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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yueOHOMY mnpeameTy «buosorus» (namee - Ouonorus) Ha
yYpOBHE cpeaHero obmiero odbpazoBaHus pa3zpaboraHa Ha ocHoBe denepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparumy,
dI'OC COO, Konnenuuu mpenojgaBaHus ydeOHOTo mpeamera «buosorus» wu
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

Cornacno monoxenusm @PI'OC COO mnpoduibHbie y4ueOHbIE NPEAMETHI,
n3ydaeMble Ha YIUIYOJIEHHOM YpPOBHE, SIBISIFOTCSA criocoboMm muddepeHnmanum
oOy4eHHs] Ha YpOBHE CpeJHEro oOuiero oOpa3oBaHUsS U TMPHU3BAHBI 00ECIIEUUTH
IPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOLIMM, CPEAHUM OOIIUM, CpPEIHUM
npodeCCUOHANIBHBIM M BBICIITUM 00pa3oBaHHEM. B TO e BpeMs KaKIblid U3 ITHX
Y4EOHBIX MPEIMETOB JOJKEH OBITh OPUEHTUPOBAH HA MPUOPHUTETHOE PEILICHUE
00pa3oBaTEIbHbIX, BOCHUTATEIbHBIX M PAa3BUBAIOIIMX 3a7ad, CBS3aHHBIX C
npodopueHTanueit o0yJamImxcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOU
00JIaCTH HAYYHOTO 3HAHUS, CBA3aHHOTO C OMOJIOTHEM, METUIIMHOM, SKOJOTHEH,
MICUXOJIOTHUEH, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydeObHOMY mpeamety «buonorusi» ma€T mpeAcTaBICHUE O
Lelu W 3ajadax H3ydyeHHs ydeOHoro mnpeamera «buonorus» Ha yriayOa€HHOM
YpOBHE, onpeenseT 00s3arebHoe (MHBAPUAHTHOE) MPEMETHOE COJIEp KaHHe, ero
CTPYKTypHpOBaHUE MO pasjielaM W TeMaM, pacOpeiesieHue Mo Kiaccam,
PEKOMEHYET TOCJIEeI0BaTEIbHOCTh M3YyUYCHUS Y4eOHOTO MaTepuaia ¢ y4ETOM
MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKU Y4eOHOro mpolecca,
BO3pPAacCTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mporpamme mno Ouosoruu
peann30BaH TPUHIMII TPEEMCTBEHHOCTH C HW3y4eHUEM OHOJOTMM Ha YpPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Ojarojapss d4emMy MpOCMaTpUBaeTCs
HaMpaBJICHHOCTh HAa  TOCJEIYIONIee pa3BUTHE  OWOJOTUYECKUX  3HAHWM,
OpPUEHTUPOBAHHBIX Ha (POPMHUpPOBAHHE ECTECTBEHHO-HAYyYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABICHUH O 3I0pOBOM 00pa3e KU3HHU, Ha
BOCIIUTAaHUE OEpeKHOTO OTHOIICHUS K OKPYKAIIIeH MpUpoAHOol cpene. B
mporpaMme 1Mo OHOJIOTHH TaKXe IMOKa3aHbl BO3MOXXHOCTH y4e€OHOTO TpemMera
«buonorusi» B peanmzanuu  Tpeboanuit DI'OC COO K MIAHUPYEMbIM
JUYHOCTHBIM, METAaNpeJIMETHBIM M TMPEAMETHBIM pe3ysbTaTaM OOy4YeHUS U B
GbopMUPOBAaHMU OCHOBHBIX BHJIOB y4E€OHO-TIO3HABATEILHOM  JEATEIbHOCTH
OoOydJaronuxcsi MO0 OCBOCHHUIO COJEpX aHUS OMOJIOTMYECKOro 00pa3oBaHUS Ha
YpOBHE cpesiHero o01ero 0opa3oBaHusl.

VYueOubiit npenmet «buosorus» Ha ypoBHE cpeAHero ooOiiero oOpa3oBaHUs
3aBepiiaeT OuOoJIOrMYeckoe o0pa3oBaHME B IIKOJE U OpPUEHTUPOBAH Ha
pacuIMpeHue U yriiyoJieHne 3HaHui oOydaroniuxcsi O KMBOM MPHUPOJIe, OCHOBAX



MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUHM U OMOJIOTUH Pa3BUTHA,
TEHETUKH, CEIEKIIUN, OMOTEXHOJIOTUH, BOIIOIMOHHOTO YUYEHHS U SKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buonorus»y Ha yriayOleHHOM YypOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYYAIOIIMXCS K IMOCIEIYIOEMY IOIYYEHUIO
Ouonoruueckoro  oOpa3oBaHMsi B  By3aXx M OpraHu3alUsAX  CPEAHETO
npogeccuoHanbHOro o0pa3zoBaHus. OCHOBY €ro COJAEpKaHUS COCTAaBIISIET CUCTEMA
OMOJIOrMYECKUX  3HAHMM, TMOJMYYEHHBIX HPU  HM3YyYEHUU  OOyHarOIUMUCA
COOTBETCTBYIOIINX CHCTEMATHUYECKUX Pa3JeioB OMOJIOrMH Ha YpPOBHE OCHOBHOIO
obmiero oOpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS TMONYyYalOT pa3BuTHE. Tak,
paciiipeHsl U YIJIyOJieHbl OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTAX >KU3HH,
JOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIATHOTO U IOUCKOBOTO
XapaKTepa, KOTOPblE MOKHO HCIIOIb30BaTh KaK OPHUEHTHPHI JJIs MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanus OHMOJOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMU OOYYaIOIIMMUCSA TNPU H3YYEHUU
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o yuyeOHomy mnpeamery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIIOIMOHHBIA MOAXOABl K H3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4aroTCs CBOWCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHM3alliH, IBOJIIOLIMN OPTaHUYECKOTO MHpa Ha 3eMIle,
COXpaHEHHUs OHMOJOrMYecKoro paszHooOpasus miaHeTtsl. Tak, B 10 kiacce
M3Y4YalOTCS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OMOJIOTHMH, SMOPHOJIOTUU U
OMOJIOTUM Pa3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJIOTMM U CHUHTETUYECKOMN
OMOJIOTHH, aKTyaJIU3UPYIOTCS 3HaHHMS OOydJarommxcs 1o OOTaHHWKE, 300JI0THH,
aHatoMuu, Qusuosoruun uenoeka. B 11 kiacce wu3yyaroTcs 3BOJIOLMOHHOE
y4eHHUe, OCHOBBI KOJIOTHUHU U yueHue o ouocdepe.

VYyeOnslii npeaMer  «buonorus» npu3zBaH  00€CNEUUTh  OCBOEHHUE
o0y4aronMMucss OMOJOTMYECKUX TEOPUN U 3aKOHOB, UAEH, MIPUHIMIIOB U MPABUIL,
JIS)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJISALHUH,
OMOLIEH03a, YKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIIAAHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. J{7st
pa3BUTUS M TOJJCPKAHUS HHTEpeca OOydarommxcs K OHWOJIOrMHM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACPXKaHUHU MPOTrpaMMbl
Mo OMOJOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOpPHUEH CTAaHOBJIEHUS U Pa3BUTHUSA
TOM WIM WHOW 00nacThu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PELIEHUE BAXKHEUIINX OMOJIOIMYECKUX U SKOJOTUYECKUX MTPOOIIEM.

Lenb n3yuenus yueOHnoro npeamera «buonorus» Ha yriyOoaéHHOM ypoBHE —
OBJIAJICHHE  OOyYaroIIMMHCA 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBHOI



OpraHM3ali JKUBBIX CHCTEM pa3HOTO paHra U MpHOOpEeTEeHHuEe YMEHUM
UCIIOJI30BaTh ATU 3HaHUS B (DOPMUPOBAHUM MHTEpEca K ONpeAesIEHHON 00yacTu
npodeccHoHanbHON JIeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHE, WM K BBIOOpPY
y4eOHOT0 3aBEeICHUS IJIs1 TPOIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JocTikeHue 1enu Mu3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOnEéHHOM YpOBHE 00€CTIeUMBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOEHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUSX, KOHIICTIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUiIax, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHHUHU, MHOT000pa3vu U OCOOCHHOCTSAX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIKA, BU, OMOTE€0lIeH03, Orocdepa); O BBIAAIOMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHUE OOYy4YaloIMXCAd C METOJAMH IIO3HAHUS >KUBOW MPUPOJBI:
UCCJIEIOBATEILCKUMH  METOJlaMUd  OMOJIOTUYECKHX HayK (MOJIEKYJISIpHOU U
KJIETOYHON OWOJIOTUH, HMOPHUOJIOTUM U OHOJOTUM Pa3BUTHs, TEHETUKH W
CeJIeKUMH, OWOTEXHOJOTMM M CHUHTETUYECKOHM OWOJIOTMH, TMaJE€OHTOJIOTHUH,
9KOJIOTMH);  METOJaMH  CaMOCTOSITEIBHOTO  MPOBEACHHUS  OMOJOTHMYECKHX
UCCIIEIOBaHUA B JlabopaTopu U B Ipupoae (HaOIOAEHHE, H3MEPEHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

oBlaZicHue OOy4YaloIMMHUCA YMEHHUSIMU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHAJIM3UPOBATh M HCIOJb30BaTh OHOJOTMYECKYI0 HH(OPMAIUIO; MOJIb30BATHCA
OMOJIOTUYECKOM TEPMUHOJIOTUEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMHM M 3KOJOTUYECKUMHU
npobieMaMy YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBbHOCTH IO
OTHOIIICHUIO K OKpY’Karolled NpUpOTHON cpese, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKpYXKAlOIUX  JItOJIe; OOOCHOBBIBAaTH W COOMIOJIATh  MEpHI
MPOPUIAKTUKA MH(DEKIMOHHBIX 3a00JIEBAHMI, MTpaBUiIa MOBEJICHUS B MPUPOIE U
obecrieueHrs 6€30MaCHOCTH COOCTBEHHOM KM3HEAESITEIIbHOCTH B UPE3BBIYANHBIX
CUTyallUsX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIE HAy4YHbIE OTKPBITHSA B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y O0yUaIOIUXCSl UHTEIUIEKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEM
B IpollecCeé 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOieMamMHu, METOAOJOruen
OMOJIOTYECKOro UCCJIEI0BAHMS, IIPOBEACHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAaHUM, peleHus: OMOJIOrMYeCKUX 3a/1a4, MOJCINPOBAHUS OMOJOTHUYECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y 00YYAIOIIMXCS [IEHHOCTHOI'O OTHOIIEHHUS K KUBOW MPUPOJE B
LIEJIOM U K OTJIETIbHBIM €€ 00bEeKTaM U SIBJIIEHUAM; (POPMHUPOBAHUE IKOJOTUUECKOM,



TCHETHYECKOW TPaMOTHOCTH, OOIEH KyJIbTypbl TIOBEIEHUS B MPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMH;

npuobpereHrue  OOyYarONMIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAIBEHOM
MPUPOJIONIOIB30BaHUU (COOJIIOAEHUE TPABWII TOBEACHUS B MPUPOAE, OXPaHBI
BUJIOB, IKOCUCTEM, OUOChEephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI M 370POBbS
OKpYyXXarolmux Jioaer  (cobmoaeHuss wMep NpodUIAKTHKA — 3a00JICBaHHM,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYalHUSIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUN M YMEHUI B OBCEIHEBHON KU3HU;

CO3JaHWe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHUCS
UHINBUYaTbHON oOpa3oBarenbHOI TPAEKTOPHH, crocoOCTByOLIEH
nocleAyomemMy MTpodecCHOHATPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA WHTEPECAaMH U MOTPEOHOCTSIMH PETHOHA.

OO11ee 4yncao 4acoB, OTBEACHHBIX HA M3YYEHUE OMOJIOTMU Ha YyIiyOJEHHOM
ypOBHE cpeHero obirero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4EeHHUS OUOJOTUU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEIU(PUKUA €ro COACpPX aHWS U HANpaBIEHHOCTH Ha
POJOJDKEHNE  OHMOJOTHYECKOrOo O00pa30BaHUS B  OpPraHU3AlMSIX  CPEIHErO
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUs.

O0s13aTeNbHBIM YCIOBUEM MPU 00yYeHUN OMOJIOTHH Ha Yri1yOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJICHUE JIADOPATOPHBIX M TPAKTHUECKUX pabor. Takxke yuacTue
00y4aromuxcsi B BBHIMOJHEHUN TMPOCKTHBIX M Y4eOHO-HCCIEI0BATENbCKUX PabdoT,
TEMaTUKa KOTOPBIX OMPENETSETCS y4uTelleM Ha OCHOBE  HMMEIOUTUXCS
MaTePHAITBHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKXAHUE OBYYEHUA
10 KJTACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. buoJiorus Kak Hayka

CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHasE Hayka. KpaTkas ucrtopusi pa3BuTHS
Owonornu.  buonormdyeckne HAyKd M HW3y4aeMble UMH  TPOOJIEMBL.
dOyHAaMEHTANIbHbIC, TPUKIAIHBIE W TOWCKOBBIE HAay4YHbIE HCCIECIOBAHUS B
ouosoruu.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptuHbel Mupa. IIpodeccuu, cBsizanHbie ¢ Ouosorveil. 3HaueHUe OHMOJOTHH B
IIPAKTUYECKON JEATEIIbHOCTA YEJIOBEKA: MEJIULHNHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJIEHHOCTH, OXPaHE IPUPOJIBL.

JleMoHCTpanun

[Toptpets: Apucrorens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. /lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuii, . Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cucTeMbl M HX H3yUYeHHE

JKuBble cuUCTEMBl Kak NpeaMeT u3ydeHust Ouonoruu. CBOMCTBA KHMBBIX
CHCTEM: €IUHCTBO XUMHUUYECKOIO COCTaBa, JUCKPETHOCTb M UEIOCTHOCT,
CJIO0XHOCTb W YIIOPAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTaHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMu KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreorneHoTHueckuit), OmochepHbiii. IIporecchl, MPOUCXOIAIINE B KHUBBIX
cucremax. OCHOBHBbIE TpHU3HAKW KUBOro. JKu3Hb Kak (opma cyliecTBOBaHUS
Marepuu. Hayku, n3ydaroiime ,1uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne xuBBIX cucTeM. Metoasl Ouonornueckoil Hayku. Habmronenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMaTH3auus, MetaaHan3. [loHsTre 0 3aBUCUMON U
HE3aBUCUMOM TmepemMeHHOoW. IlnaHmpoBanune skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas runote3a. [lonarue BoIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OIEHKA JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yinbTaToB. [IpuumHBl UWCKaXkeHUsT pe3yJIbTATOB JSKcrepuMeHTta. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu



Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKU KU3HWY, «bHonorndeckue
cuctembl», «CBOWCTBAa KHMBOW MaTepum», «YPOBHH OpraHU3alMU KUBOU
npuponb», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJoBeueckoro opranuszmay, «buoreonenos», «buocdepay, «Metoabl
W3yYECHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHOe  OOOpyAOBaHWE IS TMPOBEACHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE PAa3IMYHBIX METOJOB IIPU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTKu

Knetka — cTpyKTypHO-QYHKUMOHAJIbHAS €QuHULA >KuBoro. Mcropus
OoTKpbITUA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metoasl  MOJIGKYJISIDPHOM W KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIMS,
xpoMarorpadus, 31eKTpodope3, METOJl MEYEHBIX aTOMOB, AH(depeHIuaTIbHOE
HEHTPU(PYTUPOBAHUE, KYJIHTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanbhas muxkpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoOHCTpanun

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

Tabmuibl u cxeMbl: «CBETOBONH MHKPOCKOID), « DJIEKTPOHHBIA MHKPOCKOID,
«HcTopus pa3BUTHS METOIOB MUKPOCKOIIHI.

O6opynoBaHHEe: CBETOBOM MHUKPOCKON, MHKPOMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KIETOYHON OHOJIOrUU
(xpomatorpadusi, snekrpodopes, auddepeHraTbHOe EHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnueckasi oOpranu3anus KJIeTKH

XUMHUYECKHM COCTaB KIETKH. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Bonma m e€ poib kKak pacTBOPUTEINs], pPEAreHTa, y4acTUE B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOPeryysiquu. MuHepanbHble BEUIECTBA KJIETKU, MX OHMOIOTrHYecKas
poib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckre BeIIECTBA KIETKUA. buosnornueckue mnoauMepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0eKkoB. CTPYKTypbl O€JIKOBOM MoOjeKyibl. [lepBuuHas
CTpyKTypa Oejnka, NHenTHAHas CBs3b. BTopuuyHas, TpeTudyHas, 4YeTBEpTUYHAs
cTpyktypbl. Jlenarypauus. CoiictBa OenkoB. Kiaccudukanus — OeiakoB.
buonoruueckue GpyHkuuu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaXapu/ibl, AUCaXapyuabl, OJIUTOCAXaPUIbl U MOJUCAXAPUIBL.
O6mmit 1maH crpoeHus W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlununpl. M'aapodunsHO-THAPOGOOHBIE cBOMicTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, Qocoaunuasl, BOCKH, cTepounbl. buonorudeckue GyHKIUN
munuaoB. OO1ue cBoicTBa OMOIOTHYECKUX MEMOPaH — TEKYy4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CtpoeHne HyKJIEMHOBBIX KHCIIOT.
Hyxneorunsl. Ilpunnun xommiemeHntapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. Mectonaxoxaenue u ouonorndeckue pynkmuu JTHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccraHOBIEHHBIE TEPEHOCUUKHU, UX (DYHKIIMH B
kinetke. Jlpyeue Hyxneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas Ouojorvs: OMOXMMHUYECKHE U OMO(U3NUYECKUE UCCIEHOBAHUS
cocTaBa W THPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonekyn. Modenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U Ux Komniekcos. KomnvromepHuiti ouzaun u
OpeanHuyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHANOZ08.

JleMoOHCTpanun

[Toptpertsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

Huarpammbl:  «PacnpenerneHne XMUMHUYECKMX OAJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «lleproguyeckas TaOiauIla XUMHUYECKUX SJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKyJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHue MOJEKYIl
yraeBofoBy, «CTpoeHHe MOJIEKYJ JUMNHUI0B», «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenue monekyibl ATO».

OO6opynoBaHue: XuMu4ecKas nocyza u 000pyaoBaHue.

JlabopaTtopHnasi pab6ora «O0Hapy)eHUE OEITKOB C MOMOIIBIO Ka4ECTBEHHBIX
pEAKLIUI».

JlaGoparopnass  paGora  «lccinegoBaHWe ~— HYKJIEMHOBBIX  KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u pyHKIUH KIETKH

Tunbel KIETOK: DJyKapuoTHYeCKas U Mpokapuotuueckas. CTpyKTypHO-
(GyHKIIMOHATbHBIE 00Pa30BaHUS KIIETKH.



CtpoeHne mpokapuoTHIecKoi kieTku. Kilerounasi cTeHka OakTepuil U apXei.
OcoOEHHOCTH CTpPOCHHSI TeTepOTPOGHON U aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIHMOHUPOBAHUE DYKapUOTUYECKOU KJIETKHU.
[Ina3zmatuueckass wMemOpana (mnasmaiiemma). CTpyKTypa — IJIa3MaTHYECKOU
MeMOpaHbl. TpaHCHOPT BElIECTB uepe3 IMIa3MaTHYeCKyl0 MEMOpaHy: MacCHUBHBIH
(muddy3us, obneruéunass aud¢ys3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIM TpaHcropT). Ilomynponuniaemocts MeMmOpanbl. PabGora Hatpwmii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOIMTO3, Parouuro3. Jk3o1uTo3. Kiuerounas
crerka. CTpyKTypa ¥ (QyHKIIHMH KJIIETOUHOM CTEHKH pacTeHU, TPUOOB.

[utomna3ma. Lluto3onk. [{uTtockener. [IBuxenue nurornasmel. OpraHou bl
KiIeTku. OaHoMeMOpaHHBIE OpraHOWIbl KJIETKH: HSHJIOIUIA3MAaTUYECKasl CeTb
(BIIC), anmapar ['onbmku, JTU30COMBI, UX CTpOCHHE W (PYHKIUMU. B3auMocBs3b
OJIHOMEMOpaHHBIX OPTraHoOUIOB KIEeTKH. CTpoeHue TrpaHyIspHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. Cunte3 pactBopuMbIXx OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmajgkmii  (arpaHyJisipHBIM)  3HAOIIIA3MATHUYECKHM
petukynyM. CekperopHas QyHkius anmnaparta ['onsmku. Moougurayusa 6enkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoorcu. Tpancnopt
BELIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKH:  MHUTOXOHJPHUH,  IJTACTUIBL.
IIpoucxooxrcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u GyHKIUA MUTOXOHApUN W TwiacTui. llepBudHble,
BTOPUYHBIE U  CJOXHBIE  TUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOMIACThl, XPOMOIIACTHI, JIEHKOTIACTHI BHICIINX PACTEHUM.

HememOpanubie opranousl kietku CTpoeHue M (yHKIMH HeMEeMOpaHHBIX
OpraHOMJIOB KJIETKHU. Pubocomsl. lIpomesrxcymounvle Guramenmol.
MukpodunamenTsl. Axkmunogvie Muxkpoguiamenmyl. MBpIllIEYHbIE  KJIETKU.
Axmunogvle KOMHOHEHmMbl Hembluleunvlx kiemokx. Muxkporpyoouku. Kierounsrii
ueHtp. CTpoeHMe U JBWKEHHE KIYTUKOB U pecHUYEK. MUKpOTpyOOUuKH
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvle ¢ MuKpoguiamenmamu u
muxpompybouxamu. Momopuvle benxu.

Anpo. O6omouka sapa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHHUE H
byakiuu. Snepupiii 0enkoBBIH MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMOcoM B HUHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — TUCTOHBI. /{uHamuka s0epHou 000104KU 6 Mmumo3ze. SfoepHvili
mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumbr u cxembl: «CTpOeHHE JYKAPUOTHYECKON KIETKW», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pPacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «/3ydyeHue CTpOEHHS KJIETOK Pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «/3yueHne CBOMCTB KJIETOYHON MEMOpaHbD.

JlabopaTtopnass padora «MccrmenoBaHue IUIa3sMoIM3a U JEIJIa3MOJIA3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuyeckass padora  «lI3ydyeHue  JBWKEHHS  UUTOILUIA3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. OOMeH BelllecTB M IpeBpallleHNe JHEPTHHU B KJIeTKe

AccUMUIIALINS U AUCCUMMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Turbl ooMeHa
BEIIIECTB: aBTOTPOQHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpreTudeckoe obecnedeHue KIeTku: mnpespamieHue ATO B
oOMeHHbIX Tporieccax. DepMeHTATUBHBIA XapakTep peakluid KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSIL.
Kodepmentsl. OTinunst pepMEHTOB OT HEOPTraHWYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueenHvlli pomocunmes y obaxmeputi. Ceemocobupaiowue
nueMeHmvl U NUSMeHmMbl PeakyuoHHo20 yeumpa. Poilb XJIOpOIIacTOB B MPOIECCE
dotocunTe3a. CBeToBas u TeMHOBas daszpl. Pomoovixanue, Cs., Cy. u CAM-munsi
¢pomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusHUe paznuuHbIX (PaKTOpOB
Ha CKOpOoCTh (poTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XEeMOCHUHTES. Paznoobpazue OpPraHn3MOB-X€MOCHHTETUKOB:
HUTPUPUUUPYIOIIUE OaKTepuH, KeJle300aKTepuu, cepoOaKTEepuH, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHa3poOHble opraHu3Mbl. Buael Oposkenus. [IpomykTbl OpokeHUS M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTENH O0JIE3HEN.

AspoOHbIe OPTraHu3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN 3TAM. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTICHUE TIIFOKO3bI.

buosiornueckoe OKMCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHApHUIA B
mpoiieccax Omosornueckoro okucieHus. [{ukmmueckune peakuu. OKUCTUTETHHOE
dbochopunupoBanue. Iuepeus memopanHoco epaduenma npomonos. Cunmes



AT®: paboma npomonnot AT®-cunmaszwl. llpeumyiecTBa a’poOHOTO MMyTH
oOMeHa BellecTB nepes aHadpOOHBIM. DPHEKTUBHOCTH YHEPIETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetst: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoToCUHTE3Y, «DHEpreTHIecKuil 00MeH», «brnocuHTe3
oenkay, «Ctpoenne GpepmMerTay, «XEeMOCHHTE3Y.

OO6opynoBaHuEe: CBETOBOM MHKPOCKOI, 000pYIOBaHUE ISl MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass  padora «l3ydeHHe  KATAUIUTHUYECKOM  aKTHMBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y».

JlabopaTtopnasi padora «/3yyeHue (QepMEHTATUBHOTO paCIICIIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopnassi padora «CpaBHeHue TmporeccoB  (oTocuHTe3a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuun MatpuyHoro cuHTe3a. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIIMIX

MaTPUYHOTO cuHTe3a. Peanuzaius HacnencTBeHHON nHdopmaiuu. ['eneTnyeckuii
KOJZI, ero cBoucrBa. Tpanckpunuus — marpuunbii cuHTe3 PHK. IlpuHuumnsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AaHTUIIAPAJIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnopTbix PHK B OnocunTese Genka.
VYcnosusi O6uocunte3a Oenka. KomupoBanwe amuHOkucior. Ponb pubocoMm B
OunocuHTe3e OenKa.

Cosepemennvie npeocmasieHusi o cmpoenuu 2eHog. OpraHuszalys TeHoma y
MPOKAPUOT U IYKApPUOT. Perynsiius akTUBHOCTH T€HOB y TMpokapuoT. ['mmotesa
onepona (®. XKako0, XK. MaHo). MonexynapHvie mexaHuzMbl IKCNPECCUU 2€HO8
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynauns 0OMEHHbBIX
MPOIIECCOB B KJIeTKe. KiIeTOUHBIN roMeocTas.

Bupycel — HekneTouHbie (hOpPMBI KU3HU U O0NHUraTtHeie mapa3utsl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHHvili yuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6baxmepuogpacos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasd.

Bupycubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbIe U METULIMHCKUE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatay)
CMpYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyune.
IIpoecpammupyemvle pynukyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JleMoHCTpanuu

[Toptpetsl: H. K. Kosnbiios, 1. 1. IBaHOBCKMiA.

Tabmumpst u cxemsl: «buocunres Oenkay», «['eHeTndyeckuil koa», «Bupycey,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOIEIN BUPYCay.

Tema 8. JKuzHeHHbIH HUKJ KJIETKH

Knerounslii 1wk, ero mepuoabl W peryisanus. Wutepdaza uw  MuUTO3.
OcoOeHHOCTH TPOLIECCOB, MpoTekaronmx B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  IlpecunreTmdyecknii  (MMOCTMUTOTUYECKHUH),  CHUHTETHYECKHMM U
MOCTCUHTETHUYECKUH (MMPEMUTOTUUECKUI ) MepUO bl UHTEP(DA3BI.

Martpuunbiii cunres JAHK — perumkanwms. IIpunnunsr pernmkanun JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTD.
Mexannsm permmmkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuOTHUIl. JIUTIOMAHBIA W
raryIoONJIHBIA  HAO0OpBl XpoMocoM. ['oMojornmuHple XpoMocombl. IlooBeie
XPOMOCOMBL.

Henenne xmerkn — wmuTo3. CTaguy MHUTO3a W MPOUCXOIAIIME B HUX

npouecchbl. Tunbel Muto3a. Kapuoknne3 u nuToknHe3. buosiormdyeckoe 3HadeHue
MUTO3A.

Perynsinusa MUTOTHYECKOrO LUWKIA KIeTKU. [Iporpammupyemasi KjaeTO4Has
rubesnp — arnomnTos.

Knerounoe s1po, XpoMocoMbl, (DyHKIMOHAJIbHAs TeHOMHUKA. Mexanuzmol
npoaughepayuu, ougppepenyuposxu, cmapenus u cubeau xaiemox. «l{ugposas
KemKka» — ououngopmamuyecxkue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKW», «Muros», «CTpoeHHE
xpomocomy, «Pemumkanus JJHK.

OO0opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIpenapatbl: « MUTO3 B KIETKax
KOpEIIKa JIyKay.

JlaGopaTopHnas padora «3yueHue XpOMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparaxy.

JlabopaTtopnasi pabora «HaGmroneHrne MuTo3a B KJIE€TKaX KOHYMKA KOPEeIIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne n pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTraHU3MBI.

OcoOEHHOCTM ~ CTPOEHHUSI M JKU3HEACHATENBHOCTH  OJHOKJIETOYHBIX
OopraHu3MoB. bakrtepumu, apxew, OJHOKJIETOUYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIU, Apyrue NpoTUCThl. KonoHUallbHbIE OPTaHU3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkann pacreHnid. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTebHasd,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIMN U pacloioKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHu JKMBOTHBIX M 4Y€NOBEKAa. THIMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCIMHUTENbHASA, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHus, GYHKIUNA WU
PAacnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U yesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJTHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblli M BHyTpeHHUM ckeneT. CTpoeHue Hu
THUIBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBH>KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUU:
TPOIIU3MBI M HACTUHU. JIBHIKEHHME MHOIOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlorjomeHue BOABI, YIJEKUCIOrO Tra3a W
MUHEPAJIBHBIX BELIECTB pacTeHUsIMU. [luTaHue >XKMBOTHBIX. BHYTPUIIONOCTHOE U
BHYTPUKIIETOYHOE TNHUIIEBapeHue. [IuTaHrne MO3BOHOYHBIX MKUBOTHBIX. OTHENbBI
MULIEBApUTENIbHOTO TpakTa. [lumeBapurenpHble kene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue »kuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. JlpixarenbHas MOBEPXHOCTb.
XKabepnoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUSI JIETKMX T[MO3BOHOYHBIX >KHUBOTHBIX.
JlpixaTenpHas cucTema uelioBeka. MeXaHu3M BEHTWISINUHA JETKUX y NOTUL U
MJIeKONUTaOmuX. Perynsiius npixanus. J{pixarenabHbie 00bEMBI.

TpaHCHOpT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcnopt BewmECTB Yy JKUBOTHBIX. KpOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa MO3BOHOUHBIX JKMBOTHBIX M 4enoBeka. Cepaile,
KPOBEHOCHBIE COCylbl M KpoBb. Kpyru KpoBooOpaiieHHsi. IBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOUW CHUCTEMBI TTO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepana v e€ peryisiuus.

Brinenenue y opranusmMoB. Beinenenue y pacreHud. Beraenenwe y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opransl BbiaeneHus. DunbTparnus,
CeKpelus U 00paTHOE BCACHIBAHME KAK MEXaHM3Mbl pabOThl OPTraHOB BbIJCICHHUS.
CBsI3b MOJOCTH TE€JA C KPOBEHOCHOM U BBIIEJIUTENIBHONW CUCTEMaMU. Beienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTpoeHne M QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M WUCTHl MPOCTEUIINX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpeactsa macCUBHON M XUMHAYECKOM 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3amura opranusma oT Ooje3Heil. MimmyHHas cuctema yenoBeka. KiieTouHbli u
TYMOpaJbHBIA HUMMYHUTET. BpoXn€HHBIH U TpHOOpeTEéHHBIA crnenuduuecKuii
UMMyHUTET. Teopusi KioOHaNbHO-ceneKTuBHOro mMmyHurera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MOB. Posib Bpok1€HHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUI.

PazgpaxxumocTte UM perymsiuus  y  OpraHu3moB. Paznpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxkumocte wu  perymsinusa y
pactenuid. PocToBbIEC BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrexkTopHas peryiasiust y KUBOTHbIX. HepBHas
cucTeMa U €€ OTIeNbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOUW CHCTEMBI
y KUBOTHBIX. OTIEIBl TOJOBHOIO MO3Ta IMO3BOHOYHBIX >KUBOTHBIX. Peduekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

['yMopasibHas peryiisiivsi U 3HIOKPUHHAs CHCTEMa JKMBOTHBIX M YEJIOBEKa.
JKenes3pl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleHCTBME TOPMOHOB.
B3auMocBs3p HEpBHOW U DHIOKPUHHON cucteM. [ wumoramamo-runoduszapHas
cucrema.

JemMmoHCcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupt u cxembl: «OJIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bojopocim», «bakrepum», «IIpocrenmme», «Opranbl INBETKOBBIX PAaCTEHUIN»,
«CucreMbl  OpPraHOB  NO3BOHOYHBIX  JKMBOTHBIX», «BHYTpeHHee CTpoeHHE
HacekoMbIX», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue credmsy,
«CTpoeHHEe JIMCTOBON IJIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJET 4YelOBEKay,
«IIumeBapurenbHast  cucrteMa», «KpoBeHocHas cucrema», «JlpixarenpHas
cucremMa», «HepBras  cucrema», «Koxka»,  «Mpimeunas  cucreman,
«BprgenurenpHas cucteMa», «OHIOKpUHHas cUCTeEMa», «CTpOEHHE MBILILBD),
«AmmyHHUTET, «Kumeunononoctueiey, «CxemMa  NHUTaHUS  PACTEHUN»,
«KpoBeHOCHBIE ~ CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TuIpbD),
«Crtpoenue nnaHapum», «BHyTpeHHee CTpoeHHe O0XKAEBOro 4epBs», «HepBHas
cuctema poio», «HepBHas cucrema nArymkm», «HepBHas cuctema
npecMbIkaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MiIeKonuTaux», «HepBHas cuctema uenoBeka», «Pediexcey.



OOopynoBaHHE: CBETOBOM MHUKPOCKOI, MHUKPONPENapaThl OJAHOKIETOYHBIX
OpraHu3MOB, MHKpPOINpENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIWU
HACEKOMBIX, UTIJIOKOXKHUX, UBbIE 3K3eMIUISIPhl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BIIAXKHBIE NpenapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeIOBeKa,
000pyI0BaHuE ISl IEMOHCTPALIMU TOYBEHHOTO U BO3AYLIHOTO TUTAHUS PACTEHU,
pacuieruieHus Kpaxmaiia u OeJIKoB Moj AecTBueM (HepMEeHTOB, 000pYyI0BaHUE IS
JEMOHCTPALUU OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUMN, MOJIETU TOJIOBHOIO MO3Ia Pa3IU4HbIX )KMBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlaGoparopHasi padora «/13yueHne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIIOYas BEreTaTUBHOE) W
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lomoBble KieTKH, win rameTtel. Meio3. Craauu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii cMpIC
MeHo3a W IOJIOBOrO Iporecca. MeWo3 M ero MecTo B >KM3HEHHOM IMKIIE
OpPraHHU3MOB.

[IpenzaponsiiieBoe pa3surtue. ['amerorenes y ;KUBOTHBIX. [10J10BBIE KeENE3BL.
OO0paszoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE UM 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOZOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIIOTHS — HayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozenez — 00Ha u3 21asHbvIX NPoOIEM IMOPUOTOSUM.
Konyenyuss mopgocenos u mooderu mopgoeenesa. Cramuu >MOpUOTEHE3A
KUBOTHBIX (Ha npumepe Jsarymku). [pobnenwe. Tumbl  apoGnenwus.
Jemepmunuposannoe u Hedepmunupoganmoe oOpobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOMUTAIONMIUX. 3apOJIBIIICBhIE JUCTKU
(ractpyssanust). 3akiiajKka OpraHoB U TKaHEH U3 3apOJIbIIIEBbIX JIUCTKOB. B3aumHoe
BIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (IMOpUOHANIbHAS WHIYKIIHS).
3aknagka IUIaHA CTPOEHUS JKUBOTHOTO KAaK  pe3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBHI TE€HOB. BrusHue Ha 3>MOpUOHAIBHOE PAa3BUTHE PA3IUYHBIX
(aKkTOpOB OKpY’KarOIIEH CPEIbI.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. Ilpsmoe wu
Henpsimoe pas3BuTue. PaszButne ¢ wMeramopdo3oM y O€ClO3BOHOYHBIX U
ITO3BOHOYHBIX >KMUBOTHBIX. BHOJIOrMYEecKO€ 3HAYEHUE MPSIMOTO M HENPSIMOro



pa3BUTHUSA, UX PACOPOCTpAHEHHE B npupoje. Tumbl pocta KUBOTHBIX. DakTOphI
PEryJsiiuy pOCTa )KUBOTHBIX U 4esoBeka. CTaluu MoCTAIMOPUOHATBHOTO PA3BUTHUS
y JKMBOTHBIX U 4elioBeKa. [leproapl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxxenune u pasButue pacteHuil. ['amerodur m crnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. (OOpa3oBaHue crnop B Mpolecce Meiosa.
I'ametorenes y pacreHunid. OIUIOJOTBOPEHHWE W PAa3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OIUTOOTBOPEHUE y LIBETKOBBIX pacTteHuidl. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHU3MBbl pETYJISIIIUM OHTOTE€HE3a Y PACTEHUM U dKUBOTHBIX.

JemMmoHCTpanuu

[Toptpersr: C. I'. HaBammn, X. [llneman.

Tabmuubr u cxembl: «BereraruBHoe pasMHOXeHUE», «Tumbsl Oecronoro
pasMHOXEHUD», «Pa3sMHOXKEHHE XJIaMUIAOMOHAIb», «Pa3MHOXKEHHE 3BIJICHBI»,
«Pa3MHO)eHUEe TUAPBY, «Meno3», «XpoMmocomel», «l'amerorenes», «CTpoeHue
SUUEKJIETKH U criepmaro3onaa», « OCHOBHBIE CTaauKu OHTOreHesa», «lIpsmoe u
HENpsAMOE pa3BuTue», «Pa3BuTme Maiickoro xyka», «Pa3Butme capaHum»,
«Pa3BuTHe JATyHIKn», «/IBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTECHUNY,
«CTpoeHue cCeMsiH OJHOJIONBHBIX U JIBYJOJBHBIX pacTEeHUN», «KU3HEHHBIA UK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM 1UKI  Mxa», <OKU3HEHHBIM LMK
ManOPOTHUKA», « KU3HEHHBIN [TUKI COCHBD».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHSA JIATYILIKI.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenaparax».

IIpakTnueckas padora «BbisiBIEHHE NPHU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUSA BBICHIAX
pacTEeHUIN.

Tema 11. I'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETHKUM Kak Hayku. Paboter T
Menpens, I'. ne ®pusa, T. Moprana. Poinb OT€4ECTBEHHBIX YUYEHBIX B PAa3BUTUU
renetuku. Padoter H. K. Kombnosa, H. 1. Basunosa, A. H. benosepckoro, I'. ]I.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHSATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIEJIbHBIC TEHbI, ANIBTEPHATUBHBIC MPU3HAKW, JOMHHAHTHBIM M PEUECCUBHBIN
MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHUSI, THOPUJIBI, TEHOTHI, (PEHOTHII.



OCHOBHBIE ~ METOABI  TEHETUKU:  THOPHUIOJOTHYECKHUHA,  IUTOJIOTHUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konbsnos, H. .
BaBunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl u cxembl: «MeToIbl TeHeTUKI, «CXeMBI CKPEIITMBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETHYECKHUX

UCCIICIOBAaHUI».
Tema 12. 3akoHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi ruOpHIOB MepBOro nokosyieHud. Ilpasmino nomuaupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus Ipu3HakoB. l{uromornueckrue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ uore3a YucToThl raMer.

AHanmsupyomee ckpemrbanue. [[poMexyTOUHBIN XapaKkTep HACJIEIOBaHHUS.
Pacmienienne npu3HakoB PH HETIOJIHOM JIOMAHHPOBAHUU.

JurnbpuaHoe ckpeuBanue. TpeTtuil 3akoH MeHens — 3aKOH He3aBUCUMOT'0
HacjelOBaHWs  MpU3HAKOB.  lluTomormdyeckue  OCHOBBI  AUTHOPUAHOIO
CKpELIMBaHHUs.

Cueriennoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CuerieHHOE
HACJIEJOBAaHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY TIeHaMHu. XPpOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXaHU3M ONPEACIICHUS TTo1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M rereporaMmeTHbli 1moi. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBaHue Npru3HakoB, CLEIUVIEHHBIX C I10JIOM.

['enoTun kak uenoctHas cucremMa. [neioTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIN a/ienu3M. B3auMoJencTBUE HEaUICNbHBIX TI'EHOB.
Komnnemenraprnocts. Onucras. [lomumepusi.

['eHeTMYECKMI KOHTPOJIb PA3BUTHSI PACTEHHUM, XUBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (YHKIHM.
['eneTnueckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Mapas3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acmeKTbl KOHTPOJS U
M3MEHEHUs HaCJIeICTBEHHOW NH(OPMALlMU B TOKOJCHUIX KJIETOK U OpraHU3MOB.

JlemoHCTpanuu

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

Tabnuub! u cxembl: «llepBblii U BTOpoii 3aKkoHbl MeHaens», « Tperuii 3akoH
Menpens», «AHamu3upyrolmee CcKpemuBaHuey, «HenoiHoe ITOMUHUpPOBaHUEY,
«ClenjeHHoe HacleloBaHWe TMPHU3HAKOB y Apo3oduibl», «['eHeTnka momay,



«Kapuotun uyenoBeka», «Kapuorun apozodpunby, «Kapuotunm nTUIbD,
«MHOXKECTBEHHBIN AJUIEIIN3M», «B3anMOIEICTBHE TEHOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAIlMM  3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOrO TOKOJEHUS U paACHICIJICHUS NPU3HAKOB, MOJENb IS
JEMOHCTpAllUd 3aKOHA HE3aBUCHMOTO HACIIEIOBAHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpPALlUA CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOW MHUKPOCKOTI,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ynbTaToB  JIUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (HEHOTHIIA.
N3MeHunBOCTh pU3HAKOB. KauecTBEHHbIE W KOJIMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Mopaudukanuonnass u3MeHYUMBOCTb. Ponb cpensl B (popMupoBaHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanumoHHbBIN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MOIu(DHUKAMOHHOU
U3MEHYMBOCTH.

['eHoTMIMYECKast U”3MEHYMBOCTh. CBOMCTBA T€HOTUITNYECKOW N3MEHYMBOCTH.
Bupl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KomOnHaTuBHAs WM3MEHYMBOCTH. MeH03 M TOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYHUBOCTH B CO3IaHUU
TEHETUYECKOT0 pa3Ho00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BHIbl MyTanuii: TE€HHbBIC, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAHHbIE MyTaluuHW. SnepHbIe U
nuTOIUIa3MaTuyeckue myrtauuu. CoMaTHUYeCKUe W TMOJIOBble MyTauuu. [IpuunHbI
BO3HMKHOBEHMs MyTauui. MyTrareHpl W HUX BJIUSIHUE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTAIMOHHOI'O TMpOIEcCa. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HaciencTBeHHo u3MenunBoctu (H.W. BaBuno). BHesnepHas M3MEHYMBOCThH U
HACJIEJICTBEHHOCT.

Onucenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYECKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMmoHCTpanuu

IToptpersl: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmumpl w  cxeMbl: «Buabl  u3MeHUMBOCTHY, «MoaudpuKamMoOHHAS
W3MEHYHUBOCTHY, «KoMmOnHaTBHAS W3MEHYHUBOCTBY, «Meio3sy,
«OmnogoTBopeHuey, «I'eneTnyeckre 3a00JIeBaHUs YeI0BEKay, « BUIbI MyTaLIHi».



OobopynoBaHue: *KHUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHas padora «HccnegoBanue 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON W3MEHYMBOCTH. [locTpoeHrWe BapuallMOHHOTO psna U
BApPHUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtanuu y JApo3oduiibl  (Ha TOTOBBIX
MUKpOIIpenaparax).

Tema 14. I'eHeTHKA YesI0BEKA

Kapuotun uyenoBeka. MexayHapoaHas nporpaMMa HMCCIEAOBaHUS Te€HOMaA
yejnoBeka.  MeToApl  M3Y4YEHHMsS] T[EHETUKM  YEJIOBEKa: T'E€HEaJlOTHYecKui,
OJIM3HEIIOBBIH, LIMTOr€HETUYECKU, MOMYJISIIMOHHO-CTaTUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHHOE ONPEIECITICHUE TE€HOTHUIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[1I[P-ananu3a. HacnencrBenHsle 3a001eBaHus yeaoBeka. [ eHHbIE B XPOMOCOMHBIE
Ooyie3HM uyeroBeKa. bole3HW ¢ HACIEICTBEHHOW MPEeApacIioioKEHHOCTHIO.
3HaYeHHE MEAUIMHCKOW T€HETUKUA B MPEAOTBPAILICHUN W JEYEHUH T€HETUYECKUX
3a00JieBaHUI 4YesloBeKa. MeIUKO-TeHEeTHUYeCKOe KOHCYIbTUpOBaHUuE. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HEeTHYECKOTO Tpy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTOphl TMOBBIIMICHHONW YYBCTBUTEIBHOCTH YeEJIOBEKA K
(bU3UYECKOMY U XMMHUYECKOMY 3arpsi3HEHHIO OKpY»Karolei cpennl. ['eneTnueckas
MPEIPACOIOKEHHOCTh YETIOBEKA K MATOJIOTHSM.

JemMmoHCcTpanuu

Tabnuuel u cxembl: «Kapuotun uenoBekay, «MeToabl U3ydeHUs] TEHETUKHU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IpakTnueckas padora «CocTaBiIE€HHUE U aHAIIN3 POJOCIOBHO.

Tema 15. Cesiekuusi Oprann3mMoB

JloMecTukanust W CeleKUMs. 3apOoXKIACHUE CEICKUUH W JOMECTHKAIUU.
Yuyenue H. WM. BaBumimoBa o IleHTpax mNpoOMCXOXKICHUS €W MHOT00Opasus
KYJIbTYPHBIX pacTeHHi. PoJib celekunu B CO3aHUM COPTOB PACTEHUM U IOPOA
#*uUBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TI'OMOJOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wu3MeHuuBoctM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM paboThI.

Metonpl cenekunoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHJIUBUTYaJIbHBIM. DTamnel KOMOWMHAIIMOHHON CCJICKIIUU. HUcnsiTanne
MpPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OIEHKHU
(deHoTHna MOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJIeKIMOHHOM  paboThI.
PannanmoHHbI M1 XUMUYECKUM MYTAreHe3 Kak NCTOYHUK MYTAallui y KyJIbTYPHBIX



¢opMm opranu3moB. lcnonp3oBaHWE TEHOMHOIO pPENAKTUPOBAHHUS U METOJOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenue MTOJIUILIIOUOB. BnytpuBugoBas ruopuIM3aIus.
brmuskoponcTBeHHOe  ckpemiuMBaHue, —wid  uHOpuauHr.  HeponctBeHHoe
CKpeuiMBaHue, win ayrOopuauHr. I'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otpanénnas rubpunmsanus. [Ipeomonenue Oecrmoaus
MEXBHJIOBBIX TMOPHUIOB. JlOCTHKEHUS CENEKIMH PACTEHUI U KUBOTHBIX. «3enénast
DesOIoOYUAY.

CoxpaHEeHHE U W3YyYEHUE I'EHETUYECKHUX PECYpCOB KYJIBTYPHBIX PACTEHUU W
UX JUKAX pOAMYENd 1 CO3JaHUsl  HOBBIX COPTOB M THOpPUJIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYp. M3yuenue, coxpauwenue u  ynpasieHue
2EHeMUYeCKUMU pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoOM Hucie ¢ NpPUMEHEHUeM COBPEMEHHbIX MemO008 HAYYHbIX UCCAe008aAHUL,
nepeoosvix uoell U NepcneKmuHbIX MexHOL0SU.

JleMoHCTpanun

[loptpersr: H. 1. BaBunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel 1 cxembl: «L{eHTpbI TPOUCXOKICHUSI 1 MHOTOOOpa3us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACJIEICTBEHHONW M3MEHUYHUBOCTW,
«Metopsl cenexkiuny, «OTnanéunas rudbpuauzanus», «MyTareHesy.

JlaGoparopHasi padora «/3ydeHrne cCOpTOB KyJIbTYPHBIX PACTEHHUI U TTOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne METOA0B CEIEKIIUN PACTEHUID.

IIpakTnueckas padora «IIpuBuBKa pacTeHnD.

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHUXKEHMSI CEJIEKIIMM pPACTEHUM U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI yYacTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BUOTEXHOJIOTUSI M CHHTETHYECKAS OHOJIOTHS

OOBEKTHI, MCHOJb3yeMble B OHMOTEXHOJIOTHH, — KIETOYHBIC M TKAHEBBIC
KYJIbTYPBHI, MUKPOOPTaHU3MBI, 1704 XapaKTEepUCTHKA. TpanuuuoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUYeHHe, TMOJYyYEeHUE KHUCIOMOJOYHBIX MNPOAYKTOB,
BuHOZeMMe. Mukpoouonornueckuii cuHTe3. OOBEKTBI MHUKPOOMOIOTHUYECKHIX
TexHoJsoruid. [Ipon3BoAcTBO OeKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3nianve TEeXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHS T€HOMOB C LEJBIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEeYarolIrecs B IpUpoie OMOCUHTETUYECKUE TTYTH.



Kierounasa unxeHnepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHHU U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuau3anmuss ©  COMaTHYECKUN
sMOpuoreHe3. lcnonb3oBaHue TalJIOWJOB B CEJIEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OILUIONOTBOpeHHE. PeKOHCTpyKIMs
AVNLEKIIETOK U KIOHWPOBAHME JKUBOTHBIX. MeETOA TpaHCIUIaHTALUMU SAEP KIETOK.
Texnonocuu 0300p0o6IeHUs, KYIbMUBUPOBAHUSL U  MUKPOKIOHANbHO2O
DPA3MHOIICEHUSL CENTbCKOXO3AUCTNEEHHBIX KYbINYP.

XpOMOCOMHass W TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa H
koHcTpyupoBanue pekoMOnHaHTHBIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JIoCTHKEHUss W NEPCHEKTHUBBI  XPOMOCOMHOM W TE€HHOW  MHXEHEPHHU.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXEHEPHUHU.

Menununckue OuorexHonoruu. [loctrenoMuas mudposas meguuuHa. [TLP-
AuarHocTuka. MeTaOOJOMHBIM aHaiau3, TEHOLIEHTPUYECKHM aHaau3 NpoTeoMa
YesoBeKa Ul OLEHKM COCTOSIHHsS €ro 310poBbi. lcrnosnb3oBaHuEe CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuomnxeHepus sl pa3pabOTKH
(yHIaMEHTAIIBHBIX OCHOB MEIUIMHCKHX TEXHOJOTMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COUeTaHUEM TEXHOJIOTUH TPEXMEPHOTro OMONPHUHTHUHIA U ckaddoyauHTa
JUIS PELLIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIUIVHEI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 00ecreyeHUs: KOMOMHHPOBAHHON
3amuThl OT BO3Oymuteneir OPBU, ycTaHOBiIeHME MOJEKYJISAPHBIX MEXaHU3MOB
¢yuxunonupoBanusi PHK-congep:kamumx BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YeJIOBEKAa U )KUBOTHBIX.

JemMmoHCTpanuu

Tabmunps! u cxembl: «/cnob30BaHNEe MUKPOOPTaHU3MOB B IIPOMBILIIIEHHOM
MPOMU3BOJCTBEY, «KieTounas nHxxkenepus», «['eHHass HHKEHEPUs».

JlaGopaTopHasi pabota «3ydeHune 00beKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCIBIX TPOAYKTOB.

JKckypeust  «bUOTEXHOJOTHUSI — BaKHEWIasgs MPOU3BOJIUTENbHAS —CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBuTHE 3BOJIONMUOHHBIX MPEACTABJICHUH B
omosiorumn

OpomonmonHas Teopusi Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBrky1ye cuiibl 3BoJtoKM BUJoB o Y. lapBuny (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTHueckor Teopun dBotonmu (CTD). HelTpanbHas
Teopust dBomounu. CoBpeMeHHas JBOJIONMOHHAS  Ouojorusa. 3HAuYeHHUE
ABOJIIOIIMOHHOM T€OpHUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdemMoHcTpauuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, U. . lImansraysen, x. Xonaenn, /. K.
benses.

Tabmuubl u cxembl: «Cucrtema xuBoil npupoasl (no K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHUpPOBaHUS
npucnocoOyieHnit y pacteHuit u >kuBOTHbIX (1o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. lapsunay», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOei», «MHoOroodbpasue KyJabTypHBIX (HhopM
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. HapBuny)», «Cxema COOTHOLICHUS MABWXKYIIMX CHUJI 3BOJIOLUNY,
«OCHOBHBIE TIOJIOKEHHSI CHHTETUYECKON TEOPUH IBOFOLIUN.

Tema 2. MukpodIBoIIOLMSA U €€ Pe3yJabTaThl

[TonmynsAuus Kak 3JIEMEHTAapHas €IMHULA 3BOJOLMH. COBPEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisuuid. lM3MeHeHue
reHooHJla TOMYJSLUMUUA KAK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeTnueckoro paBHosecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (DAKTOPHI (IBIKYIIME CHIIBI) SBOJIONUUA. MyTaIllMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHuUMBOCTh. [Jlpeiid reHoB — ciyyaiiHble
HEHAIIPaBJICHHbIE HW3MEHEHUs 4YacTOT ajuiened B nonyssinusax. O@dekr
OCcHOBateNsd. JIpgexkm Oymvinounozo copaviwka. CHudiCeHUe 2eHemu4yecKo2o
pasnooopazusi: npuuunsl u cireocmeus. Ilposenenue s¢pghexma Opetigha 2eros 6
oonvuwux u  maneix  nonynayuax.  Murpamuu.  M3onsmms  OMyJISIUN:
reorpaguyeckas (IpoCTPaHCTBEHHAs ), OMOJIOTUYECKast (PENPOIYKTUBHAS ).

EcrtecTBeHHBbII 0TOOp — HampaBistommi ¢Gaktop 3Bojouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIHMM, CTaOWIM3UPYIOMINM,  pa3phIBAIOIINAN
(mm3pyntuBHbIi). [lonoBoit 0TOOP. BO3HUKHOBEHHE W SBOMIOIHUS COIMATIHLHOTO
NOBEACHUS )KUBOTHbIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHUKPO3BOIIOLUU.
Bo3nukHOBeHHEe — mpucnocoOieHud y  opranusMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobieHuil y opranu3MoB: MOp(dooruyeckue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeleH4Yeckrue.  OTHOCHUTEIBHOCTh
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpO3BOIIOIMU. M3omsmus — kitodyeBoil (aktop BugooOpazoBanusa. Ilytu u
CIIOCOObI BUI000Pa30BaHUS: aJUIONAaTPUUYECKOE (reorpaduueckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monUIIONIU3anus,
rudpuauzanus). JuTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponb  sBONIONMOHHOM OHONOTMH B pa3pabOTKE HAYYHBIX METOJI0B
coxpaHeHus: OMopa3Ho00pa3usi. MUKPOIBOJIOLMS M KOIBOJIIOIMS Mapa3uTOB U HX
X0351eB. MexaHnu3mbl (POPMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM H CHOCOOBI
OOpBHOBI ¢ HEH.

JdemMoHcTpaumuu

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

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHUYUBOCTHY, «[lomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBiieHus 3akoHa Xapau—BaiinOepra», «JIBmwkyine
CUJIBl HBOJIIOIIUNY, «JKOJOTUYECKAs U30JSALUA MOMYJSALUHUA CEBAHCKON (openny,
«l'eorpaduueckast UM30IAUMs  JIMCTBEHHMIIBI CHOUPCKOM W JINCTBEHHMIIBI
naypckoi», «llonynsrOHHbIE BOJHBI YACICHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JEHCTBUSL €CTECTBEHHOro 0TOOpa», «®PopMbl OOpHOBI 3a CYIECTBOBaHHEY,
«nycTpuanbHblii MenaHu3M», «KuBble nckonaemelie», «llokpoBUTEIbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX),
«Duznonornueckue anantanuu», «lIprUcnocoOJEHHOCTh OpPraHu3MoOB U €€
OTHOCHUTENBHOCTBY», «Kputepuu Buaa», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrocoObl BugooOpa3oBanus», «l['eorpaduueckoe BHUI000pa3oOBaHUE
TPEX BHUIOB JaHABILIEH», «DKOJIOTMUYECKOE BHUA000pa30BaHHE BUIOB CHHHID,
«ITomunouss! pactennin», «KamyctHo-peneunsiii rTHOpum.

O6opynoBanue: repOapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydelia NTUIl U
3BEpeil ¢ mpuUMepaMy Pa3IMYHBIX MTPHUCIOCOOJICHMI, dYydella NTUI[ U 3Bepei
pPa3HBIX BHJOB, TepOapuu pacTeHUd OJM3KUX BHUJOB, OOpPa30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHEe HM3MEHUMBOCTH Yy 0cCO0ed OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobmeHus  OpraHm3MoOB U HX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTHY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHIOB 1O MOP(POJIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOIUS U €€ Pe3yJIbTAThI

Metonbl  HM3ydeHHs MaKpol3BOJMIOLMHU. [laneoHTOJOrMYecKHe  MeTOJbl
uzydeHus: HdBosonuu. IlepexonHbie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus 3Bojtonuu. CpaBHeHHE (IOPHI U
dayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emmau. Bumwi-
SHJIEMUKHU U PEJUKTHI.



OMOpHONOrHYecKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
ABOJIONMHU. ['eHeTHYecKue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TMOSIBJICHUS
ABOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHBbI.
PynuMenTtapasie  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUUYECKUE,
OMOXMMHYECKHEe M  MaTeMaTHMYeCKhe  METOAbl  M3YYCHHS  HBOJIIOIMH.
['omonoruynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTaIlMU U 3BOJIFOLIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) IBOJIOUUM. [IpuHyun cmenvl GyHKYULL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUN.

JleMoHCTpanun

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, J. ['ekkerb.

Tabmuibl 1 cxembl: « OUIOTEHETUYECKUN Pl JOMAIN, «APXEONTEPUKCH,
«3Bepo3yobie  smiepe»,  «Crerounedans»y, — «Punnodpute»,  «CeMeHHBIC
ManopoTHUKN», «buoreorpapuueckue 30HbI 3eMiun», «llpelid KOHTUHEHTOBY,
«Penmuktby, «HauanbHble CTaaud SMOPHOHAIBHOTO PA3BUTHUSI TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTUYHBIE OpraHe», «PyIuMEHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE Ha0Ophl 4YEIOBEKa M IIHMMIIaH3e», «l JIaBHBIE
HampaBJIEHUS 3BOJTOLUNY, «OO0LIMe 3aKOHOMEPHOCTH HBOJIIOLIUNY.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KM3HU HA 3emuie

HayuHble THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 u
naHcrnepmusi. JJoHayuHble MPEACTABICHUS O 3apOXKICHUM >KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONpOBEPKEHHE omnbITamMu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHoBHBbIE ATanbl HEOPraHUYECKOU DBOJIIOLUH. [ImanerapHas
(reosornyueckas) HSBOJIIOIMA. XUMHYECKash dBOJIOINUSA. AOHOTeHHBIH CHHTE3
OpraHnyeckux BemecTtB n3 Heopranudeckux. Ombir C. Mumepa u I'. HOpm.
Obpa3oBanue mnonuMepoB u3 MoHomepoB. Koanepsartnas rumotesa A. U.
Omnapuna, runoresa nepBudHoro 0ynaroHa k. XonaeitHa, TeHETHYECKas TUIIOTe3a
I'. Ménnepa. Pubosumer (T. Yex) u rumoresa «mvupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emnmn u meronpl €€ wu3ydyeHus. lckomaemple OpPraHUYeCcKHE
octatku. [eoxponomorus u e€ w™eronbl. OTHOCUTENbHAs U aOCOJIOTHAs
reoXpoHoJIorus. I'eoXpoHoIornuecKas ImKana: 30Hbl, 3pbl, IEPHUOJIBI, SITOXH.



HauvanbHblie 3Tambel opraHndeckor sBosrouuu. [losBIeHHE H  3BOJIOLUSA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOreHe3). IBOIMIOIMOHHOE MTPOUCXOKICHHUE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUHE
OCHOBHBIX T'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl 3BOJIONHMH BBICIIUX pacTeHUH. OCHOBHBIE apoMopho3bl
pactenud. Beixon pactenuii Ha cymry. [losiBieHne CIOPOBBIX pAacTeHUU W
3aBoeBaHMEe UMM cymu. CeMeHHble pacTeHus. [IpoMCXOoKIIeHHE IBETKOBBIX
pacTeHuil.

OCHOBHBIEC ATanbl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. IlepBble XOpaoOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuianil. [IpoucxoxknaeHre MICKOMUTAIOMUX U
ntuil. [lpuHuun kimrodeBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pazutne xu3HM Ha 3eMje IO ’paM U MEepuojaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KaifHo30i. OOmas  XapakTepucThka KiuMmMara |
reoJorndyeckux mnpoueccoB. [losiBieHHE W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yClIOBUs U BIUSHUE Ha Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBbie BBIMUPAHHSI — IKOJOTMYECKUE KPU3HUCHI npouuioro. [Ipuumuel u
CIEACTBUSI MacCOBBIX BbIMHpaHHWil. COBpPEMEHHBINH SKOJIOTMYECKUM KPU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHasi cucrteMa opraHmyeckoro mupa. [IpuHuunel kinaccupukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIBI OPTAaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, U. 1. Meunukos, A. H.
Omnapun, [Tx. Xonnevin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbiTa @. Peany, «Cxema onbita JI. I1actepa mo
U3YUYCHUIO CaMo3apoxkaeHus xu3Hm», «Cxema ombita C. Mumnepa, I. FOpuy»,
«JTanbl  HEOPraHWYECKOW  3BOJIOLMW»,  «l €OXpOHOJIOTMYECKAsT  IIKaJIay,
«HavanbHble ATanbl OpraHuYecKoi ABOJIONNNY, «CxemMa 00pa3oBaHUsS dYKAPHUOT
nyTéM cuMOuorenesa», «Cucrema >XUBOW mpupoab», «CTpoeHHE BHUpPYyCay,
«Apomopdo3sl  pactenuity, «PuHMOPUTH), «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokiierounsle Bomopociny, «Mxu», «llanoporHukn», «l'onocemeHnHsbie
pactenusi», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimme», «KuieqdHONOIOCTHBIEY,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOIHEICY,



«IIpecmbikaromuecs», «lItuupy, «Mekonuratomme», «Pa3Buthe Ku3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKOU 3pe», «Pa3BuTHE KU3HU B
I1aJIE030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTAENOB, KOJUICKIIUU
HAaCEKOMBIX, BIIQYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
WTJIOKOXKHUX, CKEJEThl IMO03BOHOYHBIX JKMBOTHBIX, Yyd4esla ITHI WU 3BEpeu,
KOJUICKIIMM OKAaMEHEJOCTEN, MOJIE3HBIX HMCKOMAEMbIX, MYJISIKM OpPTraHHUYEeCKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnaa  sa0oparopHas padora «MoJenupoBaHHE  OIBITOB
Mumiepa—tOpu 1o uzydeHuto abUOreHHOro CUHTE3a OPTaHUYECKUX COSUHEHUN B
MEepBUYHOM aTMochepe.

JlaGoparopnass padora «lI3ydeHue W OINHCAHWE HCKOMAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «3yueHue OCOOCHHOCTEH CTPOEHHUS PpaCTEHUMN
Pa3HBIX OTACIOBY.

IpakTnueckas padora «3yueHre oCOOCHHOCTEW CTPOCHUS MO3BOHOUYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHne 4ea0BeKa — AaHTPONOTeHe3

Paznenbl u 3a1aun aHTPONOJIOrMUA. METOIbl aHTPOIIOJIOTUH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenurunosnHbie
BO33peHUs. COBpEMEHHbBIC HAYUYHBIE TEOPUHU.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHUE YEIIOBEKA.
CBugerenbcTBa  CXOJACTBA  YENOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUUECKHE, (bH3HO0TIOT0-OMOXUMHUYECKHE,
nopeAeHYeckrne. OTINYUS YeJIOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIIBHOMN
CHUCTEMBI.

JIBrokymue cuibl ((hakTOpbl) aHTPONOreHe3a: OMOIOrMYECKUE, COLMAIbHbIE.
CooTHonieHrne OMOJIOTMYECKUX U COIMATBHBIX (DAKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTpOINOreHe3a. PaHHWE 4YenoBeKOOOpasHbIe O00E3bsHBI
(IpOKOHCYIIBI) M paHHHE MOHTUABI — OOIIKE MPEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
JMO/IEN. ABCTPAIONUTEKN — JBYHOTHE NMPEIKH JoJei. YenoBeK yMenblid, MEPBbIE
W3TOTOBJIEHUS OPYAUM Tpyaa. UemoBeK NpsIMOXOASAIIAN U MEPBBIA BBIXOJ JIFOIEH
3a mpenensl  Adpuxku. YemoBek reijenbOeprckuit —  o0mM  TIpeaok
HEAHJAEPTAIBLCKOTO YEJIOBEKA M YEJIOBEKAa pa3yMHOro. YenoBek HeaHIAepTalbCKUM
KaK BHUJ JIFOJEH XOJIOOAHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKHI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TaneoreneTrka u MajJiecOreHOMUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMSIX
yesnoBeka. MyTanMoHHBIN mpouiecc U noauMopdusM. [lomynsiiiuoHHbIE BOJIHBI,
npeid reHoB, murpanusa U «3QpQPexT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckne pacel. [loHstne o pace. bonbimme pacel: €BponeougHas
(eBpasuiickasi),  aBCTpaJlo-HETpoHHAass  (PKBAaTOpUalibHAs),  MOHTOJOUJHAS
(a3narcko-aMepuKaHcKasi). Bpems u myTH pacceneHHsl 4YeloBeKa IO IUIAHETE.
EauncTBO  dyenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[Ipucnoco01eHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSM OKpPYXKalOLEH Cpebl.
Bnusaue reorpaduueckoit cpeapl W apeiida TeHOB Ha MOPQOJOTUIO U
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiiiHapabple  MeToAbl B (Qu3nueckod  (OMOJIOTHYECKOM)
AHTPOIOJIOTUM.  OBOJIIOLIMOHHAA ~ AHTPOIOJIOTHMS M HaJ€0aHTPOIOJIOTHUs
YeJIOBEUECKUX NOMYJSALUUNA. broconMalbHbIE MCCIEI0BAaHUS IPUPOABI YEIIOBEKA.
HccnenoBanue KO3BOMIOIUHN OMOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpanun

[Hoptpersr: Y. Japsun, JI. Jluku, 4. 4. Porunckuii, M. M. I'epacumos.

Tabmunp! u cxeMbl: «MeTobl aHTPONOJIOTUNY, «[ 0JJOBHON MO3I' UETIOBEKAY,
«YenoBekooOpa3Hble 00€3bsiHb, «CKEIeT 4YelOBeKa M CKEJET IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbD», «JIBUKYIIIHE CUIIBI aHTPOIIOT€HE3a», « DBOIIOLMOHHOE
IpPEBO  4YENOBEKa», «ABcTpanonutTek», «YenoBek  ymenwli», «YUenoBek
NPAMOXOIAIININY, «J[eHncoBckuii yenoBek» «Heanaepranbip», « KpoMaHbOHIIBD,
«IIpenku yenoBeka», « ITarbl IBOIIOLUN YEITOBEKA», «Packl UueIoBeKay.

OO6opynoBaHue: MYJISDKM — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHabHOU
KyJIbTYphl ~TIPEIKOB 4YeJNOBEKa, penpoaykiuu (pororpadbum) kapTuH C
MU(DOTOTHIECKUMU U OUOJNEHCKUMH CIOKETaMH TPOMCXOKICHHS UeJIOBEKa,
(doTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIETh
yeperna 4ejJoBE€Ka M 4Yepena IIUMIIAaH3€, MOJENb KHUCTU 4YelOBeKa M KHUCTU
MIMMIIaH3€, MOJICNIM TOpCa MPEAKOB YEIOBEKA.

JlabopaTtopuasi paGora «l3yueHne o0COOCHHOCTEW CTPOCHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne 3KOJIOrMYECKUX aJanTaluid YETOBEKay.

Tema 6. Jxonorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CUCTEM C OKpY Kalollel cpeaoi

3apoxxaeHue U pa3BuUTHE 3Kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepnoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéa. Pa3nensl u 3agaun
3KoJIoruH. CBS3b 3KOJIOTUU C APYTUMH HAyKaMH.



Metoasl sxonoruu. [loneBble HaOMIOACHHUS. DKCIEPUMEHTHI B SKOJOTHH:
OpupoAHbIe U JlabopaTopHble. MojeanupoBaHue B OKOJIOTMU. MOHUTOPUHT
OKpY’KaroIel Cpesibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HAaYEHUE DOKOJIOTMYECKMX 3HAHMM JUISI  4YEJOBEKA. JKOJOTHMYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBedecTBa ¢ Mpupoaoil. PopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEIEHUSI.

JleMoOHCTpanun

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxemsl: «Paznensl sxonorun», «Meroasl 3Koyorun», «Cxema
MOHHUTOPHUHIA OKPYKArOLIEN CPEIbI».

JlaGopaTopHasi padora «3yueHue METOJIOB JKOJIOTUYECKHUX
HUCCIIEIOBAHUIT.

Tema 7. OpranusMsl U cpea 0OUTAHUS

DKoJIOTHYeCKHE (PaKkTOpbl U 3aKOHOMEPHOCTH MX AeicTBuia. Kiaccudukanus
AKOJIOTMYECKUX (PAKTOPOB: abMOTHYECKHE, OMOTHUECKUE, aHTponoreHHble. O01me
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpPraHHU3MBI.

Abuotnueckue (dakrtopel. CBer Kak skojormyeckuid Qakrop. [elicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CurHanbHas pojib CBETA.
DoTONEPUOIU3ZM.

Temneparypa kak skojormyeckuid Qakrop. [edicTBue Temmeparypbl Ha
opranu3Msbl. [ToMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojormyeckuil (akrtop. Ilpucnocobienus pacTteHud K
nojAep>kaHuto BojgHOTO Oanmanca. Knaccudukanus pacTeHUil MO OTHOIIEHUIO K
Boze. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHas,
riyOMHHAs  TOJAINOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  Du3HKo-XUMUYECKHUE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOsieHusi OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putrmsl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOuYHBIE U
rOJU4HbIe PUTMBL. [IpHucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU JKU3HU.

Kusznennoie @opmbl opraHuzMoB. [loHsiTue O JKU3HEHHOW (QopMme.
XKuzHenHsie (OpMBbI paCTEHUIN: JEPEBBS, KyCTAPHUKH, KYCTAPHUUKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHUOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne (bakTopsI. Bunet  OuoTHuUeckMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHITUS, XUITHUIECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koomeparus,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3auMoOJIecTBUs  (TomMueckue,  Qopuyeckue, dadbpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHUCTBUNA Il CYIIECTBOBAaHUS OPTraHU3MOB B CpeJe
obutanus. [[puHIMI KOHKYPEHTHOT'O UCKITIOUCHHS.

JdemMoHcTpanuu

Tabmuupl U cxembl: «OKonoruueckue Qaxtopbl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpOBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl O0O0MTaHUS OpraHU3MOB», «bHOIIOTMYECKHE PUTMBDY,
«Kuznennole  ¢opmbl  pacTeHui», <« KusHeHHbie  (OPMBI  KUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIeca», « DIKOCUCTEMA XBOMHOTO Jecay, «llenun
NMUTaHUS», «XulHu4decTBo», «llapasutuzmy, «KoukypeHuus», «CumOuo3y,
«KoMmeHcanmzmy.

O6opynoBanue: repOapuu pacTeHUHW U KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BJIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTECHUSI, TepOapUU U KOJUICKIIUN TEIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Yyyena MTHIl U 3Bepell, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraMm, kcepodpuram, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpeax,
repOapuM M KOJUIKIIMM PACTEHUA W JKUBOTHBIX, OOJAJAIONUX YepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUH KU3HHU, TepOapuu U
KOJUUIGKIIMM PACTEHUUW M >KMUBOTHBIX PA3IMUHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTHUYECKUX B3aUMOCHCTBUSX.

JlaGopaTopHasi padora «BpIABICHHE MNPHUCTIOCOOJICHUN OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopnasi paGora «BpisiBIeHHEe NPUCTOCOOJEHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlaGopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTHM pAacTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUA0B M NOMYJIALMIA

DOKOJIOTUYECKUE  XapaKTePUCTUKU  TOMYJISAIUH. [Tomymsiiuss Kak
Oounonornyeckasi cucrema. Poiab HEOTHOPOAHOCTH Cpenbl, GU3NIECKHX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyyianuid. OCHOBHBIE TIOKa3aTEAW MOMYJISALMU: YHUCICHHOCTb, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIMSL.

Dkosioruyeckas CTpykrypa nonyiasiuud. OneHKa YUCIEHHOCTU MOMYJISIIHY.
Jlunamuka nonyisiuuu U e€ peryisuus. buoTudyeckuil moTeHIMan MOMYJIAIUH.
MoaenupoBanre AMHAMUKH TTOnysiuuu. KpuBble pocTa YUCICHHOCTH MOMYJIALUU.
KpuBbie BbDKUBaHMSA. Perynsius YWCIEHHOCTH TMOMYJSAIUNA: pojb (HAKTOPOB,
3aBHCSINNX M HE 3aBUCSINUX OT IUIOTHOCTH. DKOJIOIMYECKUE CTpAaTeruy BUIOB (I- U
K-ctparerun).

[TonsitTue 00 sKkonornyeckoil Huie Buaa. MectooOutanue. MHoOromepHas
MozeNb 3KoJiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KonIOTMYECKOU
Hui. [ToTeHuManbHast ¥ peaaTu30BaHHAs! HUIIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUABI M HMX KU3HEHHBIE
CTpaTeruu. JKOJOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpalMil >KUBOTHBIX. buosorndeckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Ix. . XaT4nHCOH.

Tabmuupl W cXeMbl: «DKOJOTHYECKUE XapaKTCPUCTUKH  TOMYJISIIUN,
«ITpocTpaHCTBeHHass  CTpyKTypa  IONysiuuu», «Bo3pacTHbie  IHpaMHUIbI
nonyiasiuun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogaeinb 3xkonorndeckoit Humu J[x. M. XatuuHconay.

O6opynoBanue: repoapuu pacTCHHH, KOJJISKITUN )KHBOTHBIX.

JlaGopaTtopnasi  pabora «lIpucmocoOneHuss ceMsH  pacTeHUH K
PaCCEICHUION.

Tema 9. Jkoji0rus cO00MIECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3Mamu B OMOLIEHO3E.

Dkocuctema Kak OTkpbiTasg cucteMa (A. Jx. Tencnu). OyHKUMOHAIbHBIE
OJIOKM OpPraHu3MOB B JKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue 1enu u ceTtd. AOHOTHYECKHE OJOKH
skocucTeM. [TouBbl 1 Wbl B 3KocucTeMax. KpyroBopoT BeliecTB U MOTOK YHEPTrUu
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTelM  JIKOCUCTeMBbl. buomMacca W mpoIyKUHS.
DKOJIOTHYECKHUE MUPAMUIbI YUCe, OMOMACCHI U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIECCMM W HUX IMPUYMHBL. AHTPONOTEHHBIC BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. buopaznoobpasue u 1noiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOITIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopeti U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHos. Pasznmnuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
¢mopa u ¢dayna. CuHaHTponM3amus TOPOJCKON ¢ayHbl. buonormdeckoe u
XO3SIICTBEHHOE 3HAYCHHUE arpO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Ponb kackaownoeo sghgexma u 8ud06-30upukamopos (Kiroueswix
61008) 6 QyHKYUOHUpOoBanuu 3Kkocucmem. IlepeHOC SHEPIUU U BEIIECCTB MEXKIY
CMEXXHBIMHU 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIUN U HKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBUIA.

Mexanuzmwi 8030elicmeust  3A2pA3HEHUll  PA3HbIX Munos Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKONO2UYECKO20 — HOPMUPOBAHUSL — AHMPONOSEHHO20 — B8030€UCMBUSL.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX SIKOCUCTEM.

JleMoHCTpanun
[Toptper: A. [Ix. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OWoOLIeHO3a»,  «ODKOCHCTEMA

IMPOKOJIMCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIE
IPYIIbl OPTaHU3MOB B 3KOocUCTEME», «KpyroBOpOT BEIIECTB B IKOCUCTEME,
«llenn nuTanus (macTOUIIHAS, JETPUTHAS )», « DIKOJIOTUUECKAs TUpaMuUa YUCEID»,
«IKojoruyeckas nupamuga 0uoMacchly, « IKOJOTUYECKAs MUPAMHIa SHEPTUNY,
«O06pazoBanue Oonotay, «llepBuunas cykueccus», «BoccraHoBieHue jeca mocie
noxkapa», «JKocucTemMa 03epa», «ArpoueHo3», «KpyroBopoT BEmIECTB M MOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOboskocuctem».

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uydelia NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBApUYM KaK MOJICIIb
AKOCHUCTEMBI.

IMpakTuyeckas padora «3yuenue u onucanmue ypoodIKOCUCTEMBD.

JlabopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «IKCKypcHsl B THIHYHBIN OuoreorieHo3 (B AyOpaBy, Oepe3HsK,
EIBHUK, HA CyXOI0JIbHBINA UM IOMMEHHBIN YT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYpCHsl B arpOdKOCHCTEMY (Ha MOJie WIA B TEIIMYHOE
XO35ICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTemMa

buocdepa — oOmennanerapnas o0osnoyka 3eMiM, TJ€ CYIIECTBYET WIIU
CyLIecTBOBaJIa KM3Hb. Pa3zButue npeacrapieHuii o onochepe B Tpynax . 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BellecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CymiecTBOBaHUS Onocdeprl. OcoOeHHOCTH OHOChephl Kak
ro0anpHON 3KOocucTeMbl. J[MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEILIECTB U OMOT€OXMMHUYECKUE IUKIIbI (Yriieposa, a3ota). PUTMUYHOCTH SIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitTue o OGuome. OCHOBHbIE OMOMBI CYUIU:
TYH/pa, XBOMHBIC JIeca, CMEIIAHHBIC U MMUPOKOJIMCTBEHHBIE Jieca, CTEIH, CABaHHEI,
MTyCTBIHU, TPOIMUYECKHUE JIeCca, BRICOKOTOPhs. Kimmart, pacTUTEIbHBIN U KUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa U QyHKIUS KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO TOTEHIIMAIA U
Oonoc@epHbIX PYHKIUIA.

JemMoHCTpanuu

[Toptpetsi: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eochepsr 3emnn», «KpyroBopoT azora B mpHUpOE»,
«KpyroBopoTr yriepoma B mpupoae», «KpyroBopoT KucCIopoga B IPHPOIC»,
«KpyroBopoT Boabl B npupojie», «OcHOBHbIE OMOMBI cymny, «Kiumarnyeckue
nosaca 3emum», «TyHapa», «Tairay, «CMmemaHHbiid jiecy, «IIMpOKOTMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponnueckuit gecy.

O6opynoBaHue: repobapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKITUY KUBOTHBIX.

Tema 11. YesnoBek M OKpYyzKaKIIasi cpeaa

DKOJIOTUYECKHE KPHU3UChI M WX MPUYMHBL. BosmelcTBue uyenoBeka Ha
ouochepy. 3arpsisHeHHEe BO3AymIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUC
BOJHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MMOYBEHHBIX PECYpPCOB. MI3MeHEeHHE KInMara.

AHTpOIIOTE€HHOE BO3AECHCTBHE HA PACTUTENIbHBIN M KUBOTHBIM Mup. OxpaHa
PACTUTENHHOTO W JKUBOTHOTO MHUpAa. OCHOBHBIC TPHUHIIUIBI OXPaHbI TPHUPOJIHIL.
Kpacasie xuuru. Ocobo oxpansemble mnpupoansie Tepputopun (OOIIT).
Borannueckue capl u 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTONYMBOTO PA3BUTHsI YEIIOBEUECTBA W TIPUPOJIBI.
PamimonanpHOE  MPUPOJIONOIB30BAHUE W COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emun. OOIKME 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSATHBIE TIOCIIECTBUS.

Pa3BuTHe METOJOB MOHUTOPUHTA pA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie ucciedosauus nepexooa K pecypcocbepezaroujeti u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonocuueckoe paznoobpasue u bOuopecypcol.
Hayuonanvnvle ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
ungopmayuu nNo COCMOSAHUIO OMOENbHbIX 6U008 U dKkocucmem. (OcHoBbl



sKopeaburumayuy  Kocucmem U Ccnocobos 6opvoObl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTHEM.

JleMoHCTpanun

Tabmumel W cxeMbl:  «3arpsisHeHHE — aTMocdepb»,  «3arps3HEHHe
ruapocheprr», <«3arps3HeHue 1mouBb», «llapHMkKoBBIE  3ddekT», «Ocobo
OXpaHsSeMbIE IIPUPOTHBIC TEPPUTOPHHY, «MOJIETH YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHSEMbIX PACTCHUNM M JKMBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHol KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4JaronMMucsl MporpaMM CpelHero o0miero oOpa3oBaHUs: JIMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl 10 OMOJIOTUH
BBIJICJICHBI CIIEAYIOIINE COCTAaBJISIONIME: OCO3HAHKME O00YyYaroUUMUCS POCCUMCKON
IrPpaXXIAHCKON HUIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPENENeHUI0, Haiuuyue momusayuu K OOydYeHHUIO  OHOJIOTHH,
yeneHanpaeienHHoe pazsumue BHYTPEHHHX YOEKIEHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA pa3BUTUS OHOJIOTMYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMHU, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haluyue NPABOCO3HAHUS  IKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums 1eJIA U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJIOTHUU JOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIBLHON JESITEILHOCTU B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEACHUS W CIOCOOCTBYIOT TIpOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEW TMO3ULIHUM JIMYHOCTH, MATPUOTU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KECHUS, OCPEKHOTO OTHOMIICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpPOSIE U
OKPYKaroIIEH Cpeie.

JlnyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTH O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3WUIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlU/, TO3WUTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, pacIIUpPEHUE KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOIECCE pean3alli OCHOBHBIX HAIlPaBJICHUMN
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIIEeT0oCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA M MPaBOINOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTH TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PELICHUU y4E€OHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMIO3MIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/JICUCTBUS JIIOJIEH C Pa3HBIMU YOCKJICHUSIMU, KyIbTYPHBIMU I[IEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
yueOHBbIX, TIO03HABAaTEIbHBIX M HCCJIEAOBATEIbLCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MpPH OOCYKJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJOHTEPCKOM ACSITEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTH TNEpe
Ponuuou, ropmoctn 3a cBOM Kpaid, CBOO PoauHy, CBOW S3BIK M KYJBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACIEAUIO U MaMATHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYCHHUS OWOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMUS:

OCO3HAaHUE JyXOBHBIX LIECHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHNWE K CBOUM POJIUTENSAM, CO3aHNUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHA UEHHOCTEH CEMEMHOW KWU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUMH;

MOHMMAHHUE 3MOLIMOHAIBHOTO BO3JICHCTBUS )KUBOM MPUPOIBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuueckoro BocnuTaHuA, GOPMHUPOBAHHUS KYJIbTYPbl 310POBbsI H
IMOIMOHAJIBLHOTO 0JIaroNoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOro M 0Oe3omacHOro oOpa3a KHU3HU
(3mopoBOE  TUTaHUE, COONIOJICHHE TUTHMEHUYECKHX TMpaBWI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHH H OTAbIXa, peryasipHas ¢u3ndecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOro MOBEICHUS B CUTYaIIUSIX, YTPOKAIOIIHUX 3/IOPOBBIO U KU3HU JIFOJICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIMOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOT0 BOCTIUTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMATIbHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3IMuHbIM cdepam npodhecCHOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymeld npodeccun U pearu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUIAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHUS;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KyJIbTYphI: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TMOCTYIIKOB W OLEHKM MX BO3MOXHBIX TIOCJIEACTBUM ISt
OKpYXKarouen Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HAHUST W YMEHUS TpU pPEHIeHUH TPoOJieM, CBS3aHHBIX C palMOHAIBHBIM
MPUPOJIONIOIL30BaHNEM  (COOMIOZICHME TpaBWUJI  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXPaHEHHWE paBHOBECHS B DKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEphI);

aKTUBHOE HENPUATHE JEWCTBUM, NPUHOCAIIMX BpPEN  OKpYXKaroIIeH
OPUPOAHON Cpelie, YMEHHE MPOrHO3MPOBATH HEOJIArOMPUSTHBIE KOJIOTMYECKHUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILLAT UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIITUICHHS], SKOJIOTHIECKON KYJIbTYPHI,
OTbITa NEeSITeTbHOCTH HKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIbHOM, KOMMYHHKATUBHOM M COIMAIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKOU JESITEIBHOCTH DKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOLIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJbMH U TIO3HAHUSI MUDA;

MOHMMaHWE cheru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAaHMN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEJIOCTHOTO
MPEACTABICHUS 00 OKPYXAIOIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOlecTBa, B IMO3HAHUM MPUPOJTHBIX 3aKOHOMEPHOCTEW M PEHICHUH MpoOeM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsI COBPEMEHHON LMBWIM3ALUU:
oOecrieueHrsT HOBOTO YPOBHS PAa3BUTHS MEIUITMHBI, CO3JaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pElIaTh PECypCHbIE  MPOOJEMbl  pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXO/A U3 III00aTBHBIX YKOJIOTHYECKUX MPOOJIEM U
o0ecrieueHuss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
MCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHYECKUX 3HAHUH B IIEJISIX
MOBBINICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU oOydaronuxcs, (GopmMupyeMoi
MIpU U3y4YEeHUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIMOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJb30BaTh TIOJydaeMble 3HAHWS IS aHaiM3a |
OOBSCHEHHUSI SBIICHUN OKPYXKAIOIIET0 MUpa U MPOUCXOIAIINX B HEM M3MEHCHMUIA,
yMEHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
MUMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJOTWYECKUE 3HAHUS IS
perieHus mpo0JIeM B peabHbIX KU3HCHHBIX CUTYaIIHSIX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW MAESATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO U HUCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEepPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM O OHOJOTUU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIUXCS
MEKIUCIUTUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE MOHSATHUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB ITO3HAHMSI,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecC,
CUCTEMa, Hay4dHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCClleloBaHUEe,  HAONIOJIEHWE,  U3MEpEHHEe, OKCIHEPUMEHT U  JIpyTHUe);
VHUBEpCAIbHBIC y4deOHBIC JACHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHUBHEIE,

PEryJISTUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIMH OOYy4aroluXxcs; CIOCOOHOCTb
00yJarommxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,

MHPOBO33pPEHUYCCKHE 3HAHUS W  yYHUBEpCAIbHBIC Y4ueOHbIE JCHCTBHS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

B pesynprate wu3yueHus OWOJOTMM Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3zoBanust y oOyuwaromerocss OyayT c(opMupoBaHbl IO3HABaTEIbHBIC
YHUBEpCaIbHbIC YICOHBIC NEHCTBUS, KOMMYHUKATUBHBIEC YHUBEPCAIbHBIC YICOHbBIE
NEHUCTBUS, PEryJATHBHbIE YHUBEPCAIbHBIC Yy4ueOHBIC JICHCTBHSA, COBMECTHAs
eI TCILHOCTD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHuUsl TOKHBI OTPAXKATh:

OBaanenue YHHBeEpPCAJIbHBIMH YueOHbIMU NMO3HABATEJbLHBIMH
JEUCTBUSIMU

1) 6a30BbIe JJOrHYeCKHe AeiiCTBHS:

CaMOCTOSITeILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPU OCBOCHHWM 3HAHUH TMPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiIaccuuKammu, 0000IIeHNS ), pACKPHIBATH CMBICIT
OMOJIOTUYECKUX TOHITHH (BBIACISITH UX XapaKTepHbIC MPU3HAKHU, YCTAHABIUBATDH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OMpEeNeNaTh LU ACATCIbHOCTH, 3ajaBas MapaMeTphl U KPUTEPUU HX
TOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU IICIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PAKTOB M SBJICHUM
YKABOM ITPUPOBI;

CTPOUTH JIOTMYECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JCAyKTUBHBIC, IIO
aQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPHBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKIFOUCHUS,

MPUMEHSTH CXEMHO-MO/JIEILHBIE CpelncTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHWA B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTax, a



TaKKe  MPOTUBOPEYMM  Pa3HOrO  poOJa,  BBIABICHHBIX B Pa3lUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOJIEMBbI ¢ YUETOM aHajin3a MUMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBBI B ICSTEIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE AEHCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIEI0BATENBCKON U MPOSKTHOU JIEATEIHHOCTH,
HaBbIKAMM  pas3peuieHusi npo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METO/IOB PELIEHUS IPAKTUUECKUX 3ajad, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUABI JESATENBHOCTH IO MOJYYEHHUIO HOBOI'O
3HAaHWA, €r0 HWHTEPIpETAINH, MPEOoOPa3OBaHUIO M TPUMEHEHHUIO B YUYEOHBIX
CUTYaIUsAX, B TOM YUCJIE TP CO3JaHNH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

(GopMHUpPOBATh HAYUHBIM TUI MBILUIEHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHUEM,
KJIIOYEBBIMU MTOHITUSIMU U METOJIaMU;

CTaBUTh W (OpPMYITUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOM
AESTENbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3y €€ pEeIIeHHUs, HaXOAUTh apryMEHTHI ISl JOKa3aTelIbCTBa
CBOMX YTBEpXKICHUH, 3a7aBaTh MapaMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUIeHHWs 3aJauyd  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISAThH II€JICHANIPABICHHBIM MOMCK MEpEeHOca CPEACTB U CHOCOOOB
AeicTBUS B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAaHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JjacTu
KHU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YICOHBIX IPEIMETOB;

BBIIBUTAaTh HOBBIE MJIEU, MpEAJiaraTb OpUTHHAJIbHBIC MOAXOAbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33Ja4H, I0MYCKAIOIIKE albTepHATUBHBIC PELICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(pOpMAIH (TEKCTEe Y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CJIOBapsSX U
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VHTepHeTe), aHaIM3HpPOBATH



MH(GOPMALIMIO PA3IUYHBIX BUOB U (OPM IMPEACTaBICHUS, KPUTHUECKU OLIEHUBATH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHSATH PA3IUYHbIE METOJBI IPHU MOUCKE U
otOope Omosiormueckoil HHMOOpPMAITUU, HEOOXOIUMOM 711 BBIMOJHEHUS YUeOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOJb30BaHUS WHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpMYy  MPEICTaBICHUA
ouosiornyeckor uHpopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padore ¢
Ononornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJaJIeTh  HAaBBIKAMHM  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBiaseHue yHUBEPCAJTbHBIMIA KOMMYHUKATHBHBIMH J1€/iCTBUSIMM:

1) oGmenue:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO Y4acTBOBAThH
B JMAJIOT€ WM JMCKYCCHUU O CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIBHO BBHIMIOJIHEHHS TpeAiaraeMoi
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMHN IPYTUX YYACTHHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaThb HEBepOaJbHbIE CpEACTBAa OOIIEHHS, NOHUMAaTh 3HAYECHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHTYallWH,
YMETh CMATYAaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHUs JAPYTUX JIOJEH, POSIBIATh YBAKUTEIBHOE OTHOUICHHE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboOTHI MPU PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IpPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3aauH;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€ToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;



OPUHUMATh L€  COBMECTHOM  JI€ATE€JIbHOCTH, OpPraHu30BBIBaTh U
KOOPAMHUPOBATh JEWUCTBUS IO €€ NOCTHKEHHIO: COCTABJATh IUIAH JICWCTBUU,
pacupenensiaTb poiau ¢ Y4€TOM MHEHHM YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAHIbI B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHUBAaTh MJAEH C TMO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO M BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PEryJISTUBHBIMHU 1CHICTBUSIMH:

1) camoopranu3anus:

UCIIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS JUIsl BBISIBICHUA MNpoOJIeM U UX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI LEJNEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATENBHYIO JESTEIBHOCTD, BBISBISATH
npo0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEeATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacumMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IMIUPOKOW JPYAULUU B
pPa3HBIX O00JIACTSX 3HAHWM, TOCTOSHHO TOBBINIATH CBOW OOpa30BaTENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/J€Th  HAaBbIKAMU  [IO3HABAaTEJIbHOM  peQUIeKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHMM, MCIOJIb30BaTh MPUEMBI pedIEKCUM JJI1 OLIEHKU CHUTyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS M0 HX
CHW)KECHHUIO;



IIPUHUMATh MOTHMBBI M apPryMEHThl JPYIMX IIPU aHaIU3€ pe3ybTaToB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AHAIU3E pe3yJbTaToOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pE3ynbTaThl OCBOCHHUSI COJEpPXKAHUS YYEOHOTO TpeaMeTa
«buonorusi» Ha yriayOn€HHOM ypOBHE OpPHUEHTHPOBAHBI Ha OOecreueHue
npopunbHOro  00yueHuss  oOydaromuxcsa  Ouosiorud. OHHU  BKJIIOYAIOT:
cnenuduyeckre 1 OMOJIOTMK HayYHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUM 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUIO 3HAHUM, BUJBI JIEITEIBHOCTH T10
MOJYYECHHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a TAK¥KE B
peanbHbIX XKU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3ynabTaThl MPECTABICHBI IO
rojiamMm U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kjacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTe€ U POJH OWOJOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpPA, B
MO3HAHUU  3aKOHOB TPUPOJBI U  PEIICHUH MNpoOJieM  paluoOHaILHOTO
IPUPOAOIIONH30BaAHUSA, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BIAJCHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATalOIINE OUOJIOTHYECKUE TEPMUHBI U TOHSATUS (KU3Hb, KJIETKa,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CAMOPETyJslusi, CaMOBOCIPOU3BEICHUE,
HACJICJICTBEHHOCTh, M3MEHUMUBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(knerounast teopust T. [lIBanna, M. lInelinena, P. BupxoBa, XxpoMocomMHas Teopus
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o wneHrpax
MHOTOOOpa3usi W TNPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pAacTeHHUM),  3aKOHBI
(eamHOOOpaA3Usi MOTOMKOB IEPBOT0 TOKOJICHUS, PaCHICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHzens, TOMOJOTHYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYHUBOCTHU H. . Basuioga), MIPUHLIATIBL
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO ITO3HAHMS, HCIIOJIb3YEeMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUAX JKUBBIX OOBEKTOB (OINMHCAaHUE, W3MEpPEHUE,
HaOII0ICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, r(pubOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB PpACTEHUM, IKUBOTHBIX, YEJIOBEKa, MPOIECCOB >KU3HEIACATEIHLHOCTH,
MPOTEKAIOIINX B OPraHM3Max PACTCHMI, )KUBOTHBIX M YEJIOBEKa, OMOIIOTUYECKUX
MPOLIECCOB: OOMEHa BellecTB (MEeTaboIn3M), TPEBPAIICHNUS SHEPTUHU, OpPOKEHHUS,
aBTOTPO(MHOTO U TeTepoTpOodHOTO TUIIOB MUTAHMS, (POTOCHUHTE3a U XEMOCHHTE3A,
MHUTO3a, M€H03a, raMeTOreHe3a, AMOpUOreHes3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHIWBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXKIY OPTaHOMIAMU KIETKH U WX
(GYHKIUSAMH, CTPOEGHHEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
OpraHaMM M CHCTEMaMH OpPraHOB y pAacTEHH, XUBOTHBIX U YEJOBEKAa U HX
(YHKIUAMH, MEXAYy CHCTEMaMU OpPraHoB M UX (YHKUMSAMHU, MEXIY 3TalaMu
oOMeHa BEIECTB, ATallaMU KJIETOYHOTO IIUKJIA U KU3HEHHBIX [IUKIOB OPTraHU3MOB,
TanaMu 3MOPHUOHAIBHOTO PAa3BUTHUS, T€HOTUNIOM M (PEHOTUIIOM, (DEHOTUIIOM H
dakTopamu cpeibl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMYUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIIOJIb30BATh COOTBETCTBYIOIIME aPTryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXK/y UCCIIEyeMbIMU OMOJOTHYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, J1€TaTh
BBIBOJIbI K TPOTHO3bI HA OCHOBAHUH IMOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OPATOPHBIE M MPaKTHYECKHEe padoThl, cOOJ0IATh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TMPOBEPITh MX OKCIEPUMEHTAIBHBIMH
cpeactBaMu, (GOpMyIUpys LEdb HUCCIEIOBaHMs, AaHATU3UPOBATH IOTYYCHHbIE
pE3yJIbTaThl U JAeNIaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HCCIIEIOBATEILCKOW paboTe MO OHOJIOTHH,
DKOJIOTMH W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJY4YEHHBIE  PEe3yNbTaThl Ha  yUYEHHYECKHUX
KOH(DEpEeHITHSIX;

YMEHHE OIICHMBATh AITHUUYECKHUE AacCHeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
objactu  OMONOTMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOAOTBOPEHUE, HAMPABICHHOE U3MEHEHHE I'eHOMa U CO3JaHUe TPaHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynylel mnpodeccuoHaIbHON
JEeSATEeAPHOCTH B 00JacTH OMOJIOTHHU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUU,
CEJILCKOTO XO3SICTBA, MUILEBOM MPOMBIIICHHOCTH, YIIIyOJIATh MMO3HABATEIbHBIN
UHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
MPOJIOJKEHUE  OMOJIOTMYECKOro  00pa3oBaHWsl B  OpPraHHU3alUsAX CPEIHEro
po(hecCHOHANBFHOTO U BBICIIETO0 00pa30BaHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

chOpPMHPOBAHHOCTh, 3HAHUW O MECT€ U POJU OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOALI U PEHICHUU IKOJIOTUUYECKHUX
npoOJeM 4YeJoBeYecTBa, a TAaKXKE B PEIICHUH BOMNPOCOB PAlUOHAIBHOIO
MPUPOJIOTIOIB30BaHuUs, U B OPMUPOBAHUU 1IEHHOCTHOTO OTHOIICHUS K MPUPOJE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJIe POCCUUCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHHUE BJIAJIETh CHUCTEMON OMOJOTMUECKHUX 3HAaHWM, KOTOpas BKJIIOYAET
OTpPENCIICHUs] U TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJATaIoMUX OUOJOTHYECKUX
TEPMUHOB M TMOHATUM (BHUJ, PKOCHUCTeMa, Ouocdepa), OUOIOTHUYECKHUE TEOPHUH
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIONNHU), YUCHUS
(A. H. CesepuoBa — 0 nyTsIX ¥ HanmpaslieHUsIX 3Boironuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecust J[x. Xapau u B. BaiinGepra,
3apoasimieBoro cxoacrsa K. M. bspa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHUpaMHIbl JHEPruu), TumnoTe3bl (rumote3a «mupa PHK» V.
['unGepra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJJaMH  HAy4YHOrO  IO3HAHWUS,
HCTIOJB3YEeMbIMHU B OMOJIOTUYECKUX UCCIEAOBAHUAX KUBBIX 0OBEKTOB M DKOCUCTEM
(omucanue, u3MepeHue, HaOJIOJICHUE, PKCIIEPUMEHT), CIOCcO0aMU BBISIBJICHUS U
OIICHKH aHTPOIIOTE€HHbIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJICIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIIEHO30B,
OKOCUCTEM M Ouocdepbl, CTaOWIM3UPYIOIIETo, ABHXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO or0opa, aJIIONaTPUYECKOTrO u CUMITATPUYECKOTO
BUI000pa30BaHMs, BIMSHUS JABMKYITUX CHJI SBOJIONMY HA TeHO(DOH T TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeOBaHUs HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB M OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIIMBaTh B3aUMOCBA3M MEXKAY MPOIECCAMHU HBOJIIOLINH,
JIBIDKYIIMMH CHJIAMH aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM H
IPUCIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYMUTENbHbIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHus, a0MOTHYECKUX W OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€d  OpPraHu3MOB B  COOOIIECTBax,
AHTPOIIOTCHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIWE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTEIbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJWMOCTH COXPAHEHHs MHOTrooOpasusi BHUIOB U
HKOCUCTEM KaK yCIIOBHUS COCYILIECTBOBAHMS MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTh OUOJIOTMYECKUE 3a/1a4H, BBISABIATH IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXKJIy UCCIIETyeMbIMU OMOJIOTHYECKIUMH MPOIIECCAMHU U SBIICHUSIMU, I€TATh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOpHbIE U IMpakTUYEeCKHe pPadOThI, COOIIOIATh
MpaBuJia Mpu padoTe ¢ y4eOHBIM U J1aOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3bl, TPOBEPSITh HX OKCIEPUMEHTAIBHBIMU
cpeactBaMu, GOpMYyIUpys ILelb HWCCIEIOBaHUs, AaHAIU3UPOBATH IOTYYCHHBIC
pE3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B Yy4eOHO-HMCCIEAOBAaTENbCKOM paboTe 1o Ouosioruu,
AKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEICTaBISATh  TNOJYyYEHHBIE  pPE3yNbTaThl HAa  yUYEHHYECKHX
KOH(EPEHIIUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOXKJIEHUHU JKU3HU, YETOBEKa
M 4YEeJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIOco0ax MpeloTBpaLICHUS
r1o0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYILIECTBIIATh OCO3HAHHBIA BBIOOp OyAyulied npodeccuoHanbHOU
JESITeIbHOCTU B 00JacTU OMOJIOTHH, HKOJIOTUH, TPUPOIONOIB30BaHUS, MEAUIIMHBI,
OMOTEXHOJIOTMH, TICUXOJIOTMH, BETEPUHAPHM, CEIbCKOTO XO3SICTBa, MUIIEBON
MPOMBINIJICHHOCTH, YTIyOJIATh TIO3HABATENbHBIM WHTEPEC, HANpPABICHHBI Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOUIEH  mpodeccud U MPOJIOJKEHHE
OHMOJIOTHMYECKOro 00pa3oBaHUs B OpTraHU3AIUSAX CPEIHEro MpodecCHOHANTBHOTO H
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoibnbie | IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbIe cuCTEMBI B UX N3y4YeHUE
3 buonorus xireTku 0.5
4 XUMHYECKasi OpraHu3aIusl KICTKH 10
5) Crpoenne u QyHKIIMH KIETKH 8
5 OOMeH BelIecTB U NPEBPAILEHUE SHEPTUH B 9 1
KJIETKE
7 Hacnencreennas ungopmanus u 9 05
peanu3anus e€ B KJIeTKe
JKU3HEHHBIHN [IUKIT KIIETKU 6 1
Crpoenue 1 QpyHKIIMM OpraHU3MOB 17 15
10 Pa3mHOXkeHME 1 pa3BUTHE OPraHU3MOB 8 15
1 I'eHeTHKa — HayKa O HACJIEZCTBEHHOCTH U 5 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 brotexHonorus u cuHTETHYECKask OMOI0rUs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102

13




11 KIIACC

KounvecTBO 9acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne n/n Konrtpoannbie | IlpakTndeckue
NPOrpaMMbl Bcero o0pa3zoBaTrejbHbIE
padoThI padoThI
pecypchbl
1 3apoKIeHHe U Pa3BUTHE IBOJTIOLMOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
MuKkpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxkpo3BotoLUs U €€ pe3yabTaThbl 6
[TpoucxosxaeHne u pa3BUTHE )KU3HU HA
4 P 8 P 15 15
3emie
5 IIponcxoxaeHue 4ea0BeKa — aHTPOIIOTEHES 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHUSX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karollen cpeaoit
OpranusMmel U cpeia OOUTaHUS 15
DKOJIOTHS BUAOB U MOMYJISINI 0.5
DKoJI0TUs COO0IECTB. DKOJIOTHUECKUE
9 H 12 05
CHCTEMBI
10 buocdepa — riobanpHas 3xocucTeMa
11 YenoBek 1 OKpyxarouias cpena
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 75







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosan4yectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Konrpoaubie | Ipaktirieckue §3y‘leHHﬂ :)Iﬁl()l;ioBaTeanme
padoTsbI padoThbI pecypest
1 buonorus kak KOMIIJIEKCHas HayKa U KaKk 1
4acTh COBPEMEHHOTI'0 O0IIECTBA
JKuBble cucTeMbl M X CBOMCTBA 1
YpoBHEBas opraHu3alus )KUBbIX CUCTEM
4 HcTopust OTKpBITUS U U3yUEHUS KIETKHU. 1
Knerounas teopust
Meroas! MOJIEKYISAPHON U KJIIETOYHOU
6uosoruu. [IpakTnueckas padora
5 «M3ydeHne MeTo10B KJIETOUHON OMOJIOTHI 1 05
(xpomarorpadus, >1ekrpodopes, '
muddepennmranbHoe eHTpUGyrupoBaHue,
[TLP)»
6 XHUMUYECKUHN COCTaB KJIETKH 1
7 MuHepanbHbI€ BellIeCTBA KJIETKH, UX 1
Ouosoruyeckas poib
Opranudeckue BelecTBa KJIETKH — OENKH.
8 JlabopaTtopHas padota «OOHapyxeHHE 1 05
O€JIKOB C TOMOIIIBI0 KAYeCTBEHHBIX '
peakun»
9 CgoiicTBa, kaccudukanus u QyHKIIH 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10
YIIEBOIbI

1 Opranuueckue BeIecTBa KJIETKH —

JIUTTA BT
Hykneunossie kucnorsl. [IHK u PHK.

12 Jlaboparopnas pabora «MccnenoBanue 05
HYKJICMHOBBIX KHUCJIOT, BBIJICJIIEHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu AT®. [Ipyrue
nykineozuarpudocdarsr (HTD)

14 CexBenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUITOMUKH, IPOTEOMUKH

15 MeToabl CTPYKTYPHOI OHOIOTHH

16 Tune! knetok. [IpokapuoTryueckas kieTka
CtpoeHue 3yKapuoTHIECKOM KIIETKH.

17 [IpakTryeckas pabota «3yueHne CBOICTB 0.5
KJICTOYHOM MeMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIeTKH
OnHOMEMOpaHHBIE OPTAHOU/IBI KIIETKH.

19 [IpakTuueckas pabota «M3yuenue 05
JBYDKEHUS IIUTOTUIA3MBI B PACTUTEIHHBIX
KJIETKaX»

[TomyaBTOHOMHBIE OPTaHOMIBI KIICTKH:

20 MUTOXOHAPHH, IIacTuAbL. JJabopaTopHas 05
pabota «/ccrenoBanue niaazMoian3a u '
JIeTIIIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HememOpanHbIe OpraHOUIBI KIICTKH

22 Crpoenue u GpyHKIIMH spa




23

CpaBHHTENBbHAS XapaKTEPUCTHKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3yueHne cTpOeHUs KIETOK Pa3InIHBIX
OpPTraHu3MOB»

0.5

24

ACCHUMUJIISIIIAS ¥ TUCCUMMIISIIIHSI — JIBE
cropoHsl MeTabou3ma. Tumsl oOMeHa
BemiectB. JlaboparopHas pabota
«M3y4eHune KaTaIuTHIeCKOH aKTUBHOCTH
(bepMEeHTOB (Ha MPUMEPEe aMUIIA3bI HITH
Karaasbl)»

25

@epMEHTaTUBHBIN XapaKTep peaKkIui
KJIeTOuHOro Meradonusma. JlabopatopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
pacuIeIUIeHHs IEPOKCHIa BOJOPOA B
PaCTUTENBHBIX U JKUBOTHBIX KJIETKAaX»

0.5

26

benku-akTUBaTOPBI U OEIKU-UHTMOUTOPHI

27

ABTOTpO(HBIN TUIT 0OMEHA BEIECTB

28

dortocunTe’

29

Xemocunres. JJaboparopHas padota
«CpaBHeHHUe MporeccoB (HOTOCHUHTE3A U
XEMOCHHTE32»

0.5

30

AHa’poOHBIe OpraHu3Mbl. Buasl OpoxeHus.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUSI U ABIXaHUS

31

A»poOHBIC OpraHU3MBI. JTarbl
SHEPTEeTUYECKOr0 OOMEHa

32

DHeprus MeMOPaHHOT' O rPaIUCHTa
npoTtoHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakiiuy MmaTpudHOTO CHHTE3a
34 Tpanckpunuus — marpuusbii cuaTe3 PHK
35 Tpancnsanus u e€ >Tanbl
36 Komuposanue amunokucnor. Pons
prubocoM B OMOCHHTE3€E OeKa
37 Opranuzanus reHoMa y NpoKapuoT 1
9YKapUoT
38 MornexyssipHbIe MEXaHU3MBI SKCIIPECCUU
T'€HOB Y 9YKapHOT
Bupycsl — HekneTouHble HOPMBI )KU3HH U
39 obnuratHbie apa3uThl. [IpakTHaeckas 0.5
pabota «CoztaHue MOIeNu BUPYCa»
40 BupycHsie 3a001eBaHus YeTIOBEKa,
KHUBOTHBIX, PACTCHUN
41 HanorexHosoruu B OM0JIOTUU U MEIUIIMHE
42 JKW3HEHHEBIN [TUKIT KIIETKH
43 Matpuunslii cunte3 JJHK
Xpomocomsl. JlabopaTtopHas paboTa
44 «M3yueHne XxpoMocoM Ha TOTOBBIX 0.5
MUKpOTIpeTiapaTax
45 Jlenenue KIETKH — MHTO3
Tunsl kieTok. KaproknHes v IUTOKUHES.
46 JlaGopatopnas pabora «Habmronenue 05
MHTO32 B KJIETKaX KOHYMKA KOpEIIKa JiyKa
(Ha roTOBBIX MUKpOIpenapaTax)»
47 Perynsmus >ku3HEHHOTO ITUKJIA KIETOK




48

Opranu3M Kak eIMHOE 1EI0e

Txanu pactenuii. JlaboparopHas pabora

49 . - 0.5
«3yueHne TkaHel pacTCHUI»
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabora «3ydenue Tkanen 0.5
’KUBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHast

51 pabota «/3y4ueHne opraHoB [[BETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3mMoB

53 JIBrOKEeHHE OPraHU3MOB

o4 [Intanue opraHu3MoB

55 ITuTaHue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cUCTEMA YeJI0BeKa

56 JlpIxaHue OpraHu3MOB

57 JIbIXaHue 03BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHcnopT BemecTB y OpraHu3MoB

59 KpoBeHocHas crucrema n03BOHOYHBIX
KMBOTHBIX U Y€JIOBEKa

60 Briaenenue y opraHusmMoB

61 3ammTa y OpraHu3MoB

62 NMMmyHHast cuctema yenoBeka

63 PaznpaxxuMocTh u perysus y
OpraHU3MOB

64 ['ymopasbHast peryssinus U YHIAOKPHHHAS

CHUCTEMA X XKHUBOTHBIX U YCJIOBCKA




65

@DopMbI pa3MHOKEHHUSI OPraHU3MOB

66

ITonoBsoe Pa3sMHOXKCHHUEC

67

Mertios

68

I'ameTorenes. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlaGopaTopHas pabota
«3yueHne cTpOeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOMpenapaTax»»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPraHU3MOB —
OHTOI'CHE3

70

3akJajKa OpraHoB U TKaHEH U3
3apO/IBIIIEBHIX JIUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopatopHnas pabota «BrisiBIeHHE
IIPU3HAKOB CXOZCTBA 3apOAbIIIEH
MO3BOHOYHBIX KUBOTHBIX)»

0.5

72

Pa3mHOXkeHME U pa3BUTHE PACTEHUM.
JlaGopatopHnas pabota «CTpoeHHe OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHI»

0.5

73

I/ICTOpI/IH CTAHOBJICHUA U pa3BUTUSA
IFCHCTUKH KaK HAyKH

74

OCHOBHBIE ITOHATHUS U CHMBOJTBI TEHETHKH.
JlaGopatopHnas pabota «/lpo3oduna kak
00BEKT T€HETUYECKUX UCCIIEIOBAHUI

0.5

75

3aKOHOMEPHOCTHU HaCJIeIOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [IpakTrueckas pabota
"N3yueHune pe3yapTaToB MOHOTHOPHTHOTO
CKpelnIuBaHus y 1po30(uisr"

0.5




[uronornyeckre 0CHOBEI MOHOTHUOPUAHOTO

76 1
CKpEIIUBAHM
77 AHanuzupyroiiee ckpemuBanue. Hemomanoe 1
JOMUHUPOBAHHE
JuruOpuiHoe CKpeluBaHue.
78 [IpakTnueckas padora «3yueHue 1 05
pPe3yIbTaTOB JUTHOPUIHOTO CKPEITUBAHUS '
Y IpO30(HITBI
79 [utonornyeckue OCHOBBI AUTHOPUIHOTO 1
CKpEIIUBAHM
80 CuensieHHOe Hacae0BaHKE MMPU3HAKOB 1
81 XpOMOCOMHAas TEOPHUSI HACIIEICTBEHHOCTH 1
82 I'enernka mosna 1
83 I'enoTun xak 1eI0CTHAsA CUCTEMA 1
84 I'eneTn4ecknii KOHTPOJIb PA3BUTHS 1
pacTeHuM, ;KUBOTHBIX U YEIIOBEKA
85 N3MeHunBOCTh NpH3HAKOB. Buibl 1
W3MCHYHMBOCTHU
86 MonudukanronHas U3MEHYUBOCTb 1
BaprannoHHBI psA 1 BapHallMOHHAS
kpuBas. JlaboparopHas pabota
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 05
MOIU(PHUKAITIOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapuanmoOHHOTO psifa u
BAPUALIMOHHON KPUBOM»
88 I'eHOTHIIMYECKAS H3MEHUNBOCTb. 1
KoMOuHaTHBHAsT N3MEHYHUBOCTE
89 MyTarmorHast ”3MEHYHBOCTb. 1 0.5




[IpakTrueckas padbora «MyTanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIIpernaparax)»

90

3aKOHOMCpHOCTI/I MYTalMOHHOI'O IIpo1ecca.
ONUreHETHKA U SITUT¢HOMUKA

91

I'enetnka yenoseka. [Ipaktuueckas pabora
«CocTaBiieHHE U aHAIN3 POJOCIOBHOW

0.5

92

MeTtoapl MEAUITMHCKON T€HETUKU

93

3Ha“IGHI/IC MeI[HIIHHCKOﬁ TCHCTUKU B
[PEIOTBPALCHUH 1 JICYEHUH T€HETHUECKUX
3a00JIEBAHUI YEIIOBEKA

94

OCHOBHbIE IOHATHS CENEKIH.
JlaGopatopHnas pabota «/3ydeHue copToB
KYJIBTYPHBIX PACTEHUN U MTOPOJT IOMAILITHUX
KHUBOTHBIX»

0.5

95

MeToab! ceneKIMOHHOM paboThl.
JlaGopatopHnas pabota «3yueHne MeTo10B
CEJIEKIIUU PACTECHUIN»

0.5

96

JloCTHKEHHUSI CENEKIINN PaCTEHUN 1
KHUBOTHBIX. [IpakTHyeckas pabora
«IIprBUBKa pacTeHHI»

97

CoxpaHeHne, U3y4yeHHe U UCI0JIb30BaHNE
T€HETUYECKUX PECYPCOB

98

brotexHonorusa Kak Hayka U OTpacib
npou3BojcTBa. [IpakTuueckas pabora
«M3yuenue 00bEKTOB OMOTEXHOIOT U

0.5

99

OCHOBHBIE HAIIPABJICHUSI CAHTETUYECKOM
OHOJIOTUHA




100 XpoMOCOMHAas ¥ TeHHAs! HHKCHEPUS

101 Menunuackiue OMOTEXHOIOTHA
102 PesepBubiii ypok. [loBTOpeHue, 1
000011IeHNEe, CHCTEMAaTU3allHsl 3HAHUH
OBHIEE KOJIMYECTBO HACOB I1O 102 135

[TPOI'PAMME




11 KIIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoaiie | Ipaxririeckue ilfsy'lelmﬂ :)lﬁ;()l;l;OBaTenbﬂme
padoThI padoThI pecypes!
1 OpomononHas teopus Y. lapsuna 1
5 JIBUKyIIIHe CUITBI SBOJIIOIIMH BUJIOB 110 Y. 1
Hapsuny
3 bopn0a 3a cymiecTBoBaHUE, ECTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETHYECKON TEOPUH 1
SBOJIOLIUU
5 OTaIbl 3BOIOIIMOHHOTO Mpoliecca: 1
MUKPO3BOIIOLUS U MAKPOIBOIIOLUS
5 [Tomynsitust — s1eMeHTapHas eAMHULIA 1
HBOJIIOLMH
3aKOH reHeTU4eCKOoro paBHoBecHs JIK.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BblisiBIeHIE U3MEHUYUBOCTH Y '
oco0eit 0ZTHOTO BHIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTOINN 1
9 A ekt ocHoBatens. dpdexT 1
OYTBUTOUHOTO TOPJIBILIKA
10 Murpauuu. M305s1um nomysisimii: 1
reorpaguueckas, OMoJIOrHuecKas
1 EcTecTBeHHBIN 0TOOp — HaIPaBJISIOMINNA 1

(axTOp IBOIIOLUN




12

[TooBoii oT60Op

13

[TpucrnocobaeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MHUKPO3BOIFOIHH.
JlaGopaTtopHast pabota «3yueHue
apoMop(030B U UAHOANANITAIIAN Y
pacTEeHHH 1 )KUBOTHBIX)»

0.5

14

[Tpumeps! mpucnoco0IeHNH y OpraHu3MOB:

Mophooruueckue, GU3N0IOTUIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlabopaTtopHast padota «IIpucnocobienus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
11e1€CO00Pa3HOCThY

0.5

15

Bupn, ero xpurepun u cTpykTypa.
JlaGopatopHas pabota «CpaBHEeHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO

0.5

16

CrpykTypa Buaa

17

Bunoob6pa3oBanue kak pe3ynbTaT
MUKPOIBOJIOIIUT

18

CBs3b MHKPOI3BOJJIIOLIUHA U SMTUACMUOJIOTNA

19

Maxpoasosmtonus. [TarieonTonornueckue
METO/Ibl U3YUYEHUS IBOIIOLIUU

20

buoreorpaduueckue MeToIbI U3yUeHUs
SBOJIIOIUH

21

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(OJIOTHIECKHE METO/IbI U3yUEHUS
IBOJTIOIIH

22

MouteKkynspHO-TeHETUYECKHE,
OMOXMMHUYECKHE U MAaTEMAaTHUECKUE




MECTOJbI U3YUCHUA DBOJIFOINU

23 OO0111e 3aKOHOMEPHOCTH ABOJIIOIIHH
24 AnanTuBHas panuanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJIOLUU
o5 HayuHble runotessl IPOUCXOKACHUS
JKU3HU Ha 3emJie
2% JloHayuHbIe PECTaBICHUS O 3aPOXKICHUN
KU3ZHU
97 OcHOBHBIE ATarbl HEOPTraHHUUECKOMN
SBOIIOLIUU
28 ['unoTessl 3apoKaeHNS )KU3HH
HcTopust 3eMiu 1 METOIbI €€ N3YUCHHUS.
29 JlabopaTtopHas pabota «3y4ueHue u 05
OTMCAHNE UCKOITAEMBIX OCTATKOB JIPEBHUX
OpPTraHU3MOB»
30 HauanbHbie 3Tanes! opraHn4ecKkon
IBOJTFOIHH
31 DBOITIONINS 3YKAPHOT
OcHOBHBIE 3TaIbl HBOIIOLUU
32 pacturenbHOro mupa. [IpakTudeckast 05
pabora «3yuenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHI Pa3HBIX OTICIIOB)»
33 OcHOBHBIE ATarbl BOIOIUH KHUBOTHOTO
MHpa
OBOIOLHNS )KUBOTHBIX. [[pakTHueckas
34 pabora «M3ydeHune ocoOeHHOCTEH 0.5
CTPOEHUS MO3BOHOYHBIX JKUBOTHBIX)
35 Pa3zButure xu3HM Ha 3eMIIe 110 paM 1




nepuoaam

MaccoBbie BBIMHUPAHHUA — SKOJIOTHYCCKUC

30 KPHU3HUCHI IPOLLIOTO

37 CoBpeMEHHBIH IKOIOTMUECKUN KPU3HC, €ETO
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OPraHuYecKoro
MHpa

39 OCHOBHBIE CUCTEMATHUECKUE TPYIIIBI
OpTraHU3MOB

40 AHTPOIIOJIIOTUS — HayKa O YEeIIOBEKE

41 Passutne npencrasieHuii o
IPOMCXOXKACHUH YeJIOBEKa
MecrTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydyeHue ocoOeHHOCTEN 0.5
CTPOCHUSI CKeJleTa YeJI0BEKa, CBSI3aHHBIX C
HPSMOXO0XKJICHUEM»

43 JIBroKyliye cuibl aHTPOIIOTEHE3a

44 CooTtHo1ieHne OMOJOTHYECKUX U
COLMANIBbHBIX (DAaKTOPOB B aHTPOIIOTE€HE3E

45 OCHOBHBIE CTaJIMU aHTPOIIOTeHE3a

46 [Taneoreneruka u nmajaeoreHOMHUKa

47 DBOJIIOLIHS COBPEMEHHOTO YETIOBEKA
Yenoseueckue pacel. [IpakTiuueckas

48 pabota «/3yueHne sKOTOTHIECKUX 0.5
aJanTalui YeI0BEKa»

49 MexaucuuImHapHble METO bl

AHTPOIOJIOTUH




50 3apoXACHUE W PA3BUTHE DKOJIOTUH 1
Mertonsl axonoruu. JJaboparopuast padora

51 «M3y4eHre METO10B SKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUN»

59 3HaueHne YKOJIOTNYECKUX 3HAHUN I 1
YyeNoBeKa

53 Dxonorudeckue HakTopsl 1
AbGuotuueckue gaktopsl. CBET Kak

54 sKoJIoruyeckuii pakrop. JlaboparopHas 1 05
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI '
OpPTaHU3MOB K BIIMSIHHIO CBETa»
AbuoTtnueckue pakropsl. Temmneparypa
KaK 3KOJIOTUIECCKHUI (aKTop.

55 JlabopaTtopHnas pabota «BrlisiBieHHe 1 0.5
npUcnoco0IeHNH OPraHu3MOB K BIUSHHIO
TeMIIEPaTypbI»
Abuotnueckue hakTopsl. BraxxHOCTh Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHHi U3 pa3HbIX MECT OOMTAHUS»

57 Cpenpl 00uTaHNUs OPraHU3MOB 1

58 Bbuonorudeckue puTMbl 1

59 Kuznenusie popMbl OpraHu3MOB 1

60 bruotnyeckue pakTopsl 1
3HavyeHrne OMOTHYECKUX B3aUMOACHCTBUI

61 JUISl CYyLIECTBOBAHUsI OPTaHU3MOB B CpEZie 1
oOuTaHus

62 DKOJIOrHYeCKHe XapaKTepPUCTUKU 1




MMonyJsinun

OCHOBHBIC TTOKa3aTeIn IIonmyJsInuu:

63 YHCIICHHOCTD, IJIOTHOCTh, BO3PACTHAS U
M0JIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTEIH MOIMYJISIUH:

64 POXIa€MOCTh, IIPUPOCT, TEMIT POCTA,
CMEpPTHOCTH, MUTPAIIHH

65 DKoornyeckast CTpyKTypa MOMYIISIUH

66 JluHaMuKa MONyYJISIIUU ¥ €€ PeryJsius

67 KpuBsie pocta 4ncIeHHOCTH MOMYIISIIH.
KpuBbie BBKHBaHUS
DKosornyeckas HUIA BUA.

68 JlaGopatopHas pabota «IIpucnocobienus 0.5
CEMsIH PaCTEHUH K PaCCEICHUIO»

69 Bup kak cucrema nonymnsiuui

70 3aKOHOMEPHOCTH TTOBEICHUS U MUTpaIAi
YKUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi CUCTEMa

73 KpyroBopoT BelecTs 1 MOTOK SHEPTUH B
IKOCUCTEME

74 OCHOBHBIE MOKA3aTENN IKOCUCTEMBI

75 DKOJIOTUYECKHE TUPAMUJIbI

76 N3menenuns cooOIIecTB — CYKIECCHHI

77 [IpupogHbIe 3KOCUCTEMBL. DKOCHCTEMBI
03€p U peK. IKOCUCTEMBI MOPEU U OKEAHOB

78 [TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI




TYH]Ip, JIECOB, CTETIEH, IIyCThIHb

79 AHTPONIOTEHHBIE YKOCHUCTEMBI

80 Ypboakocucremsl. [IpakTrueckas pabora 05
«M3ydenue u onrcanue ypOOIKOCUCTEMBD) '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHn3Mbl BO3JEHCTBUS 3arPsI3HEHUN

82 Pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
9KOCHCTEMHOM YPOBHSX

83 buocdepa — obmeruianerapHast 0007109Ka
3emiu

84 VYuenue B. . Bepnazackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 KpyroBopoTs! BeecTs u
OMOTre0XUMHUECKHUE IIUKIIBI

87 3oHanbHOCTH OMocheprl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6nocheps

89 DKOJIOTHYeCcKre KPU3HUChI U UX TPHYUHBI

90 BosneticTBue denoBeka Ha onocdepy

o1 AHTpONOreHHoe BO3/IelicTBUE Ha
PacTUTEIBHBIN U dKUBOTHBIA MUD

92 OxpanHa mpuposI

93 OCHOBHBIE IPUHIIMITBI YCTOWYMBOTO




Pa3BUTHA YCIOBEYECTBA U IIPHUPOIbL

PanmonansHo€ pupo10M0Jib30BaHUE U

94 COXpaHEeHHUE OHMOJIOTMYECKOTO 1
pa3HooOpasus 3eman

95 Ofionem&e 110 TeMe «MHKPOIBOJIIOLIUS U 1
e€ pe3ysbTaThl»

96 O606menue mo Teme «MaKpOdIBOTIOIHS 1 1
e€ pe3ysbTaThl»

97 O606menne no Teme «IIpoucxoxaenne n 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O06006mmenwue o reme «IIponcxoxaenue 1
YeJI0BeKa — aHTPOIIOTEHE3)»

99 O06001eHue o TeMe «IKOJIOTHUs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHU3MOB)

100 O6061enue no reMe «Opraius3msl U cpeia 1
oOUTaHUS»

101 O606H.I€Hlfe 1o TeMe «IKOJIOTUs BUI0B U 1
TOMYJISIHI

102 O6o061enue no teme «bruocdepa — 1
rio0anbHast IKOCHCTEMa

OBUIEE KOJIMYECTBO YACOB 10 102 75

[TPOI'PAMME







IMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBEpPSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUKW O MECTE M POJU OUOJIOTMH B CUCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
PEIICHUN KU3HEHHO BAXKHBIX COIMATBHO-3TUYECKHX, IKOHOMUYECKUX,
9KOJIOTHYECKUX TIPOOJIeM YeIOBEUECTBA, a TAK)KE B PEIIEHUU BOIIPOCOB
paIMoOHAIBLHOTO MPUPOAOIIONIBE30BaHNUS, B (HOPMHUPOBAHUH [IEHHOCTHOTO
OTHOIIEHUS K IPUPOJIE, OOLIECTBY, YEIOBEKY; O BKJIAJEC POCCUMCKUX U

SaPY6e)KHBIX y‘IéHLIX — OHOJIOrOB B pa3BUTHC OHoIOruu

Bnanenwe cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYyYHOTO
[IO3HAHUS, UCIOJb3YEMBIX B OHMOJIOIMUECKHUX HCCIIEJOBAHMSX >KHUBBIX
O0BEKTOB M JKOCHCTEM (ONUCaHME, W3MEpEHHEe, IPOBEICHHE
HaOMIOACHNH); CIIOCOOAMU BBISIBICHUS M OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B MPUPOJIE.

YMeHue BbIIBUTaTh TMIOTE3bI, IPOBEPITh UX 3KCHEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIHpys Ieb HCCIEIOBaHUS, aHATU3UPOBATh
MIOJIy4E€HHBIE PE3YJIbTAThI U JENaTh BHIBOJIBI.

BoisiBneHre 3aBUCHUMOCTHM  MEXIY HCCIEAYyEMbIMU BEJIMYMHAMH,
00BSICHEHHUE MOJTyYSHHBIX Pe3yIbTaTOB U (HOPMYITUPOBAHHE BBIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHSITHfI, TGOpI/II\/’I 1 3aKOHOB

YMeHue BiafeTh cHCTEMOM OMOJOTMUECKUX 3HAHWM, KoTopas
BKJIIOYAET: OCHOBOMOJAraromue OMoJOrHuecKue TEPMUHBI U TOHSTHUS
(’KU3HB, KJIETKA, TKaHb, OpPTaH, OPraHU3M, BU/I, OMYJISIIHS, 9KOCUCTEMA,
oumoreHo3, brnocdepa; MeTaboIU3M, TOMEOCTA3, KJIETOUYHBI UMMYHUTET,
O6uocuHTe3 Oenka, OMOMOIMMEpHI, IAMCKPETHOCTb, CAMOPETYIIALuS,
CaMOBOCIIPOU3BEIEHHE, HaCJIEICTBEHHOCTb, W3MEHUMBOCTD,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE);

Ouosjoruyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KiIOoHaIBHO-CEIEKTUBHOIO MMMyHHUTeTa II.
Opnux, .M. MeuyHnkoBa, XpOMOCOMHas T€OpHUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apoaplimieBoro cxoacrsa K. bapa, sBomtonmoHHas

teopuss Y. JlapBuHa, CHUHTETHYECKas TEOpHUs DBOJIOLUUH, TEOPUS




antporioreHe3a Y. Jlapsuna; Teopus OmoreorneHo3a B.H. Cykauéna;
yuenne H.M. BaBuiioBa o meHTpax MHOTOOOpasus U MPOUCXOXKICHUS
KyJIbTYpHBIX pacTeHuii, yudenue A.H. CeBepuoBa 0 myTIX u
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€AUHO0OPa3Hsl MOTOMKOB [IEPBOTO MOKOJICHHUS, PACIIEIUICHUS
MPU3HAKOB, HE3aBUCHUMOI'O HACIEIOBAaHUS INpU3HAKOB . Mennens;
CUEIUICHHOTO HAaclIeJOBaHUs MPU3HAKOB M HAPYIIEHUS CLEIICHUS
reHoB T. MopraHna; roMojorH4ecKux psI0B B HacleACTBEHHON
n3menunBocty H.M. BaBunoBa; renermyeckoro paBHoBecus JIk.
Xapmu u B. Baiiabepra; 3apoxsmmeBoro cxoxactBa K. Bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mioiepa);

MIPUHIIMIIBI (YUCTOTHI TAMET, KOMILJIEMEHTapHOCTH);

npaBmwia (Muaumyma FO. Jlubuxa, sKonoruueckoi nmupamuabl 4ucel,
OMOMAacChl U DHEPTHUH);

runoresbl (koauepBatHoi A.W. Onapuna, mepBuuHOro OynboHa JIXK.

Xonaetina, mukpocdep C. Dokca, pubozuma T. Yek)

VYmenHue peuiatb IMMOMCKOBBIC OHoJIOrnYecKue 3aJla4yi, BbIABIIATH
MIPUYINHHO-CIICACTBCHHBIC CBsA3HU MCKIY HCCIICAYyEMbIMHA
OMOJIOTMUECKUMU 06’BCKT3.MI/I, nponeccamMn M SABJIICHUAMHU, [OCJIATh
BBIBOJIbI MU TPOTHO3bI HA OCHOBAHWU IMOJTYYCHHBIX PC3YJIbTATOB,

COCTaBJIAAITb TCHOTHUIIMYCCKHUE CXCMbI CKPCIIMBAHUSA JJI Pa3HbIX TUIIOB
HaCJICOOBaHHWA MMPHU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBbI IICPECHOCA

BCHICCTB U DHCPIr'uMr B OKOCHUCTEMAX (HCHI/I IIUTaHuA, ITUIICBLIC CeTI/I)

YMeHHe yCTaHaBIMBAaTh  B3aMMOCBSI3M  MEXAY CTPOEHHEM U
(GYHKIMAMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEed, opraHamMu U
CHCTEeMaMH OpPraHOB y pAacTeHHH, >KMBOTHBIX W YEJOBEKA; MEXKIy
JTaraMu OOMEHa BEIIECTB; TAlaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX
LIUKJIOB OPraHU3MOB; dTalaMyi SMOPUOHAIBHOTO Pa3BUTHS; TEHOTUIIOM
u ¢eHotunoMm, ¢QeHorunoM U QpakTOpaMu CpeAbl OOMTaHUS;
mporeccaMy  HBOJIONUK;  JBIKYIIUMH — CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMH Pa3JIMYHBIX SKOCHCTEM M IMPHCIOCOOJICHUSIMU K HHUM

OpraHu3sMoB

VYmMmenne BBIICIIATh CYIICCTBCHHBIC ITPU3HAKHA!

CTPOEHHS BUPYCOB, KIIETOK MPOKAPUOT U IYKAPUOT; OAHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB, BHUJIOB, OMOTEOIIEHO30B, YKOCUCTEM H
Omocdeppl; CTPOEHUS OPraHOB W CHCTEM OpPraHOB PAaCTECHUH,
KHUBOTHBIX, YEIIOBEKA; MPOIIECCOB JKU3HEACSITEIHHOCTH, TPOTEKAIOIINX

B oOpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Merabonm3M), HHPOpPMAIUK |
MpeBpalleHusi SHEPTuH, OpOKEeHUs, aBTOTPOPHOTO U TeTepPOTPOPHOTO
TUIOB THMTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, Meio3a,
raMeToreHesa, SMOpHOreHe3a, IOCTIMOPHOHAIBHOTO  Pa3BUTHA,
pa3sMHOXKEHHUs, UHIMBUYalbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TIE€TEPO3UCA; JECUCTBUH HCKYCCTBEHHOIO
oTOOpa, CTAaOMIU3UPYIONIErO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOI0 OTOOpa; aJJIONAaTPUYECKOr0 M CHMIATPUYECKOro
BUJI000pa30BaHusl; BIUSHMS JBHXKYIIUX CHJI 3BOJIIOLIMU HA FeHO(OH]
TOMYJISIUM; TPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpeie OOuTaHus,
YepeloBaHUs HANpPABICHUN DBOJIOIMHU; KPYrOBOPOTa BEIIECTB H

IIOTOKAa SHCPIvuH B 9KOCUCTEMAX

Cq)OpMHpOBaHHOCTB YMGHI/UI BBIACIISATH CYHIGCTBGHHI)IG HpI/I3HaKI/I
BHPYCOB, KIJIETOK IIPOKapUOT M DYKapuUOT, OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHU3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOCHHOCTH MPOIIECCOB 0OOMEHA BEIIECTB U IPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOr0 M JHEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, MeiHo3a, OIUIOAOTBOPCHHUS, pPAa3BUTUSI U
Pa3MHOXKEHHUS, UHAUBUYaTbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3a),
00pBOBI 32 CYyIIECTBOBaHHE, €CTECTBEHHOTO 0TOOPa, BUI000pa30BaHMUs,
MPUCTIOCOOJICHHOCTH OPTaHM3MOB K cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTpOHOFeHHI)IX I/ISMGHGHI/Iﬁ B DKOCUCTECMaAX
CBOEHM MECTHOCTH, KPYrOBOpOTa BEUIECTB U MPEBPAIICHUS] YHEPTUU B

ouochepe

Ymenue HCII0JIB30BATh COOTBETCTBYIOIIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JI0OKa3aTelbCTBa
POJICTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYII; B3aUMOCBS3H
OpraHM3MOB U Cpeapl OOWTaHUs; EAMHCTBA YEJIOBEUECKHX pac;
HE0O0XOAMMOCTH 3/I0pPOBOT'0 00pa3a U3HU, COXpaAHEHUsI pa3HOO0Opa3us
BUJIOB U DKOCHCTEM KaK YCIOBHS COCYILIECTBOBaHHS IPUPOABI U

YCJI0BCUYCCTBA

YMeHHe KPUTHYECKH OIICHHBaTh WHGOPMAIUI0 OHOJIOTHYECKOTO
COJIepKaHUs; MHTEPHPETUPOBATH ITHUYECKUE ACTEKThl COBPEMEHHBIX
UCCEeIOBaHUK B~ OWONOTMH,  MEIUIUHE, OMOTEXHOJIOTHH;
paccmarpuBath rio0aabHbIE IKOJIOTUYECKHE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

TIO3UITUIO




INEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA EI'D
1O BUOJIOI'MHA

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

buonorus kak Hayka. JKuBble CHCTEMBI U UX U3YYECHUE

11

CoBpemenHas Ouonoruss — KOMIUIEKCHas Hayka. buonornueckue Haykd U
u3ydyaemble UMM mpoOiembl. DyHAaMEeHTaJIbHbIC, NPUKIATHBIE U IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouonoru B (GOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHbIE ¢ Ouoyiorveld. 3HA4YeHHWE OWOJIOTHH B
MPAKTUYECKOW JESTeTbHOCTH 4YelIOBEKa: MEIUIIMHE, CEelIbCKOM XO3SICTBE,

IIPOMBIIIJIICHHOCTH, OXpPaHC IIPUPOIbI

12

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEIIOCTHOCTh, CIIOKHOCTh U
YIIOPSITIOYEHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMoOopraHu3aIus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIuM >KUBBIX CHUCTEM: MOJEKYISPHBIA, KICTOYHBIA, TKAHEBBIMH,
OpraHU3MEHHBIH, TOMYJISIIIMOHHO-BHIOBOM, IKOCUCTEMHBIH
(buoreonieHoTuueckuii), OmocdepHsiii. Ilporeccel, MPOUCXOAAIINE B KUBBIX
cucremax. OCHOBHBIC NMPU3HAKH XWUBOTO. JKM3HB Kak (opma CymecTBOBaHUS

MaTepuu

13

Mertoabl Ouonornuyeckoi Hayku. HaOmroneHue, u3MepeHHe, SKCIEPUMEHT,
cucreMarusanus, MertaaHanu3. IloHsaTHe O 3aBUCUMOM M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcrepuMenTa. [loctaHOBKa M IpoBepKa THITOTES.
HyneBass rumote3a. Ilonarue BBIOOPKM U €€ mOCTOBEpHOCTh. Pazbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX DPE3YJIbTaTOB.
[IpyunHBI UCKaXEHUS PE3yJIbTAaTOB AKCIEpPUMEHTA. [loHATHE CTaTHCTHYECKOTrO

TECTa

KneTka kak Onojornueckas cucreMa

2.1

Krnerka — cTpykTypHO-(DyHKLIMOHAIbHAS €QUHHIA KUBOTO. VMcTopHsi OTKphITHS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[neiinen, P. BupxoB). OCHOBHBIE MTOJIOKEHHS] COBPEMEHHON KJIETOYHOM Teopuu.
MeTo bl MOIEKYISIPHON U KJIETOYHON OMOJIOTHN: MUKPOCKOIUS, XpoMaTorpadus,
anexTpodopes, METOT MEUYEHBIX aTOMOB, muddepeHIaTbEHOe

HEeHTpU(YTUPOBaHUE, KYIHbTUBUPOBAHUE KIIETOK

2.2

XHUMHYECKUU COCTaB KJIETKU. Makpo-, MUKPO- ¥ YJIbTPaMHUKPO3JIEMEHTEL. Bona u

e€ poJb Kak pacTBOPUTEINsI, peareHTa, y4yacTHe B CTPYKTYPUPOBAHUU KIIETKH,




TEIUIOperyasauud. MuHepaabHbIe BEIeCTBA KIETKH, UX OHOJIOTHYecKas pOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Monekyibl. [lepBuunast cTpykTypa Oesika, MHenTHIHAS
CBA3b. BropuuHas, TpeTHyHas, 4YETBEPTUUHAs CTPYKTypsl. [leHaTypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OEIKOB.
VYrneBoabl. MoHocaxapuJpl, AMCAXapUbl, OJUIOCaxapuabl M IOJIHCAXapUbl.
OO0muit mnaH cTpoeHuss W (PU3UKO-XMMHUYECKHE CBOICTBA  yIJeBOJIOB.
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlumuaer. T'mapodunsHO-THAPOGOOHBIE CcBOMcTBa. Kiaccudukarus TUIUIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, CTEepouibl. buomornyeckue QyHKIHH
munuioB. O0mIKe CBOWCTBA OMOIOTMYECKHX MEMOPaH — TEKy4eCTh, CIOCOOHOCTh
K CaM03aMBbIKaHUIO, MOJIYIPOHULIAEMOCTb.

Hyxneunnoseie kucnorsl. JIHK u PHK. CrpoeHne HyKJIEHMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun xommiemenTapaoctu. [Ipasmio Yapradgda. Ctpykrypa
JHK — nBoiinas crimpaiib. MecroraxoxaeHue u ouonornueckue ¢pynkmmu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue Monekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonornueckue ¢pynkunn AT®. BoccTaHOBICHHBIE TEPEHOCYNKH, HX (PYHKIIUU B
kietke. Cexksennponanue /JHK.

CrpykTypHas Ouojorus: OHOXUMHUYECKHE M OHO(U3MYECKHE HCCIeTOBAHUS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYJT

2.3

Tunbl  kimeTrok: dJykapuoThyeckas U IpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuoTH4ecKoil kieTku. Kierounas creHka OakTepuil W apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTOo U poJib MPOKApHOT B OMOLIEHO3aX.

Crpoenre M (PyHKIIMOHHMPOBAHHE JYKApHUOTHUECKOM KieTku. Ilna3zmarmueckas
MeMOpaHa (turazmanemMma). CTpyKTypa IMIa3MaTHdecko MeMOpaHbl. TpaHCIopT
BEUIECTB uepe3 IUIa3MaTHYecKyrd MeMOpaHy: maccuBHbIN  (nuddysus,
obneruénHas ud¢y3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGorta Harpuii-kaqueBoro
Hacoca. DHJOIWTO3: MUHOIMTO3, (aroruTo3. Dk3omuTo3. KieTtouHas cTeHKA.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Mutormasma. Ilurozons. Llurockener. JBwkenue muromnazMbl. OpraHousl
kiIeTkd. OpHoMeMOpaHHBbIE OpraHOWABI KIJIETKU: DSHJOIUIa3MaTHYecKas CeThb
(BIIC), ammapat ['onbaKH, TU30COMBI, UX CTpPOCHHE M (PYHKIMU. B3amMocCBs3b
OJIHOMEMOpaHHBIX OPraHouAOB KieTKU. CTpOoeHHE TPaHyJISIPHOTO PETHKYIyMa.

Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KJICTOYHBIX MeMOpaH. [mamkwmii




(arpanynspHBIN) SHAOIIIA3MAaTUYECKH peTukyiayMm. CekperopHas (YHKIUS
anmnaparta [onbmxu. Tpancropt BemiecTB B KieTKe. Bakyosld pacTHTENIbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOM/bI KJIIETKH: MUTOXOHAPUH, TUTACTUBL.

Crpoenve W (QyHKIMM MUTOXOHApPUN U IiacTul. I[lepBuuHble, BTOPUYHBIE M
CIIOKHBIE  TUIACTUABI  (OTOCHUHTE3UPYIOIINX  OYKApUOT.  XJIOPOILIACTEHI,
XPOMOILUIACTHI, JIEWKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranounsl kietku CrpoeHne U (GyHKIMM HEMEMOpPaHHBIX
opraHouioB KjeTku. PubGocombl. MukpodunameHTsl. MplllIeUHbIE KIETKH.
Mukpotpy6ouku. Kierounslii meHtp. CTpoeHHE W JBIKCHHE XTYTUKOB H
pecHnyek. MUKpoTpyOOUKH IIUTOIUIa3Mbl. L{eHTproib.

Anpo. Obonouka sijpa, XpOMAaTUH, KapuOIUIa3Ma, SIPBILIKUA, WX CTPOEHUE U
byakun. SnepHbiii 6enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pacloOiIOXKEHHE
XpoMocoM B HHTep(ha3HOM sipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BrimoueHusi. CpaBHUTENbHAsS XapaKTEPUCTHKA KIETOK SYKaApPHOT

(pacTUTETBHOM, )KUBOTHOM, TPUOHOM )

2.4

AccuMuisiiMsL M JUCCUMMJISALMS — JIBE CTOPOHBI MeTaOosin3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIA M TeTepOTPOPHBIA. YUacTHe KHUCIOpPOJa B OOMEHHBIX
mporeccax. OJHepreTuyeckoe obecredeHue KieTku: mpeBpamenue AT B
OoOMeHHbIX mporeccax. DepMEHTATUBHBIA XapakTep peakUui KJIETOYHOIro
Merabonu3ma. DEpMEHTHI, UX CTPOEHUE, CBONCTBA W MEXaHU3M JICHUCTBUSI.
Kodepmentsl. Otanunst GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTtopoB. benku-
aKTUBATOPbl M OENKU-MHTMOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (PepMEHTATHUBHBIX
peaKIuii 0T pa3IuYHbIX PaKTOPOB.

[lepBruHBIl CHUHTE3 OpraHMYEeCKUX BemecTs B Kierke. PorocuHTe3. Pounb
XJoporiacToB B mporecce (orocunTeza. CperoBas u TemMHOBas (¢asbl.
ITponykTuBHOCTH (oTOCHHTE3a. BnMsHue pa3nuuHbIX (PaKTOPOB HAa CKOPOCTH
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XeMmocuHTe3. PazHooOpas3ue opraHn3MOB-XE€MOCHHTETHKOB: HUTpUDHUIMPYIOIIKE
OakTepuu, XKeae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxeHHS H HX
UCIIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl 3HEpPreTHueckoro oomeHa. [loAroToBUTENbHBIHM
sTan. [ MKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonornueckoe OKHUCIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poib MUTOXOHApUN B
mporeccax OMOJIOTYECKOT0 OKHCJICHHUS. [uknuyeckue peaxIum.

OxucnurensHoe ¢Gocdopunupobanue. [IpenmyriecTBa a3podHOro MyTH oOMEHa




BEILIECTB Niepe1 aHadpoOHBIM. D(PPEKTUBHOCTH SHEPTETUUECKOT0 OOMEHA

2.5

Peaknmu matpuyHOoro cuHTe3a. [IpUHIIMI KOMIJIEMEHTAPHOCTH B PEAKIIHIX
MaTpUYHOTO cUHTe3a. Peanu3anus HaciencTBeHHON nHpopManuu. ['eHeTnueckuii
KoJ, ero cBoWcTtBa. TpaHckpunuus — Marpuunbld cuHTe3 PHK. IlpuHummnsi
TPAHCKPHUIIIIUU: KOMIJIEMEHTAPHOCTh, aHTHITAPAILIEIBHOCTh, ACUMMETPHYHOCTD.
Tpancnsmus u e€ sranbl. Yyactue tpancnoptHeix PHK B OGmocunTtese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHOKHCIOT. Poib pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y nMpoKapuoT U dYKapHoT. Perynsius akTHBHOCTU T'€HOB Y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perymsimus oOMeHHBIX
mporeccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HH U OONMUratHeie napasuthl. CTpoeHue
MIPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruOdaros.

BupycHbie 3a0oneBanusi yenoBeka, ®KUBOTHbIX, pactenuid. CIIN]J], COVID-19,

COIIMAJIbBHBIC U MCAULIMHCKHC HpO6HCMLI

2.6

Knerounslii uwukn, ero mepuonbl u  perymsuus. WHTepdaza U MHTO3.
OcobeHHOCTH TIpOIeccoB, MpoTekaomux B HHTepdasze. [loaroroBka KIeTKH K
nenennto.  [lpecunretnyeckuid  (MMOCTMUTOTHYECKHI), CHUHTETHUYECKHH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Matpuunelii cunre3 [IHK — pemnukanma. Ilpunnuner penmukanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBAaTUBHBIA CHHTE3, AHTHUIAPAJUIEIBHOCTb.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
Tenomepa3a. XPOMOCOMHBIM HAa0Op KIETKH — KapHOTHM. JIMIUIOMAHBIA U
rarmiouaHbIl  HAabopbl XpomocoM. ['omonornynsle xpomocoMmsbl. IlosoBble
XPOMOCOMBI.

Jlenenue knetku — Muto3. CTaguu MHUTO3a M MPOUCXOJSAIINE B HHUX IPOIIECCHI.
Tunsl MuTo3a. KapuokuHes u numrokuHe3. buosnormueckoe 3HaueHHE MHTO3A.
Perynsanus MUTOTHUYECKOTO LIUKJIA KIETKH. [IporpamMmmupyemas KiaeTouHasi Tuoeb
— amomnTo3.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

OpranusM Kak OMoJoru4ecKasi CucTema

3.1

OOHOKJIETOYHEIE, KOJIOHHAJIbHEIE, MHOTOKJIETOUHBIE OpTraHU3MBbI n
MHOTOTKaHEBBIE OPTaHU3MBI.

@opMBl pa3MHOKEHUS OPTaHMW3MOB: Oecrojioe (BKJIIOYash BETreTaTHBHOE) U
mosoBoe. Buabl  O6ecmoioro  pa3MHOXKEHHUS:  TMOYKOBAaHWE,  CHOPYIISAIHS,
(dhparmeHTaIus, KJIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. [lonoBeie KIeTKU, Uiu rameTsl. Meito3. Ctaguu meiosa.

[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonoruueckuii cMbIC Meiio3a




Y TI0JI0BOTO Tporecca. Meio3 1 ero MecTo B )KM3HEHHOM ITUKJIE OpPTraHU3MOB.
[Ipen3zaponpiieBoe pazButue. ['amerorenes y *UBOTHBIX. [10yI0BbIE Kelne3bl.
OOpazoBanue U pa3BUTHE TOJOBBIX KieTOK. CrepmMaroreHes W OOTEHE3.
CrpoeHne mnojioBbIX KIETOK. OIUIOAOTBOpPEHHE M AMOPHUOHAIBHOE DPAa3BUTHE
KHUBOTHBIX. CIIOCOOBI OTIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [laprenorenes.
NuauBuayanbHoe paszBuTHE OpraHu3moB (oHToreHe3). Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpumMepe Jarymku). Jpobnenue. Tumbl npodnerns. Ocobennoctu
JIpOOICHUST MJICKOMUTAIONIMX. 3apOJIbIIIEBbIC JTUCTKU (racTpyJisiius). 3akiagka
OpraHOB M TKaHEW M3 3apOAbIIIEBBIX JHUCTKOB. B3anmHOe BiMsHHME 4acTeil
pa3BuBarolIerocs 3apojpimia (3MOpUOHANbHAS MHAYKLWA). 3akiajKa IUlaHa
CTPOEHHMSI )KUBOTHOI'O KaK pE3yJIbTaT MEpapXUUYECKUX B3aUMOJECHCTBHUI I€HOB.
Bnusiaue Ha 3MOpHOHAIBHOE PAa3BUTHE PA3TMYHBIX (PAKTOPOB OKPYKAIOIICH
Cpenpbl.

Poct u pa3zButue xxuBoTHbIX. [locTaMOpronanbHbIi nepuo. [IpsMoe u Henpsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CrO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAUEHUE NPSIMOrO0 U HENPSMOro Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocra XUBOTHbIX. DakTopbl perynsuuu
pocTta JKMBOTHBIX M 4YenoBeka. CTaaiud NOCTAIMOPHUOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4eNoBeKa. [lepruoibl OHTOreHe3a YeIoBeKa.

Pasmuoxxenne u pasButne pacteHuil. ['ameroputr u crnopodur. Meiioz B
KU3HEHHOM IMKJIe pacrteHuil. OOpazoBaHHe cIop B Ipoliecce Meio3a.
I'amerorenes y pacteHuii. OIUIOOOTBOPEHME U Pa3BUTHE PACTUTENBHBIX
OpraHusMoB. /[BoitHO€e OMmJI010TBOpEHNE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U

pa3BuUTHE CEMEHU. MeXaHU3MBbI pEryJIsliA OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX

I/ICTOpI/ISI CTAaHOBJICHUS MW  PasBUTHUA T'CHCTHKU KaK HayKH. OCHOBHEIE
TeHETUYECKHE IIOHATHS U CHUMBOJEBL. I'OMOJIOTMYHBIE XpOMOCOMBI, aJlJICJIBHBIC

I'CHbI, AJIbTCPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIA H peHeCCI/IBHHﬁ IIPU3HAK,

32 TOMO3HUTOTa, TETEePO3UTroTa, YHCTas JIMHWS, THOPWUIBI, TEHOTHN, (QEHOTHUTI.
OcHOBHBIE METOABl TEHETUKH: THOPUIOJOTHYECKUN, IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKUN
Mouorubpuanoe ckpemupanue. [lepBoiii 3akoH MeHenst — 3aKoH equHO00pa3us
ruOpusoB mepBoro mokosieHus. I[IpaBuno nomuHHpoBaHUS. BTOpoil 3akoH
Menpenss — 3aKOH pacLICIUICHHUs IPU3HAKOB. LlUTOJIOrMYECKHME OCHOBBI

33 MOHOTHOPHUIHOTO CKpeIUBaHus. [ MmoTe3a 4ucToTh TaMeT.

AHanmusupyromee ckpemuBaHue. [IpoMexyTO4yHBI XapakTep HaciaeqOBaHUS.
Pacmienyienne npru3HaKkoB NPU HETIOJHOM JIOMUHUPOBAHUU.
JurubpuaHoe ckpenuBanue. Tperuid 3akoH MeHzens — 3aKOH HE3aBUCHMOTO

HacjaeaJOBaHUs IIPHU3HAKOB. HI/ITOHOFI/IHCCKI/IG OCHOBBI I[I/IFI/I6pI/I)IHOFO




CKpEUIMBAHMUS.

CueruieHHoe HacienoBanue npu3HakoB. PaGoter T. Moprana. CrenneHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XPpOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OMNPENENCHHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii W TreTeporaMeTHhI moii. I'eHeTmyeckas
CTPYKTYpa TIOJIOBBIX XpoMocoM. HacienoBanue NpU3HAKOB, CIEIUICHHBIX C
IIOJIOM.

l'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JIEWCTBUE
reda. MHOXECTBEHHBIM aJljIenu3M. B3anmMoaeHcTBHEe HEaAUICIbHBIX TI'€HOB.

KommnemenrapHocts. Onucrtas. [lonumepus

3.4

BiaumoneiicTBre renotuna u cpessl npu popmupoBanuu Gperorumna. I3MeHUnBoCTb
npu3HaKkoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE NTPU3HAKKU. BUbl N3MEHUYMBOCTHU:
HEHACJIEICTBEHHAs U HACJIEeICTBEHHASI.

Monudukanonnass  U3MEHUYMBOCTh. Ponb  cpeapl B (OpMHUpPOBAHHUH
Mo UKAMOHHON M3MeHYnBOCTH. Hopma peakiinu npusHaka. BapuanmoHHBIN psf
u BapuanmoHHas kpusas (B. Horamncen). CBoiicTBa MOIU(PHUKAITMOHHON
WU3MEHYHUBOCTH.

I'eHoTHnM4eckas N3MEHUNBOCTh. CBOMCTBA TEHOTUITNYECKON N3MEHUNBOCTH. BHibI
TeHOTUIMYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASL.

KomOunatuBHasi W3MEHYMBOCTH. Mei03 U TIOJOBOM MpOIECC — OCHOBA
KOMOHWHATUBHON M3MEHUYMBOCTU. PoJIb KOMOMHATUBHON N3MEHUUBOCTH B CO3/1aHUU
TeHETHYECKOro pa3HO00pa3us B peienax 0JTHOTO BU/IA.

MyTanuoHHas U3MEHYMBOCTb. BUBI MyTalMii: FEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbIE W MHAYLMPOBaHHbIE MYyTallMH. SIIepHbIE UM LUTOIUIa3MATUYECKUE
MyTaruu. CoMaTH4ecKUe U MoJI0BbIe MyTaluu. [[pMurHbI BO3HUKHOBEHHSI MyTallHN.
MyTtarensl M UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaLlHOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HacIeacTBeHHOW n3meHunBoctH (H. M.

BaBI/IJ'IOB). BHCHZ[CpHa}I U3MCHYHNBOCTDb U HACJICACTBCHHOCTb

3.5

Kapuotun uyenoBeka. MexayHapoaHas MOporpaMMa HMCCIEJOBAHUS TE€HOMa
yernoBeka. MeTonbl  HM3Yy4eHUsT TEHETUKM  YEJOBEKAa: TIE€HEaJOTMYeCKui,
OJIM3HELIOBEIH, LIUTOr€HETUYSCKHUIM, MONYJIALIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpemMeHHOE onpeeeHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUIIUPOBAHKUE, B TOM YHUCJIE€ C MOMOIIBIO
[M1P-anamu3a. HacnenctBenHbsle  3a00jeBaHUs  YedOBeKa. I CHHBIE U
XPOMOCOMHBIE 0oJIe3HH YyeJIoBeKa. bone3nu c HacJIeICTBEHHOM
MPEPaCIONOKEHHOCThIO. 3HAUEHUE METUIIMHCKOM T€HETUKH B IPEAOTBPAICHUN

M JICYEHUN TeHETHUECKNX 3a001eBaHuii yetoBeka. CTBOJIOBEIE KIETKH




3.6

JlomecTukanus U celnekuus. 3apoxkACHUE CEJICKIIUU U ToMecTukau. Yuenue H.M.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS U MHOTO0Opa3usi KYyJbTYPHBIX PACTCHHM.
Ponb cenexuuu B cO3AaHUM COPTOB PACTEHUHN U MOPOJI KUBOTHBIX. CopT, mopoa,
mTaMM. 3aKOH TOMOJIOTMYECKUX PSJ0B B HacleJACTBEHHOM m3meHuumBocth H.U.
BasuioBa, ero 3naueHue i CEICKIIMOHHON PabOTHI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIA H
WHIUBUYAJIbHBIN. Oransl KOMOMHAIIMOHHOMN CCJICKIIMH. HcnreiTanue
MPOU3BOJUTENICH MO TOTOMCTBY. OTOOp MO TEHOTHIY C IMOMOIIBIO OIECHKU
(heHOTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ ImoMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/1 CEJICKIIMOHHOW pa0oThl. PaananvoHHbIN 1
XUMHUYECKUI MyTareHe3 Kak MCTOYHHK MyTaluid Yy KyJIbTYpHBIX ¢opM
opranu3MoB. lcnonb30BaHME TE€HOMHOIO pEJAKTUPOBAHHS U METOHOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust nCXOAHOTo MaTepraia JUlsl CeEeKIIHH.
[Tonyuenue nmonurionaoB. BuyTpuBunoBas rudpuauzanus. biuskopoacTBeHHoe
CKpelIuBanue, uiu nHOpuauHr. HepoacTBeHHOE CKpelBaHue, WU ayTOPUIUHT.
I'ereposuc u ero npuuunnsl. Mcnonb3oBanue rereposuca B cenekiuu. OtaanéHHas
rubpuam3anus. [Ipeomonenne Gecruioaus MEKBHIOBBIX THOPUAOB. JloCTHXKEHUS

CEJICKLIMU PACTEHUI U JKUBOTHBIX

3.7

OOBEKTHI, UCTIONIb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE M TKAHEBbIE KYJIbTYpHI,
MUKpPOOPTaHH3MbI, WX XapaKTEepUCTUKA. TpaJulMOHHAs OHOTEXHOJIOTHUS:
XJIeOONeueHne,  MOJIY4YEHHUE  KHUCIOMOJIOYHBIX  INPOAYKTOB,  BHUHOJEIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHl MHKPOOMOJOTMYECKUX TEXHOJIOTHH.
IIpousBoncTBO  Oenka, aMHHOKUCIOT W BHUTaMHMHOB.  VcKyccTBeHHOE
OIUIOAOTBOpEHNE. PEKOHCTpyKIMS SHIEKIETOK M KIOHHPOBAaHUE >KUBOTHBIX.
Meroa TpaHCIIIaHTaUU SAEP KIETOK.

XpoMOCOMHass M TeHHas HHXeHepusa. VICKyCCTBEHHBIM CHUHTE3 Te€Ha |
KoHCTpyupoBaHue pexkomMOuHaHTHbIX JIHK. JlocTmkeHus M TepcreKTUBbI
XpOMOCOMHOM M TE€HHOM WHXEeHepuu. MeaunuHcKiue OHOTEXHOJIOTHH.

Hcnonbs30BaHNe CTBOJIOBBIX KIETOK

Cucrema u MHOI‘OO6pa3I/IC OpTraHHU4Y€CKOIo Mupa

4.1

buonornyeckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
OopraHudeckoro wmwupa. llpuHIMIBI Ki1accupuKanuu opraHu3MoB. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHHUS M KU3HEAEATEIbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakTepun, apxeu, oJHOKJIETOUHbIE TPUOBI, OJHOKIETOUHBIE BOJOPOCIH, APYTUE
npotuctsl. KonoHuanbHble OpraHnn3msl. J[BUK€HUE OJTHOKIETOYHBIX OPTaHU3MOB:
amMEOOUTHOE, JKT'YTHKOBOE, pECHUYHOE. 3alluTa y OJHOKJIETOYHBIX OPraHU3MOB.

PazpaxuMocTh y OTHOKJIIETOUHBIX OPraHU3MOB. TaKCHUCHI




4.2

MHoOrokJieTouHbIe pacTeHHs. B3anMOCBs3b YacTeii MHOTOKJIETOYHOTO OpraHU3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIO opranusma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacteHuid. TuIbl PacTUTENbHBIX TKAHEH:
oOpaszoBarenibHass, IIOKPOBHAs, TMPOBOJMAIIAS, OCHOBHAs, MEXaHHUYECKasl.

OcoOenHocTu cTpoeHHsI, QYHKITUI U PACIIONOKESHHS TKAaHEH B OpraHax pacTCHUN

4.3

BereraruBHble U reHEpAaTUBHBIE OpPraHbl pacTeHU. OyHKIUHA OPraHOB U CUCTEM
opranoB. Kapkac pacrenunii. [[Bu>KeHHEe MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. IlornomieHue BOABI, YITIEKMCIOrO ra3a W MHHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pactenuil. Auddysus ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cuctembl pacTeHuil. Bbiaenenue y pacreHuil. 3amura y
MHOTOKJIETOYHbIX pacTeHuil. Kyrukyna. CpencrBa macCHBHOM M XUMHYECKON
3amuUThl. DUTOHIUABI.

Pa3npaxxuMocTs M perynsauus y opraHu3MoB. Pa3npakxuMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeliecTBa U UX 3HAUYCHUE

4.5

MHOTOKJIETOUHBIE  JKMBOTHBIC. B3aMMOCBSI3p  dYacTeli  MHOTOKJIETOYHOTO
opranu3ma. TKaHU, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe nenoe. ['omeocta3. TkaHM )KMBOTHBIX U 4e€jOoBeKa. THIIbI
JKUBOTHBIX TKaHEH: SIUTEIUANIbHAs, COCIWHUTENbHAS, MBbIIICUYHAs, HEPBHAs.
OcobeHHOCTH CTpOCHMs, (PYHKIUHA U PACIOJOXKEHHUs TKaHEH B OpraHax

KHMBOTHBIX M YCJIOBCKA

4.6

Oprasbl ¥ CUCTEMBI OPTraHOB XUBOTHBIX. DYHKIIMK OPraHOB M CHUCTEM OPTaHOB.
Onopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHbIX. HapyxxHblii U BHyTpeHHUH ckeneT. CTpoeHHe W THUIbl COCAMHEHUS
KOCTEH.

JIBM>KeHMEe MHOTOKJIETOYHBIX KHWBOTHBIX. IluTtanue kuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIErOYHOE JbIXaHUE.

JIpIxaHue TO3BOHOYHBIX YHWBOTHBIX. ODBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. J[pIxarempHas cuctema 4eioBeka. MexaHus3m
BEHTWJSILIMM JIETKUX y NOTHL WM MIEKONUTAOIMX. TpaHCIOPT BEIIECTB Yy
opranu3moB. TpaHCHOPT BeUIECTB Yy XMBOTHBIX. KpoBeHocHass cucrtemMa u €€
opranbl.  KpoBeHOCHass ~ cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyrum
KpOBOOOpaIeHusi. JBOJIONMOHHBIE  YCIOXXHEHUSI CTPOCHHS KPOBEHOCHOU
CHUCTEMBI TO3BOHOYHBIX XMBOTHBIX. BbIIeneHue y opraHu3MoB. Beinenenue y
*KUBOTHBIX. COoKpaTtuTenbHble Bakyonu. Opransl BelaeneHus. CBs3b MOJIOCTH Tela
C KPOBEHOCHOM W BBIICIUTEIBHON cucTeMamu. BpinelneHne y MO3BOHOYHBIX
JKMUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[IOKpoBBI H HX

ITPOU3BOJHEIC.




PaznpaxuMocTs U peryisnus y opraHu3smMoB. Pa3ipa’kuMocTh y OJHOKJIETOYHBIX
opranu3MoB. Takcuchel. PazapaXMMOCTh W perynsauuss y MHOTOKJIETOYHBIX
pactenuii. PocToBbI€ BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedeKTopHas peryysiius y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ otaesnsl. DBOIIOLMOHHOE YCIOKHEHHE CTPOSHHS] HEpBHOM
CHCTEMBI y KMBOTHBIX.

PazpaGoTka anropuTMoB W mporpamMm uis >(PQPEeKTHBHON (DyHKIMOHATBHOU
aHHOTAllUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  TPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHHfI, JKHBOTHBIX U YCJIOBCKA

OpraHmM YCJIOBEKA U €TI0 3I0POBEE

5.1

Opransl ¥ cUCTEMBI OPTaHOB 4YenoBeKa. OTAebl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u pedumekropnas nayra. be3ycioBHbie U yCIIOBHBIE
peduexcel. I'ymopanbHast peryinsuuss M SHIOKPUHHAs CUCTEMa >KUBOTHBIX U
yesoBeKa. JKene3bl SHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3anMocBsI3p HEpBHOW M SHIOKPUHHOH cucTeM. [ umnoranamo-runodusapHas

cucrema. Peduekc u pediiekropHast 1yra. be3ycinoBHbIE U YCIOBHBIE pe(IEKCHI

5.2

3amuTa opranu3Ma ot Oone3nell. UMMyHHast cuctema denoBeka. KieTouHslii u
TYMOPJIbHBIA MUMMYHHTET. BpoXAEHHBINA, TPUOOPETEHHBIN crenupuIecKuii
UMMYHHUTET. Teopusi KIOHalbHO-ceNeKTUBHOro ummyHurera (I1.Dpmux,
®.M.bepuer, C.ToneraBa). BocmanuTenbHble OTBETHl OpPraHu3MoB. Poib

BpPOXXJIEHHOTO UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUIM

5.3

KpoBeHnocHast cuctema u e€ opranbl. Cep/ie, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaienus. Pabora cepaua u e€ perynasuus

5.4

Z[LIX&HI/IC YCJIOBCKaA. I[I/I(I)(by3I/I}I ra3oB 4€peE3 MOBCPXHOCTH KIICTKU. I[BIX&TCHBH&SI
CUCTCMA YCJIOBCKA. I[LIX&TGJIBH&H MMOBCPXHOCTD. PCFYJISII_[I/IH JAbIXaHUs.

JlpixaTeabHbIe 00BEMBI

5.5

[InmeBapurenpHas cuctema 4denoBeka. OTHensl NMUIIEBAPUTEIBHOTO TPAaKTa.
[InmeBapurensHble  Kene3bl.  BHYTpPUIONOCTHOE M BHYTPHUKIIETOYHOE

TIUIIEBApECHUE

5.6

ITokpoBbl u ux npousBoaHsle. Opranbl BbiaeneHus. [louku. CrpoeHue u
¢byHKIMoHUpoBaHue HedpoHa. DUIIbTpaIys, ceKpelus 1 oOpaTHOE BCachlBaHHE

KaK MCXaHU3MBbI pa60TBI OpTraHOB BbIACJICHUS. O6pa3OBaHI/IC MOYH Yy 4CJIOBCKa

5.7

HBI/I)KGHI/IG YJeJIoOBeKa: MbImeyHas cucrema. CKelleTHhIE MBIIINObLI 1 HUX pa60Ta.

CTpOCHI/IC U TUIIBI COEIUHEHUS KOCTeH

TeOpI/I}I 3BOIIOLMY. Pa3BuTHe :KU3HU Ha 3emiie

6.1

OpomonmonHas  teopuss Y. JlapunHa.  IIpenmnocbulku  BO3HUKHOBEHUS

napBuHu3Ma. JKu3Hb 1 Hay4dHas aestenabHocTh Y. JlapBuHa.




JIBrokymue cuiibl dBoonuu BUIOB 1o Y. JlapBuHY (BBICOKass MHTEHCHBHOCTH
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernyeckor teopuu sBomtonuu (CTD). HeltpansHas teopus
sBosroni. CoBpeMEeHHasi 3BOJIOIMOHHAsA Ouoiorus. 3HaueHUE SBOIOIIMOHHOM

TEOpuH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KApTUHBI MUPA

6.2

[Monmynsauus kak sjeMeHTapHass enuHuna 3Bositolud. COBpEMEHHBIE METOJb
OLIEHKM TI'€HETHYECKOTO pa3HOOoOpa3us M CTPYKTYpbl Honyisuuid. M3meHeHue
reHoQoHa TOMYJSIUH KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (AaKTOphl (IBMXKYILME CHJIBI) 3BOJIIOLMHU. MyTalMOHHBIH
nporecc. KomOunatuBHas wu3MeHuuBOCTh. [Jlpeiidp reHoB — ciydaiiHble
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT auleNell B momymsauusix. OQQexT
OCHOBATEJIS. Murpanuu. W3onsauus HOTYJISILIMI: reorpaguueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHAS).

EcrecTBennblii  orOop — HampaBnstommid  ¢daxTop dBomouuu.  DopMbl
€CTeCTBEHHOTO  OTOOpa: IBWKYIIMH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIONINIA
(mu3pynrusHbi). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE  mpHcrocoOMeHH y  opraHu3smMoB.  ApoMopho3bl U
uanoanantauuu. [lpumepsl npucnocobnenuit y opranusMoB. OTHOCUTEIBHOCTh
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm U CTpykTypa. BumooOpazoBaHue Kak pe3yabTar
MUKpO3BOJIOLUHU. M3omsauus — kinrodeBod ¢akrtop BuIooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONaTPUUECKOE (reorpaduueckoe),
CHUMITaTpU4YecKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (HOJIMILIOWIU3AINS,
ruOpuau3anys). JnmurenbHOCTh SBOIIOIMOHHBIX POIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOJIOTHYECKOTO Pa3HOOOpa3Hs.

Ponb 3BonoLMOHHON OMONIOTHU B Pa3pabOTKE HAyYHBIX METOJO0B COXpPaHEHUs
O6uopazHooOpasus. MHKpPOIBOMIIOLKS M KOJBOJIOLHMS MApa3UTOB U UX XO3sEB.
MexaHu3mbl (OPMHUPOBAHUS YCTOHUMBOCTU K aHTHOMOTHKAM U CIIOCOOBI GOPHObI

C HeH

6.3

MeTtoapl n3ydyeHus MmakpodBomronuu. [lazeoHTomornyeckue MeTonbl W3YYEHMs
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKUE PSIbI OPTAaHU3MOB.
buoreorpaguueckue Meroasl uzyueHus 3oitonuu. CpaBHeHue Quopsl U (hayHbl
MaTepuKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emin. Bumbi-sHIeMuKy u
PEJUKTHI.

OMOpHOJIOTHYECKUE U CPAaBHUTEIHHO-MOP(OJIOTHUECKHE METOAbl HU3Y4YECHUS




IBOJIIONUK. [ €HeTHYEeCKHe MEXaHWU3MbI JBOJIIOIIMM OHTOTEHE3a W TOSBICHHS
9BOJIOIINMOHHBIX HOBIICCTB. I'omonoruuneie u AHAJIOTUYHBIC OpraHbl.
PynumenrtapHele  oprabl M araBu3Mbl.  MOJIEKYISPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOIbl  HM3YYCHHUS  DBOJIOIUH.
I'omonoruunsie rerpl. COBpeMEHHBIE METOJbI TIOCTPOCHUS (PHIOTEHETUYCCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAITMH U SBOJIIOIINSI TCHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBWia) 3BOJONUU. HeoOpaTUMOCTH HBOIIOIUU.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIIOITMHN

6.4

Hayunple rumore3bl MNPOUCXOXKICHHS JKU3HHM Ha 3emiie. AOHOreHe3 H
na”crnepmus. [loHayyHble IPECTaBICHUS O 3apOKACHUU KU3HU (KPEallHOHU3M).
I'unore3a MOCTOSAHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxokneHue >KH3HU H
acTpoOHOoJIOTHS.

OcHoBHBIE 3Tanbl HeopraHuyeckod spomonuu. [lnanerapHas (reosnoruyeckas)
3BOJIOLMUS. XUMHUYECKass SBOJIIOLUA. AOHOIeHHBIM CHHTE3 OpPraHUYECKHUX
BemiectB u3 Heopranmdeckux. Omeir C. Muutepa u I'. HOpu. OGpazoBanme
nosnMepoB 3 MoHoMmepoB. KoauepBatHas runoreza A.M. Onapuna, rumoresa
nepsuyHoro OynboHa JDx. XonnaeliHa, reHermueckas rumote3a [. Mémnepa.
Pu6osumer (T. Yex) u rumore3a «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKJIETKH.

Wctopust 3emnn u metoasl e€ usydeHus. VMckomaemple opraHMuecKue OCTaTKH.
I'eoxponosnorust u e€ meronsl. OTHOCUTENbHASA U a0COJIIOTHAS I'€OXPOHOJIOTHS.
I'eoxpoHonornyeckast mKasa: 30Hbl, 3pbl, IEPUOJBL, FTOXH.

HavaneHele sTanel opraandeckoi 3Bomronud. IlosBieHrne M 3BOJIIONUSA NEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HMKHOBEHHWE TEpPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEePBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cUMOMOreHe3). OBOJIIOLHOHHOE IPOUCXOXKIACHHE
BUpYycoB. IIpoucxokieHne MHOTOKJIETOUYHBIX OpraHu3MoB. Bo3HHMKHOBEHUE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIOLMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuii. Beixon pacrenuwit Ha cymry. [losiBneHne CIOpPOBBIX pPACTEHHM H
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHUIA.

OcCHOBHBIE 3Tambl HBOMIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Benjckas dayna. KeMOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX
TUNOB. IlepBbie XOpAOBBIE KUBOTHBIE. JKN3HB B BOJE. DBOMNIOMS T03BOHOYHBIX.

[Tpoucxoxaenue ampuoduit u pentwimid. [IporcxoxkaeHne MICKONUTAIOUINX U




ntun. [IpuHnmn kmodeBoro apomopdosa. OcBoeHHe O€ClO3BOHOYHBIMH U
II03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3eMiie 1O 3paM U NEpUOAaM: apXel, MPOTEPO30i, MaICO30H,
Me3030H, KaiHOo30#. OOmas XapakTepucTHKa KJIMMaTa U TEO0JIOrMYeCKHUX
nporeccoB. [losiBneHne U pacBeT XapaKTEpPHbIX OPraHU3MOB. YTiIe00pa3oBaHue:
€ro yCJIOBHS U BIMSHUE HA Ta30BBIN COCTaB aTMoc(hepsl.

MaccoBble BBIMMpPaHUS — DKOJIOTMYECKHME KpU3HCHl npouuroro. Ilpmumnasl n
CIIEJICTBUSL MAacCOBBIX BbIMHpaHuN. COBPEMEHHBIN 3KOJIOTMYECKUN KPU3UC, €r0

0COOEHHOCTH

6.5

Pasnenst m 3agmaunm  aHTtpomosioruu. Metonel aHTponosiorud. CraHOBIIEHUE
MPEACTABICHUH O MPOUCXOKACHUM YeoBeKa. COBpEMEHHbIE HAYYHbIE TEOPUH.
CxoacTBO 4yenoBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEeIOBEKa.
CBuzeTenbcTBa  CXOJACTBA  YEJIOBEKA C  JKMBOTHBIMHU:  CPaBHUTEJIBHO-
MOp(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (uU3N0IIOr0-OMOXUMUIECKHE,
noBegeH4Yeckrne. OTIMYms YeloBeKa OT )KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOIl CUTHAJIbHOMN
CUCTEMBI.

JBwkymme cuibl (GakTopbl) aHTPOIOreHe3a: OHMOJIOTHYECKHEe, COLHATbHBIC.
CooTHolIeHrne OMOTOTHYECKUX M COIUAIBHBIX (DaKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaANMN aHTPOIIOreHE3a. ABCTPATIONUTEKH — ABYHOTHE MIPEAKH JIFOJIEH.
UYenoBek  yMmenbld, T€pBbIE  M3TOTOBIEHUA  OpyAud  Tpyna. Yenosek
MPSMOXOJISAIIUNA W TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiiensOepreckuii — oOmui MpeloK HeaHAEePTATbCKOrO YellOBEeKa W YelloBeKa
pa3zyMHoro. YenoBek HeaHAECPTAIbCKUI KakK BUJ JIIOACH XOJOIHOTO KIMMATA.
UenoBek pa3yMHbI COBPEMEHHOIO THIIA, JICHHUCOBCKUN 4YEJIOBEK, OCBOEHHUE
KOHTUHEHTOB 3a npenenamMu AQpuku.

DBOJNIONUS COBPEMEHHOTO ueJjoBeka. ECTeCTBEHHBIH OTOOpP B MOMYJISIIHIX
gyenoBeka. MyTalMoHHBINA mporece u noauMopdusM. [lonmynsimoHHbIE BOJHBI,
npeiid reHoB, Murpanus u «3h(PEeKT oCHOBATENS» B MOMYJISAIUASIX COBPEMEHHOTO
YeJioBeKa.

UYenoseueckne pacel. Ilonsitue o pace. bonbmme pacel:  eBporeougHas
(eBpaswmiickasi), aBCTpaJlo-HETpoWJHAas  (9KBaTOpHANIbHAsI),  MOHTOJIOMJIHAS
(asmaTcko-aMepuKaHCKas). Bpemst u myTu pacceieHMs] uyeloBeKa MO IUIaHETe.
EnunctBo  dyenmoBeueckux pac. HayuHas  HecOCTOSTENBHOCTh — pacu3Ma.
[IpucocoOaeHHOCTh YellOBEeKa K Pa3HBIM YCIOBHUSAM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpeapl u apelidpa TeHOB Ha MOpPGHONIOTHIO U

(hU3MOJIOTHIO YeTIOBEKa

DKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH




7.1

Pasnens! u 3anaun 3xon0ruu. CBsA3b SKOJIOTMH C APYTUMHU HAYKAMHU.
Meronsl skonoruu. IloneBble HaOmogeHHs. OKCHEPUMEHTHl B  HKOJOTUU:
IIpUpoAHblE U JaboparopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT

OKPY’KaloIel Cpe/ibl: JIOKAIbHBINA, PETHOHATBHBIA U TJI00aTbHBIN

7.2

Okonorndyeckue (GakTopsl U 3aKOHOMEpHOCTHM WX neiictBus. Kiaccuduxanus
9KOJIOTUYECKUX  (PAKTOpOB: abuoTHYEeCKHe, OMOTHYECKUE, aHTPOIOIrECHHbIE.
OOme 3aKOHOMEpPHOCTH JAEHCTBHS 3Kojorudeckux akropos. [Ipasuio
munnmyma (K. Hdnpenrens, FO. JIuOux). TonepaHTHOCT. DBpUOMOHTHBIE H
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak sKojoruyeckuii akrop. JleicTBue pasHbIX
YY4aCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE IPYIIIbI
pacTeHMH M JKMBOTHBIX 10 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doroneproausm.

Temmeparypa kak oSkojormueckuii Qaxrop. JledicTBue Temmeparypbl Ha
opranusmsl. [ToMKunOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skojoruyeckuit ¢akrop. IlpucnocoOinenuss pacteHuit
MOJIJIEPKAaHUIO0 BOJHOTO Oananca. Kimaccudukaiuys pacTeHUH MO OTHOIICHUIO K
Boze. [IprcnocoOaeHust )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXuMa.

Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, ITOYBEHHas,
ryOMHHAs  MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3MKO-XUMHYECKUE
O0COOCHHOCTH cpell OOMTaHus opraHu3moB. llpucnocoOiieHuss OpraHusMoB K
KU3HU B Pa3HBIX CpeIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHUE pUTMBL. CyTOYHBIE U TOJMYHBIE
putMbl. [IpucrnocoOIeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHMSM YCIOBUH
KU3HU.

Xuznennoie Gopmbl opranu3MoB. [loHsTue o xku3HeHHOU (opme. KuzHeHHBIE
(GbopMBI pacTeHMii: NepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJeTHUE TpaBbl. KuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue dakTopbl. Bumpl OMOTHYECKHMX B3aWMOJEHCTBUN: KOHKYPEHITHUA,
XHUITHUYECTBO, cUMOMO03 U ero (opmel. [lapazutusm, koomnepauus, MyTyalausM,
KOMMEHCAJIA3M (KBapTHpPAHTCTBO, HaXJICOHUUYECTBO). Hetpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (dabpuueckue). 3HaUEHHE
OMOTMYECKMX B3aUMOJCHCTBUH JJIsi CYIIECTBOBAHUS OPTaHU3MOB B Cpele

oOutanus. [IpUHIMNI KOHKYPEHTHOTO UCKITIOYEHHUS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKH monyisiuuu. Ilomynsamus xak Ouonoruueckas

cucrema. Pojab HEOTHOPOAHOCTH Cpeabl, GU3NUECKUX OapbepoB U OCOOCHHOCTEH




Ouosioruu BUJIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpBI HOIYJISALUI.
OcHOBHbBIE MOKa3aTeNW MOIMYJALHMU: YUCIEHHOCTb, IUIOTHOCTb, BO3PAacTHas U
IIOJIOBAsl  CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII pPOCTA, CMEPTHOCTb,
MUTpaLHys.

Okosnorudeckass CTpykrypa nomyiainuu. OIeHKa YHCICHHOCTH IOIYJIALHH.
JluHaMuKa nomyisuuu U e€ peryisiuus. buoTudeckuil moreHuuan MOIyJIsuu.
MopenupoBanue AUMHAMUKKM — nonyiasuud.  KpuBble  pocTa  4HMCIEHHOCTH
nonyisinui. Kpuble BbDKMBaHMs. Peryrsiius 4MCIEHHOCTH HONYJISILMI: pOJIb
(GakTOpOoB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJIOTMYECKHE
cTpareruu BUJ0B (r- u K-ctparerun).

[TonsTe 00 SKoJOrMYecKoW HUIIe Buga. Mecroobutanue. MHoroMepHas
Mozenb dKonorndeckod Humm Jx.M. XatunHcoHa. Pa3zmepsl 3KonOruueckoin
Huuy. [loTeHnnanpHas v peain30BaHHAs HULIH.

Bun kak cucrema mnomynsuuid. Apeainsl BHIOB. BuIbl M HMX JKU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTHM  TOBEJACHHS M  MUTpPAlUd  YKUBOTHBIX.

buonornueckue nuHBa3zuu YYKCPOAHBIX BUIOB
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CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBs3M MeXIy
opraHu3mMamMu B OuWOIlEHO3€. DKOCHCTeMa Kak OTKpeITas cucrema (A.J[x.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHM3MOB B 3KOCHUCTEME: IMPOIYLCHTHI,
KOHCYMEHTHI, peayleHTbl. Tpoduyeckue ypoBHU. Tpoduueckue nenu u ceru.
Abunotnueckue 610ku sKocucteM. [TouBbl U mibl B 3kocuctemax. Kpyrosopot
BELIECTB U MTOTOK SHEPTUU B IKOCUCTEME.

OcHoOBHBIE TTOKAa3aTeNM 3KOCHCTEMBL. bruoMacca M mpoaykuus. DKOJIOTMYECKHE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHUH.

HanpaBrieHHble 3aKOHOMEpPHBIE CMEHBI cO00IIeCTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M WX TNPUYUHBI. AHTPOIIOT€HHbIE BO3JCHCTBUS Ha
cykueccun. KimnmakcHoe cooOriectBo. bruopasnooOpasue u mojHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOHYMBOCTU COOOIIECTB.

[IpupogHble 3KOCHCTEMBL. AHTPOINOTE€HHBIE HKOCHUCTEMBI. ATpPO3KOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U TPUPOIHBIMH 3KOCHCTEMaMH.
VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas diaopa u
¢dayna. CuHaHTponM3anus ropoackoil paynsl. bruonornyeckoe u xo3siicTBeHHOE
3HaYEHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoC 3HEpPrUM U BELIECTB MEXAY CMEXKHBIMHU 3KOCHCTEMAMU. Y CTOMYNBOCTh
OpPraHM3MOB, TMOMYJALMHA M DSKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JACHCTBUI

7.5

buocdhepa — oOmieruranerapuas oOomouka 3eMid, T/A€ CYIIECTBYET WU




cymecTtBoBasia >ku3Hb. YueHnue B.M. Bepnaackoro o Owmochepe. ObGmactu
o6uocdeps u e€ coctas. KuBoe BeriecTBo 6Hochepsl U ero pyHKIUH.
3aKOHOMEPHOCTH CyIIeCTBOBaHUS Ouocdeprl. OcobeHHocTH Ouochepsl Kak
rnobanbHOM  9KocucTeMbl.  J[MHamMmdeckoe — paBHOBecme B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumudeckue LUKIBI (yriaepona, as3ora).
PurmuunOCTS siBNCHMIT B Onochepe.

3oHanpHOCTH OuoCchephl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOMHBIE Jleca, CMEIIAHHbIE M LIMPOKOJMCTBEHHBIC JIeCa, CTENH, CaBaHHBI,
MYCTHIHM, TPONHMYECKHE JIeca, BBICOKOTOphS. KimMar, pacTHTENBHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS JKUBBIX CHCTEM, OLEHKA UX PECYPCHOTO MOTEHIHAaNa M

o6uochepHbIx QyHKIHIA

7.6

DKOJOTUYeCKHe KPU3KUCH M MX NMpHYMHBL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HEeHUEe BO3AYIIHOW cpefbl. OxpaHa BO3ayXa. 3arps3HEHUE BOAHOU CPEbl.
Oxpana BoaHBIX pecypcoB. Paspymienue nousel. OXpaHa IIOYBEHHBIX PECYpPCOB.
W3meHeHne knumara.

AHTpPOIIOr€HHOE BO3JIEHCTBUE HAa PACTUTEIbHBIM W KMBOTHBIM Mup. OxpaHa
PacTUTEIBHOIO U KUBOTHOrO Mupa. OCHOBHBIE NPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacuble kHuru. Ocobo oxpansemble mnpupojassie Ttepputopun (OOIIT).
borannueckue caapl ¥ 300J0THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHIMIBI YCTOMYMBOIO PpA3BUTHUSI YEJIOBEUECTBA U TPUPOIBL.
PannonanpHOe  OpUPOJONONB30BAaHME M COXpaHEHHWE  OMOJIOTMYECKOro

pazHooOpa3us 3eMiu




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET



