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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yudeOHOMY mnpenmery "buomorus" (nmanee - Ouojorusi) Ha
YpOBHE cpeqHero odimiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Denepamnnmy,
dI'OC COO, Konuenuuu mnpenoaaBaHusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOnbiii npeamer «buonorus» yriayonéaHoro ypoBHsi uzyudenus (10-11
KJIAaCChl) SIBJISICTCSI OJJHUM W3 KOMIIOHEHTOB MpeAMeTHOM obOnactu «EcTecTBeHHO-
HayuHble npenMerbl». CorimacHo mnonoxkeHusM @OI'OC COO mnpodunbHbie
yueOHbIe MPEIMEThI, U3ydyaeMble Ha YIIIYOJIEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
mubdepennmanu  o0y4eHHs] Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUsS U
NpU3BaHbl 00ECIEYUTh MPEEeMCTBEHHOCTh MEXKIY OCHOBHBIM OOLIMM, CPETHUM
o01IUM, cpeaHUM TTPOoPeCCUOHANIBHBIM U BhICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 3TUX Y4yeOHBIX TNPEIMETOB JOJKEH ObITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE pEIIEHUE O00pa30BaTENbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3aj1a4, CBSI3aHHBIX C mnpodopueHTanrei o0ydallmuxcs U CTUMYIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOTO 3HAHUs, CBS3aHHOrO C OWOJIOrHEH,
MEAUIIMHOM, SKOJIOTHEHN, TICUXO0JI0THEN, CIOPTOM HIIM BOEHHBIM JIETIOM.

[Iporpamma mo yuebHOMYy mpenmery "buonorus" naér mpencraBieHHE O
Henu M 3ajJadyax HM3ydeHus ydyeOHoro mnpeamera «buonorusi» Ha yriayOiaEéHHOM
YpOBHE, onpeeNnsieT o0s3aTeabHoe (MHBapUaHTHOE) IPEAMETHOE CO/IEpKaHuE, €ro
CTPYKTYPUpOBaHME TIO pa3feliaM W TeMaM, paclpeielieHue T0 Kiaccam,
PEKOMEHJIyeT MOCJIEeI0BaTeIbHOCTh HM3yYeHHUs y4yeOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKM y4eOHOro mpoiiecca,
BO3pPacCTHBIX OcCOOeHHOcTel oOyuwatomuxcs. B nporpamme 1o Ouonoruu
peain30BaH TMPUHIMI TPEEMCTBEHHOCTH C U3y4eHHUEM OWOJIOTHU Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omaromaps 4YeMy  IPOCMATPUBAETCS
HaOpaBJICHHOCTh HAa  TMOCJEAYIOLIee pa3BUTUE OWOJOTMYECKUMX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIUICHUS, MPEJICTaBICHUH O 30pOBOM 00pa3e >KHW3HM, Ha
BOCIIUTaHUE OEpPEKHOro0 OTHOIICHUS K OKpYyXKaroued mnpupogHou cpene. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4EOHOIro MpeaMmera
«buonorus» B peanuzanuu TpedoBaHuit DPIOC COO K mMIAHUPYEMBIM
JUYHOCTHBIM, METAMpPEeIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHUS U B
(GOpMUPOBAaHMM OCHOBHBIX BHIOB Y4EOHO-TIO3HABATENBHOW  JI€ATENHHOCTH
0o0y4Yarommxcsi MO0 OCBOCHUIO COJiepKaHUs OUOJIOTMYECKOTO 00pa3oBaHUsI Ha
YPOBHE CpPEIHEr0 O0IIero o0pa3oBaHMUs.

VYueOnbiii npeamer «buonorus» Ha ypoBHE CpPEIHEro 001Iero oOpa3oBaHUS
3aBepiraer Ouojormueckoe oOpa3oBaHME B IIKOJIE ¢ OPHEHTHPOBAH Ha



paciMpeHue U yriyojieHue 3HaHUM OOydarouIuxcs O JKUBOW MPUPOJE, OCHOBAX
MOJIEKYJIIPDHOM W KIJIETOYHOW OHMOJOrMu, SMOPHOJOTMM W OHOJOTHUU Ppa3BUTHA,
TeHETHKH, CEJIEKI[UU, OMOTEXHOJIOT UM, YBOJIIOIIMOHHOT'O YYEHHS U KOJIOTUH.

N3yuyenue yueOHoro mpeamera «buomorus» Ha yriiyOJIGHHOM YPOBHE
OPUEHTUPOBAHO Ha IOATOTOBKY OOYYaOIIUXCS K IOCIEAYIOLIEMY IOJTYYEHUIO
Ouojornyeckoro  oOpa3oBaHMsl B By3aX W OpraHU3alMsIX  CPEAHEro
npogeccruoHaabHOro oopazoBaHusi. OCHOBY €ro CO/EpKaHMs COCTaBIIsIET CUCTEMA
OMOJIOTMYECKUX  3HAHWW, TMOJNYYEHHBIX TPU H3YYCHHH  OOy4YaIoLUUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JelIOB OMOJOrMM Ha YPOBHE OCHOBHOIO
oburero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHUA TOJNy4arOT pa3BuTHe. Tak,
paciidpeHbl W yriayOsieHbl OHMOJIOTMYECKHME 3HAHHUA O PACTEHMSIX, >KUBOTHBIX,
rpubax, OaxkTepusix, OpraHU3ME YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX IKU3HHU,
JOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTMYECKHE CBEICHMS MPUKIIATHOTO U MOMCKOBOIO
XapakTepa, KOTOPbIe MOXXHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIETYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takke MHTErpanusi OMOJOTMYECKHX 3HAHUM C
COOTBETCTBYIOIIUMHU 3HAHUSMHU, IOJYYEHHBIMH OOYYAIOUIUMUCS NPHU H3y4EHUH
(U3HUKHU, XUMHH, Teorpapuu U MaTEMATUKH.

Crpykrypa mnporpaMmbl 1o ydeOHOMY mnpeamery "buomorus" orpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLMOHHBIA MOAXOABl K H3YYEHHIO OHOJIOTHU.
CoryacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AILNH, BOJIOLMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHeHusi OMOJIOTMYECKOro pa3HooOpa3us IutaHersl. Tak, B 10 Kkiacce
U3y4aloTCd OCHOBBI MOJIEKYJIIDHOM M KIJIETOYHOM OuoIoruu, 3MOpPHOIOTHUH U
OMONIOrMH Pa3BUTHUS, TEHETHKU M CEICKIUU, OMOTEXHOJIOTHMH U CHUHTETUYECKOM
OMOJIOTUH, AKTYalIU3UPYIOTCS 3HAaHMUS OOYy4YaloIIUXCAd MO OOTaHUKE, 300JIO0THH,
aHatomMuu, (usnonoruu uenoBeka. B 11 kiacce M3y4aroTcsi 3BOIIOLUOHHOE
y4€HHE, OCHOBBI SKOJIOTHUU U yueHue o ouocdepe.

VYueOuplii mpenmer — «buomorus»  mpu3BaH ~ O00ECHEUUTh  OCBOCHHE
00y4aromMMHUCsE OMOJIOTMYECKUX TEOPUH M 3aKOHOB, WJAEH, IPUHIIUIIOB U MPABUIL,
JeKaIINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI MUpA, 3HAHUH O
CTPOCHHM, MHOT0O0pa3MM M OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma, IMONyJIsLuy,
OMOLIEHO3a, SKOCHCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JOCTUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHUAX B OHMOJIOTMH, MPUKIAAHBIX ACTIEKTaX OMOJOrMYecKuX 3HaHui. J{is
pa3BUTHS M NOJJEpPKAHUS HHTepeca oOydaroumxcs K OWOJIOTMH Hapsaay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHYECKOI'0 MaTepHaa B COAEPKAHUM MPOrPAMMBbI
1o OMOJOrMU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAaHOBIICHHUS U Pa3BUTHUS
TOM WIM HMHOW 00JacTU OWOJIOTMH, BKJIAJJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEUICHUE BaKHEHIINX OMOJIOIMYECKUX U SKOJIOIMUECKUX MPOOIIeM.



Lenps n3yuenus yueOHoro npeamera «buonorus» Ha yriyOJ€HHOM ypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSAMU O  CTPYKTYPHO-(QYHKIMOHAIbHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra ¢ MNpPUOOpPETeHHE yMEHUH
UCIIOJIb30BaTh ATU 3HaHUS B (OPMHUPOBAHWUM MHTEpEca K OMpeneraeHHOM 00JacTh
npodeccCHOHaTBHON NIeATeTbHOCTH, CBSI3aHHOM C OWONOTHENH, WIH K BBIOOPY
y4eOHOI0 3aBe/ICHUS JIsl TPOIOJKEHUST OMOJIOTHYECKOr0 00pa3oBaHusI.

JocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonmorus» Ha
yri1yOJIEHHOM YpOBHE 00€CIeUrBaeTCsl pEIIeHUEM CIEAYIOIUX 3a1au:

OCBOCHHE OOYYArONTUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHLEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KapTUHY MUPA; O
CTPOEHHUM, MHOTr000pa3uM M OCOOEHHOCTSX OHOJOTHMYECKMX CHCTeM (KIIEeTKa,
OpraHu3M, MOMYJISIIKUs, B, OMOreo1eHo3, ouocdepa); o BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJICHHE OOYYaIOMIMXCA C METOJAMH TIO3HAHHS >KUBOW TMPUPOJIBI:
UCCJICIOBATEILCKUMH  METOJaMU  OMOJOTMYECKUX HayK (MOJEKYJISPHOH U
KJIETOYHOM OWOJOruM, HSMOPHOIOTMM W OHOJOTMM pa3BUTHS, TEHETHKH U
celieKuu, OHMOTEXHOJIOTMM M CHUHTETUYECKOHW OWOJIOrMH, MaJe€OHTOJIOTHUH,
AKOJIOTUH);  METOJlaMH  CaMOCTOSITENBHOIO  IPOBENEHUS  OMOJOTHYECKUX
uccieoBaHuii B JyabopaTtopurn U B npupoae (HaOMOAeHUE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCS  yYMEHUSIMU: CaMOCTOSITEIbHO  HaXOJUTh,
aQHAIM3UPOBATh U UCIOJIb30BaTh OMOJOTHYECKYI0 HH(GOPMAIHIO; TMOJIB30BATHCS
OMOJIOrMYECKOM TEPMUHOJIOTMEN M CHUMBOJIMKOM; YCTAaHaBIMBAaTh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM M  COIL[MATbHO-3KOHOMUYECKHMMH M  3KOJIOTMYECKUMH
npo0yieMaM 4eJOBEYECTBA; OLEHUBATH TOCIEICTBHUS CBOCH IEATEIBHOCTU IO
OTHOIIEHUIO K OKPYXKAIOMIEH NPUPOAHON cpene, COOCTBEHHOMY 370pOBbIO U
3MI0POBBIO0  OKPYXKAIOIIHUX  JIIOJIeH; OOOCHOBBIBATH M COOJIOJATH  MEpPBI
npouIakTUKM MH(QEKIIMOHHBIX 3a0071€BaHui, MpaBUia NOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTU COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BBIYANHBIX
CUTyalUsX MNPHUPOJHOTO M TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE€ OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOMIMXCS MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B MpOLECCE 3HAKOMCTBA C BBIJAIOIIMMHUCA OTKPBITUAMU U COBPEMEHHBIMU
UCCIIEZIOBAHUAMU B OWOJIOTHH, pEIIaeMBIMH €10 MpoOJIeMaMH, METOAO0JIOrHei
OMOJIOTNYECKOT0 UCCJIEI0BAaHMUS, IPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUMN, pellieHus OMOJIOrMYeCKUX 3a/1a4, MOJICITUPOBAHUS OUOJIOrMUECKUX
00BEKTOB U MPOIIECCOB;



BOCTIUTaHUE y 00YyJaronuXcsl ICHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJE B
IIEJIOM ¥ K OTJENbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TCHCTHYECKOM TPAaMOTHOCTH, OOIICH KYJIbTYphl TIOBEACHUS B  IPHUPOJE;
MHTErpalliy eCTECTBEHHO-HAYUHBIX 3HAHUH;

npuoOpeTeHne  OOy4YaIOMUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJIONIONIH30BAHUH (COOJIO/ICHUE TPAaBWUI TOBEJACHUS B MPHUPOJIEC, OXPaHbI
BUIOB, SKOCHCTEM, OHochepsl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBSI U 37J0POBbSI
OKpYXalomux Jroaer (coOmoaeHuss wMep NOpoduiIakThKud — 3a0oeBaHUM,
oOecrieueHne OE30MACHOCTH JKU3HENIEATCTLHOCTH B YPE3BBIUAWHBIX CHUTYAIUSIX
NPUPOAHOTO H TEXHOTCHHOI'O  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUI M YMEHHI B MIOBCEAHEBHON )KU3HU;

CO3JaHWe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYYAIOIIUMHUCS
VHIUBUyaTbHOU oOpa3zoBaTeIbHON TPaeKTOPUH, CIOCOOCTBYIONIEH
NoCIIeyoIeMy Tpo(ecCHOHATLHOMY CaMOOIPEACIICHHIO, B COOTBETCTBHH C
WHIUBHUIYaJIbHBIMA HHTEPECAMH U TOTPEOHOCTSIMU PErruoHa.

OO6miee yuCiI0 YacoB, OTBEICHHBIX HA M3YYECHHE OWOJIOTHMHU Ha yriIyOJIeHHOM
YpOBHE cpeliHero odiiero oopazoBanusi, cocrapisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heziento), B 11 kiacce — 102 gaca (3 yaca B HEJIEIO).

Ot16op opraHM3aIlMOHHBIX (HOPM, METOJOB M CPEACTB OOyYCHHUS OHOIOTHUH
OCYIIECTBIISIETCS ¢ Y4ETOM CHEnu(UKN €ro COASpKaHWs W HAMpPaBICHHOCTH Ha
NPOAOJKEHNE OHMOJIOTHYECKOTO O0Opa30BaHWsS B  OpPraHU3ANMSIX CPEIHETO
po(eCCHOHATLHOTO U BBICIIIET0 00pa30BaHUsI.

OO6s13aTeIbHBIM YCIIOBUEM MIPU O0YYCHUH OMOJIOTHH Ha yriyOJEHHOM YPOBHE
SBJISICTCSI TIPOBENICHNWE JA0OPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
OOYYarOIIMXCS B BBIMOTHEHUH TPOSKTHBIX M Y4EOHO-MCCIEIOBATEIBLCKUX PaldoT,
TEMAaTHKa KOTOPHIX OMpEACNsAeTCSs y4YUTEeNIeM Ha OCHOBE  HMMEIOIIMXCS
MaTepHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPXXAHME OBYUYEHUA
10 KITACC

Conepkanue mporpaMMbl, BBIICIIEHHOE KYPCU80OM, HE BXOJUT B MPOBEPKY
rocyaapcTBeHHou uroropoit arrectauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi OuoNIorusl — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHsS
Owonornu.  buomormdyeckne HayKM M HW3ydyaeMble  MMH  TPOOJIEMEI.
DOyHIaMEHTalbHbIC, MPUKIAIHBIE W TOMCKOBBIE HAy4YHBIC HCCIECAOBAaHUS B
OMOJIOTHH.

3HaueHue OHONIOruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kapTuHBl Mupa. Ilpodeccun, cBs3aHHBIE ¢ Ouonoruei. 3HaYeHHE OHMOJIOTHH B
PAaKTUYECKOM JIEATEIBHOCTH 4YEJOBEKAa: MEAULMHE, CEIbCKOM XO3SICTBE,
IIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOBI.

JdeMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. [lapsun,
VY. I'apsen, I'. Mennens, B. U. Bepuaackuu, W. I1. I1aBnos, 1. . Meuynukos, H.
U. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuiet 1 cxembl: «CBsi3b OWOJOTMU C APYrMMH Haykammy», «Cucrema
OMOJOTMYECKHUX HAYK).

Tema 2. )KuBble cUCTeMbI U UX H3y4YeHHE

XKupble cuctembl Kak npeaMer u3ydeHus Ouosioruu. CBONCTBA KHUBBIX
CHCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb,
CJIO0XKHOCTh W YIOPSAIOYECHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTaHU3ALIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alid >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBI, MONYJISIHUOHHO-BUI0BOM, SKOCUCTEMHBIN
(OuoreoueHornueckuit), oOuochepHsiil. Ilpoueccel, NPOUCXOAANIUE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKHU >KMBOro. JKuW3Hb Kak (opMmMa CyIIEeCTBOBAHMS
Marepuu. Hayku, n3ydaromnue >kMBble CUCTEMbI HA PA3HBIX YPOBHIX OPTraHU3ALUU.

N3yuyenue xuBbIX cucteM. Meroael Ouonornyeckord Hayku. HaOmronenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMATU3aIus, MeTaaHau3. [loHsiTue o 3aBucCUMoOil 1
HE3aBUCUMOW mnepemMeHHOM. [lnaHupoBaHune skcrepuMenta. llocTtaHoBka U
npoBepka rumnore3. HyneBas runote3a. [loHsTe BBIOOPKH U €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonmornmyeckux maHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yinbTaToB. [IpuumHBI UWCKaXX€HUS PE3yabTaTOB »JKcrepumeHrta. llonstue
CTaTUCTHYECKOI O TECTA.

JdemMoHcTpanuu



Tabmumpl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HWY», «buonorunueckue
cucrteMbD», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHU OpPraHU3alMU >KUBOH
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TkaHM MKUBOTHBIX», «CHCTEMBI
OpPraHOB 4YeJIOBEYECKOro opranusmay, «buoreornenos», «buocdepa», «MeTombl
V3YUYCHUS )KUBOU MTPUPOIBIY.

OGopynoBanue:  yjabopatopHoe  oOOpynoBaHHE  JUIi  TMPOBEIACHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «Vcnosib30BaHWE PA3IUYHBIX METOJ0B IpPHU
V3YYECHUU KUBBIX CUCTEM.

Tema 3. buosiorusi KieTku

Knerka — crTpykrypHO-QYHKIIMOHAJIbHAS eAMHUIA >KuBoro. Kcropus
oTkpbiTus kinetku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE NOJIOXXEHUSI COBPEMEHHOM KIJIETOUYHON
TEOPUHU.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIMUS,
xpomatorpadus, MeKTpodope3, METOJ MEUYEHBIX aTOMOB, auddepeHnmanT-uoe
HEeHTpUPYTrUpoBaHUE, KYyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emokK. DIEKTpOoHHasi MUKpockonusi. Koughoxanvnas muxpockonus. Bumanvnoe
(npudicuzHenHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. IlIBann, M. Lllnelinen, P. Bupxos, K. M.
bap.

Tabmuiel u cxembl: «CBETOBON MHKPOCKOM, «DIEKTPOHHBI MUKPOCKOID,
«HMcTopust pa3BUTUS METOA0B MUKPOCKOITUI .

OO0opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATBLHBIX KIETOK.

IIpakTnueckas padora «3ydyeHue METONOB KJIETOYHOW OMOIOTHU
(xpomarorpadus, saextpodopes, auddepeHIuaNbHOe IEHTPUPYTUPOBAHUE,
[I1IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHAYECKHM COCTaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMHUKPO3JIEMEHTHI.
Boma m e€ ponp Kak pacTBOpPHUTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TeIIoperyisiiui. MuHepanbHble BEllecTBa KIETKH, UX OuoJiormyeckas
poJib. Posib KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonornueckue mnoiaumepsl. benkwu.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeakoBoi Mosiekyibl. [lepBuyHas
CTpYKTypa Oenka, mentujHas CBs3b. BTopuuHas, TpeTWyHasi, YeTBEpTUUHAsS
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukamuss — OeiaKoB.
buonornueckue ¢pynkuu 0enkoB. [lpuonoi.



VYraeroasl. MoHOCaxapuabl, AUCaXapuibl, OJIMTOCAXapUabl U TOJIUCAXAPU/IBI.
O6mwmii 1naH CcTpoeHHs U (PU3MKO-XMMHUYECKHE CBOKCTBA  YIJIEBOJOB.
buonornueckre pyHKIIUU YTIICBOIOB.

Jlumuael. 'uapodunsHO-rUAPOdOOHBIE cBOMcTBA. Kitaccudukanus TUnumoB.
Tpurnmunepunsl, ¢ochomunuasl, BOCKH, cTepouabl. buonormyeckue GyHKIHH
aunuaoB. OO1Me CBOMCTBAa OMOTOrMYECKUX MEMOpaH — TEeKy4ecThb, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYITPOHULIAEMOCTb.

Hyxkneunnossie kucnorsl. JJHK u PHK. CTpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpr. Ipuanun xomrmuiementapuoctu. [Ipasmio Yapradda. Crpykrypa
JIHK — nBoitnas cniupanib. Mectonaxoxaenue u ouonornueckue pynknuu JJHK.
Buas PHK. ®yukuuu PHK B kiietke.

Crpoenue monekynsl AT®. Makposprudyeckue cBsizu B Mmosekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIIEHHbIE IEPEHOCYUKHU, UX (DYHKIIMH B
kierke. [pyeue wykneozuompugocgpamer (HT®). Cexenupoanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKiu.

CrpykrypHas Ouonorus: OMOXUMHYECKHE W OHO(DHU3NIECKUE HCCISAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOnekyl. Mooeruposanue
CMPYKMypsl U QYHKYU OUOMONEKYI U UX KOMNIeKco8. KomnbvromepHuli ouszatin u
OpeanuyecKull CuHme3 OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpanuu

[Toptpersr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Comurep, C. IIpy3unep.

Junarpammel:  «PacnpeneneHne XUMHUYECKUMX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeaeneHue XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmunpl u cxembl: «llepuoguueckass Tabiuila XUMUYECKUX HJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MOJIEKYJIbl  Oenka», «CTpyKTypbl OENKOBOW MOJEKYIbl», «CTpPOEHHE MOJEKYI
yrieBojioBy», «CTpoeHue MOJEKyl JunuaoB», «HyKIeHHOBBIE KHUCIOTHIY,
«Ctpoenue monekynsl ATOy.

OO6opynoBaHue: XuMUYECKast IOCy1a U 000pyI0BaHUE.

JladopaTopHasi padora «O0HapykeHHE OCIIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKuuiny.

JlaGoparopuass  paGora  «lccienoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICTIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne u yHKIUN KJIETKH

Tumnbl KJIETOK: JyKapuoTHuecKas U TMpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHAJIbHBIE 00pa30BaHUs KJICTKHU.



CrtpoeHnue npokapuoTuueckoit kinetku. Kiierounas creHka OakTepuil 1 apxeil.
Oc0OEHHOCTH CTpPOEHMsI TeTepoTpO(HONM U ABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib NPOKapUOT B OMOLIEHO3aX.

Crpoenue " (GYHKIIMOHUPOBAaHUE 3YKapUOTUYECKON KJIETKH.
[Inazmatuueckass MemOpana (miazManemma). CTpykTypa IUIa3MaTHYECKOU
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIIa3MaTUYECKyI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruéHHas AudPys3us), aKTUBHBIA (TEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcmopT). [lomymponuriaemocts MemOpanbl. Pabora HaTpwuii-
KaJMeBOr0 HAcoca. DHIOLMTO3: MUHOLUTO3, (aromuros. Dk301uTo3. KinerouHas
creHka. CTpykTypa U GyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpuOOB.

Huromasma. [{urozons. Llutockener. [IBuxenue nuroruiasmbel. Opranonbl
kieTkd. OJHOMEMOpaHHbIE OpPraHOWAbl KIETKH: 3HAOIUIA3MAaTUYECKasl CETh
(OIIC), anmapat I'onbIKu, JTU30COMBI, UX CTpoeHuEe W (yHKUHH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOoB KieTKH. CTpoeHHe TpaHyIsIPHOIO PETUKYJIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyisIpHBIA)  DHAOIUIA3MATHYECKUI
perukynyM. CekperopHas QyHkius anmapata ['onbmxu. Moougurkayus b6enxkog 6
annapame [ onvoxcu. Copmuposka oenxoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pactutenbHbIX KieToK. Kietounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KIJIETKH:  MUTOXOHJAPUH,  IUJIACTUJIBIL.
IIpoucxoorcoenue mumoxonopuui u niacmuod. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenne U (GyHKUMM MHUTOXOHApUN u 1utactui. llepBuunsie,
BTOPUYHBIE U CJIOKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOIIMX  DYKapHOT.
XJIIOpOIIIACTHI, XPOMOIUIACTBI, JICNKOIUIACTHI BBICIIIMX PACTEHHM.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUIOB KJICTKHU. Pubocomsl. IIpomedsicymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MBbIlIEUHBIE  KIETKH.
Axmunogvle KOMNoOHenmsl HemblueyHblx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CrpoeHue H JABWKEHHE KIYTUKOB M pPECHUYEK. MUKpOTpyOOUKH
muToria3mel.  LleHtpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHRmamu u
muxpompyboukamu. Momophwie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
byukuuu. SnepHbiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOOXKEHHE
XpOMOCOM B UHTEp(a3zHOM slpe. Iyxpomamuu u cemepoxpomamunr. benxu
XpOMaTUHA — THUCTOHBL. Jlunamuxa s0epHoU 000104YKU 8 Mumo3ze. Hoepmbiil
Mpancnopm.

Kinerounsie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK HYKapHOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHOM).

JdeMoHCcTpanuu



[Toptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupl 1 cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KieTku», «CTpoeHue  pacTUTenbHON  KieTku»,  «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHrne NpOKapuOTUYECKOU KIETKH.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaThl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKTepruaabHbIX KIETOK.

JlabopaTtopnass padora «/I3ydyeHue CTpOoE€HHS KIETOK Pa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yueHne CBOWCTB KICTOYHOU MEMOPAHBI.

Jlabopatopnas paGora «/ccrnenoBaHue IuUIazMoiiM3a M JIEIUIa3MOJIM3a B
PACTUTENIbHBIX KIETKAX.

IIpakTuyeckas  padora  «/3ydyeHue  JOBWKEHHS  LUTOILIa3Mbl B
PaCTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BellleCTB M NPeBpallleHne JHEPIUH B KJIETKe

AccUMUITSALINA U TUCCUMUIIALIMS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPOHBIN U TeTepOoTpoHBINA. YUacThe KHUCIOpOoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oobecrniedeHue KieTtku: npespamienue AT B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakluil KIETOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOCHHE, CBONCTBA W MEXAaHU3M JCUCTBUS.
Kodepmentsr. Otnuunst GepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemkwu-
AKTUBATOPbl U OEITKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX
peakIuii OT pa3IM4HBIX (PAKTOPOB.

[lepBuyHBIA CHHTE3 OpPraHMYECKHX BelIeCTB B Kierke. DorocuHTes.
Anokcuzennvill u oxcuceHuwvlii oomocunmes y oaxkmepuu. Ceemocobuparowjue
nUSMEHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poiab XJIOpoImiacToB B mpoLecce
dbotocunTeza. CBeroBas U TeMHOBas pa3bl. Pomoovixanue, Cs, Cy. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (GoTOCHHTE3a. BnusHue pa3nuuHbiX (HakTOpOB
Ha CKOpOoCTh (hoTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XEMOCHHTES. Pa3HoobOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOIIUE OaKTEepUH, >KeIe300aKTepuH, CcepoOaKTepUu, BOJOPOJIHBIE
OakTepun. 3HAYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAHUE YEIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTENIH O0JIe3HEH.

AspoOHBIE OpraHU3MBI. Oranbl HHEPTreTHYECKOTO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — 0ECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornueckoe oKuciaeHue, WM KJIETOYHOE JbIXxaHue. Poiab MUTOXOHIpUi B
nporieccax Ouonoruyeckoro okuciaeHus. [luknuyeckue peakunu. OKUCIUTETEHOE
dochopunupoBanue. uepeus membpannoeo epaduenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cummaser. llpeumyiiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH YPHEPTeTUUECKOro 0OMEHa.

JdemoHcTpanuun

[Toptpersi: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenwsrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «POTOCUHTE3», « IHEPreTUYecKuil oOMeH», «bruocunTes
oenkay, «CtpoeHue pepMeHTa», «XeMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 0OOpPYIOBAaHHE IJISI TPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass  pabdora  «/I3ydyeHuME  KATAIUTUYECKOH  AKTHMBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMUIIa3bl UK KaTalasbl)».

JlabopaTtopHass pabGora «3yueHne GEepMEHTATUBHOTO PpaCHICIUICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIbHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopHas padora «CpaBHeHue mpoiieccoB  (GOTOCHMHTE3a U
XEMOCHHTE3a».

JladbopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U IBIXaHUS.

Tema 7. HacaeacrBenHast uHGoOpMalMs M peaju3anus eé B KieTKe

Peakuuu mMarpuuHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CHHTe3a. Peanmsanus HacieacTBeHHONW nHpopmalmu. ['eHeTnueckuit
KOJ, €ro cBoMcTBa. TpaHckpunmus — MarpuuHblii cuHTe3 PHK. IlpuHnmmei
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnoptHeix PHK B 6uocunTese Genka.
VYcnoBusi 6uocuntesa Oenka. KomupoBanue amunHOkuciaor. Poms pubGocom B
OuocuHTe3e Oenka.

Cospemennvie npeocmasierus o cmpoenuu 2enog. OpraHuzalys reHoma y
POKApUOT U 3YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy Hpokapuor. ['mmoresa
onepona (®. XKakob, XK. Mano). MonexynsipHvie mexaHuzmovl IKCNPECCUU 2€HO8
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
IpolecCOB B KileTKe. KileTouHbIil romeocTas.

Bupycel — Hekiierounbie GOpMbI JKH3HU U 00IUTraTHbIe apa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepuo(aroB. JKusHenHvilti Yuki
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupycubie 3aboneBanusi yenoBeka, xuUBOTHBIX, pacteHuit. CIIN]/], COVID-
19, coumanbHble 1 MEAULIMHCKUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz doavwux maccusos («bigdatay)
CMPYKMYpHuIX buonocudeckux oannvlx. Hanomexuonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvle pynkyuu denxos. Cnocodvl 00cmasku 1eKapcma.



JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmuipl u cxembl: «buocunre3 Oenkay, «'eHeTHUECKUN KOI», «BUpPYCHI»,
«bakrepuodaru».

IpakTuueckas padora «Co31aHue MOJEIH BUPYCA.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounsi 1k, ero mnepuoabl W peryisiuusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH TIPOIECCOB, MpOTEKarImux B uHTepdaze. [loaroroBka KieTku K
neneHuto.  Ilpecunrerndeckuii  (MOCTMUTOTUYECKHI),  CHUHTETUYECKUM U
NOCTCUHTETHYECKUH (IPEMUTOTUYECKUI) TIEPUObI UHTEP(DA3HI.

Marpuunsiii cunte3 JIHK — pernukauus. [Ipunnunsr perumkamuu JHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTHUIAPAJIEIbHOCTb.
Mexannsm pemukanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JIUITUIOUIHBIA W
rariouaHblii  Habopsl  xpoMocoM. ['omonoruunbie xpoMocombl. [loioBbie
XPOMOCOMBI.

Henenne knerkm — wmuTo3. Craguu MHTO3a W NPOUCXOASIINE B HHUX
npouecchl. Tunbel MuTo3a. KaproknHe3 W UMTOKMHE3. buonorndeckoe 3HaueHUE
MHUTO34.

Perynsinusa muToTMYecKoro Inukia kieTtku. [Iporpammupyemasi KieTouyHas
rudenp — aromnTo3.

Kinerounoe sapo, xpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
nponugepayuu, oupgepenyuposxu, cmapenus u eubenu xiemox. «ljugpposas
K1emKa» — OuouHgopmamuyeckue mooenu QyHKYuOHUpOBanusl Kiemxu.

JdemoHcTpanuu

Tabmuupel u cxembl: «KU3HEHHBIH MK KIETKW», «Mwuto3», «CTpoeHue
xpomocom», «Pernukanus JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoIpenapathl: «MHUTO3 B KIIE€TKax
KOpPEIIKa JIyKay.

JlabopaTtopHas  pabora  «/3ydyeHHMe  XpPOMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTopHas pa6ora «HalmroieHre MUTO3a B KJIETKaX KOHYMKA KOpEeIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OHOKIIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTpOEHUS M JKU3HEACATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOYHBIC
BOJOPOCIIH, APYryue NpOTUCTHI. KOTOHMAaIbHbIE OPraHU3MBI.



B3anMoCBsA3p 4YacTE MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucreMbl opranoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Tkanu pacreHuidl. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
IOKPOBHAs, TMPOBOAAIIAs, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTpOEHUS,
GYHKIIUN ¥ PacTIONOKEHHS TKAHEH B OpraHax pacTEHUH.

TkaHu KUBOTHBIX U YEIOBEKA. THIBI dKMUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCJIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKUUUA WU
PacnoJIOKEHUS TKAHEW B OPraHax XUBOTHBIX U YEIIOBEKA.

Opranbl. BereratuBHble W T'€HEpaTHUBHBbIE OpraHbl pacteHuid. OpraHbl U
CHUCTEMBI OPTraHOB JKMBOTHBIX U yenoBeka. DyHKIMK OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuit. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyxHbli ¥ BHyTpeHHHU ckeneT. CTpoeHHe u
THIBI COCTMHEHUS KOCTEM.

JIB>keHue  OpraHn3MoB.  [[BH>KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHMI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pedaexc. CkeneTHble MBIIILBI M UX padoTa.

[Iutanme opranusmoB. [lormomenne BOABI, YIVIEKMCIONO ra3a |
MUHEPAIBbHBIX BELIECTB pacTeHUsIMU. lIutanue KUBOTHBIX. BHyTpunonoctHoe u
BHYTPUKIIETOUHOE TNuleBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHenbl
NUIIEBAPUTENIBHOrO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue oprann3moB. JIpixanue pacteHul. Jlpixanue sxuBoTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe npixanue. JlpixarenbHas TOBEPXHOCTD.
XKabepHoe u n€royHoe ApixaHue. /[pIXxaHne MO3BOHOUHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIMOHHOE  YCIIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucreMa 4ejaoBeKa. MeXaHu3M BEHTWIILUMU JETKUX Y NOTUL U
MiekonuTarouux. Perynsamus apixanus. JpixarenbHbie 00bEMBI.

Tpancnopt BemieCTB y OPraHU3MOB. TpPAaHCIOPTHBIE CUCTEMBI PACTEHUU.
TpaHcnopt BewmecTB y KHUBOTHbIX. KpoBeHoCHas cucreMa U €€ Oprasl.
KpoBeHocHass cucrema IIO3BOHOYHBIX JKMBOTHBIX M yenoseka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLMOHHBIE
YCIIO)KHEHUS! CTPOCHMSI KPOBEHOCHOW CHCTEMbI NMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua U e€ peryssius.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beinenenue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbiaeneHus. OuibTpanus,
ceKpenusi 1 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPTAaHOB BBIJIEICHUSI.
CBsI3b MOJOCTH TENA C KPOBEHOCHOM M BBIICIUTEIBHONW cucTeMamMu. Brinenenue y



NO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHne u (HyHKIMOHUPOBAHHUE
HeppoHna. OOpa3oBaHME MOUH Y YETOBEKA.

3ammra y OpraHM3MOB. 3aliuTa y OJHOKIETOYHBIX OpPraHu3MoB. CIopbl
OakTepuii M UHUCTHI MPOCTEHIIMX. 3amKUTa y MHOTOKJIETOYHBIX PaCTEHUH.
Kyrukyna. CpencrBa nacCUBHON M XUMHUYECKOW 3aIIUThI. DUTOHIUBL.

3ammra y MHOTOKIJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M HMX MNPOU3BOJHBIE.
3amuTa opraHu3ma oT Oone3Heil. MiMmmyHHas cuctema uenoBeka. Kierounslil u
TYMOPAJIBbHBIA UMMYHUTET. BpoXkaEHHBIH W TpUOOPETEHHBIN crenupuIecKuii
UMMYHUTET. Teopus KIOHaJIbHO-celneKTuBHOro ummynurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxumocte W perymsiuus y  OpraHusmoB. PasznpaxuMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazmpaxumMocTte u  perymsiuus y
pactenuit. POCTOBBIE BElIECTBA U X 3HAYCHUE.

HepBHast cucrema u pedekTopHas peryjsnus y >XUBOTHBIX. HepHas
cucTemMa M €€ OTHEINbl. DBOIOLUHUOHHOE YCIOKHEHNE CTPOCHHUS HEPBHOW CHUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrnexc u
pednexTopHas nyra. bezycioBHble U yciI0BHBIE pedIEKChI.

I'ymopanpHas perymnsauus U 3HAOKPUHHAs CUCTEMa YKUBOTHBIX M YEIOBEKA.
JKene3pl JHAOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JlelCTBME TOPMOHOB.
B3auMocBsi3b HEpBHOW U 3HJIOKPUHHOM cucTeM. [unoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. 11aBnos.

Tabmuupl U cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bozopocimy», «bakrepun», «lIpocreimme», «OpraHbl LBETKOBBIX PpPacTEHUN»,
«CucteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacreHuid», «KopHeBbie cuctembl», «CTpoeHue cTedis»,
«CTpoeHHE JIMCTOBOW IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKEIET YeOBEKa,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpIxareinbHas

cucTEMay, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BblaenurenbHas cUCTEMay, «JHIAOKPUHHAs CUCTEMa», «CTPOCHHE MBIIIIBI»,
«MmyHUTETY, «KHUI1e4H0no0I0CTHRIE, «CxeMa  mnUTaHUs  PACTEHUI»,

«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOE€HHE THIpPBD»,
«CTpoeHue 1uiaHapun», «BHyTpeHHee CTpOeHHME IOKIAEBOro 4depBs», «HepBHas
cuctema poio», «HepBHas cucrema aarymkum», «HepBHas — cucrema
npecMmbikatonuxcsi»,  «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MIleKonuTaoumx», «HepBHas cucrema uenoBekay, «Peduexcy.



OO0opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpPraHU3MOB, MHUKpONpENapaTbl TKaHEH, pPaKOBHHBI MOJUIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPbl KOMHATHBIX PACTEHHM, repOapuu
pacTeHHMl pa3HbIX OTHEJIOB, BIAXHbIE TMpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKHUBOTHBIX, CKEJET 4eJIOBeKa,
o0opyaoBaHUE AJI1 JEMOHCTPALIMK MIOYBEHHOI'O U BO3IYIIIHOT'O MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeNKoB Moj IeHCTBUEM (epMEHTOB, 00OpPYAOBAHUE /IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTHU JETKUX, MEXaHH3Ma
JbIXaTENbHBIX ABMKEHUIN, MOJEIN I'OJIOBHOI'O MO3ra Pa3jin4HbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TkaHel pacTECHUI.

JlaGoparopHasi pabora «3ydueHue TKaHel >KUBOTHBIX ).

JlabopaTopHas padora «/3yueHre opraHoB IIBETKOBOTO PACTEHUSI».

Tema 10. PazmHoOkeHNe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHHUS OpraHM3MOB: Oecrionoe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecroioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISIIHS,
dbparmMenTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. [lonoBele kieTkn, win ramersl. Meio3. Craauu
Mmeno3a. [ToBenenne xpomocoM B meno3e. Kpoccunrosep. buonornuecknii cMbIcit
M€03a M TIOJOBOro Imporecca. Mewo3 U ero MeCTO B JKU3HEHHOM IUKIIE
OpraHU3MOB.

IIpenzapoasiieBoe pazsurue. ['amerorenes y »KuBOTHbIX. I1070BbBIE XKene3bl.
OO6pazoBaHue U pa3BUTHUE MOJOBBIX KieToK. CriepmaTorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBopeHre ©  3MOPUOHAIIBHOE pa3BUTHE JKUBOTHBIX. (CrocoOBbI
OIUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NHnuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOrE€HE3). DMOPUOJIOTUsl — HayKa
0 pPa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOIOUU.
Konyenyusa mopgoecenoe u mooenu mopgozenesa. Craaun >MOpHOTEHE3A
KUBOTHBIX (Ha mpuMmepe Jarymku). JpoOnenwe. Tumbsl  ApoOiIeHUS.
Jlemepmunuposannoe u HedepmuHupogannoe oOpobnenue. bnacmyna, munol
onacmyn. OcCoOCHHOCTH JPOOJICHUS MJICKOIMMTAIONMIUX. 3apOBIIICBhIC JIMCTKU
(racTpynsiuus). 3aKiaaKa OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3aumuoe
BIIMSHUE YacTell pa3BUBAIONIErocs 3apojbiiia (dMOpUOHAIbHAS HWHAYKIIKS).
3aknagka IUlaHA CTPOCHHMS KMBOTHOTO KAk pPeE3ylbTaT HEPaAPXUUECKUX
B3aMMOJICUCTBHI TE€HOB. BiusHue Ha >MOpHOHAIBHOE pa3BUTHE PaA3IAYHBIX
(haKTOpOB OKPYXKAIOIIEH Cpe/Ibl.

Poct u pasButue xuBOTHBIX. I[locTomMOpuoHanbHbIM mnepuon. Ilpsmoe u
HenpsiMmoe pa3BuTHe. PasButne ¢ wmeramopdo3oM y O€CMO3BOHOYHBIX H
NO3BOHOYHBIX >KMBOTHBIX. DBHONIOrM4yeckoe 3HAYEHHWE MPSMOr0 M HEOpsIMOro



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoAe. Tumbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsiy pocTa KUBOTHBIX U yenoBeka. CTaauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U uesioBeka. [lepruoapl oHTOoreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE TTPOLIECCHI.

Pasmuoxxenne u passutue pacteHui. ['amerodpur m cropodut. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3oBaHue cCHop B IIpolecce Meiosa.
l'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opranu3MoB. [[BoifHOE OIJI0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
Pa3BUTHE CEMEHU.

MexaHu3Mbl peryadiud OHTON€He3a Y PACTCHUHN U )KUBOTHBIX.

JdemoncTpanuu

[Toptpersi: C. I'. HaBamun, X. [lInemas.

Tabnunpl U cxeMmbl: «BereraruBHoe pa3MHOXeHHe», «Tumbsl Oecronoro
pa3MHOXKEHUs», «Pa3MHOXEHUE XJIaMHAOMOHaAb», «Pa3zMHOXKEHHE HBIJIECHBI»,
«Pa3MHOXeHUE TUAPBDY, «Meho3y, «XpoMocoMbl», «I'ameroreHes», «CtpoeHue
SUIEKJIETKH U crepmaTo3ousa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HENpAMOE pa3BUTHE», «Pa3BuTMe MaWCKOro xyka», «Pa3Buthe capanum»,
«Pa3Burne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHUE Yy LBETKOBBIX PACTECHUNY,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JIBYAOJIbHBIX pacTeHUi», «KM3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKu3HEHHbIW UHUKI MXa», <«CKW3HEHHBIM  IUKI
MarnopoOTHHUKAY, « KU3HEHHBIN UK COCHBI.

OOGopynoBaHMe: CBETOBOM MHUKPOCKOI, MHKpOMpenaparhbl SUIEKIETOK U
CIIEpMATO30UI0B, MOJAENb «L UK pa3BUTHS JATYILIKNA.

JlabopaTopHas padora «/3yyeHne cTpoeHus MONOBBIX KIETOK HA TOTOBBIX
MHUKpOIpenaparax.

IIpakTnueckas padora «BbIsBICHHE NPU3HAKOB CXOJCTBA 3apPOABILICH
ITO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHass padora «CTpo€HHE OpPraHOB PAa3MHOXEHHUS BBICIINX
pacTeHun».

Tema 11. I'eHeTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHN3MoOB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Pabotsr I
Menpens, I'. ne @pusa, T. Moprana. Poinb OoT€4eCTBEHHBIX Y4YEHBIX B Pa3BUTHUU
renetuku. Padoter H. K. KonberioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ummuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUUECKHE TOHATUS U CUMBOJIBI. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, aJbTEPHATHUBHBIE MPU3HAKH, JOMUHAHTHBIA M PEIECCUBHBIN
NPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (DEHOTHII.



OcHOBHbIE ~ METO/ABl  TEHETUKU:  THOPUIOJIOTHYECKUH,  LUTOJOTHYECKUM,
MOJIEKYJISPHO-TEHETUYECKUM.

JemoHcTpanuun

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodeen-PecoBckuil.

Tabnuiel v cxeMbl: «MeToabl FTeHETUKNY, «CXEeMbl CKPEIUBAHUS.

JladbopaTopHast pa6Gora «JIpo3oduna Kak OOBCKT TI'€HETHYECKHX

HUCCJIEIOBAHUI .
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBplli 3akoH MeHaenss — 3aKoH

eMMHO00pa3usi TMOPUIOB MEepBOTO MoKoIeHus. [IpaBuino qoMuHMpoBaHus. Bropoit
3aKOH MeHaens — 3aKOH pAacIIeIUIeHUs NPU3HAKOB. LlATOnormyeckue OCHOBBI
MOHOTMOPUIHOTO CKpEIIUBaHus. [ MmoTe3a YucToThl ramer.

AHanuzupyoniee ckpemubanue. [I[pomexyTouHbIl XapakTep HacleJOBaHHUS.
Pacuieruienre npu3HakoB IIPU HENIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemuBanue. TpeTuil 3aKkoH MeHienst — 3aKOH HE3aBUCUMOT0
HacJleloBaHus  NpuU3HAKOB.  LluTojmormyeckue  OCHOBBI  JUTMOPUIHOTO
CKpeLIUBaHUS.

Cuemnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrerieHHOe
HACJIEJOBAaHNE TE€HOB, HApYLIEHHWE CLEIUICHHS MEXAY TeHaMU. XPOMOCOMHAs
TEOPHS HACIEACTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBIM MEXAaHU3M OIMpPEACIEHUS MOJIa. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M rereporaMeTHbi mos. ['eHeTmyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. Ilneiorponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIN ajIeau3M. B3auMoaencTBUEe HeaUICIbHBIX TI'€HOB.
Kommiiementaprocts. Onucras. [lonmumepns.

['eHeTMYECKUIT KOHTPOJIb PAa3BUTHSL PACTEHUM, >KMBOTHBIX W 4YEIOBEKA, a
Takke (PU3MOIIOTMYECKUX TMPOIECCOB, TOBEAEHUS U KOTHUTUBHBIX (YHKIUH.
['eHeTnueckue MeXaHU3Mbl CUMOMOTEHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3suT» U «XO3IUH — MHUKpoOHOM». ['eHeTmueckue acheKTbl KOHTpOJId U
U3MEHEHMsI HACJIEICTBEHHON NH(OpMAIMU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

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

Tabmuupl u cxemsl: «llepBolif 1 BTOpoOil 3akoHbI MeHnaensa», «TpeTtuit 3aKoH
Mennensa», «AHanu3upyrollee CKpeluBaHue», «HenomHoe aOMUHUpOBaHHEY,
«CueruieHHOE HaclieloBaHWE MPU3HAKOB Y Jpo30gumibl», «['eHeTuka Tmoiay,



«Kapuorun denoBeka», «Kapuotun apozoduibr», «Kapuotunm —nOTHIBDY,
«MHOXECTBEHHBIN aJlJIenu3M», «B3auMoaeicTBIE TEHOBY.

OOGopynoBaHue: MoOJIedb IS JEMOHCTpPAllUM 3aKOHOB  €IUHO00pa3us
TUOPHUIOB TIEPBOTO TIOKOJICHUS M PACHICIUICHUS NPHU3HAKOB, MOJECIb s
JIEMOHCTPAIlMM 3aKOHA HE3aBHCHUMOI'0 HACJEIOBAaHMWS IPU3HAKOB, MOJAEIb IS
JEMOHCTpAalMK CIIEMJIEHHOTO HACJIEJOBAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpoIipemnapar: «Jpo3odumar.

IIpakTnyeckas paGora «l3ydeHume pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

IIpakTnueckass  paGora  «l/3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEILIUBAHUA Y APO30(PUITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotHMna W cpenbl npu  (popMupoBaHUU (EHOTHUIIA.
N3menunBOoCTh Tpu3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHYMBOCTH: HEHACJICICTBCHHAS U HACJICICTBEHHAS.

MopaudukanimoHHas HW3MEHYMBOCTH. Ponb cpeasl B (popMupoBaHUU
MOIU(PUKALIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanmoHHBIN
pan u BapuarnmonHasi kpuBas (B. Woranncen). CpoiicTBa MoaudUKaIIMOHHON
V3MEHYMBOCTH.

['eHoTHIIMUECKAsS N3MEHUNBOCTh. CBOMCTBA T€HOTUITNYECCKON M3MECHUNBOCTH.
Bupl reHOTHITHYECKON M3MEHYMBOCTH: KOMOWMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHas u3MeHYMBOCTH. Meio3 M TMOJOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON N3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TEHETUYECKOr0 pa3Hoo0pa3usi B mpeiesiax 0JTHOr0 BUA.

MyTanmonHass W3MEHYMBOCTh. BuHIbI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUHMPOBAaHHbICE MyTallud. SaepHble U
nyToriazMarudeckue myranuu. CoMaTuyeckue W IMOJIOBble MyTaluu. [IpuynHbI
BO3HMKHOBEHUS MyTanuil. MyTareHbl W WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAIMOHHOIO MpoIecca. 3aKOH TOMOJOTMYECKUX PSJIOB B
HacieacTBeHHoM m3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MeHYHMBOCTH U
HACJIECTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  INUSEHEMUYECKUX Hakmopos 8
HACIe008aAHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. U. BaBunos.

Tabmunpt u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHUYHUBOCTHY, «KomOuHaTuBHas U3MEHUYHUBOCTDY, «Metio3»,
«OmnonorBopeHuey, «I eHernueckre 3a00eBaHus YenoBeKay, « BUIbl MyTaIuii».



OGopynoBaHue: XUBbIE U TepOapHbI€ SK3EMIULSIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (¢potorpadum) ;KUBOTHBIX C Pa3IMYHBIMA BUIAMH U3MEHYUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKALIMOHHOW u3MeHuYuBocTU. [locTpoeHue BapuallMOHHOTO psiga U
BAPHUALMOHHOW KPUBOW».

IIpakTnueckass padora «Myrtamuu y 7Apo3oduiabl (HA TOTOBBIX
MUKpONpenapaTax).

Tema 14. I'eneTnka yesioBeKa

Kapuornn yenoseka. MexnyHapoaHas mporpamMma HMCCIENOBaHUS T€HOMA
yernoBeka.  Meroabsl  M3y4eHUsT TEHETHMKHM  4YEJIOBEKa: T'€HEaJlOrMmyecKui,
OJIM3HEIOBBIH, IUTOT€HETUYECKHIA, MONYJIAIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOe ONpEEIICHNE reHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOLIBIO
[1I[P-ananu3a. HacnenctBenHble 3a00sieBaHUs YellOBeKa. | '€HHbIE 1 XPOMOCOMHBIE
0o0Je3HM 4YenoBeKa. bOJIe3HM C HACJEICTBEHHOW IMPEeApacIoNioKEHHOCTHIO.
3HAYE€HWE MEIULHUHCKON T'€HETUKU B MPEJOTBPALLECHUN U JICYEHUU NE€HETUYECKUX
3a0oneBaHui 4yenoBeka. MeauKO-reHeTUYeCcKoe KOHCYJIbTHpoBaHue. CTBOJIOBbBIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpys3a». DTUUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1acTU peJaKTHPOBAHUS I€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTopsl TOBBIIIEHHONW YYBCTBUTEIBHOCTH 4YeNOBEKa K
(¢u3nuecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolieil cpeasbl. I'enernyueckas
IIPEAPACTION0KEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JdemoHcTpanuu

Tabnuubr u cxemsl: «Kapuotun yenoBeka», «MeToabl W3Y4eHHUS] T€HETHKHU
yesioBekay, «I eHeTnueckue 3a001€BaHUs YEIOBEKa.

IIpakTHueckas padora «CoCTaBICHHE U aHAIN3 POJTOCIOBHON».

Tema 15. Cestekuusi opranusmMoB

JlomecTukanuss W CeleKuus. 3apoKICHHE CEIeKIMH W JOMECTHKALUU.
VYuyenne H. WM. BaBunoBa o LleHTpax NOpOUCXOXIEHUS M MHOIo00pasus
KYJIbTYPHBIX pacTeHHil. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHUN M TOPOL
#uBOTHBIX. CoOpT, mNopoja, IITaMM. 3aKOH TOMOJIOTMYECKHX pSAJOB B
HaclieACcTBeHHOM wm3MeHunBocTM H. WM. BasumnoBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOTHI.

Meroasl ceneKIMoHHOM paboThl. VcKyccTBEHHBI OTOOp: MaccCOBBIA U
VHIUBUIyaIbHBIM. Oramnsl KOMOMHAIIMOHHON CCJICKIIUU. HUcnsiTanue
npou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TMOMOIIBI OIEHKHU
(denoTHna noToMCTBa U 0OTOOP IO TEHOTUNY ¢ nomoibio aHanuza J[HK.

WckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIGKIIMOHHOW  paboThI.
PaananroHHBIN U XUMUAYECKUM MYyTareHe3 Kak MCTOYHUK MYTalHUN y KYJIbTYPHBIX



¢opM opraHu3moB. lcnonab30BaHHE TE€HOMHOIO PEJAKTHUPOBAaHUS W METO/IOB
pexomOuHaHTHBIX JIHK 17151 momyyeHus: nCXoIHOro MaTepualia Jyisi CeNeKINH.

[Tonyuenue MIOJINTUIONIOB. BnyrpusunoBas ruOpuIn3aIms.
bnuszkoponcTBeHHOe  cKpemiuMBaHuMe, wWiM  MHOpuauHr.  HepoactBeHHoe
CKpellMBaHue, WiIH ayTOpuauHr. I'erepo3suc u ero npuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas ruOpuausauus. [Ipeogonenue Oecruiogus
MEXBHJIOBBIX THOPHUI0B. JIOCTHIKEHUS CENEKIIUY PACTEHUN U KUBOTHBIX. «3enénas
DeBONIIOYUA ).

CoxpaHeHne U M3y4eHUE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHHU H
UX JUKAX  poaMyed N CO3/JaHMs  HOBBIX COPTOB M THOpPUIOB
CEJIbCKOXO3SIMICTBEHHBIX  KYJIBTYp. J3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYECKUMU PeCYpCamil CelbCKOXO3AUCMBEHHbIX U NPOMbBICA06bIX HCUSOMHBIX
8 YenAx YayuueHus Cywecmeyiouux U co30aHusi HoO8blx NOpoo, TUHUN U KPOCCO8, 8
MOM uucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MeMOO08 HAYYHBIX UCCIe008aAHUIL,
nepeoosvix uoell u NepcneKmuBHbIX MexHOI02ULL.

JdeMoHCcTpanuu

[Toptpersr: H. . BaBumo, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopinoyr, /. K. benses.

TaOnuup! u cxembl: «LleHTPBI MPOUCXOXKIEHUS U MHOTO00pa3usl KyJIbTypHBIX
pacTeHui», «3aKOH rOMOJOTMYECKHX PSJOB B HACIEACTBEHHON M3MEHUYHMBOCTH,
«Metogsl cenekuuny, «OtnanénHas rudpuauzanus», «MyrtareHes.

JlabopaTopHas padora «/3yyeHne cOpTOB KyJIbTYPHBIX PAaCTEHUN U MOPOA
JOMAIIHUX >KMBOTHBIX.

JlabopaTopHas padora «/3yueHrue METOJIOB CENEKI[UU PACTEHUI.

IIpakTuyeckas padora «lIpuBrBKa pacTeHHI».

IKekypeust «OCHOBHBIE METOIbI M JOCTHXKEHUS CEJIEKIMM PACTCHHHA H
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA y4aCTOK, B TEIUIMYHOE XO3SAHUCTBO, B JIaOOPATOPHIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHoJI0rus U CHHTETHYECKAasA OMOJIOTUs

OOBeKThI, UCHOJIb3yeMble B OMOTEXHOJIOTHH, — KIIETOYHbIE U TKaHEBBIE
KYJIbTYPHI, MHKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHKA. TpagunmonHnas
OMOTEXHONOTUsA:  XJIeOOMeUeHrue, TMONYyYEeHUE KHUCIOMOJIOUYHBIX  IPOIYKTOB,
BUHOJEnMe. Mukpoduonoruueckuii cuHTe3. OOBEKTHI MUKPOOHMOIOTHYECKUX
texHosioruit. [IponszBoacTBO Gesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMIM U MHCTPYMEHTOB LIEJIECHANIPABIEHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LENbIO MOJYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEprKaIlINX HE BCTPEUAIOIIHUECS B IPUPOI€ OMOCUHTETUUECKHUE MTYTH.



Knerounas mnxkeHepusa. MeTonpl KyJbTyphl KJIETOK M TKaHEW PACTEHUN H
#*UBOTHBIX. Kpuobanku. ComaTuyeckas ruOpuau3anus W COMATUYECKUU
sMOpuoreHe3. lcnonb3oBaHME TalIOWJOB B CENEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PexoHCTpykius
SAWIEKIETOK U KIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIUIAHTALHUM AEp KIETOK.
Texnonocuu 0300po6IeHUS, KYTbMU8UpO8aHus U  MUKPOKIOHANIbHO2O
DPA3MHOJICEHUS CeNbCKOXO3AUCTNEEHHBIX KYbIMYP.

XpomMOoCcOMHasT W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA W
KoHcTpyupoBaHue pekomMOuHaHTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JloCTHKEHUsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TIE€HHOM  MH)KCHEPHUH.
DKOJIOTHYECKHE U ITHYECKUE TPOOJIEMbI T€HHOW WHKEHEPHUH.

Meaununckue Ouorexnonoruu. [loctrenoMuast nugposas meaununa. [TLP-
JUArHoCTUKAa. MeTaOoJIOMHBI aHanu3, TeHOLUEHTPUYECKUH aHaliu3 MpoTeoMa
YeJloBEeKa I OLEHKH COCTOSHHS €ro 3J0poBbs. VCIIONBb30BaHUE CTBOJIOBBIX
kjaerok. TaprerHas Tepanus paka. 3D-OuommkeHnepuss misg  pa3paboTKu
(yHIaMEHTAJbHBIX OCHOB MEAMIMHCKUX TEXHOJOTHWM, CO3/1aHHUS KOMIUIEKCHBIX
TKaHEeW coyeTaHWEeM TEXHOJOTMH TpEXMEpHOro OuonpuHTHHra u ckaddonaunra
JUISL PELICHM 3a/1a4 [IEPCOHATIM3UPOBAHHON MEIULIHBI.

Co3nanne BEKTOPHBIX BakKIMH C LENbl0 OOecredeHus: KOMOMHMPOBAHHOU
3amuThl OoT Bo3Oyaurteneid OPBU, ycraHoBieHHe MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynkuunonuposanusi PHK-conepskaiux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONAacHbIE
3a00J1eBaHUs YETIOBEKA U )KUBOTHBIX.

JdeMoHCTpanuu

Tabmuupl u cxembl: «crnonb30BaHUE MUKPOOPTaHW3MOB B MPOMBIIIIEHHOM
Ipon3BOACTBeY, «Kierounas nHxeHepus», «I eHHas HHKEHEpUsD).

JlabopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTHUN.

IIpakTnyeckas padora «IlonydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

IKCKypcusi «bHOTEXHONOrMs — BAaKHEWIIAs IPOU3BOJAMTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOrMYECKOE POU3BOACTBO).

11 KJIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOLMUOHHBIX MPeEIACTABJICHUHA B
OnoJioruu

OomononHass teopust Y. JlapBuna. IIpeanochulk BO3HUKHOBEHUSA
napBuHHA3MA. JKU3Hb U Hay4yHas aedarenbHocTh Y. JlapBuHa.

JIBroKy1ye cuiibl SBONIOIMY BUI0B 110 Y. JlapBUHY (BBICOKAst MHHTEHCUBHOCTD
pPa3MHOKEHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunternyeckot Teopun s3Bomouun (CTD). HelTpanpHas
Teopus HBomouuu. CoBpeMeHHas HBOJIONMOHHAS  OWoNorusl. 3HayeHue
ABOJIIOIIMOHHOM TE€OPUHU B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa.

JdemoHcTpanuu

[Toptpersi: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Krosee, Y. Hapeun, C. C. YerBepukos, W. 1. llImansraysen, Ix. Xonaeitn, . K.
bernses.

Tabmuet u cxembl: «Cucrema >xkuBod mnpuponsl (mo K. Jlunuero)y,
«Jlectanma xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opMHupoBaHUS
npucrocoOJieHnit y pacTeHuit u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapmipyra nyremectBus Y. apsuna», «Haxonaku Y. lapBunay, «®opmbl 60pHOBI
3a cymiectBoBanue», «llopompl romybeit», «MHuorooOpasue KyJIbTYpHBIX (hopm
KanycTb», «I1opoabl TOMaNTHUX )KUBOTHBIX», «CxemMa 00pa3oBaHUsI HOBBIX BHUJIOB
(mo Y. J[apBuny)», «CxemMa COOTHOIIEHHUS [BIXKYIIMX CHJ SBOJIOLUNY,
«OCHOBHBIE TOJIOKEHHS] CHHTETUUYECKON TEOPUH IBOJIFOIIUN.

Tema 2. MUKPO3BOJIIOLMS U €€ pe3yJibTaThI

[Tonmynsinus kak 37aeMeHTapHasi eqUHUIA IBOTIONUN. COBpEMEHHbBIE METOIbI
OIICHKM T'€HETUYECKOTO pa3HooOpa3us W CTPYKTypbl nonyisuui. M3MmeneHue
reHopoHJa TOMYJISIMU KaK DJIEMEHTApHOE SBOJIONHUOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (PaKTOphl (IBIXKYIIHUE CHWIIbI) JBOMIONUUA. MyTallMOHHBIN
npouecc. KomOuHatuBHas u3MeHYUBOCTh. [lpeiid reHOB — ciyyaliHbIe
HEHANpaBJICHHbIE W3MEHEHMsI 4YacTOT ajuieledl B momymanusx. Oddext
OCHOBatensl. Jggexm Oymuiiounoeo eopaviuika. CHUdNCEHUE 2eHemUYeCcK020
pasznoobpazus: npuuunsl u cieocmeus. llposenenue s3gpghexkma Opetigha 2enog 6
bonvuwux u  marvix  nonyaayusx.  Mwurpanuu.  M3onsuus  HOMYJISIM:
reorpadguyeckas (IpocTpaHCTBEHHAs ), Oronorudyeckas (penpoayKTHUBHAS).

EctectBennplit oT160p — HampaBistonmii  (aktop sBomonuH. DPopmbl
€CTECTBEHHOI0  OTOOpa:  JABWXKYIIMHA, CTaOWIM3UPYIOIIMNA,  pa3pbIBatOLIUi
(mu3pynTuBHbIi). [lomoBoit or6op. BO3HUKHOBEHHE M 3BOJIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh  OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE  MpUCNOCOONEHW y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [lpumepsl npucnocoOaeHuit y opraHu3MoB: MOP(hOIOrHIecKue,
dusznonornyeckue,  OWoOXuMUYeckue,  ToBeaeHUeckue.  OTHOCHUTENBHOCTH
IPHUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTaT
MUKpodBoou. M3omsauus — kioueBod ¢aktop BuaoodOpazoBaHus. Ilytu u
CITOCOOBI BHJ1I000pa30BaHUS: aJIoONMaTPUYECKOE (reorpaduyeckoe),



CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIONAM3aIMS,
rubpuan3zanus). JmuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOrMYECKOTO pa3HOOOpa3usl.

Ponp  »BOMIOIIMOHHONM OWOJIOTMM B pa3pabOTKE HAy4YHBIX METOJIOB
coxpaHeHus: 6rnopazHooOpasus. MUKPOIBOMIOIMS M KOIBOIIOIHS MMapa3uTOB U UX
x0351eB. MexaHu3mMbl GOPMUPOBAHUSL YCTOMUHUBOCTU K aHTUOMOTHKAM M CHOCOOBI
OOpBbOBI C HEl.

JdeMoHCcTpanuu

[Toptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmumpel W cxembl: «MyTallMOHHAsT WM3MEHUYUBOCTHY, «llomynsiimoHHas
CTPYKTYpa Buaa», «CxeMa MposiBieHUs 3akoHa Xapau—BaiinOepray, «JBuxyiue
CWJIBI DBOJIFOIIUNY, «IKOJIIOTHYECKAsT M3OJSIIUS TOMYJISIUNA CEeBAaHCKON (openny,
«l"eorpaduueckasi M30JSIUS  JIMCTBEHHUIBI CHOUPCKOW UM JIUCTBEHHUIIBI
naypckoity, «llomyasiiiuoOHHbIE BOJTHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JENCTBUSL E€CTECTBEHHOTro oT0opa», «®DopMbl OOpbHOBI 3a CYIECTBOBAHUEY,
«MHpycTpuaiibHpId MenaHu3sM», «JKuBble nckonaembiey, «llokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX», «[Ipenymnpexpaaroias OoKpacka KUBOTHBIX»,
«Dusmnonornueckue apantrauuun», «lIpucrnocoOleHHOCT, OpraHu3MoOB U €€
OTHOCUTENIBHOCTBY, «Kputepun Buma», «Bunbl-nBoiiHukn», «CTpyKTypa BUAa B
npupojae», «CrnocoObl BupooOpazoBaHus», «l eorpaduueckoe BUmI00Opa3oBaHME
TPEX BUJIOB JIAHABIIIEH», «DKOJIOTUYECKOE BUJI000pAa30BAHUE BUJIOB CHHUID,
«[Tonurmmonel pacteHuit», «KamycTHO-pe1euHbIi THOPUIY.

OO6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydella MTHIL U
3Bepell C MpUMepaMHu pa3IUYHBIX NPUCIOCOOJEHUM, Yydena NTUIl U 3Bepeu
pa3HBIX BHJOB, TrepOapuu pacTeHUN OJM3KUX BHUIOB, 00pa30BaBIIUXCSA
Pa3IUYHBIMU CIIOCOOAMH.

JlabopaTtopnass pabota «BbisiBIeHHEe W3MEHYMBOCTH Y OCO0€H OIHOTO
BUJIAY.

JladbopaTopuass  pabora  «lIpucnocobiieHuss  OpraHu3MOB M HUX
OTHOCHUTENbHAS 1[eIeCO00Pa3HOCTDY.

Jlabopatopuas padora «CpaBHEHHE BHIOB 1O MOP(POIOTHYECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoIlOLMS U €€ pe3yabTaThI

Meroasl u3ydeHMST Makpol’BOJONMU. llajneoHTONOrMYecKne METOMbI
uzydeHus: odBomonuu. Ilepexomubie ¢GopMbl W (PWIOTCHETHUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadguueckre Meroasl u3ydeHus 3Boionuu. CpaBHeHHE (JIOpHI U
dayHbl MaTepUKOB W OCTPOBOB. buoreorpaduueckue obiactu 3emiu. Bumsi-
SHJEMUKHU U PEJUKTHI.



OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOrHYECKHE METOJbl MU3YyUYEHHUS
BONMIOIMHU. ['eHeTMuecKkue MEXaHW3Mbl SBOJIIOLMH OHTOI€HE3a M IMOSBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  QHAJIOTMYHBIE  OpraHbl.
Pynumenrapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHUE,
OMOXMMHUYECKHE U  MaTeMaTUYeCKME  METOJIbl  W3YYECHHUS  HBOJIOLHUHU.
I'omonoruunsie reHbl. COBpeMEHHbIE METOAbl MOCTPOEHUS (UIOT€HETUYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallUH U SBOJIFOLUSI TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (MpaBwiia) 3BOMONMH. [Ipunyun cmenvt QyHKyuil.
HeobOpatumocTs 3Bomtonu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
SBOJIOLIUH.

JdeMoHCTpanuu

IToptpersr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. ['ekkens.

Tabmuipl 1 cxembl: «DUIOreHETUYECKUN P JIOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansi»,  «Punuopute»,  «CeMeHHbIE
nanopoTHUKN», «buoreorpadpuueckue 30HBI 3emin», «Jlperd KOHTUHEHTOBY,
«PenukThl», «HauanpHble cTaguu 5SMOPHUOHAIBHOIO Pa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHbIE M aHAJOTMYHBbIE OpraHbl», «PyIuMEeHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YeJIOBEKa W IIUMIaH3e», «l JIaBHbIE
HampaBJICHUS 3BOTIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIOLIIN.

OOGopynoBaHue: KOJJIGKIIMU, TrepOapuu, MYJISHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKU TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuHble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. JloHaydHble TpeCTaBICHUS O 3aPOKICHUU KU3HU (KPEalmOHU3M).
['mnore3a NOCTOSHHOTO CaMO3apOKIECHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTarbl HEOPraHU4eCKOU HBOJIIOLUU. [InanerapHas
(reosmoruueckasi) HSBOJNIONMS. XUMHUYECKas »dBONIONMA. AOHUOTCHHBIA CHHTE3
opraHuyeckux BeniectB u3 Heopranuueckux. OmbiTr C. Mumiepa u I'. FOpm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoaiepBaThHas rumoresa A. U.
Omnapuna, runoresa nepBuaHoro Oyiabona J[x. XomnaeitHa, reHETUYECKasl TUIIOTE3a
I'. Ménnepa. Pubozumbr (T. Yek) u rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHue MEMOPaH U BOZHUKHOBEHUE MPOTOKIIETKH.

HUctopus 3emumm m meroasl €€ wu3ydeHus. Mckomaemple OpraHM4ecKue
octatku. ['eoxpoHonoruss u €€ wMeronbl. OTHOcUTENbHasT U a0OCOMIOTHAS
reoxXpoHoJiorusi. ['eoxpoHosornueckast mKaia: 30Hbl, 3Pbl, IEPUOBL, STIOXH.



HauanbHbeie sTanel opraHndeckod »sBoMouMU. [losBieHue W 3BOMIOIUA
NEPBBIX KJIETOK. DBOMIOIUS MeTadonn3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKN KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapuOTHI.

[Ipoucxoxaenne r3ykapuoT (CUMOHOreHe3). DBOMIOIMOHHOE MPOUCXOXKICHUE
BUpyCOB. [IponcxokneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 9Tallbl 3BOJIONMH BBICITUX pacTeHuil. OCHOBHBIE apOMOpP(O3bI
pacteHnid. Bpixoxm pacreHnii Ha cymry. llosBieHHMe CIOPOBBIX pacTeHHH U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. lIponcxoxkaeHue NIBETKOBBIX
pacTECHUM.

OcCHOBHBIE 3Tallbl SBOJIONHUH XKUBOTHOrO Mupa. OCHOBHbIE apoMop¢o3bI
KUBOTHBIX. BeHackas ¢ayna. KemMOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIEC )KUBOTHBIE. JKM3HBb B BOJE. DBOIIOLMUS MTO3BOHOYHBIX.
[Ipoucxoxaenne ambubuii u pentwiuil. [IpoucxokaeHue MIICKONMUTAONUX H
nrun. [lpunnun  kmoueBoro apomopgdoza. OcBoeHue OECHO3BOHOYHBIMH U
MO3BOHOYHBIMHU KMBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emie MO »paM U IEpUoAaM: apxel, MPOTEPO30il,
najgeo3oi, Me3030M, KaitHo30#. OOmas  XapakTepucThka KiuMmata |
reoJIornuecknx mnpoueccoB. [losiBIeHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ro ycnoBUs U BIUSHUE HA Ta30BbI COCTaB aTMOC(EPHI.

MaccoBbie BbIMUPAHUSI — IKOJIOTMUYECKUE KPU3UCHI Mponuioro. Ilpuuunsl u
CJIEICTBUSA MacCOBbIX BbIMHUpaHHUl. COBPEMEHHBIM 3KOJIOTHMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus 6uopaznooOpas3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [lpuHnunel kmaccupukanuu
oprann3MoB. OCHOBHbBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnamnannany, JI. [lacrep, . 1. Meunukos, A. N.
Omnapun, x. Xonaenn, I'. Ménnep, C. Munnep, I'. IOpnu.

Tabmunp! u cxeMbl: «Cxema omnbita @. Penny», «Cxema onsita JI. ITactepa mo
U3YYEHUIO camo3apoxkaeHust xu3Hu», «Cxema ombita C. Mwuiepa, I'. FOpwuy,
«JTanbl  HEOPTraHMYECKOW  3BOIOLHMM»,  «l €OXpOHOIOrMYeckKas  IIKauaw,
«HauanpHble 3Tanbl OpraHUYecKoi 3BOIMOLUNY, «CxeMa 00pa3oBaHUs HYyKapHOT
nyréMm cumbuorenesa», «Cucrema KuBOM mnpuponb», «CTpoeHHe BUpYCay,
«Apomopo3sl  pactenuii», «PuHHOGUTE), «OTHOKIETOUYHBIE BOIOPOCIH,
«MHOroknerounsie Bomopociam», «Mxu», «llanmoporHukmn», «l'onoceMeHHbIE
pacteHusi», «OpraHbl LBETKOBBIX pacTeHUl», «(Cxema pa3BUTHUS IKUBOTHOIO
mMupay, «Apomopdosbl KHUBOTHBIXY», «lIpocreitmue», «KuieyHOMOIOCTHBIEY,
«IInockue 4EepBUY, «YnenucroHoruey, «PBIOEIY, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonurtaromuey, «Pa3BuThe XU3HU B
apXeuckom apey», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKON dpe», «Pa3BuTHEe KU3HU B
1aJIE030MCKON 3pe», «Pa3BuTHE )XKU3HU B ME3030MCKOU 3pey, «Pa3Burue KU3HU B
KailHO30#CKOM 3pey», «COBpEMEHHAsI CUCTEMA OPTaHUYECKOI0 MUPAY.

OOopynoBaHue: repOapuud pacTeHUM pa3IUYHBIX OTAENIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU
UTJIOKOKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeEw,
KOJUIEKIIMM OKaMEHEJNOCTEH, MOJIE3HbIX HCKOMAEMbIX, MYJSIKU OPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas JsaGoparopHass padora «MoJenupoBaHUE  OIBITOB
Mumiepa—tOpu 1o u3y4eHuto abMOT€HHOI0 CUHTE3a OPraHUYeCKUX COCIMHEHUM B
EPBUIHON aTMOchepey.

JlaGoparopHass padora «/3ydeHue u oOnMCcaHWE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTueckass padora «M3ydueHue OCOOCHHOCTEH CTPOCHHUS pacTCHHUI
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «3ydeHue ocCOOCHHOCTEN CTPOCHUS MMO3BOHOUHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AHTPONOI eHe3

Pa3znensl 1 3aaun aHTpONOI0rud. MeTo/1bl aHTPOIIOJIOT UH.

CraHOBIIEHME TPENICTABICHUN O TPOUCXOXKICHUM 4YEIOBEKa. PenurmnosHbie
BO33peHUsi. COBpEMEHHBIEC HAYUHbIE TEOPUH.

CxoacTBO YenoBeka ¢ KUBOTHBIMU. CUCTEMAaTHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenscTBa  CXOACTBA  YEIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpP(OJIOTHYECKHE, AMOPHUOJIOTMYECKHE, b1310JI0ro-OMOXUMHUYECKHE,
noBegeHYeckue. OTIn4ms 4elloBeKa OT KUBOTHBIX. [IpSIMOXOXKAEHUE U KOMILUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHCTEMBI.

JIBrxymue cuibl (pakTopbl) aHTPOIIOreHe3a: OMOIOrMYEeCKUe, COLMAIIbHbIE.
CooTtHolieHne OMOIOTHYECKUX U COLMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJuU aHTPOIOreHe3a. PaHHWE YeloBEKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIBI) U PaHHUE MTOHTHUIBI — OOIIUE MPEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
JTOJIeH. ABCTPAJIONUTEKH — ABYHOTHE NPEAKHU JIIOAEH. YeloBeK yMenbli, NEpBbIe
V3TOTOBJICHUS OpyAuN TpyAa. UermoBeK MpsIMOXOISIIMN U TIEPBBIM BBIXOJl JIIOACH
3a mnpenensl  Adpukn. YemoBek remenbOeprckmii  — - OOmMMM  MPEIoK
HEAHJIEPTAIBCKOrO YEJIOBEKA M YEJIOBEKAa Pa3yMHOro. YenoBeKk HeaHAEpTalbCKUM
KaKk BHJI JIIOJIEM XOJIOJHOrO KiumaTa. YelmoBEeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a rmpeaenamMu Adpuku.
[Taneorenerrka u najeoreHOMHUKA.



DBOJIOLKS COBPEMEHHOIO YelOBEeKa. EcTeCTBEHHBI OTOOp B MOMYJISLMSX
yesnoBeka. MyTalnMoOHHBIN npouecc U noaumopdusMm. [lonmynsuroHHbIE BOJHBI,
npeid reHoB, murpanus U «3G@PeKT OCHOBATENS» B MOMYJSIIUSAX COBPEMEHHOTO
YeJloBeKa.

Uenoseueckne pacel. [loHarue o pace. bonpmime pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (dPKBaTOpualbHas),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceiieHus 4YeloBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh — pacU3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpensbl.
Bnusnue reorpadguueckoil cpeasl M apeiidpa reHoB Ha Mopdonoruio u
(U3HOIOrUIO YeIOoBeKa.

MexauciuIinHapHble  MeToAsl B (u3udeckoid  (OMOIOTHYECKON)
AHTPOIOJIOTUM.  ODBOJIOLMOHHAA  AHTPOIOJIOTMS W MaI€0aHTPONOIOTUs
YeJIOBEUECKUX MNOMysiuui. buocouuanbHble HUCCIEAOBAHUS MPUPOJIBI YEIOBEKA.
HccnenoBanrie KO3BOMIONMH OUOJIOTHYECKOTO U COIUATIBLHOTO B YEIIOBEKE.

JdeMoHcTpanuu

[Toptperst: Y. {apBun, JI. Jluku, . 4. Porunckuir, M. M. I'epacumos.

Tabnuupl U cxembl: «MeToJbl aHTPOIIONIOT UK, «['0JTOBHOW MO3I UETOBEKAY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKeleT YeloBeKa W CKeJeT IIHMIIaH3e»,
«PyIuMMEHTBI 1 aTaBU3MBbI», «/{BHXKYyLIME CHIIBI aHTPONOrE€HE3a», « IBOIOLUOHHOE
IPEBO  4YEIOBEKa», «ABCTpalonuTeky», «YemoBek  yMmenblid», «YemoBek
OpsIMOXOASIIIINIY, «JleHrcoBckuit uenoBek» «Heanaepranbiply, «KpoMaHbOHIIBD,
«[Ipenku yenoBekay, «ITarbl IBOJIIOIUHU YETOBEKAY, «Packl yemoBeKkay.

OOopynoBaHue: MyJSDKM — OKaMEHENIOCTEH, MPEAMETOB  MAaTepUaIbHOU
KyIbTYpbl ~TpPEIKOB 4elloBeKa, penpoaykuuu (dortorpaduu) KapTUH C
MU(DOJIOTUYECKUMU U OUOJEHCKUMM CIO)KETaMH TPOMCXOXKICHHUSI UEeIOBEKa,
(dororpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJI0BEKa, MOJIEIb
yeperna 4ejgoBeKa M 4Yepena I[IMMIIAH3€, MOJENb KHUCTU 4YEelIOBEKa M KHUCTHU
IMMIIaH3€, MOJIETIN TOpCca MPEIKOB YEI0BEKA.

JlabopaTtopnass paGora «/3yueHrne OCOOCHHOCTEH CTpOEHHUs CKeJeTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXOKICHUEM .

IIpakTHuyeckas padora «/3yyeHne dJKOJIOrM4eCKUX aJanTalui 4eI0BEKay.

Tema 6. Jxonorusi — Hayka 0 B3aMMOOTHOILICHMSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY:Kaloulei cpenoi

3apoxneHue u pa3Butue skoioruu B Tpyaax A. ['ym6onpara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKosoruu. CBsi3b SKOJIOTUU C IPYTUMU HayKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHUA. DKCHEPUMEHTHI B 3KOJOTHH:
OpUpOAHbIE M JabopaTopHble. MogenupoBaHue B 3KOJOTMU. MOHUTOPHUHT
OKpY’Karolen cpeibl: JIOKAJIbHBIN, perHOHATBHBIN U TJI00aTbHBIM.

3HaueHUEe DOKOJOTMYECKUX 3HAHWUW JJIA  4YelOBEeKa. JKOJIOTMYECKOe
MHUPOBO33pDEHUE KaK OCHOBA CBS3€M 4YelloBedecTBa ¢ Npuponor. PopmupoBaHue
9KOJIOTHYECKOMN KYJIbTYpPbI U SKOJIOTMYECKON TPaMOTHOCTH HACEJIEHUSI.

JdemoncTpanuu

[Toptpersi: A. I'ymbonpar, K. @. Pynse, H. A. CeBepuo, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pa3znensl skojgorum», «MeTtonbl 3komorun», «Cxema
MOHUTOPHHIA OKPYXKAOIIEH CpebD».

JlaGopaTopHasi padora «3yuenne METOH0B AKOJIOTHYECKUX
VCCIIEOBAaHUI.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH uX aencTusi. Knaccudukarms
IKOJIOTHYECKUX (haKTOPOB: aOMOTHUECKUE, OMOTUYECKHE, aHTponoreHHsie. O0rue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux ¢akropos. IIpaBuino munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak »Komormueckuii dakrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE T'PYIIIbI
pacTeHHMII W JKMBOTHBIX [0 OTHOIIEHHIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruoan3M.

TemmepaTypa kak oskomoruueckuii (axrtop. [leiicTBue TtemmepaTypsl Ha
opraHu3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skonormyeckuir (axrtop. Ilpucmocobiienust pacteHud K
nojiepkaHuio BogHoro Oananca. Knaccuduxamusi pacTeHHHd MO OTHOILIECHUIO K
Boze. [IpucnocobneHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3MYIIHAS, IMOYBEHHAs,
IyOMHHAsT ~ TOMAMOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpel oOuTaHus opraHu3sMoB. [lpucrnocoOneHuss OpraHusmMoB K
YKU3HM B Pa3HbIX Cpenax.

buonornueckne putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rofuyHble pUTMbI. [IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennsie Qopmbl opranusMoB. [loHsiTue o0 KHU3HEHHOW Qopme.
XKuznennsie GOpMbI pacTEHUM: AEPEBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOT'OJIETHUE



TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEeHHbIE (OPMBI KUBOTHBIX: TUIPOOUOHTHI,
reoOMOHTHI, a9POOHUOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buornyeckue (bakTopBhl. Buner OMOTUYECKUX B3aMMOJICHCTBUN:
KOHKYPEHITUS, XUIIHUIECTBO, CUMOM03 u ero (opmsl. [lapasutusm, koomneparus,
MYTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjeOHmuecTBO). Herpoduueckue
B3aUMOJIeHCTBUS  (Tommueckue,  (opuyeckue, ¢adbpudeckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJACHCTBUN [JIsi CYILIECTBOBAHHMS OpPraHU3MOB B Cpele
obutanus. [I[pyuHINN KOHKYPEHTHOI'O UCKITIOUCHHS.

JdemoHcTpanuu

Tabmumpl U cxembl: «Ikonorudeckue QakTopel», «CBETOBOM CIEKTP»,
«IKOJIOTUYECKHE TPYIIIbI JKUBOTHBIX IO OTHOLICHUIO K CBETY», «TEIIoKpOBHbIE
KUBOTHBIE», «XOJIOJIHOKPOBHBIE 3>KHUBOTHBIEY», «DHU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWTaHUSI OPraHU3MOBY», «bBHOJOTMUECKUE PUTMBDY,
«Kuznennoie  QopMmbl  pacTeHuit», <« OKuszHeHHble  (DOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA MIUPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOWHOIO Jieca», «Llenun
NUTaHus», «XumHandecTBoy, «llapasutusm», «KonkypeHmus», «CumMOno03»,
«KommeHcanuzmy.

OOGopynoBaHnue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCIOCOOJEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PAKTOpOB, repOdapuu CBETONOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIIOOWBEHIC, TCHEIIOOMBBIC H
TEHEBBIHOCIIMBbIE KOMHATHBIEC PAaCTEHUs, repOoapuul U KOJUICKIIUHA TETUIOIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PACTCHUM, Uydena NTHUIl U 3BepeH, repdapuu
pacTeHull, OTHOCSIMXCA K Turpodurtam, kcepoduram, Me3oduram, KOMHATHBIC
pacTeHusl TaHHBIX TPV, KOJJICKIINH XKUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpeax,
repOapud ¥ KOJUIEKIIMM PACTEHUH MW JKUBOTHBIX, OOJQJalOIIMX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHM JKH3HHU, TepOapuul H
KOJUIEKIIMM PACTEHU U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJIIEKIIUU
KUBOTHBIX, YJACTBYIONIMX B PA3JTMYHBIX OMOTHYECKUX B3aUMOCHCTBUSX.

JlabopaTopHass pabota «BblsBIeHUE TMPUCTIOCOOJIECHUNH OPraHU3MOB K
BIIMSIHUIO CBETa».

JladbopaTopHasi pabota «BpIABICHHE TMPUCIIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTopHass paGoTra «AHATOMUYECKHE OCOOCHHOCTH PpACTCHUN U3
Pa3HBIX MECT OOUTAHUSY.

Tema 8. Iko10rust BUA0B ¥ NOMYJISIIM A

DOKOJIOTUYECKHE  XApPAKTEPUCTUKU  TOMYJISIUU. [Monmymsimusa  kax
Ouosiornueckasi cucteMa. Pojb HeOJHOPOAHOCTH Cpejibl, punueckux 0apbepoB U
0COOEHHOCTEHW OMOJIOrMH BUAOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonynainuii. OCHOBHbIE TMOKAa3aTeNW MOMYJSIUU: YUCICHHOCTb, IUIOTHOCTb,



BO3pacTHasi W TMOJOBasg CTPYKTypa, POXKIAAEMOCTh, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAIIHSI.

DKoJioru4eckas CTpykrypa nomyssiinuu. OleHKa YUCICHHOCTH TOIYJISIIUM.
JluHaMKKa TONyJISIUUMUA U €€ peryysiius. bHOTHYEeCKUuH MOTEHLUHAN TMOMYJISLUU.
MopenupoBaHue JUHAMHUKHU nonyiasiiud. KpuBble pocTa YUCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHMS. Perynsamnuss YUCICHHOCTH TOMYJANUN: pojib (paKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT MNIOTHOCTH. DKOJIOTMUYECKUE CTPATeruu BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKkomornyeckoil Huie Buaa. MectooOutanue. MHoromepHas
MoJZeNb dKojorndueckon Humm Jk.M. XarumHcona. Pa3mepbl skonorndeckoun
Huy. [loTeHnanpHas U peain30BaHHAs HULIY.

Bun xak cucrema nomynsumii. Apeansl BUAOB. Buabl U HX KU3HCHHBIE
CTpaTeruu. JKOJOTHUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buomorudeckue
WHBA3UU YY>KEPOJHBIX BUIOB.

JdeMoHcTpanuu

IToptper: k. . XaT4nHCOH.

Tabmumbel W cxeMbl: «ODKOJIOTUYECKUE XapPaKTCPUCTUKU MOMYJISIIUI,
«IIpocTpaHCTBEHHAass  CTpYKTypa mnomyiasiuum», «Bo3pacTHble  NHpaMHbI
nonynaun», «CKOPOCTh  3aCelIeHUs] MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMamMmny, «Mogenp 3kosorndeckor Humu Jlx. M. Xatuunconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUHU KUBOTHBIX.

JladopaTtopHass  pabora «lIpucmocoGieHus ceMsH  pacTeHUH K
pacCeneHUIO».

Tema 9. Jkosn0rust coodmEecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crTpykrypa. CBA3U MEXIy
opraHu3MaMHu B OMOIICHO3E.

OxocucrteMa kak oTkpbiTas cucrema (A. [x. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne menu u ceTu. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbI U Uikl B 3KOocucTemMax. KpyroBopoT BelIeCTB U TOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca uw  mpoaykuus.
DKOJOTUYECKHUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
Hamnpapnennsie 3akOHOMEpPHBIE CMEHBI COOOINECTB — CyKilecCuu. llepBUuHbIE U
BTOPUYHBIC CYKIIECCHM M HMX TMPUYUHBI. AHTPOIIOI€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOiectBo. briopaznooOpasue u nmoiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.



[IpupogHble 3KOCUCTEMBL. JKOCUCHEMbL 03P U peK. IKocucmemvl Mopeu U
oxeanog. Ixocucmemvl MyHOp, 1€Co8, cmenetll, nyCmbltb.

AHTpPOINIOTEHHBIE AKOCUCTEMBI. ArposkocucTema. ArpoueHo3. Paznuuns
MEX]ly aHTPOIIOT€HHBIMU U IPUPOIHBIMHU 3KOCUCTEMAaMH.

VYpboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
braopa u dayna. CuHaHTpomu3alusi TOpPOACKOW ¢ayHbl. buonoruueckoe u
XO035TUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKkOHOMEpPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aWMOJCUCTBUN OPraHU3MOB B
sKocucTeMax. Ponb kackadnoeo sghghexma u 6u008-30udpuxamopos (Kiouesvix
8U008) 6 pyHKYuUoHUposanuu sxocucmem. 1lepeHOC PHEPTrUU U BEIIECTB MEXIY
CMEXHBIMH 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJISAIMA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3/IEHCTBUH.

Mexanusmuol 8030eticmeusi 3aepA3HeHUl  pPa3HbIX Munos Ha
CyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbl  9KOJI02UHEeCKO20  HOPMUPOBAHUA  AHMPONOSEHHO20  B030€lCMBUsL.
MeTto10510THsl MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOI'€HHBIX IKOCUCTEM.

JdemoHcTpanuu
[Toptper: A. Ix. Tencnn.
Tabmuuet u  cxembl:  «CTpykTypa  OuWoleHo3a»,  «IKocucTeMa

IIMPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTEMa XBOMHOro jeca», «DyHKIHOHAIbHbIE
IpynInbel OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«Ilenu nutanus (macTOUIIHAS, AETPUTHASN)Y», «IKOJIOTHUYECKAsI MUPAMUIA YHCEID,
«QKoNoruyecKas mupamuga OMOMacchly, «IKOJIOTMUYECKasl MUpamMuia SHEPTUN»,
«O6paszoBanne 6om0Tay, «[lepBuuHas cykueccusi», «BoccraHoBieHue jieca Mocie
noxkapa», «JKOCHCTeEMa 03epa», «ArpouneHos3», «KpyroBopoT BEIIECTB U IOTOK
SHEPrUU B arporeHo3ey, «[Ipumepsl ypOosKoCUCTEM.

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL 1
3Bepeid, repObapuu KyJlIbTYpPHBIX U JUKOPACTYIIUX PACTEHH, aKBaApUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypo0odKOCUCTEMBI».

JlabopaTtopuass padora «/3ydeHue paszHoOOpazusi MENKUX TMOYBEHHBIX
YWICHUCTOHOTUX B PA3HBIX 3KOCUCTEMAX).

IKeKypcusi «IKCKYpCcHUsi B TUITUYHBIN OMOreoiieHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CyXOJI0bHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJi€ WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buochepa — obOmennanerapHas o0ojouka 3eMiid, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBAJA XKU3Hb. PazButue npeacrasieHuii o ouochepe B Tpymax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uocepe. Obnactu 6mocdepst u €€ coctas. XKupoe
BelIECTBO OMochepsl U ero PyHKIUY.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6nocdeprl. OcobeHHOCTH OHMOchepbl Kak
rI100aIbHOM dKOCcUCTeMBI. J[MHamMudeckoe paBHOBecue B Onocdepe. KpyroBoporsl
BEIIECTB U OMOTCOXMMHUYECKHUE ITUKIBI (YTIiIepoia, a30Ta). PUTMUYHOCTD SIBJICHHIMA
B Ouocdepe.

3onanbHOCTh Ouocdepsl. Ilonsatue o Ouome. OCHOBHBICE OMOMBI CYIIH:
TYHZApPA, XBOWHBIE JIECa, CMEIIAHHBIE U IIIHUPOKOJIUCTBEHHBIE JIECa, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKUE JIECA, BBICOKOTOPhs. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIH.

CrpykTypa u QyHKIHS )KHBBIX CUCTEM, OLICHKA UX PECYPCHOI0 MOTEHIMaja 1
ouochepHbIX QyHKITUH.

JdemoHcTpanuu

[Toptperst: B. 1. Bepnaackuii, J. 3rocc.

Tabmuuer 1 cxembl: «I['eocdeps 3emin», «KpyroBopor azora B mpupoje»,
«KpyroBopor yriepoga B mpupone», «KpyroBopor kuciopoga B MpUPOIE»,
«Kpyrosopor Boasl B mnpupoae», «OcHOBHble OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay», «Taira», «CMmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IIycTbiHA», « TponuyuecKuii Jiecy.

O6opynoBanue: repdbapun pacTeHHI pa3HBIX OMOMOB, KOJUICKITUHN JKHBOTHBIX.

Tema 11. YesioBek U OKpy:xamias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX NpUYUHBL. Bo3jelcTBue delloBeKa Ha
ouochepy. 3arpssHeHue Bo3AymIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsa3HEHHE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne nouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpOIIOreHHOE BO3JICHCTBHE HAa PACTUTENBHBIN M )KMBOTHBIA MHp. OXxpaHa
pPaCTUTENBHOIO W >KMBOTHOrO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl IPUPOIBI.
Kpacusie knHuru. Ocobo oxpansiembie mpuponnbie Teppuropuu (OOIIT).
Borannueckue caipl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHUS YEIOBEUYECTBA W TMPHUPOIBI.
PamonanpbHO€  MPUPONONONB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpazust 3emau. OOIME 3aKOHOMEPHOCTH TJI00AJBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIE MOCIICICTBUS.

Pa3BuTHe METOJOB MOHUTOPUHIa pa3BUTUS OMACHBIX TEXHOTCHHBIX
nporneccoB. Cucmemmuvie uccre008anus nepexooa K pecypcocbepezaowei u
KOHKYpeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneuugarowjue O00CMyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHoBbL



aKopeadbunumayuu IKocucmem U Ccnocooos 060pvObLl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHbiX IKOCUCTNEM.

JdemoHcTpanumn

Tabmuuet w  cxembl:  «3arpsisHeHHE  atMoc(epbl»,  «3arpsisHEHHE
ruapocdeps», «3arpssHeHne mouBb», «llapHukoBeii  3ddexT», «Ocobo
OXpaHseMbIe PUPOIHBIC TEPPUTOPHUIY, «MOJETH YIIPABIIEMOTO MUPAY.
Ob6opynoBanue: ¢otorpapuu OXpaHsSEMbIX pPACTeHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHUOJIOT'A HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0y4YarolmMuMHUCs TMPOrpamMM CpeaHero oOImiero o0pa3oBaHUs: JIMYHOCTHBIC,
METAIPEIMETHBIC U IPEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIOIIME COCTABJISIONINE: OCO3HAHUE OO0YYarOlUMUCS POCCUMCKON
rpaxXJaHCKON MJAECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETLHOCTH
U CaMOONPENENICHUIO, Haluuue momueayuu K OOYyUYCHHIO  OHOJIOTHH,
yeneHanpaeieHHoe paseumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTA Ha OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOACTBOBATHCS B CBOCH
JESITEIbHOCTH [[€HHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0  OOpa3OBaHUs, HaAluyue  NPABOCO3HAHUS  DKOJIOTHICCKON
KYJIBTYPbI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HCHHBIC TUIAHBI.

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS MPOTPAMMBI 110 OHMOJIOTHH JOCTUTAIOTCS
B CIWHCTBE YYeOHONH H BOCHUTATEIHHOU JCSITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMUA POCCUUCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOpMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIHTAaHHS U
CaMOpa3BUTHUA, PA3BUTHS BHYTPCHHEH TMO3UIMU JMYHOCTH, IATPUOTH3MA H
YBAKEHUS K 3aKOHY M IPABOMOPSAKY, YEJTOBEKY TPYZa U CTapIIEMy IMOKOJICHUIO,
B3aUMHOI'0 YBa)KEHHS, OEpPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJIEIUI0 U
TPpAAULMSIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickon denepanuu, Tpupoae U
OKPY’KAIOIIEH Cpee.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSA YyueOHOro mnpenmera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIIUXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE pPeaau3allii OCHOBHBIX HAIpaBJICHUU
BOCIIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3ULIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, yBa)KCHHE
3aKOHA W IPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIBHOCTH TMIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]1ay, BHIMIOJIHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3MIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHHE YUYUTHIBaTh B CBOMX JICUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C PA3HBIMH YOXKIICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMH U
COIIMAIBbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMNOIHEHUS
y4eOHBIX, T[I03HABATEIIbHBIX M HCCJIEAOBATEIbCKUX 3aJlady, YBaKUTEIHHOTO
OTHONIIEHUS K MHEHHUIO OMNIMOHEHTOB MpU OOCYXKICHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM AESATEIBLHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTh pOCCUICKOM IrpaKIaHCKOMN U EHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY Hapojly, YyBCTBa OTBETCTBEHHOCTH MEpE]l
PonunHoM, ropmoctm 3a CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIee MHOTOHAITMOHAILHOT0 Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MIPUPOJHOMY HACIIEIHUIO U MaMSITHUKAM MPUPOMbL,
JTOCTHXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOI'0 00IIIEeCTBa;

ujenHas yOeKJIEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3amure OTeyecTna,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JTYXOBHBIX LIEHHOCTEN POCCUHNCKOI0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEIISIM, CO3JJAaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

NOHUMAaHHE SMOLIMOHAIIBHOT O BO3/ICHCTBHUS JKUBOM NPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAYECTBA TBOPUYECKOM JIMUHOCTH;

S) ¢usnyeckoro BocnuTaHus, (POPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIarONMoJIyYnsi:

MOHMMaHUE W peaau3alus 3J0pOBOro H Oe3omacHoro ooOpasa >KU3HU
(3mopoBoe  mHUTaHWE, COOJIOJICHUE TUTHEHUYECKUX TMpaBWiI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATHM W  OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTH), OEpEeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE IEHHOCTH TMpaBWJI HHIUMBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€3011acHOr0 MOBEACHUS B CUTYaLUsIX, YIPOXKAIOIINUX 3J0POBbIO U JKU3HHU JIOACH;

OCO3HAHME MOCIEACTBUI M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHMS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIECHHOCTH MacTepCTBa, TPY0It00ue;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTM TEXHOJOIMYECKOM U COLMAJIbHOU
HANpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHATH TAKYIO JIEATEIbHOCTD;

UHTEpEC K Pa3inyHbIM cdepaM NpodhecCHOHATBHOW JeSTeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymield mpodeccnd ¥ Pean30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

FOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHMIO W C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

AKOJIOTHYECKU LEIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CYIECTBOBaHUS;

HOBBIIICHUE YPOBHS OSKOJIOIMYECKOM KYyJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA IOCTYNIKOB M OLEHKHM MX BO3MOXHBIX MOCIEICTBUNA IS
OKPYXaKOUIEH CPEIbL;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpoOJIeM U MyTed HX
peLIeHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble NpPH H3YYEHUH OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHUH NpoO0JieM, CBS3aHHBIX C PAlUOHAIBHBIM
OPUPOJONOIb30BaHUEM  (COOMIOJEHHE  MpaBWil  IOBEJEHUS B  IMPHUPOJE,
HAIPaBJIICHHBIX HAa COXPAHEHUE PAaBHOBECHS B JKOCUCTEMAX, OXpPaHy BHIOB,
AKOCHUCTEM, OHoCchephl);

aKTUBHOE HENpUsTHE JEHUCTBUM, TNPUHOCAUIMX Bped  OKpYKarouleu
OPUPOJHONW Cpese, YMEHHE IMPOTrHO3UPOBATH HEOJArOMpPUSTHBIE 3KOJIOTHYECKUE
NOCJIEACTBUSA MPEANPUHUMAEMBIX JEMUCTBUI U MPEJOTBPAILATD UX;



HAJIUYUE Pa3BUTOI'O FKOJOTMUECKOr0 MBIIUICHUS, SKOJIOTUYECKON KYJIbTYpHI,
OITBITa eI TEIILHOCTH 9KOJIOTMYECKON HAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHON M COIUAIbHON
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JEATEIbHOCTH SKOJIOTHYECKOM
HaIpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JIUAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYITYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOM KYJIBTYpPHl KaK CpEICTBa
B3aUMOJICHCTBHS MEXIY JIOJBMHU U TTO3HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONTOTUM KaK HayKd, OCO3HaHUS €€ poiau B
GbOpMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBlIeHUs 00 OKpY)KalollleM MHUpPE KaK O €IMHCTBE MPHUPOJIbI, YEIOBEKa U
oO1IecTBa, B TMO3HAaHWM TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU TMpoOsIeM
COXpaHEHHUs TTPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJOTHMU JIsi COBPEMEHHOMN ITMBUJIM3AIINU:
o0OecrieueHus] HOBOTO YPOBHSI Pa3BUTHSA MEIUIIMHBI, CO3J]JaHUE TEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX  pellaTh PeCypcHble NPOOJEMBI  pPa3BUTHSA
YeJI0BEUECTBA, MOMCKA MyTEeH BBHIXO/Ia U3 TII00ATBHBIX IKOJIOTHYECKUX MPOOIEM U
o0ecrieueHus1  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
'KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUU OUOJOTHMYECKHUX 3HAHUM B IIENIX
MOBBIIIEHUST OOIIEH KYJIbTYphl, €CTECTBEHHO-HAay4YHOH TIpaMOTHOCTH, Kak
COCTaBHOW 4acTH (YHKIIMOHAIBHON T'PaMOTHOCTH oOydarommxcs, GpopmupyeMoi
IpY U3y4YE€HUU OUOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCHOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIIOJNb30BaTh TOJIy4aeMble 3HAHUS [JIs aHajdu3a u
00BSICHEHUS SIBJICHHH OKPYXAIOIIET0 MUPa U MPOUCXOIAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYCHHUS Ha OCHOBE HAy4YHBIX (aKTOB H
UMEIOIINXCS JaHHBIX C 1EJIbIO MOJYUYEHHUSI TOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CAMOCTOSITCIILHO MCIIOJIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTU HAYYHOMU JE€SATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO U UCCIIEIOBATEIbCKYIO ACSITENHbHOCTh MHINBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTHh K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY ITOJIYYEHHMIO HOBBIX 3HAHMW MO OWOJOTMHU B
COOTBETCTBUHM C KU3HEHHBIMHU MTOTPEOHOCTAMHU.



METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMS yd4eOHOTo mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble JJis1  (OPMHUPOBAHUS MHUPOBO33PECHHS OO0YyJaIONUXCS
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M ClHeuu(uKy METOJO0B TMO3HAHMUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
UCCIe/IOBaHMEe,  HAOJIOJIEHHE,  WU3MEpPEHHE, OKCIEPUMEHT U  JpYrue);
yHUBEpCAJIbHbIE Yy4eOHble JeWcTBUs (TIO3HABaTelIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue G yHKIIMOHATBHOM
IPAMOTHOCTH M COLUMAJIBHOW KOMIIETEHUMH OOYyYarolUXCs; CIOCOOHOCTH
o0yJaronuxcs UCTIOIH30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpPCAIbHbIE yueOHbIE JEUCTBUS B
IT03HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrate wW3ydeHHs OHMOJIOTMM Ha YpPOBHE CpeaHero oOIIero
oOpa3zoBanust 'y oOywatouierocs OyayT c(hOpMHpPOBaHbI IO3HABATEIbHBIE
YHUBEpCAJIbHBIC YUeOHbIE IEUCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUCOHbBIC
JCHUCTBUSA, PETYISITUBHBIE YHHBEPCAIbHBIE YYE€OHBIC JECUCTBHS, COBMECTHAs
TESATENBHOCTb.

MeranpeMeTHbIe PE3yJIbTaThl OCBOCHHS TPOrPAMMBI CPEIHETO OOIIETo
00pa30BaHuUs IOJKHBI OTPaXKaTh:

OsBnajenue YHHMBepPCAJIbLHBIMH YueOHBIMHU NMO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a3oBble JJornyeckme JelHcTBUS:

CaMOCTOATENTFHO  (OPMYJNHMpPOBAaTH W AKTyalIM3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TNMPU OCBOCHWM 3HAHUW TPHUEMBI JIOTHYECKOTO MBITTUICHUS
(aHayM3a, CUHTE3a, CpaBHEHMUsI, Ki1acCUpUKAIIMU, 0000IIEHUS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIAETATH WX XapaKTEpHbIC MPU3HAKU, YCTAHABIIMBATH
CBSI3M C IPYTUMU TTOHSATUSIMHA);

OTIpeAeNATh IEIU JEATCIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTCPUH HX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTH C MOCTABJIEHHBIMU LENSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS sl OOBsICHEHUSI (DAKTOB W SIBJICHUI
YKABOU IPUPOJBI;

CTPOUTH JIOTHYECKHE pPaCCyKICHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, II0
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJITUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

IPUMEHSTh CXEMHO-MOJICITLHBIC cCpencTBa IS TPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIICHUH B M3y4aeMbIX OMOIOTMYECKHUX OOBCKTaX, a



TakK€  MPOTHBOPEYMH  Pa3HOTO  PONa,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabaThiBaTh IIaH PEIICHHS NPOOJIEMBI ¢ yU4ETOM aHajn3a MMEIOIINUXCS
MaTepHUAIIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATEITLHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJSIM, OICHUBATh PUCKH TOCTEACTBUHN JACATEIBHOCTH;

KOODJAMHUPOBATh W  BBHIMONHATH pabOTy B  YCIOBUSAX  PEATHHOTO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIICHUE TIPY PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 0a30BbIE HCCJIEA0BATEIbCKHIE AeiiCTBUS:

BJIQJICTh HABBIKAMHU Y4€OHO-MCCIIEIOBATELCKON U MMPOCKTHOM JACSITEILHOCTH,
HaBBIKAMH  pa3pelieHus MpooOJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSTEITLHOMY TTOMCKY METO/IOB PEIICHUS IPAKTUISCKUX 3a71a4, PUMEHEHHUTO
Pa3IUYHBIX METOJIOB MTO3HAHNS,

UCTIONB30BaTh PA3JIMYHBIC BHUJBI JCSITCILHOCTA 10 TOJYYCHHIO HOBOTO
3HAHMSI, €r0 HWHTEPIpETalnH, NPEeoOpa3oBaHUI0O M NPUMEHEHUI0 B YUeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX TIPOCKTOB;

(dbopMHUpOBATh HAYYHBIH THUI MBIIUICHUS, BIaJICTh HAYYHOW TEPMUHOJIOTHCH,
KITFOUEBBIMU TTOHATUSIMU U METOJIaMH;

cTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbLHOMN
JEATENHHOCTH 1 KU3HCHHBIX CUTYaITUX;

BBISIBIISITh TIPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyallM3MPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelibCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TaPAMETPhI U KPUTEPUHU PEIIICHHUS,

aHAM3UPOBATh TIOJYYCHHBIC B XOJE€ PEIICHHWS 3aJadd  Pe3yJIbTaThl,
KPUTHYECKU OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH IIEJICHANIPABICHHBI TOUCK TIEPEHOCAa CPEACTB M CIOCOOOB
JeWCTBHSI B PO ECCHOHAIBHYIO CPELY;

YMETh TIEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M TMPAKTHYECKYIO O00JacTh
KU3HEICATCITLHOCTH,

YMETh MHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC MMOAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pa6ora c nunpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHKAX WH(MOpPMAIUHU (TEKCTE Y4eOHOTrO
nocoOusi, HAay4YHO-TIONMYJSAPHOW JIUTEpaType, OMOJIOTHYECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHETE), aHaIM3HpOBATH



UH(GOPMALIMIO PAa3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSATh PA3JIMYHBIE METObI MPHU MOUCKE U
otOope Omonornyeckor MHGOpPMAIUU, HEOOXOAUMOM ISl BBIMOTHEHUS! YU4eOHBIX
3ajay;

OpUOOpeTaTh OMNBIT MCMOIb30BAHUS HHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYpY aKTUBHOI'O UCIOJIb30BAHUS PA3IUYHBIX
IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouonornyeckor uHpopmaluu (cxembl, rpa@uku, AuarpaMMsbl, TaOJUIbI, PUCYHKH
" Apyroe);

UCIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpeAcTBa NpH paboTe C
OMOJOrMYeckod HMHQPOpMalMe: MNPUMEHATh XHMHYECKUe, (usnyeckue u
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBL, (HOpMYysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCMOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMHM  pACIO3HABAaHUS WM 3al0UThl  WH(OpMAIWH,
UH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyageHne yHMBePCAIbHBIMH KOMMYHUKATUBHBIMU J1eCTBUSIMM:

1) o0menne:

OCYUIECTBJISTh KOMMYHUKAILIMH BO BCEX c(epax KU3HU, aKTUBHO Yy4aCTBOBATh
B JMAJIOre WIM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMol TeMmbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJIEHUS OTHOCUTEIBHO BBINOJIHEHUS IPEIIaracMoi
3a/1a4, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA APYTMX YYaCTHHUKOB
JUanora Wi JUCKYCCUR);

pacro3HaBaTh HeEBEpOaJbHbIE CpPEACTBA OOLIEHMs, MOHUMAaThb 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYaTh KOH(IMKTHI U BECTH MEPETOBOPHI;

BJAJETh PA3JIMYHBIMU CIIOCOOaMHM OOLIEHUS M B3aUMOJEHCTBUS, MOHUMATh
HaMEpEHUs IPYrux JIIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppeKTHOU (hopme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

NOHMMAaTh M HCIIOJIB30BaTh MPEUMYIECTBA KOMAHIHON U MHAMBUAYAJIBHON
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NpPUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS TP PEUICHUN y4eOHOM 3a1a4u;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUHA € y4€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)X0r0 YjeHa KOJJIEKTHBA,;



OpUHUMATh  L€IM  COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTMIKEHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpenensTh poiu ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh peE3yJbTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJAa M KaXIOr0 y4YaCTHHKA KOMaHIbl B
o0l pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTh HOBBIE IPOEKTHI, OILICHUBATh HJIEM C TO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3JIMYHBIX
CUTYAIUsX, IPOSIBIISATh TBOPYECTBO U BOOOPaKEHUE, OBITh HHUITUATHBHBIM.

OgjajieHNe YHHMBEPCAJIbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

1) camoopranuszaumus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIS BBIBICHUS MpoOIeM M UX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JIEMCTBUSIX M MOCTYIKAaX MO OTHOUIEHUIO K YKHUBOU MpUpPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOILIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIISATH
npo0JieMbl, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTENbHOMN
NEATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  pPELICHHs NpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUIA;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKi y4eOHOT0 IpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieJIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelieHue;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIMPOKOH HPYyAHINHA B
pa3HbIX 00JIaCTAX 3HAHWUM, MOCTOSHHO IIOBBILIATH CBOM OOpa3oBaTENbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YJILTATOB LIEJISM;

BJIAJ€Th  HABBIKAMM  TIO3HABATEIbHOM  peduieKCMH  Kak  OCO3HAHMS
COBEpIIAEMbIX JECHUCTBUM M MBICIUTENIbHBIX IPOLECCOB, HX PE3YJIbTaTOB U
OCHOBAHMM, UCHOJIb30BaTh MPUEMBI PEQIIEKCUU NJi OLUEHKH CUTYyalluh, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEUIEHUS MO HX
CHI)KEHMUIO;



OpUHUMAaTh MOTHUBBI W apryMEHTBhl JPYrMX I@pU AaHAIW3E pPEe3yIbTaTOB
NEeSTENbHOCTH;

3) npuHATHE Ce0NA U APYTUX:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpPUHUMAaTh MOTHUBBI W apryMEHThl JPYIMX @pU AaHAIN3E pPE3yJIbTaTOB
NEeSITEeNbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JIPYrUX HA OLIMOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € MO3UIMH JPYTOro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOCHHS COJAEpKAaHHS Y4eOHOro mpeaMera
«buonorus» Ha yrIyOJIEHHOM YPOBHE OpPHUEHTHUPOBAHBI Ha oOOecTeueHUe
npodpunbHOoro  oOydeHus  oOydarommxcsa  Ouonorud. OHM — BKIIIOYAIOT:
cnenupuyeckue s OMOJIOTMKM HaAYyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIA 110
OCBOCHHIO, UHTEPIPETAINH U TIPEOOPa30BaAHUIO0 3HAHHM, BUJIBI JIEATEILHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX cuTyanusax. l[IpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenmeTHBIe pe3ynbpTaThl OCBOCHHS ydeOHOTO Tipenmera «buonorus» B 10
K1acce JOMKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W PpOJM OUOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOpPMHpPOBAHHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
MO3HAHUM  3aKOHOB  NPHUPOJALI U  PEIICHHH MpoOJeM  PpalMOHAIbHOIO
PUPOJIONIOJIH30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIQJICHUE CHUCTEMOH  OWOJIOTHYECKMX 3HAHHMM, KOTOpas  BKJIIOYACT:
OCHOBOMOJIAraoine OUOJIOrHYECKHEe TEPMUHBI W TMOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboiu3M, TrOMeocTa3, CaMOpPEryJysiius, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJIOTMYECKUE TEOPHUH
(xnerounas teopust T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHast Teopus
HacneactBeHHoct T. Moprana), ydyenus (H. W. BaBunmoBa — o ueHrpax
MHOrooOpasusi 1  NPOUCXOXKJICHUS  KYJIbTYPHBIX  pAacTeHUM),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TEPBOTO MOKOJEHUS, PACIIEIUICHUS, YUCTOTHI T'aMeT,
HE3aBUCUMOro HacienoBaHuss [.  MeHgensi, TrOMOJIOrMYECKUX PSAJIOB B
HACJIEICTBEHHOU U3MEHYMBOCTU H. H. Basunoga), MIPUHLATIBI
(KOMIIIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMHU HAy4YHOrO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHHUE,
HaOJTFOICHNE, SKCTICPUMEHT);



YMEHHUE BBIIETATH CYIIECTBEHHBIC MMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX U YEIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJOBEKa, IMPOIIECCOB >KU3HENESITEIbHOCTH,
MIPOTEKAIOIINX B OPTaHU3MaX PACTCHHM, KUBOTHBIX U YETIOBEKA, OMOIOTHIECKUX
poLIecCOB: 0OMeHa BellecTB (MeTaboiau3M), MPEeBpaIEHUs SHEPTUM, OpoxKeHus,
aBTOTPO(HOrO U reTepoTpOPHOr0 THIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOoreHe3a, SMOpHUOreHe3a, MoCTIMOPHOHAIBHOIO Pa3BUTHS,
pa3sMHOXKEHUS,  WHANBUAYAIbHOIO  pa3BUTHS  opraHu3Ma  (OHTOTE€HE3a),
B3aMMOJICHCTBHS T€HOB, TE€TEPO3HCA, HCKYCCTBEHHOT'O0 0TOO0pA;

YMCHHE YCTaHABJIMBATh B3aMMOCBS3M MEXKIY OpraHOMIAMHU KIETKA M HX
GYHKIUAME, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB y PACTEHUH, >KHBOTHBIX M YEJIOBEKAa U WX
GYHKIIASAMHA, MEXAY CHUCTEMaMH OpPraHOB M WX (QYHKIUSAMHU, MEKIY 3TalaMu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HCHHBIX ITUKJIOB OPTaHU3MOB,
dTanamMu 3MOPUOHAIILHOTO Pa3BHUTHsI, T€HOTUIIOM W (EHOTHIIOM, (DEHOTHUIIOM H
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBJISITh OTJIMYUTEIBHBIC MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOIB30BaTh COOTBETCTBYIOIIUE AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJHUKY JUISI JOKAa3aTeNbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYIIII,

yMEHHE peliaTh OMOJIOTHYECKUE 3aa9U, BBISBISITH TPUYMHHO-CIICICTBEHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHIECKUMH TPOIECCAMU U SBIICHUSMH, J1eaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JTA0OpaTOpPHBIE M TPAKTHUECKHE PadOThI, COONIONATH
npaBuiIa Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 00OPYA0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIHLHBIMHU
cpeacTBamu, GOpMyIUpys Ledb HWCCIEIOBAHMS, AaHATU3UPOBATH IOTYYCHHBIE
pE3yNbTaThI U JACTaTh BBIBOIBL;

yMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIENOBATEIBCKON padoTe Mo OHMOIOoruw,
AKOJIOTUM U MEIUIIMHE, MPOBOIMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TONYYCHHbIE  pe3yabTaThl HAa  YYCHHUYECKUX
KOH(pEpeHITUSAX;

YMEHHE OIEHWBATh OSTUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEAOBAHUI B
obmactu  Ouwomormu W MEAWIMHBI  (KIIOHMPOBaHHWE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIMpPABICEHHOE W3MEHEHHE T€HOMa WM CO3JaHhe TPaHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiied npodeccruoHalbHOM
NEeSATebHOCTU B 00JIaCTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU,
CEJIbCKOT0 XO034iCTBa, MUILEBON MPOMBIIIIEHHOCTH, YIIyOJIATh MO3HABATEIbHBIN
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccur u
OpOAOJDKEHUE OHMOJOrM4ecKOro oOpa3oBaHWs B  OpPraHU3alMSIX CPEIHEro
po¢eCCHOHATLHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenmerHbie pe3ynbTaThl OCBOCHUS ydueOHOro npenmera «buonorusi» B 11
Kj1acce NOJKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUA O MECT€ W POIH OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpa, B I[MO3HAHWM 3aKOHOB NPHUPOABI M PEIICHHH HKOJIOTHYECKUX
npo0JieM YeJIOBEYeCTBa, a TakKK€ B PEIIEHHMH BOIPOCOB PALMOHAIBHOIO
IPHUPOAOIONb30BaHUA, U B (DOPMUPOBAHUM I[IEHHOCTHOI'O OTHOILEHHS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOEkHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CHUCTEMOW OMOJOTHYECKUX 3HAHUM, KOTOpas BKIIOYAECT
ONpEAENEeHUs] M TOHMMAaHHE CYIIHOCTH OCHOBOIIOJIATAlOIMUX OHOJIOTHYECKUX
TEPMUHOB M MOHATUM (BUI, IKOCUCTeMa, Ouocdepa), OUOIOrHUYECKUE TEOPUHU
(aBomronioHHas teopust Y. JlapBuHa, CUHTETUYECKAsi TEOPUS SBOJIOLNH), YUCHHUS
(A. H. CesepuioBa — 0 nyTsiX U HampaBieHusix 3Bontouun, B.1. BepHanckoro — o
ouocepe), 3akoHbl (reHeruueckoro paBHoBecust [x. Xapau u B. BaitnOepra,
3apoabiieBoro cxoacrea K. M. bapa), npaswia (munumyma FO. JluGuxa,
SKOJIOTMUECKON NUpaMubl SHEpPruM), rumnores3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHUE  BJAJE€Th  OCHOBHBIMM  METOAAaMH  HAYYHOTO  IO3HAHUA,
UCIIOJIb3yEMbIMU B OMOJIOTMYECKUX MCCIIEIOBAHUSIX )KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, M3MepeHue, HabII0/IeHHEe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS |
OLICHKHU aHTPOITOI'€HHBIX U3MEHEHU B PUPOJE;

YMEHHUE BBIACIATH CYIIECTBEHHbIE NPHU3HAKH: BHJOB, OHUOr€OLEHO30B,
AKOCUCTEM M Ouochepbl, CTAOWIM3UPYIOIIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOI'O orbopa, AJUTONATPUYECKOI O " CUMIIaTPUYECKOTO
BUJ000PA30BaHUs, BIMSHUS JIBIXKYLIUX CHJI SBOJIIOLMU HA T€HO(OH] MOIMYJISIIUH,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefie OOUTaHMsl, YepeAOBAHUS HaAINpaBJICHUN
ABOJIIOIUH, KPYrOBOPOTA BEIIECTB U MTOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOLECCaMU HSBOJIIOLMHY,
JIBKYIIUMH CUJIAMU aHTPOIIOT€He3a, KOMIOHEHTAMHM Pa3JIMYHBIX AKOCHUCTEM U
NPUCIIOCOOJICHUSMHU K HUM OpraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  MPU3HAKM  JKUBBIX  CHCTEM,
MIPHUCTIOCOOJICHHOCTh BHJIIOB K Cpefie oOuTaHus, aOUOTHYECKUX M OMOTUYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIHME apTryMEHThI, OWOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JIJISl JIOKAa3aTENbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEIbl OOWTAHUS, CIMHCTBA
YeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTrooOpa3usi BHJIOB W
AKOCUCTEM KaK yCIIOBHUS COCYIIECTBOBAHMS MPUPOJIbI U YETIOBEUECTBA;

yMEHHE PeliaTh OMOIOTHIECKUE 3aa9U, BBISBIISITh IPHUUUHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHIECKUMH TPOIECCAMU U SBIICHUSMH, J1eaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHHUH TIOJYYCHHBIX PE3yIbTaTOB;

yYMEHHUE BBINOJHATH JIA0OpATOPHBIE U MpaKkTU4YecKue padoThl, COOIIOIATH
npaBWIa MpU paboTe ¢ y4eOHBIM 1 Ta00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TMPOBEPATh WX OKCICPUMEHTAIHLHBIMHU
cpeacTBamu, GOpMyIUpys I1eJdb HWCCIEIOBAHMS, AaHATU3UPOBATH IOTYYCHHbBIE
pe3yNbTaThl U JENIaTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIBCKON padoTe Mo OHMOIOoruw,
OKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJMYHO  TPEJACTaBIATH  IOJYYCHHBIE  pe3yibTaThl HAa  YYCHHUYECKHUX
KOH(EpEeHITUSX;

yMEHHUE OIEHWBATH THMOTE3bl M TEOPUU O TIPOUCXOXKICHUU JKU3HH, YEIIOBEKA
¥ YEJIOBEYECCKUX pac, O MPUYHMHAX, MOCIEACTBUAX M CIIOCO0AaX MPEIOTBpAIICHUSI
ro0aabHBIX U3MEHEHUM B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynaymieidl mpodeccroHambHOM
JESTENHHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTHH, IPUPOIOTIOIH30BAHMSI, METUITHHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEILCKOT0 XO3SAWUCTBA, IHIIEBOMN
IPOMBIIUIEHHOCTH, YIAyOJNsTh TO3HABATEIbHBIM HWHTEpPEC, HaIpaBiCHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu W MPOAOHKEHHE
OMOJIOrMYecKOro 00pa3zoBaHusl B OPraHU3aLMAX CPEIHETO MPOQPECCHOHAIBHOIO U
BBICIIIEI0 00pa30BaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHme pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsbie | IlpakTHnyeckue
NporpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI pecypenI
1 buonorusa kak Hayka 1
2 JKuBble cUCTEMBI U UX U3yUCHUE
3 buonorus knetkn 0.5
4 XHAMHUYECKask OpraHn3alus KIETKH 10
5 Crtpoenue U pyHKIIMH KIETKH 8 2
6 OOMeH BellecTB U MpeBpalleHrue YHEPTHH B 9 !
KJIIETKE
7 HacnenctBennas nadopmanus u 9 0.5
peanusanus €€ B KJIETKe
JKU3HEHHBIN UK KIIETKHA 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 1.5
10 Pa3mHOXeHME U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACJIEIACTBEHHOCTH U ) 0.5
W3MEHYUBOCTU OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1
14 ['eneTuka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buorexHoyorus u CHUHTETHYECKAsE OMOJIOTHS 4
17 PeszepBHoe Bpemst 1




OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102

13




11 KUIACC

KoanuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypcbl
| 3apOoXKIAEHUE U PA3BUTHE SBOIIOLMOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
MukposBosronus 1 e€ pe3yJbTaThbl 14 2
MakposBosntonus U €€ pe3yabTaThl 6
[IpoucxoxneHue u pa3BUTHE KU3HU HA
4 15 1.5
3emiie
5 [IpoucxoxkneHue 4ea0BeKa — aHTPOIIOIeHES 10 1
DKOJIOTHsl — HayKa O B3aMMOOTHOLIEHUSX
6 OpPraHMU3MOB M HAIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenou
OpranusMel 1 cpeia OOUTaHuUs 1.5
DKOJIOrHsl BUJOB U HOIMYJISIIUI 0.5
DKoJ0THUsl COOOIIECTB. DKOIOTHUECKHE
9 12 0.5
CUCTEMBI
10 Buocdepa — rmobanpHas sKocucTeMa
11 UYenosek u OKpyxarouas cpeaa
12 Pe3epBHOe BpeMst
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3y4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

Buosorust kak koMIiekcHas HayKa U KaK
9acTh COBPEMEHHOTO 00IIeCTBa

JKuBbIle CHCTEMBI I X CBOMCTBA

YPOBHCBaﬂ opraHu3anysa ) XHUBbIX CUCTEM

HcTopust OTKpBITHS U N3YUEHUSI KIETKH.
Kiierounas teopus

MeToabl MONEKYISPHOM U KIIETOYHOU
o6unonoruu. [Ipaktuueckas pabora
«3yueHne MEeTOI0B KIIETOYHOU OMOJIOTHH
(xpomarorpadusi, anexkrpodopes,
muddepeHIanbHoe HeHTpudyrupoBaHue,
ITLP)»

0.5

XUMHUYECKUH COCTAB KJIETKU

MI/IHepaJIBHLIG B€IICCTBA KIJIICTKH, UX
Ouooruueckas POJib

OpFaHI/I‘IeCKI/IC BCIICCTBA KJIICTKHU — OeJIKH.

JlaGopaTtopnas pabota «O0Hapy) eHHE
OCJIKOB C TOMOIIBI0 KAYECTBEHHBIX
peaxkuuii»

0.5

CBoiicTBa, knaccupukanus 1 QyHKIUHA
0enKoB




OpFaHI/ILIeCKI/Ie BCIICCTBA KJIICTKHU —

10
YTJIEBOJIbI

1 Oprannydeckue BemecTBa KISTKH —

JIUTTH BT
Hyxneunossie kucnotsl. JJTHK u PHK.

12 JlabopaTopHast pabota «MccnenoBanue 0.5
HYKJICMHOBBIX KUCIIOT, BBIZCIICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOB

13 Crpoenue u pynkiun ATO. [pyrue
nykieosuaTpudocdarer (HTD)

14 Cexsenuponanue JJHK. Metoib
TeHOMUKH, TPAHCKPUIITOMHUKH, TIPOTEOMHKH

15 Metoabl CTPYKTYpHOI OHOJIOTHH

16 Tunst knetok. [IpokapuoTnueckas kieTka
CTpoeHMe 2yKapuOTUYECKOUN KIIETKH.

17 [Ipaktuueckas padora «/3yueHue cBOWCTB 0.5
KJIETOYHOM MEeMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHoMeMOpaHHbIE OPraHOM bl KIETKH.

19 [IpakTueckas padora «M3yuenue 0.5
JBYDKEHUS [IUTOIIa3Mbl B PACTHTEIBHBIX
KIIETKax»

[ToryaBTOHOMHBIE OPraHOUABI KJIETKU:

20 MUTOXOHJIpHH, T1acTu bl JlabopaTtopHas 0.5
pabora «MccnenoBanue mia3Mon3a u ’
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX»

21 HememOpaHHbIE OpraHOHIBI KJIETKH

22 Ctpoenue u GyHKIMHU apa




23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabota
«M3yueHne CTPOCHUS KIIETOK Pa3InIHBIX
OpPTaHU3MOBY

0.5

24

AccuMWISIIMS U JUCCUMWIALIASA — JBE
cTopoHbI MeTabonu3ma. Tunsl oOMeHa
BemecTB. JlabopaTopHas paborta
«M3y4yeHne KaTaaIuTHYECKON aKTUBHOCTH
¢dbepMeHTOB (Ha mpUMeEpe aMIJIa3bl WK
KaTasasbl)»

25

DepMEeHTaTUBHBIN XapaKTep peaKimii
KJIETOYHOT0 MeTabou3ma. JlabopaTopHas
pabota «M3ydyenue pepMEHTaTUBHOTO
paciIeryieHust IEPOKCHIa BOJOPO/Ia B
PACTUTENBHBIX M )KUBOTHBIX KIIETKAX)

0.5

26

benku-akTuBaTOpHI U OENKU-UHTUOUTOPHI

27

ABTOTpOGHBIN THIT 0OMEHA BEUIECTB

28

dorocunre’

29

XemocuHte3. JlaboparopHas padboTa
«CpaBHEHHE TIPOIIeCCOB (POTOCHUHTE3A U
XEMOCHHTE32»

0.5

30

AnHa’poOHbBIE OpraHu3Mbl. Buibl OpokeHusl.
JlabopaTopHnast pabota «CpaBHEHHE
NPOIIECCOB OPOKEHUS M IBIXAHUS

31

AdpoOHBIE OpraHU3MBbI. DTaIbl
HHEPreTHIeCcKoro ooMeHa

32

DHeprusi MeMOPaHHOTO TPaIueHTa
npotoHoB. Cunte3 AT®: pabota




poToHHON AT®-cunTa3bl

33 Peaknum MaTpU4HOIO CHHTE3a
34 Tpanckpunuus — matpuuHslii cuare3 PHK
35 Tpancnsius u e€ 3Tanbl
36 KonupoBanue amuHokuciaot. Posb
pubocom B OnocuHTE3e Oenka
37 Opranuzanys resoMa y IpokapuoT u
9YKapuoT
13 MosnekynsipHble MEXaHU3MbI SKCIIPECCUH
TEHOB Y 9YKapHOT
Bupycsl — HeksieTouHbIe (POPMBI KU3HU U
39 oOnuraTHble napasutel. [IpakTuueckas 0.5
pabota «Co31aHue MoJesIn BUPYyCa»
40 BupycHsle 3a00s1eBaHus uenoBeKa,
JKUBOTHBIX, PACTCHUIN
41 HanortexHonoruu B 6MOJIOTUN ¥ MEAUIIMHE
42 JKU3HEHHBIN IUKIT KIETKA
43 Marpuunsiii cunre3 JJHK
Xpomocowmel. JTabopaTopHas pabora
44 «M3ydyeHue XxpoMoCcOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»
45 JlenmeHne KIIETKH — MHUTO3
Tunel kneTok. KapuokuHes 1 IUTOKUHES.
46 JlaGopaTopHnas pabora «Habnronenue 0.5
MHTO3a B KJIETKaX KOHYMKA KOpelIKa JTyKa
(Ha TOTOBBIX MUKpOTIPETapaTax)»
47 Perynsauust >kM3HEHHOTO LKA KIIETOK




48

OpFaHI/ISM KaK €AMHOC 1 CII0C

Txanu pacrennii. JlabopaTopHas pabora

49 . . 0.5
«M3ydeHne TKaHEeH paCTECHUI
TKaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas pabora «3yueHue TkaHei 0.5
’KMBOTHBIX)»
Opransbl. CucreMsl opranoB. JlaboparopHas

51 pabota «/3yueHue opraHoB IIBETKOBOT'O 0.5
pacTeHUsD)

52 Onopa Tena OpraHu3MoB

53 JIBukeHHne opraHu3MoB

54 IIntanue opranusMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTesbHas cucTeMa yejaoBeka

56 JlpixaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeJI0BEKa

58 TpaHCHOPT BEIIECTB y OPraHU3MOB

59 KposenocHas cucrema o3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA

60 Boinenenue y opraHuzmMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cuctema 4enoBeka

63 PaznpaxumocTs u perynauus y
OpPIraHNU3MOB

64 ['yMopanbHas perymisus 1 SHAOKpUHHAs

CHUCTEMaA KHBOTHBIX U YCJIOBCKA




65

CDOpMBI PAa3SMHOXKXCHU OPpTraHU3MOB

66

[TonoBoe pa3zMHOXEHUE

67

Meiios

68

["amerorenes. Obpa3oBaHue U pa3BUTHE
HOJIOBBIX Ki1eTok. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsl OJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpernapaTax»

0.5

69

NuauBuyanbHOe pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akiiaika OpraHoB M TKaHEH U3
SaPOIIBIHIGBI)IX JIUCTKOB

71

PocT u pa3zButue )XKMBOTHBIX.
JlaGopaTopHas pabora «BrisBneHMe
NPU3HAKOB CXOJICTBA 3apOJIbILIeH
MO3BOHOYHBIX KHBOTHBIX)»

0.5

72

Pa3MHOXeHUE U pa3BUTHE PACTECHUM.
JlaGopaTopHas padora «CTpoeHHEe OPraHoB
Pa3MHO>KEHHUS BBICIIUX PACTEHUI»

0.5

73

HcTopusi cTaHOBJIEHUS U Pa3BUTHUS
TEHETUKH KaK HayKH

74

OCHOBHBIE TIOHSATHS U CUMBOJIBI TCHETHKH.
JlaGopaTopHnas pabota «JIpozoduna kak
O00BEKT F€HETUYECKHUX MCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTU HACIIEAOBaAHUS
npu3HAaKoB. MoHOTHOpUIHOE
ckpemmBanue. [Ipaktuueckas pabora
"N3yueHue pe3ynbTaTOB MOHOTHOPUTHOTO
CKpeIuBaHus y Apo30dribr"

0.5




I_[I/ITOJIOI‘I/I‘ICCKI/IC OCHOBBHI MOHOFI/I6pI/I,I[HOFO

76 1
CKpEILMBAHMS
77 Ananusupyrouiee ckpeuuBanue. Hermomnnoe |
JOMHHHUPOBaHUE
JlurubpuiHoe CKpenBaHue.
73 [TpakTrueckas padota «3yuenue | 0.5
Pe3yNbTaTOB TUTHOPUAHOTO CKPEIIMBAHUS '
y Ap030(HITBD»
79 LuTonornyeckre OCHOBBI AUTHOPHIHOTO |
CKpEILUBAHMS
80 CuernsieHHOe HacjieI0BaHuE MPU3HAKOB 1
81 XpoMOCOMHas TEOpHsI HACIEACTBEHHOCTH 1
82 I'enernka nona 1
83 ['eHoTHII KaK LETOCTHAS CUCTEMA 1
24 I'eHeTMUECKNIT KOHTPOJIb Pa3BUTHS |
pacTeHM, )KUBOTHBIX U YEJIOBEKa
25 N3meHunBOCTh IPU3HAKOB. Bubl |
M3MEHYHUBOCTH
86 MoaudurkanonHas ”3MEHYUBOCTh 1
BapuauvoHHBIN ps U BapUallMOHHAs
kpuBasi. JlabopaTtopHas pabota
g7 «MccnenoBanue 3aKOHOMEPHOCTEN | 0.5
MOIU(PUKAITIOHHON U3MEHUNBOCTH. )
[TocTpoenune BapramOHHOTO psAaa U
BAapUALIMOHHON KPUBO»
28 ['eHOTHIIMUYECKAsh N3BMEHUNBOCTb. |
Komb6unatuBHast U3MEHUYUBOCTh
89 MyrtanuroHHast U3MEHYUBOCTb. 1 0.5




[TpakTrueckas pabora «MyTaruu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOI'O IIpolecca.
ONUreHeTHKa U SIIUT€HOMUKA

91

I'enetuka yenoseka. [IpakTudeckas padora
«CocTtaBieHue 1 aHaJIu3 POAOCIOBHON

0.5

92

MeToasl MEAUIIMHCKOI T€HETUKHU

93

3HaueHue MeJUIIMHCKOM T€HETUKU B
MPEIOTBPALICHUH U JICUCHUH TeHETHYCCKIX
3a00J1€BaHNil YeI0BEKA

94

OCHOBHBIE TIOHATHUS CENEKIUH.
JlaGopatopHas pabota «/3y4yeHue copToB
KYJBTYPHBIX PACTEHUI U MOPOJ JOMAIIHUX
AKHUBOTHBIX)»

0.5

95

MeTto/1bl ceneKInOHHON pabOoTHI.
JlaGopaTopHas pabota «/3yyeHne MeTo10B
CEJICKIIMN PACTECHHI

0.5

96

JlocTrKeHHs CeNEKIIMN PACTEHU 1
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHUI»

97

COXpaHeHI/Ie, HU3YUYCHHUEC U UCIIO0JIb30BAHUC
TCHCTUYCCKHUX PCCYPCOB

98

buortexHonorus kak Hayka u OTpacib
npousBojcTBa. [IpakTnyeckas pabora
«M3yueHne 00beKTOB OMOTEXHOIOT U

0.5

99

OCHOBHBIE HANPABJICHUS CHHTETUYCCKOM
ouoJsiorun




100 XpOMOCOMHas M T€HHAsI HH)KEHEPUs 1
101 MeauinHcKre OMOTEXHOJIOTUHI 1
102 PesepsHbliit ypok. IloBTopeHnue, |
000011IeHrEe, CUCTEMATH3AIIAS 3HAHUI
OBIIEE KOJIMYECTBO YACOB II
- CTBO HACOB 1O 102 13.5

[TPOTPAMME




11 KUIACC

KosnuyecrBo yacos DJIeKTPOHHbBIE
Ne Hara nugposbie
n/n Tema ypoxa Bceero Koutpoabuere | IpakTuieckue H3y4YeHusi  o0pa3oBaTesbHbIE
padoThI padoTbI pecype
1 OBomonnonHas Teopust Y. Jlapsuna 1
) JIBHOKyIE CHITBI SBOJTIOLIMU BUJIOB 1O Y. 1
JapBuny
3 Bopn0a 3a cyiecTBOBaHME, €CTECTBEHHBIH |
Y UCKYCCTBEHHBIN 0TOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
9BOJIIOLIUU
5 Oralbl 3BOJIIOIIMOHHOIO Mpoliecca: |
MHUKPO3BOJIIOIHUS U MAKPOIBOIIOIIHS
6 [Tonynsmmst — 3J1eMeHTapHas €IMHAIIA |
9BOJIIOLIMU
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabora «BblsiBIeHHE U3MEHUNBOCTH Y )
ocobeil ogHoro BuIay
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIHUN 1
9 D¢ dexr ocnoBaremnst. DPpdexr )
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpanuu. M30ma0um nomyIisiui: 1
reorpaduueckas, Ouogoruueckas
1 EcrecTtBeHHBIN OTOOP — HANPaBISIOMINN |

(hakTOp IBOTFOITUHN




12

[TonoBoii oTOOp

13

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIIOLIHH.
JlaboparopHas pabota «3yuenue
apoMop(030B ¥ UANOATANITALINN Y
pacTeHH U )KUBOTHBIX

0.5

14

[Ipumeps! mpucnocodaeHuil y OpraHu3MoB:

Mopdonorudeckue, (HU3MOIOTHISCKHE,
OMOXUMUYECKUE, ITOBEICHUYECKHE.
JIaGopatophas pabota «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
1IeTIECO00Pa3HOCTHY

0.5

15

16

Bun, ero kpurepuu u CTpyKTypa.
JIaGopatopHas pabota «CpaBHEHHE BUJOB
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

CrpykTypa BUzIa

0.5

17

Buioobpa3oBanue Kak pe3yabTaT
MHUKPOIBOJOIUH

18

CBs3b MUKPOISBOJIOIUHU U SITUACMUOJIOTUA

19

Makpossosntonus. [TaneonTtonornyeckue
METOObI I/IBYT-IGHI/ISI 9BOJIFOIINHU

20

EI/IOFCOl"pa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHUA
3BOJIFOIIUH

21

DMOPHOIOTHYECKHE U CPABHUTEIIBHO-
MoOp(]oIorudecKre MEeTO bl H3yICHHUS
3BOJOHUHN

22

MOJ'IeKy.]'IHpHO-FCHCTI/I‘{eCKI/Ie,
OMOXHMMUYECKHE U MaTEMAaTHUECKHE




MCTOAbI U3YUCHUS 3BOJIFOIUN

23 OO61re 3aKOHOMEPHOCTH IBOJTIOIIHH
24 ApnantuBHas paauanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJIIOIIUN
)5 Hayunbie runoressl IpoOUCX0XKIeHUS
YKU3HM Ha 3emiie
26 JloHay4HbIE IPEICTABICHHS O 3aPOKICHUN
KU3HU
7 OCHOBHBIE 3TaIbl HEOPraHNUECKOM
3BOJIIOLIMU
28 ['unoTe3bl 3apokKIEHUS KUZHU
HcTopus 3eMiau 1 METObl €€ N3YUEHHUS.
29 JlabopaTopHas padota «3ydueHue u 0.5
OIHMCAaHNE UCKOMAEMbIX OCTATKOB JIPEBHUX
OPTaHU3MOBY
30 HavanbHble 3TaIIbl OpraHndeckoin
HBOJIIOLIUU
31 DBOJIIOLMS 3YKapUOT
OCHOBHBIE 3TaIbI YBOIIOIHA
1 pactutensHoro Mupa. [IpakTrnueckas 0.5
pabota «M3ydyenue ocobeHHOCTEH '
CTPOEHUS paCTEHUI pa3HBIX OTIETIOB)
13 OCHOBHBIE 3TaIlbl SBOJIOIUH )KUBOTHOT'O
MUpa
DBouroLUs )KUBOTHBIX. [IpakTrueckas
34 pabota «/3yyeHue ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe xu3Hu Ha 3emiie 1o 3pam 1




nepuoaam

MaccoBbie BBIMHUPAHHA — 3KOJOTUYCCKUC

36 KPU3HUCHI MPOIILIIOTO

37 CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HC, ET0
0COOCHHOCTH

18 CoBpemeHHasl cucTeMa OpraHu4ecKoro
MHpa

39 OcCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI
OpraHU3MOB

40 AHTPOIIOJIOTHS] — HayKa O YEJIOBEKE

A1 PazBuTue npeacraBinenuit o
MIPOUCXOXKICHUH YETIOBEKA
MecTo 4yenoBeka B CUCTEME
opranuuyeckoro mupa. JlabopatopHas

42 pabota «3yueHne ocoOeHHOCTEM 0.5
CTPOCHHUSI CKEJIETa YEJIOBEKA, CBA3aHHBIX C
MPSMOXOKIECHUEM»

43 JIBIOKyIIME CHIIBI aHTPOIIOT€HE3a

44 CooTHoleHne OMOJIOTUIECKUX 1
COIMATILHBIX (PAKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaIMM AHTPOIIOT€HE3a

46 [laneoreneTnka u najseoreHOMHUKa

47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacol. [Ipaktuueckas

48 paboTta «M3ydyeHue 3KoI0rn4ecKux 0.5
aJanTanui 4eI0BeKa

49 MexauciurInHapHble METObI

AHTPOTIOJIOTUH




50 3apoKIEHUE U Pa3BUTUE DKOJIOTUU 1
Mertoasl skonoruu. JlaboparopHas pabora

51 «M3yueHne MeTo10B HKOJIOTMYECKUX 1 0.5
HCCIIEI0BAHUI

50 3HayeHHEe HKOJIOTUUECKUX 3HAHUM IS |
qesioBeKa

53 DKonorudeckue GpakTopsbl 1
Abuotnueckue (axropbl. CBeT Kak

54 sKosioruueckuit gpaxtop. JlaboparopHas | 0.5
pabota «BblsBIE€HHE IPUCTIOCOOICHUI )
OPraHU3MOB K BIIUSTHUIO CBETa»
Aobuotnyeckue akropsl. Temmneparypa
KaK 9KOJIOTHYEeCKUH (aKTop.

55 JIaGopatopHas pabota «BbisiBIeHHE 1 0.5
IIPUCIIOCOOJICHUH OPraHU3MOB K BIUSTHHIO
TeMIepaTypbi»
AbuoTtnueckue (axropsl. BraxxHocTh Kak

56 sKosioruueckuit gpaxtop. JlaboparopHas ] 0.5
paboTa «AHaTOMHYECKHE OCOOEHHOCTH )
pacTeHuil U3 pa3HbIX MECT OOUTAHHSY

57 Cpenpl 0OuTaHus: OpraHu3MOB 1

58 buonoruueckue puTmsl 1

59 XKuznennsle popmMbl OPraHU3MOB 1

60 buoTtnueckue paxTopsl 1
3HayeHne OMOTHYECKUX B3aUMOICHCTBUI

61 JUIsl CYLIECTBOBAHUs OPTAaHU3MOB B Cpefie 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTePUCTUKU 1




NomyJjsauun

OcCHOBHBIE TTOKA3aTEIIN TOIMyJIA NN

63 YHCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAs U
MI0JIOBas CTPYKTYpa
OCHOBHbBIE TIOKA3aTEeIH MOMYJISIUH:

64 POXKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAIHA

65 OKojorudeckasi CTpyKTypa HOIMYJISIIUY

66 JluHamuKa TOMYISIUU U €€ perysius

67 KpuBble pocta 4rcI€HHOCTH NOMYJIALNH.
KpuBbie BEKHUBaHUS
DKOJIOTHYECKasl HUIIIA BUIA.

68 JIaGopatophas pabota «IIpucnocobnenus 0.5
CEMSTH PaCTEHUH K pacCEICHUIO»

69 Bun xak cucrema momynsiuit

70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUI
KUBOTHBIX

71 Coo00111ecTBO OPraHU3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

73 KpyroBopot BemiecTB U MOTOK YHEPTUU B
HKOCHUCTEME

74 OCHOBHBIE MIOKA3aTENN YKOCUCTEMBI

75 DKOJOTUYeCKUe MUPaMUJIbI

76 N3meHeHus: coo0IIecTB — CYKIIECCHH

77 [TpupoiHbIe SKOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI




TYH/P, JIECOB, CTENEH, ITyCThIHb

79 AHTPOIIOTE€HHBIE SKOCUCTEMBI

20 Ypboakocuctemsl. [IpakTudeckas padora 0.5
«M3yuenue u onvcanue ypoo3IKOCUCTEMBI» ’
3aKOHOMEPHOCTH (POPMHUPOBAHHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

20 pa3HbIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJIALIUOHHOM U
9KOCHUCTEMHOM YPOBHSX

23 Bbuocdepa — obuiernmanerapras 000I09Ka
3emin

84 VYuenue B. U. Bepnanckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepsr

26 KpyroBopotslI BelecTs u
OMOTre0OXNMHUUYECKUE LIUKIIbI

g7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CYIIN

88 YcroitunBocts Onochepsl

89 DKOJIOTMYECKUE KPU3HUCHI U UX IIPUYUHBI

90 BoszaeiicTBue yenoseka Ha 6nochepy

91 AHTpONIOreHHOE BO3JICHCTBUE HA
pPaCTUTEIbHBIA U dKUBOTHBIA MUD

92 OxpaHa npuposbl

93 OCHOBHBIE IPUHIUIIBI YCTONYUBOTO




Pa3BUTHA YCJIOBEYCCTBA U ITPUPOAbL

PanmonanbHoe NpuUpoAOII0Ib30BaHNUE U

94 COXpaHEHUEe OMOJIOTMYECKOTO 1
pa3zHooOpa3us 3eMiaun

95 O6o061enne o Teme «MHUKPO3BOIIONUSA U !
e€ pe3ysIbTaTh»

96 0"606III€HI/IC 1o TeMe «MaKpOo3BOIIOLUS U |
€€ pe3ynbpTaTbD)

97 O6o06uenue no Teme «IIpoucxoxaenue u |
pa3BUTHE XU3HU Ha 3eMIIe»

08 O600mmenue o teme «IIpoucxoxnenue |
YeJI0BeKa — aHTPOIIOTCHE3)

99 O06o0611eHrne o TemMe «IKOJIOTHsI — HayKa O !
B3aUMOOTHOIICHHUSIX OPTaHU3MOBY

100 O0600menue o Teme «OpraHu3Mbl U cpeia |
oOuTaHUS

101 O6O6H.I€HI/IVC 1o TeMe «DKOJIOTHS BUIIOB U |
TIOTTYJISLIUI

102 O606mmenue o reme «buocgepa — 1
rio0anbHast IKOCUCTEMA)

OBILIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OFILIET'O OBPA3OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsieMble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOM NMPOrPaMMBbI CpeJIHero 001ero
o0pa3oBanus

CdopMUpOBAaHHOCTh 3HAHUM O MECTE W POJIM OUOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOM
€CTEeCTBEHHOHAYYHON KapTUHBI MHUPA, B TIO3HAHWU 3aKOHOB MPUPOJIBI U
PEIICHUN KU3HEHHO BAXKHBIX COLIMATIBHO-3THYECKUX, SKOHOMHUECKHX,
9KOJIOTHYECKHUX TIPOOJIEM YeIOBEYECTBa, a TAKXKE B PELICHHUH BOIPOCOB
palMOHAaIBLHOTO MPUPOAOIOIE30BaHNUsA, B GOPMUPOBAHUH LIEHHOCTHOTO
OTHOIIICHUS K TPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIa/J€ POCCUICKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHH

Brnanenue cucremoil 3HaHM 00 OCHOBHBIX METOJaX HAay4YHOIO
MO3HAHUS, UCIOJB3YEMBIX B OHOJIOIMYECKHX HCCIICAOBAHUSIX MKHBBIX
O0BEKTOB M OJKOCHCTEM (ONMHMCAaHUE, U3MEPEHUe, MPOBEICHUE
HAOIOZCHNI); CIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B IPUPOJE.

YMeHue BBIIBUTATh THUIOTE3bl, MPOBEPATh UX SKCIIEPUMEHTATbHBIMU
cpenctBamu, GOpPMYIHpYsS IeJb HCCIEAOBaHUS, aHATU3UPOBATH
MIOJTy9YCHHBIC PE3YIIBTATHI U JIEIAaTh BHIBOJIBI.

BbisiBIieHHEe  3aBHCHMOCTH  MEXKIYy HCCIEAYEMBIMH BEJIMYHHAMM,
0OBSCHEHHNE TTOTyYCHHBIX PE3YIbTaTOB M ()OPMYIHMPOBAHHUE BHIBOIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BIaieTb CHUCTEMOW OHOJIOTMUECKHX 3HAHWW, KOTopas
BKJTFOYAET: OCHOBOIIOJIAralONINe OWOJIOrMYECKUE TEPMHUHBI WM TIOHATHUS
(Ku3HB, KJIETKA, TKaHb, OPraH, OPraHW3M, BUJ, TOMYJISIHMSA, SKOCUCTEMA,
Ouorieno3, Omocepa; Merabomm3M, TOMEOCTa3, KICTOUHBIH WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMEPHI, JUCKPETHOCTh, CaMOpETyJIsIus,
CaMOBOCIPOM3BE/ICHUE, HACJICICTBEHHOCTD, W3MEHUYUBOCTD,
SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosornyeckue Teopuu: KkietouHas teopus 1. IllBanna, M.
[lneitnena, P. BupxoBa; KIOHAJIBHO-CENEKTUBHOTO MMMYyHHTeTa II.
Opnux, .M. MeunukoBa, XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojelmeBoro cxoiacrsa K. bapa, sBomronmoHHas

teopust Y. JlapBuHa, CHHTETHYECKas TEOpHUS OBOJIIOLUU, TEOPUs




antporioreHeza Y. Jlapsuna; Teopus Oumoreornenosza B.H. Cykauépa;
yuenne H.M. BaBmiioBa o 1meHTpax MHOTOOOpa3us M MPOUCXOKICHUSI
KyJIbTypHbIX pacTeHuid, ydyenue A.H. CeepuoBa o0 mnytix u
HaIpaBJICHUAX 3BOJIOIUY, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHOO0OPA3Hs MOTOMKOB IEPBOr0 MOKOJICHUS, PACIICIICHUS
MPU3HAKOB, HE3aBUCUMOIO HacliefoBaHusl mNpu3HakoB [. Mennens;
CUEIUJICHHOTO HAacJeIOBaHUs TPU3HAKOB M HAPYIICHHUS CUEIJICHUs
reHoB T. Moprana; TOMOJOTMYECKHUX PSIAOB B HACIEICTBEHHOU
n3MeHunBoctd H.M. BasunoBa; renHernueckoro pasHoBecus JIx.
Xapmu u B. BaiinGepra; 3apogsimeBoro cxozactsa K. bapa;
ounoreHernueckuii 3akoH J. ['ekkens, @. Mioiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHuMyma lO. JIubuxa, sKoJIOrMueckor nmupaMuabl yncedn,
O1OMacChl U YHEPTHUH);

runote3sl (koauepBatHoi AWM. Omnapuna, nepBudHOro OysipoHa JIX.

Xonpeitna, mukpochep C. Dokca, pudozuma T. Yek)

Vmenue peiiaTtb IMOWCKOBBIC OHOJIOrHYSCKHE 3aJa4i; BbIABJIATH
IIPUIUHHO-CJICACTBCHHBIC CBiA3HU MCXKOY HCCIIEAYEMBIMU
OHOJIOrMYECKUMH O6T>CKT&MI/I, npoueccaMu W ABJICHHUAMU; [OCJIATh
BbIBOJIbI M IIPOIrHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJIETATOB,

COCTAaBJIATb T'CHOTHUIIMYCCKUEC CXCMbI CKPCIIUBAHUA IJISI PA3HBIX THUIIOB
HacCJICAOBaHUA IMPU3HAKOB Yy OPraHU3MOB, COCTABJIAATH CXCMbI IICPCHOCA

BCHICCTB U DHCPI'UU B SKOCUCTEMAX (I_IGHI/I NUTaHuA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh  B3aUMOCBSI3U  MEXIY CTPOCHHEM U
(GYHKUMSAMHU: OPraHOMJOB, KIETOK pAa3HbIX TKaHEH, opraHamMu U
CUCTEMaMH OPraHOB y pAacTEHUH, >KMBOTHBIX U YEJIOBEKA; MEXKIY
JTaraMu OOMEHa BEIECTB; ATallaMy KJIETOYHOTO IMKJIA U )KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢deHotunoMm, ¢GeHOTUIIOM U  (akTopaMu Cpelbl OOUTaHMS;
IpOLECCaMU  JBOJIIOLUY; ABIKYHIIMMHM ~ CHJIAMH  AQHTPOIIOTEHE3a;
KOMITIOHEHTaMH Pa3JMYHbIX SKOCUCTEM M TNPUCHOCOOJEHUSMU K HUM

OpPTraHU3MOB

YMeHue BbIIEIATh CYIECTBEHHBIC TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHHW3MOB, BHUJOB, OMOT€OII€HO30B, SKOCUCTEM H
Oouocthepsl; CTPOCHHS OPraHoB M CHUCTEM OPraHoOB PAaCTCHMIA,
KUBOTHBIX, Y€JIOBEKa; MPOILIECCOB JKU3HEAEATEILHOCTH, MPOTEKAIOIINX

B OpraHusmMax paCTCHHﬁ, JKNBOTHBIX H YCJIOBCKA, OMOJIOrHYECKUX




MpoIeCCOB: OoOMeHa BemecTB (Merabonm3M), HHPOPMAIUH |
MpEBpAICHUs] SHEPTHH, OPOXKEHHS, aBTOTPOGHOTO U TeTepoTPOHOTO
TUIOB TNHTaHUsS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, Meio03a,
ramMeTroreHesa, AMOpHOreHe3a, IMOCTAIMOPHOHAILHOTO  Pa3BUTHA,
pPa3MHOXKCHHS, HHIMBHyaIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHCTBUSI TEHOB, TeTepo3uca; JACUCTBUI HCKYCCTBEHHOTO
oTOopa, CTaOWIM3HUPYIOWIETO, JBWXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; auiomaTpU4eckoro © CHMIIATPHYECKOTO
BHU000pa30BaHUS, BIUSHUS JBUKYIIMX CHJI SBOJIOIUN HA TeHO(OHA
MOMYJISIIIAK;, TIPUCTIOCOOJIEHHOCTH OPraHW3MOB K Cpele OOUTaHWs,
YepeOBaHMs HANpPaBICHUH JBOJIOIMHK; KPYroBOPOTa BEIIECTB H

IIOTOKA SHEPIUr B SKOCUCTEMAX

ChopMupoBaHHOCTE YMEHHS BBIIEIATh CYHNICCTBCHHBIE MPH3HAKU
BUPYCOB, KJETOK MPOKAPHOT W JYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U IPEBpPALICHUs SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeEi03a, OIUIOJOTBOPEHUS, pPAa3BUTHI U
pPa3MHOXKCHHS, UHIWBHyaTbHOTO PAa3BUTHS OpraHu3Ma (OHTOTeHe3a),
O0O0pBOBI 3a CyIIeCTBOBAaHUE, ECTECTBEHHOTO 0TOOPa, BU000pa30BaHuUS,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K CpelIe OOWTaHHs, BIIUSHUS
KOMITIOHEHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX H3MCHEHUI B SKOCHCTEMAxX
CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB W MPEBPAIICHUS SHEPTUHU B

ounochepe

VYmMenue UCTIOJIb30BaTh COOTBETCTBYIOLIUE apryMeHTBI,
GI/IOJIOI‘I/I‘-IGCKYIO TCPMHUHOJIOTUIO U CHMBOJIUKY JJISI JOKa3aTCJIbCTBA
POJCTBa OPraHU3MOB PA3HBIX CUCTEMATHYECKHUX TPYIII; B3aUMOCBSI3U
OpraHu3MoB U CpCIAbl O6I/ITaHI/Iﬁ; CANHCTBA YCJIOBCUHCCKUX pPaC,
HE0OXO0JIMMOCTH 3/J0pPOBOI0 00pa3a KHU3HU, COXPAHEHUs pa3HOOOpa3us
BUJOB MU DOKOCHUCTEM KaK YCJIOBUA COCYHMICCTBOBAHWA HPUPOALI H

YCI0BCUCCTBA

YMeHHe KpUTUYECKH OIEHHUBAaTh HMH(POPMAIMIO OHOJIOTHYECKOTO
COJICpKaHUs; WHTEPIPETHPOBATH ITHUYECKHUE ACTIEKThI COBPEMEHHBIX
uccienoBaHuii B Ouonorud, — MeIUIUHE, OMOTEXHOJIOTHH;
paccmaTpuBath ri06aibHbIe HKOJIOTUYECKHE po0IeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH 1O OTHOIIECHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO




HEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMbBIX HA EI'D
11O BUOJIOT'UHN

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSN

buonorusa xak HayKa. JKuskle cucTeMbl 1 BX HU3YUYCHUC

1.1

CoBpemeHHass OWONOTUSI — KOMIUIEKCHAas Hayka. bHoJOrmueckue Haykd u
u3yyaemble UMU TpoOiembl. DyHIaMEHTaNbHBIEC, TMPUKIATHBIE M ITOMCKOBBIC
Hay4HbIE UCCIICJOBAHUS B OMOJIOTHH.

3HayeHue OuosorMu B (HOPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYUYHOU
kapTuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosioruel. 3HavueHHE OHMOJIOTHH B
MPAKTUYECKONW JEeATEJbHOCTH YeJOBEeKa: MEAMIMHE, CEeJIbCKOM XO34HCTBE,

MIPOMBIIIJIEHHOCTH, OXpaHe IPUPOIbI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHusi Ouonoruu. CBONCTBA JKMBBIX CHUCTEM:
€JMHCTBO XUMHUYECKOT0 COCTaBa, JUCKPETHOCTh W IEJIOCTHOCTH, CIIOKHOCTH U
YIOPSAT0YCHHOCTh CTPYKTYPBI, OTKPBITOCTD, CaMOOPTaHM3AIINA,
CaMOBOCITPOU3BEICHUE, Pa3IPaKHUMOCTh, U3MEHUHUBOCTD, POCT M Pa3BUTHE.

YpoBHU OpraHu3aliyl >KUBBIX CUCTEM: MOJEKYISPHBIN, KIETOYHBIN, TKAaHEBBIH,
OpraHU3MEHHBIM, TOMYJISIIIMOHHO-BHUIOBOH, 9KOCHUCTEMHBIN
(6buoreoneHotuyeckuii), O6mochepusiii. Ilpomeccsl, MPOUCXOASIINE B KHUBBIX
cuctemax. OCHOBHbBIE TPU3HAKU KUBOTO. JKU3HB Kak ¢opma CyIIECTBOBAHUS

MaTepuun

1.3

Mertoapl Ouonornuyeckoi Hayku. HaOmronenue, u3MepeHHe, 3KCIEPHUMEHT,
cucrematus3auus, MeTaaHain3. [loHATHE O 3aBUCHMMOM M  HE3aBUCUMOM
nepeMeHHoM. [InanupoBanue skcnepumenTa. [locTaHOBKa M MpoBepKa TUIIOTES.
Hynesas rumnore3a. Ilonsitue BBIOOpKM © €€ JOCTOBEpHOCTh. Pa3bpoc B
Oouonornyecknx naHHBIX. OIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB.
[IpuurHBl MCKaXEHUSI pE3yIbTAaTOB AKCHEpUMEHTA. [IOHSITHE CTaTHUCTHYECKOIO

TECTa

KneTka kak Omosioruyeckas cCucremMa

2.1

22

Knetka — cTpykTypHO-QYHKIMOHAIBHAS €IWHHUIA KXUBOTO. VICTOPUS OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounass teopus (T. IIBanH, M.
[neiinen, P. Bupxo). OCHOBHBIE MOJIOXKEHUSI COBPEMEHHOM KJIETOUYHOM TEOpUH.
MeTo bl MOJIEKYIISIPHON M KJIETOUYHOM OMOJIOTUH: MUKPOCKOIINS, XpoMaTorpadus,
anexTpodopes, METO MEUEHBIX aTOMOB, nuddepeHnraibHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yJIbTpaMUKpOJIeMEHThl. Boaa u

e€ poJib KaK pacTBOPHUTENS, peareHTa, y4acTue B CTPYKTYPHUPOBAaHUU KIIETKH,




TeIrioperyasiunu. MuHepaiabHble BEIECTBA KIETKHU, UX OHOJOrHYecKas poiib.
PoJib KaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue monumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OEIKOB.
Crpyktypbl OenkoBoii Mousekynbl. [lepBuunas cTpykTypa Oelika, MENTHIHAS
CBs3b. BropuuHas, TpeTuuHas, 4YETBEpTUYHAs CTPYKTYphl. JleHaTyparus.
CoiictBa 6enkoB. Knaccudukanus 6enkos. buonoruueckue QyHKIHM OEIKOB.
VYraeBoasl. MoHOcaxapupl, aucaxapuibl, OJUTrOcCaxapuibl M MOJHCAXapUIbl.
OOummii mnaH cTpoeHUsT U (U3UKO-XMMUYECKHE CBOICTBAa  YIJIeBOOB.
buonorunueckue GyHKIUHU YIIE€BOIOB.

Jlumuael.  T'uppodunbHO-rHApodoOHBIe cBoiicTBa. Knaccudukauus numuaos.
Tpurmunepunsl, Qochonunuasl, BOCKH, CTepouabl. buonorundeckune (GyHKIMU
mumuoB. O0mmye cBoicTBa OMOJIOTHUECKIX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JJHK u PHK. Crpoenune HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [puanun xommuiementaproctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buast PHK. ®ynkunu PHK B knetke.

Crpoenne Monekyiasl AT®. Makposprudeckue cBsi3u B MoJekyiae ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCYNKH, UX (DYHKITUH B
kietke. CekBennpoBanue /JHK.

CrtpykrypHass Ouonorusi: OHMOXMMHYECKHE U OuO(PHU3NYECKUE HCCIEeTOBAHUI

COCTaBa U NPOCTPAHCTBEHHON CTPYKTYPhl OMOMOJIEKYI

2.3

Tumsl  kIeTOK: dykapuoTHueckas ©  TIpokapuotudeckas. CTpyKTypHO-
(byHKIMOHATbHBIE 00pa30BaHUs KICTKH.

CrpoeHue mpokaproOTHYEeCKOW KiIeTKH. KiieTouHasi cTeHKa OakTepwii U apXew.
OCOOEHHOCTH CTPOCHHUSI TETEepPOTPOPHON M aBTOTPO(GHONW MPOKAPUOTHYECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3aX.

Crtpoerre U (pyHKIHMOHHPOBAHWE HYKAPUOTHUECKOM KieTku. [lmazmarmueckas
MeMmOpaHa (rutazmanemma). CTpyKTypa TurazMaTudeckoi MmemOpanbl. Tpancnopt
BELIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM  (Auddysus,
obneruéunas auddy3us), aKTUBHBIN (TEPBUYHBIA W BTOPUYHBINA aAKTUBHBIN
Tpancropt). Ilomynponumaemocth MemOpanbl. Pabora HaTpuii-KaaueBOro
Hacoca. DHAOLMTO3: MUHONMTO3, (aromuto3. DK301uTo3. KieTouHas cTeHKa.
Crtpyktypa 1 GyHKIIUU KIETOYHON CTEeHKH pacTeHUil, rpuOOB.

Hutomnazma. Iurozons. Lutockener. JIBmxkenue nurtomnasMbl. OpraHousl
kieTkd. OmHOMeMOpaHHbIE OpPraHOWMIBl KIETKU: HHAOIUIa3MaTHYeCKas CeTh
(OIIC), anmapar 'onbaku, TU30COMBI, UX CTpO€HUE U (YHKUUHU. B3anMocBs3b
OJTHOMEMOpaHHbBIX OpPraHOMI0B KJeTKH. CTpoeHue TpaHyISIpHOIO PETUKYIyMa.

Cunte3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [nmagkuit




(arpaHynsApHBIN) SHIOIUIA3MAaTHUECKU  peTukyiayMm. CekperopHas (yHKIUS
anmapara ['onpmiku. TpancmopT BeliecTB B KIETKE. Bakyoinm pacTHTENbHBIX
kietok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHUH, TIACTUIBL.

Crpoenne u (yHKUMH MUTOXOHAPUN W miacTul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOUIMX  JyKapuoT.  XJIOPOIUIACTH,
XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannble opranouabl kietkn CtpoeHue Hu (GYHKIUM HEMEMOPaHHBIX
OpPraHoOMJIOB KJIETKH. Pubocombl. MuxpodunaMeHTbl. MblieyHble KIETKH.
Muxkpotpybouku. Knerounsrii nentp. CrpoeHMe U JBHKEHHE J>KIYTHKOB H
pecHrdek. MUKpOTpYyOOUKH ITUTOIUIA3MEL. L[eHTprOh.

Anpo. Obonouka sipa, XpOMAaTHH, KapuoIUla3Ma, SAPBIILIKH, UX CTPOCHUE H
¢byaknuu. SnepHeiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHUE
XpoMocoM B UHTep(a3HOM siape. benku XpoMaTuHa — F’UCTOHBIL.

Knerounsle BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOM)
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AccUMWIAIIAS ¥ JUCCUMIUIALUS — JIBE CTOPOHBI MeTaboym3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(PHBIA M TeTepoTpOoPHBIA. YdacThe KUCIOpPoJa B OOMEHHBIX
mporeccax. ODHEpreTudeckoe oOecrnedeHue KIeTKU: mpeBpamieHue ATD B
oOMeHHBIX Tpoueccax. @OepMEeHTaTUBHBIM XapakTep peakuuid KIETOYHOTO
MetabonuzMa. DepMeHTB, MX CTPOCHHE, CBOICTBA M MEXaHH3M JCHUCTBUA.
Kodepmentsl. Otnnuuns GepMEHTOB OT HEOPTaHUMUYECKUX KaTanu3aTopoB. bemku-
aKTUBATOPbl M OENKU-UHTHOUTOPHL. 3aBUCHMOCTh CKOPOCTH (PepMEHTATUBHBIX
peakuuii OT pa3IMYHBIX GAKTOPOB.

IlepBuuHBI CUHTE3 OpraHUYEeCKHX BelecTs B Kierke. PorocuHre3. Pousb
XJIOpOIUTACTOB B mporecce ¢orocuHre3a. CBeroBas u TeMHOBas (a3bl.
[MpogykTuBHOCTH (poTOCHHTE3a. BimsHHe pa3nTUYHBIX (AKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue HOTOCHHTE3A.

XemocuHte3. PazHoOOpa3ue opraHn3MOB-XEMOCUHTETUKOB: HUTPUDULIUPYIOIITHE
OakTepuu, Kejae300aKTepuu, cepoOaKTEpUH, BOJOPOJHBIE OaKTepuH. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS W UX
UCIIOJIb30BAaHUE YEJOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTbI
OMOTEXHOJIOTUU M BO30YIUTEIN OOJIC3HEH.

AdpoOHbBIE OpraHu3Mbl. DTambl SHEpreTudeckoro obMena. [loAroToBUTENbHBIN
stan. ['MuKkonan3 — 6ECKUCIOPOIHOE PACIIETUICHHE TITIOKO3bI.

buonoruueckoe okucieHHE, WM KJIETOYHOE IbIXaHUE. PoIb MUTOXOHIpHA B
mpoueccax OMOJIOTHYECKOT0 OKHUCIICHUSI. [uknnaeckue peaxuuu.

OxucnutensHoe ¢ochopunuposanue. [IpenmymiecTBa a’poOHOro MyTH oOMeHa




BEILIECTB Mepes aHadPOOHBIM. D(PPEKTUBHOCTH SHEPTETUIESCKOTO OOMEHA

2.5

Peakuun wmatpuyHoro cuHTe3a. I[IpMHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTpUYHOTO cUHTe3a. Peanu3zanus HacneacTBeHHON nHGopmaluu. ['enernyeckuit
KOJI, ero cBoucrtBa. TpaHckpunuus — Martpuusslii cuHTe3 PHK. IlpmHnwmmsr
TPAHCKPUIILIMU: KOMIUIEMEHTApHOCTb, aHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsuus u e€ srambel. Yuactue TpancnoptHeix PHK B OumocunTese Oernka.
VYcnoBust OuocunTe3a Oenka. KoxupoBanue amuHokucioT. Posnp pubGocom B
O6uocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT ¥ 3yKapHuoT. Perynsnus akTUBHOCTU I'€HOB Y
npokapuot. ['mmore3a omnepona (®. XKakob, XK. Mano). Perynsmus oOMeHHBIX
npoueccoB B kieTke. Kiierounslil romeocTas.

Bupycsl — HekinerouHbsle (GOpMBI JKM3HM M oOnuraTHelie mapasutbl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

Bupychble 3a0osieBaHus uyenoBeKa, >KMBOTHBIX, pacteHui. CIIN, COVID-19,

conuaJIbHbIC U MCIUITMHCKUC Hp06H€MLI

2.6

Knerounsii 1mmkn, ero mepuonbl W perynsmus. Hatepdaza u MuUTO3.
Oco0eHHOCTH MPOIECCOB, MPOTEKAIUX B MHTepdase. [loaroTroBka KIeTKH K
nenennto. IlpecunreTnueckuii  (MOCTMUTOTUYECKUH), CHUHTETHUYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHoAbl UHTEP(Da3bI.

Marpuunbiii cunre3 JIHK — pemmukaums. Ilpunnunsr permmkanuun  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJYKOHCEPBAaTUBHBIA CHHTE3, AHTUIAPAJUICIBHOCTb.
Mexanusm perunkanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
Tenomepaza. XpPOMOCOMHBIA Ha0Op KIETKM — KapuOTHIl. JIUIUIOMIHBIA U
rarmiouaHbll  Habopsl XpomocoM. l'omonoruyneie xpomocoMmsbl. IlosnoBeie
XPOMOCOMBI.

Jlenenne knetku — MuTo3. CTaguum MHUTO3a M IPOUCXOASIINE B HUX IMPOLIECCHI.
Tuner muto3a. KapuoknHes M LUTOKMHE3. buonormdyeckoe 3Ha4eHHE MHTO3a.
Perynsanus MutoTHdeckoro nukia KieTku. IIlporpammupyemas kietouHas ruoesnsb
— arfornTo3.

qDYHKIII/IOHaJ'II)Hafl ICHOMHKaA

OpFaHI/IBM Kak OMojoruyeckas cucremMa

3.1

OAHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHU3MBI u
MHOTOTKAaHEBbIE OPTaHU3MBI.

@opMbI pa3sMHOKEHHUS OpraHU3MOB: Oecrosioe (BKJIIOYash BETETATUBHOE) W
nosioBoe. Buasl Oecrnonoro  pasMHOXKEHHs: TOYKOBAHHME, CHOPYJISALUS,
¢dbparMeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pa3zmuosxenue. [lonoBsie kaeTku, win rametsl. Meio3. Ctaaun meio3sa.

[loBenenne xpomocoM B Meitose. Kpoccunrosep. buonornueckuii cMbica Meiio3a




U TII0JIOBOTO Ipouecca. Meno3 u ero MeCTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponpimieBoe pazButue. ['ametorenes y >KMBOTHBIX. [loJOBBIE >Keye3bl.
OOpa3oBaHue © pa3BUTHE TMOJNOBBIX KiIeTOK. CrepMaTroreHes U OOIEHE3.
Crpoenue mOJOBBIX KiIeTOK. OIIONOTBOpPEHHE U 3MOpPUOHATIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHoreHes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JarymkH). Ipo6nenue. Tunsl npodnenus. OcobeHHOCTH
IpoOJieHUsT MJIEKONMTAIOIUX. 3apOAbILEBbIE JIMCTKH (racTpysisiius). 3akiajaka
OpPraHOB M TKaHEH M3 3apOABIIIEBHIX JHMCTKOB. B3auMHOe BiIMsAHME dYacTeil
pa3BUBAIOLIETOCA 3apojbllia (3MOpUOHANbHAs WHAYKLHKA). 3akiajka IUIaHa
CTPOEHUSI >KUBOTHOIO KaK pE3yJbTaT HEPAPXUUECKHUX B3aMMOJEHCTBHI T'€HOB.
Brusiare Ha SMOpHOHANBLHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYXKAFOIIEH
Cpelbl.

PocT u pa3zutue xuBoTHbIX. [TocTamOpronanbHelil nepuon. [psmoe u Henpsamoe
pasButue. PasButne ¢ meramopdo3oM y OECMO3BOHOYHBIX M IMO3BOHOYHBIX
KMBOTHBIX. bHonornueckoe 3HaYeHUE NPSAMOrO M HEHNPSIMOrO Ppa3BUTHA, HX
pacnpocTpaHeHue B npupoze. Tumbl pocta >XUBOTHBIX. (PAaKTOpPBI peryisnun
pocta KHMBOTHBIX M 4ejoBeka. CTaguu NOCTIMOPUOHAIBHOIO pa3BUTHS Yy
KMBOTHBIX U 4eoBeKa. [lepnoibl oHTOreHe3a yeoBeka.

PasmHoxenne u pasButue pacteHuil. [ametodur u cmnopodur. Meiioz B
KM3HEHHOM ILMKJIe pacteHuid. OOpa3zoBaHue cmop B IIpolecce Menosa.
I'amerorenes y pacreHnil. OIIONOTBOPEHUE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHO€ OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuid. OO6pa3zoBaHue U

pa3BUTHE CEMEHU. MexXaHu3MBbl peryisiliii OHTOT€HE3a Y PACTEHUMN U )KMBOTHBIX

3.2

Hctopuss cTaHOBIEHMS M pa3BUTUs TE€HETHMKM Kak Hayku. (OCHOBHbIE
TEHETUYECKHUE TOHATHS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUICIIBHBIE
IEHbl, AJIbTCPHATUBHBIC IMPU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIM IPU3HAK,
TOMO3HUIOTa, TE€TEPO3Ur0Ta, YWUCTas JIMHUS, TUOPUABI, TEHOTHUI, (EHOTHII.
OcCHOBHBIE ~ METOJbI T'€HETHKH: THUOPHAOIOTHYECKUH, LHUTOJIOTUYECKUH,

MOJIEKYJIIPHO-T€HETUYECKUI
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MounoruOpunnoe ckpemupanue. [lepBbiii 3akoH MeHienst — 3aKOH eJUHO00pa3us
ruOopuIoB TmepBoro rmnokosieHus. I[lpaBuno mgomuHupoBaHus. Bropod 3akoH
MeHngens — 3aKkOH paclleIUIeHHs Npu3HaKoB. LluTonormyeckne OCHOBBI
MOHOTMOPUAHOIO CKpeluBaHus. [ umore3a 4ucTOTH raMer.

AHanuzupytoiiee ckpenBaHue. IIpoMexyTouHbld XapakTep HaclelIOBaHUs.
Pacuiennenne npu3HakoB NpH HETIOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemmuBanue. TpeTuil 3akoH MeHnens — 3aKOH HE3aBUCHUMOTO

HacjacaoBaHUA IIPHU3HAKOB. LII/ITOHOFI/I‘IGCKI/IG OCHOBBHI I[I/IFI/I6pI/I,Z[HOFO




CKpEIIMBaHMS.

CueruieHHoe HacnenoBaHue Tmpu3HakoB. PaGotrer T. Moprana. CuerieHHOE
HAacJIeIOBaHUE TE€HOB, HApYIICHWE CUEIJICHHUS MEXIy TIeHamMHu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBIM MEXaHHU3M OIPEAEICHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBI U TeTeporameTHbIi moi. ['eHeTuueckas
CTPYKTypa TOJIOBBIX XpomocoM. HacnenoBaHue NpU3HAKOB, CLEIUJICHHBIX C
ITOJIOM.

I'enotun kak nenoctHas cuctema. [lneloTpornus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXECTBEHHBIM ajjienu3M. B3anMoAeNcTBHE HeaUICIbHBIX T'€HOB.

KommemenrapHocts. Onuctas. IHomumepus
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BzaumoneiicTBre reHoTHIAa U cpeabl ipu (popmupoBaHun (peHOTUNA. VI3MEHYMBOCTD
IpU3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKU. Buabl M3MEHUMBOCTHU:
HEHACJIC[ICTBEHHAsl U HACJICICTBEHHAS.

Moaudukanmonnas ~ u3MeHunBocTh.  Ponmb  cpeasl B (hopMHpOBaHUU
MoU(pHUKAIMOHHON U3MeHYnBOCcTH. Hopma peakuun npusHaka. BapuaiimoHHbIHM psi
u BapuauuoHHas kpuBas (B. Woranncen). CaolictBa MoaM(UKAIIMOHHON
U3MEHYUBOCTH.

I'enoTunnyeckast n3MeHYMBOCTb. CBOMCTBAa T€HOTUITMYECKON U3MEHYMBOCTH. Busl
I€HOTHITNYECKOM N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallIOHHAsL.

KoMmOuHaTtuBHass M3MEHYMBOCTb. Meio3 U© MOJOBOM mpolecc — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. Poslb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JIaHUU
IeHETUYECKOro pa3HooOpa3ys B IpeiesiaX OHOTro BUJIA.

MyTanyoHHas U3MEHUYMBOCTb. Busibl MyTaliuii: reHHbIe, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE U WHAYLMPOBAHHBIE MYyTalMH. SIIEpHBIE W IMTOIIA3MAaTHUYECKHE
Mytaruu. CoMaTn4eckue U NooBble MyTanuu. [IpuurHbpl BOSHUKHOBEHUS MYTaLUi.
MyrareHsl ¥ WX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporiecca. 3aKOH TOMOJIOTUYECKUX PSZ0OB B HacliencTBeHHOM n3MenurnBocty (H.U.

Basunios). Baesiiepaas ”3MEHUUBOCTD U HACTIEACTBEHHOCTh

3.5

Kapuotun 4denoBeka. MexayHapoaHas mporpaMma HCCIIEIOBAaHUS T'e€HOMaA
YCJIOBCKA. MGTOI[BI I/I3Y'-ICHI/I$[ TCHCTUKN YCJIOBCKA. FCHG&HOFHQGCKHﬁ,
OJIU3HELOBBIH, IIUTOrCHETUYCCKHUH, MOMYJISIHUOHHO-CTATUCTUYECKUH,
MOJICKYJIIPHO-TE€HETUUECKHI. CoBpeMeHHOE omnpeeseHre TeHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM YHCIIC C MTOMOIIBIO
[IIIP-anamu3a. HacnmencTBeHHble  3a00eBaHMS  4ejdoBeKa. [ e€HHBIE U
XPOMOCOMHBIC 0o0JIe3HN YeJI0BeKa. bonesnn c HACJICACTBCHHOM
MPEAPACTIONIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON T€HETUKU B MPEIOTBPAICHUU

M JISYEHNH T'eHETHUYECKHUX 3a001eBaHMii yeoBeka. CTBOJIOBBIE KIIETKH




3.6

JomecTukanus v cenekuus. 3apoKIeHUe CeNeKIUU U JoMecThukanuu. Yuenne H. 1.
BaBuiioBa 0 meHTpax MPOMCXOXAEHUS W MHOrooOpa3usi KyJIbTYpPHBIX pPacTEHU.
Posnb cenekimu B co3aaHUM COPTOB pacTeHUM M MOPOJ KUBOTHBIX. COpT, opoJa,
TaMM. 3aKOH T'OMOJIOTMYECKHX PSAIOB B HAacieICTBEHHOM u3MeHunBocTH H.M.
BaguioBa, ero 3HaueHue i CeNeKIMOHHON paboThI.

Metoabl ceneKUMOHHOW paboThl. VICKYCCTBEHHBIH OTOOp: MAacCOBBIH U
WHANBUAYANbHBIM.  DTambl  KOMOWHAlMOHHOW  ceneknuu.  VcmbiTaHue
MPOU3BOIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OICHKH
(dbeHoTHIIa TOTOMCTBA M OTOOP M0 TeHOTHITY ¢ TToMolIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CENIeKIIMOHHON paboThl. PainannoHHbIi 1
XUMHUYECKH MyTareHe3 Kak WCTOYHHK MYTallMii y KyJIbTYpHBIX (opm
opranu3moB. Hcrmonb3oBaHWE TEHOMHOTO PEJAKTUPOBAHHMS U  METOJOB
pekomOuHanTHbIX JIHK nist momydenust mcxoiHOro MaTepuaia Jjisi CEIeKIIUU.
[lonyuenne nonumuonnoB. BuytpuBuioBas ruOpuausanus. binskoponcTBeHHOE
CKpelMBaHue, Wid WHOpuAMHT. HepoicTBEHHOE CKpeIMBaHWEe, WM ayTOPUIWHT.
I'erepo3uc u ero nmpuuunsl. Mcnonbs3oBanue rerepo3uca B cenekiuu. OtnanéHHas
rubpuanzanust. [lpeogonenue Oecrutomusi MEXBUAOBBIX THOpUAOB. JlocTikeHUs

CCJICKIIMH paCTCHI/Iﬁ M XKMBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3YEMbIE B OMOTEXHOJIOIMH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHM3MBbl, HUX  XapaKTepUCTHKa. TpaaunuoHHas  OUOTEXHOJIOTHSA:
xjge0orneyeHre,  MOJydYeHHe  KUCJIOMOJOYHBIX  INPOAYKTOB,  BHHOJEIHE.
Mukpo6uonoruueckuii cunte3. OOBEKTBI MHMKpPOOMOJIOTMYECKUX TEXHOJIOTHH.
[lpousBoacTBO  Oenka, aMHMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOe
OILIONOTBOpEHUE. PEKOHCTPYKIMA SMLEKICTOK U KIOHWPOBAHUE JKUBOTHBIX.
Merton TpaHCIUTAaHTalUU SAEP KIETOK.

XpomMocOMHasi M T'eHHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyHpoBaHue pexkomOuHanTHeIX JIHK. JlocTmkeHHS U TMEpPCHEKTUBEI
XpOMOCOMHOM ¥ T€HHOW WH)XEHepHuH. MenuuuHckue OHOTEeXHOIOTHH.

Hcnonn30Banne CTBOIOBBIX KIETOK

Cucrema n MHOFOOGpaSI/Ie OpPraHn4eCKOro Mupa

4.1

buonornueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpemeHHast  cucreMa
opraHmyeckoro mwupa. IIpuHIUIB Ki1acCUpUKAUU OpraHu3MoB. (OCHOBHBIE
CHCTEMATUYECKUE TPYIIILI OPraHU3MOB.

OcoOEHHOCTH CTPOCHUS U >KU3HEACSITEIIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
BakTepuu, apxew, OJHOKJIETOYHBIC TPHOBI, OJHOKIIETOYHBIC BOJAOPOCIH, APYTHE
HpOTI/ICTBI. KOJ'IOHI/IaJ'H)HI)Ie OpFaHI/ISMBI. HBI/I)KeHI/Ie OOHOKJICTOYHBIX OpFaHI/I?;MOBI
aMEOOUIHOE, KI'YTHKOBOE, PECHUYHOE. 3allUTa y OJHOKICTOYHBIX OPraHU3MOB.

Pa3I[pa)KI/IMOCTI) Y OAHOKJICTOYHBIX OPraHu3MOB. Taxkcucer




4.2

MHoOrokJjeTouHbIe pacTeHus. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMBl OPTraHOB MHOTOKJIETOYHOTO opraHusMa. OpraHuzm
Kak eauHoe 1uenoe. TkaHum pacteHuid. TuIbl  pacTUTEIBHBIX  TKaHEM:
oOpa3zoBaTesibHas, TOKPOBHAs, TMPOBOAMAINAS, OCHOBHAs, MEXaHHYECKasl.

OcoOeHHocTH CTpoeHUs, PYHKUIUN U pacoJIOKeHUs TKaHEel B opraHax pacTeHUi

4.3

BereratuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHni. OyHKIUK OPraHOB U CUCTEM
opranoB. Kapkac pacteHuil. /[BU>keHnE MHOTOKJIETOYHBIX PACTCHUN: TPOIIU3MBI U
Hactud. llornomeHne BOABI, YIVIEKUCIONO ra3a M MUHEPAIbHBIX BEIIECTB
pactenusimMu. Jlpixanue pacrenuil. Auddysus razoB yepe3 NOBEpXHOCTh KIETKU.
TpancnopTHele cuCTeMBbl pacTeHWil. Belnenenue y pacteHuid. 3ammra  y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrtBa macCMBHOM M XMMHMUYECKOH
3amuThl. OUTOHIUBI.

PasgpaxxumocTs U perynsauus y OpraHu3mMoB. PazgpakuMocTs U peryisinus y

MHOTOKJICTOYHBIX paCTeHHfI. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

4.6

MHOIrOKJIETOUYHEIE  KHBOTHBIC. B3amMOCBSA3b  YacTei  MHOTI'OKJIICTOYHOTO
opranu3ma. TkaHW, OpraHbl ¥ CUCTEMbI OPTaHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranmsm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U YeJIOBEKa. THIIBI
JKUBOTHBIX TKAHEW: SIUTENHANIbHAS, COCIUHUTEIbHAS, MBIIICYHAs, HEpPBHAas.
OcobenHoctn cTtpoeHUs, (QYHKIMHA W PACIOJIOKEHUS TKaHEH B opraHax

JKUBOTHBIX U YCJIOBCKA

OpraHel 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opranu3moB. CKelleTbl OJHOKJIETOYHBIX M MHOTOKIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHHI ckeneT. CTpOEHME M TUIBI COCIMHEHUS
KOCTEM.

JIBroKeHUE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue >xkuBOTHBIX. IluTanue
MIO3BOHOYHBIX XKHMBOTHBIX. J[pixaHue >kxuBoTHbIX. KoxHoe npixanue. XKabepHoe u
JIErOYHOE AbIXaHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OJBOJIOLMOHHOE YCJIOXHEHHE CTPOEHUS
JErKUX TO3BOHOYHBIX XUBOTHBIX. J[pIXaTelIbHAs cuUcTeMa 4ernoBeka. MexaHusm
BEHTWIALIMM JIETKUX Yy NTUL M MICKONUTAIOMMX. TpaHCIOPT BEIIECTB Yy
opraHu3MoB. TpaHcOpPT BemEeCTB y XMBOTHBIX. KpoBeHOCHas cucremMa u e
opranbl.  KpoBeHOcHass ~ cucremMa  IO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpoBOOOpamieHusl. OJBOJIOIUOHHBIE YCJIOKHEHUS CTPOEHHS KPOBEHOCHOM
CHUCTEMBI ITIO3BOHOYHBIX JKUBOTHBIX. Bblnenenue y opranusmoB. BeinencHue y
XKUBOTHBIX. CokpaTuTenpHble Bakyosn. Opranel BeiieneHus. CBA3b MOJIOCTH Tella
C KPOBEHOCHOW WM BBIIEIUTEIIBHOM CHCTEMaMH. BblicileHne y IO3BOHOYHBIX
KMBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBel M mHX

IIPOU3BOJAHELIC.




Pa3apaxuMoCTh ¥ peryisinus y opraHu3MoB. Pa3ipakuMoCTh y OZHOKJICTOYHBIX
opranm3MoB. Takcucel. Pa3gpa’kumMocTs M perymsiqus y MHOTOKJICTOYHBIX
pactenuii. PocToBbIe BemiecTBa 1 X 3HAUCHHE.

HepBHas cuctema u peduieKTOpHasi peryssiiys Y MHOTOKJIETOYHBIX JKHBOTHBIX.
HepBnas cuctema u €€ oTaesbl. DBOITIONHMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KUBOTHBIX.

PazpaboTka anropuTMoB M mporpamMMm s 3PQPEeKTHBHON (DYHKIIMOHATBHOM
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  NPOTEOMOB,  MeTa0OJIOMOB

MHKPOOPTaHNU3MOB, paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA

OpFaHI/ISM YCJIOBCKA M €TI0 3J0POBLE

5.1

OpraHel ¥ cuCTEMBI OPraHoOB yesnoBeka. OTaesbl TOJIOBHOTO MO3ra IT03BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduekropHas nyra. be3yciioBHblE M yCIOBHBIE
peduiekcbl. 'ymopanbHas peryiasuuss U SHAOKPUHHAS CHCTEMa >KUBOTHBIX U
yesioBeka. JKenesbl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBIL. J[elicTBUE TOPMOHOB.
B3auMocBsI3p HEpBHON M HHIOKPUHHOU cucTeM. [umortamamo-runodusapHas

cucrema. Pepnexc u pednextopnas gyra. bezycioBHbIe U YCIOBHBIE pe(IeKChI

5.2

3amuTa opranuzMa ot Ooiyesnell. IMMyHHas cuctema 4elioBeka. KiieTouHblid u
TYMOPaJIbHBIA MMMYHHTET. BpOXIEHHBINA, TPUOOPETEHHBIN CcrerupuIecKuii
UMMyHHUTET. Teopusi KIOHaJIbHO-CeIEKTUBHOro umMmyHutera (I1.Dpmux,
®.M.bepuer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poub

BPOXXJIEHHOTO UIMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUN
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KpoBenocHast cucrema u €€ opranbel. Cepjie, KPOBEHOCHBIE COCYAbl M KPOBb.

Kpyru xpoBoobOpamenus. Pabota cepana u e€ perynsmus

54

Jpixanue genoBeka. Juddysus razoB yepe3 MOBEPXHOCTh KICTKU. [[pxarenbHas
cuctemMa 4YenoBeKka. JIpIxaTenbHas TMOBEPXHOCTb. Perymsuust  JpIXaHUs.

JlpixaTenbHble 00BEMBI

5.5

[MumeBapurtenbHast cucrteMa uenoBeka. OTHENbl NMHIEBAPUTEIBLHOTO TpPaKTa.
[MumeBaputenbHble  Kene3bl.  BHYTpHUIIONOCTHOE M BHYTPHUKIETOYHOE

MUIICBAPCHUC

5.6

IloxkpoBbl m ux mnpousBogHble. Oprasbl BbieneHus. Iloukn. CtpoeHue u
¢byHKIMOHMpOBaHUE HeppoHa. PUIBTpaALMs, CEKpeLst 1 00paTHOE BCachIBaHHE

KaK MCXaHHU3MbI pa6OTH OpTaHOB BBIACJIICHU. O6pa30BaHI/Ie MOYH Yy 4CJIOBCKa

5.7

Z[BI/I)KGHI/IG yeJloBeKa: MbleuHas cucteMa. CKeJleTHbIE MBIIINBI 1 HUX pa60Ta.

CTpOCHI/Ie U THIIbI COeTUHEHUS KOCTEN

Teopus 3Bomonnu. Pazsutre xu3Hu Ha 3emMie

6.1

9BOJ’IIOI_[I/IOHH8,$I TCOPUA 4. I[apBI/IHa. Hpe,[[HOCLIJ'IKI/I BO3HHUMKHOBCHUA

JapBUHHU3MA. Kuszsp n Hay4dHas ACATCIbHOCTDb 4. I[apBI/IHa.




JIBrokymue cwibl 3BoonMd BUAOB 1o Y. JlapBuHY (BhICOKass MHTEHCHBHOCTH
pa3MHOXKEHHUS OpraHM3MOB, HACJEACTBEHHas HW3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunTeTndeckoi teopuu sBosoruu (CTD). HelttpanbHas Teopus
sBostod. COBpeMEHHAsl SBOJIOIMOHHAS OHOJOTHs. 3HAY€HHE BOJIOLMOHHON

TCOpHUU B (I)OpMPIpOBaHI/II/I CCTCCTBGHHO-HaquOﬁ KapTUHBI MHUpa

6.2

[Momymsitust kKak 3JIeMeHTapHas enuHuna SBoMOIMH. COBpEMEHHBIE METObI
OLIEHKM T'e€HETUYECKOro pa3sHooOpa3ust M CTPYKTypbl mnomyisuuil. M3menenue
reHooHJa MOMYJISIUH KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinGepra.

DOnemeHTapHble (AKTOPHl  (JABWKYIIME CHJIBI) SBONIONUH. MYyYTaIlMOHHBII
nporecc. KomOunHaTuBHas u3MeHUYMBOCTH. Jlpeiip reHoB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHMsI YacToT amieneii B momymsmusx. OQQext
OCHOBATEIIA. Murpanuu. N3onsauus MOIYJISALIAN reorpagpuueckas
(mpocTpaHcTBeHHas ), Orosornueckas (pernpoyKTUBHAs).

EctectBennblii orOOp — HampaBigoomui  ¢gakrop sBoigouud. Dopmbl
€CTECTBEHHOI0  0TOOpa:  JIBMXKYLIUH, CTaOMIM3UPYIOUIUM, pa3pbIBAIOLIUI
(mu3pyntuBHBIN). [TomoBoit oTOOD.

[Ipucnoco0neHHOCT, ~ OPraHU3MOB  Kak  pe3yiabTaT  MUKPOIBOJIOLUU.
Bo3HukHOBeHHE  TpUCIIOCOONEHMI y  OpraHu3sMoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuit y opranu3mMoB. OTHOCUTENBHOCTh
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpasoBaHue Kak pe3yabTaT
MUKpO3BOJIONMH. M3omsamus — ximoueBoil ¢akrop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUSA: aJIoNaTpU4YecKoe (reorpaduueckoe),
CHUMIIaTpU4YecKoe  (IPKOJIOTUYECKOE),  «MTHOBEHHOE»  (TOJIMIIOWAM3AIINA,
ruOpuau3anys). JuTeabHOCTb HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3MBbl (POPMHUPOBAHUS OMOIIOTUIECKOTO pa3HO00pa3usl.

Posib 3BOMIONIMOHHON OGMONOTMU B Pa3pabOTKE HAayYHBIX METO/JO0B COXpPaHEHUs
OuopazHooOpa3us. MUKpPOIBOIIONUS M KOJIBOJIOIUS IMAPA3UTOB M UX XO3SIEB.
MexaHu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI

Cc Hel

6.3

Metoabl nM3ydeHUs: MakpodBOJOLWH. [laseoHTOMIOrHYeCKHe METOIbI M3yUCHHUS
sBomton. [lepexomnbie GOpMbI U PHITOTEHETHYECKHE PSIBI OPTaHU3MOB.
buoreorpaduueckue metoasl n3ydeHus 3Booruu. CpaBaenue Giopsl U (hayHbI
MaTepHUKOB M 0CTPOBOB. buoreorpaduueckue obnactu 3emin. Buabi-snaeMuku u
PEIIUKTHI.

9M6pI/IOHOI‘I/ILICCKI/Ie u CpaBHI/ITeHBHO—MOpq)OHOFH‘leCKI/IC METOAbl H3YUYCHUS




HBOJIIOLIMU. ['eHeTHuecKre MeXaHU3Mbl HBOJIIOLMU OHTOTEHE3a U TOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPIaHbI.
Pynumenrtapubie  opraHbl M aTaBU3MBL.  MOJEKYIIpHO-T€HETHUECKHE,
OMOXMMHYECKHMEe M  MaTeMaTHYeCKWe  METOAbl  H3YYEeHHUS  DBOJIOLUHU.
I'omonoruunsie renbl. COBpeMEHHbIE METOMbI MOCTPOCHHS (PUIOTeHETHUECKUX
JIEPEBHEB.

XpOMOCOMHBIE MYTALIMH 1 3BOJIOLIHSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TMpaBuia) HBOTOLNKMK. HeoOpaTUMOCTh 3BOIIOIUU.

A,Z[aHTI/IBHa}I paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOINHA

6.4

Hayunbie rumote3sl MNPOUCXOXKACHHS JKM3HM Ha 3emie. AOuoreHes u
nancrnepMus. JloHaydHbIe PECTABICHUS O 3aPOKICHUH KU3HU (KPEaruOHU3M).
['mnoTte3a MOCTOSTHHOTO CaMO3apOXKIACHUS KU3HU U €€ ONMPOBEPKEHUE OMBITAMHU
®. Pemu, JI. Cnamnanuanu, JI. Tlactepa. IlpoucxoxxaeHue KU3HU H
acTpoOuoJIoTHs.

OcHoBHbIE 3Tallbl HeopraHudeckod sBomtonuu. [lnanerapHas (reosioruyeckas)
IBONIONMA. XHUMHYECKasi »JBOJIONUA. AOWOTCHHBIA CHHTE3 OpPraHUYECKUX
BemecTB u3 Heopranmudeckux. Omeir C. Mwmepa u I'. FOpu. OOGpaszoBanue
nojauMepoB u3 MoHoMepoB. KoanepBathas runore3a A.M. Onapuna, rumoresa
nepBuyHoro OynmboHa JIk. XomjelHa, reHeTwdeckas rumoreza . Mémrepa.
Pu6osumser (T. Yek) u runore3a «mvupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emmu u metonbl e€ u3ydeHus. Mckomaemble OpraHUYeCKHE OCTATKU.
I'eoxpononorust u e€ MeroAsl. OTHOCHUTENbHAS W aOCONMIOTHAS TEOXPOHOIOTHS.
['eoxpoHonOruyeckas mKana: 30Hbl, 3pbl, IEPUOJIbI, FTTOXU.

Havanenble sTansl opranndeckoi 3Bostouuu. [losBieHue M 3BOTIOLMSA MEPBBIX
KJIETOK. OBONIONHSI MeTa0oiu3Ma. BO3HUKHOBEHHE TMEPBBIX HAKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKM KaK aHaJIOT MEPBBIX Ha 3eMJIe COOOIIECTB.
CrpomaTonutsl. [IpokapuoTsl U 3yKapHOTHI.

[Ipoucxoxnenue sykapuoT (CUMOHMOreHe3). OBOJIIOIMOHHOE IPOUCXOXKACHHE
BUpPYCOB. IIpoucxoXkjeHne MHOTOKJIETOYHBIX OpPraHW3MOB. BoO3HHKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC dTambl HBOJIOIUU BBICIIMX pacTeHuid. (OCHOBHBIE apoMOpPQO3bI
pactrenuid. Bbixom pactenuid Ha cymy. [losiBlieHHME CHOpPOBBIX pacTeHUH U
3aBoeBaHne uMH cymu. CemeHHble pacTeHus. [IpoucxoxkieHne IBETKOBBIX
pacTeHuM.

OcHOBHBIE dTallbl SBOJIOIUH KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
KHUBOTHBIX. Bennckast ¢ayna. KeMOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
TunoB. [lepBrie xop0BbIe KUBOTHBIE. JKU3HB B BOJIe. DBOIIOLMS MO3BOHOYHBIX.

[Mpoucxoxnenne ampubuii 1 pentunuil. IlpoucxoxieHne MIEKONUTAONMX U




ntunl. [lpunnun kimodeBoro apomopdoza. OcBoeHHEe O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKHUBOTHBIMU CYIIIH.

PazBuTne xu3HM Ha 3emiie 10 3paM U MEepUoJaM: apxeH, IpoTepo30id, Maneo30u,
Me3030#, KaiHO30M. OOmas XapakTEepPUCTHKA KJIMMaTa M TEOJOTHYECKHUX
nporieccoB. [losiBIeHHE M pacIBET XapaKTEPHBIX OPraHU3MOB. YTae00pa3oBaHueE:
€r0 YCJIOBHUS U BJIHSIHUE Ha Ta30BBIA COCTaB aTMOC]EPHI.

MaccoBble BBIMUpAHUS — HKOJOTMYECKHME KPHU3UCHI mpouuioro. [lpuuuHbel u
CJIEACTBUS MacCOBbIX BbIMUpaHU. COBPEMEHHBIN SKOJIOTMYECKUA KPHU3UC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomosiorud. Metoasl aHtponojiorud. CTaHOBIIEHHE
MpeACTaBICHUN O MPOUCXOKACHUH uenoBeka. COBpeMEHHbIE HayUHbIE TEOPHUU.
CxoncTBO 4enoBeKa € XUBOTHBIMH. CHCTEMATHUECKOE IIOJIOKEHHE YEJIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJNOBEKAa C  JKMBOTHBIMU:  CPaBHUTENIBHO-
Mopdonorudeckue, IMOPUOJIOTUYECKHE, (U3HOIOT0-OMOXUMHYECKHE,
noBefeH4Yeckne. OTINYMS YeI0BEKa OT KUBOTHBIX. [IpSAMOX0KIEeHNE U KOMIIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JIBmkymue cuibl (QakTophl) aHTpONOreHe3a: OMOJIOrHYecKHe, COLMaIbHbBIC.
CooTHolieHrne 6MOIOTMYECKUX U COUANBHBIX ()aKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTauU aHTPOINOreHe3a. ABCTPATIONUTEKN — IBYHOTHE TIPEIKH JTHOACH.
YenoBek  ymenblil, NEpPBbIE  HU3TOTOBJIEHUA  Opyaud Tpyxa. UYemnosek
MPSIMOXOIAIIMN W TepBbI BbIXOA MroAel 3a mnpenensl Adpuku. Yenmosek
reiinenbOeprekuii — oOIuUi TpeqoK HeaHIepTalbCKOrO YelIOBEeKa U YelOBEKa
pasymMHOro. YenoBek HEaHIEPTAJbCKUK KaK BHUJ JIIOJEH XOJIOAHOTO KIMMAaTa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKUH YEIIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenamu AQpuku.

DBOJIIOLUS  COBPEMEHHOTo 4YenoBeka. EcTecTBeHHBI OTOOp B MHOMYJSAIMIX
yenoBeka. MyTaloHHBIH Tponecc W noiauMmopdusm. [lomynsnuoHHBIE BOJIHBL,
npeitd reHoB, murpanus U «3GdEKT OCHOBATENS» B MOMYJISAIUAX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilonarue o pace. bousbluve pachl: €BpoNeoUIHAS
(eBpasmiickasi), aBCTpajO-HErpoujHas  (dKBaTOpUAJbHAs),  MOHTOJOMIHAS
(a3maTcko-aMepuKaHCcKas). Bpemss u myTH pacceieHHs 4eloBeKa IO IUIaHEeTe.
EnuncTtBo  yenoBeueckux pac. HayuHas  HeCOCTOSATENBHOCTh — pacHU3Ma.
[TpucnocoO0aeHHOCTh 4YelOBEeKa K pa3HbIM YCIOBHSIM OKPYXAlOIIeH Cpembl.
Bnusnue reorpaduueckoid cpeasl W qpeiipa reHOB Ha MOPQOIOTHIO U

(bH3HOHOFHIO YCJIOBCKa

DKOCUCTEMEI U MpUCymuec MM 3aKOHOMEPHOCTH




7.1

Paznensl u 3agaun sxooruu. CBs3b SKOJIOTHUHU C APYTUMH HAyKaMHU.
Meroast skonoruu. lloneBple HaOMIOACHUS. OKCIEPUMEHTBHI B OIKOJIOTHU:
NpUPOHbIE M JabopaTopHble. MojenupoBaHHEe B OSKOJOTUH. MOHUTOPHUHT

OKPY’KaIOIIIECH Cpe/Ibl: TOKAIbHBIN, PETMOHAIBHBIN U TJI00IBHBIN

7.2

Okonornyeckre (GakTopsl U 3aKOHOMEpHOCTH MX JeiictBuda. Kiaccuduxanus
9KOJIOTUYECKUX (PAaKTOpoB: aOuoTHUecKHe, OMOTHYECKHE, aHTPOIIOTrEHHbIE.
OOue 3aKOHOMEpPHOCTH JEHCTBHA 3KoJIOrndyeckux ¢akropos. IlpaBuio
munumyma (K. Hlnpenrens, }O. JIu6ux). TonepantHocTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak sKosoruueckuit (axrop. JleiicTBue paszHbIx
Y4aCTKOB COJIHEYHOIO CHEKTpa Ha OpraHM3Mbl. OKOJOTMYECKUE TPYIMIIbI
pacTeHMil M JKMBOTHBIX 110 OTHONIIEHMIO K cBeTy. CHUrHajbHasi pojib CBETA.
DoTonepruoInu3M.

Temmeparypa kak osKojorumueckuii Qakrop. JlelicTBHEe TemmepaTypbl Ha
opranusmsl. [TolKuIOTEpMHBIE U TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBI.

Bnaxxnocte kak 9xkonoruyeckuit ¢akrop. IlpucnocoOnenus pacteHuid K
HOJJIEpKAaHUI0 BOJHOro OanmaHca. Kiaccudukanus pacTeHU MO OTHOLIEHUIO K
BoJe. [IpucnocoOaenus )KMBOTHBIX K M3MEHEHUIO BOJHOIO PEXKHMA.

Cpenbl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/YILIHAs, I1OYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DHU3UKO-XMMHUYECKHE
0COOEHHOCTH cpei OOUTaHus OpraHu3MoB. [IpucrnocoOieHust OpraHu3sMoB K
KHM3HM B Pa3HBIX Cpelax.

buonoruueckue putmsl. BHeniHue u BHyTpeHHHE pUTMbL. CyTOUHBIE U FOJIUYHbBIE
putMmbl. [IprcnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHM
AKU3HU.

Kuznennsie Gopmbl opranu3moB. [loHstue o xu3HeHHOU (opme. KuzHeHHbIE
(dbopMBI pacTeHMii: JepeBbsi, KyCTApHUKH, KYCTAPHWUYKH, MHOTOJIETHHE TpPAaBBHI,
oJlHoJieTHUE TpaBbl. JKu3zHeHHbIe (POPMBI JKUBOTHBIX: THAPOOUOHTHI, T€OOHOHTHI,
a’poOnoHTBL. OCOOEHHOCTU CTPOEHUSI U 00pa3a KU3HHU.

buotnueckue daktopbl. Bumbl OMOTHYECKHUX B3aMMOJCHCTBUN: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOKMO03 U ero ¢opmsl. Ilapazutusm, koonepauus, MyTyaausM,
KOMMEHCaJIN3M (KBapTHUPaHTCTBO, HaxJICOHMYECTBO). Herpoduueckue
B3aUMOJCHCTBUA  (TomMueckue, Qopudeckue, ¢abpuueckue). 3HaueHUE
OMOTMYECKMX B3aMMOJACHCTBMM [yl CYyLIECTBOBAaHHMS OPraHU3MOB B Cpefie

0o0UTaHUA. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKIIFOYCHUSA

7.3

DKOJIOTHYECKHUE XApaKTCPUCTHUKU TIOITYJIANH. HOHYJ'IHLII/IH Kak Ouoyorudeckas

cuctema. Ponb HeomHOPOAHOCTH cpelibl, (hu3nueckux O0aphbepoB U 0COOEHHOCTEH




Ouosioruu BUJOB B (JOPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPBI MOIYJISLIMMA.
OcHOBHBIC TOKa3aTeNu IMOMYJSLHANA: YHUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M
II0JIOBAast CTPYKTypa, POXKAAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLys.

OKosnorudeckass CTpykrypa nonyiasuuu. OILleHKa YHCICHHOCTH IIOIYJISALUU.
JluHaMuKa TOMyJsAuuU U €€ peryisauusd. buoTudeckuil NMOTEHIUAN MOIIYJISLUH.
MonenupoBanue JUHaAMHMKM — nomyisinud.  KpuBbele  pocTa  4MCIEHHOCTH
nonynsiuvy. KpuBble BbDKHMBaHMs. Perynsuus 4MCIEHHOCTH MOMYJISILUI: POJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJOB (r- 1 K-cTparerumn).

[MonsiTue 00 »SKkonorudeckoid HuUme Buga. MecrtooOuTtanwe. MHoromepHas
Mozenb sKkojornyeckod Humm Jx.M. XarumHcona. Pa3Mepsl »Konormdeckomn
Humy. [loreHnmManpHas U peanu3oBaHHAS HUILIH.

Bun xak cucrema nonynsnumid. Apeansl BUAOB. BHIBI M MX JKH3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEIEHUS U MHUTpaluil  KUBOTHBIX.

buonornueckue nHBa3zun YYXXEPOJAHBIX BUIOB

7.4

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. CBs3u Mexay
opranu3sMamMu B OuoneHoze. DkocucTeMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). @yHKUMOHANBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: IMPOJYIICHTHI,
KOHCYMEHTHI, peayueHtol. Tpodpuueckue ypoBHH. Tpoduueckue Lenu u CETH.
Abuoruueckue Omoku 3kocucteM. [TouBbl M Wbl B 3kocucTeMax. KpyroBopot
BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHBIE TIOKa3aTeIN 3KOCHCTEMBbl. buomacca u mpoaykiusi. DKOJIOTUYECKUE
nupaMuJabl YACCII, 6I/IOMaCCBI H DOHCPI'Uu.

HamnpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIC CYKHCCCMU U HUX TMPUYUHBL AHTpOHOFCHHBIC BO3,Z[CI>1CTBPI51 Ha
cykueccun. Kimmmakcnoe coobuiectBo. buopasnoobpasue u moiHota KpyroBopoTa
BEIIIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[lpupoanble HSKOCHCTEMBI. AHTPOTIOT€HHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMA.
ArponeHo3. Paznuuns Mex1y aHTpOIIOT€HHBIMU U IPUPOAHBIMH KOCHUCTEMAaMHU.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uiopa u
(dayna. CuHaHTponH3anus ropoAcKoi ¢ayHbel. bruonornyeckoe u X03siCTBEHHOE
3HAYEHUE arpo’KOCHCTEM M ypOO3KOocHCTEM. 3aKOHOMEPHOCTU (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJCHCTBHI1 OpraHU3MOB B 9KOCHCTEMAX.

[lepenoc >Hepruu U BEUIECTB MEXKIY CMEKHBIMH 3KOCHCTEMaMU. Y CTOWYHBOCTh
OpPraHW3MOB, TMOMYJSAIMI ¥ OSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX W

AHTPONIOT€HHBIX BO3ACUCTBUN

7.5

buochepa — oOmemnanerapHas o0onouka 3eMiIHM, TJI€ CYIIECTBYET HIIH




cymecTtBoBasia ku3Hb. Yuenwe B.W. Bepnaackoro o Oumocdepe. ObGmnactu
ouocdepsl u e€ cocta. XKuBoe BeniecTBo 0nochepsl 1 ero PyHKITHH.
3aKkOHOMEPHOCTH cCyliecTBOBaHUs Ouocdepnl. OcoOeHHOCTH Ouochepsl Kak
rno0anbHOM  dKOocHCTeMbl.  J[MHaAMHuUeckoe  paBHOBecMe B Omocdepe.
KpyroBopotbl BemecTB M OHOT€OXMMHYECKHE IHMKIBI (Yriepojaa, a3ota).
PutmudHOCTS siBeHuii B 6uocdepe.

3onanbHOCTh OMOchepsl. [lonsTre o Ouome. OCHOBHBIE OMOMBI CYIIN: TYHpA,
XBOMHBIE Jieca, CMEIIAHHBIE M INIWPOKOJIMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
MCTBIHU, TPOMHUYECKHUE JIeca, BBICOKOTOpbs. Kiumar, pacTUTENIbHBIM U
KUBOTHBII MUp OMOMOB CYIIIH.

CrpykTypa U (DyHKIMS KHUBBIX CHUCTEM, OLIEHKAa MX PECYpCHOTO MOTEHIHANa U

OonocdepHbIX QyHKITHIHA

7.6

DKOJOTUYECKNEe KPU3UCHI U UX MPUUMHBEL. Bo3nelicTBue venoBeka Ha Ouochepy.
3arps3HeHue BO3IYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOW CPEJbl.
OxpaHna BoAHBIX pecypcoB. Pa3pymenue nousel. OXpaHa IOYBEHHBIX PECYpPCOB.
N3MmeHnenue knnmara.

AHTPONIOTEHHOE BO3JIEHCTBUE HAa PACTUTEIbHBIA M JKUBOTHBIM Mup. OxpaHa
PacTUTEIBHOTO M YKUBOTHOrO MHUpa. OCHOBHBIE NMPUHUUIIBI OXPaHbl MPUPOJIBIL.
Kpacuple kaurun. Ocobo oxpaHseMmble mnpupoansie Ttepputopuu (OOIIT).
borannueckue caabl U 300JI0rMYECKUE TTAPKH.

OCHOBHBIE TPUHUUIIBI YCTOWYMBOIO PAa3BUTHs 4YEJIOBEUECTBA U MPUPOJIBI.
PanmonansHoe  NpUPOIOMOIB30BAHUE W COXpAaHEHHE  OMOJOTHYECKOTO

pa3HooOpa3us 3emin




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 143507986500560089701835989304833372774460075108
Brnageney YcaHuHa HaTanss NecHuwaoBHa

OeicTevTened C03.04.2025 no 03.04.2026



http://www.tcpdf.org

		2025-10-17T13:38:53+0500




