annapame [onvoocu. Copmuposxka bOenkos 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KJIETKE. Bakyonn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KJIETKH:  MHUTOXOHJPUU,  ILJIACTUJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenune W (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXKHBIE  TUJIACTUABI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JEUKOMIACTHI BHICIIIMX PACTEHUI.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKHU. Pu6ocomsi. Ilpomeosicymounvie Quramernmul.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounbii
nentp. CTpoeHHUE U JBWKEHHE JKITYTUKOB U pPeCHHYEK. MUKpPOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOILIa3Ma, SAPHIINIKU, UX CTPOEHUE U
bynkuun. SnepHblii OenkoBbld MaTpuKkc. IIpocTpaHCTBEHHOE pacIONOKEHUE
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XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /uHamuka s0epHOU 00010uKu 6 mumose. AHoepmbiil
MPAHCROpm.

Kiierounble BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHON).

JleMoHCTpanun

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUNY», «S1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUaTbHBIX KIETOK.

JlabopaTtopnasi padora «l3ydeHue CTPOEHHUS KIETOK Pa3IMYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydyeHune cBOMCTB KJIETOUYHON MEMOpPAHBD».

JlaGoparopnass padora «lccienoBanne mia3mMoiin3a M JIETUIA3MOJIM3A B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckas padora  «/3ydeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AccUMHIIALINS M TUCCUMIUISIIINS — JIBE€ CTOPOHBI MeTaboimm3Ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIN M TeTepoTpOodHBIA. YUacThe KHUCIOpPoJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne ATD B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUS.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOpOB. benku-
aKTUBATOPHI M OCJNKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUceHHbIll U OKCUuceHHbIl omocunme3 y odaxkmeputi. Ceemocoouparoujue
nueMeHmyvl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poiabp XJIOpoIiacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., C4. u CAM-munwvi
gdomocunmesa. 1lpoaykTUBHOCTh (oTOCHHTE3a. BiusHuE pa3nuyHbIX (haKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.
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AHa3poOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U HX
WCITOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBUTENBbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonorndeckoe okuciaeHue, WM KIETOYHOE JbIxaHue. Pojib MUTOXOHApHUIA B
npolieccax ouonoruyeckoro okucienus. [{uknuueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaszvl. IlpeuMmyriecTBa a’poOHOTO IYyTH
oOMEHa BeIeCTB mepes] aHadPOOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCUHTE3», «DHEpreTUUecKuit oomen», «buocunres
oenkay, «CtpoeHue pepMeHTa», «XEMOCHUHTE3.

O06opynoBaHUEe: CBETOBOM MHMKPOCKOI, O0OpYJOBaHUE sl MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

JlabGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KJIeTKe

Peakuun mMarpudHoro cuHres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneacTBeHHOW nHpopManmu. ['eHeTnaeckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPALICTLHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnsmums u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6umocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Pomb pubocom B
OonocuHTese Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
onepoHna (®. Kakob, XK. MaHno). MonexynapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
npolieccoB B kieTke. Kietounslit romeocTas.
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Bupycel — HekiieTouHbIe (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHME
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHbIll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHbie 3a0oeBanus 4enoBeka, *KUBOTHbBIX, pactenuit. CIIN/, COVID-
19, conmanbHble U MEAUIIMHCKUE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u anaiuz donvuux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabnuiel 1 cxembl: «brocuHTe3 O€nKay, «I'eHeTHYeCKHi Koy, «Bupych»,
«baktepuodarm».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounsrii 1uki, ero mnepuoiasl u perynanus. HMurepdasza u Mutos.
Oco0eHHOCTH TIpolleccoB, MpoTekawiux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [Ipecunrernyeckuil  (MOCTMUTOTHYECKUM), CHHTETHYECKUU U
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IEpHOIbl UHTEP(]a3bI.

Martpuunbii cunres JIHK — permmkanwma. [Ipuanuner permkanvm JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHblid  HaOOpbel  XpoMocoMm. ['omosiornuHble  XpoMocoMbl. [lonoBbie
XPOMOCOMBL.

Henenne kimetkn — MuTo3. CTaguud MHTO3a M IPOUCXOASIIME B HHX

npoueccel. Tunbsl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHUTO3A.

Peryssiiuss MUTOTHYECKOro IMHMKJIA KiIeTKH. IIporpamMMupyemMasi KiieTOUHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{ugpposas
KliemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUpOBaAHUsL KIemKU.

JdemMoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKI KIETKH», «MmuT03», «CTpocHHe
xpomocom», «Permukarus JTHK.

ObopynoBaHHe: CBETOBOM MUKPOCKOII, MUKpOIIpenapathl: «MUTO3 B KJIETKaxX
KOpEIIIKa JIyKay.
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JlabopaTopnass  pabora «3ydyenne  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax».

JlabopaTtopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa
Jyka (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHMU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS U IKU3ZHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUObI, OJHOKJIETOYHBIC
BOJOPOCIH, APyrue NpoTUCThL. KOJIOHNAIbHBIE OPTaHU3MBI.

B3anMoCBsI3p 4acTE MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMsl opraoB. OprannusM Kak eiuHoe neioe. ['omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs!, MPOBOJSAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
(yHKUMNA U PacoIOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHM XKUBOTHBIX M YEJIOBEKA. THWIIbI KMUBOTHBIX TKAHEH: SNUTEIUAJIbHAS,
COCJIMHUTEbHAS, MbIllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUN WU
pAacoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple W TeHepaTHMBHBIE OpraHbl pacteHud. OpraHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeka. OyHKIIMK OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKUBOTHBIX. HapykHbli ¥ BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEM.

JIBr>keHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PAaCTEHUM:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >XUBOTHBIX M YEJIOBEKA:
MblnieuHas cucrema. Pediiekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. IlorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BEUIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPHUKJIETOUYHOE nuuieBapeHue. [Iutanne mO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MULIEBAPUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Hpixanue opranu3MoB. Jlpixanue pacteHuit. J{pixanue xuBOTHBIX. [{uddys3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. JlpIxaTtenbHas MOBEPXHOCTb.
’KabGepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUAU JETKUX y NTHL U
MJIEKOTUTaromuX. Perynsius apixanus. JlpixareabHble 00bEMBI.
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TpaHCIIOpPT BEIIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHoCcHass cucremMa IIO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyrum KpoBooOpalieHus. OBOJIOLHUOHHBIE
YCIIOKHEHHUS CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MTO3BOHOYHBIX KMBOTHBIX. PaboTa
cepLa v €€ peryJisiuus.

Beinenenue y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparurenbHble Bakyonu. Oprassl BbeiaeneHus. PuibTpanus,
CEKpelMsi U 00paTHOE BCAaChIBAaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIICIICHUS.
CBs13b TOJIOCTH T€Ja C KPOBEHOCHOM U BBIIECIUTENBHON cCUCTEMaMU. Brienenue y
MIO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne m (GyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKa.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHOpEI
OakTepuil M UUCTHl MNPOCTEHINMX. 3alUTa Y MHOTOKJIETOYHBIX pPAacCTEHUM.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOW3BOAHBIE.
3amuTa opranu3ma ot OosnesHed. IMmyHHas cucrema yenoBeka. KieTouHslit u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbIN crenuduaeckuit
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro mmmyHutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocamutenbHble OTBETHI OPraHU3MOB. Posib BpOXKJIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIl.

Pazmpaxxumocte ©  perynsumss |y OpraHu3MoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxumocTte U perymauus y
pacteHuid. POcTOBBIE BENIECTBA U X 3HAYECHHE.

HepBHas cucrema u pedrekTopHas peryiasiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJNbl. DBOJIOLNOHHOE YCIOKHEHNUE CTPOECHUS HEPBHOM CUCTEMBI
y XKUBOTHbIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIAOKPUHHAS CHCTEMA XMUBOTHBIX WU YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW CHUCTEM. [ umoTanamo-runogusapHas
CUCTEMA.

JdemoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabmuupl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembly, «CTpoeHue crTediisy,
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«CTpoeHue JNHUCTOBOM IMIIACTUHKN», «TKaHM KUBOTHBIX», «CKEIeT 4YeIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas

cucrema», «HepBHas  cucrema»,  «Koxka», «MsbllleyHas  cuCTEMay,
«BplienuTenbHas CHCTEMa», «OHIOKpUHHAsA cUCTeMay, «CTpOEHHE MBILIBDY,
«Ummynurer»,  «KumeunonosmoctHsie», «CxemMa  OUTaHUS  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUAPHDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIEKOTTUTaromuX», «HepBHas cuctema yenmoBeka», «Pedaexey.

OO6opynoBaHu€e: CBETOBOM MHUKPOCKON, MHUKPOIpENapaTbl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UTJIOKOXHUX, UBBIE K3EMIUIIPbl KOMHATHBIX PacTeHUM, repdoapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpemaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1oBaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO W BO3YIIIHOTO MUTAHUS PACTCHUH,
pacHieruieHus Kpaxmalia U OeJIKOB IoJ AericTBreM (HepMEHTOB, 000pYAOBaHHUE IS
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeH paCTCHUI.

JlaGopaTopHuasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHnasi padora «/3yueHne OpraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  0ecrnonoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIOPYJSIIUS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmuHoxkeHue. IlomoBble KIETKH, WM TaMmeThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocoM B meno3e. Kpoccnnrosep. bronorndecknii CMbICIT
M€i103a M TIOJOBOro Impouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE KeIe3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE MW AMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
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KUBOTHBIX (Ha mpumepe Jsarymkd). JlpoGmenme. Tumbl  apobieHus.
Jlemepmunuposannoe u Hedepmunuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JpOOJECHUS MIIEKONMUTAIONUX. 3apObIIIEBbIE JIMCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHUAC 4YacTel pa3BUBAIOIICTOCS 3apojbliia (IMOpPHOHATbHAS WHIYKIIHS).
3akyagka IUIaHAa CTPOCHUSI KMBOTHOTO KakK pe3yyibTaT HEpPaAPXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BiusiHue Ha 5MOpHOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpOB OKpYyKaloleh Cpeibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHaNbHBIM Tiepuoa. IlpsMoe wu
HempsiMoe pa3BuThe. PasButue ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYECHHE MPSIMOrO0 U HENPSIMOTO
pa3BUTHUSA, UX PpACHPOCTpAaHEHHE B Ipupone. Tumsl pocra KUBOTHBIX. DakTOphI
pEryJsiliiy pocTa >KUBOTHBIX U 4esioBeka. CTaauu MocTaMOPUOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX M 4yenoBeka. [leproasl oHTOreHe3a uenopeka. CtapeHue u CMEpTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smHoxxeHne u pasButue pacteHuid. ['ametodutr m cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTENIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHHU.

MexaHu3mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnuupl u cxembl: «BereratuBHOe pasMHOXeHUE», «TuIbl Oecrnonoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XITaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIECHBDY,
«Pa3MHOXeHue TUApb», «Mehosy, «XpoMocoMbly, «l'ameroreHes», «CTpoeHHe
AWIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zBuThe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUIY,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbDy, <«JKM3HEHHBIM UMK  MXa», <« KH3HEHHBIM  IUKI
MManoOPOTHHUKAY, « KU3HEHHBIN ITUKIT COCHBIY.

OO6opy0BaHME: CBETOBOM MHUKPOCKOI, MHUKpONpenaparsl SHUIEKICTOK U
CIIEpMAaTO30U10B, MOJIENb «I MK pa3BUTHS JISATYIIKW.

JlaGopaTopHasi padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbIsiBIEHHWE MPU3HAKOB CXOJICTBA 3apOJIbIIIECH
MO3BOHOYHBIX KUBOTHBIX).
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JlabopaTopnasi padora «CTpoeHHE OpPraHOB Pa3MHOXKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHNu3MoB

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. PabGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Poiap oTeuecTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pa6otel H. K. KonsiioBa, H. Y. BaBunona, A. H. benosepckoro, I'. 1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE TOHIATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUIOJOTUYECKUM,  [UTOJOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKU.

JleMoHCTpauumn

[Hoptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. .
Basunos, A. H. benosepckuii, I'. /I. Kapneuenko, FO. A. ®umwmnuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCJIEIOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIIEIUIEHUs] NPHU3HAKOB. L[UTONOrMmyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. [ unore3a 4uCTOThl raMer.

AHanusupyromee ckpenBanue. [IpoMeKyTOUHbIi XapakTep HacleJOBaHUS.
Pacuierienre npu3HakoB IPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUS  TpHU3HAaKoB.  lluTosmornueckue  OCHOBBI  JTUTMOPHUIHOTO
CKpEILIBaHUS.

Cuermiennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy I'€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHbIA IOJ. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacnenoBanue mpu3HaKkoB, CLETUIEHHBIX C ITOJIOM.
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['enoTun kak uenoctHas cucrema. [lenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM aiuienu3M. B3anmoAeicTBUE HEaICIbHBIX TE€HOB.
KommnementapHocTs. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb Pa3BUTHUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakkKe (PU3NOIOTHIECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (DYHKIIHMA.
['eHeTrUecKre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTHdyeckue acneKkTbl KOHTPOJIS U
U3MEHEHUS HACJIeICTBEHHON HH(OpMAIIUU B TOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpaMuA

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CuersieHHOE Hacle/loBaHWE TMPU3HAKOB Y JIpo30¢uibl», «l'eHeThka ToJiay,
«Kapuotun  4yenoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHLBDY,
«MHOXECTBEHHBIN ajlJIeIu3M», «B3auMoieiicTBUE T€HOBY.

OO6opynoBaHue: MoJelb JJisl  JIEMOHCTPAIlMM 3aKOHOB  €IMHOO0Opa3us
ruOpUJIOB TIEPBOTO TIOKOJICHUSI M PACIICIJICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEIb I
JIEMOHCTpAllMK CIEIJICHHOTO HACIEIOBAaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTuyeckass paGora  «l3ydyeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEILIMBaHUS Yy APO30(PHITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu (GopMupoBaHUM (PEeHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUasl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnroHHbIN
psn u BapuanuwonHas kpuBasi (B. Horanncen). CoiicTBa MOau(bUKAIMOHHON
W3MEHUYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAsS H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TeHETHYECKOTO pa3HOOOpa3usl B Mpeiesiax OJHOTO BUA.
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MyTranmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIAYUUMPOBAaHHbIE MyTauuu. SnepHeie U
HUToIIa3MaTuyeckue Myrtauuu. CoMaTUYeCcKue U IMOJOBble MyTauud. [IpuunHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKUX PSJI0B B
HacnencTBeHHo m3meHunBoctu (H.M. BaBuwiioB). BHesinepHass U3MEHUHMBOCTH U
HACIIEICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpanun

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Buasl wu3meHunBoCcTHY, «MoaudukanroHHas
U3MEHYUBOCTBY, «KombunaTtuBHas M3MEHYUBOCTbBY, «Merio3y,
«OmonoTBopeHuey, «I eHeTndeckue 3a00ieBaHus YeIoBeKay, « Buabl MyTamuii.

OOopynioBaHue: XKUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHH,
pUCYHKH ((PpoTorpaduu) )KUBOTHBIX C Pa3IUYHBIMUA BHJIaMU U3MEHYHBOCTH.

JlaGopaTopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Mytamuu y apo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'enHeTnka yes10BeKa

Kapuotun uvenoBeka. MexayHapoaHas mHporpamMma HMCCJIEAOBaHUS T€HOMa
yeraoBeKa. MeTonpl  M3Y4YEHHs] TEHETHKM  YEJOBEKAa: TIE€HEAIOTMYECKH,
OJTM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJIAPHO-TEHETUYECKHM. CoBpemMeHHOE ONIPENICIICHNE IeHOTHUIIA!
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YMCIIE C ITOMOIIBIO
[1[[P-ananu3a. HacnenctBenHble 3a001€BaHus YeslOBeKa. | '€HHbIE U XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJie3HM C HAClEACTBEHHOM MpepacioioKEHHOCTHIO.
3HaueHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUN U JICYEHUU TE€HETUYECKUX
3a0oyieBaHUi uesoBeKa. MeauKo-reHeTUYecKoe KOHCYJIbTupoBaHue. CTBOJIOBbIC
KJIETKU. [IoHSATHE «T€HEeTHYECKOTO Tpy3a». ITUUECKUE acCHEeKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3MYeCKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYJKaromiei cpesnl. ['eneTnueckas
MPEAPACTIOIOKEHHOCTh YEJIOBEKA K MAaTOJIOTHSIM.

JlemoHcTpanuu
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Tabmuubr u cxemsl: «KapuoTun demoBeka», «MeToasl U3ydeHUS TEHETUKH
yenoBekay, «I'eHeTnueckue 3a001€BaHMs YEIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanus W CeleKUuusa. 3apoXkKJACHHE CEJNEKUMH W JOMECTHKALHUU.
Yyenne H. WM. BaBumoBa o IleHTpax TpOUCXOXIEHUS W MHOTO00pa3ms
KYJbTYPHBIX pacTeHuil. Poibp cemekuuy B CO3/IaHMM COPTOB PACTEHUN M TOPOJ
#*uBOTHBIX. CopT, mopoaa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BasuwioBa, ero 3HaueHue s
CEJIEKIIMOHHOW PabOoTHI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHIMBUAYaJIbHbIN. Ortanbl  KOMOWHAIIUOHHOM  CEJIEKIIUU. HcnbiTanue
OpOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIy C IOMOILBIO OLCHKU
(eHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMouIbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYpPHBIX
¢opM opranusmoB. Mcnonb30BaHHE TE€HOMHOIO PEIAKTUPOBAHMS U METOJOB
pexomOuHanTHBIX JIHK 17151 momy4yeHus ucxonHoro mMarepuana Jjis CeleKIum.

[Tomyuyenue MMOJIUILJIONIOB. BuyTtpuBnnoBas rUOpUAN3aLINSL.
biu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpellluBaHue, Wiau aytOpuauHr. ['ereposuc u ero mnpuuuHbl. VMcnonbszoBanue
rerepo3uca B cenekuuu. OtnanéuHas ruOpunmsauus. llpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUM U JKUBOTHBIX. «3e1éHas
DpesonoyuUsy.

CoxpaHeHre M U3yYEHUE N€HETHYECKUX PECYPCOB KYJBTYPHBIX PACTEHUHN H
UX JUKUX poaMYed  ans  co3gaHMsl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVHUeHUs CYueCmeyiomux U co30anusl Ho8blX NOpoo, TUHULL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosvix uoetli U NepCneKmuEHbIX MeXHOI02ULL.

JlemoHcTpanuu

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlyxpsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! U cxembl: «LIeHTpBI MPOUCXOXKIEHUS U MHOTOOOPAa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSJIOB B HACJIEACTBEHHOW W3MEHYMBOCTH,
«Mertonpl cenexkuumy, «OtnanéHnas ruopuan3anusy, «Myrtarenes».
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JlabopaTtopnasi padora «/3ydyeHre copToB KyJbTYypHBIX PACTEHUN U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHnasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpruBuBKa pacTeHUI.

Ikckypeuss «OCHOBHBIE METOABl M JIOCTHMIKEHHUS CEJIEKUUH PACTEHUH U
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENLHBIM YyYacCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYeCKasi 0MOJIOTHsA

OOBEKTHI, HCHOJIb3yEMbIE B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHKA. TpagumonHas
OMOTEeXHOJIOTHs:  XJ1eOONeueHue, MOIyYeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTbl MHKPOOMOJOTHYECKHX
texHonorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHsI T€HOMOB C LEJIBIO MOJYy4YEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIMX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETUUECKUE MTYTH.

Kierounast unxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAacCTEeHHU U
#UBOTHBIX. Kpuobanku. ComaTuyeckas THOpUAM3aLUs M COMATUYECKUU
sMOpuorene3. lcnonb3oBaHue ramionoB B CeleKUuu pacteHuil. llonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKAOHANbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKkoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALMK SIAEP KIIETOK.
Texnonozuu 0300p06IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas HWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
KoHCcTpyupoBanue pekomOouHanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmxeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W TE€HHOM  WHYKCHEPHH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON UHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JIUarHoCTUKa. MeTaOoJIOMHBIM aHAIM3, TCHOICHTPUYCCKHM aHaau3 MpoTeoMa
YyesjoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbi. VCmoJib30BaHHME CTBOJIOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-Omouwmkenepus mnsg  pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3/JaHMSI KOMILJIEKCHBIX
TKaHEH COueTaHWEM TEXHOJIOTHHA TPEXMEpHOro OMompwHTHHTA W cKaddoiaaunara
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHure BEKTOPHBIX BaKIMH C IEJbI0 00ecrevyeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
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¢ynkumonupoBanus PHK-conepkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.
JdeMoHCcTpaMu
Tabnuupl u cxemsbl: «Mcnoap30BaHe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pou3BOJICTBEY, «KileTounast umxeHepus», «I'eHHast HHKEHEpUs».
JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.
IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.
IKeKypcusi «bHOTEXHONOTMA — BaXXHEWINAs MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue u pa3BUTHE 3BOJIOLUOHHBIX NpeICTABJICHUNA B
omnosioruu

OpomonmonHas teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aestenbHocTh Y. /{apBuHa.

JIBrokylye cuiibl 3BoToIUK BUAO0B 110 Y. JlapBuHY (BbICOKass HHTEHCUBHOCTD
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienue cunrernueckord teopun sBoitonun (CTI). Helrpanbhas
teopust dBomound. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorud. 3HA4YEHHE
ABOJIIOIIMOHHON T€OpUU B OPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JleMoHCTpauumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepukos, 1. U. HImansraysen, Jx. Xongein, /. K.
benses.

Tabmuet u cxembl: «Cucrema >xkuBot mpuponbl (o K. Jlunuewo)»,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyTa nyremectus Y. lapsunay, «Haxoaku Y. [lapBunay, «Dopmbl 60psObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KanycTel», «[lopoapl TOMaIIHUX )XKUBOTHBIX», «CXxema 00pa30BaHUsl HOBBIX BHUIOB
(mo Y. [apBuny)», «Cxema COOTHOWIEHUS JIBHXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUUECKON TEOPUU IBOJIIOIIUNY.

Tema 2. MuKpo3BOIIOLMA U €€ Pe3yJIbTATHI

[Tommymsiiust Kak dJeMEHTapHasl eauHuIa 3BOTIOIUA. COBpEeMEHHBIE METO/IbI
OIICHKM T'€HETUYECKOTO pa3zHOooOpa3uss U CTPYKTyphl mnomyisuuil. M3MeneHue
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reHooHa TOMyJSIMM KaK d3JEMEHTApHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH
reHeTu4Ieckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOpbl (IBUXKYIIME CUJIBI) HSBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOoB — ciydaiiHbie
HEHANpaBlieHHbIE H3MEHEHMS YacTOT aivielied B Homymauusx. OPQext
ocHOBaTenA. IDggexm oOymuiiounoco eoprviuwika. CHUdCeHUe 2eHemu4eckKo2o
pasznoobpasus: npudunsvl u creocmeus. llposenenue sgpgpexma Opeiigha 2erog 6
oonvuux U Mmanvlx  nonynayusx.  Mwurpanuu.  M3onsuus oMy
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIoruvecKkast (pernpoayKTUBHA).

EctectBennblii oTOOp — HampaBisitonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO  O0TOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIHUNA,  pa3pbIBatOLIUi
(nm3pyntuBHbIN). [lonoBoit or6op. BO3HUMKHOBEHHE U 3BOJIOLUSA COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoONIeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIIOLMU.
Bo3HUKHOBEHHE  MpUCNOCOOJIEHW y  Opranu3sMoB.  Apomopdo3bl U
uauoanantauud. IIpumepsl npucnocoOieHnil y opraHu3mMoB: MOP(OIOrH4YeCKue,
¢uznonornyeckue,  OMOXUMHYECKHE,  MoBedeHUYeckre.  OTHOCUTENBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3o0msius — kiodeBord (akTop BuaooOpazoBanud. Ilytu u
CIIoCOObI BHJI000pa30BaHMUS: aJuIonaTpU4YeCcKoe (reorpacduueckoe),
CUMIATpUYECKoe  (9KOJOTHYECKOe), «MTHOBEHHOE»  (TIOJUIIONAN3ALIMS,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIOMOHHONM OWOJOTMM B pa3padOTKE HAay4YHBIX METOOB
COXpaHeHus: 6buopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS M1apa3uTOB U UX
x0351eB. MexaHnu3mMbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauumn

[Toptpersr: C. C. YetBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema mposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBmxymue
CWJIbl ABOJIIOLUNY, «IDKOJOrMYecKass M30Js1us MONYyJIAUi ceBaHCKOU (openmny,
«l'eorpadmueckass M30JSALUS  JUCTBEHHULBI CUOMPCKOM MW JIMCTBEHHUIIBI
JnaypcKoin», «IlomyssiiuoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY, «Cxema
JEUCTBUS €CTECTBEHHOTO 0TOOpa», «Dopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaemsbie», «II0KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronas OKpacka KUBOTHBIX),
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«Dusnosiornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCUTENBHOCTB», «Kputepun Buaa», «Buupl-nBoHUKN», «CTpyKTypa BuAa B
npupoze», «CrnocoObl BugooOpazoBaHus», «l'eorpaduyeckoe Bug000pazoBaHuE
TpEX BUIOB JaHABIIICH», «IKOJIOrMUYECKOe BUI000pa30BaHUE BHUIOB CHHUILY,
«[Tonmumnousas! pactrenuii», «KamycTHo-peaeuHbIil THOpUI.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia MTHUIl U
3Bepeil ¢ MpuMepamMu pa3lIMYHBIX MPUCIIOCOOJICHUH, Yydella MTHUIl W 3Bepei
pa3HbIX BHWJAOB, TepOapuu pacTeHUM OJM3KUX BHUAOB, 00pPa30BaBIIMXCS
Pa3IMYHBIMH CTIOCOOAMH.

JlabopatopHasi pabora «BbIsiBIIeHHE W3MEHUYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnas  paGora  «IIpucnocobnreHuss  OpraHu3MOB U  HUX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThY.

JlaGopaTtopnass paGora «CpaBHeHUE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4yecKkne METOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpPTaHHU3MOB.

buoreorpapuyeckue MeTonpl u3ydeHUs 3Boiouud. CpaBHeHUE QIOpBI U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emiu. Bumbi-
DHAEMUKH U PEJIUKTHI.

OMOpPHUONIOrMYECKHE U CPABHUTEIHLHO-MOP(OIOTHUIECKHE METOAbl U3YUEHUs
HBOMIONMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapHbsle  opraibl M aTaBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHMYECKHE M  MaTeMAaTUYeCKMe  METOJAbl  HW3YYEHHsS  HBOJIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBbIE METOAbl MOCTPOEHUs (UIOT€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLUS FTEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMH. [IpuHyun cmenvli yHKYuUil.
HeoOpatumocTs 3Bommonnu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIOB
DBOJIIOLIHH.

JdemMoHcTpanuu

IToptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkenb.

Tabmuibl 1 cxembl: «DWIOTCHETHUECKUN PsI/T JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smeps»,  «Creronedansy,  «Punnodputey,  «CeMeHHbIE
nanopoTHukn», «buoreorpapuueckue 30HB 3emun», «Jlpeid KOHTHHEHTOBY,
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«Penuktbl»y, «HayanbHble CcTagud SMOPUOHAIBHOTO PAa3BUTHSL TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyaUMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKAa M IIHUMIIaH3e», «l JaBHbIE
HaIpaBJICHUS IBOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOIIUI.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KH TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [[JoHayuyHble IpeACTaBICHUAS O 3apOKICHUU JKU3HU (KPEalMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HHA U €€ onpoBepkeHUE onbiTamu .
Penu, JI. Cnannannanuy, JI. [1actepa. [IponcxoxaeHue sku3Hu 1 aCTPOOHOIIOTHA.

OcCHOBHBIE JTarlbl HEOPTraHNUYECKON ABOJIIOLINH. [InanerapHas
(reosoruyeckasi) JBOJIOINHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OpraHnyeckux BemecTts n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoanepBatHas runoreza A. U.
Omnapuna, TMnoTe3a nepBuyHoro oyiapoHa Jx. XomnaeitHa, reHeTUYECKas TUIOTE3a
I. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emmm u Meronsl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT H  AOCOJIOTHAS
reOXpOHOJIOTHSA. I €OXpOHOIIOrMYeCKas IIKaia: S0HbI, 3Pbl, IEPUOLBI, JIIOXH.

HavaneHabie 3Tanbl OpraHMYecKod »HBOJIOUMU. [lOsIBIIeHME W 3BOJIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKM KaK aHaJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[TpoucxoxaeHre s3ykaproT (CUMOHOTEHE3). DBOIIOLMUOHHOE TPOUCXOKACHHE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl IBOJIOLUMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHMe CHOpPOBBIX pacTeHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHcXOXkJeHHEe IIBETKOBBIX
pacTEHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuii m pentwmid. [IporcxoxnaeHne MIEKOMUTAIOMUX U
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ntun. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

PasButne Xu3HM Ha 3eMJe MO ’paM W MEepuodaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaifHO30M. OOm@as xapakTepucTHKa KiIuMara U
reoJornyeckux mpoueccoB. [losiBiieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEJICTBUSA MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobnema coxpanenus 6MopazHO0Opa3us Ha 3eMIie.

CoBpeMeHHas cUCTeMa opraHudeckoro mupa. [IpuHiunel kmaccupukanuu
oprann3moB. OCHOBHBIE CUCTEMATUYECKUE TPYMITBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanw, JI. ITactep, . 1. Meunukos, A. W.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxemsl: «CxeMma onbita @. Penny», «Cxema onwita JI. [lactepa no
W3YYEHHIO CaMO3apoKIeHMs ku3HW», «Cxema ombita C. Mmmepa, I'. FOpwm»,
«JTanbl ~ HEOPraHWYECKOW  JBONIONUW»,  «['€OXpOHOJIOrMYecKas  IIKajiay,
«HauanpHble 3TaIbl OPraHUYEcKoO IBOMIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOunoreHeza», «CucrtemMa XKUBOHM NpHpPoAbl», «CTpoeHue BHUPYCAY,
«Apomopdo3bl  pacreHuit», «PuHHOMUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenusi», «OpraHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA >KUBOTHOTO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocteitmme», «KuieuHononiocTHbIeY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItuusy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKkom spey, «Pa3Buthe KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTne KU3HU B
MAJIE030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3Butne XKu3HU B
KaltHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuu pacTEHUM pa3IMYHBIX OTACJOB, KOJUICKI[UU
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yy4delia NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJSIKH OPTraHUYEeCKUX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  sga0oparopHas  paGora «MopenupoBaHUE — ONBITOB
Mumiepa—FOpu 1o n3ydeHno abMOTeHHOTO CUHTE3a OPraHUYECKUX COCIMHECHUN B
NEePBUYHOM aTMOCchepey.

JlabopaTtopnasi paGora «/3yueHue u omnucaHWE HMCKONAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).
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IIpakTnyeckas padora «M3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3nenbl v 3aaa4n aHTPONOAOTUU. METO Il AHTPOTIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O IMPOUCXOXKJICHHM YeJIOBEKa. Penmurunosnbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0AcTBO YenoBeKa ¢ KUBOTHBIMUA. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBuzeTenbCcTBA  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUYECKHUE,
noBezeHueckue. OTIINYMS YelloBEeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Ta U BTOPOUM CUTHAIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOTrHYeCKUe, COL[UaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLHAIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJMU aHTPOIIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E3bsIHbI
(POKOHCYJIBI) ¥ pAaHHUE MOHTHIBI — OOIINE MPEIKH YeTIOBEKOOOPa3HBIX 00€3bsiH U
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE IPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OpYAul TpyAa. YeloBeK NpsMOXOISAIIMKA U NEPBBIM BBIXOJ JIOJIEH
3a  mpenensl  Adpuku. YenmoBek relmensOeprckuii  —  00mMMIA  TIPENIOK
HEaHJEPTAIBCKOTO YEJIOBEKa M YEJIOBEKa pasyMHOro. YenoBek HeaHIepTaIbCKUI
KaK BHJI JIIOJEH XOJIOJHOTO KjiauMara. YeJoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a TmpenenamMu AQpuku.
[TaneoreneTrka M NajgeoOreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOMYJISAIMIX
yeyioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. [lomynsinoHHBIE BOJIHBI,
npeid reHoB, murpaius U «d3PGEKT OCHOBATENS» B MOMYJISIUAX COBPEMEHHOIO
YeJI0BeKa.

Yenoseueckne pacbl. llonsatne o pace. bospmme pacel: eBporeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpouJHas  (PKBATOpUANbHAS),  MOHTOJOWAHAs
(a3maTcko-aMepuKaHCKas). BpemMs M ImyTH paccelieHHs 4YelnOoBeKa IO IIJIAHETE.
EnuncTBO  yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KaroUIeH Cpeabl.
Bmustaue reorpadmueckoit cpembl W apeidida reHoB Ha  MOPQOJIOTHIO U
(bU3HONIOTHIO YeTIOBEKA.

MexauciuruimHapaele  MeToAsl B ¢u3nuecko  (OMOIOTHYECKOH)
aHTPOIOJIOTUM.  DBOJIOLMOHHAS ~ AHTPONOJIOTHS W MaJCOaHTPONOJIOTHS
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YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOMIONMHY OMOJIOTHYECKOTO U COLMAIIBHOTO B YEJIOBEKE.

JdeMoHCcTpaIMuA

[Toprpetsr: Y. lapBun, JI. Jluku, A. 5. Poruackui, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0JTOBHON MO3T ueIoBeKay,
«YenoBekooOpa3Hbie 00e3bsHBD», «CKENeT dYeloBeKa M CKEJEeT IITUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CHIIBI aHTPOIIOTEHE3A», « IBOJIFOLUOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymensli», «YemoBek
NPAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHU YEJIOBEKa», «Packl UeloBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YeloBeKa, penpoaykiuu (ororpadbun) kapTuH ¢
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEeKa, MOJIEIh
yeperna 4YeIOoBeKa W 4epena IMIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKAa W KHUCTH
IMMIIAH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEIIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOUICHHUSAX OPraHU3MOB U
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaK0Iel cpeaou

3apoxaeHne U pa3Butue skojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CeseproBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3aensl u 3amauu
3K0JIOTUHU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

Metoasl skosioruu. IlosieBbie HaOMOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOAHBIE W JiabopaTtopHbie. MoJenupoBaHre B OKOJOTUHU. MOHUTOPUHT
OKPY’KaroIIel CpeIbl: JIOKAIBHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYCHUE OKOJOTMYECKUX 3HAHWW Uil 4YeJIOBEKA.  DKOJOTHYECKOE
MHPOBO33PEHNUE KAK OCHOBA CBS3€W 4YenoBeuecTBa C npuponoil. opMupoBaHue
AKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTHUYECKOW IPaMOTHOCTH HACEJICHUS.

JemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuipel u cxembl: «Pazgensl skojmorun», «Metoasl skojoruny, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METOJ0B AKOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUSA
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Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH UX AericTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOTOreHHbIe. O01ue
3aKOHOMEPHOCTH JEUCTBUS 3Kojormueckux Qaxrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornyeckuit ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIBI
pacTeHWH M JKUBOTHBIX II0 OTHOUICHUIO K cBeTy. CHUTrHaJIbHAas poJIb CBETA.
DOTONEPUOIU3M.

Temnepatypa kak 3kojormdeckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxxnocts kak skojormdyeckuin (axrtop. Ilpucmocobiienuss pacteHuit K
NOJJIEp)KaHUI0 BOJHOrO OanaHca. Kiaccudukanuss pacTeHUH MO OTHOLIEHHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
rmyOMHHAs  NOJNOYBEHHAs,  BHYTpUOpraHusMeHHas.  DPU3HKO-XMMHUYECKHE
O0COOCHHOCTH cpejl oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
YKU3HH B pa3HbIX CpeJiax.

buosornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguusbie puTMbl. [IpucocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Qopmbl opraHuzMoB. [loHsiTHe O JKHU3HEHHOW (Qopme.
KuzneHnHble POpMBI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~— B3aMMOJICUCTBHIL:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpodpuueckue
B3aUMOJEUCTBUS  (Tomuueckue, Qopuyeckue, (QpadOpuueckue). 3HaYEHUE
OMOTHMYECKHX B3aMMOJCHCTBUI IJIs1 CYLIECTBOBAaHHUS OPraHHU3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabnuipl U cxembl: «OKojoruueckue ¢akTopb», «CBETOBON CHEKTPY»,
«ODKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», « TemIoKpoBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KHUBOTHBIX», «Cpeapl o0OWTaHHS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBD»,
«Kuznennole  Qopmbl  pactenuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
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«9KocucTeMa MHUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus, «XulHudecTBoy, «llapasutuzm», «KoHkypeHmus», «CuMOuo03»,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3IUYHBIX OJKOJOTHYECKUX (PAKTOpOB, repOdapuu CBETOIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIIOOWBBIC, TCHEITIOOMBBHIC H
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapUU U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYIII, KOJUICKIIUHA >KMBOTHBIX, OOUTAIONIUX B Pa3HBIX cpejaax,
repbapui M KOJUIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIaalONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu M
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHbIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

Jlabopatopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rvsi BUA0B U NMOMYJISIIMH

DKOJIOTUYECKHE  XApAKTEPUCTUKHU N INAIE 1117078 [Honynsius Kak
Oounonornyeckas cucreMma. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOCHHOCTEHW OUOJ0oTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYpPHI
nonyisiuui. OCHOBHBIE TIOKA3aTE€NM TMOMYJSLMU: YHCJIEHHOCTb, IIJIOTHOCTb,
BO3pDaCTHAass M IIOJIOBasi CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKonoruyeckass CTpykrypa nomyiasuud. OneHKa 4YMCIEHHOCTH MOMYJISLIMH.
JlnHaMuka momynanuu U €€ peryianusa. bUoTHYeckuil MOTEHIMA TMOIMYJISLIHH.
MoaenupoBanue TMHAMHUKHA TONYJISIIAKA. KpuBbIe pOCTa YUCIEHHOCTH MOMYJISIIIUH.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH TOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOrMYeckoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJzienb skosiormueckon Humm Jx.M. XartumHcona. Pasmepbl skxonorundeckou
Hui. [ToTeHnnanbHas U peanTn30BaHHAas HUILIY.

Bun kak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTUUECKUE YKBUBAJICHTHI.
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3aKOHOMEpPHOCTH TIOBEJICHUSI U MUTpaluid >KUBOTHBIX. buosorumdeckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JdeMoHCcTpaIMuA

[Toptper: Hx. M. XaTuyuHCOH.

Tabmumbl W cXembl: «DKOJOTHYECKHUE XaPAKTEPUCTHKH TOMYJISIIHNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyssiiuun», «Bo3pacTHble  NHUpaMUJibl
nonyysiiun», «CKOpOCTb  3aceleHUsi IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opraHuzMamMun», «Mogeib 3kosiornaeckor Humu . M. XatuuHcoHay.

Ob6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopnast padora  «lIpucnocoOnenusi ceMsH  pacTeHHH K
PacCeNCHUIO».

Tema 9. Iko10rus CO00IECTB. IKOJIOTHIECCKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKHU
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoayKius.
DKOJIOTUYECKHE MUPAMUIBI Uicel, OMOMAaCChl M SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CykKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coodiiectBo. bropasnooOpasue u mojiHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYNBOCTU COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl MOpel U
0Kearos. Ixocucmemovl MYyHOp, 1eco8, Cmeneti, nyCmbiHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATrposkocucTema. ArporeHo3. Pazmuuus
MEK/Ty aHTPOIIOTEHHBIMU U MPUPOAHBIMHU IKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opomackas
bropa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdyeckoe wu
XO3IMCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
sKkocucTemax. Ponb kackaonozo 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEMIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISILIUI U 9KOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3/IEHCTBUH.



33

Mexanuszmol 6030€eLCMBLs 3a2p}l3HeHu1/7 PA3HbLX munoe Ha
Cy60p2aHu3MeHHOM, OPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJl02Uu4ecKoco HOPMUPOBAHUA aAHmpoOnoOceHHO20 6030eliCmausl.
MCTOI[OJIOI‘I/ISI MOHHUTOPHHI'Aa CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 3KOCHUCTCM.

JleMoHCTpanun
[Toptper: A. [Ix. Tencnn.
Tabmupr  u cxembl:  «CTpykTypa  OHoLEeHO3a»,  «ODKOCHCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
IpyNIbl OPraHUu3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEY,
«Ilenu nutanus (mactOuIIHAas, IETPUTHAS)», « IKOJIOTHUYECKasl MUPAMUAA YHUCEID»,
«OKonoruyeckas mupamMua OMOMacChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporieHo3e», «[IpumMepsr ypOosKOCHCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeid, repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HSKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnass pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
CJIbHUK, HA CYXOJI0bHBINA WU TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKYypcusi «IDKCKYpCHUsI B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdepa — oOmennanerapHas 000j09Ka 3eMIIM, TJI€ CYIIECTBYET WIIH
CyIIIECTBOBAaJIA KM3Hb. Pa3BuTHe mpejcTaBieHuil o ounocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BeleCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
r100aIbHON PKOCUCTeMBI. J[MHamudeckoe paBHOBecue B Onocdepe. KpyroBopoTst
BEIECTB U OMOTEOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a30oTa). PUTMUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYyHJIpa, XBOMHBIE JIeca, CMEIIaHHbIC ¥ IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CABAHHBI,
IyCTBIHH, TPOIIMUYECKHUE JIECA, BBICOKOTOPbs. Kinumar, pacTUTENbHBIA U )KUBOTHBIN
MUp OMOMOB CYIIIH.
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CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JdeMoHCcTpaIMuA

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emmm», «KpyroBopoT asora B mpupome»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B TPHUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymmny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «ILInpokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBanue: repdbapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KHBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MPUYMHBL. Bo3geicTBHe YeloBEKa Ha
ouocepy. 3arpsizHeHHEe BO3IYIIHOW cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJIHOM cpeapl. OxpaHa BOJIHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICHCTBHE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOrO0 Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI MPHUPOIBI.
Kpacasle kHuru. Oco0o oxpaHsembie mpupoanbie Ttepputopun (OOIIT).
boranudeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIE TPUHIUIIBI YCTOMYMBOTO PA3BUTHSL UEJIOBEUECTBA U MPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMNONB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIECTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe paznoobpasue u buopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no  cocmoAHul0 OMOENbHLIX U008 U Ikocucmem. (OcHOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpyxyus mopckux u Hazemuulx s3Kocucmem.

JemoHcTpanuu

Tabmuubr w  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbll  3dpPexT», «Ocobo
OXpaHsieMbI€ PUPOTHBIC TEPPUTOPUNY», «MOJIETN YIIPABIIEMOTO MUPAY.

O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHUW U >KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHoW KHUTHY perroHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUHN HA YI'JIYBJIEHHOM YPOBHE CPE/IHET'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCST TPOTPaMM  CpeIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEIIbHOCTH
U CAMOONpPENCNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa3OBaHMs, Haauyue  NpPagoOCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHOW JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUSI K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJbTYPHOMY HACIEIUIO U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon ®denepanuu, Opupoie U
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3ULMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbBITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU ESITEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS
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c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMH, KYyJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TO3HABATEIBLHBIX W MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IMEpPE]
Ponunoi, ropaoctu 3a cBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM MPUPOJIBI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu Hapos1oB Poccuu;
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4) 3cTeTHYeCKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE YMOIIMOHAIILHOTO BO3/IEHCTBUS KUBOU TPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBA TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

NOHMMAaHUE W peaju3alus 3J0pOBOTO U 0e30MacHOro obpaza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryaspHas Qundeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIWBUIYATbHOTO H  KOJUIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HaHUE TOCJIEACTBUNA U HETMPHUATHUS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTD K TPY/Yy, OCO3HAaHNE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, MJIAHUPOBATH U CaMOCTOSITENIBHO
BBITIOJIHATH TaKYyIO I€SITEIIbHOCTD;

UHTEpEeC K pa3inyHbIM chepaM MpodeccnoHalbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KHU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIICHHWE K TPHUPOJEe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
TUIAHUPOBAHUSI TIOCTYNIKOB M OIEHKH WX BO3MOXHBIX TOCIEICTBHMA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHWE TI00ATBHOTO XapakTepa IKOJIOTUYECKUX MpOoOJIeM W MyTell ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHWST W YMEHUS TPU PEIICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
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HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAax, OXpPAaHY BHJIOB,
aKOocucTeM, brochepsr);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALUIUX Bpel  OKpYKarolieu
NPUPOIAHON cpejie, YMEHHE MPOrHO3UPOBATH HEOJIArONPHUSTHBIE IKOJIOTHYECKUE
MOCJIC/ICTBUS PEANPUHUMAEMBIX JCHCTBUN U TIPEIOTBpAIIaTh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN JESTEIIbHOCTH 3KOJIOTHYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NOHUMAaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUs €€ pOoJu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU HpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISI COBPEMEHHOW IMBHIIA3AIUU:
oOecrieueHuss HOBOTO YpPOBHS DPa3BUTHUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pEelIaTh PECypCHbIE  MPOOJIEMBbl  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00AJTBHBIX HKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
IPY U3y4YCHUH OMOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOUCHHMsS] HAa OCHOBE HAy4YHBIX (DAKTOB
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJYYECHHSI JIOCTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS s
peleHus: mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAHHUE LIEHHOCTH HAYYHOM JEATEIBbHOCTH, I'OTOBHOCTH OCYILECTBIATH
IIPOCKTHYIO U UCCIIEA0BATEIbCKYIO AEATEIbHOCT HHIUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHWOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOCHHs yueOHoro mnpeamera «buoiorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroUue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHHE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OKCIEPUMEHT W  Jpyrue);
YHUBEpCalbHble Yy4YeOHbIE JEUCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOyJaronmxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33PEHUYECKNE 3HAHMS M  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydyeHus OHMOJOTMM Ha YPOBHE CpPEIHEro 0OIero
oOpazoBanus y oOydvaromerocs OyayT chOpPMHPOBAaHBI TO3HABATEIBHBIC
yYHUBEpCalbHble yUeOHbIE AEICTBUS, KOMMYHUKATHUBHbIE YHUBEPCAJIbHbIE YUECOHbIE
NEUCTBUS, PEryJsTUBHbIE YHHUBEpCAIbHbIE Y4E€OHbIE JEHCTBUSA, COBMECTHAA
NEATEIbHOCTb.

MertanpeameTHble pe3ynbTaTbl OCBOCHHSI IMPOTPAMMbl CPEJHET0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMU y4eOHBIMU NMO3HABATEJIbLHBIMH
NeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENNbHO  (OPMYJIMpPOBaTh M aKTyaJlM3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIacCU(pUKaIMU, 0000IIEeHNUs ), PACKPBIBATH CMbICI
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OMOJOTMYECKUX MOHATHH (BBIAEIATh UX XapaKTEPHbIE MPU3HAKH, YCTAaHABIMBATH
CBSI3U C APYTUMU OHATUSAMU);

ONpENENATh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIESIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKUE TTOHITUS Ui 00bACHEHUs (PaKTOB U SIBJICHUMN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMUECKHE pPaCCyXIeHUsl (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

PUMEHSATH CXEMHO-MO/ICJIbHBIE cpencTtBa Ui IPEACTaBIICHHUS
CYILLECTBEHHBIX CBSI3€l M OTHOLIEHUH B M3y4ae€MbIX OMOJOTUYECKHX OOBEKTax, a
TaKK€  IPOTHUBOPEUYMM  pa3HOrO  poja,  BBIIBICHHBIX B Pa3jMuYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHabHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUSI;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE TeHCTBHS:

BJIa/IETh HaBbIKAMU y4e€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MMOUCKY METOA0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBl JACSATEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEepIpeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalLMsIX, B TOM YHCIIE IPHU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJIAITh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOAUTh ApTryMEHTHl HJisl J10Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pELIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;
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JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBISTh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOCa CPEICTB U CIOCOOOB
JeNcTBUS B MPOGECCHOHANBHYIO CPENy;

YMETh TNEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO OOJACTH
KU3HEICSATCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC WJIEH, Mpejiararb OPUTHHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAINK (TeKCTe Y4eOHOTO
nocoOusi, HAY4YHO-TIONMYJISIPHOM JUTEpaTrype, OMOJIOTMYECKUX CJIOBApAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
MHGOPMAILMIO Pa3IMYHbIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ IOCTOBEPHOCTh M HETPOTUBOPEUNBOCTH;

dbopMyIMpoOBaTh 3aMpPOChl U MPUMEHATH Pa3IWYHBIE METOABI MPU TMOWCKE U
otbope Ouosorndeckoi MHMOpMalUKU, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHUS PA3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  NpEACTaBICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTU4YeCKUe 3HAKU W CUMBOJBI, (HOpMYJbl, aO0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAcClO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) o6menmue:

OCYIIIECTBISATH KOMMYHUKAIIMK BO BCeX chepax KU3HU, aAKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHUS MpeiaraeMon
3aJ]a4uM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3ULUN APYTUX yYACTHUKOB
JMajora Wik JUCKYCCUN);
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pacro3HaBaTh HEBepOaJbHbIE CpPEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalWH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS M B3aHUMOJIEUCTBUSI, TTOHUMATh
HAMEPEHUs IPYTUX JIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEILICHUN Yy4eOHOM 3a1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh I[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeienarb pojau ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXKIaTh PpPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE IIPOEKTHI, OLEHHMBaTh UAEU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, TPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMH:

1) camoopraHu3anusi:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIS BBISBICHUS TMPOOJIEM U HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAHOBKH B CBOMX JCHCTBUSIX W MOCTYIKAaX MO OTHOLICHUIO K >KUBOUM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATh MMO3HABATENbHYIO NESITEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIMOYTCHU;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;
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JieNaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

Cr0cOOCTBOBAaTh (POPMHUPOBAHUIO M NPOSBICHUIO IIUPOKON SPYIUIUMH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJETh  HABBIKAMM  IIO3HABATEJIbHONM  pe(diaeKkcud KaKk  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peQuieKCUM JJIsi OLEHKU CUTyalluu, BbIOOpA
BEPHOI'O PELLICHHUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUS MO HX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTMX IIPH aHaJIu3€ pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX I[PU AaHAIU3€ PE3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeJIOBEKa.
HPEIMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusiy Ha yrayOJI€HHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopuapHOro  oOyueHuss  oOydaromuxcss — Owosorud. OHM  BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHWUW U WX MIPUMEHEHHUIO B PA3JIMYHBIX YU4€OHBIX, a TAKXKE B
pEeaNbHBIX KU3HEHHBIX CUTyarusx. [IpenMeTHpie pe3ynbTaThl MPECTABICHBI 110
rojilaM U3y4dcHHUsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» B 10
KJlacce MOJDKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAHWW  3aKOHOB TIPUPOABI W  PEHICHUH  TPOOJEM  palMOHAILHOTO
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MIPUPOOIIOIH30BAHUS, O BKJIAJIC POCCHMCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OHoJIOTHH,

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U PA3BUTHE), OMOJOTHUYECKUE TEOPUU
(xknerounas Teopus T. llIanna, M. Illneinena, P. BupxoBa, xpomocomHast Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1meHTpax
MHOTO0O0pa3usi W MPOUCXONKIACHUS  KYJbTYpPHBIX  pacTeHU#),  3aKOHBI
(eamHOOOpa3Usi TOTOMKOB TEPBOrO TMOKOJICHUS, PACHICIUICHUSI, YUCTOThl TaMeET,
HE3aBUCUMOTO HacienoBaHuss [. Menaens, TOMOJIOTUYECKHX PSAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basunosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IO3HAHMS, HCIOJb3YEeMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KIETOK IMPOKAPUOT U
HYKapUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHHM, JKMUBOTHBIX, 4YEJIOBEKa, IMPOLIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIONIUX B OPraHU3Max PacTEHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BEmIecTB (MeTabonIn3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(GHOTO U reTepoTpoHOTO TUTIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  HUHIUBUIAYAJIbHOTO  Pa3BUTUs  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, HUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBAaTh B3aUMOCBSI3M MEXKIYy OpPraHOMAAMU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M UX QYHKUUSIMU, MEXKIY
OpraHamMM M CHUCTEMaMHU OpPraHOB Y pPAacCTEHMM, >KMBOTHBIX M 4YEJIOBEKAa U UX
GYHKIUSAMM, MEXIYy CUCTEMaMH OpPraHOB M HMX (DYHKUUSIMHU, MEXAY >STaramu
oOMEHa BEIIECTB, ATaraMH KJICTOYHOTO ITMKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTHIOM W (EHOTHUINOM, (DEHOTHUIIOM H
dhaxTopamMu cpebl OOUTaHUS;

YMEHUE BBISIBJISITh OTJIMUUTEIIbHBIC MPU3HAKKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacCTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT;
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YMEHHUE pemaTh OMOJIOTUIECKUE 3aa91, BBISABIISITH IPHUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTUYECKUMHU TIPOIECCAMU U SBIICHUSMHU, JI€TIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHITH JIA0OpATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenacTBamMu, (GOpMYyIUpPYs 1eJdb HCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OHOJIOTHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  IOJYYCHHBIC  PE3yJbTaThl HAa  yYEHHYECKHX
KOH(epeHIusX;

YMEHHUE OLICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIICIOBAaHUN B

obnacth  OWMONOTrMM M MEIULUUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAMPABICHHOE M3MEHEHHWE T'€HOMAa M CO3JlaHHWE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBIATh OCO3HAaHHBIM BBIOOp Oynyiell mpodeccuoHanbHON
NESTEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO03SMCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrayOasTh NMO3HABATEIbHBIN
MHTEpEC, HAIIPaBJIEHHBI HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsX CpPEIHEro
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 11
Kj1acce NOJIKHBI OTPaKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHWH BOIPOCOB PALMOHAIBLHOTO
PUPOAOTIOIb30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHHE BJAJETh CHUCTEMOM OMOJIOTMYECKUX 3HAHMUW, KOTOpas BKIOYAET
ONpeJeNeHus] U TOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOIIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCHUCTEMa, Ouocdepa), OMOIOTrMYECKHUE TEOPUU
(oBomrorimonHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPHUS HBOJIIOLMN), YUCHHUS
(A. H. CeBepuioBa — 0 myTsiX U HampasieHusx 3Boatouun, B.1. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus [[x. Xapaum m B. BaiiabGepra,
3apoabiieBoro cxoacrea K. M. bapa), npaBuna (munumyma HO. JluOuxa,
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HKOJIOTMYECKON THUpaMuibl 3HEpPTruM), rumnores3sl (runmoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJaMU  HAYyYHOTO  TMO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, mM3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIIOCOO0aMH BBISIBJICHUS H
OIICHKH aHTPOITOTCHHBIX HM3MEHECHUN B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, AJITONaTPUYECKOIro u CUMIIATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIITUX CHJI SBOJIONNUN Ha T€HO(POH T TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHus, YepeIOBaHUsl HANpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B IKOCUCTEMAX;

YyMEHUE YCTaHABIMBAaTh B3aMMOCBS3U MEXIY MPOIECCaMU HBOJIOIUH,
JIBIDKYIIAMH CHJIAMHA aHTPOIIOTeHE3a, KOMITOHEHTAMHU PA3JIMYHBIX SKOCHCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHMs, a0MOTHYECKUX U OMOTUYECKHUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JIJIs JOKa3aTeIhCTBAa POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, CAUHCTBA
YeJIOBEUECKNX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTO00pa3usi BHJIOB U
HKOCHUCTEM KaK YCJIOBHS COCYIIIECTBOBAHUS IPUPOJILI U UEJIOBEUECTBA;

YMEHHUE peraTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPUIUHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIIEAYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYS I1€Jb HCCICIOBAHUS, aHATU3UPOBATH TMOIYYCHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHOoJIOrHw,
HKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHHYECKHUX
KOH(epeHIusX;
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YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUH JKU3HU, YETOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEIACTBUAX M CIOCO0aX MPeIoTBpAICHUS
ri100aJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIA BBIOOp Oymymiedl mpodeccuoHambHOU
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIOIL30BAHMSI, MEAUITHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBINIJICHHOCTH, YIUIYOJISATh TIO3HABAaTEIbHBIA WMHTEpPEC, HAMPaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTByMOIIEH mpodeccun U MPOJIOJDKCHHE
OMOIOTHYECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BEICIIIETO 00Opa30BaHUAI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC

Ne KoJsmn4iecTBo 4acos JIeKTPOHHBIE (IU(PPOBHIE)
HaunmenoBanmue

n/n BCETO | KOHTPOJ | MpakTU4 | 00pa3oBaTe/ibHbIE PeCypChl
pa3esioB U TeM HBIC CCKIe

TpOTPAMMBI paboThl | pabOTHI

1. | buomorus kak 1 https://resh.edu.ru/subject/5/
HayKa 10/

2. | )KuBble crcTEMBI 9 https://resh.edu.ru/subject/5/
U MX U3yUYCHHE 10/

3. I1.P. 1 https://resh.edu.ru/subject/5/
buonorus kierku | 2 10/

4. | XuMuueckas K.P. 1 JL.P. 2 https://resh.edu.ru/subject/5/
OpTaHU3AIIHS 10 10/
KJIETKU

5. | Crpoenue u 8 JLP. 1 https://resh.edu.ru/subject/5/
(GYHKIINU KIETKH I1.P. 2 10/

6. | OOMeH BelIecTB JP.5 https://resh.edu.ru/subject/5/
U TIPEBPAIICHHE 9 10/
SHEPIUU B KIIETKE

7. | HaciencTBeHHas JL.P. 2 https://resh.edu.ru/subject/5/
UHpOpMAITUS 1 9 I1.P. 1 10/
peanu3anus €€ B
KJIETKE

8. | )KusHeHHBIN 5 K.P.2 https://resh.edu.ru/subject/5/
LIUKJI KJIIETKU 10/

9. | Crpoenue u J.P.3 https://resh.edu.ru/subject/5/
GyHKIIN 17 10/
OpraHu3MOB

10. | PaamMHOXEHHE U KP.3 [|J,P.2 https://resh.edu.ru/subject/5/
pa3BHUTHE 8 10/
OpraHu3MOB

11. | I'enernka — J.P. 1 https://resh.edu.ru/subject/5/
HayKa o 10/
Hacle/ICTBEHHOCT | .,
uu
U3MEHYUBOCTH

OPTraHU3MOB
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12. | 3aKOHOMEPHOCTH JLP. 1 https://resh.edu.ru/subject/5/
HacieacreeHHoct | 10 IL.P.2 10/
U

13. | 3akoHOMEpHOCTH JLP. 1 https://resh.edu.ru/subject/5/

6

U3MEHYHUBOCTHU I1.P. 1 10/

14. | I'enetuka 3 KP.4 |ILP.1 https://resh.edu.ru/subject/5/
yeJloBeKa 10/

15. | Cenekius 4 J.P.2 https://resh.edu.ru/subject/5/
OpPraHU3MOB I1.P. 1 10/

16. | buorexHoorus u I1P. 1 https://resh.edu.ru/subject/5/
CHHTCTHYECKAs 4 10/
OmoJtorus

17. https://resh.edu.ru/subject/5/
PesepBHoe Bpems | 1 10/

Oo6mee kou-Bo yacos | 102 KP.-4 |JLP.-20

10 mporpamMmme I1.P. - 10




50

11 KJIACC

Ne HanMeHoBaAHMe KoJsmyecTBo 4acos DJIeKTPOHHBIE (LM poBbIe)

n/n BCETO | KOHTPOJ | MpakTU4 | 00pa3oBaTe/ibHbIE PeCypChl
pa3iesioB U TeM HBIC CCKIe

NpOTpaMmBbl paboThl | pabOTHI

1. | 3apoxnaeHue u https://resh.edu.ru/subject/5/
pa3BUTHE 11/
3BOJIFOIIMOHHBIX 4
MPEJICTABIICHUM B
Oounonorun

2. | MUKpO3BOITIOLIHS 15 K.P. 1 J.P. 4 https://resh.edu.ru/subject/5/
U €€ pe3ybTaThl 11/

3. | MakpoaBororus 5 https://resh.edu.ru/subject/5/
U €€ pe3ybTaThl 11/

4. | [IpoucxoxaeHue K.P. 1 I1.P. 2 https://resh.edu.ru/subject/5/
U pa3BUTHE 16 JLP. 1 11/
YKA3HU Ha 3eMJIe

5. | [IpoucxoxaeHue I1.P. 1 https://resh.edu.ru/subject/5/
YeJI0BEKa — 10 JLP. 1 11/
AHTPONOTCHE3

6. | Oxomorus — JL.P.1 https://resh.edu.ru/subject/5/
HayKa O 11/
B3aMMOOTHOIIIEHU
SIX OPFaHHU3MOB 1 | 4
HaJIOpraHU3MEHH
BIX CHCTEM C
OKpYyXarouieu
cpenoun

7. | Opranusme! u o JLP.3 https://resh.edu.ru/subject/5/
cpena oouTaHus 11/

8. | Dxomorus BUIOB 10 K,P. 1 JLP. 1 https://resh.edu.ru/subject/5/
Y TIOTYJIALIAN 11/

9. | Dkomorus I1.P. 1 https://resh.edu.ru/subject/5/
COOOIIIECTB. 12 11/
DKOJOTUYECKUE
CHUCTEMBI

10. | buocdepa — https://resh.edu.ru/subject/5/
riro0anpHas 6 11/

OKOCHUCTEMA
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11. | Yenomek u K.P. 1 https://resh.edu.ru/subject/5/
OKpyXarouas 7 11/
cpena
12. p https://resh.edu.ru/subject/5/
e3epBHOE Bpemsi | 4 11/
Oo6mee ko1-Bo yacos | 102 KP.-4 |JILP.—-11
10 MporpamMme IIL.P.-4







