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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOmMy mnpeamety "buonorus" (mamee - Owonorus) Ha YpOBHE
cpenHero oOmiero oOpas3oBaHus paszpabotaHa Ha ocHoBe DenepaabHOrO0 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit ®denepannmny, @I'OC COO,
Konnenuuu mnpenojgaBanus y4eOHOTO mnpeaMera «bUOJOTHS W OCHOBHBIX MOJOKEHUI
benepanbHOl paboyeit mporpaMMbl BOCTIUTAHHUS.

VYuebnsiii npenmer «buonorusi» yriny6néaHoro ypoBHs uszydeHus (10—-11 kmaccsr)
SBIIIETCS OJHUM U3 KOMIIOHEHTOB IMpeaMeTHoW obmactu «EcTecTBeHHO-HayuHbIE
npeametb». CormacHo mnojoxkenusm PI'OC COO mnpodunbHble ydyeOHBIE NPEAMETHI,
n3ydyaeMble Ha YriIyOJE€HHOM YpOBHE, SIBIIOTCA criocoOoM auddepeHimanuy o0ydeHus: Ha
YpOBHE CpeJHEero o01iero oopa3zoBaHus U MPU3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXKY
OCHOBHBIM OOIIUM, CpEIHUM OOLIUM, CpeAHUM MNPO(ECCUOHANBHBIM U  BBICIIUM
obpazoBanreM. B TO ke BpeMs KaXIblii W3 3THX Y4YEOHBIX NPEIMETOB JOJKEH OBITh
OPUCHTHPOBAaH Ha TMPUOPUTETHOE pEIIeHHEe Oo0pa30BaTEIbHBIX, BOCIHUTATCIBHBIX W
pa3BUBAIOIIUX 3a/1a4, CBS3aHHBIX C MpodopueHTaIueld 00yJarouxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTH HAYyYHOTO 3HaHUs, CBSI3aHHOT'O C OMOJIOTHEH, MEAUIIMHOM,
HKOJIOTUEH, ICUXOJOTUEH, CHOPTOM WJIU BOEHHBIM JICTIOM.

[Iporpamma mo yueOHOMYy mnpeamety "buonorus" ma€t mnpencraBieHue O LEIU U
3a/layax U3y4deHus yueOHoro npeamera «buonorus» Ha yriayOJ€HHOM ypOBHE, ONpeNeNseT
o0s3aTenbHOE (MHBAapUAHTHOE) TPEIMETHOE COJACp)KAHUE, €ro CTPYKTypUpOBaHUE TIO
pa3ienaM M TeMmaM, paclpelesieHue IO KiaccaM, PEKOMEHAYET IOCJIeA0BaTEIbHOCTh
U3y4YeHHUs] Y4eOHOro MaTepHalia ¢ y4éTOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKHM y4eOHOro mpoliecca, BO3pacTHBIX 0COOEHHOCTEW obOydaronuxcs. B mporpamme 1o
OMOJIOTUN pEaM30BaH MPUHIUIT TMPEEMCTBEHHOCTH C HM3YyYEHHEM OHOJIOTMM Ha YpOBHE
OCHOBHOT'0 00111ero oOpa3oBaHus, Oiarogaps yeMy MpOCMaTpPUBAETCS HAIPaBIECHHOCTh Ha
MOCJEAYIONIee pa3BUTUE OMOJIOTUYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOTO MHUPOBO33PEHUS, SKOJOTHYECKOTO MBIIUICHHS, MPEACTaBICHUN O
3I0pOBOM 00pa3e JKM3HM, Ha BOCHHUTaHHWE OEPEKHOrO0 OTHOIICHHS K OKpY)Karolleu
NpUpoOJIHON cpenie. B mporpamme mo OMOJOTHM TakKe MOKa3aHbl BO3MOKHOCTH y4e€OHOTO
npeamera «buosorus» B peanuzanuu  TpeboBanuit Pd®I'OC COO Kk MmIaHUPYEMbIM
JUYHOCTHBIM, METANPEIMETHBIM U MIPEIMETHBIM pe3yJibTaTaM 00yueHHs U B (DOPMUPOBAHUU
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHHON JEATEIIbHOCTH OOYYalOIIUXCS MO OCBOEHUIO
coJiepKaHusi OMOJIOTUYECKOT0 00pa30BaHus HA YPOBHE CPETHEr0 00IIero 00pa3oBaHusl.

VYuebnsiii npenmer «buosorus» Ha ypoBHE CpeHEro o0IIero o0pa3oBaHus 3aBepIIacT
Oounonornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH HAa PACHIUPEHHE U YIIIyOJieHUE
3HaHUI 00YYaIOIIUXCS O YKHUBOW MPUPOJIE, OCHOBAX MOJICKYJIAPHON U KJIETOYHOM OMOJIOTHH,
SMOPHOJIOTHM W OHOJIOTHHM  Pa3BUTHS, TCHETHKH, CeJEKIMH, OHOTEXHOJOTHH,
HBOJIIOLIMOHHOTO YYEHHUS U SKOJIOTUHU.

N3yuenne yueOHoro npeamera «buonorus» Ha yriyOJeHHOM YPOBHE OPUEHTHPOBAHO
Ha MOJATOTOBKY O0YUYaIOIIMXCA K MOCIEAYIONIEMY MOTYYEHUIO0 OMOIOTMYeCKOro o0pa3oBaHus
B By3ax M OpraHu3alMsIX cpeaHero mnpodeccuoHanbHoro oobpazoBanus. OCHOBY €ro
COJICP’)KaHUSI COCTABJISIET CUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPH H3YYCHUU
00YyYaIOIIMMHUCS COOTBETCTBYIOIIUX CHCTEMATUUECKUX pa3/ieIoB OWOJIOTMU Ha YpPOBHE
OCHOBHOTo oO1ero oopazoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOJy4aroT pa3Butue. Tak,
paciidpeHbl ¥ yriayOJieHbl OMOJIOTHYECKHE 3HAaHHMS O PACTeHMSX, JKUBOTHBIX, Tpulax,
OaKkTepusiX, OpraHW3Me 4YeJOBeKa, OOIMMX 3aKOHOMEPHOCTSX JKH3HHU, OTOJHUTEIHHO
BKJIFOUCHBI OMOJIOTUYECKUE CBEJEHUS MPUKIAJHOTO M TOMCKOBOTO XapakTepa, KOTOpHIE



MOJKHO HCTIOJIb30BaTh KaK OPUEHTHUPHI IJIsl TOCIEeAyIoero Beidopa npodeccuu. Bo3moxkna
TaK)Ke UHTETPaIys OMOJOTUIECKUX 3HAHUN ¢ COOTBETCTBYIOIIMMH 3HAHUSIMH, TTOTy4YE€HHBIMHU
o0yJarouMMucs pu U3y4eHun (PU3MK, XUMUM, Teorpaguu 1 MaTeMaTHKU.

CrpykTypa nporpamMmbl mo ydeOHoMmy mnpeamery "buonorus" orpaxkaeT cCUCTEMHO-
YPOBHEBBIN U BOJIOIMOHHBIN MOAXO0/bI K U3yuyeHUI0 Ouonoruu. COoriacHO UM, U3Y4aroTcs
CBOMCTBAa U 3aKOHOMEPHOCTH, XAapaKTepHbIE JJIS JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alliM, 3BOJIOLMM OPraHUYECKOro Mupa Ha 3emile, COXPAaHEHHs] OMOJOTUYECKOIO
pazHooOpa3us mianetsl. Tak, B 10 ki1acce u3y4aroTcss OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOMN
OnoJ0ruy, SMOPUOJIOTUA U OMOJIOTHM Pa3BUTHSI, TCHETUKU U CEJICKIIMU, OMOTEXHOJIOTUU U
CUHTETUYECKON OHMOJIOTMH, AaKTyalU3UPYIOTCS 3HAHUsA OO0ydalluxcs 10 OOTaHUKe,
300JIOTHH, aHATOMUH, (PuU3HOJOrMU demoBeka. B 11 kmacce w3ydaroTcsi 3BOJIOIMOHHOE
y4eHHUe, OCHOBBI SKOJIOTHH U yueHUue 0 buocdepe.

YueOusplii mpenMer «buonorus» mnpu3zBaH 00eCHneYUTh OCBOCHHE OOYUYaIOIUMUCS
OMOJIOTMYECKUX TEOPUN U 3aKOHOB, WJCH, NMPUHIMIIOB WM MPABUI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHUHBI MUpPA, 3HAHUI O CTPOCHHUHU, MHOTO0Opa3uu U
O0COOEHHOCTSIX KJIETKH, OpTaHW3Ma, MOIMYJISIUU, OMOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIINXCSA
HAYYHBIX JOCTIKEHUSIX, COBPEMEHHBIX MCCIIEOBAHUSIX B OMOJIOTHH, TPUKIIAIHBIX aCIIEKTaX
Ovonornyeckux 3HaHUW. [l pa3BUTUS W TNOJAEpXKaHUS HHTEpeca OOydarommxcs K
OMOJIOTUN Hapsly CO 3HAYUTENbHBIM O00BEMOM TEOPETUYECKOTO MaTepualia B COJICp>KaHUU
POrpaMMBbI 10 OMOJIOTUHU MTPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBIICHUS U PA3BUTHS
TOM WM MHOW o0nacTu OWOJOTWH, BKJIAIOM OTEUECTBEHHBIX M 3apyOCKHBIX YUEHBIX B
penieHne BaXKHEHIINX OMOJIOTHYECKUX U HKOJIOTHYECKUX MPOOIIEM.

[lenp wu3ywyeHuss ydeOHoro mnpeamera «buosorus» Ha yrIyOJNEHHOM YpOBHE —
OBJIaICHHE OOYYAIOIIMMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIMOHAJIBHOW OpraHU3aluu
KUBBIX CHUCTEM pa3HOTO paHTra U MPUOOPETEHHWE YMEHMM MCMOJIb30BaTh 3THU 3HAHUSA B
dbopMUpOBaHUM HHTEpeca K ompeaenae¢HHoN obsactu MpodheCCHOHAIBHOU JEATEeIbHOCTH,
CBA3aHHOM ¢ Ouosiorueil, wiaum K BbIOOPY Y4YeOHOro 3aBeACHHUS [JIsl MPOJOJIKEHUS
OMOJOrNYECKOro 00pa30BaHUs.

JlocTikeHne 1enu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriayOonéHHOM
YpOBHE 00ECIIeUnBAETCS PEIICHUEM CIEAYIOIUX 3a/1ay:

OCBOCHHME OOYy4YalOIMIMMHCS CUCTEMbl OHMOJOTHYECKUX 3HAHHMK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIETIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBujax,
COCTAaBIIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpaA; O CTPOCHUH,
MHOT000pa3uu U OCOOCHHOCTAX OUOJOTHYECKUX CHUCTEeM (KJIETKa, OpPraHu3M, IMOMYJISIIHS,
BUJI, OMOTeOoI1IeH03, Orocdepa); 0 BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUIX
B OMOJIOTHH;

O3HAKOMJIEHWE  OOYy4YalolMXCcs C  METOJaMHM  TO3HAaHUSA  JKMUBOM  TPUPOJBI:
UCCJIEIOBATEILCKUMU  METOJIaMH  OUOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KJIETOYHOU
OuoJIoruu, SMOPUOJIOTUUA U OUOJIOTUM PA3BUTHS, TCHETUKHU U CEJICKIIUHM, OMOTEXHOJOTHH U
CUHTETUYECKON OMOJIOTHMH, NAJCOHTOJOIUHU, 3KOJIOTHH); METOJaMU CaMOCTOSITEIbHOIO
MPOBEJICHUST OWOJOTUYECKUX HCCIICOBAaHUN B Ja0OpaTopuu W B Mpupoje (HaOJI0JICHHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHUE);

OBJIaJICHE OOYYAIOIMMHUCS YMEHHUSIMHU: CAMOCTOSITEIbBHO HAaXOJIUTh, aHATU3UPOBATh U
UCII0JIb30BaTh OMOJIOTUYECKYIO uH(dOpMaIHIO; MOJIb30BAThCS OMOJIOTHYECKON
TEPMUHOJIOTHE W CHMBOJIMKOW;, YCTAHaBIIMBATh CBS3b MEXKIY DPa3BUTHEM OWOJIOTHU U
COIMAIbHO-PKOHOMUYECKUMU U JKOJIOTHUYECKUMHU TPOOJIEeMaMH 4YeJIOBEYECTBA; OLICHUBATh
MOCIICICTBUSA CBOEU JEATEIBHOCTH MO OTHOLICHUIO K OKPYXKAIOIIEW NPUPOJHOU Cpene,



cOOCTBEHHOMY 370POBBIO U 3JI0POBBIO OKPYXKAIOIIUX JIFOJICH; 0OOCHOBBIBATh U COOMIOIATH
Mepbl TIpo(rIakTHKA WHGEKIMOHHBIX 3a00J€BaHUM, MpaBWa TOBEACHHUS B TMPUPOJE H
obecrieueHns 0€30MaCHOCTU COOCTBEHHOM KU3HEAEATEIbHOCTH B YPE3BBIYANMHBIX CUTYAIIHMIX
OPUPOAHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaThb COBPEMEHHBIE Hay4yHBIE
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYalOIIUXCS HWHTEJUIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH B
MPOLIECCEe 3HAKOMCTBA C BBIJIAIOIIUMHUCS OTKPBITUSIMU U COBPEMEHHBIMHU HCCIIEIOBAHUSMU B
OHOJIOTHH, pelllaeMbIMU €10 MPOOJIeMaMH, METOJ0JIOTHEe OHMOJIOTHYECKOTO UCCIEeI0BaHUS,
MPOBEICHUS] OKCIEPUMEHTAIBHBIX HCCIEAOBaHUM, pelieHusT OHOJOTMYECKUX 3ajad,
MOJICTUPOBAHUS OMOJOTUYECKUX O0BEKTOB U MPOIIECCOB;

BOCITUTaHNE Y 00YJarONIUXCsl IIEHHOCTHOTO OTHOIICHUS K )KHBOW MPUPOJIE B 1IEJIOM H K
OTHENbHBIM €€ OO0BEKTaM M SBJIICHHUSIM; (DOPMUPOBAHHE HKOJIOTHYCCKON, TCHETUIECKOMN
TPAaMOTHOCTH, OOIIIEH KyJIbTYphl MIOBEICHUS B IPUPOJC; MHTETPAIIUN €CTECTBEHHO-HAYYHBIX
3HAHMU;

pUOOpETCHHE O0yJarOIIIMMHCS KOMITETCHTHOCTH B paIrmoHATEHOM
PUPOAOIIOIL30BaHUU (COOIOIEHNE TIPaBWJI TOBEJEHUS B TMPHUPOJE, OXPaHbl BHUJOB,
IKOCUCTEM, Ouocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBSI M 3/I0POBBSI OKPYKAIOIIHUX
mone (cobmomeHUss Mep NpoPMIAKTUKK 3a0o0JieBaHUM, oOecreueHre Oe30MacHOCTH
YKU3BHENIEATEIIbHOCTH B UYPE3BBIYANHBIX CUTYAlUSIX MTPUPOJHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HCIIOJIb30BaHUS OMOJIOTMYECKUX 3HAHUN U YMEHUM B TTOBCETHEBHOM JKU3HMU;

CO37aHME YCIOBUM JJII OCO3HAaHHOTO BbIOOpa OOYYAIOIMIMMUCS WHIWBHUIYyaIbHOU
00pa3oBaTeNbHON TPAEKTOPUH, CHOCOOCTBYIOUIEH MOCIEAYIOMEMY HTPOPECCHOHATIBHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUH C WHAWBUAYATHLHBIMU MHTEPECAMH M TMOTPEOHOCTIMH
peruoHa.

OOmiee 4nCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJOTHH Ha yriayOJEHHOM YpPOBHE
cpeaHero oodimiero oopaszoBanusi, coctaisieT 204 ygaca: B 10 kmacce — 102 yaca (3 4daca B
Henenmo), B 11 kimacce — 102 gaca (3 yaca B HEJIEIHO).

OT6op oOpraHu3alMoHHBIX (OpPM, METOJOB U CPEACTB OOydeHHs OHOJIOTUU
OCYIIECTBISIETCS € y4€TOM CHeuuuKd ero cojep’kaHus M HaNpaBJIEHHOCTH Ha
MIPOJIOJKEHUE OMOJIOTUYECKOTO oOpa3oBaHus B OpraHu3aIusIX CpeIIHEero
poeCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s3aTenbHBIM yCIIOBUEM TP 00y4YeHUH OMOJIOTUHU Ha YIIIyOJIEHHOM YPOBHE SIBIISIETCS
MPOBEICHUE JIA0OPATOPHBIX W TMpakTUueckux pador. Taike ywyacTue 0O0y4aromuxcsi B
BBITIOJIHEHUHU TIPOEKTHBIX W Y4eOHO-HCCIEOBATEIbCKUX pPabOT, TeMaThka KOTOPBIX
OTIPEIEIAETCS YUUTEIEM Ha OCHOBE HMMEIONIUXCS MaTepUaJbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX TPUPOTHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

CopnepkaHrue NpOrpaMMbl, BBIIEIECHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas O0MoJIorus — KOMIUIEKCHas: Hayka. KparTkas ucTopust pa3BUTHS
Ouonornu.  buonormyeckue HayKd M HM3y4YaeMble ~MMHU  NIPOOJIEMBI.
@yHIaMEHTaJIbHbIC, NPUKIAAHBIE W IIOWCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HaueHue OMOJOruM B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. IIpodeccun, cBsizaHHble ¢ Ouosioruedl. 3HayeHHE OUOJIOTMU B
IIPAKTUYECKOM JEATEIBbHOCTH 4YEJIOBEKa: MEIULMHE, CEJIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JlemoHcTpanuu

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

Tabmuupbl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. ’KuBble cucTeMbl 4 MX H3y4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBa >KUBBIX
CUCTEM: €IMHCTBO XMMHUYECKOIO0 COCTaBa, JUCKPETHOCTb U  LEJIOCTHOCTD,
CJIIO)KHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPIraHU3aLMs,
CaMOBOCIIPOU3BEECHUE, PA3APAKUMOCTb, U3MEHUYMUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOIYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHsiiti. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKH >KMBOro. JKW3HB Kak (opMa CylIeCTBOBAHUS
Marepun. Hayku, nzyyaromue >KMBbIE CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3alUu.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus. [IoHsaTue o 3aBUCMMON 1
He3aBUCUMOM mniepeMeHHOW. [lmanmpoBanue »skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. Hynesast runote3a. IloHsitue BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosornueckux JaHHbIX. OIlleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yJNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabmupt u cxembl: «OCHOBHbIE TPU3HAKU >KU3HWY», «buonoruueckue
cuctembl», «CBOICTBA KHUBOW MaTepun», «YPOBHU OpraHU3AlUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM XUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
V3y4EeHUs )KUBOU IPUPOIBDY.



O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE s TPOBEACHUS
HaOJII0/ICHUM, U3MEPEHHM, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHUS] COBPEMEHHOW KJIETOYHON
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(epeHIInaTbHOE
neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOI, «DIEKTPOHHBIH MHKPOCKOID,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OuOJIOTUM
(xpomarorpadusi, anextpodopes, auddepeHmanbHOe IEHTPUDYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma um e€ posb Kak pacTBOpUTENIA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPETYIsiiuu. MuHepaibHble BEIIECTBA KJIETKHU, MX OHMOJIOrHYecKas
poJib. PoJib KATHOHOB ¥ AHWOHOB B KJIETKE.

Oprannueckne BewiecTBa KIETKH. buosornueckue mnoauMmepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB O6enkoB. CTpyKTyphl OenkoBoil MoJekybl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEpTUYHAS
CTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukamuss  OGenkoB.
buonornyeckue QpyHkuun 0enkoB. IIpuonsi.

VYrneBonbl. MOHOCaxapu/bl, TUCaxapyibl, OJUTOCaXapyIbl U MOJIUCAXAPHUIBI.
OO6muit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonornyeckue pyHKIIMU YrIeBOIOB.

Jlunuast. 'uapodunsHo-TUapOPOOHBIE cBOMCTBA. Kitaccudukanus TMnuaoB.
Tpurnuuepunabl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTHYECKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, ITOTYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommuiementapuoctu. IlpaBuiio Yapradda. Crpykrypa



JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ouonorndeckue pynkmuu JIHK.
Buael PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoisiorusi: OMOXUMUYecKne U Onodundeckue HcciaeaoBaHUs
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNI. Mooenuposanue
CmMpyKmypbol U OyHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes GUOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanun

[Toptpersr: JI. [lomunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Huarpammel:  «PacrnipeneneHue XUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BellecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyeKyn JUnuaoB», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyiasl ATO».

OOopynoBaHKE: XUMUYECKAs IOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIKOB C TOMOIIbIO KaU€CTBEHHBIX
peaKuumny.

JlaGoparopuass  padora  «lccrmenoBaHne — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUMH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuoruyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHure MpoKapuoOTHIECKOM KieTku. KieTouHas cTeHka OakTepuid U apxen.
Oco0eHHOCTH CTpPOEHMsI TEeTepoTpOo(dHON W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKApUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCHOpPT BEIIECTB uepe3 IIa3MaTUYECKYI0 MeMOpaHy: MacCUBHbBIN
(muddysus, obneruénnas auddysus), akKTHUBHBIA (NEPBUYHBIA W BTOPUYHBIM
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. PaboTta HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aroruros3. Dk3ouuTo3. Kierounas
cteHka. CTpykTypa ¥ GyHKIIMHU KJIETOYHOW CTEHKH pacTeHU, TpuOOB.

[utomna3ma. [luto3one. Ilutockener. [[Bmxenne nurormiazMbl. OpraHou bl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBI KJIETKW: DHJOIUIa3MaTHYeCKas CeTh
(BIIC), anmapart T'ombmku, JTU30COMBI, UX CTpoeHHE W (yHKIHMH. B3anmMoCBS3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMma.
Mexanuszm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3



KJIETOYHBIX ~ MeMOpaH. [mamkuii  (arpaHyfispHBIA)  DHAOIUIaA3MATHYECKUN
peruxkynyM. CekperopHas GyHKIus ammapara ['oabmku. Moougurayus benkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. Tpancmopt
BEILIECTB B KJIeTKE. Bakyonn pactutenbHbIX KieTOK. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABl  KIETKU:  MHTOXOHAPWUM,  ILJIACTHIBI.
IIpoucxoacoenue mumoxonopuii u naracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue U (yHKUMHW MHUTOXOHIpuM U rmuiactul. [lepBuunsle,
BTOPUYHBIE W  CIIOXKHBIE  TJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEUKOIIIACTHI BHICIIIMX PACTEHUMN.

HememOpanusie opranouasl kiaeTku CTpoeHHe W (YHKIIMHM HEMEMOpaHHBIX
OpraHOUJI0B KJIETKU. Pubocomsl. IIpomeosicymounvie Qunramernmul.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBIIICUHBIE  KIETKH.
Axmunogvle KOMNOHenmvl Hemblueunblx Kiemok. MukpotpyOouku. KieTodynsrit
neHTp. CrTpoeHHe U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XpOMATHH, KapUOILIa3Ma, SIPBINIKU, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 mumose. oepmbiii
Mpancnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabmuupl U cxembl: «CTpoeHUE SyKapuOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKn», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHne NPOKapHUOTUUECKON KIIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpONpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEenapaThl OaKTepUabHBIX KIETOK.

JlabopaTtopnasi padora «M3ydeHue CTpOEHHUS KIETOK Pa3IMYHbIX
OpPTraHU3MOBY.

IIpakTuyeckas padora «3ydyeHne cCBOMCTB KJIECTOUHON MEMOPAHBI.

JlaGoparopnass padora «lccienoBanue mia3mMoyi3a W JETUIA3MOJIMN3A B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpalleHie JHEPTUHU B KJIeTKe

AcCUMMIIALINS U AUCCUMUIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oomMeHa
BEIIECTB: aBTOTPO(HBI W TeTepoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnieueHne KieTku: mnpeBpamnieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.



Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTAaHUYECKUX KATAIM3aTOPOB. bemku-
aKTUBATOPbl M OCJNKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DepMEHTATUBHBIX
peakiuii OT pa3IMUHbIX (PAKTOPOB.

[lepBUYHBIl CHUHTE3 OpraHMYECKUX BemiecTB B KieTke. dorocuHTes.
AHokcueenHvlli U oxcueeHHbl omocunmes y oaxkmepuu. Ceemocobuparowue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yermpa. Poib XJI0OporiacToB B mpolecce
dbotocunTe3a. CBetoBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., C4. u CAM-munwvi
gdomocunmesa. IIponykTuBHOCTh (oTOCHHTE3a. Bimsare pa3nudHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HAUCHNE (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuLIupyromue OaKTepuH, XKele300aKTepuu, CcepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HAUYEHHUE XEMOCHUHTE3a.

AnHaspobHbie opranu3mbl. Buabl Oposkenus. IIpomykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToarotoBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHICTUICHUE TITIOKO3BI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHAPHUIA B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEKTUBHOCTh SFHEPTETUUECKOTO OOMEHa.

JleMoHCTpauumn

[Toptpersr: k. IIpuctnu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «POTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHHUE JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPETIapaToB.

JlabopaTtopuass pabGora «/3yueHue  KaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpuMepe aMuiIa3bl WK KaTajlasbl).

JlabopaTtopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICTIIICHUS
MEPOKCHUIAa BOJIOPOA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacseacrBeHHasi uHGoOpMaIus U peajinu3anus eé B KJIeTKe

Peakuun mMatpuuHoro cunrtesa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAacTBeHHOW nHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumiusa — MarpuuHbli cuHTte3 PHK. IlpuHnmme
TPAHCKPUTIIIUU: KOMILJIEMEHTAPHOCTh, aHTUNAPAIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.



Tpaucnsus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocunrese 6enka.
VYcnoBust O6uocunrte3a Oenka. KonumpoBanue amuuokucior. Ponb pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalys reHoma y
MIPOKApUOT U 3YKApHUOT. Peryisius akTUBHOCTM I'€HOB Yy MNpOKapuoT. l'mmoresa
onepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanuzmol IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus oOMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HexiieTouHbie (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHME
MIPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTeproharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, 6axmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, UuHmezpasa.

Bupychbie 3a0oeBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]/, COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaiuz donvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «brocuaTe3 Oenkay, «I'eHeTHYecKuii Koa», «Bupyce»,
«bakrepuodarm».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisiuua. HMHTepdaza u  MUTO3.
Oco0eHHOCTH TMpolieccOB, MpoTeKawIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  IIpecunteTtndyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epUo bl HTEpGa3bl.

Marpuunsii cunre3 JHK — permmukanms. Ilpunnunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aHTUNAPAIUIEIbHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU TPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. KapnokuHes u nuToknHe3. buosiornyeckoe 3HayeHue
MHTO3a.

Perynsinmss mutoThueckoro nukiaa kietku. [Iporpammupyemasi kieTodyHas
rudesnp — arnomnTos.

Knerounoe snpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. Mexanuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «l{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus KIemkKu.

JlemoHcTpanuu



Tabmuubr u cxembl: «KU3HEHHBIM UK KIETKW», «Mutosy», «CtpoeHue
xpomocomy, «Permkanus JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIYKa».

JlabopaTtopnass  pabdora  «l3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHM3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOUHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIECTOUHBIC
BOJIOPOCIH, APYrue MpoTUCThL. KoJIOHWAIbHBIE OPTaHU3MBI.

B3auMocBsA3p 4acTeli MHOIOKJIETOYHOI'O OpraHusma. TkKaHW, OpraHel WU
cucTeMsl opraHoB. Opranusm kak exuHoe uenoe. I'omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJSAINAS, OCHOBHas, MexaHWdyeckas. OCOOCHHOCTH CTpPOECHWUS,
GbyHKUIMIA U pacHONIOKEHHS TKaHEH B OpraHax pacTeHUM.

TkaHu KMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: ANUTEIUAJIbHAs,
COCIMHUTEIbHAS, MbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpoeHUsA, (YHKIUH U
PACITOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHEpaTHMBHBIE OpraHbl pacteHud. OpraHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U YenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrtenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
TUIIBI COEAUHEHUS KOCTEM.

JIBuxeHne  opraHu3MoB. JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >XUBOTHBIX M YEJIOBEKA:
MblnieuHas cucrema. Peduiekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranuszmoB. llornomeHue BOABI, YIJIEKMCIOIO Ta3a U
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. llutanue >XMBOTHBIX. BHyTpuIlOn0oCcTHOE U
BHYTPHUKJIETOUYHOE nuuieBapeHue. [Iutanne mo3BOHOYHBIX KUBOTHBIX. OTHEIBI
MUILIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. Jlpixanue pacteHuid. [[pixanue sxuBoTHBIX. Juddyzus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y NTUL U
MIIeKonuTatomux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.



TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHocHasi cucTteMa IMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOparieHusi. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisiuus.

Beinenenne y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpatuTenbHble Bakyonu. Oprasbl BblaelieHus. DuiubTpanus,
CEKpeIlus U 00paTHOE BCACHIBAHWE KaK MEXaHWU3MbI PaOOThI OPTAHOB BBIJCICHUSI.
CBs13b NOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cCUCTEMaMU. Brienenue y
MO3BOHOYHBIX >KMUBOTHBIX W uenoBeka. [louku. CtpoeHne u (yHKIIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M WUCTHI MPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pAacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHEIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbI crenuduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-celeKkTuBHOro ummyHuteta (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurenabHbie OTBETHl OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocTs W peryiasiuus y
pacteHuid. POCTOBBIE BElIECTBAa U X 3HAYCHHE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTIENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHas perysanus U SHAOKPHUHHAs CUCTEMA YKMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTtanamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOYHBIE BOAOPOCIHN», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOECHUE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKENET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHsie»y, «CxeMa  MUTAaHUS  PACTEHUNY,



«KpOoBE€HOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHue HO0KIEBOro uepsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMblkatromuxcs»,  «HepBHas  cucrema  nrunmy, «HepBHas — cuctema
MJIeKonuTamux», «HepBHas cuctema yenoBeka», «Peduaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUIAPhl KOMHATHBIX PAcTEHUH, repdbapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MTOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacIieTuIeHus Kpaxmaiia U 0eJIKOB Mo AelcTBreM (epMEHTOB, 000pYAOBaHUE JJIS
JIEMOHCTPAILMK OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUMN, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlabopaTopHasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. KpoccnHrosep. buonornyeckuii cmMpiCi
M€i103a M IIOJIOBOrO Tmpouecca. Meio3 W ero Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBoTHBIX. [10510BBIE KENESHI.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIMCTKU
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS HWHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszBute ¢ wmetamopdo3oMm y OECHO3BOHOUYHBIX U



MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4YecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B Ipolecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJIALA OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmunpl 1 cxembl: «BereraTuBHOE pa3MHOXKeHUE», «Turbl Oecnojaoro
pa3MHOXKEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«PazMHOXkeHue ruape», «Meios», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HENpsAMOE pa3ButHe», «Pa3Buthe Malckoro xyka», «Pa3zButue capaHum»,
«PazButne nArymkm», «J{BOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTCHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopyioBaHHe: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPENApATAX .

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTH W H3MEHYMBOCTH
OPraHU3MoOB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponb 0TedeCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. Konbioa, H. 1. BaBunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSA U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJJielbHbIE TE€HBbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIM U PEIIECCUBHBIMI
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI  TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JlemoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXEeMbl CKPELIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOoH

ennHo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTONIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpPEIIMBaHUs. [ UMOTEe3a YUCTOTHI TaMET.

AHanuzupytoniee ckpemuBanue. [[poMeKyTOUHbINM XapakTep HacleIOBaHMUS.
Pacuierienre npu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonornueckue  OCHOBBI  JAUTHOPHUIHOTO
CKpEILIUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHOe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojila. XpOMOCOMHBIM MEXAHU3M OIMpPEAEIEHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepPOramMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [lnenoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM ajuieln3M. B3anmMoAeicTBUE HEAIEIbHBIX TI'€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
TakKe (PU3MOJIOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUM.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBbiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Menpaens», «AHanu3upymrolee CKpemuBanue», «HemomHnoe moMuHUpOBaHUEY,
«ClermIeHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapumotun npozodwib», «Kapuotunm mnTuiby,
«MHOXECTBEHHBIN alJICIN3M», « B3anMo1eliCTBHUE T'€HOBY.

O6opynoBaHue: MoJeNb ISl  JIEMOHCTPAIlMM  3aKOHOB  €IMHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJICHUST M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb A
JIEMOHCTPAlMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.



IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UIIbD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HOopMHUpOBaHUM (DEHOTHIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpensl B (popMupoBaHUH
Moau(pUKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psn u BapuauuonHas kpuBas (B. Horanmucen). CpoiicTBa Moau(pUKaIMOHHON
W3MEHUYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTH. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTranuoHHass W3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYUUMPOBaHHbIE MyTauuu. SnepHsle U
nuToria3MaTuyeckue Myranuu. CoMaTUYecKue W IMOJOBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIUSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBuiioB). BHesinepHas U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYECKUXx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuiet u cxeMbl: «Buasl  um3meHumBOCTHY», «MoauduKamoHHas
U3MECHYHUBOCTDY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiiosy,
«OnnonoTBopeHuey, «I 'eHeTrndecKkre 3a00IeBaHUs YeI0BeKay, « Buasl MyTammii.

OO6opynoBaHuE: XUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTEHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIaMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckas padora «Mytaiuu y Apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioOBeKA

Kapuorun uyenoseka. MexayHapoaHas Iporpamma HMCCIEIOBAaHUS T€HOMaA
yejnoBeka. MeTonbpl  M3ydeHUsT ~TIE€HETHMKH  YeJIOBEKAa: TIeHEaJOTMYeCKHM,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:



MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUs YesloBEeKa. [ eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYenoBeka. boyie3HW ¢ HACNEeNCTBEHHOM IMPeapacioyioKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Ipy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTH peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YeEJIOBEKa K
bU3MYEeCKOMY U XUMHUYECKOMY 3arpsi3HCHUIO OKpY Karomiei cpenl. [ eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpanun

Tabmumpr u cxembl: «Kapuotun yenoBeka», «MeTolbl U3y4eHUS! TEHETUKU
4yenoBekay, «I eHeTnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUUs. 3apOXKICHUE CEIEKIMH U JIOMECTHUKALMH.
Yuenue H. U. BaBunoBa o lleHTpax mNpoUCXOXKIEHUS U MHOro00Opasus
KYJIbTYPHBIX pacTeHuil. Poip cenekuuym B CO3JaHMM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, MmOpoAa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJIEKIIMOHHOU pabOThI.

MeTonbl cenekuMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTY JIbHBIM. OTarml KOMOUWHAIMOHHOM CCJICKIIUU. HcnsiTanue
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PagyanOHHBIN M XUMUYECKAW MYTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUSA U METOOB
pekomOuHaHTHBIX JIHK 11t momydeHus nexoqHoro Marepurana sl CEIeKIIUH.

[Tomyuenue MTOJITUILIIOUIOB. BryTtpusuaosas rUOpUIN3AIINS.
brnuskopoacTBEHHOE — CKpelMBaHue, wid  WHOpuauHr.  HepojcTBenHoe
CKpelnIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mpuuuHbl. Mcmomb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3enéHas
PeBOIOYUAY.

CoxpaHeHUE U U3YUYECHHE T'CHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUMN U
WX JUKAX  pOAWYed ISl CO3/JaHUsT  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. M3yueHue, coxpamenue u ynpasieHue
2EHEMUYECKUMU PecypCcamu CelbCKOXO3AUCTMBEHHBIX U NPOMbBICIOBIX HCUBOMHBIX
8 Yeax VIVHUeHUs CYUeCmeyiomux U co30anUsl HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUl,
nepeodosvix uoetl U nepCcneKmuBHbiX MmexHoI02UlL.

JlemoHcTpanuu



[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnunp! u cxemsl: «LIeHTpBI NPOUCX0XKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHuin», «3aKOH I'OMOJIOTHYECKUX DPSJAOB B HACIEACTBEHHON M3MEHUYUBOCTHY,
«Mertonpl cenexuum», «OTnanéHHas ruopuanzanusy, «MyrareHes».

JlabopaTtopHast padora «J3ydyeHne cOpTOB KyJIbTYypHBIX PACTCHUN U MOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJIEKUHH PACTEHUH U
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3AWCTBO, B JIAOOPaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEeKThI, HUCHOJb3yeMble B OHOTEXHOJIOTUH, — KIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIYYeHHE KHCIOMOJOYHBIX HPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOMOJOTHYECKUX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3taHre TEeXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U MX KOMIIOHEHTOB,
COJIepKallliX HE BCTPEUAOIIHNECS B MPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK W TKaHEW PACTEHUU H
#KUBOTHBIX. Kpuobanku. Comaruyeckas THOpuUAM3aLUAS W COMATUYECKUM
sMOpuorene3. lcnonb3oBaHue TrammionoB B cCeleKuuu pactenuil. llonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
AULEKICTOK U KJIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIIAHTALMU SAECP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbIMYD.

XpoMOCOMHass W TeHHas HWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHCcTpyupoBanue pekomOouHanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOIEMbI TeHHON UHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [11P-
JMAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoMa
YEeJNOBEKA I OLIEHKH COCTOSIHUS €ro 370poBbs. Mcmosb30BaHHWE CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Oumoumkenepus mnsg  pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COoueTaHWEM TEXHOJIOTHHA TPEXMEpHOro OMompwHTHHTA W cKaddonmaunara
JUISL PELIeHUs 3a1a4 IIePCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHure BEKTOPHBIX BaKIMH C IEJbI0 00ecrevyeHuss KOMOMHHUPOBAHHOMN
3anThl OT Bo3Oynuteneidr OPBU, ycTaHoBieHHE MOJIEKYISPHBIX MEXaHU3MOB



¢ynkuonupoBanus PHK-coneprkammx BuUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.
JdeMoHCcTpaIMA
Tabmunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEeHepUsn», «I eHHass HHXKEHEPUsD».
JlaGopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.
IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX IPOTYKTOBY.
JIKcKypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHiIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NPEACTABJICHHI B
omosiornu

OomonnoHHas Teopus Y. [lapBunHa. IIpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas aesTenbHocTh Y. /lapBuHa.

JIBMoKyIIME CUIIbl HBOJIIOLIMU BUIOB 110 Y. JlapBuHY (BbICOKAst HHTEHCUBHOCTD
pPa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiienue cunrernueckord teopuu sBomonuu (CTI). HelTpanbHas
Teopusi 3Boitonuu. CoBpeMEHHas JBOJIOLMOHHAS Ouosorus. 3Ha4YeHHE
HBOJIFOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JleMoHCTpauumn

[Toptpetsr: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuer)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapuipyTa nyremectust Y. lapsunay, «Haxonku Y. [lapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyIbTypHBIX (Hopm
KanycTb», «[lopoabl TOMaIIHUX )KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIICHMSI JBHXKYIIMX CHJI 3SBOJIOIUI,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKOM TEOPUH 3BOJTFOLIIM.

Tema 2. MUKpPO3BOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULIA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOr0o pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHJa TOMYJISIUMU KaK DJIEMEHTApHOE SBOJIIOLMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro pasHosecus J[x. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHuHMBOCTh. Jlpelidp reHoB — ciydaiiHbie
HEHaIpaBJeHHbIE W3MEHEHMs] 4YacToT ajiened B nonymanusx. Oddext
ocHOBaTeNd. JIggexm oOymuiiounoco zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
pasnoobpaszus: npuyunsl u cireocmsus. llposenenue s¢hppexma Opeiigha 2enos 6



oonbwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  mOMyJISIuiL:
reorpaduyeckas (MpocTpaHCTBEHHAs ), OMOJIOrM4ecKast (pernpoayKTUBHAS ).

EcrectBennbiit oTOOp — HampaBisoomui (HakTop SBOJIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIIUMNA,  pPa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUU.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHMH y  OpraHu3MoB.  ApoMopdo3sl U
uanoagantanuu. [Ipumeps! nmpucnocobieHuii y opranu3MoB: MOp(hOIOTHYECKHE,
duznonornueckue, - OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
MPUCIIOCOOJIEHHOCTU OPTaHU3MOB.

Bun, ero xputrepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE (momumIoUIU3aIus,
ruOpuanzanus). JIuTenbHOCTh 3BONTIOIMOHHBIX POIECCOB.

Mexann3mbl GOpMUPOBAHKS OMOJIOTHYECKOTO Pa3HOO0pasHsl.

Ponp  3BOdIOIMOHHON OuWOJOrMM B pa3paboOTKEe HaydHbIX METO/OB
COXpaHeHus: 6ropazHooOpasust. MUKPOIBOMIONMS U KOIBOJIIOLMS [1apa3uTOB U UX
X03s5ieB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUUBOCTU K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauumn

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuupr u cxemsl: «MyTanuoHHass HM3MEHUYUMBOCTHY, «llomynanronHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapau—BaiinOepray, «/Buxyiue
CWJIbl ABOJIIOLUNY, «IDKOJIOTMYECKash M30JsUUs MOMYJALUi ceBaHCKOU (openmny,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonynsiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «CxeMa
JIEUCTBUSL €CTECTBEHHOTO 0TOOpa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbId MenaHu3M», «JKuBble uckonaemseiey, «I10KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoObl BUgooOpazoBaHusy», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITonumionasl pactreHuit», «KamyctHo-penednbiii THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel C MpUMEpaMHu Pa3IMYHBIX MPUCTOCOOJEHUM, dYydyenaa NTUIl U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).



JlaGopaTtopnas  pabGora  «IIpucnocoOneHuss  OpraHu3mMoOB U HX
OTHOCHUTEJIbHAs 1IEJ1eCO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Mertonel W3ydeHMST MaKpol3BOJOLMHU. [laleOHTONOTMYECKME  METOIBI
uzydeHus: oHBoionuu. Ilepexonneie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpPTaHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus sBotonuu. CpaBHeHUE (QIIOpPHI H
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHJEMUKHU U PEIUKTHI.

DOMOPHOJIOTUYECKHE W CPAaBHUTEIBHO-MOP(OIOTUYECKHE METOIbI H3yUCHHS
ABOIONMH. ['eHeTHYeckrue MEXaHU3Mbl HBOJIOLMH OHTOTEHE3a M TMOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  U3Y4YEHHUS  HBOJIIOIUU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOABbl MOCTPOCHUS (HUIOTEHETHYECKHUX
JIEPEBLEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoGpatumocTs 3BoMtonMK. AnantuBHas pagauanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLINH.

JleMoHCTpauumn

[Hoptpetsr: K. M. bap, A. O. KoBanieBckuit, @. Mrosep, 3. I'ekkensb.

Tabnuipl u cxembl: «DUIOTeHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHb, «PyIMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUIGKIIUH, TepOapuu, MYJSHKA HUCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

Hay4Hnbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancnepmusi. J[oHaydHbie TpeACTaBICHUS O 3apOXKICHUM KU3HU (KPEALIMOHU3M).
['MnoTe3a MOCTOSTHHOTO CaMO3apOXKIEHHUS KU3HU U €€ ONpoBepkeHUe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUA. XHUMHYECKas OJBOTIONMSA. AOWOTCHHBI CHHTE3
opraHuyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
OO6pazoBanue monuMepoB u3 MoHOMepoB. KoamepBarHas rumoresa A. .



OmnapuHa, runoTe3a nepBuyHoro Oynpona J[x. XomnaeitHa, reHeTHUECKas TUIOTe3a
I'. Ménnepa. Pubo3umbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnn U MeToApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U  aOCOJIIOTHAS
reoXpOHOJIOTHUS. [ €OXpOHOIOrNYECKas IIKaja: 30HbI, 3Pbl, IEPUOJII, STOXU.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKH KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaTonuTsl. [IpokapruoThl U 3YKapHOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 9Tallbl 3BOJIONMU BBICIIUX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue NIBETKOBBIX
pacTEHUI.

OCHOBHBIE ATallbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emie IO dpaM M IEpUoAaM: apxeu, IMPOTEPO3OW,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro yclIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3HUC, €rO
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanmu
oprann3MoB. OCHOBHbIE CUCTEMATUUYECKUE TPYIIIbI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. H.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apOoXJIeHUs Xu3HW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanpl  HEOPraHMYECKOW  3BoJOUUM», «['eoXpoHOJOrMYecKas  IIKaJIay,
«HauanpHble 3Tarnbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTEY, «OIHOKIETOUYHBIE BOJOPOCIH,
«MHOTOKJIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO



mMupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiimme», «KuiednonoaocTHeiey,
«IInockue 4EepBUY, «YUEHUCTOHOTHEY, «PbIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX MCKOMAEMBIX, MYJIKM OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHass padora «MoaenupoBaHHE — ONBITOB
Muepa—FOpu 1o n3y4eHn0 abHOTEHHOTO CHHTE3a OPraHUYECKUX COCTMHECHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue W OMMCaHHWE MCKOIAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3agaun aHTpONOaOruu. MeTOo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TPECTABICHUN O MPOMCXOXKIAEHUHM YEJIOBEKa. PelnrnosHeie
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMH:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHUeckre. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOTIOTeHe3a: OMOJIOTHYECKUE, COIUATbHBIC.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJNM aHTpoIOreHe3a. PaHHuMe dYenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIbI) U paHHUE MOHTUBI — O0IIUE MPEIKU YeIOBEKOOOPA3HBIX 00€3bsH U
JMOIe. ABCTPAIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reipenbOeprckuii — - oOmMMM  MpesoK
HEAHJEPTATBLCKOTO YEJIOBEKA M YEJIOBEKA pa3syMHOro. YenoBeK HeaHIAEPTaTbCKHI
Kak BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHBbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasleoreneTrka u najieOreHOMMKA.

DBOJIONNS COBPEMEHHOTO 4esnoBeka. EcTecTBeHHBI OTOOp B TMOMYJISAIHSIX
yenoBeka. MyTanvoHHBIN Tiporiecc ¥ moauMopdusm. [lomymsiiimoHHbIE BOJHBI,



nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. I[loHdarue o pace. bousblume pacel: eBpomneouaHas
(eBpaszmiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapable  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AHTPOMNOJIOTUSI U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOMIONMU OMOJIOTHUYECKOTO U COIMAIIBHOTO B UEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJNEeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J|BIKYIIME CHIIBI aHTPOIIOTEHE3a», « DBOJIOLHUOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl 3BOTIOLNHN YEITO0BEKa», «Pachl 4ETTOBEKaY.

OO6opynoBaHue: MYJSDKM — OKaMEHENOCTeH, TPEeAMETOB MaTepUalibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMH CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeOBeKa, MOJIEh
yeperna 4YeIOBeKa W 4epena IIMMIIAH3€, MOJENIb KUCTH 4YEJIOBEKa W KHUCTH
HIMMITaH3€, MOJEJIH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre 3KOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxaeHre U pa3Butue skojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnn, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJIorud. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMU.

Metoasl skosoruu. IlosieBbie HaOMOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHue DKOJOTUYECKUX 3HAHUM JUIA  4YeJIOBEKA. ODKOJIOTHUECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu



[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorum», «Metoasl skonoruny», «Cxema
MOHHUTOPHUHIA OKPYXKaIOLEH CPEIbI».

JlabopaTtopHas padora «M3yueHne METOJI0B JKOJIOTUYECKUX
VICCJIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (HAaKTOPOB: abMOTHUYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ue
3aKOHOMEPHOCTH JAEUCTBUS 3Kojormueckux (axrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOHMOHTHBIE
OpraHU3MBbl.

Abuotnyeckue ¢akropbl. CBeT Kak sKomornueckuir ¢akrop. [eiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opranu3Msbl. [IOMKUIOTEpPMHBIE U TOMOWOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenuss pacteHuii K
NOJJIEp>KaHUI0 BOJHOrO Oananca. Kiaccudukanuss pacTeHUH MO OTHOLIEHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsT  MOANOYBEHHAsl,  BHYTpUOpPraHuW3MeHHas.  (PU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IIpucrnocoOneHuss OpraHusMoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckne putmbl. BHemHue W BHyTpeHHHE pUTMBL. CyTOYHBIE U
roguusbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznenusie Qopmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
JXKuzneHnHble POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI JKUBOTHBIX: T'HIAPOOHMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckune (bakTopBhl. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIAL:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHnYecTBO). Hetpoduueckue
B3aUMOJIEUCTBUS  (TomuYeckue, Qopuyeckue, ¢padbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYILECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanusd. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JemoHcTpanuu

Tabmupl 1 cxeMmbl: «Okonornueckue (axTopsl», «CBETOBOM CHEKTPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu



XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bBHOJIOrMYECKHEe pPUTMBIY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHbIe  (OPMBI  JKUBOTHBIXY,
«9KocucTEMa MMPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
OUTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «Cumomo3»,
«KoMMeHcanuzm.

OobopynoBanue: repOapuM pacTeHHMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOMIOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOUBBHIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJICKIUN TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repbapuu
pacTeHuid, OTHOCSIIUXCS K TUrpoduram, kcepopurtam, Me3ohutaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINUX B Pa3HbIX cpeaax,
repObapum M KOJUIGKUMM PpAaCTeHUAd U JKUBOTHBIX, OOJaJAalONIMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HM, Trepbapuu u
KOJUIEKLIUM PACTEHUH M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
KUBOTHBIX, YYACTBYIOIIUX B Pa3JINYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnass pabGora «BpisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTtopnas pabGora «BpisiBIeHHE MPUCIIOCOOIEHUH OPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. IKo10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKUE  XApPaKTEPUCTHKUA  MOIYJISLHH. [lomymsimua  kak
ounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpenibl, PU3NUECKUX OaphepoB U
0coOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTead MOMYJISUMU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pAacTHasi M TIOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

DKoJiornyeckas CTpykrypa nomysiuud. OLeHKa YMCICHHOCTH MOIYJISILUY.
JlvHamMuKka monynsauuu U e€ peryssnusa. buoThdeckui MOTEHIHAN IOIYJISILUU.
MopenupoBanue IMHaMUKHU NOMYJIsAUUKA. KpuBble pocTa YMCIEHHOCTH IO JISLUU.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSUIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XaruumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huy. [loTeHnnanbpHas U peanu30BaHHas HULLIN.

Bun kak cucrema momynsiumii. Apeanbl BUIOB. Buabl U MX KU3HCHHBIC
CTPaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
WHBA3HUH YyKEPOJHBIX BUIOB.

JlemoHcTpanuu



[Toptper: JIxx. . XaTunHCOH.

Tabnuipl U cxeMbl: «DKOJOTUUECKHE XaPaKTEPUCTUKH TIOMYJISIIAN,
«IIpocTpaHcTBeHHass  CTpyKTypa  monmyysiiun», «Bo3pacTHble  NHpaMHJIbI
nonyysiun», «CKOPOCTh  3aceleHUs IOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opraHuzMamun», «Mogeib 3kosiornaeckor Humu k. M. XatanHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJICKITUU KUBOTHBIX.

JlaGopaTopnasi pabora «IlpucnocoOneHuss ceMsH  pacTeHHUH K
pPacCeNCHUIOY.

Tema 9. Dko10rus COO0IECTB. IKOJIOTHIECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OHMOIIEHO3E.

Okocucrema kak oTkpbiTasi cucrema (A. JIx. Tencnu). DOyHKIIMOHAIBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTteMbl. buomacca u  MIpoayKUus.
DKOJIOTUYECKHE MUPAMUIbI Uucel, OMOMAaCChl U SHEPTHH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @ayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOIEHHbIC BO3JCUCTBUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCEMbL 03€D U peK. DKocucmembvl Mopell U
0KeaHos. Ixocucmemovl MYHOp, 1ecos8, cCmeneti, nyCmbiHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATrposkocucTema. ArponeHo3. Pazmuuns
MEK]ly aHTPOIIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorudyeckoe wu
X035MCTBEHHOE 3HAUCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 hyHKYUOHUpOosanuu 3kocucmem. IlepeHOC SHEPTHH U BEIICCTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTAaHU3MOB, MOMYJISLNN U I9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3JICHCTBUH.

Mexarnusmol 8030eliCmaus 3aepsA3HeHull  PAa3HbIX munos Ha
CcyOOp2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  DKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B8030€lCMBUsL.
MeTo10J10THsI MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmumpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHCTeMa

IMUPOKOJIUCTBCHHOI'O JICCay, «OKOoCcHCTEMA XBOMHOTO Jccarn, «(DYHI(I_[I/IOHEU'H)HBIG



TPYINbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEHIECTB B 3KOCHUCTEME,
«enu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHYECKass MUPAMHIA YUCEID,
«IKonoruyeckas nupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6osotay, «IlepBuunas cykueccus», «BoccTaHoBlieHHE Jieca Mocie
noxkapa», «J9KocucreMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arpoleHo3ey, «[Ipumepsl ypOosKOCUCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uy4delia MTUIL U
3Bepel, repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUI, aKBapUyM KakK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBDY.

JlabopaTtopuasi padora «lV3ydeHue paszHOoOOpazusi MEIKUX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypcHus «DKCKypCUsi B TUIIUYHBIN OMoreoieHo3 (B AyOpaBy, Oepe3HsIK,
CJIbHUK, HA CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKYypcusi «IDKCKYpCHsSI B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmieranerapHass oOojiouka 3eMIIH, TNI€ CYIIECTBYET WIH
CYIIIECTBOBaJIA KM3Hb. PazBuTHe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKupoe
BeIleCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rI100anbHOU 3KOCUCTEMBI. JlMHaAaMu4eckoe paBHOBecue B Onochepe. KpyroBopoTsl
BEILLECTB U OMOT€OXUMHUYECKUE LUKIIBI (YIiiepojaa, a30Ta). PUTMUYHOCTE sIBIEHUI
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHBIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
IIyCTBIHH, TPOIIMUYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa 1
onocdepHbIX PYHKITUH.

JemoHcTpanuu

[Toptpetsi: B. . Bepuanckuid, 3. 3rocc.

Tabnuuel u cxembl: «['eocdhepsl 3emmm», «KpyroBopot azora B mpupoje»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHBIE OMOMBI cymmy, «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneii gec», «llIupokoaucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YennoBek u okpy:kaouias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MPUYMUHBL. Bo3aeicTBHe YelloBeKa Ha
ouocepy. 3arps3HeHHe BO3MyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HEHUE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHre KiumMara.

AHTpONIOreHHOE BO3JIEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC NPUHIMUIBI OXPAHbI MPUPOJIBL.
Kpacubie xuuru. OcobGo oxpansieMble mnpupoanbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U MPUPOJIBI.
PannoHanbHOE  NMPUPOJIONOJB30BAHUE M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpazust 3emiu. OOIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX HKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI ONACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHMOCNOocoOHot dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00ocmyn K
uHgopmayuu NoO  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢  OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHbix 9KOCUCHEM.

JlemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue 1ouBb», «llapHukoBbii  Aadhdext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIU YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢dororpaguu OXpaHsIEMbIX pPACTEHUNW U KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuun, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOMMMHUCS TPOTpaMM  CPEIHEro oO0mero oOpa3oBaHUsA: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACNCHUI0, Haluuue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeleHanpaeienHoe passumiue BHYTPEHHUX YOEKIECHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUUECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OHOJIOTHH JIOCTUTAOTCS
B E€IUHCTBE Y4YEOHONW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapllieMy MOKOJICHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, npupoae U
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUECH JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peau3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOU JESITEIHLHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIBHOCTH IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HMIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCIENOBATEIbCKUX 337a4, YBAKHUTEIBHOIO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOU rPaXJaHCKOU UJICHTUYHOCTH,
NMaTpuOTU3Ma, YBaXEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM IPUPO/IBI,
JTOCTUXKEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHNUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHMMAaHUE IMOITMOHATBHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MIPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIAroNmoJyyusi:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3mopoBOe  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI H  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PETyJsIpHAs Qu3nUecKas



aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYA0TIO0HE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJOTHYECKOW M COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHSTH TaKYyIO JAEATEIbHOCTD;

WHTEPEC K pa3InyHbIM cdepaMm MmpodheCcCHOHATBHON ACITEIHPHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiel mnpodeccun U pearTn30BHIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHHI0O W caMOOOpa3OBaHMIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0TrH4e€CKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHUE TJI00ATLHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHUS M YyMEHUs TpU pelIeHUd NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIOIb30BaHUEeM  (COONIOZCHUE  TpaBUJI  TOBEACHHS B NPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHHWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE  HEINpUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
MPUPOIHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOJIATONMPHUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS NPEINPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MIPAKTHUUYECKOHN JESITEIHLHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;



NOHMMaHUE creuupuKkn OHONOrMM Kak HayKd, OCO3HaHHs €€ poiau B
(GopMHpPOBaHUN PALIMOHATBFHOIO HAYYHOTO MBIIUICHUS, CO3JaHUH IIETOCTHOTO
IpeCTaBICHUS 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE NPUPOIBI, YeJOBEeKa U
o0IiecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pELICHHH MpodiieM
COXpaHEHUS IPUPOHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHM JJISi COBPEMEHHON LWBUIM3ALINU:
o0ecriedyeHnss HOBOTO YPOBHS Pa3BUTHsS MEIWIUHBI, CO3JIaHHE MEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBAa, MOKMCKA MyTeH BBIXOJA U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAIHLHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B HEISIX
NOBBILIEHUS] OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMUupyeMoil
IpU U3y4eHUH OUOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUA JJIs aHaiau3a u
OOBSICHEHMSI SIBICHUM OKpPYXKAlOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JeNlaTh OOOCHOBAHHBIE 3AKJIIOUEHUS HA OCHOBE HAyYHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS IS
peleHus mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATEeThbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTMHU.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIe i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TOHSATHS, OTPakKaIOUUe
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEeUU(PHUKYy METOJOB TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIECC,
CHUCTEMa, Hay4YHBIH (akKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHWE,  HAONIOJICHWe, U3MEpPeHHe, OKCIEpUMEHT ©  Jpyrue);
YHUBEpCalIbHbIC Yy4YeOHBIC JEWCTBUSA (TTO3HABATENbHBIE, KOMMYHHUKATHBHEIC,

peryJisiTUBHbBIE), oOecreynBarome dbopmupoBaHue (GyHKUIHOHATBHON
IPaMOTHOCTH UM  COIMAJbHOW KOMIETEHIMU O0OyYarouuxcsi; CIOCOOHOCTh
oOyuarommxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKNE 3HAHWS W  yHUBEpPCAJIbHbIE yYeOHbIE JEUCTBUS B
MO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.



B pesynprare wu3ydeHus OWONIOTMM Ha YypPOBHE CPEIHETO OOIIETo
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBHS, KOMMYHUKATUBHBIC YHHUBEPCAIbHbIE yUeOHbBIC
JEUCTBUS, PETryJATHBHbIE YHUBEpCAIbHbIC YyueOHBIC JICUCTBUSA, COBMECTHAs
JIeSITCIIbHOCTb.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
0o0pa3oBaHus JIOJDKHBI OTPaXKaTh:

OBaaaeHne YHHUBEPCATbHBIMHU y4eOHBIMU NMO3HABATEIbHBIMH
AeHUCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaIM3UpPOBaTh  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH MOHITHUSMH ),

OTpEeNeNATh LU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS SISl 0OBbsICHEHUS (PaKTOB M SIBIICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHUECKHE pPAaCCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIbLHEIC CpencTBa TS MpECTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIICHWUH B M3y4aeMbIX OMOJIOTHMYECKHX OOBEKTax, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ yU4éTOM aHajau3a MMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICICTBUI AEATEILHOCTH,

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,

pa3BUBATh KPEaTHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIIEA0BATEIbLCKIE AeliCTBHUS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3IMYHBIX METOJ/IOB ITO3HAHMS;

WCIIOJIB30BATh PA3IMYHBIE BUJIBI JCSITEIBHOCTH IO TOJYyYEHHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalNH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(dbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUIOTE3Y €€ pEeLCHUs,, HAXOAUTh apryMEHThl Ul J0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEparype, OHOJIOTMYECKUX CJIOBApSAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBATH 3alpPOChl U TPUMEHATH PA3IMUYHbIE METOJbI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBAThH KYJBTYPy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  NpEACTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe cC
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKHe 3HAKU W CUMBOJBI, (HOpMYyJibl, ab0peBuaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3alUThl  WH)OpManuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBgiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€ CTBUSIMM:

1) o6menmne:



OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4M, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTh MO3UUUNA APYTUX YYACTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh Pa3IU4YHBIMU CIIOCOOAMHM OOIIEHUS M B3aMMOJIECUCTBHS, TTOHHUMATh
HAMEPEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh MJIEU C TMO3ULIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS Ul BBIABICHUS MPOOJEM M UX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIbHYIO JIE€SATEIbHOCTD, BBIABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHHe;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (OPMHUPOBAHHMIO M IPOSBICHHIO IMHPOKON JPYIHIIMH B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJCTh HAaBbIKAMHM  IIO3HABATECAbHOH  peIeKCMM  KaK  OCO3HaHHUS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTATOB U
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHU JUIS OICHKH CHTYyallld, BbIOOpa
BEPHOT'O PEICHHUS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO NPUHMMATH PELICHHS 10 HX
CHIDKCHHMIO;

NPUHUMATh MOTHBBI M apTyMEHTBI JPYTHX IIPH aHaIu3e pPe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTRA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPHU aHaju3e pe3yJIbTaToB
TCSITETbHOCTH;

IPU3HABATh CBOE MPABO U IPABO IPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BEKa.

HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pE3yNbTaThl OCBOCHHS COJEPKAHHMS YYeOHOro MpeaMmeTa
«buonorusiy Ha yrayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCICUYCHHE
npopuapHOro  o0yueHust  oOydaromuxcs  Owojmormu. OHH  BKIIFOYAIOT:
cneruuyeckue st OMOJIOTUH HaYyYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TIO
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peaNbHBIX KXU3HEHHBIX CUTyarusx. [IpenmeTHble pe3ynbTaThl MPECTABICHBI 1O
rojilaM U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tipeamera «buonorus» B 10
KJlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJIOTUU B CHUCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHWW  3aKOHOB TIPUPOABI W  PEHICHUH  TPOOJEeM  palMOHAJILHOTO
TIPUPOOTIOIL30BAHUS, O BKJIAJIC POCCHMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onosoruu;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOITOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI W TIOHATUS (JKWU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,



HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xknerounas Teopus T. llIanna, M. lllneitnena, P. BupxoBa, xpomocomHast Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. M. BaBwioBa — o 1eHTpax
MHOTO00pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHUi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUS], YUCTOThI TaMer,
He3aBUCUMOTO HaciegoBanusi [.  Mengens, TOMOJOTMYECKUX PSIOB B
HacJIeACTBEHHON N3MEHUYUBOCTH H. . Basuiosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCAHUE, HU3MEpPEHHUE,
HaOJIFOICHNE, DKCTICPUMEHT);

YMEHHE BBIICISTH CYIIECTBEHHbIC MTPU3HAKUA: BUPYCOB, KJIETOK MPOKAPUOT U
AYKaApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OaxTepuii, rpubOB, paCTEHUH, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHH, JKHUBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONUX B OPraHU3Max PacTCHUM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHMYECKHUX
MPOLIECCOB: 0OMEHa BemIeCTB (MeTaboIM3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOrO U reTepoTpoHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIIbHOTO  pa3BUTHS ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HUCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aUMOCBS3M MEXK]y OpPraHOMJAMHU KJIETKH U UX
(GYHKIUSAMM, CTPOCHHEM KJIETOK pa3HbIX TKaHeW M uX QYHKIUSAMU, MEXKIY
OpraHamMM M CHUCTEMaMH OpPraHOB Yy pPACTEeHM, >KMBOTHBIX M YEJIOBEKAa U HUX
GYHKIUSAMM, MEXIYy CUCTEMaMH OpPraHOB M HMX (DYHKUUSIMHU, MEXAY >STaramu
oOMeHa BEIIECTB, dTallaMH KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISIBJISATH OTIMUYUTEIIbHBIE MPU3HAKHU JKUBBIX CUCTEM, B TOM YHCIIE
pPacCTEHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl 1I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKHUX TPYIIIL,

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4d, BBISBIATh TPUUMHHO-CJICICTBEHHbIC
CBSI3U MEXK]Iy UCCIIETyEeMbIMU OMOJIOTHYECKUMU MPOIECCaMU U SIBIICHUSIMU, JeaTh
BBIBO/IbI M TIPOTHO3bI HA OCHOBAHUHU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJHATh JIA0OpATOpHbIE M MpakTUYecKue padboThl, cOOJ0IATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATH UX OAKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpMYIHpPYS IeJb HCCICIOBAHUS, aHATU3UPOBATH TMOIYYCHHBIC
pEe3yAbTaThl U JAeNaTh BEIBOBI,

YMEHUE Y4YacTBOBAaTh B y4e€OHO-UCCIIENOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U



nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pPE3yJbTaThl HAa  YYEHUYECKHX
KOH(EPEHIIUSIX;

YMEHHUE OLICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
obnmacti  OWONOrMM M MEIUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAIMpPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHabHON
JESTEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIbHBIHN
MHTEpeC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpeameTHBIC pPE3yNbTaThl OCBOCHMS y4ueOHOTO Tipeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B TO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH 3KOJIOTHMYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
PUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonronHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), nmpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUbl dHEpPruM), rumnore3sl (rumore3a «mupa PHK» V.
['un6epra);

yMEHUE  BJaJ€Th  OCHOBHBIMH  METOJaMH  HAYYHOTO  TO3HAHUS,
UCITIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, U3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS U
OIICHKH aHTPOITOTCHHBIX HM3MEHECHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BHUJ1000pa30BaHUsl, BIUSIHUS ABMIKYIIIUX CHJI DBOJIFOIMU HA TeHO(OHI MOMYJIAINH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIlpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aWMOCBS3U MEXKIY TMPOIECCAaMU IBOJIOINH,
JBIDKYIIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YyMEHUE  BBISBISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aUMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0KAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS31 OPTaHU3MOB U CpeJibl OOUTAHMSI, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOTrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE periaTb OMOIIOTUYECKUE 33a]]a4H, BBISIBISTH TIPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTHUECKUMHU MPOLIECCAaMU U SIBICHUSAMH, JeNIaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOIHOAATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HX OKCHEPUMEHTAIbHBIMU
cpeacTBaMH, (GopMyIupys Leidb HCCIEJOBAHUS, AaHAJIU3UPOBATH IOJIyYECHHBIE
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHME Yy4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJoruM,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHUusIX;

YMEHHE OIICHWBATh TUTIOTE3Bl U TEOPHH O TMPOUCXOXKICHUU KU3HU, YEIOBEKA
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUsS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayuiedl mpodeccuoHalbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBA, MUILEBOU
MPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIETO oOpazoBaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanyecTBo yacoB DJIeKTPOHHBIE
Neq/m  HaMMeHOBaHHe Pa3/ie/ioB U TeM Kontponbubie  [pakTuueckue (undposbie)
NPOrpamMMbl Bcero paGoTI paGoThi o0pa3oBaTe/bHbIE
pecypcsbl
1 buonorus xak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YECHUE 2
3 buonorus knetku 0.5
4 XuMuyeckasi OpraHu3anusi KIeTKu 10 1
S) Crpoenne U QyHKIIUH KICTKH 8
6 OOMeH BemecTB U PEeBpaIleHHE YHEPTUU B 9 1 1
KJIETKE
7 H"aCJ'Ie,[[CTBeHHaSI UHpOpMAIHS U peaTn3aiis 9 1 05
e€ B KIIETKe
JKW3HEHHBIN [IUKIT KJIETKA 6 1 1
9 CrpoeHnue U pyHKIIUN OpraHU3MOB 17 1.5
10 Pa3sMHOXeHHe U pa3BUTHE OPTaHU3MOB 8 1 1.5
11 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U 5 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTU 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTrka yemoBeka 3 1 0.5
15 CenexIyst OpraHMu3MOB 4 1
16 buotexHonorus u cuHTeTHYECKas OMOIOTHs 4 1
17 PesepBHOE BpeMst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 13




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ IpOrpaMMBbL pasi Beero KonTpoabubie IlpakTuyeckue f)lépg? OBAT e.])'IbHLI e
padoThI padoThI pecype
1 3apoxIeHue U Pa3BUTHE 3BOITIOIMOHHBIX 4 1
MIpeJICTaBJICHU B OMOJIOTUU
2 Mukpo3BoIIOIHS U €€ pe3yabTaThl 14 1 2
3 MaxkposBoronus 1 €€ pe3yabTaThl 6 1
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3emiie 15 1 1.5
5 [TpoucxoxaeHue YeaoBeKka — aHTPOIIOTCHE3 10 1 1
DKOJIOTHSI — HayKa 0 B3aUMOOTHOIIICHHIX
6 OpPraHU3MOB M HQJIOPTaHU3MEHHBIX CHUCTEM C 3 0.5
OKpY>Karollen cperon
7 Opranusmsl 1 cpea oOUTaHus 9 1 1.5
8 DKoJ0TUs BUAOB U NOMYJIALUN 9 1 0.5
9 DKoJ0THUs COOOIIECTB. DKOIOTHUECKHE 12 1 05
CHCTEMBI
10 buocdepa — rmobanbHast sKkocucTema 6 1
11 UYenoBek U OKpy’KaroIas cpena 6 1
12 PesepBHOe Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

Jara

Konrpouannnie IIpakrnueckue
p p H3yUYeHHs

padoThI padoTshI

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

buonorus kak KOMILJICKCHAsI HAyKa U KaK 4acTh
COBPEMEHHOTO O0IIECTBA

JKuBbIE CHCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OpraHu3anus )XUBbIX CUCTCM

A W N R

VcTopus OTKPBITUS M U3yUEHUS KIIETKU.
Kiierounas teopus

Metoasl MOJIEKYJIIPHON U KJIETOYHON
6uosioruu. [Ipaktuueckas padora «M3ydyenue
METOJOB KJIETOYHOH OMOJIOTHHA
(xpomarorpadus, 5ekTpodopes,

g depeHnaIbHOe HEHTPUPYTUpOBaHUE,
IT1IP)»

N

0.5

XUMHYECKUN COCTaB KJIETKHA

MI/IHepaJ'II)HI)Ie BE€HIICCTBA KJIICTKH, UX
Omoyiorunueckas POJib

Opranuveckrie BEemecTBa KJIETKH — OEKU.
JlabopaTtopHas pabota «OO0Hapy)eHHEe OCIKOB
C TIOMOIIIbIO KAY€CTBEHHBIX PEAKITHIN»

0.5

CoiicTBa, Knaccuukanys U GyHKIUU OSIKOB

10

OpFaHI/I‘{CCKI/IC BCIICCTBA KJICTKHU — YIJICBOJbI

11

OpFaHI/I‘{CCKI/IC BC€IICCTBA KJIICTKH — JIMIINBI

12

Hyxneunossie kucnotsl. JJHK u PHK.
JlabopaTtopHas pabota «lccnenoBanue
HYKJICMHOBBIX KHCIIOT, BBIJICICHHBIX U3 KJIETOK

0.5




PA3JIMIHBIX OPIraHU3MOB)»

Crpoenue u ¢pynkiuu ATO. Jlpyrue

13 nykneosunrpudocdars (HTD)
14 CexBenupoBanue JIHK. Meroabl reHOMHKH,
TPAHCKPUNITOMUKHU, TIPOTEOMUKH
15 Metoapl CTPYKTYPHOM OMOI0THI
16 Tunsl kaetok. [Ipokapuornueckas KieTka
CrtpoeHue 3yKapuOTUYECKON KIIETKH.
17 [IpakTuueckas pabora «M3ydeHre cBONCTB 0.5
KJICTOYHON MEeMOpaHbI»
18 [loBepXHOCTHBIN anmnapar KIeTK!
OnHOMEeMOpaHHBIE OPTraHOUIBI KIETKH.
19 [IpakTuueckas pabota «M3ydeHne qBUKEHUS 0.5
IIUTOIUIA3MbI B PACTUTEIILHBIX KIIETKAX)
[TomyaBTOHOMHBIE OPTaHOMIBI KJICTKH:
20 MHUTOXOHIPHH, TUIacTH L. JlabopaTopHast 05
pabora «/ccienoBanue miaazMoin3a u
JeTIJIa3MOJIM3a B PACTUTENIBHBIX KIIETKaX»
21 HememOpaHHbIe OpraHOU bl KIETKH
22 Crpoenue U QyHKIUH s17Ipa
CpaBHHTENbHAS XapaKTEPUCTHUKA KIIETOK
23 sykapHot. JlabopaTopHas pabora «3yuenue 0.5
CTPOEHUSI KIIETOK Pa3IMYHBIX OPTaHU3MOB)
ACCHUMUIISIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Tumbsl ooOMeHa
24 BemecTB. JlabopaTopHas pabota «3ydeHue
KaTaJIMTUYECKO aKTUBHOCTH (PEpMEHTOB (Ha
IpUMEPEe aMIJIa3bl WIIH KaTaJlasbl)»
depMEHTaTUBHBIN XapaKTep peakui
o5 KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas 05

pabota «3yuenue pepMEeHTaTUBHOTO
pacIeruieH!s NepoKcua BoI0poia B




PACTUTECIIBHBIX U JKUBOTHBIX KIICTKAX»

26 benku-akTHBaTOPBI U OEIKU-UHTHOUTOPBI 1
27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB 1
28 doTrocuHTE3 1
XemocuHTes. JJabopaTropHas pabora
29 «CpaBHeHue nporeccoB (poTocuHTE3a U 1 0.5
XEMOCUHTE3a»
AHaspoOHbIe opraHu3Mbl. Buibl OposkeHusl.
30 Jlaboparopnas pabota «CpaBHEHHE MPOIIECCOB 1
OpOKEHUS U JBIXAHUSDY
31 AspoOHbBIE OPraHU3Mbl. JTaIb 1
SHEPreTHYecKoro ooMeHa
DHeprus MeMOpPaHHOTO IpaJIneHTa MPOTOHOB.
32 Cunte3 AT®: pabora nporoHHoit ATO- 1
CUHTA3bI
33 Peakuun MaTpu4HOro CHUHTE3a 1
34 Tpanckpunuus — marpuussii cuare3 PHK 1
35 Tpancnauus u e€ 3ranbl 1
36 KomupoBanue amuHOkHCHOT. Postb pubocom B 1
O6uocuHTe3e Oenka
37 Opranu3zanus reHoMa y IpoKapuoT U 3yKapuoT 1
38 MonekynsipHble MEXaHU3MBbI SKCIIPECCUU T€HOB 1
Y 9yKapuoT
Bupycbl — HekJIeTOUHbIE POPMBI KU3HU U
39 obnuratHele napa3uTsl. [IpakTiuueckas pabota 1 0.5
«Co3zmanne MOJIeNTn BUPYCay»
40 BprCHLUIe 3a00JIeBaHNUs YEII0BEKa, )KHBOTHBIX, 1
pacTeHuii
41 HanorexHomornu B OMOJIOTMH U MEIUIINHE 1
42 JKU3HeHHEIN IUKIT KIIETKH 1
43 Martpuunsiii cuates JJHK 1




Xpomocomsl. JITaboparopHas paboTa

44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOIIpernaparax»

45 JleneHue KISTKH — MHTO3 1
Tune! kietok. KapuokuHes 1 HIUTOKHHES.

16 Jlaboparopuas pabora «Habmoienne MuTo3a B 1 05
KJIETKaX KOHYMKa KOpEeIIKa JyKa (Ha FOTOBBIX
MUKpOIIpenaparax)»

47 Peryisanus ;kM3HEHHOT O LIMKJIA KJIETOK 1

48 Opranusm Kak eIHHOE 11EJI0e 1

49 Txanu pacrenuii. JlaboparopHas padora 1 05
«M3ydeHne TKaHeH pACTEHUI»

50 Txanu KUBOTHBIX U YenoBeka. JlabopatopHas 1 05
pabota «M3yuyeHue TKaHeHl JKUBOTHBIX»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «3y4yeHue opraHoB I[BETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena OpraHu3mMoB 1

53 JIBM>KeHHE OpraHu3MOB 1

54 IIutanue opraHu3MoB 1

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[TuimeBapuTenbHas cucTeMa 4eloBeKa

56 JlbIxaHue opraHu3MoB 1

57 JlbIxaHue M03BOHOUYHBIX )KUBOTHBIX M UEIOBEKA 1

58 TpaHcnopT BelecTB y OpraHu3MoB 1

59 KpoBeHocHas cucrema mo3BOHOUYHBIX 1
KUBOTHBIX U YEIOBEKa

60 Briaenenue y opranu3mosn 1

61 3amuTa y OpraHu3MoB 1

62 MMMyHHas cucTeMa 4enoBeKa 1

63 PaznpaxXuMOCTh U peryisuus y OpraHu3MoB 1




['ymopanbHas perymsiius 1 SHIOKpUHHAs

64 crcTeMa JKUBOTHBIX M YeJIOBEeKa 1
65 @OpMBI pa3MHOKEHUSI OPraHU3MOB 1
66 [TonoBoe pa3MHOXKEHHE 1
67 Meiio3 1
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
68 II0JIOBBIX KJIETOK. JIabopaTopHas pabora 1 05
«M3ydeHue cTpoeHHs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIpenapaTax»»
69 WupuBuayanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOreHe3
20 3akJyajika OpraHoB U TKAHEH U3 3apOJIbIIIEBbIX 1
JIMCTKOB
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas
71 pabota «BpIsiBIIeHHE MPU3HAKOB CXOJICTBA 1 0.5
3apOJIbIIIIeH TTIO3BOHOYHBIX JKUBOTHBIX)
PasMHOKEeHHME U pa3BUTHE PACTCHUM.
72 JlaGopatopHnas pabota «CTpoeHHEe OpraHoB 1 0.5
Pa3MHOXKEHHUS BBICIINX PACTCHU
73 HcTopus cTaHOBJICHUS M Pa3BUTHS T€HETHKU 1
KaK HayKH
OCHOBHBIE TIOHSITHS U CHMBOJIBI T€HETHUKH.
74 JlaGopatopHnas pabota «lpo3oduna kak 1 0.5
00BEKT T€HETUYECKUX HCCIIEIOBAHUI
3aKOHOMEPHOCTH HaCJIeI0BaHHSI TPH3HAKOB.
MoHorubpuaHoe CKperuBaHue.
75 [IpakTuueckas pabora "N3yueHue pe3ynbTaToB 1 0.5
MOHOTHOPHUAHOTO CKpPEIUBAHUS Y
po30¢uIH"
76 [uTonornyeckue 0CHOBBI MOHOTHOPUIHOTO 1
CKpEeLIMBaHUs
77 AHnanuzupyrolee ckpeniuBanue. Hermonnoe 1




JOMUHHUPOBAHUEC

Jurubpunnoe ckpermubanue. [Ipaktuueckas

78 pabora «3y4ueHue pe3yabTaToB 1 0.5
JUTAOPUITHOTO CKPEIIUBAHMS Y JPO30(HITBI»

79 [{uTonornyeckrie OCHOBBI AUTHOPHITHOTO 1
CKpEIIUBAHUS

80 CuerieHHOE HaclleZJOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH 1

82 ['eneTuka momna 1

83 I'eHoTHO Kak [eJIOCTHAS CUCTEMA 1

84 ['eHeTHUECKUIT KOHTPOJIb Pa3BUTHUS PACTCHHUH, 1
KUBOTHBIX U YEIIOBEKA

85 MN3MeHUYnBOCTH MpU3HAKOB. BHibl 1
W3MEHYHUBOCTH

86 MopaubukamoHHass K3MEHYUBOCTh 1
BapuainmoHHslIii psi v BapualioHHas KpuBasi.
Jlaboparopnast pabota «MccnenoBanue

87 3aKOHOMEPHOCTEN MOJUPHUKAIIMOHHON 1 0.5
M3MEeHYUBOCTH. [locTpoeHHE BapHaAIIHOHHOTO
psiia ¥ BapUallMOHHOU KPHUBOW»

88 I'eHOTHIINYECKASI H3MEHYHUBOCTD. 1
KoMbOuHaTiBHAasI H3MEHUHUBOCTH
MyTtannoHHast U3MEHUYUBOCTh. [IpakTudeckas

89 pabota «MyTtanuu y npo30¢uisl (Ha TOTOBBIX 1 0.5
MUKpOTIpernaparax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIiecca. 1
DONUTCHETHKA W STTUTCHOMHKA

91 I'enernka yenoBeka. [IpakTudeckas padoTa 1 05
«CocTraBieHe U aHAIHU3 POJTOCIOBHO»

92 MeTtoapl MEIUITMHCKOI T€HETUKHU 1

93 3HaueHne MeJUIINHCKOI T'€HETUKHU B 1




MPEIOTBPAICHUH U JICYEHUU T€HETHIECKHUX
3a00JIEBAHUI YETIOBEKA

OcHoBHbIE OHATHS cenekuuu. JlabopaTopHas

94 pabora «3yyeHue copToB KyIbTypHBIX 1 0.5
pacTeHuil ¥ OPOJ JOMAIIHUX KUBOTHBIX»
MeToab! celneKIMOHHON paboThI.
95 JlaGopaTopHas paborta «/3ydeHue MeTo10B 1 0.5
CEJICKLIUN PACTCHUIN»
JIOCTHKEHHUSI CEJIEKIIUU PACTEHUN U
96 )UBOTHBIX. [IpakTnueckas padora «IIpuBrBKa 1
pacTeHuin»
97 Coxpanenue, n3yueHHe 1 UCIIOIb30BaHNE 1
TCHETUYECKUX PECYPCOB
buoTexHoorus kak Hayka U 0Tpacib
98 npou3BojicTBa. [IpakTHueckas pabora 1 0.5
«3yueHne 06beKTOB OMOTEXHOJIOTUN
99 OCHOBHBIE HANIPABIICHUS] CHHTETUYECKON 1
Ouosioruu
100  XpomocoMHas ¥ TeHHasi HH)KEHepUsl 1
101 MenuimacKkre OMOTEXHOIOT I 1 1
102 PezepBHblIil ypok. HOBT(u)peHI/Ie, o0o01ieHue, 1
CHCTEMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 135




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
[1]
Jl:‘/-ﬂ Tema ypoka Bcero Kourpoapupie  Mpaxkruyeckue II/I[:;‘?GHI/IH gg[()l;l;?;zlfeﬂbﬂme
padoThI padoTshI pecype
1 OpomtonnonHas teopus Y. lapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
Hapsuny
3 Bopn0Oa 3a cymiecTBoBaHME, €CTECTBEHHBIN 1 1
UCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1 1
HBOJIIOLIMH
5 Dransl SBOIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
5 [Tonynsnus — sneMeHTapHast €MHULA 1
3BOJIIOLIMU
3akoH reHeTuueckoro pasHoBecus Jlx. Xapau,
7 B. BaiinGepra. JIaboparopHas pabota 1 05
«BblIsiBIIEHUE U3MEHYMBOCTH Yy 0COO€H OHOTrO '
BUJIA»
8 OneMeHTapHbIe GaKTOPHI IBOITIOLHUU 1
9 O¢ ekt ocHoBarens. IhdekT OyTbLIIOUHOTO 1
rOpJIbIIIKA
10 Murpaunu. M3o0aumuu nomymsimii: 1
reorpaduyeckas, Ouonormueckas
11 EctectBeHHbIi 0TOOp — HanpaBISIOLINI 1
(bakxTop BOJIIOLIUU
12 [TonoBoit oT60P 1
[TpucnocoOaeHHOCTh OPraHU3MOB Kak
13 pe3yabTaT MUKpodBoOIOIMH. JlaboparopHas 1 0.5

pabota «M3yuenue apoMop(ho30B U




HnnoananTauHﬁ y paCTeHI/Iﬁ X ) KUBOTHBIX»

[Tpumepsl nprcocoOICH I Y OPraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHIE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.

14 Jlaboparopnas padota «IIpucnocoOnenus 1 0.5
OpPraHU3MOB U UX OTHOCHUTEJIbHAS
11e71eco000Pa3HOCThY
Bun, ero kpurepuu u CTpyKTypa.

15 Jlaboparopnas pabota «CpaBHEHUE BUIOB IO 1 0.5
MOP(OJIOTHIECKOMY KPUTEPUIOY

16 CrtpykTypa BuIa 1

17 BunoobpazoBanue kak pe3yiabTaT 1
MHUKPOIBOJIIOLUH

18 CBs13b MUKPO3BOJIIOLMH U SIIUAEMUOJIOT MU 1

19 Makpossomonus. [laneonronornyeckue 1
METObI U3yUEHHUs IBOTIOILMU

20 buoreorpaduyeckue MeToab! U3ydeHUs 1
HBOJIIOIIH
OMOpPHUOIOrHYECKHUE U CPAaBHUTEIBHO-

21 MOpP(OJIOTHUECKUE METO bl N3YUEHUS 1
HBOJIIOIIH
MounekynsipHO-TeHETUUECKHEe, OMOXUMHUECKHE

22 Y MaTeMaTUYECKHE METO bl U3YUYECHUS 1
IBOJTIOIIH

23 O0111e 3aKOHOMEPHOCTH HBOJIIOIIIH 1

24 AnantuBHas paauaius. HepaBHOMEpHOCTb 1
TEMIIOB ABOJIIOIIH

o5 Hay4Hble THIIOTE3BI TPOUCXOXKIACHUS KU3HU 1
Ha 3emie

26 JloHay4HbIe PEICTABICHUS O 3apOXKIACHUU 1
KHU3HH

27 OcCHOBHBIE 3TaIbl HEOPTAaHUYECKON IBOFOITUN 1




28 ['unoTessl 3apoXKaCHUS KU3HA 1
Uctopus 3emiin 1 MeTOABI €€ U3YUCHUS.
29 Jlaboparopnas pabota «/3ydeHue u onvucanue 1 0.5
HCKOIMAEMbIX OCTAaTKOB IPEBHUX OPTraHU3MOB)
30 HauanpHbIe 3TaIbl OpraHu4ecKOi BOTIOIIMHI 1
31 DBOJIIONHS DYKApUOT 1
OcHOBHBIE 3TaIlbl 3BOIIOIUU PACTUTEILHOTO
30 mupa. [IpakTuaeckas padbora «3ydcHne 1 05
0COOCHHOCTEH CTPOEHUSI PACTEHUN pa3HbIX
OTJICIIOB)»
33 OCHOBHBIE 3Talbl HBOJIKOLUN KUBOTHOTO MUPA 1
DBouronus )KUBOTHBIX. [IpakTuyeckas pabora
34 «M3yueHmne 0coOEHHOCTEH CTPOCHUS 1 0.5
MO3BOHOYHBIX KUBOTHBIX )
35 Pa3BuTHe xu3HU Ha 3eMIie 10 3paM U 1
eproam
36 MaccoBble BBIMHPAHUST — IKOJIOTUICCKUE 1
KPHU3HCHI MPOILIOTO
37 CoBpeMeHHBIH KOTOTUYECKHUI KPU3HC, €r0 1
0COOEHHOCTH
38 CoBpemeHHas cucteMa OpraHu4ecKkoro Mupa 1
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI 1
OpPTraHU3MOB
40 AHTPOTIONIOTUS — HAayKa O YeJIOBEKE 1
41 PasButne npeacraBieHuit 0 MPOUCXOKACHUN 1
YeloBeKa
MecTo yenoBeka B CUCTEME OpTraHUIEeCKOTrO
42 mupa. Jlaboparopnas padora «M3ydenue 1 05
0COOCHHOCTEH CTPOCHHUS CKeJleTa YellOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM))
43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a 1




CooTHollleH’e OUOJOTHYECKUX U COLMAJIBHBIX

a4 (hakTOpOB B aHTPOIIOTEHE3E 1

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1

46 [Taneorenerrka U MajgeoreHOMHUKA 1

47 DBOJIIOLHS COBPEMEHHOTO YEJIOBEKa 1
Yenoseueckue pacel. [Ipaktuueckas pabora

48 «M3y4eHne 3KOJIOTHYECKUX alalTalui 1 0.5
YeIIOBEKa»

49 MeXauCIUIIMHAPHBIC METO/Ibl aHTPOIIOJIOTHH 1

50 3apoK/IeHHE U PA3BUTUE YKOJIOTUHU 1
Metonst skonorun. JlabopaTtopHast pabora

51 «3yueHne MeTo0B IKOJOTHUECKUX 1 0.5
UCCIIETOBAHHI»

50 3HaueHue SKOJOTUYECKUX 3HAHUHN AJIs 1
YelloBeKa

53 Okonorndyeckue GaKTopsl 1
Abunornueckue gakropsl. CBeT Kak

54 skosornueckuit pakrop. JlabopaTtopHas 1 05
pabota «BrIsiBIIeHHE TPUCTTOCOOIECHU
OpPraHM3MOB K BIUSIHUIO CBETa»
AbGuoTtndeckue daxktoprl. Temneparypa kak

55 skosornueckuit pakrop. JlabopaTtopHas 1 05
pabota «BrIsiBIIeHHE TPUCTTOCOOTECHU
OpPraHU3MOB K BIHSIHUIO TEMIIEPATYPHI»
AbGuotnueckue GpakTopbl. BriaxHOCTh Kak

56 skoJornyeckuit pakrop. JlabopaTopHas 1 05
paboTta «AHATOMHUYECKHE OCOOCHHOCTH
pacTeHHIA U3 pa3HbIX MECT OOMTAHUSY

S7 Cpenbl 0OuTaHs OPraHu3MOB 1

58 Bronornveckne puTMsbl 1

59 JKuznennbie GopMbl OpraHU3MOB 1




60 buotnueckue GpakTops 1
3HaueHre OMOTUYECKUX B3aUMOIEUCTBUAM IS

61 CYIIECTBOBAHHMSI OPraHU3MOB B CpeJIe 1
oOuTaHus

62 DKOJIOTHYECKUE XapAKTEPUCTUKH TOMYIISAIIUN 1
OCHOBHBIE TIOKA3aTEIIH TOMYJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 1
M0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa, 1
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKast CTPYKTYpPa MOIMYJISIIHH 1

66 JInHaMuKa MONYJISIINAN U €€ perysinus 1

67 KpuBbie pocTa 4MCICHHOCTH TOMYJISIIHH. 1
KpuBbie BEDKHUBaHHS
Dkonoruveckas Huia Bujaa. JlabopatopHas

68 pabota «[IpucrocobneHus CeMsIH pacTeHHH K 1 0.5
pacceneHuIo»

69 Bun kak cucrema nonyisiuit 1

70 3aKOHOMEPHOCTH TMOBECHUS U MUTPALIAN 1
KUBOTHBIX

71 Coo0r111ecTBO OpraHu3MOB — OHOIIEHO3 1

72 DKocucrema Kak OTKpbITasi CHCTEMA 1

73 KpyroBopot BemecTB 1 MOTOK SHEPTUU B 1
IKOCHCTEME

74 OCHOBHBIE TIOKA3aTEIN IKOCUCTEMBI 1

75 DKOJOTrHYECKHEe MUPaMHIbI 1

76 W3meHeHus coo0IIecTB — CYKIIECCUU 1

77 [Tpupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U 1
peK. DKOCUCTEMBI MOPEH M OKCaHOB

78 [IpupoHbIE 5KOCUCTEMBI. DKOCUCTEMBI TYHP, 1




JIECOB, CTETICH, ITyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

80 VYp6oskocucremsl. [IpakTrueckas padboTta 1 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '

81 3aK0H0Me£)HOCTEI (hopMHUpPOBaHUS OCHOBHBIX 1
B3aUMOJICHICTBUI OPraHU3MOB B SKOCUCTEMAX
MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM, 1
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaast 0601049Ka 1
3emin

84 Yuenne B. W. Bepranckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYyIIECTBOBaHUs OHOChepbl 1

86 KpyroBopoTsl BeniecTB 1 OMOTeOXUMHUYECKHIE 1
LIUKJIBI

87 3oHanbHOCTh 6Huochepsl. OCHOBHBIE OMOMBI 1
CyIIH

88 Y CTOWYUBOCTH OHOCHEpBI 1

89 DKOJIOTHYECKHE KPU3KCHI U UX TIPUUYMHBI 1

90 BoszeiicTBue uenoBeka Ha Guochepy 1

91 AHTpOHOFeHHVOC Bo311e1710TBVHe Ha 1
pacTUTENLHBINA ¥ JKUBOTHBIA MHP

92 Oxpana IpupoabI 1

93 OCHOBHBIE TIPUHIIHITB] YCTOHYHNBOTO Pa3BUTHS 1
YeJI0OBEYECTBA U MPUPO/IBI
ParmonansHO€ TPUPOIONIOIB30BAHNE

94 COXpaHEeHHEe OMOJIOTHYECKOTO pa3Ho0Opa3us 1
3emin

95 O600mmenue mo reme «MUKPOIBOTIONHUS U €€ 1

pe3yIabTaThD»




O6006menue mo Teme «MaKpOIBOIIONHUS U €€

96 1
PE3YIIBTATHI»

97 O606menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HH HA 3eMIIe)

98 O606mmenue o teme «IIporcxoxaeHue 1
YeII0OBEKa — aHTPOIIOTEHE3»

99 O060061IeHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)
O06o0meHne 1o Teme «OpraHu3Msbl ¥ cpena

100 1
oOuTaHUS

101 O6o6meH1§e 1o TeMe «DKOJIOTHUS BUJIOB U 1
TOTTYJISALH»

102 O606menue o Teme «buochepa — 1
ri100abHasi 3KOCUCTEMAy

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

ChopmupoBaHHOCTh 3HAHUH O MeCT€ M POJM OHWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB MPHUPOABI U PEIICHUU >KU3HEHHO
BaXXHBIX COIUATBHO-ITUYECKHX, SKOHOMHUECKUX, SKOJIOTUYECKHUX MPOOIIeM
YelOBEYEeCTBa, a TaKXKe B PEIIEHUH BOMPOCOB  PAIOHAIBHOIO
MPUPOJOIIONB30BaHNSA, B (OPMHPOBAHUU IIEHHOCTHOTO OTHOIIEHHS K
npuposae, OOILIECTBY, YENOBEKY; O BKJIAJAE POCCHUICKUX M 3apyOeiHBIX
yU4€HBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Bnanenue cucremoii 3HaHHMI 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHUS,
UCIOJb3yeMbIX B OHOJOTMYECKUX MCCIEOBAHUAX MKHUBBIX OOBEKTOB U
9KOCHUCTEM (OIMCaHUE, U3MEPEHHUE, TPOBECHUE HA0I0IEHUI); crioco0aMu
BBISIBJICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE.

YMeHHne BBIIBUTaTh THUIOTE3bl, MPOBEPATH HX OSKCIEPHUMEHTAILHBIMU
cpeactBamu,  (oOpMyaupys ~ Lelb  HCCIEIOBAaHUS,  aHAIW3UPOBATh
MOJTyYCHHBIE PE3YJIbTATHI U JI€IaTh BBIBOJIBI.

BbisiBiieHHME  3aBUCMMOCTHM  MEXKJY  HCCIEAyeMbIMM  BEIMYMHAMU,
OOBSICHEHHE TOJYYCHHBIX pE3yJIbTaTOB U (POPMYIMPOBAHHE BBHIBOIOB C
UCIOJIb30BAHUEM HAayUYHBIX MOHITUHN, TEOPUI U 3aKOHOB

YMeHue BiasieTh CUCTEMOW OMONOTHMYECKHUX 3HAHWUN, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIOIME OMOJIOTMYECKUE TEPMHUHBI M TOHATUS (KWU3HB, KIIETKA,
TKaHb, OpTaH, OpraHU3M, BHJI, MOIMYJISIIUS, SKOCHCTeMa, OHOIIeHO3, bruocdepa;
METa0OoMM3M, TOMEOCTa3, KIETOUHBIA WMMYHHTET, OHMOCHHTE3 Oelika,
OUOTIONMMEPBI,  TUCKPETHOCTh,  CaMOPETYJSIHMS, CaMOBOCIPOU3BEICHHUE,
HaCJeACTBEHHOCTh, U3MEHUYMBOCTb, SHEPr03aBUCUMOCTb, POCT U Pa3BUTHUE);
O6uosiornyeckue Teopun: kierouHas teopus T. llIBanna, M. Illneiinena, P.
BupxoBa; kioHanpHO-cenekTUBHOTO uMMyHHTeTa [I. DOpmux, W.H.
MeunukoBa, XpOMOCOMHas Teopusi HacieacTBeHHOCTH T. MopraHna, 3akoH
3aponbimieBoro cxoxacrsa K. bapa, sBomtoumonnas teopust Y. JlapBuna,
CUHTETUYECKass TEOpHUsl 3BOJIOLMH, Teopus aHTpornoreHe3a Y. [lapBuHa;
teopusi 6uoreoneno3a B.H. Cykauépa; yuenne H.M. BaBunoBa o nenrtpax
MHOT000pa3usi U TMPOUCXOXKICHUSI KYIbTYpHBIX pacTeHuid, yduenue A.H.
CeBeprioBa 0 TyTSX U HampaBlICHUSAX HBOJONUH, YydyeHue B.U.
Bepnazackoro — o 6uocdepe);

3aKOHBI (eIMHOO0Opa3usi TMOTOMKOB TIEPBOrO MOKOJIEHUS, pPAaCUICTICHUs
MPU3HAKOB, HE3aBUCHUMOIO HaclenoBaHus npu3zHakoB [. Mengens;
CUEIUICHHOTO HAaCJIe0BaHUs MTPU3HAKOB U HAPYIICHUS CUEIICHUs reHoB T.
Moprana; roMoJIOTHYECKUX PSJIOB B HACleACTBEHHON m3meHunBocTH H.U.
BaBunoBa; renermueckoro paBHoBecus J[x. Xapaum um B. BaiinOGepra;
3apojpiiieBoro cxojactBa K. bapa; Ouorenernueckuii 3akon J. ['ekkens, O.
Mironnepa);

MIPUHIIMIIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHumyma lO. JIubGuxa, H5KOJIOrMYecKON NUPaMUIbl YHUCEIl,




OMOMacChl U DHEPTHUN);
runore3sl  (koauepBatHo AWM. Omnapuna, mnepBuyHoro OynaboHa JK.
XomnpaeitHa, mukpochep C. Dokca, pudo3uma T. Yek)

VYMmenune peaTh MOMCKOBBIC OHOJ0ruYecKue 3aaa4u; BbIABJIATE IPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY HCCICAYCMbIMU OMOJIOrHYECKUMH OG’bGKTaMI/I,
mpoueccaMn M SBJICHUAMM, AC€JIAaTh BbIBOJAbI M IIPOTHO3bI HAa OCHOBAaHHWH
IOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIAATb TI'CHOTUIIMYECKUEC CXEMbI CKPCIIMBAHUA [JI1 pPa3HbIX THIIOB
HaCJICAOBaHUA IIPU3HAKOB Yy OpPraHnu3MoOB, COCTABJEITH CXCMBI IICPCHOCA
BCHICCTB U DOHEPI'MU B OKOCUCTEMAX (HeHI/I IIUTaHWA, ITUIICBBIC CCTI/I)

YMeHue ycTaHaBIMBaTh B3aMMOCBSI3M MEXIY CTPOECHUEM U (YHKIHSIMHU:
OpraHOMJOB, KJIETOK pa3HbIX TKAHEW, OpraHaMHU U CHCTEMAMHU OpPraHOB Yy
pacTeHMii, XUBOTHBIX M YEJIOBEKa; MEX]y O3TalaMd OOMEHa BEIECTB;
JTallaMy KJIETOYHOI'O IMKJIA W KU3HEHHBIX LIMKJIOB OPraHU3MOB; dTallaMH
SMOpPUOHAILHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTUIIOM U
¢dakTopamMu cpefpl OOWTaHUS; TPOLECCAMH HBOJIONHUH; IBIKYIIUMHU
CUJIaMHM  aHTPOIIOr€HEe3a; KOMIIOHEHTaMU pPAa3jM4YHbIX OJKOCUCTEM U
MPHUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB

YMeHue BhIIENATh CYILECTBEHHbIE IPU3HAKHU:

CTPOEHHUSI BHUPYCOB, KIJIETOK MPOKApUOT U 3YKApUOT; OAHOKJIETOUHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OHOTC€OIICHO30B, JKOCHCTEM U
O6uocdepsl; CTPOCHHUsSI OPraHOB U CUCTEM OpPraHOB PACTEHHM, KUBOTHBIX,
YeJIOBEKa; MPOLIECCOB KUZHEIACATEIbHOCTH, MPOTEKAIOIINUX B OpPraHu3Max
pacTeHuil, )KUBOTHBIX M 4YEJOBEKa; OMOJOTMYECKUX MPOLIECCOB: OOMEHa
BemiecTB (MeTabosm3m), HHpopMaIK U IPEeBPAICHHUS SHEPTHH, OPOKESHHS,
aBTOTPOGHOrO0 M TeTepoTpoHOro THUIOB NHUTaHUS, (HOTOCHHTE3a M
XEMOCHHTE3a,  MWTO3a,  Melo3a,  raMmeroresHesa, 3MOpHOIeHe3a,
NOCTAMOPHOHAIBHOTO ~ Pa3BUTHUS,  Pa3MHOXKEHHUS,  MHIUBHYaIbHOTO
pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUSl T'€HOB, IE€TEPO3UCA;
JeUCTBUI MCKYCCTBEHHOTO O0TOOpa, CTaOMJIM3MPYIOLIETO, IBHXKYIIETO M
pasphIBAIOIErO  €CTECTBEHHOTO  OTOOpa;  auIOMAaTpUUYecKOoro M
CHUMIIaTPUYECKOTO BU000pa30BaHUs; BIUSHUS JIBUXKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OHJ NOMyNALNH; NPUCHOCOOIEHHOCTH OPraHu3MOB K Cpele
oOuTaHus, YepeloBaHNs HAIIPABIEHUH 3BOIIONNU; KPYTOBOPOTA BEILECTB U
MIOTOKA SHEPTUU B IKOCHCTEMAX

CchopMupoBaHHOCTb YMEHHS BBIIEIAThH CYIIECTBEHHbIE TPU3HAKH BHPYCOB,
KJIETOK MPOKApHOT M DYKAPHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OHOI€OLIEHO30B U 3KOCUCTEM; OCOOEHHOCTH
mporieccoB OoOMEHa BEIIECTB M MPEBpalleHUs] DYHEPTUH B  KIETKE,
(doToCHHTE3a, IUIACTHUECKOTO M 3HEPTreTHYECKOro oOMeHa, XeMOCHHTE3a,
MHUTO33, Mei03a, OIUIOJIOTBOPEHHUS, PpA3BUTHUS W  Pa3MHOXKCHUS,
WHAMBUYAIILHOTO pa3BUTHS oOpraHu3ma (OHTOreHes3a), OOppOBI 3a
CYLIECTBOBAaHHUE, €CTECTBEHHOT'O otOopa, BUJI000pa30BaHus,
NPUCIIOCOOJICHHOCTH ~ OpPraHU3MOB K  cpele  OOWTaHMs,  BIMAHUS
KOMIIOHEHTOB JKOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHUH B HKOCHCTEMAax
CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB M NpPEBpAILlCHHs HHEPIUU B
ouocdepe

YMeHue ucnoib30BaTh COOTBETCTBYIOIIME apTyMEHTbI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY JUISl JI0KA3aTeNIbCTBA POJICTBA OPraHU3MOB
pa3HBIX CHUCTEMAaTHYECKHUX TPYIII; B3aUMOCBS3H OPTaHU3MOB W CpEIbl




oOWTaHMs; €IWHCTBA 4YEJIOBEUECKHMX pac; HEOOXOAUMOCTH 30POBOTO
o0pas3a )XKU3HHU, COXpAaHEHHS pa3HOOOpa3us BUOB U SKOCUCTEM KaK YCIOBHS
COCYIIECTBOBAHHUSI IIPUPOJIBI M YETIOBEYECCTBA

YMeHue  KpUTHYECKHM  OLEHMBAaTh  HMH(OpMaIMio  OMOJIOrMYECKOro
COJIEp)KaHUs; HMHTEPIPETUPOBATh ATHUYECKHUE AaCIEKThl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJNOIMH, MEIULMHE, OMOTEXHOJIOTHMH; paccMaTpUBaTh
r7100aNbHbIE YKOJIOTUYECKHE POOIEeMBI COBPEMEHHOCTH, (POPMUPOBATH 1O
OTHOILLIEHHIO K HUM COOCTBEHHYIO IIO3HIIHIO




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'MHA

Kon
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

11

CoBpemeHHas OMOJIOTUSI — KOMIUIEKCHAs Hayka. brosjornueckue Hayku U M3ydaeMble
uMH  npoOsiembl. DyHAaMEHTaJIbHBIE, TMPHKIAAHBIE W [OUCKOBBIE HAayYHBIC
UCCIIeIOBaHMs B OMOJIOTUH.

3navyenue OMOJIOrHH B (POPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTHUHBI
mupa. [Ipodeccuu, cBsa3anHble ¢ O6uonoruei. 3HaueHue OMOJOTHH B MPAKTUYECKOM
NESTEIbHOCTH YEJIOBEKA: METUIIMHE, CEJIbCKOM XO0351CTBE, IPOMBILUIEHHOCTH, OXpaHe
MIPUPOJIBI

1.2

13

XKusble cucTeMbl Kak MNpeaMeT u3ydeHus Ouoniorud. CBONCTBA IKHUBBIX CHCTEM:
€AMHCTBO XUMHYECKOTO COCTaBa, AUCKPETHOCTh U II€JOCTHOCTh, CJIOXXHOCTb U
YIOPSA0YEHHOCTh CTPYKTYPBHIL, OTKPBITOCTb, camMoopraHu3anus,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUHNBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHM3anuy JKHUBBIX CHCTEM: MOJICKYJSPHBIN, KIETOYHBIA, TKaHEBBIH,
OpraHU3MEHHBIN, MOMYISAIUOHHO-BUIOBOM, SKOCHCTEMHBIN (OMOT€OLIEHOTHYECKU),
o6uocdepnsiid. [Iporeccel, mpoucxoasiue B XKUBbIX cUcTeMax. OCHOBHBIC MPU3HAKU
XKUBOTO. JKM3HB Kak (hopMa CYIIECTBOBAHUS MaTEPHH

Metoner  Omosormdeckoid Hayku. HaOmromeHue, W3MEpeHHE, JKCICPHUMEHT,
cucTeMaTu3anus, Meraananus. [IoHsATHe 0 3aBUCUMON M HE3aBHUCHUMOU IEePEMEHHOM.
[TnanupoBanue skcnepumenTa. [loctanoBka u npoBepka rumnote3. Hynesas runoresa.
[TonsTre BEIOOPKH U €€ JOCTOBEpHOCTh. Pazdopoc B OMonorndeckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH TIOJIYUCHHBIX PpPe3yJabTaTOB. I[IpHUMHBI HMCKaKEHUS pE3yIbTaTOB
skcriepuMeHTa. [IoHATHE CTAaTHCTHYECKOTO TeCTa

2.1

Knerka kak Onojorudeckas cucrema

Knerka — cTpykTypHO-(yHKIMOHANBHAS €OUHUIIA KHUBOro. Vcropust OTKpBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineiinen, P. BupxoB). OcHOBHBIE MIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOPHUH.
MeTtoabl MOJEKYISIpHOW M KIETOYHOM OMOJIOTMM: MHKPOCKOIHUS, XpomMaTorpadus,
aneKTpodope3, METO/I MEUEHBIX aTOMOB, AU(PQEpeHIInaIbHOe LEHTPUPYTHpOBaHUE,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XVMMHYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMUKpOdJIeMEHThl. Boxa u eé
pOJIb  KaK pacTBOpPUTENS, peareHTa, ydacTue B CTPYKTYpUPOBAaHUHU KIIETKH,
TEIUIOperyysiluu. MuHepanbHble BellecTBa KJIETKH, WX Ouojoruuyeckass poib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

buonornyeckue nonumepsl. beiaku. AMMHOKUCIOTHBIM cocTaB OenkoB. CTPYKTYphI
6enkoBoil Monekyinbl. [lepBuyHas cTpykTypa Oenka, menTHAHas CBs3b. Bropuunas,
TpeTU4Has, 4YeTBEpPTUYHAas  CTPYKTypol. JleHatypauus. CBoiicTBa  OeJKOB.
Krnaccudukanus 6enkos. buonornueckue GpyHKuu 6€IKoB.

VYraeBoasl. MoHOCaxapuabl, 1ucaxapu/bl, OJIMrocaxapubl U nouucaxapuiasl. OOmmii
MJaH CTpPOeHUs U (U3UKO-XMMHUYECKHE CBOMCTBA YIJIEBOJOB. buosornveckue
(GYHKIIHUU YTTIEBOJIOB.

Jlumuger.  T'mapodubHO-THApOGOOHBIE  cBoiicTBa. Kiaccudukanus JHUMHIOB.
Tpurnuuepunsl, ¢ochomunuasl, BOCKH, cTepouabl. buomormueckue QyHKINH
munuaoB. OOmme cBoiicTBa OMOJIOTMYECKUX MeMOpaH — TEKydecTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHUIO, MTOJIYIIPOHUIAEMOCTb.

Hyknennoseie xwucimorel. JIHK u  PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
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Hyxneoruapl. [Tpuanun kommiementapuoctu. [Ipasmio Yapradda. Ctpykrypa JHK
— NBOHMHas crupaib. MecroHaxoxaeHue u Ouonormueckue ¢ynkmuu JIHK. Bumbr
PHK. ®yukuun PHK B knetke.

Crpoenue wmosekynbsl AT®. Makpospruueckue cBsizu B MoJiekyiae ATO.
buonornueckne ¢ynknuu AT®. BoccraHoBIEeHHBIE TEPEHOCYUKH, UX (YHKIHHU B
kietke. Cexksenuponanue /JHK.

CrtpykrypHas Ouosiorus: OnoxuMuyeckue u 6nodu3nuecKue ucciael0BaHus CoCTaBa u
MIPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYII

Tunsl  KJIETOK:  3yKapuoTudeckas U Ipokapuoruueckas.  CTpyKTypHO-
(GyHKLIMOHATIbHBIE 00Pa30BAHNUS KIETKH.

CrpoeHre MpOKapHOTUYECKOW KiIeTkh. KieTodynas cTeHKa OakTepuil U apXei.
OcobeHHoCTH cTpOoeHHsI TeTepoTpo(HOI 1 aBTOTPO(YHOIN NIPOKAPUOTUYECKUX KIIETOK.
MecTo U posib MPOKAPUOT B OMOICHO3aX.

Crpoenre M (QyHKIMOHUpPOBaHME JSyKapuoTHYecKoM kierku. [lnasmarmyeckas
MeMOpaHa (turazmasiemma). CTpyKTypa IuTa3MaTmueckoil memOpanbl. TpaHcmopT
BEIIECTB Yepe3 IUIa3MaTUYecKyl0 MeMOpaHy: maccuBHbIN (Auddy3us, oOnerdyéHHas
muddy3ns), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIOPT).
[Tomynponunaemocts MeMOpanbl. PaGoTa HaTpuii-kamueBoro Hacoca. DHJIOLMTO3!
MUHONKTO3, (aronuto3. Dk3ouuto3. Kierounas crenka. CTpykTypa M (QyHKIHH
KJICTOYHOM CTEHKH pacTeHuil, rpuoOoB.

Huronnasma. Luro3oms. [utockenet. JIBmxeHue nuroriazMbel. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOM/bI KJIETKU: 3HAomIazMaTnyeckas cers (OIIC), anmapar
lonbmxu, TM30COMBI, MX CTpoeHHEe M (YHKIHMU. B3anmMOCBsI3b 0IHOMEMOpPaHHBIX
opraHouioB KieTku. CTpoeHHe IpaHyJsIpHOro peTHKyiayma. CHHTE3 pacTBOPHMBIX
OEJIKOB. Cunres KJIETOYHBIX MeMOpaH. I'maaxuit (arpanyJspHBIii)
sHJOMIa3MaTHUecKuil peTukyiayM. CekpeTopHas (QyHKUus amnmapata [ obJKH.
Tpancnopr BemeCTB B KJETKE. Bakyonau pacTUTENbHBIX KJIETOK. KieTOuyHBIM COK.
Typrop.

[TonyaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPUHU, TUIACTUIBL.

Crpoenue u GyHKIIMM MUTOXOHIPUH U miacTuf. [lepBuuHble, BTOPUUHBIE U CI0XKHBIE
IacTUabl  (POTOCHHTE3UPYIOMIUX  DYKAPUOT.  XJIOPOIUIACTBl,  XPOMOILIACTHI,
JIEHKOILIACTHI BBICIIUX PACTEHUMN.

HememOpannbie opranouabl kietku CrpoeHue M (QYHKIMH HEMEMOpPaHHBIX
OpPraHouJIoB  KJIETKH. Pubocombl. MukpoduimamMeHTbl.  MBbIIeUHble  KJIETKU.
MuxkpotpyOouku. Knerounsiit nentp. CTpoeHne U ABUKEHHE )KTYTUKOB U PECHHYEK.
MukpoTpyOouky nuTorua3Msel. LleHTprons.

SAnpo. Obosnouka siipa, XpOMaTUH, KapHoIUlazMa, sIPBILIKH, UX CTPOCHHE U (DYHKIUU.
Snepubiii OenkoBblii Marpukc. [IpocTpaHCTBEHHOE pacloIOKEHHE XPOMOCOM B
uHTepdazHoM sape. benku xpomaTuHa — TUCTOHBI.

Knerounsle BxmrodyeHusa. CpaBHUTENbHAsE XapaKTEPUCTUKA KIETOK DYKApUOT
(pacTUTeNnbHOM, )KUBOTHOM, IpHOHOIT)

AccuMmIsIivSL M TUCCUMIUIALIMS — JBE CTOPOHBI Merabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM M TeTepoTpodHbIA. YyacTHe Kuciopora B OOMEHHBIX
mporueccax. JHepreruiyeckoe odecneueHue kieTku: npespamienne ATO B 0OMEHHbBIX
nporeccax. DepMEHTATUBHBIA XapakTep peaklUuid KJIETOYHOro MeTaboau3Ma.
depMeHTHI, UX CTPOEHUE, CBOWMCTBA M MexaHu3M aerictBusd. Kodepmentsl. Otanuus
(epMEeHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-akTuBaTtopsl W OenKu-
MHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTAaTHUBHBIX PEaKIUN OT pazIU4HbIX
(akTopoB.

[lepBuuHBIl CHUHTE3 OpraHM4ecKMx BemecTB B kiaeTke. PotocuHTe3. Poib




XJIOpOIUIacTOB B mporecce (Qorocunre3a. CBeroBas ©  TeMHOBas  (asbl.
[IponykTuBHOCTE (oTOCHMHTE3a. BinsHue pa3nuyHbIX (AKTOPOB HA CKOPOCTH
dboTocunHTe3a. 3HaUeHUE (POTOCUHTE3A.

XemocunTe3. Pa3HooOpazue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUDUIIUPYIOIINE
OaKTepuu, JKele300aKTepuu, CepoOaKTEepPUH, BOJOPOJHBIC OakTepuu. 3HAUYCHHUE
XEMOCHHTE3A.

AHa’pobnble opraHu3Mbl. Buabsl  Opoxenus. Ilpogyktbr OpokeHuss u  UX
WCIIOJIb30BAaHNE  YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTEN OOJIC3HEH.

AspoOHBIC OpraHu3MbI. JTalbl SHEPreTHYecKkoro oomMeHa. [1oaroToBUTENBHBIN 3TAaIl.
['mukonn3 — 6ecKUCIOpOAHOE pacUIeINIEHUE TIIOKO3bI.

buosnornueckoe oOkHCIeHHE, WIM KIETOYHOE JbIXaHHe. Pojgbp MUTOXOHApUI B
npoueccax Ouonormyeckoro okucieHus. Lukimyeckue peakuuu. OKUCIUTETBHOE
dbochopunmpoBanue. [IpenmymiectBa a’poOHOTO TyTH OOMEHa BELIECTB MEpe
aHa’pOOHBIM. D(H(PEKTUBHOCTD SHEPTETHUECCKOTO OOMEHa

2.5

Peakuun wmarpuuHoro cuHre3a. [IpuHIMII KOMIUIEMEHTApHOCTM B  peaKLMIX
MaTpUYHOro CHHTe3a. Peanuzanus HacieAcTBEHHOW uH(popmauuu. ['eHeTnueckuii
Koja, ero cBoiicTtBa. TpaHckpunuusi — MarpuuHblid cuHTe3 PHK. Ilpuniumnet
TPAHCKPHUIILMK: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Tpancnsus u e€ stansl. Yuactue TpancnoptHeix PHK B Ouocuntese Genka. YciaoBus
ouocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B OnocunTe3e OemKa.
Opranuszanus reHoma y MpPOKapuoOT U 3yKapuoT. Perynduus akTUBHOCTH T'€HOB Yy
npokapuot. I'mmore3a omepona (®. XKako6, XK. Mano). Perymsimmsi oOMEHHBIX
Ipol1eccoB B KieTKe. KieTouHblil romeocTas.

Bupycsl — HekileToUHbIe (OPMBI )KU3HU U 00IHMTaTHBIEC apa3uThl. CTpOEHHE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros.

BupycHsie 3a0oneBaHusi dYenoBeKa, >KMBOTHbBIX, pactenui. CIIMJ, COVID-19,
COLIMAJIbHBIE M MEJUIIMHCKUE MPOOIEMBI

2.6

Knerounslif nuki, ero mepuonsl u perymsiuud. Marepdaza u muto3. OcoOeHHOCTH
MpoLIECCOB, TMpoTeKaromux B uHTepdasze. [loaroroBka KIETKM K JI€JICHHIO.
IIpecunTteTnyeckuif (MOCTMUTOTUYECKHI), CHUHTETHYECKMH W MOCTCHHTETHYECKHI
(mMpeMUuTOTHYECKUI ) TEPUOIbI UHTEPPA3BL.

Matpuunelii  cunres JHK — permkamusa. Ilpunnunsr  perumkannn  JJHK:
KOMIUIEMEHTAPHOCTb,  IIOJIYKOHCEPBAaTUBHBIA  CHHTE3,  AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TermoMepasza. XpOMOCOMHBIN Ha0Op KIETKUA — KapuOTHM. JIUIIIONIHBIN U TarIOn THBIH
Habopbl XpoMocoM. ["'oMosiornyHbie XpoMocoMsl. I10710BbIE XPOMOCOMBI.

Jlenenue kinetku — Muto3. CTaiuyu MUTO3a U NMPOUCXOJIALINE B HUX MPOLECCHl. THUIIBI
muto3a. Kapnokmues um nurokuHes. buosornueckoe 3HaueHue MHTO3a. Perynsanus
MUTOTHYECKOTO IMKIIA KiIeTKU. [IporpamMmmupyemas kietouHasi rubelp — arnomnTos.
@DyHKIMOHAIbHAs FTEHOMUKA

3.1

Opranusm Kak OMoJIOrHyYecKas CUCTeMa

OIHOKJIETOYHBbIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OPraHM3Mbl U MHOTOTKAHEBbBIC
OpraHu3MBbl.

DopMBI pa3MHOXKEHHSI OPTaHU3MOB: Oecrojioe (BKJIIOYas BET€TaTMBHOE) W TIOJIOBOE.
Buner Oecronoro pa3MHOMKEHUS: TOYKOBAaHUE, CHOPYJISIus, (parMeHTamus,
KJIOHUPOBaHUE.

[TonoBoe pazmuoxenue. IlonoBbie kieTku, wiaum ramersl. Meito3. Ctaguu meiiosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonmorndeckuii cMbICi meno3a U
MOJIOBOTO Ipouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
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[IpenzaponpimeBoe pa3zputue. ['ameToreHe3 y JKUMBOTHBIX. [loJOBBIE JKeJe3bl.
OO6pa3oBanue U pa3BUTHE MOJOBHIX KieTOK. CrmepmaroreHe3 um oorenes. CtpoeHue
IOJIOBBIX  KJIETOK. OIUIONOTBOpPEHHE M SMOpPUOHAIBHOE PpA3BUTHUE JKUBOTHBIX.
Crioco0bl 0IUI0A0TBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBunyanbHOe pa3BUTHE OpraHu3smMoB (oHToreHes). Craauum >MOpHOreHesa
KMBOTHBIX (Ha mpumepe marymku). Jpoobnenue. Tumbl apoGienus. OcoOeHHOCTH
ApoOJieHUsT MJIEKONMTAIOIIMX. 3apOAbILIEBble JIMCTKH (TacTpyisaius). 3akiaika
OpPraHoB W TKAaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3auMHOE BIMSHHE YaCTEl
Pa3BHBAIOLIErOCS 3apoAbliia (3MOpUOHANIbHAS MHIAYKLUS). 3aKja/Kka IJIaHa CTPOCHUS
JKUBOTHOT'O KaK pE3yJbTaT HEPAPXUYECKUX B3aUMOACUCTBHI TIE€HOB. BiusgHue Ha
SMOPUOHAIBHOE Pa3BUTHE Pa3JIMUHBIX (DAKTOPOB OKPYKAOLIEH CpPeIbl.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuonanbublii nepuoa. Ilpsmoe u Henmpsmoe
pasButHe. Pa3Butue ¢ Mmeramopdo3oM y OECIO3BOHOYHBIX U IO3BOHOYHBIX
JKUBOTHBIX. buoslormdeckoe 3HayeHue MPsAMOr0 U HENPSMOIO pas3BUTHUA, HX
pacnpocTpaHeHue B npupoje. Tumel pocra XKUBOTHBIX. DaKTOPBI PETyNALIMA PocTa
KUBOTHBIX M dYenoBeka. CTamuu MOCTAIMOPHOHAIBHOTO PA3BUTHS Y JKMBOTHBIX H
yenoBeKa. [leproabl OHTOreHe3a yenoBekxa.

PasmHuoxenue u pazputue pacrenuii. ['amerodut u cnopodur. Meiio3 B )KU3HEHHOM
nukie pacrenuil. O6pazoBaHue crop B mpolecce Meio3a. 'amerorenes y pacteHuil.
Onog0TBOpPEHNE U PAa3BUTHUE PACTUTEIBHBIX OpraHU3MOB. J[BOHHOE OIJIOJOTBOPEHHE
y LIBETKOBBIX pacTeHuil. OOpa3oBaHHe M pa3BUTHE CEMEHU. MeXaHU3Mbl peryssaiuu
OHTOI'€HE3a Y PACTEHUU U )KUBOTHBIX

I/ICTOpI/Ifl CTAHOBJICHUA W Pa3BUTHA I'CHCTHKU KaK HAYKH. OCHOBHBIC T'€HETUYCCKHE
IIOHATHUA n CHUMBOJIBI. I'omonoruunslie XPOMOCOMBEI, AJIJICJIBHBIC I'CHBI,
AJIBTCPHATUBHLBIC IIPHU3HAKH, I[OMI/IHaHTHI)If/i u pCIIGCCI/IBHI)If/'I IIPpU3HAK, I'OMO3UI0TAa,
reTepo3nurora, 4ucTtasd JIMHUA, I‘I/I6pI/II[BI, I'CHOTHUII, (1)CHOTI/IH. OCHOBHEBIE MCTOABI
IT'CHCTUKU! FH6pHI[OJIOFH‘I€CKHﬁ, HHTOHOFH‘ICCKHﬁ, MOHeKy.H}IpHO-FeHeTI/ILIGCKI/Iﬁ

Mounorubpuanoe ckpemupanue. [lepBblii 3akoH MeHaens — 3akoH e€AInHOOOpa3us
ruOpu0B nepsoro nokojeHus. [Ipasuno nromuuupoBanus. Bropoii 3akon Menaens —
3aKOH paclleIUieHusl Mnpu3HakoB. Lluronornyeckue OCHOBBI MOHOTHOPUIHOTO
cKpeuuBaHus. [ umoresa 4uCTOTHI raMer.

AHanmusupyromee ckpemuBaHue. [IpoMeXyTOUHBIM — XapakTep  HacJIEeJIO0BAHMS.
Paciuennenue npu3HaKkoB IIPU HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetwil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO
HaclleIoBaHMs MpU3HaKoB. LluTonornyeckre 0CHOBBI TUTMOPUIHOTO CKPEIMBAHUS.
CuennieHHoe HacienoBaHue mpusHakoB. PabGorer T. Moprana. CreruieHHOe
HACJIEI0BAHUE T€HOB, HAPYILICHHUE CLEIUICHHUS MEXAY TeHaMu. XpOMOCOMHas TEOpUs
HAaCJIEACTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIN MEXAHU3M OINPENEICHUS 0a. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHblidi M TeTeporaMeTHbId MoJl. ['eHeTHdeckas CTPYKTypa
MIOJIOBBIX XpoMocoM. HacnenoBanue nNpusHakoB, CLHEIICHHBIX C TIOJIOM.

I'enoTun kak uenoctHasa cucrema. [lneiloTponusi — MHOKECTBEHHOE JEHCTBUE TE€HA.
MHOXECTBEHHBIN aJUICIIA3M. B3aumopeicteue HEeaJlIeIbHbBIX TE€HOB.
KommiemenraprnocTs. Onucras. [lomumepus

BzaumoneiictBue renotuna u cpensl npu ¢GopMupoBaHuu (peHoTHna. M3MeHUMBOCTH
npu3HakoB. KadecTBeHHbIE M KOJIMYECTBEHHbIE MpU3HAKU. Buiasl W3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoaudukanonHas U3MEHYUBOCTh. Ponb cpenbl B GOpMUPOBAHUN MOJTU(PHKAIIMOHHON
n3MeHunBocTH. HopMa peakimu npusHaka. BapualimoHHbIN psJ ¥ BapUaliioOHHAsl KpUBas
(B. Horanncen). CoiicTBa MOAM(PUKAITMOHHON H3MEHUYHBOCTH.




I'enotummyeckass w3MeHUMBOCTHE. (CBOMCTBA TE€HOTHUIIMYECKOM H3MEHYMBOCTH. BHIBI
TEHOTUIMHYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTuBHasE ©13MEHUYHMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. Pojb KOMOMHATHBHOM M3MCHYMBOCTH B CO3JaHUU T'€HETUYECKOTO
pa3Hoo0Opa3us B Ipeenax OJHOTO BUIA.

MyrtanuonHasi M3MEHYUBOCTh. BHIbI MyTaluii: TreHHbIE, XPOMOCOMHbBIEC, T'€HOMHBIE.
CroHTaHHbIC U UHAYLIMPOBAHHBIE MyTAlMH. SII€pHbBIC U IUTOIUIA3MATUYECKUE MYTaIUH.
Comaruyeckue U nojoBble MyTaiuu. [[puunHbl BOSHUKHOBEHUST MyTaluii. MyTtareHsl u
WX BIMSHHE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOTO Ipoliecca. 3aKoH
TOMOJIOTUYECKUX psAAOB B HaciuencTBeHHoW wu3meHunBoctd (H.M. Basuios).
BuesnepHast ”3BMEHYMBOCTD M HACJIEACTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHapojHas mporpaMma MCCII€IOBaHUSI T€HOMa YeJloBeKa.
Meroasl M3ydyeHUsS TEHETHKM  4YEJIOBEKAa: TI'eHEaJOTHYECKUM, OJU3HEIOBBIN,
IUTOTCHETUYECKUM, MOMYJISIIIUOHHO-CTATUCTUYECKUH, MOJICKYJISIPHO-TEHETUYECKHIA.
CoBpeMeHHOE  ompenefieHne  TI'eHOTHNAa:  IOJHOT€HOMHOE  CEKBEHHPOBAHHUE,
FEHOTUIIUpPOBaHUEe, B TOoM uyucie ¢ nomombto [II[P-ananuza. HacnenctBeHHbIe
3a00JieBaHUs 4YeJOoBeKa. | €HHbIE W XPOMOCOMHBIC OOJIE3HU dYelnoBeKa. boiesHu ¢
HACJEACTBEHHON MpPeIpacioyioKEHHOCThI0. 3HAUYEHHE MEIUIMHCKOM TIE€HETUKH B
MPEIOTBPAILICHUU W JICYCHHMH TEHETHYECKUX 3a0ojeBaHUil dYenoBeka. CTBOJIOBBIC
KJICTKH

3.6
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JlomecTukanus U celeKkuus. 3apoXkIEHHE CEIeKIMU U JoMecTHkauuu. Yuenue H.M.
BaBuioBa 0 1eHTpax HNpOMCXOXIEHHS U MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. Poib
CEJICKLIMM B CO3JaHUU COPTOB PACTEHHUH W IOPOA KMBOTHBIX. COpT, MOpOAa, IUTAMM.
3aKOH TOMOJIOTMYECKHMX PSJIOB B HacieacTBeHHOM u3meHurBocty H.W. BaBuioBa, ero
3HAYEHHE JUIsl CEJIEKLIMOHHOM paboThI.

Metoabl  CeNeKIMOHHOM  paboThl.  VICKYCCTBEHHBI  OTOOp: MAacCOBBIA |
MHAMBUYaJIbHBIA. DTanbsl KOMOMHAIMOHHON cenekuuu. McnbiTanue npousBouTenei
Mo MOTOMCTBY. OTOOp MO TEHOTHUITYy C TOMOIIBIO OIEHKH (PEHOTHIIa TTOTOMCTBA U
0TOOp 0 reHOTHITY ¢ moMoIkko aHanu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW padoThl. PamuanuoHHBIN U
XUMHAYECKMH MyTareHe3 Kak MCTOYHHK MYTalUUd y KyJIbTYpHBIX (pOPM OpPraHU3MOB.
Hcnonb30BaHne TeHOMHOTIO peJaKTUPOBAHUSA U MeTO10B pekoMOuHaHTHbIX JIHK nms
MIOJIy4YEHUS UCXOIHOIO MaTepuaa JUisl CEJICKLIUH.

[Tomyyenne monmurmionaoB. BHyrpuBumoBass rubOpummsanus.  bam3kopoacTBeHHOE
CKpellMBaHUe, WM WHOpHIMHT. HepoicTBeHHOE CKpelBaHue, WM ayTOPUJIUHI.
I'ereposuc u ero npuumHbl. Mcnomp3oBaHue rereposuca B cenekuuu. OtaanéHHas
rubpuam3zanys. [Ipeogonenue Gecrionust MeXXBUAOBBIX THOPHUIOB. JIOCTHIKEHUS CeIEKIMI
pacTeHMi U )KUBOTHBIX

OOBEKThI, UCNONb3yeMble B OMOTEXHOJOIMH, — KJIETOUYHbIE U TKAaHEBBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, UX  XapaKTEpHUCTHKA. TpaguunonHas  OHMOTEXHOJOTHSL:
xJyieboredeHue, MOJIy4EHUE KHCIIOMOJIOYHBIX IIPOJYKTOB, BUHOJEIINE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOMOJIOIMYECKHX  TEXHOJOTHH.
IIpousBoacTBO Oenka, aMMHOKHMCIOT U BUTAMHUHOB. VICKYyCCTBEHHOE OIJIOZOTBOPEHHE.
PexkoHCTpykIMs SMIEKIETOK M KIOHUPOBAaHUE KUBOTHBIX. MeETOJ TpaHCIIaHTALUH
sziep KJIETOK.

XpoMOCOMHass M Te€HHas HHXKEHepusa. VICKyCCTBEHHBI CHUHTE3 TE€Ha |
KoHCTpyupoBanue pexomMOuHaHTHbIX JIHK. JlocTmkeHus M NEpCIEKTHUBBI
XpOMOCOMHOM ¥ TeHHOM  WHXeHepuu.  MeaunuHckue  OMOTEXHOJOTHH.
Hcnonb30BaHKe CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpTaHHU4Y€CKOro Mmupa




4.1

4.2

4.3

4.5

4.6

buonoruueckoe paznooOpaszue opraHn3moB. CoBpeMEeHHas CUCTeMa OPTraHUYecKOro
mupa. llpuHnuner kinaccupukanuu opranu3mMoB. OCHOBHBIE CHCTEMaTHYECKHE
IPYIIIBI OPTraHU3MOB.

OCOOCHHOCTH CTPOCHHMS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakTtepuun, apxeu, OJHOKIETOYHBIE T'pUOBI, OJHOKIETOYHBIE BOAOPOCIH, JIPYTrHe
npoructel. KonoHuanbHble OpraHus3mbl. J[BH)KEHHE OJHOKJIETOYHBIX OPIraHU3MOB:
amMEOouHOE, JKIYTUKOBOE, PECHHYHOE. 3aluTa Y OJHOKJIETOYHBIX OpPraHU3MOB.
Pa3npaxuMoCTh Yy OJJTHOKJIETOUHBIX OpraHu3MOB. TaKCHCHI

MHoOrokieToynsle pacrteHus. B3auMocCBsA3b 4YacTeld MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opranbl U CHUCTEMBI OPraHOB MHOTOKJIIETOYHOIrO opraHuszMa. OpraHusM Kak
enuHoe 1enoe. TkaHu pacreHWil. THIBI pacTHTENBHBIX TKaHEH: oOpa3oBareibHas,
IIOKPOBHAsl, MPOBOASLIAs, OCHOBHasi, MexaHudeckas. (OcOOEHHOCTH CTpOEHus,
(GyHKIMH ¥ pacroyioKeHHUs TKaHEH B OpraHax pacTeHUi

BereraruBHble M TreHepaTWBHbIE OpraHbl pacTeHUN. PYyHKUHMHM OpPraHOB U CHUCTEM
opranoB. Kapkac pacreHuil. /[BU)K€HHWE MHOTOKJIETOYHBIX PACTEHUM: TPONU3MBI U
Hactud. llornomeHne BOABI, YIVIEKUCIOTO Tra3a W MUHEPAIBbHBIX BEIIECTB
pacrenusmu. Jlpixanue pacteHuid. Ju¢¢ys3us razoB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cucCTeMbl pacTeHMi. Beinenenwe y pacreHuid. 3amura y
MHOTOKJIETOYHbIX pacTeHui. Kyrtukyna. CpencrBa INAacCUBHOM M XMMHUYECKOU
3auThl. OUTOHLMIBL.

PasnpaxxuMocTh M peryiasuus y OpraHusMoB. Pa3ipakxuMocTb M peryjsauus y
MHOT'OKJIETOYHBIX PAaCTE€HUI. POCTOBBIE BEIIECTBA U UX 3HAYEHUE

MHOroKJIETOYHBbIE KUBOTHBIE. B3auMOCBS3b 4acTe€ld MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, OopraHbl U CUCTEMbl OPraHOB MHOI'OKJIETOYHOTO opraHusma. Opranusm Kak
enuHoe 11enoe. I'omeocra3. TkaHM >KMBOTHBIX M YeJIOBeKa. THIIBI >KWBOTHBIX TKaHEH:
AMUTEINANbHAS, COCJAMHHUTEIIbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTPOCHUS,
(GYHKIUH ¥ pacTiONOKEHUS TKaHEH B OpraHax >KUBOTHBIX M YEJIOBEKA

Opranel ¥ CHCTEMBI OpPraHOB >KMBOTHBIX. DYHKIIMM OpPraHOB U CHCTEM OpPTraHOB.
Omnopa Tena opraHu3MoB. CKeneThl OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHblii 1 BHyTpeHHHH ckeneT. CTpOEHHUE U TUIIBI COEAUHEHUS KOCTEN.

JIBrK€HHE  MHOTOKJIETOYHBIX  KMBOTHBIX. [Ilutanme  xuBOTHBIX. [IuTanume
MO3BOHOYHBIX JXMBOTHBIX. JlpixaHue >kMBOTHbIX. KokHoe napixanue. JKaGepHoe u
JIErO4YHOE JIbIXaHUE.

JlpIxaHWe MO3BOHOYHBIX XUBOTHBIX. JBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUS JIETKUX
ITO3BOHOYHBIX JKMBOTHBIX. /[pIXarenpHas cucTema 4esioBeKa. MexaHu3M BEeHTUIISLUN
JNETKUX Yy NTUL ¥ MJIEKONUTAOMMX. TpaHCIOPT BEIECTB y opraHu3MoB. TpaHcnopT
BEILIECTB y KUBOTHBIX. KpoBeHOCHas cucreMa u €€ opransl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX. Kpyrn KpoBooOpaiieHHs. DBOJIOLMOHHBIE YCIOKHEHHS
CTPOEHHsI KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKMBOTHBIX. DBplnenenue vy
opranusmoB. Beinenenune y JkuBOTHBIX. CoOKpaTuTenbHble Bakyonu. Oprassl
BbIZIesIeHNs. CBsA3b IOJIOCTH Tella C KPOBEHOCHOM M BBIICIUTEIBHOW CHCTEMaMH.
Boigenenue y HO3BOHOYHBIX >KMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKHBOTHBIX.
[TokpoBBI M X TPOU3BOHBIE.

PasgpaxxuMocTs M peryisuus y OpraHusmoB. PasgpakuMocCTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazpakxumMocTh U PETYISIUSA Y MHOTOKJIETOYHBIX PACTEHUI.
PocroBsle BemecTBa U X 3HaYCHUE.

HepBHast cucrema u peduekTopHas peryisiuus y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cucrema u €€ OTAEnbl. DBOJIIOIMOHHOE YCIO)KHEHHWE CTPOEHHS HEPBHOU
CUCTEMBI Y KUBOTHBIX.

PazpaGoTtka anroputMoB u mporpamMm Uit 3(QeKTHBHOM (PYHKIMOHATBHOM




aHHOTALUU T€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTa00JIOMOB
MHUKPOOPraHU3MOB, PACTEHUMN, JKUBOTHBIX U YEJIOBEKA

5.1

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLEC

Opranbl U cUCTeMBbl OpPraHoB uesioBeka. OTIenabl TOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pediekc u pedrekropHas nyra. besycioBHbie M yCIIOBHBIE PEedICKCHI.
['ymopanbHas perynsiuus U SHAOKPUHHAs CHCTEMa XUBOTHBIX W ueloBeka. JKeresbl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. [lelicTBue ropMOHOB. B3auMOCBs3b HEPBHOMU U
SHAOKPUHHOW  cucreM. [ wunoranamo-runodusapras cucrema. Pedrmekc wu
pednexkropHas ayra. besycioBHbIe U yCIOBHBIC PedICKChI

5.2

3ammra opraHu3ma oT OoisiesHed. MiMMyHHass cucrema denoBeka. KieTouHwlii u
TYMOPaJIbHBIA ~ UMMYHHTET. BpoXAECHHBINA, NpHOOPETEHHBIN  crienuduuecKuii
nuMMyHUTET. Teopust KioHaJIbHO-cenekTuBHOro nMmyHurtera (I1.9pmux, ©.M.bepher,
C.ToneraBa). BocnaiurenbHble OTBETHI  OpraHu3MoB. Poiab  BpoXIEHHOTO
MMMYHHTETA B Pa3BUTHUHU CUCTEMHBIX 3a00JI€BaHUIN

5.3

5.4

KpoBeHocHas cucrema u e€ opranbl. Cepille, KPOBEHOCHBIE COCYIBI M KpoBb. Kpyru
KpoBooOpanieHus. Pabora cep/ia u e€ perysus

Jpixanue dvenoBeka. Juddysus ra3oB depe3 MOBEPXHOCTb KICTKH. [lpIxarenbHas
crcTemMa 4esoBeka. J[pixareiabHas MOBEPXHOCTh. Peryisius apixanus. J{pixarenbHble
00BEMBI

5.5

5.6

5.7

HI/IH_IeBapI/ITCJ'IbHaﬂ CHUCTCMa 4YCJIIOBCKA. OTI[eJ'IBI MUIOCBAPUTCIIBHOTO  TPAKTa.
HI/IIIIGBapI/ITCJH)HI)Ie JKCIIC3bI. BHYTpI/IHOJIOCTHOC W BHYTPUKIICTOYHOC IMMHUIICBAPCHUC

IlokpoBel M wux mnpousBogHble. Opranbel BbyaeneHus. llouku. CrpoenHue u
¢bynkronupoBanue Hegpona. PuibTpanys, cekpenus U 00paTHOE BCAChIBAaHHE Kak
MeXaHU3Mbl paboThl OpraHoB BblienaeHUs. OOpa3zoBaHHe MOYH Y YEIOBEKa

I[BI/I)KCHI/IC yeJIoBeKa: MblieyHas cucreMma. CkeleTHBIE MBIIINBI WM HX pa60Ta.
CrpoeHue U TUIIBI COEJMHEHUS KOCTeN

TeOpI/I}I ABOIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

6.1

OpomonmonHas teopus Y. apsuna. IIpennocbuiku BO3HUKHOBEHHUS JapBUHH3MA.
Xwu3Hb 1 HayyHas nearenbHocTh Y. JlapBuHa.

JBuwkymue cuibl 3Boimound BuaoB mo Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTD
pa3sMHOXEHHsT  OpraHM3MOB,  HAcJeJICTBEHHas  M3MEHYMBOCTb, Ooppba  3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckoir Tteopun HBomonmu (CTD). HeltpanpHas Tteopus
sBomtonud. COBpEMEHHas HBOJIIOIMOHHAS OWOJIOTHS. 3HAYEHHE DBOJIIOIMOHHON
TeOopHH B HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KAPTHHBI MUPA

6.2

[Tomynsmnus Kak 31eMEHTapHas €IMHHULA BONMIOLUN. COBPEMEHHBIE METOJbI OLEHKH
TEeHETUYECKOr0 pPa3HooOpa3us M CTPYKTypbl mnonyisuuil. M3meHnenue reHodoHaa
MOMYJISIIMM  KaK DJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBIEHHE. 3aKOH TI'€HETHYECKOTO
pasHoBecust [[x. Xapau, B. BaiinGepra.

OneMeHTapHble (aKTOpbl (ABMXKYIIME CHJIBI) SBOMIOUMU. MYyTallMOHHBIM Ipolecc.
KomOunatuBHass wm3MeHUMBOCTH. JIpeii) TEHOB — ciy4daiiHble HEHANpPaBJICHHBIC
M3MEHEHMsI 4YacToT ajulened B momymsauusx. O¢ddekr ocHoBarens. Murpariuu.
M3onmsaumst  momymsiiuii:  reorpaduyeckas  (IpOCTpaHCTBEHHAs), OHOJIOTHYECKast
(penpooyKTHBHAs).

EctectBenHblil 0TOOp — HampaBistonuil ¢pakrtop 3BoaroUU. POPMBI €CTECTBEHHOTO
oTOopa: IBUXKYIINH, CTAOMIIN3UPYIOIIMNA, pa3phIBatOINi (qU3pynTHBHBIHM). [Ton0Boi
ot0op.

[TpucnocoOaeHHOCTh OPraHM3MOB KaK Pe3ysIbTaT MHUKPOIBOJIONMHU. Bo3HUKHOBEHUE




MPUCTIOCOOJICHUN y opraHu3mMoB. ApoMopdo3bl u wuauoaganTaruu. [Ipumepsr
npucrocobseHuit 'y opraHu3mMoB.  OTHOCHTEIBHOCTH  MPHUCIIOCOOJIEHHOCTH
OpPTraHU3MOB.

Bun, ero kputepuu u cTpykrypa. BugooOpa3oBanue kak pe3yabTaT MUKPOIBOJIOIUH.
Wzomsmmst  —  wirodeBod  QakTop  BupooOpazoBaHus. I[lytm M crmocoObl
BUI000pa30BaHus: aJUIONaTpUIecKoe (reorpaguueckoe), CHUMITaTPUYECKOE
(?KOJIOTHYECKOE), «MTHOBEHHOEY (TTOIUIIONIU3AIMS, THOpUau3anus). JJIuTeIbHOCTh
HBOJIIOIMOHHBIX MTPOIECCOB.

MexaHu3mbl OPMHUPOBAHUST OHOJIOTUIECKOTO pa3HO00pa3usl.

Pone sBomOnMOHHONW OHOJOrMH B pa3pabOTKE HAyYHBIX METOAOB COXPAaHEHHS
OuopazHooOpasus. MUKPOIBOIIONUS ¥ KOIBOJIOIUS IMapa3UTOB M WX XO3SCB.
Mexanu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM U CHOCOOBI OOpPHOBI C
Hel

6.3

6.4

Metoapl u3ydeHHs MakposBoJouuu. llameoHTonornueckue MeETONbI U3YUCHHS
sBomorun. [lepexomnsie GopMbl U PUIOTEHETUIECKHE PSIBI OPTAHU3MOB.
buoreorpaduueckue meroabl u3ydeHus sBomonuu. CpaBHeHue (uopbl U QayHbI
MaTEpUKOB M OCTPOBOB. buoreorpadudeckue obmactu 3emiid. BUIbI-OHACMHUKH U
PEJUKTHI.

OMOpHOJIOTHUECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE  METOIBl  M3yYCHHS
SBOJIIOIIMU. ['€HeTHYeCKMe MEXaHU3Mbl SBONIOIMH OHTOT€HE3a U IOSBICHHUS
9BOJIFOLIMOHHBIX HOBILECTB. | 'OMOJIOTHYHbIE U aHAJIOTUYHBIE OpraHbl. PytumMeHTapHbIe
Opranbl W araBU3Mbl.  MOJEKYIApHO-TEHETUYECKUE, OHOXMMHYECKHE U
MaTeMaTHYeCKUEe METO/bl U3yueHus 3BoIoLuu. ['oMonornynblie reHpl. COBpeMEHHbIE
METO/IbI TOCTPOCHUS (PUIIOTEHETUYECKUX JICPEBbEB.

XPOMOCOMHBIE MYTAI[MU U 3BOJIIOLMSI TEHOMOB.

OO6mue 3akoHOMEepHOCTH (TMpaBuia) HBoaOUMH. HeoOpaTUMOCTh  SBONIOIMH.
AnanTtuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLUN

HayuHnble runotes3sl MpOUCXOXACHUS KU3HU Ha 3emiie. AOHOTreHe3 M MaHCIIEpMHUS.
JloHay4Hble TIPEACTABICHUS O 3apOXKAECHUM KHU3HM (KpeannoHusMm). [umotesa
MOCTOSSHHOTO CaMO3apOXKACHUA XKU3HU U €€ omnpoBepxkeHue omnbitamu O. Penu, JI.
Cnannanuany, JI. ITacrepa. Ilporcxoxaenue sxu3Hu 1 acCTPOOUOIIOTHSL.

OcHoBHBIE JTanbl HeopraHumdeckoi »sBomonuu. IlnanerapHas (reojoruueckas)
HBOJIIOLUS. XUMHUECKasi 3BOJIIOLUSA. AOMOTeHHBIH CUHTE3 OPraHMYECKUX BEIECTB U3
Heoprannuecknx. Omeir C. Mwmwmiepa u I'. IOpu. OOpa3zoBaHue TOIMMEPOB U3
MoHoMmepoB. Koaneparnas runore3a A.M. OnapuHa, Tunores3a NepBUYHOrO OyIboHA
JIx. XonneiHa, renernueckas runoresa I'. Mémnepa. Puboszumsr (T. Uek) u runoresa
«wvupa PHK» V. T'mnGepra. ®opmupoBanue MeMmMOpaH U BO3HMKHOBEHHE
MIPOTOKJIETKH.

Hctopusa 3emimm u Meronsl €€ usydeHus. lIckomaeMble OpraHMYECKHE OCTATKH.
I'eoxpononorust u e€ Meroabl. OTHocuTENbHass M aOCOJIOTHAs TEOXPOHOJIOTHS.
I'eoxpoHosornueckas 1mkasa: 0Hbl, Apbl, IEPUOJBL, JTOXH.

HavaneHele sTanel opranuueckoi sBomtound. llosiBaeHHME W 3BOIMIONMS TEPBBIX
KJIETOK.  OBoiouusi  Merabonu3ma. BoO3HHUKHOBEHHWE  MEPBBIX  DKOCHUCTEM.
CoBpeMeHHbIE MUKpPOOHbBIE OMOIMIEHKM KaK aHaJor MEpBbIX Ha 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenne sSykapuoT (cuMOuoOreHe3). OBOJIOIHOHHOE IPOUCXOKICHHE
BUpycoB. lIpoucxoxkneHne MHOTOKJIETOYHBIX  OpraHu3MoOB. Bo3HUKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3TaIbl HBOJIOIUH BBICIIUX pacTeHHH. OCHOBHBIE apoMOp(}O3bl pacTEHHI.
Beixon pactenuii Ha cymry. IlosiBneHue cCiopoBBIX pacTeHUH M 3aBO€BAHWE UMM CYIIH.




Cemennblie pacteHus. [IponcxoxxaeHne NBETKOBBIX PACTEHHIA.

OCHOBHBIE ATAIbl YBOJIOLNUH KUBOTHOTO MHUpa. OCHOBHBIE apoMOP(O3bI JKUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB. [lepBbie
XOpAOBble XUBOTHbIE. JKM3HBb B BOjE. DBOMIOIMS MO3BOHOUHBIX. [IpoucxoxiaeHue
ambubuii u pentunuii. I[IpoucxoxaeHne MIIEKONMUTAIMUX W NOTUIL. [IpuHIMI
KIo4eBoro  apomopgosza. OcBoeHune OECIO3BOHOYHBIMH U TIO3BOHOYHBIMH
KUBOTHBIMU CYIIIH.

Pa3BuTte xu3HM Ha 3emiie MO 3paM U IEpuojaM: apxeil, MpOoTepo30H, Ianeo3oHu,
Me3030H, KaiH030i. OO0IIas XapakTepuCcTUKa KJIMMaTa U T'e0JOrHYeCKUX MPOLECCOB.
[TosiBeHre M paciBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHHE: €ro YCIOBUS H
BJIUSTHUE HA ra30BbIid COCTaB aTMOC(EpHI.

MaccoBble BEIMUpaHUsl — SKOJIOTUYECKUE KPU3UCHI TTpoluioro. [IpuunHel u cieacTBust
MaccoBbIX BIMUpaHuil. COBpeMEHHBIN IKOJIOTHYECKUN KPU3UC, €T0 0COOEHHOCTH

6.5

Paspmenst m 3agmaum  anTpomnosiornd. Metonel  aHtpononorud. CTaHOBIEHHE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBo uyenoBeka C JKMBOTHBIMU. (CHCTEMAaTHYECKOE IIOJIOKEHUE YEJIOBEKa.
CBuIeTenbCTBa CXO/ICTBA YEIOBEKa C JKUBOTHBIMH: CPABHUTEIBHO-MOp(doiorniyeckue,
sMOpHonoruyeckue,  (pU3MOIOro-OMoXUMUYecKue,  noBeaeHueckue.  OTiaMuus
YEJIOBEKA OT KUBOTHBIX. IIpAMOX0XKACHNE N KOMIUIEKC CBSA3AHHBIX C HUM IIPU3HAKOB.
Pa3BuTHe ro0BHOro Mo3ra ¥ BTOPOH CUTHAIbHON CUCTEMBI.

JBwxkymme cuibl  ((hakTopel) aHTPOINOTeHe3a: OMOJIOTWYECKHE, COLUAIbHEIC.
CooTHolleHrne ONOJOTNYECKUX U COLUANIbHBIX (DAKTOPOB B aHTPOIOI€HE3E.

OCHOBHbBIE CTaJMM AHTPONOreHe3a. ABCTPAJONUTEKH — JIBYHOTHE HIpPEIKH JIIOJEH.
YenoBek yMmelblid, IEpBbIe U3TOTOBICHUS OpYAUi Tpyna. YenoBek NpAMOXOASIILUN U
MEPBBIA BBIXOJ JIFOJCH 3a mpenenbl Adpuku. YenoBek reinenbOeprckuii — o0mmit
IIPEIOK  HEaHAEPTAIbCKOIO  4YeJOBEKa M YeloBeKa  pasymMHoro. Yenosek
HEAHJEPTAIbCKUN KaK BHUJ JIIOJEH XOJOJHOIO KiIMMara. YemoBeKk pa3yMHBII
COBPEMEHHOI'0 THIIA, IEHUCOBCKUM 4YEIIOBEK, OCBOCHUE KOHTHHEHTOB 3a IpeleIaMu
Adpuxu.

DBOJIIOLIUS COBPEMEHHOTO 4eJIoBeKa. EcTeCTBEHHBIH 0TOOP B MOMYJIALUAX YeTOBEKa.
MyrtanunonHslii npouecc ¥ nonuMopdusm. IlomynsiroHHbIE BOJIHBI, Apei( TeHOB,
MUTpanus u «3QQPeKT OCHOBATENA» B MOMYJIALUAX COBPEMEHHOT'O YeIOBEKa.
Yenoseueckue packl. [lonsaTue o pace. bonbiine pacel: eBponeonanas (eBpazuiickas),
aBCTpaJlo-HerpouHas (9KBAaTOpHANIbHAS), MOHIOJIOUHAS (a3MaTCKO-aMEpHUKaHCKas).
Bpems m myTtu pacceneHus 4eloBeKka IO IIaHeTe. ENMHCTBO 4YeIOBEYECKHMX pac.
Hayunas HecoctosTenbHOCTh pacu3Ma. lIpucnocoOiieHHOCTh YenoBeKa K pPa3HbIM
YCIIOBUSIM OKpYXarolien cpebl. Biusaue reorpaduueckoii cpezsl u apeiida reHoB Ha
MOpP(OJIOTHIO U (PU3HOJIOTHIO YeIOBEKa

OKOCUCTEMBI U IMpUCymue MM 3aKOHOMECPHOCTHU

7.1

Pa3nens! u 3agaun sxosnoruu. CBsI3b IKOJIOTUH C IPYTUMH HayKaMHU.

Mertoab! skonoruu. [ToneBsle HaOMOAEHHUS. DKCIEPUMEHTHI B SKOJIOTUU: MTPUPOTHBIE
u nabopaTopHble. MoienupoBaHue B 3KOJIOTMU. MOHUTOPHUHT OKpY’KaroIIeld Cpelibl:
JIOKAJIbHBIN, PETUOHAIBHBIN U TI100aIbHBIN

7.2

Okonornyeckue (akToppl M 3aKOHOMEPHOCTH uX JeictBus. Kiaccudukarus
9KOJIOTMUECKUX (DaKTOpoB: abuOTHUecKHe, OMOTHYECKHe, aHTpornoreHHsle. OoOuue
3aKOHOMEPHOCTH JAEUCTBHUS dKosorndeckux (akropos. IlpaBuno munumyma (K.
[npenrens, 1. Jlubux). TomepaHTHOCTb. ODBpUOUOHTHBIE U CTEHOOMOHTHBIE
OpraHHU3MBI.

Abuotnyeckue Qaxtopsl. CBeT Kak 3kojoruueckuit (akrop. JlelcTBue pa3HbIX
YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMUECKHUE IPYIIBl PACTEHUN H




7.3

KUBOTHBIX [0 OTHOILIEHUIO K cBeTy. CUTHalIbHAsA POjb cBeTa. POTONEpUOaANU3M.
Temmeparypa kak skosorndeckuil gaxrtop. JleldcTBue Temmeparypbl Ha OpraHU3MBI.
[ToiikuaoTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPraHU3MBI.

Brnaxxnocts kak skonoruueckuil hakrop. [Iprucrnocobnenus pacTeHu K HOAep:KaHUI0
BoHOTO Oananca. Kinaccudukanus pacTeHuii mo OTHOLICHHIO K Bojie. [Ipucnocobnenus
KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXHUMA.

Cpensl 0OMTaHUSI OPraHU3MOB: BOJHASI, HA3€MHO-BO3IyIIIHAS, [IOYBEHHAS, TNTyOMHHAS
MOJANOYBEHHAsI, BHYTpUOpPraHu3MeHHas. DHU3UKO-XUMHUYECKHE OCOOEHHOCTU Cpel
obutanus opranu3mMoB. IIpucrocoOnenust OpraHu3MOB K KH3HH B Pa3HBIX CpeAax.
buonoruueckue putrmel. BHemnue u BHyTpeHHHE PUTMbl. CyTOUHBIE U TOAMYHBIC
putMmsl. [Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHUI )KU3HH.
Kusznennsie ¢opmbl opranusmoB. [lonarue o >xu3HeHHON ¢dopme. JKu3HEHHBIE
(dbopMBl pacTeHUil: JepeBbs, KyCTapHUKH, KYCTAPHHUYKH, MHOTOJICTHHE TpPaBBhl,
onHoyieTHUE TpaBbl. JKu3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI, T€OOHMOHTHI,
a3poOroHTBL. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

buotnueckue (¢akropsl. Bumasl OHOTHYECKMX B3aMMOACWUCTBUI: KOHKYpPEHIUS,
XHUITHAYECTBO, cUMOMO3 u ero ¢opmel. [lapasutusm, koomepamusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMOJICHCTBHA (TONMYecKue, Gpopuueckue, hadpudeckne). 3HaUCHHE OMOTHYECKUX
B3aMMOJICHCTBUI JUIsI CYIIECTBOBaHHS OpPraHU3MOB B cpeae oOutaHus. [lpuHimn
KOHKYPEHTHOT'O MCKJIFOUEHUS

DKOJIOTHYECKUE XapPaKTePUCTUKHU monyisiuu. [lomymsiiust kak Ouojoruyeckas
cucteMa. Poilb HEOTHOPOAHOCTH Cpenbl, (PU3HUECKHX OaphbepoB W OCOOECHHOCTEH
OWOJIOTHMH BHUJOB B (OPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI TOITYJISIIHA.
OCHOBHBIE [TOKA3aTENH MOMYJSLUNNA: YUCICHHOCTh, INIOTHOCTh, BO3PACTHAS U MOJ0Bast
CTPYKTYypa, pOXKIAEMOCTb, IPUPOCT, TEMII pOCTA, CMEPTHOCTb, MUTPALIUS.
DKoJioruueckas CTpykrypa nonyiasiuuu. OLeHKa YUCIEHHOCTH nonyisuuu. Jlunamuka
MOMYJSAUUHA U €€ perynanusa. buotnyeckuil moTeHuran nonyassuuu. MoaenupoBaHue
JUHAMUKK nonyiasuuu. KpuBble pocrta uucleHHOCTH nonyiasauuu. Kpusbie
BBDKUBaHUsS. Perynsiiust YiCI€HHOCTH TOMYJISIUNA: posib (PaKTOPOB, 3aBUCAIIUX U HE
3aBHUCSIIUX OT TUNIOTHOCTH. DKOJIOTUYECKUE cTpaTeruu BuaoB (- u K-ctparerun).
[TonsTe 00 skonornueckoil Huie Buaa. MecrooOutanue. MHOromepHas MoOJEIb
skosiornyecko HumM Jk.M. XarumHcoHa. Pa3mepbl 3KOJIOrMYECKOW HMIIIM.
[ToreHmanpHas ¥ peain30BaHHAs HUILLIU.

Bun kak cucrema nomynsuuid. Apeansl BUJOB. BUIbl U UX KM3HEHHBIE CTPATErHU.
3aKOHOMEPHOCTH TIOBEJIEHUS WM MUTpAllMid >KUBOTHBIX. bHosornueckne WHBA3HHU
Yy>KEPOJHBIX BUJIOB

7.4

CoobmectBa opranu3moB. bruorienos u ero crpykrypa. CBA31u MeXAy OpraHU3MaMu B
ouoneHo3e. DxocucreMa Kak oTkpbiTas cucrema (A./[x. Tencnn). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B 3KOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
Tpoduueckue yposuu. Tpopuueckue nenu u cetu. AGUOoTHYECKUE OJIIOKH SKOCUCTEM.
[TouBsl U UiIBI B 3K0CcUCTEMax. KpyroBopoT BelecTB U MOTOK SHEPTHU B SIKOCUCTEME.
OcHOBHBIE MOKa3aTenu »HKOCUCTEMBbI. buomacca W NpoAYKIUSA. DKOJOTHYECKHE
MUPaMUIbI YUCel, OMOMACCHI U SHEPTHUH.

HanpaBneHHble 3akOHOMEpHBIE CMEHBI cOO0OIIecTB — cykieccuu. llepBuunbie u
BTOPUYHBIE CYKIECCUM U MX NMPHUYUHBL. AHTPOIOTCHHbIE BO3JACUCTBUSA HA CYKIIECCHH.
Knumakcaoe coobGmiectBo. bruopasHooOpazue M MONHOTa KpPYyroBOpOTa BELIECTB —
OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHble  3KOCHCTEMBL.  AHTPOIOTE€HHBIE  JKOCUCTEMBL.  ATposKocHcTeMa.




7.5

7.6

ArporieHos. Paznnuns Mexxay aHTpONOTeHHBIMU U IPUPOTHBIMUA SKOCHCTEMaMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. [opoxackas ¢umopa u
(dayna. CuHaHTpomnHM3amMs TOpoACKON (ayHbl. buonornueckoe W XO03SMCTBEHHOE
3HAYEHHUE arpodKOCHUCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJCHCTBHI OPraHU3MOB B SKOCHCTEMAX.

[IepeHoc 3HepruM M BELIECTB MEKJIY CMEKHBIMHU DKOCHCTEMaMH. Y CTOWYMBOCTh
OpPraHU3MOB, MOMYJISIUI U KOCUCTEM B YCIOBHSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX
BO3JICUCTBUI

buocdepa — obmeruranerapaast 000y0uka 3eMiH, Te CYIIECTBYET WIH CYIIECTBOBaIa
*u3Hb. Yuenue B.M. Bepnaackoro o omochepe. O6nactu 6mochepbr u e€ cocras.
XKusoe BemecTBO OMOChEphI U ero QYHKIUU.

3aKkOHOMEPHOCTH cymiecTBoBaHHS Ouocheprl. OcobeHHOCTH Omochepsl  Kak
rno0anbHOM dKocucTeMbl. JlnHamuueckoe paBHOBecwe B Oumocdepe. KpyroBopotsr
BELIECTB U OMOreOXMMHUYECKHE LUKIbI (yriepona, a3ora). PUTMUYHOCTD siBICHUI B
ounocdepe.

3onanbHOCTh OHoOchepsl. [lonstue o OGuome. OcCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOWHBIE JIeca, CMEIIAHHbBIC W IUPOKOIMCTBEHHBIC Jieca, CTCIH, CABaHHEI, ITYCTHIHHU,
TPOMUYECKHUE Jieca, BEICOKOTOphbs. KinMar, pacTUTENbHBIN U KUBOTHBIA MHpP OHOMOB
CYIIH.

Ctpykrypa u GyHKIUS KHUBBIX CHUCTEM, OLIEHKA HMX PECYpCHOro MOTEHIMala Hu
OounocdepHbIX QYHKITHI

DKOJIOTUYECKHEe KPU3NUChI W WX MPUYMHBL. Bo3aelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYyIIHOM cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJHOM Cpelbl.
Oxpana BoaHBIX pecypcoB. Paspymenue mousbsl. OXpaHa MOYBEHHBIX PECYpPCOB.
W3meHnenue knumara.

AHTpPOIIOr€HHOE BO3JEHCTBHE HAa pPACTUTENbHBIA M JKUBOTHBIM wmup. OxpaHa
pPacCTUTENBPHOTO W >KMBOTHOrO MHUpa. OCHOBHBIE NPHUHILMUIIBI OXpaHbl MPUPOIBL
Kpacubie kuuru. Ocobo oxpansembie npupoansie Tepputopun (OOIIT).
Boranmnueckue cagpl ¥ 300JI0THYECKHE MTAPKU.

OCHOBHBIE TMPUHIUIBI  YCTOMYMBOTO  PAa3BUTHS  YEJIOBEYSCTBA W TPUPOJIBL.
PanmonansHoe mpHpPOAONONB30BaHNE U COXPAHEHHE OMOJIOTMYECKOTO pazHOoO0Opas3ms
3emin




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOIIECCA

OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* buosiorus. buonornueckue CUCTEMBI U IMPOLCCCHhI, 10 kJacc. yTJIY6JIeHHO€

oOyuenne TepemoB A.B., Ilerpocosa P.A. O611ecTBO ¢ OrpaHUYEHHOM
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»
* buonorus. buonornueckue cucremsl u poueccsl; 1 1kmace. yriayOnaeHHoe

ooyuenme. TepemoB A.B., [letpocosa P.A. O6mecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

https://interneturok.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://bio-ege.sdamgia.ru/
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