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AJnantupoBaHHas Mporpamma 1o ydyeoHomy mnpeamery "buomorus"
(mamee - OwuoNOrMsi) HA YpPOBHE CpeaHero ooOimiero oOpa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O6 oOpazoBanmn B Poccumiickoit ®enepanmmy, OIOC COO,
Konnenmmu mpenogaBanust ydyeOHOTO mpenmera «buomorus» wu
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueil mporpaMmbl BOCIIUTAHUS.

VYyeOnsblii npeamer «buonorus» yriyOoJ€HHOTO YpPOBHSI HM3Y4YEHUS
(10—-11 xnacchl) siBAsIETCST OJHUM U3 KOMIIOHEHTOB MPEIMETHON 001acTH
«EcTtecTBeHHO-HayuHble TpeaMeTh». CornmacHo monoxeHusasm OI'OC
COO mpodunpHbie ydyeOHbIC MPEAMETHI, U3y4aeMble Ha YTIIyOJIEHHOM
YpOBHE, SIBIAIOTCS criocoOoMm auddepeHnuanum oOydeHHus Ha YpOBHE
cpenHero  oOumiero  oOpa3oBaHMsi W TpPU3BaHbl  OOECIEYHTH
MIPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIIUM, CPETHUM OOIIMM, CPETHUM
npodeccroHanbHbIM U BBICIIMM 00pa3oBaHueM. B To jxe Bpems Kaxblii
U3 O3TUX Y4YeOHBIX MPEIMETOB JODKEH ObITh OpUEHTHPOBAaH Ha
IPUOPUTETHOE  pEIIEHHE O00pa30oBaTEIbHBIX, BOCIUTATEIBHBIX M
Pa3BUBAIOIIMX 33]1a4, CBSI3aHHBIX C MPOQOpUEHTALNEH 00yYaroMuXCcs U
CTUMYJIMPOBAHUEM HHTEpPEca K KOHKPETHOW OOJAaCTH HAy4HOrO 3HAHMS,
CBA3aHHOTO C OWOJIOTHMEH, MEIUIMHOM, DJKOJIOTHeH, IICUXOJIOTHEH,
CIIOPTOM WJIM BOEHHBIM JIEJIOM.

AnanTupoBaHHas mporpamma no ydyeoHomy npeamery "buonorus”
Na€T MpeJICTaBIEHUE O LENM M 33Jadyax M3y4yeHusi y4eOHOro mnpeamera
«buonorusiy Ha yrayOn€HHOM YpOBHE, OMNpenesieT o00g3aTeNbHOE
(MHBapMaHTHOE) MPEIMETHOE COJAEpKaHUE, €ro CTPYKTYpUPOBAHHUE IO
pasmenaM M TeMaM, paclpeiesieHWe MO KiaccaMm, PEKOMEHAYET
MOCIIEIOBATEIbHOCTh M3Y4YEeHHS y4eOHOro wmarepuaia ¢  Y4EToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKH Y4EOHOTO
mpoliecca, BO3pacTHBIX 0COOEHHOCTeN oOydarommxcsa. B mporpamme 1o
Ouosornu peaqu3oBaH NPUHLHUI TPEEMCTBEHHOCTH C H3yYEHUEM
Ouosorny Ha ypoBHE OCHOBHOTO 001ero o0pa3oBaHus, O6aarogaps 4emy
IPOCMAaTPUBAETCA  HANpPABJICHHOCTh HAa  IOCIEAYIOUIEe  pPa3BUTHE
OMOJOTMYECKUX  3HAHUM, OPUEHTUPOBAHHBIX Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, AKOJIOTHYECKOTO MBIIUICHHUS,
IPEICTaBICHUI O 3JJOPOBOM 00pa3e *KU3HU, HA BOCIUTAHUE OEPEKHOTO
OTHOUIEHUS K OKpyXaroled npupoaHor cpene. B mporpamme 1o
OMOJIOTMM  TakXke TOKa3aHbl BO3MOKHOCTH y4eOHOTO TpeaMera
«buonorus» B peanuzanuu tpedoBanuit ®I'OC COO k miaHUpyeMbIM
JMYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM PE3yJibTaTaM O0y4eHUS
U B (OPMUPOBAHWUU OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOU
NEeSATENbHOCTH oOyuaroumxcs 1o OCBOCHHIO coJlep KaHUs



OMOJIOTUYECKOTO  00pa3oBaHUsI Ha  YPOBHE  CpeAHEro  oOIero
00pa3oBaHMUs.

VYueOnbiit mpeamer «buomorus» Ha ypoBHE cpemHero oOIero
oOpa3oBaHMs 3aBepiiaeT OHOJOTHMYECKOe oOpa3oBaHHE B INKOJIE U
OPHEHTHUPOBAH HA PACIIUPEHUE W yriayOJeHue 3HAHWUN OO0ydJaroImmxcs O
KUBOM TMPUPOJE, OCHOBaX MOJIEKYJISIPHOW M KIETOYHOM OHOJIOrHH,
SMOpuHOJIOTUM W OWOJOTMM  Pa3BUTHUS, TE€HETUKH,  CEJICKIUU,
OMOTEXHOJIOTUH, SBOJIOIMOHHOTO YUCHUS U SKOJIOTHUH.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriayOJieHHOM
YPOBHE OPUEHTUPOBAHO HA MOATOTOBKY O0YYAIOIIUXCS K MOCIEIYIOMEMY
MOJIyYEHUIO OMOJIOTHYECKOr0 OOpa3oBaHUsS B By3aX M OpraHU3aIusax
cpenHero mnpodeccroHaabHOro odpazoBanus. OCHOBY €ro coaepKaHus
COCTaBJISIET CHCTeMa OWOJIOTMYECKUX 3HAHUM, TIOJNYYEHHBIX MpHU
U3y4eHUH  OOydYaloIMMHCS  COOTBETCTBYIOIIMX  CHCTEMAaTHYECKUX
paszesioB OMOJOTHH Ha yPOBHE OCHOBHOI'O oOmiero odpazopanus, B 10—
11 knmaccax ATHM 3HAHUS TNOJY4arT pa3BUTHE. Tak, pacHIMpeHbl U
yrayOneHbl OMOJIOTMYECKUE 3HAHUSA O PACTEHUSX, JKUBOTHBIX, Tpubax,
OaKTepusiX, OpPraHu3Me 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKU3HH,
JOTIOJIHUTENIbHO BKJIFOUEHBI OMOJOTUYECKUE CBEACHUS MPUKIATHOTO U
MOMCKOBOT'O XapakTepa, KOTOPhIE MOXHO HCIOIb30BaTh KaK OPUEHTUPHI
JUIsl IocTeayroniero Beioopa npodeccun. Bo3MoxkHa Takke MHTErpaius
OMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOIIUMH 3HAHUSIMHU, ITOJTyYCHHBIMHU
oOyJaromuMuca TpU HW3YUYCHUH (U3UKH, XUMHUHM, Treorpapuu u
MaTE€MaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy Tmipeamety "buonorus"
OTPAKAET CHUCTEMHO-YPOBHEBBIA M  DBOJIIOLMOHHBIA MOAXOIbI K
uzydeHuto Ouonoruu. CoriiacHo UM, WH3y4alOTCsl CBOMCTBA W
3aKOHOMEPHOCTH, XapaKTEpPHBbIE MJI1 KUBBIX CHUCTEM pa3HOTO YpPOBHS
OpraHu3alliy, 3BOJIIOLIMA OPTraHUYECKOTO MHUpa Ha 3emiie, COXPaHEHHS
Onojornyeckoro pasHoodpasus ria”ersl. Tak, B 10 kiacce uzydarorcs
OCHOBBI MOJIEKYJIIPHOM U KJIETOYHOM OWOJOTHU, SMOPHUOJIOTUU U
OWOJIOTUM  pPa3BUTHS, TEHETHUKA U CEJCKIHH, OWOTEXHOJIOTUU U
CUHTETUYECKON OMOJIOTHHU, aKTyaJU3UPYIOTCS 3HAHUSI 00YUYaIOIIUXCS T10
O0TaHMKe, 300JI0TMU, aHaTOMuH, puznonsornu uenmoBeka. B 11 kimacce
W3YYalOTCsl JIBOJIOIMOHHOE YYE€HHE, OCHOBBI DKOJOTHMH M YYEHUE O
ouocdepe.

VYyeOuniii npenmer «buonorus» npusBaH 00ECIEYUTh OCBOCHUE
o0y4JaronumMucs OMOJIOTHYECKUX TEOPUd U 3aKOHOB, UJIEH, IPUHITUIIOB U
IIpaBW, JIEKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, 3HAHUH O CTPOCHHH, MHOTOO0OpPa3WU U OCOOEHHOCTSIX
KJIETKW, OpraHu3Ma, TMOMyJIAIHH, OHOIEHO3a, OSKOCHCTEMBI, O



BBIJIAIONINXCS HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX HCCJIEIOBAHUIX B
OMOJIOTMHM, TPUKIAIHBIX acleKTax OuWojoruyeckux 3HaHuu. Jlus
Pa3BUTHS U TOJJIEPKaHUS MHTEpeca O0yJaroMMXCsa K OMOJIOTUM HapsLy
CO 3HAYUTEIHHBIM OO0BEMOM TEOPETHUECKOTO MaTepHayia B COACp>KaHUU
IpPOrpaMMbl IO OWOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C HCTOPHEH
CTAaHOBJICHHSI W Pa3BUTHS TOW WIM WHOW 00JacTH OMOJIOTHUH, BKJIAJAOM
OTCUECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEIICHUE BaXHEHIINX
OMOJIOTUYECKUX U IKOJIOTHUECKHUX MPOOIIEM.

[{enr u3ydeHus yuyeOHOro mpeamMera «bruonorus» Ha yriryOJIEHHOM
YpOBHE — OBJIaJIcHHE OOYyYaOIUMHKCS 3HAHUSAMH O CTPYKTYpHO-
(GYHKIIMOHAIBHOW OpraHWU3allMM JKUBBIX CHCTEM pa3HOTO paHra H
npuoOpeTeHre YMEHH HCIOoJb30BaTh 3TH 3HaHUA B (HOPMHUPOBAHUU
MHTEpeca K OmpenenéHHoi o0iactu mpodecCHOHaNbHON NIeITebHOCTH,
CBA3aHHOW ¢ OwWojorued, wiM K BbIOOPY yueOHOTO 3aBeleHUs A
MIPOJIOJKEHHUST OMOJIOTUYECKOr0o 00pa30oBaHUsI.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorusy Ha
yrayOon€HHOM YpOBHE 00€CIIeYnBACTCS PEIICHUEM CIICTYIONTNX 3a/1a4:

OCBOCHHME OOYYarOUIMMUCS CHCTEMbI OHMOJIOTMYECKUX 3HAHMI: 00
OCHOBHBIX OHMOJIOTHYECKUX TCOPHUAX, KOHIICTIIUAX, TUIIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX W TpaBWjaX, COCTABJSIONINX  COBPEMEHHYIO
CCTECTBEHHO-HAYYHYI0 KapTHUHY MHpA; O CTPOCHUH, MHOTOOOpa3vu W
OCOOCHHOCTSIX OMOJOTUYECKUX CUCTEM (KJIeTKa, OpraHu3M, MOMYJISIHS,
BUJ, OuoreoneHo3, Ouocdepa); O BBIAIOMIMXCA OTKPBITUAX U
COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOydYarommxcsi C METOJaMU [O3HAaHUS >KHUBOU
OPUPOABL:  MCCIENOBATEILCKUMHA  METOJIaMH  OHOJIOTUYECKUX  HAyK
(MOJIEKYJIIpHOW M KJIETOYHOH OWOJIOTHM, IMOPHOJOTHH W OHOJOTHH
pPa3BUTHS, TCHETHKH W CEJEKIIMH, OMOTEXHOJOTUH W CHUHTETHYECKOU
OMOJIOTHY, TAJICOHTOJIOTHH, JKOJIOTHH), METOJaMU CaMOCTOSITEIHBHOTO
MIPOBEICHUS OMOJOTUYECKUX UCCIEAOBAHUM B TAOOPATOPHUH U B TIPUPOJIC
(HabnrofeHue, U3MEPEHUE, HIKCIIEPUMEHT, MOACIUPOBAHUE);

OBJIAJICHUE O0YUYAIOIUMHUCS YMEHHUSIMU: CAMOCTOSITEIIBHO HaXOIUTh,
aHaJTM3UpPOBaTh M  HCMOJb30BaTh OHOJIOTHYECKYIO  HMHGOPMAIIHUIO;
MOJI30BaThCS ~ OMOJOTMYECKOM  TEPMUHOJOTMEH UM CHMBOJIMKOW;
yCTaHABJIMBATh CBSI3b MEKIY pa3BUTHEM OHOJIOTMM W COIHAJIBHO-
SKOHOMUYECKMMHU U OKOJOTMYECKUMH TMpoOJIeMaMH 4YeJIOBEYeCTBa;
OIICHUBATh TMOCJIEACTBUS CBOEH JEATEIBHOCTH MO OTHOIICHHUIO K
OKpY>Kalollel MPUpOIHOM cpelie, COOCTBEHHOMY 370POBBIO U 37J0POBBIO
OKPY>KaIOIIUX JIF0/IeH; 000CHOBBIBATH M COOMIOAATH MEPHI MPOPHITAKTUKA
WH(DEKITMOHHBIX 3a00JIEBaHMM, TMpaBUia TIOBEACHHUS B TPHPOAEC H
obOecrieueHnss 06€30mMacHOCTH  COOCTBEHHOW KU3HEIEATEILHOCTH B



YpEe3BBIYAMHBIX CHUTYAIUsAX IPHUPOJHOTO W TEXHOICHHOI'O XapakTepa,
XapaKTepH30BaTh COBPEMCHHBIC HAy4YHBIC OTKPBITHSA B  00JacTH
OMOJIOTHH;

pa3BUTHE y OOYyYarOIIMXCSd MHTCIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIIAIOLMIUMUCS OTKPBITUSIMH H
COBPEMCHHBIMH HWCCJICIOBAaHUSAMU B OWOJIOTHH, pPEIIaeMBIMH  €IO

npobsemMamu, METOJI0JIOT e OMOJIOrMYECKOT0 UCCIIEIOBAHUS,
IPOBEICHUS AKCIIEPUMEHTATBLHBIX WCCJICIOBAHUMA, peIIeHHUS
OMOJIOTMYECKUX 3aJlady, MOJCIUPOBAHUS OHOJOTHYECKUX OOBEKTOB U
MIPOIIECCOB;

BOCIIHUTAHWE Yy OOYYarOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K >KHBOU
npupoAe B 1EJIOM U K OTIACIbHBIM €€ OOBbeKTaM U SBJICHUSIM;
dbopMHUpOBaHUE HKOJIOTHYECKOM, T€HETUYECKONW TpaMOTHOCTH, OOIen
KyJbTYpbl TMOBEACHUS B MPHUPOJAE; MHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpeTeHre 00yUYaroIUMUCT KOMIETEHTHOCTH B pallMOHaIbLHOM
IPUPOJIOTIOIB30BAaHUH  (COOIOICHIE TpaBWiI TOBEACHHUS B TPHUPOJE,
OXpaHbl BHUJOB, SKOCHUCTEM, OHOC]epbl), COXpaHEHHMH COOCTBEHHOTO
3MI0POBbS. W 3JI0POBbSl  OKPYXKAIOIIUX JtoAeH (coOmofeHus Mep
npopHUIIaKTUKN 3a0oseBaHui, o0ecrieueHue 0e30MacHOCTH
KU3HEACSITENTPHOCTY B UYPE3BBIYAWHBIX CHTYAIUSIX MPHUPOJHOTO U
TEXHOT€HHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAaHUS OMOJOTHYECKHX
3HAaHUW U YMECHUU B IIOBCEIHEBHOM KHU3HU;

CO37aHUE YCJIOBHM I OCO3HAHHOTO BBIOOpA OOyYaArOUTUMUCS
WHIMBUIYaIbHOH 00pa3oBaTENbHOW TPAEKTOPUHU, CIIOCOOCTBYIONICH
HOCIIEAYIOLIEMY npo¢ecCUOHaTBbHOMY CaMOOTIPE/ICIICHHUIO, B
COOTBETCTBUM C HWHAMBUAYAIbHBIMH HHTEpECaMU U MOTPEOHOCTIMU
peruoHa.

OOmiee YuCIIO YacoB, OTBEACHHBIX HAa HM3yuyeHHUE OHOJOTHMU Ha
yriayOJIEHHOM YPOBHE cpenHero oOmiero odpas3oBanus, coctasisieT 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henemo), B 11 kimacce — 102 gaca
(3 yaca B HezelIO).

Ot16op opraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOyUYEHUs
OMOJIOTMH OCYIIECTBISIETCA C Y4E€TOM CHEIU(PHUKU €ro COAep)KaHUS U
HANpaBIEHHOCTH HAa TIPOJOJDKEHHWE OHMOJIOTHYEeCKOro o0pa3oBaHUS B
OpraHu3alMsIX CPeAHEro NpodhecCHOHATBFHOTO U BBICILIET0 00pa30BaHUsl.

OO0s3aTenbHBIM ~ yCIIOBUEM  NpU  OOy4eHWHM  OHOJOTMHM  Ha
yriayOnE€HHOM  ypOBHE  SIBIISIETCS  NPOBEJEHUE J1a0OpaTOPHBIX U
OpakTHUecKux padoT. Takxke ydacTue OOy4aroUIMXcs B BBIOJIHEHUU
IPOEKTHBIX M Y4eOHO-HCCIIEeIOBAaTeNIbCKUX paboT, TeMaThKa KOTOPBIX



ONpPENENsACTCS YYWTEIIEM Ha OCHOBE HMEIIIUXCA MaTepUAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBUM.



COJEPXAHME OBYUYEHUA

10 KITACC

ConepxaHue MPOTpaMMbl, BBIJICIECHHOE KYpCu6oM, HE BXOJIWUT B
IPOBEPKY rocyJapcTBeHHOM utoroBoi arrectanuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemenHas Ouosorus — KOMIUIeKcHas Hayka. KpaTkas uctopus
pa3BuTusl Ouosioruu. buosorndeckre HaykKM U HU3yYaeMble HUMH
npobiembl. DyHIAMEHTANIbHBIE, MPUKIAIHBIE M TIOMCKOBBIE HAy4YHBIC
UCCJIeIOBaHUs B OMOJIOTHH.

3HaueHue Omosioru B GOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTtuHbl Mmupa. llpodeccun, cBs3aHHBIE C OHOJIOTHEH.
3HaueHue OHOJIOTUM B MPAKTUYECKOW JIEATEIbHOCTH  YeJOBEKa:
MEJIMIIMHE, CEIbCKOM XO034MCTBE, TPOMBIILIICHHOCTH, OXPAHE NPUPOJIBI.

JdemoHcTpanumn

[Hoptpets: Apucrorens, Teodpact, K. Jlunnen, K. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Menaens, B. 1. Bepnaackuii, U. I1. I[1aBnos, W.
N. Meunuko, H. W. Basuno, H. B. Tumodeen-PecoBckuii, J[x.
Yorcon, ®@. Kpuk, /l. K. bensies.

Tabmumpr 1 cxembl: «CBsA3b OHOJOTMU C JPYTUMH HayKaMu»,
«CucreMa OMOJIOTUUECKUX HAYKY.

Tema 2. 7)KuBble cuCcTeMbl U UX H3yYeHHUE

XKuBble cuctembl Kak mnpeameT uszydeHusi Oumonoruu. CBoMCTBa
KUBBIX CHCTEM: EJUHCTBO XUMHUYECKOTO COCTaBa, MCKPETHOCTh U
LEJIOCTHOCTh, CI0KHOCTh U YHOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTD,
caMOOpraHu3alus, CaMOBOCIIPOU3BEICHHUE, pa3IpakUMOCTbh,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHUM OpraHHU3alMM )KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHBIN,
TKAHEBbIM, OPraHW3MEHHBIN, MOIMYISALMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(Ouoreouenotnueckuit), Ouocdepusiil. Ilpomeccrl, mpoucxonsiye B
KUBBIX cucTteMax. OCHOBHbIE TpU3HAKU KuBOro. Ku3Hb kKak (opma
CyliecTBOBaHMs Martepuu. Hayku, u3ydarliue >KUBbIE CHUCTEMbl Ha
Pa3HBIX YPOBHSX OpraHU3alUU.

N3yuenne kuBbIX cucTeM. MeTonbl OHUOJOTHYECKON HAayKH.
HaGnronenue, u3mepenne, SKCIEPUMEHT, CUCTEMaTH3allvs, METaaHAIN3.
[lonsiTie 0 3aBUCUMOM M HE3aBUCHMOM mepeMeHHOM. llnaHupoBaHue
skcnepumenTa. [locranoBka u mpoBepka runote3. HyneBas rumoresa.
[Tonsitue BBIOOPKM U €€ JOCTOBEPHOCTh. Pa30poc B OMOIOTHYECKUX
naHHbIX. OlEeHKa JOCTOBEPHOCTH MOJYYEHHBIX pe3yiabTaToB. [IpuunHb
UCKa)XXEHUsI pe3yJbTaTOB »JKcIepuMeHTa. [loHSATHE CTaTUCTUUYECKOTO
TECTA.



JdeMoHcTpanuu

Tabmuubr  u cxembl:  «OCHOBHBIE  TPHU3HAKH  JKU3HUY,
«buonornueckue cuctemb», «CBOWCTBAa MKUBOW MaTEpUn», «YPOBHU
OpraHU3alUU KUBOU IPUPObD», «CTpOEHHE )KUBOTHOU KIETKW», « TkaHU
KUBOTHBIX», «CHUCTEMbl  OPraHOB  YEJIOBEUECKOTO  OPraHu3May,
«buoreonenos», «buocdepa», «MeToabl U3YUSHUS KUBOUM MPUPOIBD.

OGopynoBanue: nabopatopHOE OOOpPYAOBaHUE MJIS IPOBEIACHUS
HAOJII0ICHU, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «licronb3oBaHue pa3IMYHbIX METOIOB IPH
M3YUYE€HUU KUBBIX CUCTEMY.

Tema 3. buoJsiorust KjieTKku

Kierka — cTpykTypHO-QYHKIIMOHANIbHAS €IMHUIIA )KUBOTO. McTopus
OoTKphITHs KJeTku. PaGotel P. I'yka, A. JleBenryka. Knerounas Teopwus
(T. IUeann, M. IlIneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS
COBPEMEHHOU KJIETOYHOU TEOPHUH.

Metoapl MOJEKYJISPHOH M KIETOYHOM OHMOJOTHH: MHUKPOCKOIIHS,
xpomarorpadws, anexTpodopes, METOJ MEUYEHBIX aTOMOB,
mudepeHnnanbHoe HeHTPUPYTUPOBaHUE, KyJIbTHBHPOBAHUE KIIETOK.
Hszyuenue ¢urxcuposannvix Kiemok. IAEKTPOHHASI MHUKPOCKOIHUS.
Konghokanvnas mukpockonus. Bumanvhoe (npudicusnennoe) uzyuenue
KJIemOoK.

JdemoncTpanuu

[Toptpersl: P. I'yk, A. JleBenryk, T. IIBann, M. Ilneiinen, P.
Bupxos, K. M. bap.

Tabmuubr U cxembl: «CBETOBOM MHUKPOCKOM», «IIEKTPOHHBIN
MUKpOCKOM», «IcTOpUs pa3BUTHS METOJI0B MUKPOCKOIIUM.

Ob6opynoBanue: CBETOBOM  MHUKPOCKOIL, MUKPOIIPENapaThl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTepUATHHBIX KIIETOK.

IIpakTnueckas padora «/3yueHne MeTO0B KIECTOUYHON OMOJIOTUN
(xpomarorpadus, anekTpodopes, muddepeHnuanbLHOe
ueHTpudyruponanue, [1L{P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKAN COCTaB KJIETKH. Maxkpo-, MUKPO- u
YIBTPAMUKPOANEMEHTH. Bosla 1 €€ poip Kak pacTBOPUTENSA, pEarcHTa,
y4acCTHUE B CTPYKTYPHUPOBAHUU KJIIETKH, TEIUIOPETYJALMU. MUHEpaabHbIC
BEIIECTBA KJIETKHU, UX Ouosiornueckas poiib. Pojab KaTHOHOB M aHMOHOB B
KJIETKE.

Opranuyeckre BeLIECTBA KJIETKU. bHOJIOTHYECKUE MOJIUMEPHI.
benku. AMMHOKHUCIOTHBIM cocTaB OenkoB. CTpyKTyphl O€IKOBOM
MouiekyJbl. [lepBuunas cTpykrypa Oeika, menTuaHasi CBsi3b. BropuuHas,



TpPETUYHAsl, YeTBEPTUYHAs CTPYKTYphl. [leHatypanus. CBOHCTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue hyHkinu 0enkoB. [Ipuonai.

YrneBoasl. MoHoOcaxapuapl, aucaxapuibl, OJUrOCaXapuiabl H
nonucaxapuabl. OOmuiA 1IaH CTPOSHUS U PU3UKO-XMMUYECKHE CBOMCTBA
yrieBooB. buomornueckue GyHKIIUN yTIEBOAOB.

Jlumuaet. ['uapodunsHO-THApOdOOHBIE cBOlicTBA. Kinaccuduxarms
munuaoB.  Tpurnunepuasl,  Gochoaunuabl, BOCKH,  CTEPOUJbI.
buonornueckue Pynkuuu nunuaoB. OOIIME CBOWCTBA OMOJIOTMYECKUX
MeMOpaH —  TEKydecTh, CIIOCOOHOCTh K  CaMO3aMbIKaHHIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunnoseie kucnorel. JJHK u PHK. CrpoeHue HyKIEHMHOBBIX
kucinot. Hykneorunpl. IlpuHnmn  kommiemeHTapHocTu. [IpaBuiio
Yapradda. Crpykrypa JJHK — aBoitnas crnupans. MecToHaxoxaeHue u
ounonornueckue pynkuun JJHK. Buasl PHK. ®@yukiuu PHK B knetke.

Crpoenue Monekynsl AT®. Makpospruyeckue CBA3U B MOJIEKYJIE
AT®. buonornueckue ¢pynkimu ATD. BoccraHoBIeHHbBIE TTEPEHOCUUKH,
ux (QyHKIMU B KIeTKe. J[pyeue wuykaeosuompugocpamor (HTD).
CexBenupoBanue JIHK. Memoovr ecenomuku, mpanckpunmomuxu,
NPOMeEOMUKU.

CtpykTypHast Ouosiorusi: OHOXUMHUYECKHE U OHoU3NUYECKHe
UCCJIEIOBaHUS COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI.
Mooenuposanue cmpykmypsl u yHKyuii 6UOMOAEKYN U UX KOMNIEKCOS.
Komnvromepuwii ouzaiin u opeanuueckuii cunmes OUOMONEKYA U UX
HEenpupoOHbIX AHAI0208.

JdeMoHcTpanuu

[Moptpetsr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Ywikunc, P.
®pankinuH, @. Canrep, C. [Ipy3unep.

Junarpammel: «PacnipeneneHre XuMHYECKUX 3JIEMEHTOB B HEXHUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuiet u  cxembl: «llepuonnueckas Tabiauna XUMHUYECKUX
aneMeHToB», «CTpoeHue MOoJeKyabl BOAbD», «BemecTtBa B cocrase
opraHuzmoBy», «CTpoeHue MoJeKyjbl Oenikay, «CTpYKTyphl O€IKOBOM
MOJIEKYJIbI», «CTpOEHHE MOJIEKYJl YIJIEBOJOB», «CTpOeHHE MOJEKYJI
aunuaoBy, « HykinenHoBbie KUCTOThD, «CTpoeHre MOJIeKYIbl ATOy.

O6opynoBaHue: XUMUYECKast MOCyAa U 000py10BaHHUE.

JladbopaTopHasi paGora «OOHapyxeHHE OCJIKOB C IOMOIIBIO
KAUE€CTBEHHBIX PEAKLIUI.

JlabopaTtopnass pabora «JVccinenoBaHue HYKIEUHOBBIX KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u GQyHKIIUN KIETKH



Tunel  KJIETOK:  JyKapuUOTHYECKas W IMPOKaApPHOTHUYECKas.
CtpykTypHO-QYHKIIMOHAIbHBIE 00PA30BAHUS KIETKH.

CrtpoeHnue npokapuoTuyeckou kieTku. Kiaerounas ctenka 6akTepuid
u apxe. OCOOEHHOCTH CTPOCHHUS TeTepPOTpOdHONH U aBTOTPOGHOM
MPOKAPUOTUYECKHUX KJIETOK. MEeCTO U posib MPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (GYyHKIMOHUPOBAHUE DYKAPHUOTUYECKOW  KIIETKH.
[Ina3matuueckas MeMOpaHa (m1azmanemMma). Crpykrypa
MJ1a3MaTHYECKOU MeMOpaHBbl. Tpancnopr BEILICCTB yepes
mIa3MaTU4YecKyr0 MeMOpaHy: mnaccuBHbIM (nuddys3us, obneruéHHas
mubdy3us), axkTUBHBIA  (MEPBUYHBIA M BTOPUYHBIA  AKTUBHBIM
tpancriopT). I[lomynponuriaeMocte  MemOpanbl. PaGora  Harpuii-
KaJlMeBOro Hacoca. ODHIOIMTO3: MUHOLUUTO3, (arouuro3. IK3OLMTO3.
Knerounas crenka. Ctpykrypa u GyHKIHUU KIETOYHOM CTEHKH PacTeHUH,
rpuOoB.

Hurorutazma. I{uto3omb. LluTockenmer. [IBukeHHME UMTOILIA3MBbI.
Opranouasr  kietku.  OnHOMEMOpaHHBICE  OPTAaHOWABI  KJIIETKHU:
supomiazMarnueckas cetb (JIIC), anmapar ['onabIxu, JHU30COMBI, UX
ctpoenne W (QyHkuuu. B3aumMocBA3b OJHOMEMOpAHHBIX OPraHOUIOB
kjeTkd. CTpoeHre rpaHyJsipHOrO PEeTHKYyJyMa. Mexanusm nanpaenenus
benkos ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMmOpaH. ['maakuii (arpaHyisipHbIN) >HAOIIIA3MATUYECKUN PETUKYIIYM.
CekperopHast Qynkuus anmnapara [onabmxu. Moougukayus benkog 6
annapame [onvoxcu. Copmupoexa Oenxoe 6 annapame I onvoxcu.
TpancnopT BemiecTB B KieTke. Bakyoiln pacTUTEIBHBIX KIIETOK.
Knerounsrtii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOUAbl KJIETKH: MUTOXOHJPHUH, IIACTHUIBI.
Ipoucxoocoenue mumoxonopuii u niacmuo. Cumbuoecenes (K.C.
Mepeorckosckuil, JI. Mapeynuc). CtpoeHne U GyHKIIMH MHTOXOHIPHUN H
mnactun.  [lepBuuHble,  BTOPUYHBIE U CJIOXKHBIE  ILIACTHU]IBI
(OTOCHHTE3UPYIOMUX  JYKAPUOT.  XJIOPOIUIACTBI,  XPOMOIUIACTHI,
JIEUKOIUIACTHI BBICIIUX PACTEHUN.

HememOpanubie opranouasl kietku CrpoeHue u  (QyHKLIHH
HEMEMOpPaHHBIX OPraHoOMJOB KIETKU. Pubdocomsl. [lpomescymounvie
Gunamenmor. MukpopuIaMeHTBl. AKMuUHOBblE  MUKDPODUIAMEHMBL.
MpliieuHble KIETKU. AKMUHOBble KOMHOHEHMbl HeMbIULCYHBIX KAEeMOK.
Mukpotpy6ouku. Knetounsrii nentp. CTpoeHue u JBUKEHUE KTYTUKOB
U pecHudyeKk. MukpoTpyOouku wnuroruiazMmel. Llentpuons. benxu,
ACCOYUUPOBAHHbBIE C  MUKPOQUIAMEHMAMU U  MUKPOMPYOOUKAMU.
Momopnvle benxu.

Anpo. OOGonouka siapa, XpOMATHH, KapHOIUIa3Ma, SAPBIIIKHA, UX
ctpoenne u QpyHkiuu. SnepHsiii 0enkoBbIi MaTpuke. [IpocTpancTBeHHOE



pacmoyioKeHUE XpOMOCOM B HHTep(dazHOM sjpe. Iyxpomamun u
eemepoxpomamun. belku XpoMmaTHHa — TUCTOHBL. JJuHamuka s0epHou
obonouku 8 mumose. AoepHulil mparcnopm.

Knerounsie BkitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK
AYKapHUOT (pacCTUTEIIbHOM, )KUBOTHOU, TPUOHOI).

JdemoHcTpanumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u  cxeMmbl: «CTpO€HUE DSYKAPUOTHYECKON KIIETKW»,
«CTpoeHHE >XMBOTHOW KIETKW», «CTpPOEHHE PACTUTEIBHOU KIETKU,
«CtpoeHue MUTOXOHApUM», «Anpo», «CTpoeHHe NpOKapHOTHYECKON
KJIETKUY.

O6opynoBanue: CBETOBOM  MHMKPOCKOII, MUKPOIIPENapaThl
PACTUTENbHBIX, >KMBOTHBIX KJIETOK, MHKpOIpenapaThl OaKTepuaibHBIX
KJIETOK.

JlabopaTopHasi padora «/3ydeHne CTpOEHHS KIETOK Pa3IMYHbBIX
OPTraHU3MOB).

IIpakTuueckass padora  «l3yueHwe CBOHCTB  KJIETOYHOM
MEMOpaHBD».

JlaGoparopnass  paGora  «MccrmemoBanuwe — miazMoiM3a U
JEIJIa3MOJIN3a B PACTUTEIIBHBIX KIIETKaX».

IIpakTuyeckas padora «l3yueHne NIBWKEHUS LUTOILUIA3MBI B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpalleHie JHEPTHH B KJIETKe

AccuMWIIILIMS M AUCCUMWISIIIUS — JBE€ CTOPOHBI MeTadoJn3Ma.
Tumbl oOMeHa BeIIeCTB: aBTOTPO(PHBIM M TEeTepOTPOdHBIA. YdacTue
KHACJIOpOoJa B OOMEHHBIX IIpoleccax. ODHepreTuyeckoe oOecredeHue
kietku: npespamiearne AT® B oOMeHHbIX mporieccax. DepMeHTaTUBHBIN
XapaKkTep peakiuii KIeToYHOoro MetabonnzMa. GepMEeHTHI, UX CTPOCHHE,
cBoiicTBa U MexaHu3M JaeictBus. Kodhepmentsl. Otianunst pepMeHTOB OT
HEOPraHWYECKUX  KaTaau3aTropoB.  bejku-akTuBaTOppl M OEJIKH-
UHTUOUTOPBL. 3aBHCHUMOCTb CKOPOCTH (DEPMEHTATUBHBIX pPEaKUuid OT
pa3IuYHbIX (PAKTOPOB.

IIepBUYHBIN CUHTE3 OPraHUYECKUX BEILIECTB B KiIeTKE. DOTOCHUHTES.
AHOKCUceHHbIlI U OKCU2eHHbl  (omocunmes y  Oakmepuil.
Cseemocobuparowue nuemeHmsl U NUSMEHMbl PEeAKYUOHHO20 YeHmpd.
Ponb xsjoporutactoB B mpouecce porocuHTe3a. CBeToBass U TEMHOBAs
bazel.  DPomoowvixanue, C;, Co. u CAM-munvr gdomocunmesa.
[IponyktuBHOCTh (hoTOCHHTE3a. BiusiHue paznuuHbiX (HakTOpOB Ha
cKopocTh (hoTocuHTe3a. 3HaUeHUE (POTOCUHTE3A.



XEeMOCHHTES. Paznoob6pasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTpUPUIUpPYIOIIUE  OaKTepuH, IKele300aKTepuu, CepoOaKTepHH,
BOJIOPOJIHbIE OaKTepHH. 3HAUYCHUE XEMOCHUHTE3a.

AHaspoOHbIe opranu3Mbl. Bussl 6poxxenus. [IpomykTel OposkeHus u
WX HCIOJb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHH W BO30YIUTEH OOJIC3HEH.

A3poOHBIE  OpraHM3Mbl. OJTambl JHEPreTUYECKOro  OOMeHa.
[ToaroroButenbHbIN ATamn. ['MUkoiIU3 — OECKUCIOPOJIHOE pacIICTUICHUE
TJTFOKO3BI.

buonornueckoe OKUCIEHUE, WM KJIETOYHOE JbIxaHue. Poib
MUTOXOHJIpUM B MpoIeccax OMOJOTHYECKOro OKuciieHus. llukmnueckue
peakiuu. OxucnautenbHoe (GocopunupoBanue. SHepeus MeMOPAHHO2O
epaouenma npomonos. Cunmes ATD: paboma npomounnou ATD-
cunmas3vl. llpenmMyiecTBa a’poOHOrO TyTH OOMEHa BEIIECTB IMepes
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPrETUIECKOTO OOMEHA.

JdemoHcTpanuu

IToptpetsr: k. Ipuctiu, K. A. Tumupsszes, C. H. Bunorpajackuii,
B. A. Durensrapar, I1. Mutuemn, I'. A. 3aBap3uH.

Tabmuielt U cxeMbl: «DOTOCUHTE3», «IDHEPreTUUECKU OOMEHY,
«buocunres 6enka», «Ctpoenue pepMeHTa», «XEeMOCUHTE3Y.

OOGopynoBaHHe: CBETOBOM  MHMKPOCKOI, OOOpyJOBaHHUE IS
MPUTOTOBJICHHS TTIOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlaGoparopnasi padora «l/3yuyeHue KaTaIUTUUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopaTopHas padora «3yueHnue (bepMeHTaTUBHOTO
paclIEIyIEHUs] TMEepPOKCHAA BOJIOPOJa B PACTUTENBHBIX W KHUBOTHBIX
KJIETKaX».

JladopaTopHasi padora «CpaBHEHHE MPOIECCOB (POTOCHHTE3a M
XEMOCHHTE3a».

JlabopaTtopnass pabGora «CpaBHEHHE TIPOIECCOB OpOKCHUS W
JIBIXaHUS.

Tema 7. HaciaeacrBeHHass uHpopmManusa 4 peanu3anusi e€ B
KJIeTKe

Peakiiun matpudHoro cuHtesa. [IpUHIUIT KOMIUIEMEHTApPHOCTH B
peakIusx  MaTpUYHOrO  CHHTe3a. Peanmszanus  HaciaeJICTBEHHOM
uHpopmanuu. ['eHeTnyeckuit koja, ero cmoiicTBa. TpaHCKpunus —
MaTPUYHBIN CHUHTE3 PHK. [TpuHLIMTIBI TPAHCKPUIILUH:
KOMILIEMEHTAPHOCT, AHTUIAPAIIJIENBHOCTD, ACUMMETPHUYHOCTb.
Cospesanue  mampuunvix PHK 6 9ykapuomuueckou  Kiemke.
Hexooupyrowue PHK.



Tpancnsiuuas wm €€ osrtanel. Yyactue TtpaHcnoptHeix PHK B
owocuHTe3e Oenka. YcimoBus OwocuHTe3a Oenka. KoaupoBanue
aMUHOKHUCTOT. Pois pubocoM B OMocuHTE3E OeKa.

Cogpemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzanus
r€HOMa y MPOKAPUOT M DYKAPUOT. Perynsinus akTUBHOCTH T€HOB Yy
npokapuot. ['unoresza onepona (d. XKaxoO, XK. Mano). Monexynsapnuoie
Mexanusmvl dKcnpeccuu 2enog 'y oykapuom. Ponv xpomamumna 6
peaynayuu pabomel 2eHos. Perynsuus OOMEHHBIX MPOLECCOB B KIIETKE.
Kiterounslit romeocras.

Bupychbl — HeksieTouHble (OPMBI KU3HU U OOJMTaTHBIE Mapa3UThI.
CtpoeHne  MPOCTBIX M CJIOXHBIX  BHUPYCOB,  PETPOBHUPYCOB,
o6akrepuodaroB. JKuzneunviii yuxn [JHK-codepocawux eupycos, PHK-
cooepocawux eupycos, baxmepuogacos. Obpamuas MpaHCKpunyus,
pesepmasa, unmezpasd.

Bupycubie 3a0oneBanusi uenoBeka, KUBOTHBIX, pactenuit. CITNU/,
COVID-19, counanbuble U MEIUIIMHCKUE TPOOTIEMBI.

Buoungopmamuxa: unmeecpayus u ananuz OOILUWUX MACCUBOS
(«bigdatay) cmpyxkmypruix 6uonoeuuweckux oanHvlx. Hanomexunonoeuu 6
ouonocuu u meouyune. Ilpoepammupyemole ynkyuu 6eaxos. Cnocoouvl
00CMasKu 1eKapcms.

JdemoHncTpanuu

[Toptpetsr: H. K. Konbuos, . Y. IBaHOBCKUI.

Tabmuuel u cxembl: «buocunTe3 Oenka», «['eHeTMUEeCKHMH KO,
«Bupycse», «bakrepruodarmy.

IIpakTnueckas padora «Co31aHre MOJIEIIA BUPYCA».

Tema 8. ) KuzHeHHBIH HUKJI KJIETKH

Krnerounslii ki, ero nepuoasl u perynsmus. Matepdasza u MUTos.
OcobenHocTy TpolieccoB, TpoTekarommx B uHTepdase. [loarororka
KiIeTku K  geneHuto. Ilpecunretmdeckuit  (MOCTMUTOTHUYECKHUN),
CUHTETUYECKUNA M TMOCTCUHTETUYECKUNA (TPEMUTOTUYECKUI) NEPHOBI

UHTEP(a3bI.
Marpununbii cunre3 JJHK — perumkanus. [IpuHOmnsl perumkannu
JIHK: KOMIIJIEMEHTApHOCTD, ITOJIYyKOHCEPBATUBHBIN CUHTE3,

aHTUIMApaIeNnbHOCT. Mexanuzm permukanuun  JHK.  Xpomocomsl.
Crpoenne xpomocoM. Tenomepsl U Temomepasza. XpOMOCOMHBIA HaOOp
KJIETKH — KapHOTHUIl. JIUTUIOMIHBIN M TamIOuAHBIA HaOOpPBl XPOMOCOM.
I'omonornunsie XxpoMocoMmsl. [10J10BbIE XPOMOCOMBI.

Jlenenne K€tk — MuTo3. CTaAuM MHUTO3a U IPOUCXOMSAIINE B HUX
npoueccsl. Tunbl muto3a. KapuoknmHe3 u uurokuHe3. buonoruueckoe
3HAYEHUE MUTO3A.



Perynsnmst MUTOTHYECKOro IMKIA KIETKH. IIporpammupyemas
KJIETOYHAsI THOEIIh — aIoITo3.

Kierounoe s1po, XpoMOCOMBI, (PYHKIIMOHAJIbHAas T'€HOMHUKA.
Mexanuzmol npoaugpepayuu, oughghepenyuposku, cmapenus u ubenu

knemok. «L{ugpposas knemka» — Ououngopmamuueckue mooenu
QYHKYUOHUPOBAHUSL KNEMKU.
JdemoHcTpanumn

Tabmuel u  cxembl: <«OKM3HEHHBIM IIMKI KICTKH», <«MHUTO3Y,
«Ctpoenne xpomocomy, «Permukanus JJHK».

OOGopynoBaHKe: CBETOBOM MHMKPOCKOI, MUKpoIpenaparsl: «MUTO3
B KJIETKaX KOPEIIKa JTyKa».

JlabopaTtopHass padora «l3ydyeHne XpOMOCOM Ha TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTopHasi padora «HabOmroaeHne MUTO3a B KJIIETKaX KOHYUKA
KOpElIKa Jiyka (Ha TOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenue u GQyHKIUM OPraHM3MOB

buonorndyeckoe pasHooOpasue opraHu3moB. OJHOKIICTOYHEIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHSI U KU3HEACSITEIBHOCTH OJHOKIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIECTOUYHbIC TPUOBI, OJTHOKJIETOYHBIE
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOJTIOHUAIBHBIE OPTAHU3MBI.

B3anMocCBs3b yacTel MHOTOKJIETOYHOI'O OpraHu3Ma. TKkaHu, Oprassl
Y CUCTEMBI OpraHoB. Opranusm Kak einHoe 1esnoe. ['omeocras.

Tkanu pacreHuit. TUNbl pacTUTENBbHBIX TKaHEHW: oOpa3oBaTelbHAas,
MOKpPOBHAs, MPOBOJAIIAS, OCHOBHas, MexaHudeckas. OcoOeHHOCTH
CTpoeHus, QYHKIMI U PacIoIOKEHHS TKaHE! B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M 4YEJOBEKAa. THIIBI JKUBOTHBIX TKAHEWU:
AMUTENNANIbHAS, COSAUHUTENbHAS, MbIIeyHasi, HepBHasA. OcoOeHHOCTH
CTpoeHus, (PYHKIMI U PaCTOJIOKECHHSI TKaHEW B OpraHaxX >KUBOTHBIX H
YEJIOBEKA.

Opranel. BereratuBHble W T'€HEpPAaTHBHBIE OpPraHbl PACTECHHM.
OpraHbl ¥ CHCTEMBI OPTAHOB KUBOTHBIX U 4eyioBeKa. OYyHKIIMKU OPraHOB
Y CHUCTEM OPTaHOB.

Omopa Tena  opranmm3moB. Kapkac  pacteHmilt.  CKeneTsl
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX KUBOTHBIX. HapyxkHbIi u
BHYTpEHHHUI ckeneT. CTpOeHHE U TUIIbI COEJUHEHHS KOCTEH.

JIBr>xeHre OpraHu3MoB. J[BHKEHHE OJHOKJIETOYHBIX OPraHU3MOB:
aMEO0OMIHOE, KI'YTUKOBOE, PECHHUYHOE. JIBMIKEHHME MHOTOKJIETOYHBIX
pacTeHU: TPONIU3MbI U HACTUHU. J|BUKEHME MHOTOKJIETOUYHBIX KUBOTHBIX
U YeJioBeKa: MblledHast cuctema. Pediiekc. CkeneTHple MBIMIIBI U WX
pabora.



[Iuranue opranusmoB. llormomeHue BOABI, YIIEKUCIOrO rasa H
MUHEpPAJIbHBIX  BEIIECTB  PACTEHUSIMH. [lutanue  KUBOTHBIX.
BryTtpunonoctHoe M BHYTPUKIETOYHOE nuieBapeHue. [luranue
NO3BOHOYHBIX  KUBOTHBIX. OTHenbl NUIIEBAPUTEIBHOIO  TPaKTa.
[InmeBapurenbHbie xenessl. [IumeBapuTenpHas cucTeEMa 4YeI0BEKa.

Jpixanne opraHu3moB. [[pixaHue pacteHuil. J[pIXaHuE€ >KHUBOTHBIX.
JHuddy3us razoB uepe3 MOBEPXHOCTh KIETKH. Ko0XHOE JbIXaHUE.
JlpixaTenbHas MOBEpXHOCTh. JKabepHoe U N€royHoe abixaHue. JprxaHue
IIO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. ODBOJIIOLIMOHHOE YCIOKHEHUE
CTPOECHMS JIETKMX I[I03BOHOYHBIX JKMBOTHBIX. /JlpIXaTenpHas cucTema
yesioBeKka. MeXaHu3M BEHTWISLUWU JIETKUX Yy NTHL U MJIEKONMUTAKOLIUX.
Perynsuus npixanus. J{pixatenbHbie 00BEMBI.

TpaHCrOpT BEWIECTB y OPraHU3MOB. TpaHCIOPTHBIE CHCTEMBI
pacrenuid. TpaHncriopT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrtema u e€
opranbl. KpoBeHOCHas cucrema IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
Ceparne, KpOBEHOCHBIE COCYIbI W KpoBb. Kpyrm kpoBooOpalieHws.
OBOJIIOLIMOHHBIE  YCIIO)KHEHHMSI  CTPOEHUST KPOBEHOCHOM  CUCTEMBI
NI03BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perysnus.

Brinenenue y oprann3zmoB. Beinenenue y pactenuii. Boinenenue y
KUBOTHbIX.  CokparurenbHble  Bakyond.  Opranbl  BBIICIECHUS.
OunbTpanus, ceKkpeuus U 00paTHOE BCAChIBAHUE KAK MEXaHU3MbI paOOThI
OpraHoB BbiAeieHUA. CBs3bp TMOJOCTH Tela C KPOBEHOCHOHM U
BBIJICIIUTENBHON CUCTEMAaMU. BbIfieneHne y NMO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. CrpoeHue u  (PyHKUMOHUpOBaHHME HedpoHA.
OO0pazoBaHue MOUHU y YEJIOBEKA.

3amuyra y OpraHu3MoB. 3alUTa y OJHOKIIETOYHBIX OpPraHU3MOB.
Crnopbl OakTepuii M LUCTHI MPOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHBIX
pactennii. Kyrtukyna. CpeacTBa MAacCCMBHOW M XMMHUYECKOW 3alUTHI.
OUTOHLUABI.

3amMra 'y MHOIOKJIETOYHBIX JKMBOTHBIX. IIokpoBel M  HX
IpPOU3BOJHbBIE. 3allUTa OopraHu3Ma oT Ooje3Hel. MmMmyHHas cucrema
yenoBeka. KileTouHbli M TyMOpanbHbII UMMYHUTET. BpoxaEHHBIN U
OpUOOPETEHHBIA  CIEIU(PUUECKU HMMMYHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro ummynurera (I1. Dpnux, ®@. M. bepuer, C. Tonerasa).
BocnanutenbHple OTBETBI OPraHU3MOB. PoJib BPOKIEHHOTO HMMYHUTETA
B Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUI.

PaznpaxxumMocTe M peryisuus y opraHu3moB. PazmpaxumMocTs y
OJIHOKJIETOUYHBIX OpraHu3MOB. Takcucel. PaznpaxxuMocTs U peryssanus y
pactenuid. PocToBbIe BEECTBA U UX 3HAYCHHUE.

HepBHast cucrema u peduieKTOpHas peryssiius y >KUBOTHBIX.
HepBHas cucrema u €€ oTzenbl. DBOIIOIUOHHOE YCIOXKHEHUE CTPOCHHUS



HEPBHOM CUCTEMBI y )KMBOTHBIX. OTIEIIBI TOJIOBHOI'O MO3Tra II0O3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduekropHas ayra. be3ycioBHbE U yCIIOBHBIE
pedaekchl.

I'ymopanbpHas perysauuss ¥ SHIAOKPUHHAs CHCTEMA JKUBOTHBIX U
yenoBeka. JKene3bl SHIOKPUHHOM CHCTEMBI MU MX TOPMOHBI. [leicTBue
TOPMOHOB. B3auMOCBsI3b HEPBHOM U 3HAOKPUHHOM cucTeM. I nnoramamo-
runo@usapHasi CUCTEMa.

JdemoHcTpanumn
IToprper: W. I1. I1aBnos.
TaOmunel u CXEMBI: «OIHOKJIETOYHBIE BOJIOPOCINY,

«MHoroxkJieTouHble Bogopocin», «bakrepuny, «IIpocrenmme», «Oprans
LBETKOBBIX pacTeHUi», « CUCTEMBI OPraHOB MO3BOHOYHBIX >KUBOTHBIX),
«BHyTpeHHee CTpoeHuEe HaceKOMbIX», «TkaHu pacreHuit», «KopHeBbie
cuctembl», «Crtpoenue crebms», «CTpoeHHE JHUCTOBOM IUTACTHHKNY,
«Tkann  kuBOTHBIX», «Ckener denoBeka», «lIumeBapurenbHas
cucrema», «KpoBeHocHass cucrema», «JlpixarenbHasi —CUCTEMay,
«HepBHas cucreman, «Koxa», «Mpliednas cucrtemay, «BeiaenurenpHas
CHCTEMA, «DHJIOKpUHHAS CHUCTEMa, «Ctpoenue MBIIIIBD,
«Ammynuter», «Kumednonomoctusie», «CxeMa NHATAHUA PACTECHUIN,
«KpOBEHOCHBIE  CUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHue
ruapb», «CTpoeHue IaHapum», «BHyTpeHHee CTpOeHHE TOXKAEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema JISITYLIKHY,
«HepBHasg cucrema npecMbikaonmxcs», «HepBHas cucrema nTuny,
«HepBHas cucrema muiekonuraromux», «HepBHas cucrtema 4enoBekay,
«Pedexcy.

O6opynoBanue: CBETOBOM  MHUKPOCKOII, MUKPOIIPENapaThl
OJIHOKJIETOYHBIX OpPraHM3MOB, MHUKpOIIpENapaTbl TKaHEW, pPaKOBUHBI
MOJUIFOCKOB, KOJUJIEKIIUM HACEKOMBIX, UIJIOKOXKHUX, KUBBIE HK3EMILIAPHI
KOMHATHBIX PacTEHUH, TepOapuy pacTeHUU Pa3HBIX OTIEIOB, BIIAXXHBIC
npenapatbl  JKMBOTHBIX,  CKEJIEThl  IO3BOHOYHBIX,  KOJUICKIIMHU
OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa, 00OpyaoBaHUE IS
JEMOHCTpPAllUM TOYBEHHOTO M BO3AYLIHOTO NUTAaHUS PACTCHUH,
pacuierieHdsl Kpaxmajga U OelIKoB MoJ JelcTBUEM (PEPMEHTOB,
o0opyoBaHue JUIsl AEMOHCTpPAIIMU OMBITOB MO M3MEPEHUIO KU3HEHHOU
EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHBIX JIBUKEHHUH, MOJEIU
TOJIOBHOT'O MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlaGopaTopHnasi pabora «/3ydueHre TKaHEH pacCTECHUI».

JlabopaTopHasi padora «/3yueHne TKaHEW JKUBOTHBIXY.

JlabopaTtopnas pabGora «/3yyeHue OpraHoB LBETKOBOIO
pacTeHHUs.

Tema 10. PazMmHoOkeHUE M pPa3BUTHE OPTAaHU3MOB



®opMbl  pa3MHOXXEHHS  OpraHM3MOB:  Oecmojioe  (BKJIOYas
BEreTaTUBHOE) U TMOJI0BOE. Bubl Oecronoro pa3sMHOKEHUS: TOYKOBAHKE,
CHOPYJISIIIUS, parMeHTalus, KIOHUPOBAHHE.

[TomoBoe paszmuHoOxkeHue. llonoBble KIETKM, WM rameTsl. Menos.
Cramuu wmebioza. IloBeaenue xpomMocoMm B Meiosze. Kpoccunrorep.
buonornuecknii cMmbIC MeWO3a W IOJOBOro Ipouecca. Mewo3 u ero
MECTO B )KU3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponspimieBoe pazsutue. ['ameTorenes y ;kuBOTHbIX. [lonoBbIE
xene3pl. OOpa3oBaHUE U pa3BUTHE MOJOBBIX KieTOK. CriepMaTorenes u
ooreHe3. CTpOeHHE MOJIOBBIX KIETOK.

OmnogoTBOpeHre W ASMOpPHUOHAIBHOE  Pa3BUTHUE  HKUBOTHBIX.
CriocoObl OII0IOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BuTHE OpraHHU3MOB (oHTOTEHE3).
OMOpHOJIOTHS — HayKa O Pa3BUTHH OpraHu3mMoB. Mopgozenes — oona u3
21aeHbIx npobrem smopuonoeuu. Kounyenyus mopgocenos u mooenu
mopghozenesa. Ctaguu > MOpHUOTEHE3a )KUBOTHBIX (Ha IPUMEPE JIATYIIIKH).
JpoGnenwue. Turnel JIpOOJIEHUS. Llemepmunuposannoe u
HeOepMuHUposannoe  Opobnerue.  brnacmyna,  munvr  6aacmyn.
OcobOeHHOCTH JApOOJIEHUS MIJIEKONUTAIOIUX. 3apOAbIIIEBbIE JIMCTKH
(racTpyssinus). 3akiiajika OpraHOB M TKaHEH U3 3apOJbIIIEBBIX JTUCTKOB.
B3aumnoe BJIMSTHUAE yacTteu pa3BUBAIOIIETOCS 3apoJibla
(aMOpuoOHaNbHAsT MHAYKIKS). 3aKjajika TlaHa CTPOCHUSI dKUBOTHOTO KakK
pe3yabTaT HMEPAPXUUYECKUX B3aMMOJECWCTBUM TEHOB. BiusHue Ha
AMOPHUOHATILHOE PA3BUTHUE PATMUHBIX (PAKTOPOB OKPYIKAIOIIEH CpeIbl.

Poct u pasButue KuBOTHBIX. [locTAMOpHOHATIBHBIN TEPHOJL.
[Ipsmoe u Hempsimoe paszBuTue. PasButne ¢ wmeramopdozoMm y
0€CIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
IPSIMOTO M HEMPSIMOTO PAa3BUTHS, UX PACIPOCTPAHEHUE B mpupoje. Turel
pocTa KUBOTHBIX. DAKTOPHI PETYJSIIUM POCTA KMUBOTHBIX M YEJIOBEKA.
Cragunm nocTSMOPUOHATIBLHOIO PAa3BUTHSL Y JKUBOTHBIX U YEJIOBEKA.
[Tepuonsl onTorenesa yenopeka. CTapeHrue U CMEPTh Kak OMOIOTHYECKUE
IPOLIECCHI.

PasmHOXeHue u paszButue pacteHui. ['amerodut u cmopodwur.
Melio3 B KW3HEHHOM IMKIIe pacTeHuil. OOpa3oBaHue CHOp B Ipoliecce
Meno3a. ['amerorenes y pacreHuil. OIUIOOOTBOPEHUE U Pa3BUTHUE
pPaCTUTENIBHBIX OpPraHU3MOB. JIBOMHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX
pactenuii. Obpa3oBaHUe U PA3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLUA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

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



Ta6JII/IHI>I u cxemel: «BereratuBHOE Pa3MHOKCHHCH, «Twurnsl

Oecroyioro  Pa3MHOKEHHUS, «Pa3zMHOXkeHHE XJIAMHAJIOMOHA/IbD,
«Pa3mHOXeHue  a3BriieHbD, «Pa3mMHOXeHue - ruapb», «Menosy,
«XpOMOCOMBD», «I"amerorenesy, «CtpoeHue  SULEKIETKH U

criepmarozousiay, «OCHOBHbIE CTaauud OHTOreHe3a», «lIpsmoe wu
HenpsiMoe  pa3BuTtue», «Pa3zButme wmalickoro kyka», «Pa3Butne
capaHum», «Pa3zButme narymkw», «J/[BoliHOE OIIOIOTBOpPEHHE Yy
LBETKOBBIX pACTEHUI», « CTPOEHHUE CEMSH OJHOMOJBHBIX U JIBYAOJBbHBIX
pacTeHnit», «KU3HEHHBIN [IUKII MOPCKOM KaIlyCTh», «KW3HEHHBIN IIUKII
MXa», «KU3HEHHBIN TUKJ TAOPOTHUKAY, «KU3HEHHBIN UK COCHBIY.

O6opynoBanue: CBETOBOM MMKPOCKOTI, MHUKPOIPENAPATHI
AULEKIIETOK U CIIEPMAaTO30MI0B, MOJENb « LIMKII pa3BUTHS JATYILIKWY.

JlabopaTopHasi padora «/3yueHne CTpOEHHs MOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIPENapaTaxy».

IIpakTuueckass padora «BbIABIEHHUE TPU3HAKOB CXOJCTBA
3apOJBIIIEH TO3BOHOYHBIX JKUBOTHBIX.

JladbopaTtopnass pabora «CTpoeHHUE OpraHoB Pa3MHOKECHHS
BBICIINX PACTECHUIY.

Tema 11. T'eHetuka — HayKka O HaCJeACTBEHHOCTH U
U3MEHYUBOCTH OPraHU3MOB

HcTopus CTaHOBJIEHHS U pa3BUTHUS T€HETUKH KaK Hayku. Paboter I'.
Mengens, . ne ®@pusza, T. Moprana. Posib OT€UECTBEHHBIX YYEHBIX B
pasButuu renetuxku. Padotet H. K. Konwiioa, H. Y. BaBunosa, A. H.
benozepckoro, I'. JI. Kapneuwenko, FO. A. ®umnunuenko, H. B.
Tumodeena-PecoBckoro.

OCHOBHbBIE TEHETUYECKHE IMOHATHS WU CUMBOJBI. [ OMOJIOTHYHBIE
XPOMOCOMBI,  aJUICJIbHBIE  TE€Hbl,  AJBTEPHATHUBHBIC  IPU3HAKH,
JOMHUHAHTHBIM W PELECCUBHBIN NPU3HAK, TOMO3UIOTA, TIE€TEPO3UTOTa,
gucTas JUHUA, TUOpUAbL, reHOTHN, (eHOTUN. OCHOBHBIE METOIbI
TCHETUKUA: THOPUIOIOTHUECKUM, IUTOJOTHYCCKUN, MOJEKYISIPHO-
TEHETUYECKUU.

JdemoHcTpanumn

[Toptpersr: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konbsnos, H.
N. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, . A.
Ounumnuenko, H. B. Tumodees-Pecorckuii.

Tabnuubl 1 cxeMbl: «MeTobl FTeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopnas pabora «Jlpo3oduna kKaKk OOBEKT T'€HETHUECKUX
HUCCJICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorudpunnoe ckpemuBanue. [lepBreiii 3akoH MeHaens — 3aKOH
eaAnHoO00pa3us ruopuIoB IIEPBOro MTOKOJICHUSL. [IpaBuno



NOMUHHpOBaHMs. Btopoll 3akoH MeHaenss — 3aKOH pacHIeIUIeHUs
npu3HakoB. [luTomornueckre OCHOBHI MOHOTHOPUIHOTO CKpPEUTUBAHUS.
['mnore3a ynCTOTHI raMerT.

AHanmuzupymomiee  ckpemuBaHue. [I[poMexyTOUHBIM — XapakTep
HACJICIOBAHUS. Pacmennenne MIPU3HAKOB pu HETIOJIHOM
JTOMHUHUPOBAaHUH.

JuruOpuaHoe ckpemmBanue. Tpetwil 3akoH MeHzaens — 3aKoH
HE3aBUCHMMOIO HAcCJEJOBAaHUS NPU3HAKOB. lLluTonornueckre OCHOBBI
JUTHOPUIHOTO CKPEITUBAHMUS.

CuerieHHoe HaciefoBaHue mnpusHakoB. PabGotet T. Moprana.
CuenjeHHOe HacleJOBAaHUE TE€HOB, HAPYUICHHE CUCIUICHUS MEXIY
reHaMu. XpoOMOCOMHAasl TEOPHUSl HaCJIEICTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBIM MEXaHHU3M ONPEACIICHUS IIOJA.
AyYTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBIN U TeTepOraMeTHbIN
noi. ['eHeTmyeckas CTPyKTypa MOJIOBBIX XpomocoM. HacienoBanue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

I'enoTun kak nenoctHas cucrema. lInenoTponus — MHOXKECTBEHHOE
nercTBue TreHa. MHOXKECTBEHHBIM — ajulean3M. BzaumojencTBue
HeAJJIENbHBIX TeHOB. KoMmmuieMeHnTapHOCTh. Dnuctas. [lonmmepus.

['eHeTMyeCcKUMl KOHTPOJb Pa3BUTHUS PACTEHUN, JKUBOTHBIX W
YeJIoBeKa, a TakkKe (PU3HOJOTMYECKUX TIPOIIECCOB, TMOBEACHUA U
KOTHUTUBHBIX (YHKIMH. ['eHeTHMuecKkne MexXaHU3Mbl CHUMOHOTEHE3a,
MEXAaHU3Mbl B3aUMOJICCTBUSl «XO3MH — TMAPA3UT» U «XO3SIMH —
MUKpoOOHOM». ['eHeTHueckue acmeKkThl KOHTPOJss U H3MEHEHHUS
HACJIeICTBEHHOW MH(OPMAIIMU B TOKOJICHUSIX KIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toprpersr: I'. Menaens, T. Mopras.

Tabmuiet 1 cxembl: «llepBblii U BTOpOW 3aKOHBI MeHaens,
«Tpetnit  3akoH  MeHuens», «AHAIU3UPYIOUIEE  CKPEIIUBAHUEY,
«Henonnoe nomMunupoBaHue», « CHEMJIEHHOE HACIEIOBaHHE MPU3HAKOB
y apozoduisdy, «['eHeTtuka nona», «Kapuotun udenosekay, «Kapuotun
npo3oduney, «Kapuotun nTULBY, «MHOXKECTBEHHBIN allJICIU3M,
«B3auMOIENCTBUE TEHOBY.

OGopynoBaHue: MOJACb JJI JIEMOHCTPAIIMN 3aKOHOB €TMHO00pa3us
ruOpUJIOB MIEPBOTO MOKOJCHUSI U PACHICIICHUS MPU3HAKOB, MOJEb IS
JEMOHCTpALMH 3aKOHA HE3aBUCUMOT'O HACJIEI0BaHUsI IPU3HAKOB, MOJIEIb
JUIsl IEMOHCTPALIMU CUEIJIEHHOTO HACIEJOBAaHUS MPU3HAKOB, CBETOBOM
MUKPOCKOII, MUKpoTpemnapar: «Jpo3odunay.

IIpakTnyeckas padora «/3ydeHue pe3yabTaTOB MOHOTUOPHIHOTO
CKpENIMBaHUA y IPO30(DUITBI».



IIpakTnueckas padora «/I3ydyeHue pe3ynbTaToB AUTUOPHUIHOTO
CKpENIMBaHUA y IPO30DHUIIBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue TeHOTMIIa W cpenbl mpu  (HopMUPOBAHHUH
dbenoruma. N3MeHUnBOCTH IIPU3HAKOB. KauectBeHHbIe 51
KOJINYECTBEHHBIE MTPU3HAKU. BUIbI N3MEHUYNBOCTH: HEHACIICICTBCHHAS U
HACJIEJCTBEHHAS.

MoaudurkanronHas U3MEHUYUBOCTh. Posb cpenibl B (hOpMUpPOBAHUU
MoAu(UKAIMOHHOW  W3MeH4YMBOCTU. Hopma peaknuu  mpu3HaKa.
Bapuanuonnslii psin v Bapuanuonsas kpusas (B. Moranncen). CpoiicTBa
MOAU(UKAITUOHHON U3MEHYHUBOCTH.

l'enoTunuueckas u3MeHYMBOCTh. (CBOWCTBA TIE€HOTUIIMYECKOU
WU3MEHUYMUBOCTU. BUIbI TEHOTUTTMYECKON U3MEHYMBOCTH: KOMOWHATHUBHAS,
MyTalMOHHAs.

KomOunaTuBHas M3MEHYMBOCTh. Meilo3 M IOJOBOM Mpolecc —
OCHOBa KOMOWHATHBHOW W3MEHYMBOCTH. Ponb  KOMOWHATHBHOM
W3MEHYMBOCTA B CO3JJaHUM TE€HETUYECKOro pa3HooOpa3usi B Mpejaeliax
OJIHOTO BH/[A.

MyTanuoOHHasT ~ W3MEHYMBOCTb.  BHIBl  MyTanMili:  I'€HHBIE,
XPOMOCOMHBIE, T€HOMHbIE. CTIOHTaHHBIE U WHAYLIMPOBAHHBIE MYTALIMH.
Snepuble U nuTomIIa3MaTuYeckue Mytanuu. COMaTU4YECKUE U TOJIOBBIE
MyTauu. [IpuunHbl BOSHUKHOBEHUS MyTalluid. MyTareHbl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO Ipolecca. 3aKOH
TOMOJIOTHYECKUX PAIOB B HacieAcTBeHHOM wu3MeHuuBoctd (H.W.
BasunoB). BHesiiepHas u3MeHYMBOCTh M HACIECTBEHHOCTD.

OnuceHemuxka u 3MUeHOMUKA, POJIb INUSEHEMUYECKUX hAKMOpPos 8
Hac1e0o08aHuu U  USMEHYUBOCU  (DeHOMUNUYECKUX NPU3HAKOE )
OpP2AHU3MOS.

JdemoHcTpanuu

IToprpetsr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnuiel U cxeMmbl: «Buasl u3aMeHunuBOoCTHY, «MoaudukauoHHas

W3MEHUYHUBOCTB, «KomOuHaTHBHAS W3MEHYUBOCTHY, «Meirio3y,
«OmnonoTBopenuey», «l'enernueckue 3abosieBaHUs 4eloBeKa», «Bubl
MYyTalHmn.

OOopyioBaHME: JKHMBBICE W TepOapHBIE HK3EMIUIPHl KOMHATHBIX
pacteHuii, pucyHku (¢ororpadun) *KHUBOTHBIX C Pa3IMUYHBIMH BHUIAAMU
U3MEHYUBOCTH.

JlabopaTtopnas  padora «MccrmenmoBaHne — 3aKOHOMEPHOCTEM
MOIU(PUKAIMOHHON M3MeHYHBOCTH. [locTpoeHne BapualMoHHOTO pssa U
BAPUALIMOHHOU KPUBON».



IIpakTnyeckas padora «MyTtanuu y napo30¢puiasl (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka yesi0Beka

Kapuorun uenoseka. MexayHapoaHass mporpamma HCCIIEIOBaHUS
F€HOMa  4YeJoBeKa. Meroapl  M3y4eHUsT TE€HETUKM  4YeJIOBEKA:
TE€HEAJOTUYECKUM, OJIU3HEIOBBIM, ITUTOTCHETUYECKUM, MOMYJISIIMOHHO-
CTaTUCTUYECKHUU, MOJIEKYISIPHO-T€HETUYECKHUU. CoBpemeHnHoe
ONPEIEIICHUE TE€HOTHIIA: MTOJIHOTEHOMHOE CEKBEHUPOBAHMUE,
TCHOTUIIMPOBAHMWE, B TOM 4ucie ¢ 1nomombo [IP-anamu3a.
HacnenctBeHnnsle 3a0oJjieBaHUsI 4eJIOBEKAa. ['€HHBbIE W XPOMOCOMHBIE
0oJe3HU YEJI0BEKa. bosiesnu c HACJICICTBEHHOMN
NPEAPACIONOKEHHOCTIO.  3HAYEHUE  MEIMIMHCKOW TE€HETUKH B
NPEeIOTBPAlICHUN U JICUCHUM TeHETHYEeCKUX 3a00JeBaHUN deloBeKa.
Menuko-reHeTu4eckoe  KOHCyJbTUpoBaHHe.  (CTBOJIOBBIE  KIIETKHU.
[ToHATHE «T€HETHUYECKOTO Ipy3a». DTHUUECKUE ACIEKTHI UCCIECIOBAHUN B
0071aCTH peTaKTUPOBAHUS TE€HOMA M CTBOJIOBBIX KIIETOK.

I'enetndeckue GakTOPHI MOBHIIICHHONW YyBCTBUTEILHOCTH YEJIOBEKA
K (U3UYECKOMY M XUMHUYECKOMY 3arps3HEHUIO OKPYKAIOMIEH CpEeIIbl.
I'eneTnueckas npenpacnoioKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JdemoHcTpanumn

Tabmuier 1 cxembl: «Kapuotumn uenoBekay, «MeTOIabl U3y4YeHUS
TE€HETUKH YeJIOBeKay, «I eHeThuueckre 3a00J1eBaHuUs YETTOBEKAY.

IIpakTuyeckas padora «CocTaBjaeHUE U aHAJIU3 POJOCIOBHONY.

Tema 15. Cenrekuusi OpraHu3sMoB

JlomecTukanus W CEJNEKUUs.  3apOXKICHHE  CENEKIUU U
nomectukanuu. Yuenue H. M. BaBuiioBa o LlenTpax npoucxoxaeHus u
MHOTO000pa3usi KyJbTYpPHBIX pacTeHuil. Ponp cenexnuu B co3laHUU
COPTOB pacTeHUi U MOpoj KUBOTHBIX. CoOpT, mopoja, mTamMM. 3aKOH
FOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW wu3MmeHunBoctn H. H.
BaBunosa, ero 3HaueHue 151 CEIEKIIMOHHON paOOThI.

Metoapl  cenekiuMoHHOM  paboThl.  MckyccTBeHHBI — OTOOD:
MacCOBbI M WHIMBHUIYaIbHBIA. OTanbl KOMOWHAIIMOHHOW CEJIEKIIUHU.
HcnbiTanne npouszBoauTEeNedH MO MOTOMCTBY. OTOOp MO TEHOTUIY C
MOMOIIIBIO OLIEHKM (PEeHOTUINAa IMOTOMCTBA M OTOOpP IO TEHOTUIY C
nomolpio anaiauza JIHK.

NckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIMOHHOW paboThI.
PaguanyoHHbIi M1 XMMHYECKHM MYyTareHe3 KaK MCTOYHUK MYTaluu Y
KyJIbTYpHBIX ~ ¢opM  opraHu3MoB. Vcrmonb30oBaHHE  T€HOMHOIO
penakTupoBaHusi U MeToAoB pekoMOumHaHTHBIX JIHK ama momydenus
VCXOJHOI'0 MaTepHUaIa ISl CENEKIUU.



[Tonyyenue  monurmmounoB. BHyTpuBHIOBas  rubpuauzaiius.
bnuskopoacTBeHHOE CKpeniuBanue, uiu uHOpuAWHT. HepoactBeHHoe
CKpelIMBaHue, WIM ayTOpuIuHT. [eTepo3suc W €ero MPUYUHBI.
Ucnonp3oBanue rerepo3uca B cenekiuu. OtnanéHHas TuOpuUan3aIius.
IIpeongonenne  Oecriogwsi  MEXBHIOBBIX  THOpHAOB. JlOCTHOKEHUS
CEJICKIINU PACTEHUMN U KUBOTHBIX. «3€1EHASL PEBOIIOYUSLY.

CoxpaHeHME€ W H3YYEHHE TE€HETUYECKHUX PECYPCOB KYJIbTYPHBIX
pacTeHMI U UX JTUKUX POJWYEH JIJIsi CO3aHUsI HOBBIX COPTOB U THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJBTYp. M3yuenue, coxpanenue u ynpaejieHue
2CHeMUYeCKUMU pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOGbIX
HCUBOMHBIX 8 UYeNAX YAYUUIeHUs CYWeCcm8YIouux U CO30aHUs HOBbIX
HOPOO, JTUHUL U KPOCCO8, 8 MOM HUCIe C NpUMEHEeHUeM COBPEeMEHHbIX
Memo008 HAYUHBIX UCCAe008AHUlL, NepedosbiX uoell U NepcneKmueHblxX
MexXHONI02U.

JdemoHcTpanuu

[Toprpersr: H. . BaBuinios, U. B. Muuypumn, I'. JI. Kapneuenxo, I1.
I1. JIykssinenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabnuiel U cxeMbl: «LleHTpbl MPOUCXOXKAEHUS U MHOTO00pa3us
KYJbTYPHBIX  PacTeHU», «3aKOH TOMOJIOTUYECKHX  PSJOB B
HACJICICTBEHHON W3MEHUYHUBOCTW», «MeToapl cenekuun», «OtnanéHHas
rubpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yueHue COpTOB KyJbTYPHBIX PACTECHUI
Y TIOPOJ IOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOAOB CEIECKIIUN PACTEHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi  «OCHOBHBIE METOJbI M JOCTHXEHHUS CEJEKIUU
pacTeHHil M JKUBOTHBIX (HA CEJEKIMOHHYI CTaHUHWIO, IUIEMEHHYIO
dbepMy, COPTOUCIBITATENIBHBIA yYacTOK, B TEIUIMYHOE XO34MCTBO, B
71a060paTOPHUIO0 arpOyHUBEPCUTETA WIIH HAYTHOTO IIEHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKast OMOJIOT UL

OOBEKThI, HCIONb3yEMbIE B OHOTEXHOJOTWU, — KIETOYHBbIE U
TKAHEBBIE  KYJbTYpbl, = MHUKPOOPraHU3MbI, HMX  XapaKTEPHUCTHKA.
TpanuunoHHas OMOTEXHOJIOTHS: XJIeOOIeYeHNeE, NIOJTyYEHUe

KHCJIOMOJIOUHBIX MTPOJYKTOB, BUHOIETUE. MUKPOOUOIOTUUECKUN CUHTES.
OOBekThl MHUKpOOHMOJOTHUECKUX TexHoJoruil. I[IpousBoacTBO Oeika,
AMHUHOKHMCJIOT ¥ BUTAMHUHOB.

Co3gaHue TEXHOJIOTHMM W HMHCTPYMEHTOB  I1I€JICHAIIPABJICHHOIO
W3MCHECHUS M KOHCTPYUPOBAaHHSI TE€HOMOB C LEJIbIO IOJYYECHUS
OpPraHU3MOB M WX KOMIIOHEHTOB, COJEPXKaIlMX HE BCTPEYAIOIIHECS B
pUPOJIec OMOCHHTETHYECCKUE Ty TH.



Kierounass wmnxeHepus. MeToapl KyJnbTypbhl KJIETOK M TKAaHEH
pacteHuid U *uBOTHbIX. KpuoOanku. Comarmueckass ruOpuausanus U
coMatuyeckuil smOpuoreHes. lcnonb3oBaHue TaljIOWJOB B CENEKLUU
pacrenuii. [lonyuenue MOHOKIOHANbHBIX aumumen. Hcnoavzosanue
MOHOKNIOHANbHLIX U NOJUKIOHAbHLIX — aHmumenl 6  MeouyuHe.
HckyccTBeHHOE  OIUIONOTBOpPEHME. PEKOHCTpyKnMs — SIMUEKIETOK U
KJIOHUPOBAHHWE >KUBOTHBIX. METON TpaHCIUIAHTAUMU SIAEp KIETOK.
Texnonozuu 0300poeneHus, KyibMuGUPOBAHUs U MUKPOKIOHATILHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHAasl U TeHHasi UHKeHepus. VICKyCCTBEHHBIN CHHTE3 I'eHa
u KoHcTpyupoBanue pekomOuHaHTHbIX JHK. Cozodanue mpamnceennvix
opeanuzmog. JIOCTHMKEHUS W TEPCHEKTUBBI XPOMOCOMHOW M T'€HHOMN
UH)KEHEpUH. OKOJOTMYECKMEe U  ATHYECKHE NpoOJeMbl T'€HHON

UHKCHEPHH.
Menununackue  OuortexHonoruu.  [locTtreHoMHas — nm@poBas
MEJIMIIMHA. [IL[P-nnarHocTuka. MeTtaboJIOMHBII aHaJIn3,

T€HOLEHTPUYECKUM aHAIN3 MPOTEOMA YEJIOBEKA JJIsI OLEHKU COCTOSHMS
€ro 310poBbs. MCnoyb30BaHWE CTBOJIOBBIX KJIETOK. TaprerHas Tepanus
paka. 3D-OmounxkeHepus mjig pa3paboTku (yHAAMEHTAIBHBIX OCHOB
MEJININHCKUX TEXHOJOTHUM, CO3JaHNUsI KOMIUIEKCHBIX TKaHEH COYETaHHEM
TEXHOJIOTUN TPEXMEPHOT0 OMONPUHTHHTA U cKa o auHTa 17151 PeIIeHUs
3aJ1a4 MEPCOHATU3UPOBAHHONW MEIUIMHBI.

Co3naHue  BEKTOPHBIX  BakIMH C  Ledblo  olecrieueHus
KOMOMHHMPOBaHHOM 3amuThl OoT Bo3Oyautenei OPBU, ycranoBieHue
MOJIEKYJISIpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-conepskamux
BUPYCOB, BBI3BIBAIOIIUX O0CO0O OMacHble 3a00eBaHMsI 4YEJIOBEKAa U
KUBOTHBIX.

JdemoHcTpanuu

Tabmuet u  cxembl: «HMcnonp3oBaHHE MHUKPOOPTaHU3MOB B
IPOMBIIVIEHHOM MpOHU3BOACTBEY», «Kilerounas wunxeHepus», «l'eHHas

UHXEHEPUSD.
JladbopaTopHnasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.
IpakTnueckas padora «Ilomyuenue MOJIOYHOKHCIIBIX

MPOJTYKTOBY.

Ikckypeusi «buorexHomorus — BaKHEWIIas MPOU3BOAUTEIbHAS

CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTNYECKOE ITPOU3BOJICTBO)».
11 KUIIACC

Tema 1. 3apoxnenume ©W  pa3sBUTHE  3BOJHLHMOHHBIX
NpeACTABJIEHNH B OMOJIOTHH



DBOJIIOLIMOHHAS Teopus 4. JlapBuHa. [Ipeamnochuiku
BO3HUKHOBEHUs1 JapBuHU3Ma. JKU3Hb W HayyHas JeATelIbHOCTh Y.
JlapBuHa.

JBwxyue cuwibl 3Bodound BuaoB no Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTh Pa3MHOMXKEHUS OpraHU3MOB, HacJe/ICTBEHHAs
U3MEHYUBOCTh, OOppr0a 3a  CYIIECTBOBaHWE, €CTECTBEHHBIA U
UCKYCCTBEHHBII OTOOD).

Odopmnenue  cuntetnueckoit  teopuu  sBomwonuu  (CTI).
HeltpaneHass Teopuss sBomonuu. CoBpeMEHHas  HBOJIOLMOHHAS
Ouosorus. 3HAYeHUE HBOJIOLMUMOHHOW Teopuu B (GHOPMHUPOBAHUU
€CTEeCTBEHHO-HAy4YHOU KapTUHbBI MUDA.

JdeMoHcTpanuu

[Toptpets: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cenr-
Unep, XK. Krwosbe, Y. Hapsun, C. C. YUerBepukon, U. W. [IImansrayses,
Jx. Xonneun, . K. benses.

Tabnuiel u cxemsl: «Cucrema xuBoil pupoibl (no K. JIunuero)»,
«Jlecthuna  kuBbIX  cymectB  (mo  Jlamapky)», «MexaHuzm
dbopMupOBaHUs TPUCIIOCOONICEHUNH Yy PpacTeHUH U IKHUBOTHBIX (IO
Jlamapky)», «Kapra-cxema wmapmpyrta nytemectsus Y. JlapBunay,
«Haxonku Y. J[lapBunHa», «®Dopmbl OOprOBI 3a CYIIECTBOBAHHUEY,
«Ilopoasl TomybOei», «MHorooOpasue KyJbTYpHBIX (OPM KamycCThl»,
«IToponbl nOMalIHUX >KUBOTHBIX», «Cxema 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. HapBuny)», «CxemMa COOTHOUICHHS JBUXKYIIMX CHJI 3BOJIIOIIHI,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tonynsiuusa kak >aeMeHTapHas eAuHuna 3BoIouu. COBpEMEHHbBIE
METO/Ibl OLIEHKH T€HETHUECKOTI0 Pa3HOo00pa3usi U CTPYKTYPbI MOIMYJISILIUMA.
W3menenue reHooHAa MOMYJALMHA KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE
sBJICHUE. 3aKOH IreHeTnYeckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble  (PakTOphl  (OBMXKYIIME  CHJIBI)  DBOJIOIHH.
MyTanonssiii mporiecc. KoMmOuHaTuBHas M3MEHYMBOCTh. [[peiid reHos
— ClyyallHble HEHalpaBJIICHHbIE W3MEHEHUS 4YacToT ajulelied B
nonyysiusax. PdekT ocHoBaTens. Dpgexm OYmMulLIOUHO20 2OPILILUKA.
CHudiceHue 2eHemuuecko2o pasHooOpasus; NPUYUHLL U  CLeOCEUS.
lIposenenue sagpgpexma Opeiigha cenos 6 GOILUIUX U MATLIX NONYIAYUSIX.

Murpauumu. N3onsamus MTOMYJIS I M: reorpaduyaeckast
(mpocTpaHcTBeHHAs1), Onosioruueckas (pernpoayKTuBHas).
EctecTBeHHbIil 0TOOp — HampaBisiomuid (GakTop IBOJIOIMH.

@®opMBbI  €CTECTBEHHOTO OTOOpa: ABWXKYIIUN, CTaOWIM3UPYIOIIHA,
paspeiBatomuii (mu3pyntuBHbIN). [lomoBoit oTOop. Bo3HukHOBEHUHE U
IBOJTIOIHS COIMAIIBHOTO TTOBEJICHUS KUBOTHBIX.



[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOIBOJIOIHH.
Bo3HukHOBEeHHE TPHCIOCOOJIEHU y OpraHu3moB. Apomopdo3bl H
uauoananrtanud.  [IpuMepsl  mpHCHOCOOJIEHMA Yy  OpraHU3MOB:
Mopdonoruyeckue, GU3n0IOTHIECKIE, ONOXUMUYECKUE, TTOBEICHUECKHE.
OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u crpykrypa. BumoobpasoBanue kak pe3yabTar
MUKpO3BOJItOIMU. M3ossiiuss — kiatoueBoid ¢GakTop BUI000pa30BaHUS.
[TyTn U CHIO0COOBI BUI000pa30BaHUs: aJIIONaTPUYECKOE
(reorpauueckoe), cUMOATPUYECKOE (IKOJIOTMUECKOE), «MTHOBEHHOE)
(momummongu3anus, TUOpHAW3anus). JIIUTETbHOCTH HBOJIOIMOHHBIX
IPOLIECCOB.

Mexanuzmbl GopMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »sBoMOIIMOHHONM OHMOJOTMU B pa3pabOTKe HAYYHBIX METOJ/IOB
coxpaHeHusi OuopazHooOpasusi. MUKpPOIBOMIONUS W KOIBOJIOIHMS
nmapa3uToB U WX X035ieB. MexaHu3Mbl (POPMUPOBAHUS yCTOWYUBOCTH K
aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpanuu
[Hoptpetsi: C. C. YerBepukos, D. Maiip.
Tabmumel ¥ CXEMBL: «MyTanoHHasT ~ W3MEHYUBOCTHY,

«IlomynaunonHas crpykrypa Buga», «CxeMa npoOsBICHUS 3aKOHA
Xapaun—BaitnOepray, «/IBHKylue CHIIbI 3BOJIIOLUNY, «IKOJOTHYECKAS
M30JISALMS TOMYJIALMN ceBaHCKOM dopenn», «I'eorpaduueckas 30

JIMCTBEHHUIIBI cuOupcKon u JIMCTBEHHUIIBI JAYPCKOi»,
«lTonmyIAIIMOHHBIE BOJHBI YHCICHHOCTH XHUIIHUKOB U XKepTB», «Cxema
JNEUCTBUSA  €CTECTBEHHOTO  OTOOpay, «Dopmel  OOpHOBI 32
CYLLIECTBOBAHUEY, «HpycTpranbHbIi MEJIaHU3MY, «KuBpie
VICKOIIa€MBIEY, «ITokpoBUTENBCTBEHHASA OKpacka KHABOTHBIX»,
«IIpenympexngaromas  OKpacka  KUBOTHBIX», «Dusznosornyeckue
ajanTalumny, «ITpucnocob6IeHHOCTh OpPraHu3MOB u ee

OTHOCUTENBHOCThY, «Kputepuu Buga», « Buasl-npoitHukm», «CTpykTypa
BUJIa B mpupone», «CrocoObl BHIooOpa3zoBaHus», «l'eorpaduueckoe
BU000pa3oBaHue  TpEX  BUIAOB  JIAHJBIIEH»,  «DKOJIOTMYECKOE
BUJI000pAa30BaHUE  BHUJOB  CHUHHUID, «llomunmonapl  pacTeHU»,
«KanycTHO-peneuHblil ruopumy.

OGopynoBaHue: repbapu pacTeHUM, KOJUICKIIMM HACEKOMBIX,
yyyerna MTHUIl U 3BEpell ¢ MpUMepaMH PazIMYHBIX MPHUCIOCOOJICHUH,
yyyena NTUI] U 3BEpeil pa3HbIX BUAOB, repdapuu pacTeHUd OJIU3KUX
BUJIOB, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTtopnass pabGora «BbIsBICHHE HM3MEHYMBOCTH Y OCOOEH
OJIHOTO BHJIA».



Jlabopatopnas padora «lIpucrnocobneHuss OpraHU3MOB U HX
OTHOCHUTEJIbHAS 1IEJIECO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHeHME BHUJIOB o
MOP(HOJIOTHYECKOMY KPUTEPUION.

Tema 3. Makpo3BoJironus 4 e€é pe3yabTaThl

Mertoabl u3ydeHus Makpo3Botonuu. [TarieoHTon0rnYecKue MEeTo b
u3yueHust 3Boionuu. Ilepexonnsie GopMbl U HUITOTCHETUUECKUE PSiJIbI
OpraHU3MOB.

buoreorpapuueckue metonbl wu3yudeHus IBosonMH. CpaBHEHHE
baopbl U (ayHbl MATEPUKOB U OCTPOBOB. buoreorpaduyeckue odmactu
3emun. BUsbI-o0HAEMUKHN U PEITUKTHI.

OMOpHOJIOTUYECKHE U CPAaBHUTEIHLHO-MOP(HOIOTHUYECKUE METObI
W3YUYEHHUS 3BOIOLUMU. ['eHeTUUeCKue MEXaHU3Mbl SBOJIIOLIMM OHTOTEHE3a
Y TIOSIBJICHHSI 3BOJIFOLIMOHHBIX HOBLIECTB. [ OMOJIOTHYHBIE U aHATIOTUYHBIE
opranbl. PyauMmeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYJISIpPHO-
TeHETUYECKUE, OMOXUMUYECKUEe W MaTeMAaTHYECKHE METOJbl H3yYCHHUSI
sBONMIOLMH. ['oMosiornyHbie TeHbl. COBPEMEHHbIE METOJbl MOCTPOCHHUS
(UIOTeHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTallUX U SBOJIFOLIUSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuia) 3BoJOIUU. [Ipunyun cmemsl
¢dyukyuii.  HeoOpaTUMOCTh  2BOJIONMU.  AJAnNTUBHAS  paauvallus.
HepaBHOMEPHOCTH TEMIIOB HBOJIIOLUY.

JdemoHcTpanuu

IToptpers: K. M. bap, A. O. Kosanesckuii, ®@. Mromiep, 3.
I'ekkens.

Tabmuet u cxembl: «@DUIOTCHETHYECKUM  psJi  JIOIIAIgN,
«ApPXEONTEepUKCY, «3Bepo3yoObie SIIEPBD, «Crerouedanbn,
«Punanoputey, «CeMeHHbIe MAOPOTHUKNY, «bruoreorpaguieckne 30HbI
3emum», «Jlpeiid koHTHHEHTOB», «PemukTeiy, «HagampHbIC CcTagun
AMOPHUOHATHHOTO PA3BUTHUS TTO3BOHOYHBIX KUBOTHBIX», «[ OMOIOTHYHBIC
Y aHAJIOTUYHBIE OpraHbl», «PyauMEHTh, «ATaBU3MBDY, « XpPOMOCOMHBIE
Ha0Opbl YeloBeKa W IMMUMIaH3e», «[J1aBHbIE HaANpaBiIEHUS DBOJIIOIUN,
«O0uIMe 3aKOHOMEPHOCTH SBOIIOLIUNY.

O6opynoBanue: KOJUIEKIUHU, TepOapuu, MYJSDKM HCKOMAeMbIX
OCTaTKOB  OPraHU3MOB, MYJSDKM  TOMOJIOTHYHBIX, aHaJIOTMYHBIX,
PYAMMEHTAPHBIX OPraHOB U ATaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHe )KU3HU HA 3emJie

Hayunble runoTe3sl MpoOUCXOXKACHUS KU3HU Ha 3emie. AOHoreHes
U mnaHcrepMus. JloHayuHble TPEACTABICHUA O 3apOKICHUHM KU3HU
(kpeanoHusM). ['unoTe3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HH U €€



onpoBepkeHue omnbiTamu @D. Penu, JI. Cnamnanumanu, JI. Ilacrepa.
[Ipoucxoxnenne »KU3HU U aCTPOOUOIIOTHUSI.

OcHOBHBIE 3Tambl HEOpPraHuueckod HBomonuu. I[lnaHerapHas
(reojoruueckast) OHBOJIONMSA. XHUMHUYECKas »dBOJIONUSA. AOHOTCHHBIN
CHUHTE3 OpraHUYeCcKux BellecTB U3 Heopranmueckux. Oneit C. Musiepa
u . IOpu. O6pa3oBanue momumepoB u3 MoHOMepoB. KoarepBaTHas
runore3a A. WM. Omnapuna, runore3a mnepBUYHOro OynboHa JIK.
Xonaeitna, renerndeckas runoresa I'. Ménnepa. Puboszumer (T. Uek) u
runoteza «mupa PHK» V. T'mnbGepra. dopmupoBanue memOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.

Uctopuss 3emmu wu  wmeroael €€ u3ydeHus. Vckomaembie
OpraHnyeckue octatku. ['eoxpoHonorus u €€ meroasl. OTHOCUTENbHAA U
abcomoTHas reoXpoHoorus. ['eoxpoHonoruyeckas mikaga: 30HbI, 3PHI,
NEPUO/bI, SIIOXH.

Hauvaneubie »stanel opranumyeckon osBosirouuu. llosBieHue wu
ABOJIIOIUST TIEPBBIX KJIETOK. DBOMIONUS MeTabonu3ma. Bo3HUKHOBeHUE
nepBeIX dKocucTeM. COBpeMEHHBIC MUKPOOHBIC OMOIIIIEHKH KaK aHAJIOT
nepBelx Ha 3emse coobmectB. Crpomaronutel. [lpokapuorsl u

SYKapuOTHI.

[Ipoucxoxnenne 3ykapuoT (CUMOMOreHe3).  OBOJIOLHUOHHOE
NPOUCXOKJIEeHHE  BHUpycoB.  [IpomcxoxkaeHne  MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPTaHU3MOB.

OcCHOBHBIE JTallbl 3BOJIIOIMU BBICIIMX pacTeHuil. (OCHOBHBIE
apomopdo3sl pactenuil. Bpixomx pactenuit Ha cymy. [losBneHue
CIIOPOBBIX pPAaCTEHUl M 3aBoeBaHUME UMHU cylmu. CeMEHHbIE pPaCTEHHS.
[IpoucxoxieHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tanbl 3BOJIONUU KUBOTHOTO Mupa. (OCHOBHBIE
apoMopdo3bl KUBOTHBIX. Bennckas dayna. KemOpwiickuii B3phIB —
MOSIBJIEHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpI0OBBIE KUBOTHBIE. JKU3HD
B BOJE. OBOJIOIMUS IMO3BOHOYHBIX. I[lponcxoxnenne ampubuii u
pentwiui. IlpoucxoxjaeHne MIICKONUTAOMKMX ¢ OTUll. [IpuHOMD
KJIFOYEBOT'O apomopdo3a. OcBoeHue 0€eCr03BOHOYHBIMU 151
MO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

Pazgutne xu3HM Ha 3emiie O 3paM W IEpUOAaAM: apXei,
MPOTEPO30H, MaIe030M, Me3030M, KaiHo30M. OOIas XapakTepucTHUKa
KJIUMaTa W Te0JIOTMYECKUX mpoueccoB. IlosiBieHHe W pacuBeT
XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa30BaHHUE: €r0 yCIOBUS U BIIUSHHE
Ha Ta30BBIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUPaHUSIT — 3KOJOTMYECKUE KPU3UCHI IPOILIOTO.
[IpuuuHbl W croeacTBUST MaccoBbIX — BbIMUpaHui. CoBpeMEHHBIN



IKOJIOTHYECKUN KpHU3UC, ero ocobenHoctu. IIpobrema coxpaHeHus
onopa3zHooOpasus Ha 3emIie.

CoBpeMeHHass CUCTEMa OpraHhyeckoro mupa. IlpuHUUNbI
kinaccudukanuu  opraHu3mMoB. OCHOBHBIE CHCTEMATHYECKHUE TPYIIIIBI
OPraHu3MOB.

JdemoHcTpanumn

[Toprpersr: ®. Pemm, JI. Cnamwranmanum, JI. Ilacrep, U. U.
MeunukoB, A. U. Onapun, [x. Xonnein, I'. Mémnep, C. Muuiep, I
Opu.

Tabmuel n cxembl: «Cxema omnbita @. Penn», «Cxema ombita JI.
[TacTepa mo W3ydEeHUIO CaMO3apOXKICHUS XU3HW», «Cxema ombita C.
Mumnepa, I. IOpw», «OrTanbl HEOPraHUYECKOHM  HBOIIOLIUMY,
«I'eoxpoHonornueckas mkaina», «HavanbHble dTanbl OpraHUYECKON
BoNOIMNY, «Cxema oOpa3oBaHUS JYKapHOT IMyTEM CUMOUOTEHE3a»,
«Cucrema kuBoW mpupoas», «CTpoeHue BUpyca», «ApoMOpQO3sI
pacTEHUI, «PunnouTey, «OIHOKJIETOYHEIE BOJOPOCIINY,
«MHOTOKJIETOYHbIC BOJOPOCIINY, «Mxu», «ITanopoTHUKWY,
«I"onocemenHble pacteHus», «OpraHbl HBETKOBBIX pacTeHHil», «Cxema
pa3BUTHSA KUBOTHOTO MHUpPaY, «Apomopdo3ssl YKUBOTHBIX),
«IIpocrenimmey, «KuI11€4HOI0JIOCTHBIEY, «Ilnockue YEpBW»,
«Unenucronorue», «PbiOby, «3emMHOBOAHBIEY, «lIpecmbikaroniuecsy,
«IItnuey, «Miaekonuraromuey, «Pa3BUTHE KU3HU B apXEUCKOU 3pey,
«Pa3BuTHEe KWU3HM B TIPOTEPO3OMCKOU dpe», «Pa3Burue xKu3Hu B
MAJICO30UCKOMN 3pey», «Pa3BuTHE )XU3HU B ME3030MCKOU 3pey», «Pa3Burue
XKU3HU B KallHO30MCKOU 3pe», «COBpEMEHHAasl CUCTEMa OPTraHUYECKOTO
MUPay.

O6opynoBanue: repOapuu  pacTEHUW  pa3IUYHBIX  OTJIEJIOB,
KOJUIEKIIMM HACEKOMBIX, BJIAXHBIE IMpENnaparbl >KUBOTHBIX, PaKOBUHBI
MOJUIFOCKOB, KOJUIEKIIMM UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX,
yyyena MNOTUL W 3BEPEH, KOJUIEKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX
VCKOIIA€MbIX, MYJISDKM OPTAaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas jga0doparopHas padora «MoaenupoBaHuE ONBITOB
Munnepa—tOpu 1o wu3ydeHur0 aOHMOTE€HHOTO CHHTE3a OPTraHUYECKUX
COEIMHEHUI B MEPBUYHON aTMOC(eEpe».

JlaGoparopnasi pab6ora «/3yueHne U ONUCAHUE MCKOMAEMbIX
OCTaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckass padGora «l3yuyeHne OCOOCHHOCTEH CTpOEHUS
pACTEHUH Pa3HBIX OTICIOBY.

IIpakTnueckas padora «/3ydyeHne 0COOEHHOCTEH CTPOCHHUS
MO3BOHOYHBIX JKUBOTHBIX.

Tema S. IIpoucxo:kaeHune 4eji0BeKa — AaHTPOIOTeHe3



Paznensl 1 3agaun aHTPONOIOTHU. METOIbI aHTPOTIOJIOTHH.

CraHOBJIIEHME TMPEJICTABICHUNA O MPOUCXOXKICHUU YEJIOBEKA.
Penurnosusie Bo33pennsi. CoBpeMEHHbIE HAYUYHbBIE TEOPUH.

CxoncTBO uenoBeka ¢ )KMBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE
yenoBeka. CBHJETENBCTBA CXOJACTBA 4YEJIOBEKA C  KHUBOTHBIMU:
CPaBHUTEIHHO-MOP(OIOTHUECKUE, AMOPHUOIIOTHYECKUE,  (HHU3HOIIOTO-
OonoxuMmuueckue, mnoBejeHuyeckue. OTIUYMsS 4YeIOBEKa OT KUBOTHBIX.
[IpsasmoxoxkaeHne U KOMIUIEKC CBSI3aHHBIX C HUM MpU3HAKOB. Pa3zButue
TOJIOBHOI'O MO3ra U BTOPOW CUT'HAJIbHOW CUCTEMBI.

JIBuxymue cuibl (QakTopbl) aHTpONoOreHe3a: OMOJIOrMYECKHeE,
cormaiabHbie. COOTHOIIEHUE OMOJOTMYECKUX U COIMATBHBIX (PAKTOPOB B

aHTPOTIOTEHE3E.
OcHOBHBIE CTaauu aHTpornoreHe3a. PaHHUE 4YenOBEKOOOpa3HbIC
00e3bsiHbl  (MPOKOHCYJIBI) W paHHUE TMOHTHABI — OOIue MpeaKu

YeJI0BEKOOOPa3HbIX 00€3bsiH M JtoJIel. ABCTPAJIONUTEKH — JIBYHOTHE
MIPEIKU JIIoAeh. YelloBeK yMelblid, IIEpBbIE U3TOTOBJIECHUS OPYAUN TPpyaa.
UYenoBek MpsSMOXOISAIITNI W TIEPBBIN BBIXOT JIFOJACH 3a TIpeaeibl APpuku.
UenoBek reiaenbOeprckuii  — OOMMII  MPEeoK HEaHAEPTAIbCKOTO
YEJIOBEKAa M YEJIOBEKAa Pa3yMHOro. YenoBEeK HEaHJIECPTAIbCKUN KaK BHUJ
JIOJIEW XOJIOAHOTO KiuMMarta. YesloBEeK pa3yMHBIM COBPEMEHHOIO THIIA,
JIEHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpenaenamMu AQpuku.
[TayleoreneTuka v rajeoreHOMHuKa.

DBOJIIOIMS  COBPEMEHHOTO YeJIOBeKa. ECTECTBEHHBIM OTOOp B
NOMYJISIMAX 4YeloBeKa. MyTallMOHHBIA TIpoliecc W MOJUMOPQU3M.
[lonynauuoHHble BOJHBI, Jpeid TeHoB, wwurpamuss u <«Pdekr
OCHOBATEJISI» B MOMYJISIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. llowatue o pace. bosbmme pacer:
eBporeonHasl (eBpa3uiickas), aBCTpajio-HErpouIHas (SKBaTOpHAIbHAs),
MOHTOJIOUJHAsA (a3UaTCKO-aMepuKaHCcKas). Bpemss u myTu pacceiieHus
yenoBeKka 1o IuiaHere. EQMHCTBO yenmoBeueckux pac. Hayunas
HECOCTOSITEILHOCTh pacu3ma. [IprucnocoONeHHOCTh YeloBeKa K Pa3HbIM
YCJIOBUSIM OKpyXarolie cpenpl. BnusHue reorpaduueckoil cpeabl U
npeiida reHoB Ha MOp(DOOTHIO U (PU3HUOTIOTUIO YEJIOBEKA.

MexaucuuiinHapHble MeTo/Ibl B (U3UYecKor (OMOIOTHYECKOM)
AHTPOIIOJOTUHU. DBOJIOLMOHHAST AHTPOIOJOTHS W MAJICOAHTPONOJIOTHS
YEJIOBEUYECKUX MMOMyJSINUMiA. bHoconMalibHbIE HCCIEIOBAHUS TPUPOJIBI
yenoBeka. MccnenoBanue KOABOMIOIUU OMOJIOTUYECKOTO U COIMAIBHOTO
B YEJIOBEKE.

JdemoHcTpanuu

[Moptpersr: Y. [Hdapsun, JI. Jluxku, 4. 4. Porunckumii, M. M.
I'epacumos.



Tabmuiel 1 cxeMbl: «MeToasl aHTPONOJIOTUN», «['0JIOBHOM MO3T
yenoBekay, «YenoBekooOpasHbie 00e3bsiHbDY, «CKeleT YenoBeKa W
CKEJIET IIMMIIaH3e», «PyIuMEHTBI M aTaBU3MBD), «JBHKYIIHE CHIIbI
AHTPOMIOTE€HE3a», «IBOJIIOIMOHHOE JPEBO YEIOBEKA», «ABCTPATIOMUTEK,
«YenoBexk yMmenbld», «YemoBek NpAMOXOIAIINN», «/leHHuCOBCKuii
yenosexk» «Heannmeprampus», «KpomanboHubD», «lIpenkm yenosekay,
«JTansbl 3BOIOLMHN YETOBEKa», «Pachl 4ETTOBEKa.

O06opynoBaHue: MYJISKH OKAMEHEIIOCTEM, MPEJIMETOB
MaTepualbHOW  KyJIbTYpbl  TNPEIKOB  YEIOBEKAa,  PENPOAYKLIUH
(¢poTorpadun) kapTuH ¢ MUPOIOTMIECKUMHU U OUOJICHCKUMU CIOKETaMHU
MIPOUCXOXK/IEHUS YesIoBeKa, poTorpadun HaX0I0K UCKOMAEMbIX OCTaTKOB
YeJIOBEKa, CKEJET 4YeJOBEKa, MOJENb 4Yepena ueloBeKa M uepena
HIMMIIaH3€, MOJEIb KUCTU YEJIOBEKA M KUCTH LIMMIIaH3€, MOJEIU Topca
IIPEJIKOB YEJIOBEKA.

JladbopaTopHasi pabora «l3ydueHue 0COOCHHOCTEH CTpOCHHS
CKEJIETA YEJIOBEKA, CBSA3AHHBIX C MPAMOXOKICHUEM.

IIpakTuueckas padora «l3ydeHue SKOJIOTMYECKHX aJanTaluii
YEJIOBEKAY.

Tema 6. Jkoj10rMsi — HAyKa 0 B3AaUMOOTHOILIEHUAX OPraHU3MOB
U HAJI0PraHU3MEHHbIX CUCTEM C OKPYKAKOLIEH CpeaoH

3apoxeHne U pa3BUTHE 3KoJIoTHH B Tpynax A. 'ymbonsara, K. .
Pynse, H. A. CeBepuoBa, J. I'ekkens, A. Tencimu, B. H. Cykauépa.
Pazniensl 1 3anaun skosiorun. CBsi3b SKOJIOTUU C IPYTUMU HAyKaMHU.

Meroabl skonoruu. IloneBbie HaOMIOIEHUSA. DKCHEPUMEHTHI B
HKOJIOTHH: TPUPOAHBIE U J1abopaTtopHbie. MoaenupoBaHUE B IKOJIOTHH.
MOHUTOPUHT OKPYXarLIEW Cpeabl: JIOKAJbHbIM, PETUOHAIBHBIA W
rI00aIbHBIN.

3HaYeHUE SKOJIOTMYECKUX 3HAHUW IS 4YelIOBEKa. DKOJIOTUYECKOE
MHPOBO33PEHME KAaK OCHOBA CBSA3CH YEJIOBEYECTBA C MIPUPOAOM.
@OopMHUpPOBAHUE  DKOJIOTMYECKOW  KYJBTYPhl MU DKOJOTHYECKOMN
TPaMOTHOCTH HACEJICHUSI.

JdemoHcTpanumn

[Toptpetsi: A. I'ymbonbar, K. @. Pynase, H. A. Cesepuos, O.
['exkenp, A. Tencnu, B. H. Cykaués.

Tabmumel 1 cxembl: «Paznensl skosorun», «MeToabl SKOJOTHI,
«CxeMa MOHUTOPUHTA OKPYKAIOIIEH CPEelIbD».

JlabopaTtopnass padora «M3ydyeHHMEe METOIOB HKOJIOTHUUYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

Okonoruyeckre (akToppl W 3aKOHOMEPHOCTH UX JIEHCTBHS.
Knaccuduxarus AKOJIOTUYECKUX ¢dakTOpoB: abmoTuyecKue,



ouotuyeckue, aHrpornoreHHsie. OOIUE 3aKOHOMEPHOCTH JEHCTBUSA
skonornueckux (axtopoB. [IpaBuno munumyma (K. Illnpenrens, HO.
JIn6ux). TonepaHTHOCTh. DBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue (¢aktopel. CBeT Kak SKOJOTUYECKHA (PaKTop.
JleficTBe pa3HBIX YYacCTKOB COJIHEUHOIO CIIEKTpa Ha OPraHU3MBbl.
DKOJIOTUYECKUE TPYIIIbl PACTEHUI U )KUBOTHBIX MO OTHOIIEHUIO K CBETY.
CurnanbHas poib cBeta. POoTONEPUOIU3M.

Temneparypa kak 3kosiornueckuii paxrtop. [efictBue Temneparypsl
Ha oOpraHu3Mbl. IIOHMKUIOTEpPMHBIE U TOMOWOTEPMHBIE OPIraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHbBIE OPTraHU3MBI.

Bnaxnocts kak skojorumyeckuil  ¢akrop. Ilpucnocobnenus
pacTeHul K nojajaepxkaHuio BoaHoro 6ananca. Knmaccudukanus pactenuit
0 OTHOILIEHHIO K Boje. [IpucmocoOsieHHsi >KUBOTHBIX K H3MEHEHUIO
BOJHOTO PEXUMA.

Cpenpl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/yIIIHAS,
MOYBEHHAs, TIyOMHHAS MTOAMOYBEHHAs, BHYTpUOpTraHU3MeHHas. OU3HNKO-
XUMUYECKHUE O0COOEHHOCTH cpen oOuTaHus OpraHU3MOB.
[IpucnocoOaeHust OpraHu3MOB K KU3HU B Pa3HBIX CpEAax.

buonoruueckue putmbl. BHemHue W BHYTPEHHHE  PUTMBI.
CyTouHble W TOJIWYHBIE PUTMBI. IIpUCIIOCOOIIEHHOCTh OPraHu3MoOB K
CE30HHBIM U3MEHEHHUSIM YCIIOBUH KU3HU.

Kuznennsie popmbl opranu3mMoB. lloHsTue o *u3HeHHOU (opme.
Kuznennole GOpMBI pacTEHU: JEPEBbs, KYCTapPHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJIETHHE TpaBbl. JKu3HEHHbIE (HOPMBI
KUBOTHBIX: THIPOOUOHTHI, TE€OOMOHTHI, a’3pOOMOHTHI. (OCOOEHHOCTH
CTpoeHHus U 00pasa KU3HH.

buotnyeckue daktopel. Buasl OMOTHMYECKUX B3aUMOJCHCTBUIN:
KOHKYPEHITUS, XUITHUYECTBO, CUMOMO3 ® ero ¢dopmbel. [lapasutusm,
KOooIepanus, MYyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxjeOHnuectBo). Herpoduueckue B3aumMonmencTBUs (TOMHYECKHE,
dbopuueckue, pabpuueckue). 3HaueHUE OMOTHYECKUX B3aUMOJICHCTBUI
JUIsl CYLIECTBOBAaHMS OpPraHU3MOB B cpene ooOutanus. [lpuHumn
KOHKYPEHTHOTO HUCKIIOYEHHUSI.

JdemMoHcTpanuu

Tabmuiel u  cxembl: «OKojoruueckue (akTopbl», «CBETOBOM
CHEKTP», «IKOJIOTHYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY,
«TemnokpoBHbIE  KUBOTHBIE»,  «XOJOJAHOKPOBHBIE  >KHUBOTHBIEY,
«Duznonornyeckue  anantauud  KUBOTHBIX», «Cpeapl oOuTaHus
opranusmoB», «buonormdyeckue putmb, <«OKuszHeHHble  (HOPMBI
pactenui», «KuzHeHHbie  (DOpPMBI  KUBOTHBIX»,  «IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «IJKocUCTeMa XBOWHOro Jeca», «llenu



nuTaHus»,  «XumHudectBoy»,  «llapasutusm»,  «KoHKypeHIUA»,
«Cumbuozy», «kKommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHuit u YKUBOTHBIX,
IPUCIIOCOOJIEHHBIX K BIUSHUIO PA3JIMYHBIX 3KOJOTHYECKUX (DaKTOPOB,
repOapun CBETOMIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHMIA,
CBETONIOOMBBIC, TEHETIOOMBBIE M  TEHEBBIHOCIWBHIE  KOMHATHBIC
pacteHusi, repOapuM W KOJUIEKIIMU TEIUJIONIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YyCTOMYMBBIX PACTEHHI, 4Yyyena NTUL M 3Bepel, repodapuu
pacTeHul, OTHOCAUMXCS K TUrpoguram, kcepoduram, me3zopuTam,
KOMHATHBIE  pAacT€HUs JAHHBIX TPy, KOJJIEKIMU >KUBOTHBIX,
oOUTalOIMUX B Ppa3HbIX cpelax, repOapuu M KOJUIEKUMU DPACTEHHH HU
KUBOTHBIX, OOJANAIOLMX YepTaMU MPUCHOCOOJEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBUM JKM3HHM, TepOapuu M KOJUJIEKUMU PpacTeHUH u
KUBOTHBIX Pa3JIMYHBIX JKU3HEHHBIX (OPM, KOJJIEKIUU IKUBOTHBIX,
YUYaCTBYIOIIMX B Pa3JINYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHas pabora «BbIsiBIEHKE MPUCTIOCOOICHHIA
OpPraHU3MOB K BIIMSIHUIO CBETAY.
JlabopaTopHas padora «BpIsBIICHHE IPUCTIOCOOJICHHI

OPTraHU3MOB K BIIUSIHUIO TEMIIEPATYPhD».

JlabopaTopHasi pa6oTta «AHATOMUYECKHE OCOOCHHOCTH PAaCTCHUI
U3 pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUIA0B M NMOIYJIA UM

DKOJOTUYECKUE XApaKTepUCTUKU mnonyisuuu. [lomynsiusa kak
Ouosoruyeckas cucrteMa. Pojib HEOIHOPOJHOCTH Cpeibl, (PU3MUECKHX
OapbepoB M OCOOCHHOCTEH OWOJIOTMM BUIOB B (HOPMUPOBAHHH
IPOCTPAHCTBEHHOW CTPYKTYphl mnomysiuuii. OCHOBHBIE TIOKa3aTelu
MOMYJISIIIUU: YUCIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U MOJIOBas CTPYKTYpa,
POXKIAEMOCTD, IPUPOCT, TEMI POCTA, CMEPTHOCTDH, MUTPALIUSL.

Dkosioruyeckass CTpykTypa mnomyisiuud. OIleHKa YHUCIEHHOCTH
nonyysnuu. JluHamuka nomyisnMu M €€ peryisiuusa. buotmyeckuin
MOTEHIMA TOoNmyiasiuud. MOoAeaIupoBaHUE JUHAMUKU  IOIYJISLIHH.
KpuBble pocta uMciaeHHOCTHM mnomyJsaiuu. KpuBble BBDKHWBaHUS.
Perynsiiust 4MCIEHHOCTH MOMYJISAIUNA: poJib (PaKTOPOB, 3aBUCSIIUX U HE
3aBUCSIIMX OT IJIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BujoB (r- u K-
CTpaTeruu).

[lonsitue 00 »HKonormyeckoil Hume Bujpa. MecTtoobuTaHue.
Muoromepnass Mogmenb 3kosnorndeckod Humu Jx.M. XarumHcoHna.
Pazmepnr skonorndeckor Humu. [loTeHunanbHas W peann3OBaHHAS
HULIN.

Bun kak cucrema mnomynsumil. Apeanbl BHAOB. Buabl M uX
YKU3HEHHBIE CTPATEruu. JKOJIOTMUECKUE SKBUBATICHTHI.



BaKOHOMepHOCTI/I ITOBCICHUA 151 MI/II‘paHI/Iﬁ KNBOTHBIX.
buonoruueckue nHBa3zumn JYyKCPOAHBIX BUIOB.

JdemoHcTpanuu

[Toptper: k. 1. XarunHCOH.

Tabnuiel U CXeMbl:  «OJKOJIOTMYECKHE  XapaKTePHUCTUKU
MOMYJISIITUN, «IIpocTtpancTBeHHas CTPYKTypa OMYJISIITUN,
«Bo3pactHple  mupamMuasl  monyisiiuu»,  «CKOpOCTb  3acelieHHs
MOBEPXHOCTH  3eMJIM  pPa3Iu4yHBIMU  OopraHuzMamu»,  «Mojenb

skosiorndeckor Humu JIx. M. XatanHconay.

O6GopynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JladbopaTopHasi padora «IlpucrnocoOneHuss cemssH pacTEeHUU K
pacCceeHuIO».

Tema 9. DK0JI0THA COOOIECTB. JKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. Caszu
MEXIy OpraHu3MamMu B OMOIIEHO3E.

Oxocuctema Kak oOTkpbiTas cucrema (A. [x. Tencnm).
OyHKITMOHAIbHBIE OJIOKM OPTaHW3MOB B 3KOCHCTEME: MPOMYIICHTHI,
KOHCYMEHTBI, peayneHTol. Tpodudeckue ypoBau. Tpodudeckue nenu u
cetu. Abuotudeckue 010ku 3KocucTeM. [I0YBBI M WUIIBI B KOCUCTEMAX.
KpyroBopoTt BeliecTB U MOTOK SHEPTUHU B SKOCUCTEME.

OcHOBHBIE TOKa3aTelId SKOCHUCTEMBbI. buoMacca u MPOAYKIIHUS.
DKOJIOTHYECKUE TUPaAMU/IbI YUCEN, OMOMACChl U SHEPTHH.

Junamuxka  sxocucmem.  Kamacmpoguueckue  nepecmpoiuiku.
@nykmyayuu. HampapieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIECTB —
cykueccuu. IlepBuuHble W BTOPUYHBIE CYKLUECCHUM W HX TPUYHHBIL.
AHTpONOTeHHbIE BO3/ICUCTBUS Ha cykileccun. KiimMakcHoe cooOIecTBo.
buopa3znooOpazue W TOJHOTAa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIIECTB.

[IpupoanHbie 3KOCUCTEMBL. JKOCUCHEMbL 03D U peK. DKoCUcmembl
Mopeti u 0Keanos. IKocucmemsbl myHOp, 1eco8, cmenetl, nyCMmbultb.

AHTPONOTEHHBIE  3KOCHUCTEMBI.  ATPO3KOCHCTEMA. ATPOLEHO3.
Paznuuust Mex1y aHTPONOTEHHBIMU U PUPOJHBIMU SKOCUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE  KOMIIOHEHTHI  ypOO3KOCHCTEM.
['oponckas ¢aopa u ¢dayna. CuHaHTponuzauus TOPOJACKOM (ayHBI.
buonornueckoe W X035 WCTBEHHOE 3HAYEHUE AarpoOdKOCHUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX  B3aUMOJIEHCTBUMN
OpraHu3MOB B JKOcHUCTeMaX. Poib Kackaonozo sghgexkma u 6u00s-
90Upukamopos (Knouesvix 6u008) 6 QYHKYUOHUPOBAHUU IKOCUCHEM.
IlepeHoc »HepruM © BEMIECTB MEXKIY CMEXKHBIMU 3KOCHCTEMaMHU.



YCcTOMYMBOCTh OpPraHW3MOB, MOMYJSLUUA W DKOCHUCTEM B YCIOBHSIX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HEeHUll  PA3HLIX  MUNO8 Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM
VPOBHSAX, OCHO8bl IKOJIO2UHECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
gozoeticmeusi. ~ MeTofonorus  MOHMTOPHUHIA  €CTECTBEHHBIX  H
AHTPOIIOT€HHBIX 3KOCHCTEM.

JdemoHcTpanumn

[Toptper: A. JIxk. Tencnn.

Tabmuier u  cxembl: «CTpykTrypa OHOLIEHO3a», «IKOocUCTEMa
HIMPOKOJIUCTBEHHOTO  Jiecay,  «JDKOCHCTeMa  XBOMHOIO  Jiecay,
«DyHKIMOHANIBHBIE TPYIIBl OPraHU3MOB B 3KocucTteMe», «Kpyrosopor
BEIIECTB B dKocucrteMey», «llenu muranus (macTOWINHAS, AETPUTHAS)Y,
«JKOJIOTMYECKasi MHUpaMuia YHCEI», «IJKOJIOTMYECKass Nupamuia
onoMaccel», «JKoJorHueckass mupamuga 3Heprum», «OOpazoBaHue
6onora», «llepBuunas cykmeccusi», «BoccTaHoBieHue Jeca TOCIe
noxkapa», « JKocucteMa o3epay, « ArporeHo3», «KpyroBopor BeiiectB u
IOTOK 3HEPI'HH B arporeHose», «lIpumepsl ypbo3kocucTem».

OOGopynoBanue: repOoapuul pacTEHUM, KOJUIEKIMH HACEKOMBIX,
yydesia MNTHUI] M 3Bepeil, repOapuu KyJbTYPHBIX M JUKOPACTYIIHUX
pacTeHul, akBapuyM Kak MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas pabora «3yuenue u OIMCaHue
ypOO3KOCUCTEMBIY.

Jlabopatopnas paGora «U3yuenue paszHooOpaszusi MEJKHUX
MOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

JKekypeusi «IDKCKypCUsi B TUIIUYHBIA OuoreoreHo3 (B ayOpaBy,
Oepe3HsK, eNbHUK, Ha CYXOJOJbHBIM WJIM TMOWMEHHBIH JIyT, 03€po,
00710TO)».

IKeKypeusi «DKCKypcHsi B arposkocucremy (Ha IMoje Wid B
TETUIMYHOE XO3SMCTBO)».

Tema 10. buocdepa — riiodanbHass IKOCHCTEMA

buocdepa — oOmennanerapuas 00os04ka 3emMiiH, TA€ CYIIECTBYET
WM CYIIEeCTBOBaja KU3Hb. Pa3BuTHe mpejcTaBieHuil o Ouocdepe B
Tpynax 3. 3iocca. Yuenue B. WM. Bepnaackoro o ouochepe. O6mactu
ouocdeps! u e€ coctan. XKupoe BemiecTBO Ouochepsl 1 ero PyHKIUU.

3aKOHOMEpPHOCTH  cyllecTBoBaHusl  Ouocdepsl. OcobeHHOCTH
ouocdepsl kak riao0agbHON SKOCHUCTEMBI. JIlMHAMUYecKoe paBHOBECHE B
onochepe. KpyroBoporbl BemectB M OHOTCOXMMHUYECKHE  ITHKJIBI
(yrnepona, azora). PutmMmudHOCTS siBiieHM B Ouocdepe.

3oHanbHOCTE Omocdepsl. Ilonsarne o Omome. OCHOBHBIE OHMOMBI
CyIIM: TYHJIpa, XBOMHBIE Jieca, CMEUIAHHbIE U IIMPOKOJIIMCTBEHHBIE JIECa,



CTEIH, CaBaHHbI, IyCTBIHU, TPONUYECKHUE JIECA, BBICOKOrOphs. Kinmmar,
PACTUTENBHBINA U KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa ¥ (YHKIHS >XKUBBIX CHUCTEM, OIEHKa HX PECYpPCHOTO
NOTEHIHaNIa U OMocepHBIX PYHKITUH.

JdemoHcTpanuu

[Toprpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuier u cxemsl: «l'eochepst 3emnn», «KpyroBopor azora B
npupoae», «Kpyrosopor yriepoma B mpupone», «Kpyrosopor
KHCIIOpOAa B mpupoae», «KpyroBopor Boabsl B npuponae», «OCHOBHBIE
ouombl cymmy, «KnuMmarudeckue mosica 3emumny, «TyHuapa», «Taiiray,
«Cmemannelil aecy, «lInpokonucTBeHHsbIN jec», «Crenby, «CaBaHHay,
«IlycTteia», « Tponuueckuut gecy.

O6opynoBanue: repOapuul pacTeHUl pa3HbIX OMOMOB, KOJUIEKIIUU
KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OMIAs cpeaa

OKOJIOTHYECKHE KPU3HUCHI M WX NPHUYMHBI. BoznelicTBHe 4denoBeka
Ha Owocdepy. 3arps3HeHue BO3MyIIHOW cpeasl. OxpaHa BO3IyXa.
3arpsiz3HeHHe BOJHOM cpenpl. OXpaHa BOJIHBIX pecypcoB. PazpyuieHue
nouBbl. OXpaHa MOYBEHHBIX PECYPCOB. M3MeHeHne KiMmara.

AHTPOIIOTEHHOE BO3JECHCTBUE HA PACTUTEIBHBIN U )KUBOTHBIM MUD.
OxpaHa pacTUTENBHOIO M KUBOTHOTO Mupa. OCHOBHBIE NPHHIIMIIBI
oxpanbl mpupoasl. Kpacueie kuuru. Oco0o oxpaHsiemble HTPUPOIHBIC
teppuropun (OOIIT). botannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIE TPUHUMUIIBI YCTOMYMBOTIO pAa3BUTHS YEJIOBEYECTBA H
npuponbl. PalnmoHanbHOE  MPUPOAOINOIB30BAHUE U COXPAHEHUE
Oounosjorudyeckoro pasHooOpazusi 3emun. OOmuMe 3aKOHOMEPHOCTU
IJI00aJbHBIX JKOJOTMYECKHX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOIO
KpHU3HCA U €r0 BEPOSATHBIE MOCIEACTBUS.

Pa3BuTe METOAOB MOHUTOPHUHIA PAa3BUTHS OMACHBIX TEXHOT'C€HHBIX
MPOIIECCOB. Cucmemnule UCCe008aHUs. nepexooa K
pecypcocbepezarouyeti u KOHKYDEHMOCHOCOOHOU SHep2emuxKe.
buonocuueckoe  pasmoobpazue u  buopecypcvl.  Hayuonanvnwvie
uHopmayuounvie cucmemvl, obecneuusarowjue 00OCmMyn K ungopmayuu
nO  COCMOSIHUI0O ~ OMOenbHbIX  6udo8 U  okocucmem.  OcCHOBbI

aKopeadburumayuu aKocucmem u cnoco6os OopbOLI c
buonogpedcoeHuamu. Pekoncmpykyus MOpCKUX u Ha3eMHbIX IKOCUCTEM.
JdeMoHcTpanuu

Tabmuubl U cxembl: «3arpsi3HeHHE aTMoc(epb», «3arpsi3HEHHE
ruapochepb», «3arpasHenue nouBb», «IlapHukoBeril 3¢ dext», «Ocobo
OXpaHsieMbIe IPUPOIHBIE TEPPUTOPUIY, «MOJENH YIPaBIIEMOTO MUPAY.



Ob6opynoBanue: ¢dotorpaduu OXpaHSIEMbIX PACTEHUNM U >KUBOTHBIX
Kpacuou kuuru Poccuiickon ®enepanun, KpacHol KHUTHY perroHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
ITO BUOJIOT'MN HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
oOyyaromuMucs  OporpaMMm  cpeAaHero  oOmero  0Opa3oBaHMS:
JUYHOCTHBIE, METAIPEAMETHBIE U IPEAMETHBIE.

B CcTpyKType JTWYHOCTHBIX pE3yJIbTATOB OCBOEHUS MPOrPAMMBI 110
OMOJIOTMM  BBIJCJNIEHbl  CJIEAYIOIIME  COCTaBISIOIIME:  OCO3HAHUE
00yYaIOIMMUCS POCCUMCKON IpakAaHCKOW UACHTUYHOCTH — FTOTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTA M CaMOOIPEAEIICHUI0, HaAIuuue
Momusayuu K OOyUEHUIO OHWOJIOTHH, YeleHanpasieHHoe pas3eumue
BHYTPEHHUX YOE€X/IEHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX  TPagulMii  pa3BUTUA  OMOJOTMYECKOTO  3HAHMS,
20MOBHOCMb U CNOCOOHOCMb 00YUAIOIUXCS PyKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, IPUCYLIMMH
cucteMe OHOJIOTMYECKOro O00pa3oBaHMs, Haiuuue MNpagocoO3HAHUS
AKOJIOTUYECKON KYJIBTYpbI, CHOCOOHOCMU Cmasums UEIU U CTPOUTh
YKU3HEHHBIE TUUIaHBI.

JIM4HOCTHBIE PE3yNbTAThl OCBOEHHUS MPOTPAaMMbl IO OHOJIOTHH
JOCTUTAIOTCSl B €IMHCTBE YYEOHOW M BOCHUTATEIBHOM NEATEIbHOCTH B
COOTBETCTBUM C TPAJWLHOHHBIMH POCCUHCKMMHU COLHUOKYJIbTYPHBIMU,
MCTOPUYECKUMH U TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B
oOlecTBe TMpaBWjaMd W HOPMaMu TMOBEJEHUS U CIHOCOOCTBYIOT
nporeccaM CaMOITO3HAaHMs, CAMOBOCIIMTAHUS U CAMOPA3BUTHUS, PA3BUTHSI
BHYTPEHHEW NO3ULMM JUYHOCTH, ITATPUOTU3MA U YBAXKEHHUS K 3aKOHY U
IIPaBOIIOPSAKY, YEJIOBEKY TpyJa M CTapUIEMy IOKOJIEHUIO, B3aMMHOIO
YBaXEHUS, OEPEKHOIO OTHOLIEHUS K KyJIbTYPHOMY HACIECIUIO H
TpaguLMsAM MHOTIOHAIIMOHANBHOTO Hapoaa Poccuiickon ®Penepannu,
MPUPOJE U OKPYIKAIOLIEH Cpeae.

JIM4HOCTHBIE  pe3yJIbTaTbl  OCBOECHMS  y4yeOHOro  IpeaMeTa
«buosorusi»  NOMKHBI ~ OTpakaTb  TOTOBHOCTb W CIIOCOOHOCTH
oOyyJaronmxcsi pyKOBOJCTBOBAaTbCA CHOPMHUPOBAHHON  BHYTpEHHEM
MO3ULIMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALINM, MO3UTUBHBIX
BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSAM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
NEATEIIBHOCTH B IPOLIECCE pealu3aldyd OCHOBHBIX  HAIPAaBJICHUU
BOCIIUTATEJILHOW EATEIIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMSI:



c(hOpPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3ZUIIMK OO0YyYaloIIerocs: Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH,
YBaKECHHE 3aKOHA U IIPABOMOPSIIKA;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JAECATEIIBHOCTH NPHU
CO3/TaHUM YUYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEIbHBIX
3aJ/1a4, BBITIOJTHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENIENATh COOCTBEHHYIO MO3UIMIO IO OTHOUIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YUWUTHIBATh B CBOUX JEHUCTBUSIX  HEOOXOJIUMOCTH
KOHCTPYKTHBHOT'O B3aMMOJICCTBUS JIIOJCH C pa3HBIMH YOEKIECHUSIMHU,
KYJbTYPHBIMHU LEHHOCTSMH U COLIMATIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOILIECCE COBMECTHOIO
BBITIOJIHEHUS y4€OHBIX, MO3HABATENbHBIX W HMCCIIENIOBATEIhCKUX 3aJ1ad,
YBXUTEJIHHOTO OTHOIIEHUS K MHEHHUIO ONIOHEHTOB IPHU OOCYXKICHHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM JIESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKJaHCKOW HIACHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH
nepex PoauHoy, ropaoctu 3a ¢BOM Kpaul, cBor Poauny, CBOW A3BIK U
KYJIBTYPY, IPOIUIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEANI0 U MaMSITHUKAM
NpUpOIbl, JAOCTHWXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTHE OHMOJIOTHH, TOHUMAaHUS 3HAYCHUS OWOJIOTMM B TO3HAHUU
3aKOHOB MPUPOJIbI, B )KMU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

ujeiiHas yOexXAEHHOCTh, TOTOBHOCTh K CIIY)KEHUIO U 3aIlUTe
OtevecTBa, OTBETCTBEHHOCTH 3a €r0 CYb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  ATUYECKOIO
MOBE/ICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC
pElIEHUs, OPUEHTHUPYSCh HAa MOpPAJbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOECHUE YCTONYMBOTO Oy IyIIIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEISAM, CO3JAHUIO CEMbU
Ha OCHOBE OCO3HAHHOIO MPHUHATHUA IEHHOCTEHM CEMEWMHOW >XWU3HHU B
COOTBETCTBHHM C TpaauUMsIMU HaApo10B Poccuu;



4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOUIEHHE K MHpPY, BKIIOYAs OSCTETUKY ObITa,
HAYyYHOTO U TEXHUYECKOTO0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIICHUH;

NOHUMAaHUE AMOILMOHAIBHOTO BO3JIECUCTBUS KUBOM NPHUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHUIO B pa3HbIX BHUAAX HCKYCCTBa,
CTPEMJICHHE MPOSIBIATh KaYE€CTBAa TBOPUECKOU JTMYHOCTH;

5) ¢usudyeckoro BocnuTaHHUs, (GOPMUPOBAHUA KYJIBTYPbI
310POBbS M IMOLMOHAJIBHOI0 0J1arONOJyYHUs:

NOHUMAaHUE U peanu3alus 3J0pOBOro U 0€30MacHOro 0opasa KU3HU
(31opoBoe TMTaHUE, COOIOJIEHWE TUTHEHUYECKUX TPABWI M HOPM,
cOaJIaHCUPOBAHHBIN PEXKUM 3aHATUN U OTJbIXA, pETyJisipHas pusndeckas
aKTUBHOCTb), OEPEAKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIIECHUS
K COOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

NOHMMaHHUE LIEHHOCTU MPaBWI UHAUBUIYAJIBHOIO U KOJUIEKTUBHOIO
0€301acHOr0 TIOBEJICHUS B CUTYAIUIX, YTPOKAIOLIUX 30POBbIO U KU3HU
JIIOJICH;

OCO3HaHWE IMOCJIEACTBUM W HENpUATHS BpPEOHBIX MPUBBIYEK
(ynoTtpeOieHus alKoroisi, HAPKOTUKOB, KypEeHUs);

6) TPy10BOT0 BOCIIMTAHMS:

FOTOBHOCTh K Tpydy, OCO3HAaHME IIEHHOCTU MAacTEepCTBa,

Tpyaoao0ue;
TOTOBHOCTh K AaKTUBHON JEATEIHHOCTH TEXHOJIOTUYECKOW U
COILMATTLHOM HaTpaBJIEHHOCTH, CIIOCOOHOCTH MHUIMHPOBATH,

IUTAHUPOBATH U CAMOCTOSITENIBHO BBITIONHATH TAKYIO JI€ATEIbHOCTD;

UHTEPEC K pa3iuyHbIM cdepam MpodecCHOHATLHON JesTEIbHOCTH,
yMEHUE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymeld mnpodeccun wu
peanu30BbIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA
MPOTSKEHUU BCEU KU3HU,

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS

AKOJIOTMYECKU IIeJIeCOO0pa3HOe€ OTHOIICHHE K TIPUPOJE Kak
HMCTOYHHKY KW3HU HAa 3€MJIE, OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS OKOJOTHMYECKON KYJIbTYphl: MNPHOOpPETEHUE
OMbITa TJIAHUPOBAHUSI TIOCTYIIKOB U OIIEHKU WX BO3MOKHBIX TTOCIIEICTBUN
JUTSL OKpY>KaroIleil cpeibl;

OCO3HaHHWE TIJIO0ATBHOTO XapaKTepa 3KOJIOTMYECKUX MpodieM u
IyTE€U UX pELICHUS,

CIIOCOOHOCTh ~ MCHOJIb30BaTh IPUOOpPETaeMble TMPU U3YUYECHUH
OMOJIOTUY 3HAHWS W YMEHHUS TpPH PEIIEHUU MpoOJeM, CBS3aHHBIX C



palMOHAIBHBIM  MPUPOJIONIOIE30BAaHUEM (cobmrogenne  mpaBuUII
MOBEJICHNUSI B TMPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUWE PaBHOBECUS B
IKOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, OMOChEpHI);

AKTUBHOE HENPUATHE ACHUCTBUN, MPUHOCAIINX BPEI OKPYKAOLIEH
OPUPOAHONW  Cpene, YMEHHE [MPOTHO3UPOBATh  HEOIArONMPUSTHBIC
HKOJIOTUYECKUE  TIOCIENCTBUS  NPEANPUHUMAEMBIX  JICUCTBUUA U
npeAoTBpAIIATh UX;

HaJIM4YKE Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUICHHS, 3KOJOTHMYECKOU
KYJbTYpBl, OMBITA JEATEIBHOCTH JKOJOTHMYECKONW HampaBJIE€HHOCTH,
YMEHHUSI pyKOBOJICTBOBAaThCS UMM B MO3HABATEIHHON, KOMMYHUKATUBHON
U COIMAJIbHON TPAKTHKE, TOTOBHOCTH K Y4YacTHIO B TMPAKTUYECKOM
NEeSITeTLHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKU W OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JHUAlOre KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTA B MOJUKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATENbCKOW KYJIbTYphl Kak
CpeACTBa B3aUMOJICUCTBUS MEXKTY JIFOJIbMU U TTO3HAHUSI MUDA;

MOHUMAaHHE CIIEHU(PUKN OMOJIOTUU KaK HAYKH, OCO3HAHUS €€ PO B
GbopMUPOBAaHUU  PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU
LEJIOCTHOTO MPEJCTaBICHUsI 00 OKpYy)KalolleM MHpE KaK O €IUHCTBE
NpUPOJIbI, YelioBeKa W  oOIiecTBa, B  TO3HAHUU  IPUPOJHBIX
3aKOHOMEPHOCTEH U pEIIeHUH NpoOJIeM COXpaHEHUs MPUPOIHOTO
paBHOBeCHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JUIsl COBPEMEHHOM
[UBUJIIU3AIMK: OOECTICUeHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI,
CO37laHUE TIEPCTIICKTUBHBIX  OWOTEXHOJOTHUH, CIOCOOHBIX pENIaTh
pecCypCcHbIE IPOOIEMBI Pa3BUTHSI YETIOBEYECTBA, TIOUCKA MyTEeH BHIXO/1A U3
IJIOOAIBHBIX 3KOJOTMYECKUX MpoOJeM M obOecrnedeHusl nepexona K
YCTOMYMBOMY Pa3BUTHUIO, PAIMOHAIIBHOMY HMCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB u GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTHYECKUX 3HAHUM B IEJISIX
MOBBIIIEHUS O0IIEeN KYJIbTYphI, €CTECTBEHHO-HayYHON I'PaMOTHOCTH, KaK
COCTaBHOM 4YacTu (PYyHKIMOHAIBHOM TPAMOTHOCTH OOYyYarolIuxcs,
dbopmMupyemMoii pu n3y4eHu OUOIOTUY;

MOHUMAaHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh MOJydYaeMble 3HAHUS
JUIST  aHalmu3a U OOBSICHEHHS SBJICHUN OKpYXalolero Mupa W
MPOUCXONAIIMX B HEM H3MEHEHUW, YMEHHE JelaTb OOOCHOBAaHHBIC



3aKJIFOUYEHUS Ha OCHOBE HAy4yHBIX (PAKTOB M HMEIOUIMXCA JAHHBIX C
LEJIBI0 NIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh ~ CAMOCTOSITETIbHO — HCIOJIb30BaTh  OMOJIOTHYECKHE
3HaHUSA I pellieHus IpoOsieM B peabHbIX JKU3HEHHbBIX CUTYaIIUAX;

OCO3HAaHME LEHHOCTHM HAyYHOH JEATENbHOCTH, TOTOBHOCTH
OCYLIECTBJISATh MPOEKTHYID U  HCCIENOBATEIbCKYI)  JEATEIbHOCTb
VUHAUBUIYAJBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO H
caM0o00Opa30BaHHI0, K AaKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUU IO
OMOJIOTUU B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUS Y4Y€OHOrO MpeaMeTa
«buonorusy BKIIOYAIOT: 3HAUUMBbIE JUIsI (POPMUPOBAHUS MUPOBO33PEHUS
00y4Jaronmxcsi MEXIMCIUIITHHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIC
MOHATHUS, OTPAXAIOIIME IETOCTHOCTh HAYYHOM KapTUHBI MHpa H
crenu(puKy METOI0B MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax
(BemiecTBO, JHEprusi, SBICHHE, MPOIECC, CUCTeMa, HAy4YHBIA (QaxT,
NPUHLKI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIEIOBAaHMUE,
HaOMIO/ICHNE, W3MEpPEHUE, SKCIEPUMEHT M JIpyTHe); YHUBEPCaIbHBIC
yueOHbIe JeHCTBHS (mo3HaBaTesbHbIE, KOMMYHHUKATHBHBIE,
peryJisTuBHbBIE), obecneunBaiome (OpMUPOBaHUE (DPYHKIIMOHATBLHON
I'PAaMOTHOCTH U COLIMAJIbHOW KOMIETCHIIMA 00yYalomnuXCsl; CIIOCOOHOCTh
oOydJaromuxcst ~ MCHOJb30BaTh  OCBOCHHBIE  MEXAUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHNE 3HAHUS U YHHUBEpCAIbHbIE Y4eOHbIE ICHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTUKE.

B pesynpraTe m3ydeHus: OMOJIOTMM Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus y obyuaromerocs OyayT copMUpOBaHBI MO3HABATEIHHBIC
yHHUBEpCalbHbIC YUeOHbIE IEHCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIBHBIC
yueOHbIe NEHCTBUS, PETYISTUBHBIE YHUBEpCAIbHbIC YUCOHbIE ACHCTBUS,
COBMECTHAsS JESATEIbHOCTD.

MertanpeameTHble pe3yJabTaThl OCBOEHHUS MPOTPaMMBI CPEIHETO
oO1ero 00pa3oBaHMsl TOJKHBI OTPAXKaTh:

OgilajleHHe YHHMBEPCAJBHBIMH Y4YeOHBIMH MO3HABATEIbHBIMU
AeHCTBUSMM:

1) 0a30Bble JJOrNYecKHe TeHCTBHS:

CaMOCTOATENbHO (OPMYJIUPOBATh U AKTyaJIU3UPOBaATh MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh MPU OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOTO
MBIIIJIEHUsT  (aHanM3a,  CHHTE3a, CpaBHEHUWS,  KjacCU(UKAIIUH,



0000111eHHsT ), pACKPBIBATh CMBICI OMOJIOTUYECKUX MTOHATUH (BBIIEISATH UX
XapaKTepHbIE TPU3HAKH, YCTAHABIUBATD CBSI3U C APYTHUMH MOHATUSIMH);

ONPENEIATh LENH NEITEIbHOCTH, 3aaBasi MapaMmeTpbl U KPUTEPUH
UX  JOCTHKEHHUS, COOTHOCHUTb  PE3YyJbTaTbl  JIEATEIBHOCTH  C
MOCTABJICHHBIMH 1IECJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKHUE TTOHATUS ISl OOBICHEHHs (PaKTOB U
SIBJIEHUM KUBOW MPUPOJIBL;

CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYyKTUBHBIC, JICAYKTHUBHbIE,
0 aHAJOTHM), BBISBIATH 3aKOHOMEPHOCTH U TMPOTUBOpPEYHUS B
paccMaTpUBaeMBbIX SIBIICHUSIX, (POPMYITUPOBATH BHIBOJIBI M 3aKJIFOUYEHUS,

MPUMEHSTh CXEMHO-MOJCIBbHBIE CPEJICTBA JUIsl TPEACTaBICHUS
CYILIECTBEHHBIX CBSI3¢d M OTHOIIEHUH B HM3y4aeMbIX OHOJIOTMYECKHUX
00BeKTaxX, a TakkKe MPOTUBOPEYUH pPAa3HOTO pOJA, BBHISBICHHBIX B
Pa3ITUYHBIX UHHOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIIEHUs MpoOJIeMbl ¢ Y4E€TOM aHaiu3a
MMEIOIIUXCSl MaTepUAIIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B [I€ATEIIbHOCTb, OIEHUBATh COOTBETCTBUE
pPEe3yJIbTATOB IIEJISIM, OLICHUBATH PUCKHU MOCIEACTBUM JIESITEIHHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH PabOTy B YCJIOBHUSAX PEATBHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPEATHUBHOE MBIIUICHHE MPU PEUICHUU >KU3HEHHBIX
npoosieMm.

2) 0a3oBbIe MCCIIeI0BaTEIbCKUE e CTBUA:

BJIaJeTh HABbIKAMHM Y4Y€OHO-HMCCIEAOBATENIbCKOW M TMPOEKTHOU
NESITENbHOCTH, HAaBBIKAMHU pa3pellieHUus MpoodsieM, CIIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB  PEIICHUS
MPaKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIMYHBIX METOAO0B MO3HAHMS;

UCIIOIb30BaTh PA3JIMYHbIE BUABI JCSITEIBHOCTU IO MOTYYEHUIO
HOBOTO 3HAHMS, €r0 HHTEPIIPETAIINH, TPEOOPA30BAHUIO U PUMEHECHUIO B
y4eOHBIX CHTyalldsX, B TOM UHCJIE TIPU CO3JaHUM YYEOHBIX W
COIIMATILHBIX MPOEKTOB;

dbopMupoBaTh HAy4HBIM THUI MBIIUICHUS, BJIaJACTh HAYUYHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITUSMH U METO/IAMU;

CTaBUTh W (QOpMyJHUpOBaTh  COOCTBEHHBIE  3a7a4d B
00pa3oBaTeIbLHOMN JEATETLHOCTU U KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh TIPUYMHHO-CIICJCTBEHHBIE CBA3UM W  aKTyaJlM3UpPOBATH
3a/1ayy, BBIJBUTaTh TUNOTE3Y €€ pEIIeHMs, HAXOAUTh APTYMEHTBHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKIEHUMW, 33]1aBaTh MapaMETPbl U KPUTEPUU
pelieHus;



aHAIM3UPOBATh MOJIYYCHHBIC B XOJE PEIICHUs 3a7a4l pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH NU3MEHEHUE
B HOBBIX yCJIOBUSIX;

7aBaTh OIEHKY HOBBIM CHUTYaIlUsM, OIICHHBATh MPUOOPETEHHBIN
OTIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBIA TIOUCK MEpPeHoca CPEeACTB U
Croco0O0B IEUCTBUS B TPO(PECCUOHATBEHYIO CPEY;

YMETh TIEPEHOCHUTHh 3HAHWS B IO3HABATEIBHYIO W IMPAKTUYECKYIO
001aCTH KU3HEACATCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIC HJIEH, TpeajiaraTh OPUTHHAIBHBIC IMOAXOABI U
pelIeHus, CTaBUTh MPOOJIEMBbI U 3a/1a4H, TOMYCKAIOLUE albTepHATUBHBIC
perieHus.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX WH(MOpMAIU (TEKCTe
y4e0HOTO TMOCOOUs, HAYYHO-TIOMYJIAPHON JHTEepaType, OMOJIOTHYECKUX
CIOBapsAX W CHOPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WNuTtepuete), aHanm3upoBaTh WHOOPMAIIUIO PA3TUYHBIX BUIOB U (HOPM
NPEICTaBICHNUSA, KPUTHYECKH OILEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEUYHBOCTb;

(GbOopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PAa3IUYHBIC METONBI TPU
MOUCKE W OTOOpe Ouonornyeckor wuHboOpMaANUU, HEOOXOIUMOU s
BBITIOJTHEHYST YY€OHBIX 3a/1a4;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUS UH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX ~ TEXHOJIOTHMH,  COBEPIICHCTBOBaTh  KYJIbTYPY
AKTUBHOTO MCTIOJIb30BAHUSI PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBHIOMPATh ONTHUMAIBbHYIO (HOPMY MpEICTaBICHUS
ounonornyeckoi nHpopmaiuu (cxemsbl, rpaduKu, TUATPAMMBI, TaOIUIIBI,
PUCYHKH U APYroe);

UCTIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPENCTBA MpU padoTe C
Ononornyeckor mHpopmanuen: NPUMEHATh XUMUYECKUE, (PU3nUYecKrue U
MaTeMaTUYECKUe 3HAKM M  CHMBOJIbI, (opmyibl, abOpeBuaTypy,
HOMEHKIIATypy,  HCIOJb30BaTh W MPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HAaBBIKAMU PACTO3HABAaHWUS W 3aIIUTHl HHQPOPMAIIHH,
uH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBnanenue YHHMBepCAJIbHbIMH KOMMYHHMKATHBHBIMH
JAeHCTBUSIMU:

1) oOmenme:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO BCceX c(epax >KU3HU, aKTUBHO
y4acTBOBAaTh B JHAJIOTe WM JUCKYCCHU IO CYIIECTBY OOCYXKIaeMOit



TeMbl  (YMEHHE 3aJaBaTh  BONPOCHI,  BBICKA3bIBATH  CYXKIACHUS
OTHOCUTEJILHO  BBINOJHEHMsI  IpejjlaraeMoil  3ajaud, Y4YUTHIBATb
MHTEPECHI U COTJIACOBAHHOCTb MO3UIUI IPYTrUX YYaCTHUKOB JAUAJIOTa WU
JTIUCKYCCHH);

pacmo3HaBaTh HeBepOaJIbHBIE CpEACTBA OOIICHUS, TIOHUMATH
3HaY€HUE  COIMANBHBIX  3HAKOB, IMPEANOCHUIOK  BO3HUKHOBEHUS
KOHQIMKTHBIX CUTyallud, YMETh CMAT4aTb KOHQIMKTBI H BECTH
NIEPETOBOPHI;

BIIQJIETh PA3IMYHBIMH CIOCOOAMH OOIEHHS W B3aUMOJICUCTBUA,
NOHUMAaTh HaMEpPEHUs JAPYTUX JIOJAeH, TMPOSBIATH YBAKUTEIHHOE
OTHOLIEHUE K COOECEHUKY M B KOPPEKTHOU ¢dopme (HopMyaupoBaTh
CBOM BO3paKCHUS;

pa3BEPHYTO U JIOTUYHO U3JaraTh CBOKO TOYKY 3pEHUSI C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/CTB.

2) coBMecTHasl 1eSITeJIbHOCTh:

NOHMMAaTh W HUCIHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U
WHIUBHUIyAJIbHON pPa0OTHl MpH peUIeHHH OWOJIOTMYECKON NpoOsieMbl,
00OCHOBBIBaTh ~ HEOOXOJUMOCTh MPUMEHEHHUS TPYNHOBBIX  (opM
B3aMMOJICHCTBHS MPU PEIICHUH YUEOHOM 3a/1auu;

BBIOMpAaTh TEMATHKy M METOJIbI COBMECTHBIX JCUCTBUU C YUETOM
00X UHTEPECOB U BO3MOKHOCTEH KaKI0T0 WIEHA KOJIJIEKTUBA;

NPUHAMATH e COBMECTHOW NEeSATENbHOCTH, OPTraHM30BBIBATH U
KOOPAWMHHUPOBATh JIEHCTBUS TO €€ JIOCTHKEHHWIO: COCTaBISATH IUTaH
JNIEUCTBUM, PpACHPENENsiTh pPOJA € Y4YETOM MHEHMH YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOMN paOOThI;

OLICHHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXJOr0 YYacCTHUKA
KOMaH/IbI B OOIIHI pe3ysIbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npejaraTh HOBbIE MPOEKTHI, OLEHUBATh UACH C MO3UIMN HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh ~ MO3UTHBHOE  CTPATETHYECKOE  IMOBEACHHE B
pa3INYHBIX CHUTYaIUsX, MPOSBISATH TBOPUYECTBO M BOOOpakeHHE, OBITH
UHUIMATUBHBIM.

OBgJ1aieHHe YHUBEPCAJIbLHBIMHU PeryJIsTUBHBIMH JIeCTBUSIMU:

1) camoopranusanus:

UCTIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JJI BBISIBICHUS TPOOIEM U
UX pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BHIOMpAaTh HA OCHOBE OHOJOTUYECKUX 3HAHUW IEJleBble U
CMBICJIOBbIE€ YCTAHOBKH B CBOMX JICHCTBUSAX M MOCTYIKAaX MO OTHOLICHUIO
K KUBOU MPHUPOJIE, CBOEMY 3[I0POBBIO U 3/JOPOBBIO OKPYKAIOIINX;



CaMOCTOSITENIbHO OCYIIECTBJISATh IMO3HABATEIbHYIO JEATEIbHOCTD,
BBISIBJISITH MPOOJIEMBI, CTAaBUTh U (DOPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H B
00pa30BaTeNbHOM JEATEIBHOCTH U KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIIEHUs MpoOJIeMbl C YyUETOM
UMEIOIIINXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN M MPEIITOYTCHHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYaLlHsIM;

paclIMpATh paMKd y4eOHOro IMpeAMeTa Ha OCHOBE JIMYHBIX
IPEATIOYTECHUM;

JenaTb  OCO3HAHHBIM  BBHIOOp, apryMEHTUpPOBaTh €ro, Oparthb
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

crnocoO0CcTBOBaTh  (OPMHUPOBAHUIO U MPOSBICHUIO  HIMPOKOU
SPYIAUIIMU B Pa3HbIX O0JACTSIX 3HAHUM, MOCTOSHHO TMOBBINIATH CBOU
00pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OIIEHKY HOBBIM CHUTyalldsiM, BHOCUTb KOPPEKTHUBHI B
NEeATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJCTh HABBIKAMHM IIO3HABATEIBHON pe(IeKCHUH Kak OCO3HaHUS
COBEPUIAEMBIX IEVCTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHM, MCMOJIb30BATh MPUEMBI PEPIIEKCUU Ul OLEHKH CUTYAallHH,
BbIOOpA BEPHOTO pELICHUS;

yYMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PELICHUS IO
WX CHUKEHUIO;

IPUHAMATh MOTHBBI M apryMEHTbl JpPYIrUX I@IpU  aHaJIU3e
pE3yJbTATOB IESITENBHOCTH;

3) npuHsATHE ce0sl M IPYTrUX:

IPUHUMATh ceOsl, TOHUMAs CBOM HEJIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTbl JpPYTrUX TpU  aHaJIu3e
pEe3yJIbTaTOB IESATENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIHUOKH;

pa3BUBaTh CHOCOOHOCTh NOHMMAaThb MHP C MO3UIUU JPYyroro
YEJI0BEKA.

NHNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble  pe3yabTaThl OCBOCHHUS  COACPXKAHHS  y4eOHOro
npeaMera «buonorus» Ha yriiyOJIEHHOM YpOBHE OpPHEHTHPOBAHbBI Ha
obecrnieueHue npoduIbHOr0 00ydeHHsl oOyuarommxcs Ouonoruu. OHU
BKIIFOYAIOT: crienu(uueckue A1 OMOJIOTUY Hay4HbIC 3HAHUS, YMCHUSA U
CrocoObl JICMCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIMH U IIPEOOPa30BaAHUIO
3HAaHWW, BHUJBI JEATSIBHOCTH 110 ITOJIYYCHHIO HOBBIX 3HAHWH W WX
NPUMEHEHHUIO B Pa3IMIHBIX YYCOHBIX, a TAK)KE B PCATBbHBIX JKU3HEHHBIX



cutyanusx. IIpenMerHble pe3ysbTaThl MPEACTABICHBI IO  TrojiaM
U3YUYCHHS.

[IpeameTHbie  pe3yibTaThl  OCBOEHHUS  y4eOHOTO  MpeaMeTa
«buonorus» B 10 knacce NOMKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OHMOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW KAPTHHBI
MHpa, B TIO3HAHUU 3aKOHOB TPHUPOJBI M PEIICHUH MpodsemM
pallMOHANILHOTO  IPUPOJIONOJIB30BaHMS, O BKIAJIE POCCUMCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHWM, KOTOpas BKJIHOYAET:
OCHOBOTIOJIAraloIIue OHOJOTMYECKUE TEPMHUHBI M TOHATHS (KU3HB,
KJIE€TKAa,  OpraHu3M, MeTaboJu3M, TIOMEOCTa3,  CaMOPETYJISIHMS,
CaMOBOCTIPOM3BEICHUE, HACJIEACTBEHHOCTh, HW3MEHYHUBOCTb, POCT H
pa3BuTHe), Ononornyeckue Teopuu (kinerounas teopus T. llIBanna, M.
[Inennena, P. Bupxosa, XpOMOCOMHAasi TE€OpHUsI HACIEACTBEHHOCTH T.
Moprana), yuennss (H. V. BaBunoBa — 0 1meHTpax MHOroooOpazusi u
MIPOUCXOXKJICHNUS KYJIbTYPHBIX pAcTEHWH), 3aKOHBI (eIuHOOOpa3us
MOTOMKOB IE€PBOr0  MOKOJICHUS, pACHICIUICHUS, YHUCTOTHI TaMer,
HE3aBUCUMOro HacienoBaHusa ['. Menpaens, roMOJOrMYECKUX PAIOB B
HacneACcTBeHHOM  m3MeHuuBoctd H. W. BaBunoBa), npuHIUIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE  OCHOBHBIMM  METOJIaMM  HAYYHOTO  IIO3HAHUA,
UCIIOb3YEMbIX B OHOJIOTHYECKUX MCCICAOBAHUAX JKHUBBIX OOBEKTOB
(onucaHue, u3MepeHue, HabJIoIeHHE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYIIECTBEHHbIE MPHU3HAKH: BUPYCOB, KIETOK
NPOKApUOT U  DYKApUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4HcCIie OakTepuii, TpuOOB, paCTEHUMH, KUBOTHBIX U
YEJIOBEKA, CTPOEHUSI OPraHOB U CHUCTEM OPraHOB PACTEHUH, KUBOTHBIX,
YeJI0BEKA, IIPOLIECCOB KUZHEAECATEIbHOCTH, MPOTEKAIOIIUX B OPraHU3Max
pacTeHul, JKUBOTHBIX U YEJIOBEKAa, OMOJIOTMYECKUX IMPOIIECCOB: OOMEHa
BELIECTB  (MeTabonM3M),  MpEBpallCHHs  SHEPrUH,  OpOXKEHMUS,
aBTOTPOHOrO0 M TeTepoTpO(PHOro THUMOB MNUTAHUS, (POTOCHUHTE3A U
XEMOCHHTE3a, MHUTO3a, Meio3a, TamMeToreHesa, ASMOpPHUOTEHE3a,
MOCTAMOPUOHAIBHOTO ~ Pa3BUTHS, PA3MHOXKEHUs, WHAUBUIYATHHOTO
pa3BUTHS OpraHu3Mma (OHTOreHe3a), B3aMMOJICCTBUS I'€HOB, FeTEpPO3KCca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHUE yCTaHaBJIMBATh B3aUMOCBS3U MEXIY OpPTaHOUIaMHU KIIETKH
U UX (PyHKIUSMHU, CTPOCHUEM KJIETOK Pa3HBIX TKAHEW U WX (PYHKIUSIMU,
MEXJIy OpraHamMH W CHUCT€MaMu OPraHOB Yy pAaCTEHUM, MKUBOTHBIX U
yenmoBeka W HUX (QYHKIUSAMH, MEXKIy CHCTEeMaMH OpraHoB U HX
GYyHKIUAME, MEXIy dTanmamMud OOMEHa BEIIECTB, ATalaMu KIETOYHOTO



[UKJIA W YKU3HEHHBIX IMKJIOB OPTraHM3MOB, 3TanmamMu 3MOpPHOHAIBHOIO
pPa3BUTHS, TEHOTUIIOM M (EHOTHUNOM, (DEHOTUTIOM U (aKTOpaMu CpPEebl
oOUTaHUS;

YMEHUE BBISBIIATH OTJIMYUTEIbHBIC IPU3HAKH KUBBIX CUCTEM, B TOM
YHCJIC PACTECHUH, )KUBOTHBIX U YEJIOBEKA,;

yMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIIHE apTryMEHTHI,
OMOJIOTUYECKYI0O TEPMUHOJOTUIO M CHUMBOJMUKY JJISI JIOKa3aTeIbCTBa
POJICTBA OPTAaHU3MOB PA3HBIX CHCTEMATUYECKHUX TPYIII;

YMEHHUE peIIaTh OHOJIOTHYECKUE 3aa4¥, BBIABISATH TPUYUHHO-
CICICTBCHHBIC  CBSI3M  MEXIy  HCCICIYEMBIMH  OMOJOTHYECKUMHM
IpoIIeCCaMH W SIBJICHHMSIMH, JEJIaTh BBIBOABI M MPOTHO3bI HA OCHOBAaHWUHU
MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIa0OpAaTOpPHBIE M MPaKTHUYECKHe paboThI,
coOmoiaTh MpaBWia IMpu padboTre ¢ y4eOHBIM U J1aOOPATOPHBIM
000pyI0BaHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATH UX IKCIIEPUMEHTATHHBIMH
cpenctBamu, GOPMYIUPYS II€JIb  MCCIEIOBAaHUSA, AaHAIW3UPOBATH
MOJTYYCHHBIC PE3YJIHTATHI U JICNIATh BHIBOJIBI;

YMEHUE Yy4YacTBOBATh B Yy4e€OHO-HCCIENOBATENbCKON paboTe Mo
OMOJIOTHH, SKOJOTMM W MEAMIIMHE, MPOBOJMMON Ha 0a3e NIKOIBHBIX
HAyYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH TOJYyYCHHBIE PE3yIbTaThI
Ha YYEHUYECKUX KOH(DEPEHIINAX;

YyMEHUE  OIICHMBATh  JTHYECKHUE  aCIEKThl  COBPEMCHHBIX
UCCJIeIOBaHU B 00JlacTh OWOJOTMM W MEIULUHBI (KIIOHUPOBAHUE,
UCKYCCTBEHHOE OIUJIOJIOTBOPEHHE, HANpPABICHHOE M3MEHEHHE T'€HOMa U
CO3/IaHUE TPAHCTEHHBIX OPTraHNU3MOB);

yMEHUE OCYIIECTBIIATh OCO3HaHHBIN BBIOOD Oymyieit
npodeccuoHanbHON ACATENBPHOCTH B 00JacTH OHWOJOTHUH, METUIIUHBI,
OMOTEXHOJIOTUH, BETCPUHAPHH, CEIBCKOTO  XO3SMCTBA, MHINEBOU
IIPOMBITIIIEHHOCTH, YTy OJIATh MO3HABATEILHBIN WHTEpEC,
HaIpaBJICHHBIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Ipodeccuu u
POJIOKEHUE OHMOJIOTUYECKOTO 00pa30BaHMsl B OPraHU3AIUAX CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

[IpenmeTHble  pe3yJbTaThl  OCBOCHHMS  y4eOHOro  mpeaMera
«buosnorus» B 11 knacce NOIXKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ W POJIM OMOJOTUU B CUCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpPA, B MO3HAHUU 3aKOHOB TMPHUPOJBI M PEIICHUU
HKOJIOTHYECKUX MPOOJIEM UYEJIOBEUYECTBA, & TAKKE B PEIICHHH BOIIPOCOB
PaIMOHAIIBHOTO MPUPOJIONIONIB30BaHUS, U B (JOPMUPOBAHUH 1IEHHOCTHOTO



OTHOUIEHUSI K MPUPOJIE, OOLIECTBY, YEJIOBEKY, O BKJIAJIe POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHUE BJIAJIETh CHUCTEMOM OHOJIOTMUECKUX 3HAHHWM, KOTOpas
BKJIFOYAET OMNPEIEICHUS W MMOHUMAHUE CYIIHOCTH OCHOBOMOJArarolInuX
OMOJIOTUYECKUX TEPMUHOB M TOHATHH (BUI, dKOcHUCTeMa, Ouocdepa),
Oouonormyeckue Teopun (dBodrouMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl Teopus 3Boitounn), yuenus (A. H. CeBeproBa — o myTsx
U HarnpabiieHusx 3Bosonuu, B.M. BepHanckoro — o duocdepe), 3aKkoHbI
(renetnueckoro paBHoBecus J»x. Xapau u B. BaiinOepra, 3apoabiiiieBoro
cxonctBa K. M. bapa), npasuina (Muaumyma FO. JIuOuxa, skomorudeckoi
NUpaMuIbl SHEPTUN), ruroTe3bl (runote3a «mupa PHK» V. I'unbepra);

yMEHUE BJIAJIETh OCHOBHBIMM METOJAMH HAyYHOTO TIIO3HAHMS,
UCIOJIb3yeMbIMU B OMOJIOTUYECKUX HCCIICIOBAHUSAX >KUBBIX OOBEKTOB U
KOCUCTEM (OMmHMCaHMe, W3MEPEHHE, HaOII0JCHUE, DKCIIEPUMEHT),
croco0aMy BBIABICHHUS M OIICHKH AHTPOIOTCHHBIX HW3MEHEHUN B
IPUPOJE;

yMEHHE BBIJIETISITh CYIIECTBEHHbIE MPU3HAKU: BU/JIOB,
OMOTEOIEHO30B, JKOCHCTeM u  Omocdepsl, CTAOMIM3UPYIOIIETO,
JBIKYIIETO U pa3phIBAIOILETO €CTECTBEHHOT'O orbopa,
aJUIONaTPUYECKOr0 W CUMIATPUYECKOr0 BHI000pA30BAHMS, BIUSHUA
JBUKYIIHX CUI HBOJTIOIIUHU Ha reHoQoHT NOMYJISILUY,
IPUCHOCOOJICHHOCTH OpPraHU3MOB K cpele OOWUTaHUs, YepelOBaHUS
HaIpaBJICHUI 3BOJIIOLMM, KPYrOBOPOTA BEIIECTB M IMOTOKA HHEPIrUU B
AKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3U  MEXAY IPOILIECCAMHU
IBOJIIOIMY, JABWXKYIIMMU CHJIAMHA  aHTPOTOTeHEe3a, KOMIIOHEHTaMHU
PA3TUYHBIX IKOCUCTEM U MPUCTIOCOOIEHUSIMH K HUIM OPTaHU3MOB;

YMEHUE BBISBISATH OTJIMUUTEIbHBIE TPU3HAKUA IKUBBIX CHCTEM,
IIPUCIIOCOOJICHHOCTh BHJIOB K cpene oOWTaHWs, aOWOTHYECKUX U
OMOTUYECKUX KOMIIOHEHTOB A3KOCHUCTEM, B3aMMOCBS3€ OpPraHU3MOB B
coo0IllecTBaX, AHTPONOTCHHBIX M3MEHEHUW B HKOCHCTEMax CBOEH
MECTHOCTH;

yMEHUE UCITI0JIb30BaTh COOTBETCTBYIOIIHE apryMeHTHI,
OMOJIOTUYECKYIO TEPMHMHOJOTHIO W CHMBOJIUKY JJI JOKa3aTelbCTBa
pPOJICTBA OPraHU3MOB pPa3HbIX CHCTEMATHUYECKUX TPYII, B3aWMOCBS3U
OpraHu3MOB U Cpelbl OOWTaHUs, €IUHCTBA 4YEJIOBEUYECKHX pac,
HEOOXOIUMOCTH COXPAaHEHHs MHOrooOpa3usi BUIOB U IKOCUCTEM Kak
YCIJIOBHSI COCYILIECTBOBAHUS IIPUPOJIBI U YEJIOBEYECTBA,;

YMEHHUE peIlaTh OHOJIOTHYECKUE 3aJauyM, BBIABISATH MNPUUYUHHO-
CIIEICTBEHHBIE  CBA3M  MEXKIY  HUCCIEIyeMbIMH  OHOJIOTMYECKUMHU



poliecCaMy U SIBJICHUSIMH, JIEJIaTh BBIBOABI M MPOTHO3bI HA OCHOBAaHUU
HOJIyYEHHBIX Pe3yIbTaTOB;

YMEHHE BBINOJHATH J1a0OpaTOpHBIE M MpPAKTHUYECKHE paboThI,
coOmoaTh mpaBwia TMpu padboTre ¢ y4eOHBIM H  JIAOOPATOPHBIM
000pyI0BaHUEM,;

YMEHHE BBIABUTATH THIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTATBHBIMH
cpeactBamu, GOpMyIupys LeJdb  HCCIEAOBAHMS, aHAIU3UPOBATH
MOJTyYeHHBIC PE3yJIbTAThl U I€TIaTh BHIBOJBI;

YMEHUE Yy4YacTBOBATh B Yy4e€OHO-HCCIENOBATENbCKON paboTe Mo
OUMOJIOTHH, DKOJOTUU W MEAMIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX
HAYYHBIX OOIIECTB, U MyOIMYHO MPEICTABIATH MOJYICHHBIE PE3yIbTaThI
HA YYEHUYECKUX KOH(DEpPEHIUAX;

YMEHUE OIICHUBATh TMIOTE3bl U TEOPUH O MPOUCXOKICHUU KU3HH,
YeJIOBEKa U YeJIOBEYECKUX pac, 0 MpUUYMHAX, MOCIEACTBUIX U cIlocodax
peAOTBpAIICHUS TII00aIbHBIX H3MEHEHUH B Onocdepe;

YyMEHUE  OCYHIIECTBJISATH  OCO3HAHHBIA  BBIOOP Oymymen
npo(heCCUOHATBHON JIEATEIBPHOCTH B 00JacTH OWOJIOTHH, SKOJIOTHH,
IPUPOJIOTIONG30BAHUS, MEAUIMHBI, OHOTEXHOJOTHH, TCHUXOJOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SIICTBa, MHUIIEBONW MPOMBIIUICHHOCTH,
yIrayOJsiTh MO3HABATENIbHBIA WMHTEPEC, HANpPABJICHHBIA HAa OCO3HAHHBIM
BBIOOP COOTBETCTBYIOIIECH MPOGECCHH U MPOJAODKEHHE OMOIOTHYECKOTrO
o0Opa3oBaHMs B OpraHU3AIHsIX CPETHEr0 MPo(ecCHOHATBHOTO U BBICIIETO
00pa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoimyecTBo yacos teKTpOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undgposbie)
n/n MPOrpamMmmbl oOpa3oBaTe/ibHbIE
Beero KoHTpoabHbIe IpakTHyecKne pecypebt
padoThI padoTbI

1 buonorus kak Hayka 1 0 0

2 JKuBble cucTEMBI U UX U3yUYEHUE 2 0 0

3 buonorus knerku 2 0 0.5

4 XuMHYecKas OpraHu3aIus KICTKH 10 0 0,5




5 Crpoenne U QyHKIUHU KICTKU 8 2

6 OOMeH BeIecTB U NpeBpalieHne 9 1
SHEPTUU B KIIETKE

7 Hacnencreennas nadopmanus u 9 05
peanu3aius e€ B KJIeTKe '

8 JKU3HEHHBIN UK KIETKH 6 1

9 Crpoenue u pyHKIUU 17 15
OPraHU3MOB

10 Pa3sMHOkeHUE U pa3BuTHE 8 05

OpTraHnu3MOB




I'eneTuka — HayKa O

11 HACJIEICTBEHHOCTH U 2 0.5
W3MEHYMBOCTH OPTaHU3MOB
3aKOHOMEPHOCTHU
12 P 10 0.5
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTH M3MEHUYHNBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 BHOTEXHOJIOTHS U CHHTETHYECKAs 4 0

Ouoorus




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O

[NPOTPAMME

102

11




11 KITACC

KogunuecTBo yacoB

DJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpamMMbl oOpa3oBaTejibHbIE
pecypcesl
Beero KonTtpoJubHble IIpakTH4eckue
padoThI padoThI
1 3apokJI€HUE U Pa3BUTUE 3BOJIOLMOHHBIX 4 0 0
IpeCcTaBIeHU B ONOJIOTHH
2 MuKpodBOITIOLHUS U €€ PEe3yJIbTAThI 14 0 2




MakposBouonus U €€ pe3yJbTaThl 6 0
IIponcxoxaeHne U pa3BUTHE KU3HU Ha 15 1.5
3emuite ’
ITpoucxoxneHne 4eaoBeKa — 10 1
AHTPOIIOT€HES

DKOJIOTHSI — HayKa O

B3alMOOTHOIIEHHUAX OPTaHU3MOB U 3 0.5

HAJOPTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cpeon




7 OpraHusMmsl 1 cpefia 0OuTaHHs 9 1.5

8 DKOJIOTHS BUJIOB U TOMYJISIIAN 9 0.5

9 DKoJIorus coo0IIecTB. DKOJOTHYECKUE 12 05
CHCTEMBI

10 buocdepa — riaobanbHas skocucTema 6 0




11 YenoBek U OKpYyKarolias cpeaa 6 0
12 PesepBHOE Bpems 8 0
OBLIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME




ITOYPOYHOE IINTAHUPOBAHMUE

10 KITIACC
KoJsmn4yecTBo 4acoB
DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kourpoasbnbie | IIpakTuyeckue A bp
n/n Bcero u3ydeHus | oOpa3zoBaTesIbHbIC
padoThI padoThI
pecypcsl
buonorus kak KOMIUIEKCHAsI HayKa U Kak 1 0 0
4acTbh COBPEMEHHOT'0 00I11eCTBA
JKuBbIE CHCTEMBI M MX CBOMCTBA 1 0 0
VYpoBHeBas opranu3zanus KUBbIX CUCTEM 1 0 0




HcTopust OTKpBHITHS U U3YUYEHUS KIETKU.
Kinerounas reopus

MeTo1b1 MOJNIEKYJISIPHOM U KJIIETOYHOU
ouonorun. [Ipaktuyeckas pabora
«M3ydeHne MeToI0B KJIETOYHON OMOJIOTHH
(xpomarorpadus, rnexkTpodopes,
nuddepeHnuantbHoe eHTPUGyTUpOBaHUe,
[TIIP)»

0.5

XUMUYECKUI COCTaB KIETKHU

MI/IHepaJIBHI:IC BCIICCTBA KJIICTKU, UX
Ounosoruyeckas poib




OpFaHI/I‘{CCKI/Ie BEIICCTBA KIICTKU — OeJIKHU.

JlaGopaTtopHast pabora «O0Hapy)KeHUe

8 0.5
OETTKOB C MOMOIIIBIO KaUeCTBEHHBIX
peaxkuuiny

9 CaoiicTBa, Knaccuukaus 1 GyHKIIHHA 0
0enmKoB

10 Opranuyeckre BEeIeCTBa KIETKH — 0
YTIIEBOJIBI

1 OpraHndeckre BEemeCTBa KIETKH — 0

JIUIIUABI




12

Hyxneunossie kucnotsl. JJHK n PHK.

Crtpoenue u pynkiuu ATO. Jlpyrue

13 nHykieosunrpupocdarsr (HTD)

14 CexBenupoBanue JIHK. Meroasl reHOMUKH,
TPAaHCKPUIITOMUKH, IPOTEOMHUKHU

15 MeTob1 CTPYKTYpHO# OHONIOTHH




16

Tunel knerok. [IpokapuoTndeckas KieTka

17 CrtpoeHue 3yKapuOTHIECKON KIETKHU.
18 [ToBepXHOCTHBIN anmapaT KJIETKH
19 OnHoMeMOpaHHbIE OPTraHOU bl KIETKH.




ITomyaBTOHOMHBIE OPTaHOUIBI KIIETKHU:
MUTOXOHJIPHUH, TIIACTUBI. JlabopaTopHas

20 0.5
pabora «/ccnenoBanue ma3Monusa u
JeTIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOU/Ibl KJIETKU 0

22 Crpoenne u QpyHKIUH sapa 0
CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK

23 sykapuot. JlabopaTopHas pabota 05

«M3yueHune cTpoeHUs KIETOK Pa3InYHbIX
OpraHU3MOB»




24

ACCUMMIIAIMS U TUCCUMMIISIIUS — JIBE
CTOpOHBI MeTabom3Ma. Turbel oOMeHa
BemiecTB. JlabopaTopnas padora «M3yuenue
KaTaJINTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe amMuIIa3bl WK KaTaaas3bl)»

0,5

25

DepMEHTAaTUBHBIN XapaKkTep peaKkuui
KJIETO4YHOro MeTabonu3Mma. JlabopaTopHas
pabora «M3ydenue GpepMeHTaTHBHOTO
paclLeIUIeHHs IEPOKCHIa BOJIOPOAA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOphl U OCNKU-UHTHOUTOPHI

27

ABTOTpOGHBIH TUTT OOMEHA BEIIEeCTB




28 doTtocuHTE3 0
Xemocwunres. Jlaboparopnas pabota

29 «CpaBHeHHE TIpOIeccoB (POTOCHHTE3A U 0.5
XEMOCHHTE3a
AnHas’poOHbIe OpraHu3mMbl. Buibl OposxeHus.

30 JlaGopartopnast pabora «CpaBHeHHE 0,5
MIPOIIECCOB OPOKEHHUSI U TBIXAHUS

31 AdpoOHBIE OPraHU3MBbL. DTarbl 0

SHEPTeTUYECKOr0 0OMEHa




32

OHeprust MEMOPaHHOTO IPAJUEHTA
npoToHoB. CunTe3 AT®: paboTa mpoTOHHOM
AT®-cuHTa3b1

33

Peaknum MaTpu4HOIO CHHTE3a

34

Tpanckpunuus — Matpuunblii cuaTe3 PHK

35

Tpancnauus u e€ sransl




KonupoBanue amunokucnot. Pois pubocom

36 0
B OMocuHTe3e Oenka

37 Opranuzanust reHoMa y IpoKapuoT U 0
AYKapuoT

33 MosnekysipHble MEXaHU3MBbI 3KCIIPECCUN 0
I€HOB y 3yKapHOT
Bupycbl — BHeK1eTOUHbIE (OPMBI KUZHU U

39 oOnuratHele napas3utsl. [IpakTudeckas 0.5

pabota «CoziaHue MOJIeNId BUpycay




BupycHsle 3a0051€BaHus YeIOBEKa,

40 JKUBOTHBIX, PACTEHUN

41 HanotexHoJioruu B OMOJIOTHH U MEIULIMHE
42 JKU3HEeHHBIN IIUKIT KIIETKHA

43 Martpuunsiii cunte3 JJHK




44 XpOMOCOMBI. 0

45 JleneHue KJIETKHM — MHUTO3 0
Tunel kneTok. KapuokuHes 1 IUTOKUHES.

46 JlaboparopHas pabota «Habmonenue 05
MHUTO32a B KJIETKaX KOHYHKA KOPEIIKa JIyKa '
(Ha TOTOBBIX MUKpOIIpenaparax)»

47 Perynsuus >ku3HEHHOTO IIMKJIA KJIETOK 0




48

Konrponbnas padora.

49

AHanu3 KOHTPOJIBHOHM paboThl. Opranusm
Kak eIMHOE 11esioe. TKaHu pacTEeHU.
JlaGopatopHas pabota «3yueHne TkaHeH
pacTeHuin»

0.5

50

TxaHu )KUBOTHBIX U UEJIOBEKA.
JlaGopaTtopHnas pabora «M3yueHue TkaHeu
KHUBOTHBIX»

0.5

51

Opransl. CucreMsl opraHos. JlaboparopHas
pabota «/3yuyeHue opraHoB I[BETKOBOTO
pacTeHus»

0.5




52

Omnopa Tena opraHu3mMoB

53 JIBuxKeHne opraHu3MoB
54 [Iutanue oprann3mMoB
55 [TuTanne MO3BOHOYHBIX KUBOTHBIX.

HI/IH_ICBapI/ITeJ'IBHaSI CHUCTEMA YCIIOBEKA




56

JIpIxaHue opraHu3smMoB

I[I)IXaHI/Ie ITO3BOHOYHBIX )KMBOTHBIX U

57

YeJioBeKa
58 TpaHcnopT BEIIECTB y OPraHU3MOB
59 KpOBeHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX

JKHUBOTHBIX U YCJIIOBCKA




60

Beinenenue y opraHu3mMoB

61 3amuTa y OpraHu3MoB
62 NmMmmyHHas cucteMa yeaoBeka
63 Pa3npaxxuMocTh U perynsauus y OpraHu3MoB




I'ymopasibHast peryJisnus u 3HI0KpUHHA

64

CHUCTEeMa KUBOTHBIX U YEIIOBEKa
65 @opMbl pa3MHOXKEHHSI OPTaHU3MOB
66 [TonoBoe pa3zMHOXKEHUE

67

Meiio3




["amerorenes. OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJabopaTopHast pabota

68 0.5
«M3ydyeHne cTpoeHus MOJIOBBIX KIETOK Ha
TFOTOBLIX MUKpOIIpECIIapaTax»

69 WNHauBuyanbHOE pa3BUTHE OPraHU3MOB — 0
OHTOT'EHE3

70 3akiaJKa OpraHOB U TKaHEW U3 0
3apOAbIIICBLIX JTUCTKOB
Poct u pa3Butue xuBoTHBIX. JIabopaTtopHas

71 pabota «BpisiBIeHHEe IPU3HAKOB CXOJCTBA 0.5

3ap0m>11nel71 ITO3BOHOYHBIX XUBOTHBIX)»




Pa3zMHOXeHME U pa3BUTHE PACTECHHIA.

72 JlaGopatopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3sMHOXKEHUS BBICHIMX PACTEHUI»

73 HcTopus CTaHOBJIEHUS U Pa3BUTHUS T€HETUKU 0
KaK HayKH

74 OCHOBHBIE MOHATHUSA U CUMBOJIBI TCHETHKH. 0
3aKOHOMEPHOCTH HaclleI0BaHMsI TPU3HAKOB.
MoHOTHOPHIHOE CKPEITBAHKE.

75 [Tpaktuyeckas padora "H3yuenue 0.5

pe3yIbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUs y 1p0o30duisr"




[{uTonornyeckrne OCHOBBI MOHOTUOPUIHOTO

76 0
CKpEIHUBAHUS

77 AHanuzupytolee ckpenppanue. Hemonunoe 0
JOMMHHUPOBaHUE
Jurubpunnoe ckpeniuBanue. [Ipaktuueckas

73 pabota «/3yuyeHue pe3yabTaToB 05
JUTHUOPUIHOTO CKPELIUBAHUS Y '
JPO30(UITBI

79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 0

CKpCIIMBaHHUA




80

CHCHHGHHOG HaCJICAOBAaHUC MNPU3HAKOB

81 XpOoMOCOMHasl TEOpUs HACJIECTBEHHOCTH
82 I'eneTnka mona
83 ['eHoTHI KaK 1I€JI0CTHASA CUCTEMA




I'eneT4ECKMI KOHTPOJIb Pa3BUTHS

84 N 0
pacTeHul, KUBOTHBIX U YEJIOBEKa

85 N3MeHunBOCTh MTpU3HAKOB. Buibl 0
M3MEHYUBOCTH

86 MoaudukanroHHass U3MEHIYUBOCTh 0
BapuaunoHHbIi psil 1 BapuauOHHAs
KkpuBas. JJaboparopHas pabota

’7 «HccnenoBanue 3aKkOHOMEPHOCTEN 0.5

MOIU(UKAITIOHHON U3MEHUNBOCTH.
ITocTpoeHne BapHallMOHHOTIO psiaa U
BapHAIMOHHON KPHUBOI»




I'emoTunmueckast I3AMEHIHBOCTD.

88 0
KomOuHaTBHas N3MEHUYUBOCTh

89 MyTarmonHasi ”3MEHYHUBOCTb. 0

90 3aKOHOMEPHOCTH MYTallMOHHOTO MpoIiecca. 0
OnureHeTHKa v STUT€HOMHKA

91 ['enetuka yenoseka. [Ipakruyeckas pabora 0.5

«CocraBiieHUE U aHAIIA3 POJIOCTIOBHOMN»




92

MeTtoabl METUITMHCKON T€HETUKHA

93

3HaueHHue MCHHHHHCKOﬁ T'CHCTHUKH B
npeaoTBpaliCHUHU U JICHCHU N T'CHCTUYCCKUX
3a00/I€BAaHNH YEIOBEKA

94

OCHOBHBIE TIOHATHUS CEJEKIIUH.
JlaGopatopHas pabota «M3yueHue copToB
KyJbTYPHBIX PACTEHUH U TIOPOJI JOMAIIHUX
JKUBOTHBIX»

0.5

95

MeTob! ceneKIMOHHOM paboTHI.
JlaGopatopHas pabota «3yueHne MeTo0B
CEJIEKLIUHA PACTECHUN

0.5




96

IIpomexyTouHas arrecTanus.

Ananuz HpOMC)KYTO‘IHOﬁ aTTCCTalluu.

97 JlocTr>KEeHMsI CeNIEeKIIUU PACTEHUI U
KUBOTHBIX.

08 CoxpaHeHue, U3y4eHHE U UCIIOIb30BaHUE
TEHETHUYECKUX PECYPCOB.

99 buoTtexHooryusa Kak Hayka u oTpaciib

MIPOU3BOJICTBA




OcHoBHBIE HaITpaBJICHUA CUHTETUUECKOMN

100 1 0
ouoJiornu

101 XpOMOCOMHasI ¥ T€HHasl HHKEHEPUs 1 0

102 MenuumHcKue OMOTEXHOIOTUN 1 0

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

102

11




11 KIIACC

KoaudecTBO 4acoB

DJIeKTPOHHbIE
Ne ara ugposbie
Tema ypoka Kourpouasbnsie | IIpakTuyeckue A unpp
n/n Bcero u3yueHusi | oOpa3oBaTeibHbIE
padoThbI padoTbI
pecypcsl
OpomtonnonHas teopus Y. lapsuna 1 0 0
JIBM>KyIIe CHUIIbI DBOJIFOLIMKA BUJOB 110 Y. 1 0 0
JapBuny




Bbopr0Oa 3a cymecTBOBaHUE, €CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOD

DopMHUpPOBAHUE CUHTETUYECKONM TEOPUHU
9BOJIIOLIMU

DTaribl HBOJIIOIIMOHHOTO MPOIEcca:
MHUKPO3BOIIOIUS U MAKPOIBOIOLIUS

HOHYJ'IHHI/UI — JJICMCHTapHasd €ANHUIA
3BOJIFOIIUH




3aKoH reHeTHYECKOTo paBHOBecHs Jx.
Xapmau, B. BaiinOepra. JlabopaTopHas

7 0.5
pabota «BbIsiBIeHHE U3MEHUYUBOCTH Y
oco0elt OZJHOTO BHJIa»

8 DnemeHTapHbIE (HaKTOPHI IBOJIOLNN 0

9 D¢ ekt ocnoBarens. Ipdekt OyTHUIIOUHOTO 0
TOPJIBILIKA

10 Murpauyu. 3050 nomyisiui: 0

reorpaduueckas, buonornueckas




11

EcrecTBeHHBIN OTOOP — HANPABIISIONTUN
(hakTop IBOIOIIHH

12

[TonoBoii oT60Op

13

[IpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3ysbTaT MUKpodBoroIHH. JlaboparopHast
pabora «M3yuenne apoMopd030B 1
WJIN0AIANTALIUI Y PACTEHUN U )KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodaeHN y OpraHu3MOB:
MopdosoruuecKue, GU3H0IOTHUECKHE,
OHMOXMMHYECKHE, IIOBEICHUYCCKHE.
JlaboparopHas pabdota «IIpucnocodnenus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
1eNeco00pa3HOCTY

0.5




Bun, ero kpurepuu U CTpyKTypa.

15 JlabopaTtopHas pabota «CpaBHEHHE BHIOB 0.5
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

16 CrpykTtypa Buaa 0

17 Bunoo6pas3oBanue kak pe3ynbTar 0
MHUKPOIBOJIOLIH

18 CBs13p MUKPO3BOJIIOIMH U AIIMIEMHUOJIOTUH 0




MaKpOBBOJ'IIOL[I/IH. ITaneoHTOIOrMUECKIIE

19
METO/bl U3YUYEHUS IBOJTIOLIUU

20 buoreorpaduueckre METOIbI H3yYCHUS
JBOJIIOLHUHU
OMOpPHOIOTHYECKHUE U CPAaBHUTEIBHO-

21 Mopdooruueckre MEeTo Il U3yYSHHS
DBOJIIOLUH
MoekyIspHO-TeHETUYECKHE,

22 OHOXUMHUYECKUE U MATEMATUYECKAE METOIBI

HU3YYCHUS SBOJOINU




23

OO61re 3aKOHOMEPHOCTH SBOJIOLIUN

24

AnantuBHas paguanus. HepaBHoMepHOCTH
TEMITIOB BOJIIOIIUU

25

Hayunbie runoTe3bl NpoOuCX0KISHUS KUZHH
Ha 3eMiie

26

I[OHay‘-IHI)IG MMPEACTABJIICHHUA O 3apOXKIACHUU
KHN3HHU




OCHOBHBIE 3TaIbI HeOpFaHquCKOﬁ

27 0
9BOJIIOLIUU

28 ['unoressl 3apoXxkaCHUS KUZHA 0
HcTopus 3eMian 1 MeTO/Ibl €€ U3yUYeHHUs.

29 JlaboparopHas pabora «3ydeHue u 0.5
OIMCaHME UCKOTIAEMBbIX OCTATKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanbHble aTars! opraHun4ecKkoin 0

3BOJIFOIIUH




31

DBOJIIOIUS 2YKAPUOT

32

OCHOBHBIE JTAIIbI 3BOJIIOIIUN
pactutensHOro Mupa. [IpakTrueckas
paborta «M3yuenne ocoOOEHHOCTEN CTpOEHUS
pacTeHU pa3HbIX OTIICIOBY

0.5

33

OCHOBHBIE 3Tarbl YBOJIIOIUN )KUBOTHOTO
MHUpa

34

DBOJTIOLHS )KUBOTHBIX. [IpakTrueckast
pabota «/3ydeHre 0cCOOEHHOCTEN CTPOCHUS
MO3BOHOYHEIX JKUBOTHBIX»

0.5




PazBuTune xu3Hu Ha 3eMJie 110 3pam U

35
[epuo1am

36 MaccoBble BBIMUpaHUSI — DKOJIOTHYECKHE
KPH3HUCHI IIPOILIIOTO

37 CoBpeMeHHBIH 3KOJOTHYECKUI KpU3HC, €ro
0COOCHHOCTHU

38 CoBpemeHHasl cucTeMa OpraHu4ecKoro

mpomuIoro




OCHOBHBIE CHCTEMaTHUYECKHE T'PYIIIIbI

39 0
OpPTraHU3MOB

40 AHTPOTIONIOTUSI — HAyKa O YETOBEKE 0

41 PasButune npeacrasienuii o 0
MPOHUCXOXKICHUH YeJIOBEKa
MecTo YenoBeka B CHCTEME OPTaHUYEeCKOTO

47 Mmupa. Jlaboparopnas padota «3yuenue 05

0COOEHHOCTEH CTPOCHUA CKEJICTA YCIIOBCKA,
CBA3aHHBIX C IMTPAMOXOXKIACHUCM»




43

JIBMOKYIIIME CHIIBI aHTPOIIOT€HE3a

CooTHolleHHe OHOJOTHYECKUX U

44

COIMAIBHBIX (PaKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a
46 IlanmeoreHeTnka u majeoreHOMHKA




DBOJIOIUS COBPEMEHHOIO YEJIOBEKA.
Yenoseueckue pacel. [Ipaktuueckas padora

47 . 0,5
«3yueHue 3KOJ0rn4ecKuX afanTauui
YeJI0BEKa»

48 MexauCUUIUIMHAPHBIE METObI 0
aAHTPOIOJIOTUU

49 Konrpomnbnas padora Nel. 0

50 AHanu3 KOHTPOJILHOU paboThI. 3apoKIeHNE 0

" pa3BUTHEC 5KOJIOTHH




Mertoapb! akonoruu. Jlabopatopnas padora

51 «/3y4ueHne MeTOA0B IKOJIOTHUECKUX 0.5
HCCIIEOBAaHUN

57 3Ha4YeHUe SKOJIOTMYECKUX 3HAHUN JJIs1 0
YeoBeKa

53 Okonorndyeckue pakTopsl 0
Abuotnueckue akropsl. CBET Kak

54 sKosornueckuit pakrop. JlaboparopHas 05

pabota «BblIsiBiIeHHE PUCTIOCOOICHUI
OpPraHMU3MOB K BIIUSHUIO CBETa»




Abuotndeckue gakropsl. Temmneparypa Kak
sKoJIorudeckuit paxtop. JlaboparopHas

55 " 0.5
pabota «BrIsiBI€HHE TPUCTIOCOOICHUI
OPraHU3MOB K BIMSHUIO TEMIIEPATYPbD»
AbuoTtnueckue hpakTopsl. BiaakHOCTB Kak

56 sKojorndeckuii pakrop. JlabopatopHas 05
pabota « AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHni U3 pa3HBIX MECT OOMTAHM»

57 Cpenpl 0OuTaHUsI OPraHU3MOB 0

58 buonoruueckue puTMsl 0




59 XKuzHeHnnble popMBbI OPraHU3MOB
60 buoTtnueckue pakTopbl
3HaueHne OMOTHYECKUX B3aUMOIEHCTBUI
61 JUIS CYILIECTBOBAHUSI OPIaHU3MOB B CpeEJie
oOuTaHus
62 DKOJIOTrMYECKHE XapaKTePUCTUKU

nomnyJrsinun




63

OcHOBHBIE TIOKA3aTENIN HNOIYJISILIUN:
YHCJIEHHOCTD, INIOTHOCTh, BO3PAaCTHAs U
MI0JIOBAsA CTPYKTYpa

64

OcHOBHBIC TTOKA3aTeIN MOMMyJIsIOHUN:
POXIACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTbH, MUT'PALIUA

65

DKojorudeckasi CTpyKTypa nonyJsuuu

66

JluHaMuKa MOIyJISAUU U €€ peryJisius




KpI/IBbIe POCTa YUCIICHHOCTHU IMOITYJIAINH.

67 0
KpuBble BBIKUBaHUS
Dkonorudeckas Huia Buaa. JlaboparopHas

68 pabora «IIpucnocoGneHus: ceMsiH pacTeHUI 0.5
K pacceleHuio»

69 Bun kak cucrema nomynsiuit 0

70 3aKOHOMEPHOCTH TTOBEJCHUS B MUTPAIIA 0

JKHNBOTHBIX




71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3
72 DKocHuCcTeMA KaK OTKpBITask CUCTEMA
73 KpyroBopoT BemiecTs U MOTOK YHEPTUU B

OKOCHCTEMC

74

OcCHOBHBIC TTOKA3aTEIN YKOCUCTEMEI




75 DKOJOrM4ecKHre Mupamu/Ibl

76 N3menenus coob111ecTB — CyKIECCUU

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€ep 1 peK. DKOCUCTEMbI MOpell U OKEaHOB

73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

TYHJp, JIECOB, CTEIEH, TyCThIHb




79 AHTPOTIOTEHHBIE YKOCUCTEMBI 0

R0 Ypboskocucremsl. [IpakTuueckas pabora 05
«M3ydenne u onucanue ypOOIKOCUCTEMBI» '
3akoHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHICTBUI OPraHU3MOB B 0
AKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPA3HEHUI

22 Pa3HBIX TUIOB Ha CyOOpraHU3MEHHOM, 0

OpPraHU3MEHHOM, MOIYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX




buocdepa — obmemnanerapHas 060g09Ka

83 e

84 VYuenue B. . Bepnaackoro o 6uochepe
3aKOHOMEPHOCTH CYLIECTBOBAHHUS

85
ounocdepnr

36 KpyroBopoTs! BemecTs u

OMOreOXNMHYECKHE IIUKIJIbI




3oHanpHOCTH Orochepbl. OCHOBHBIE OMOMBI

87
CyUIH
88 YcTolunBocTh Guochepsl
89 OKOJO0rM4ecKre KpU3HUChl U UX MPUIMHbI
90 BoszeiicTBue uenoBeka Ha 6buochepy




AHTPOIIOr€HHOE BO3JICHCTBUE HA

91 . .
PacCTUTEIbHBINA U )KMBOTHBIM MUD

92 Oxpana npupopt

93 OcCHOBHBIE IPUHIUIIBI YCTOHYUBOIO
Pa3BUTHSL YEJIOBEUECTBA U IIPUPOBI
PanponansHo€ IpUpOAOIOIb30BAHNE U

94 COXpaHEeHHEe OUOJIOTUYECKOT0 pa3HooOpa3us

3eMiin




95

[IpomexxyTouHas arTecTarus.

AHanu3 NpomMeKyTOYHOU aTTEeCTallUH.
O6o0061enne no TeMaM «MUKPOIBOIIOLMS U

96 ) «
e€ pe3yJbTaThl. MaKpOo3BOIIOIYS U €€
pe3yIbTaTh»

97 O6o6menue no Teme «IIpoucxoxaenue u
pa3BHUTHE KU3HU Ha 3eMIIe»

08 O6061menue o teme «IIpoucxoxaeHue

YCJIOBCKA — aHTPOIIOT'CHE3»




99 O060061eHne o TeMe «DKOJIOTUS — HayKa O 1 0
B3aMMOOTHOIICHHSIX OPTaHU3MOB)
O600menue mo reme «OpraHu3MbI U cpenia

100 1 0
oOHUTaHHS

101 O60061eHne o TeMe «IKOJIOTHS BUJIOB U 1 0
MO
O6o06menue no Teme «buochepa —

102 1 0
I00aTbHAs IKOCUCTEMAY)

OBILIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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