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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHoMy mpeamety "buonorus" (manee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3paboraHa Ha ocHoBe DenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueonslii npeamer «buosorus» yrimyonénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OJHUM W3 KOMIIOHEHTOB IpeAMETHOW obnactu «EcTtecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepennipaniin  oOy4eHUsT Ha YpOBHE CpeaHero ooOImero oOpa3oBaHUS W
NPU3BAHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOILIUM, CPEAHUM
o01IUM, cpeHUM TTPOPeCCUOHATIEHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
IMPUOPUTETHOE pElIeHUE O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAy4yHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no ydyeOHOMy mnpeamery "buonorus" naér npencraBlieHHE O
eI M 3aJadax HM3ydyeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHJIyeT MOCJIEeI0BAaTeIbHOCTh M3y4YeHUs y4yeOHOro marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 10 Ouonoruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C U3y4YeHHEM OWOJIOTUM Ha YpOBHE
OCHOBHOIO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIllpaBJI€HHOCTh HA  TMOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKWU3HM, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHMsS] K OKpyKawolled NpupoAaHoi cpexne. B
nmporpaMme Mo OHMOJOTHU TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUAOB Yy4€OHO-MO3HABATEIBHOW  JIESITEIIBHOCTU
oOydJarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTUYECKOTO O0O0pa3oBaHMs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.



VYuebnsiit mpeameT «bruonorus» Ha YpOBHE CPEIHETO 00IIero 00pa3oBaHus
3aBepiiaeT OuoJIoTMYEeCKoe O00pa3oBaHUME B IIKOJE U OpPUEHTHUPOBAH Ha
pacuIMpeHre U yriiyOJieHHe 3HAHUW 00ydYaroluxcsi O >KUBOW MPHUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJOTUU W OHOJOTUU Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yueOHOro mnpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIIsIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUH  OOyYaIOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHuU3Me 4YeJIOBEeKa, OOLIMX 3aKOHOMEPHOCTAX KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OUOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS HpPU HU3YyYECHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrtpykTypa mnporpammbel mo ydyeOHoMy mnpenmery "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrHH, SMOpPHOJIOTUU U
OMOJIOTHM Pa3BUTHUS, TEHETUKU M CEJIEKUUU, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTMH, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMuXcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnni npeaMer «buonmorus» mnpuszBaH  00ECHEUYHTH  OCBOCHHE
00y4arouMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIE€H, IPUHIUIIOB U MPaBUJI,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, MOMYJIsIuH,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIIEKTaX OMOJOTMYECKUX 3HAHUM. [[ns
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMHM Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COAEpKaHUHU MPOTrpamMMbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHUS



TOM WA MHOW oOJacTH OMOJOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeimHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Lens uzydyenust yueOHoro npeamera «buonorus» Ha yriiyOJI€HHOM ypOBHE
— OBJaZicHHEe OOYYAIONIMMUCS 3HAHUSIMU O CTPYKTYpPHO-(DYHKIIMOHAIBHOM
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHON JIESITENbHOCTH, CBSI3aHHOM C OuoyoTHMeld, WM K BBIOOpPY
y4eOHOT0 3aBEICHUSA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHue 1enu  u3ydeHuss ydeOHoro nmpeamera «buonorus» Ha
yrayOnEéHHOM ypOBHE 00€CTI€UMBAETCS PEIICHUEM CIIETYIONIUX 3a0a4:

OCBOCHHE O0YYAIOIMMHUCS CUCTEMbl OMOJIOTMUECKUX 3HAHUI: 00 OCHOBHBIX
OMOIOTHUECKUX TEOPHSX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBHUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHUH, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTeOLEeH03, OMoc(epa); O BELAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHHE OOYyYalolUXCsl C METOJAMU IO3HAHUS >KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA  METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMU U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
OKOJIOTUH);  METOJIaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJiIcHHMEe OOYyYaloIMMUCS YMEHUSIMU: CaMOCTOSATEIbHO HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTHM ¥ COLMAIHHO-)KOHOMHYECKUMH U  OSKOJIOTHUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BUTHE y 00YJAIOMINXCS WHTEIIEKTYabHBIX U TBOPYECKUX CITOCOOHOCTEH
B TPOIECCE 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITUSIMH W COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €10 MpoOjeMamMH, METOJI0JIoTHeH
OMOJIOrMYECKOT0 UCCIIEIOBaHMUS, POBEJICHHUS AKCIIEPUMEHTAIBLHBIX



WCCJICIOBaHUH, PEIICHHS] OMOJIOTMYECKUX 3a/1a4u, MOJCITUPOBAHUS OMOIOTHUECKUX
00OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE Y 00YyYaroNIMXcsl IEHHOCTHOTO OTHOIICHUS K KMBOUM NPUPOJIE B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
TEHETHYECKON TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

nmpuoOpeTeHrne  OOyYaOMIMMUCS  KOMIIETEHTHOCTH B palldOHAIHHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpYXKalOIUX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHU U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHuE€  yCIOBUWA JUJII  OCO3HAHHOTO  BbIOOpa  OOyYaroIMMUCA
VHIMBUTyaJIbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSIMU PETHOHA.

OO611ee YKciio YacoB, OTBEJCHHBIX Ha U3YYEHUE OMOJIOTHH Ha YIIIyOJIEHHOM
YPOBHE CpeaHETo 001mero oopasosanusi, cocrtaBisieT 204 vaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT16op opraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHUS OMOJIOTHU
OCYIIECTBISIETCS C y4ETOM CHeM(PHUKU €ro COoAepKaHWsS W HAMpaBICHHOCTH Ha
MPOJOJDKEHNE OMOJOTUYECKOrOo  00pa3oBaHHMs B OpPraHU3aIUsSX  CPEIHETO
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s3aTenbHBIM  YCIIOBHEM TP OOy4YEeHUM OWOJIOTMM Ha YrIIyOJIEHHOM
YPOBHE SBIJISICTCSI MPOBEACHUE JIA0OPATOPHBIX U MPAKTUYECKUX paboT. Takxke
ydacThe 00yJaronuxcsl B BBITOJTHCHUH MMPOCKTHBIX M YIeOHO-UCCIEA0BATEIIbCKUX
paboT, TemMaTWKa KOTOPBIX OIpEAeseTCs] yYWTeJIeM Ha OCHOBE HWMEIOLINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Conepxanue MpoOrpaMMbl, BBIJICTICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OHooTus — KOMIUIEKCHas Hayka. KpaTkas ucropust pa3BuTus
Ouosiornu.  buonornueckue HaykM UM U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHN.

3HadeHue 6mosoruy B OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYIHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
[IPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEIULHUHE, CEIbCKOM XO35MCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. J{apBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsA3b OMOJOTHUU C JAPYrUMH Haykammuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3YyYeHHUE

JXKuBble cucTeMbl Kak TpeaMer u3ydeHus Ouosioruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYECHHOCTb CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISPHBIA, KJIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bnoreonenoTuyeckuit), Omochepusiii. Ilpormecchl, TpoucXomAle B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOrO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3AIUY.

N3yuenue XuBBIX cucteM. MeToasl Ouosiornueckoid Hayku. HaGmronenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIMs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCHUMOM TmiepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast rumote3a. [lonsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYSHHBIX
pe3ynabTaroB. [IpUyuMHBI UCKaXXEHUS PE3yIbTAaTOB »JKcnepuMmeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.



JdemMoHCTpanuu

Tabmuubr u cxeMbl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buojornyeckue
cucteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOHN
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «MeTomabl
W3YUYEHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanme:  jJabopaTopHOe  OOOpyAOBaHHWE U1  MPOBEIACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnosib30BaHWE pA3IMYHBIX METOJIOB IMpHU
W3YUYEHUH JKUBBIX CHCTEMY.

Tema 3. buosorust KJIeTKu

Knerka — cTpykTypHO-QYHKIMOHANbHAs €IuWHULA >KUBOro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

Meroabpl  MOJIEKYJIAPHONM W KJIETOYHOM  OMOJOTHMU:  MHMKPOCKOIIHS,
xpomarorpadus, 37aeKTpodope3, METOJ MEUYEHBIX aTOMOB, AU(QepeHInanbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmnvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHCcTpanun

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

Tabnuubl 1 cxeMbl: «CBETOBOM MHKPOCKOID), «DNEKTPOHHBI MUKPOCKOTD,
«HcTopust pa3BUTHS METOJOB MUKPOCKOTIUIY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaThl PacTUTENIbHbIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

IIpakTnueckass padora «l/3yyeHue METOJOB KJIETOYHOM OHOJIOTUU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHAUYECKHN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bonma u e€ posb Kak pacTBOpUTENIS, peareHTa, y4acTHe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOruuecKas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKH. buonorndeckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTHIHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS



cTpykTypsl. [enatypauus. CsoiictBa ©OenkoB. Kiaccudpukauus Oenkos.
buonorudeckue GpyHkunu 6eakoB. [Ipuonsi.

YrneBonsl. MoHocaxapuasl, Jcaxapusl, OJINTOCaxapyuabl "
nonucaxapuabl. OOmwMiA miaH cTpoeHus W (UBHKO-XUMHUYECKHE CBOMCTBA
yTIeBOA0B. bruonornueckue GyHKIIMN yTIAEBOIOB.

Jlumuael.  T'mapodunsHO-THApOOOHBIE  cBoiicTBa.  Kiaccmdukamms
munuaoB. Tpurmunepunbl, (Gocomunuasl, BOCKH, CTEpOUIbl. buomormyeckue
bynkun aunuaoB. OOmMe CBOMCTBA OMOJIOTHYECKUX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaM03aMbIKaHHUIO, TOJTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnmotel. [JHK um PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue Mmosekynsl AT®. Makpospruueckue cBsizu B Mosekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl eenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CtpykTypHas OUOJIOTHS: OMOXUMUYECKUE U OMOPU3NUECKUE HCCIIeIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUti 6UOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
opeanuyeckul Cunmes OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

[Toptpetsr: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

Huarpammbr:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuier u cxemel: «llepuoguyeckas TabaUIa XUMUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BemecrtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHUE MOJEKYI
yrieBonoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenue Mosnekyiabl ATOy.

O6opynoBanue: XUMAYECKAsI OCYIa U 000PYI0BaHNUE.

Jlaboparopnasi padora «OOHapyxeHHe 0ETKOB C MOMOIIHIO Ka4eCTBEHHBIX
peakuuii».

JlabopaTtopnass  padora  «lccnemoBaHue — HYKJIEMHOBBIX — KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).



Tema 5. Ctpoenue n pyHKIUM KJIETKH

Tunel KIETOK: JyKapuoTHUecKas M Ipokapuotnueckas. CTpyKTypHO-
(yHKIIMOHAJIbHBIE 00PA30BaHMSI KIIETKH.

CrpoeHue mnpoxkapuoTHUeCKOM KieTku. KierouHas creHka OakTepuil u

apxenu. Oco0OeHHOCTH ~ CTpOGHHMS  TeTepoTpoPHOM U aBTOTPOGHOM
MIPOKAPHUOTUYECKUX KIETOK. MeCTO U POJIb MPOKAPHOT B OUOIIEHO3AX.
Crtpoenue U (YHKIITMOHUPOBAHHE AYKapUOTHUECKOMN KJIICTKH.

[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BellecTB 4epe3 IIa3MaTHYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obnmeru€éHHas auddysus), akKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOU CTEHKU PACTEHHI, TpHOOB.

[Huronna3ma. Lluto3omns. [{utockener. /IBmxkenune nuronnasmbel. Opranou bl
kieTkdn. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (GyHKIHMHU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmapata ['onbmxu. Moougurkayus 6enkoé 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kietounslid cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOWABI  KIETKU:  MUTOXOHJIPUHU,  IUIACTHUJBIL.
Ilpoucxoorcoenue mumoxondpuii u niacmuo. Cumouocenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE H  CJOXHBIE  TUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanHnbie opranou bl kiaeTku CTpoeHue u QyHKIMH HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukporpyOouku. Knetouynslit
neHtp. CrTpoeHue W JBUKEHHE JKTYTUKOB M pecHUYeK. MUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. Obonouka siapa, XpoMaTHH, KapuoIia3Ma, SAPHIIIKU, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacHoJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku



XpoMaTUHa — THUCTOHBI. /J[unamuka sdepHou o000104Ku 6 mumose. AHoepmvlil
MpAaHCcnopm.

Kinerounsie BkitoueHusi. CpaBHUTENbHAS XAPAKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JlemoHCcTpauumn

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

Tabmuupr u cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIETKN», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE NPOKaPUOTHIECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpPOIpenaparbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.

JlabopaTopnass paGora «l3ydeHue CTPOCHHS KIETOK Pa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlaboparTopHass pabora «lccnemoBanue ImiazMolin3a W JACIIa3Moju3a B
PaCTUTENBHBIX KIETKAX.

IIpakTHyeckas padora  «V3yueHue  JBWKEHMS  LMUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccUMWIALIAS U JUCCUMWISILUS — JIBE CTOPOHBI MeTabonu3Ma. Tumsl
oOMEHa BENIECTB: AaBTOTPO(PHBIA M TeTepOTpPO(HBIA. YyacTue KHUCIOpPOJa B
OOMEHHBIX Tpoleccax. JHEPreTUYecKoe O0O0ecneueHUe KIETKU: MpeBpalleHue
AT® B 06MeHHBIX Tpolieccax. PepMEHTATUBHBIN XapakTep PeakIuil KJIETOUYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHUYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHUYECKUX BEHIECTB B KiIeTKe. POTOCHHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
NUSMeHMbl U NUCMEHMbl PeaKyuoHH020 yeumpa. Ponb XJIOpOIUIacTOB B IpoLEcce
dotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooOpasue OpraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.



Anaspobnsie opranu3Mmbl. Bunbl Opokenus. Ilpogyktel OposkeHHs U UX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIN OOJIe3HEH.

AspoOHBIe OpTraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHbIN 3Tan. I TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonoruueckoe okucieHue, WM KJIETOYHOE JibIxaHue. Poabp MUTOXOHApHIL B
npoiieccax ouosiorndeckoro okucieHus. [uknmyeckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmaszwl. IlpeuMmyiiecTBa a’poOHOTO IyTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpanuu

[Toprpetsr: dx. IIpuctmu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTERY, « JHEPreTUUecKuil 00Men», «buocuHTe3
oenkay, «CtpoeHue pepMeHTa», « XEeMOCHUHTE3M.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 000pYAOBaHHUE JJIsi MIPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTtopnass pabGora «/3ydeHHME KATAIUTUYECKOW AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlaGopaTtopnass padora «/3ydenue GdepMEHTATUBHOTO paCHICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKaX».

JlaGopaTtopnass padora «CpaBHeHHE TMpoleccOoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIECCOB OPOXKCHUS U IBIXAHUSD.

Tema 7. HacaeacrBenHass uHGoOpMaLus U peajin3anus eé B KiIeTKe

Peakunn maTtpudHoro cuHresa. [[pyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbelii cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue tpancnopTHeix PHK B 6uocuntese 6enka.
VYcnoust 6uocunte3a Oenka. KomupoBanue amuHokucior. Pombp pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenuss o cmpoenuu 2eHog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKApHOT. Perynsius akTUBHOCTH I'€HOB Yy MpoKapuoT. ['umoresa
onepoHa (®. XKako0, XK. Mano). Moaekynapuvie mexanuzmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOIIECCOB B KJIeTKe. KileTouHbIl roMeocTas.



Bupyce — HexkiieTounbie GOpMbI KU3HHA U 00IUTaTHEIE apa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupycubie 3a601eBanus uenoBeka, UBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHble U MEAUIIMHCKUE TPOOIEMBI.

Buoungpopmamura: unmezpayus u ananuz ooavuwux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
lIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JdeMoHCcTpanuu

IToptpetsl: H. K. Konbuios, /. Y. IBaHOBCKUI.

Tabnuiel u cxeMbl: «buocunTes O6enka», «l'eHeTudeckuil koa», «BUpycei»,
«bakrepuodarm».

IIpakTuueckas padora «Co3nanne MOAEIU BUPYCA».

Tema 8. 7Ku3HeHHBbIN HUKJ KJICTKHU

Knerounsléi nuki, ero mepuoiasl u peryisinus. Matepdaza u MuTO3.
Oco0eHHOCTH TIpolleccoB, MpoTekawiux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunreTrmyeckuid  (MOCTMUTOTHYECKUM), CHHTETHYECKUUH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) TIEPUOIbI HHTEP(DA3BI.

Marpnunbii cunte3 JHK — pernmmkanus. [Ipuanuner permmkanuu JHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexannsm penukanuu JIHK. Xpomocomer. Ctpoenue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbld  HaOOpBHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue kinetkn — Muto3. Cragud MHUTO3a U MPOUCXOMSIINE B HHUX
nporeccel. Tunbel muro3a. KapuoknHes u nmuToknHe3. buosiormdyeckoe 3HadeHue
MHTO3a.

Perynsamusa mutoTrdeckoro nukia kietkd. [Iporpammupyemas kieTouHas
ru0esb — anomnTo3.

Krnerounoe sipo, XpomMocombl, (yHKIIMOHATbHAS TE€HOMHKA. Mexauusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eubenu xiemokx. «lugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoOHUpOBaHUs KIemKu.

JdemoHcTpanuu

Tabmuiel 1 cxembl: «OKW3HEHHBIM LUK KIETKW», «Mwutoszy, «CTpoeHue
xpomocomy, «Pemmmkamusa JJHK».

OOopynoBaHme: CBETOBOM MHMKPOCKOI, MHKpompenapaTtel: «Mwuto3 B
KJIETKaX KOPEIIKa JTyKay.



JlaGopatopnas  padora  «/I3yueHue XpoMOCOM Ha  TOTOBBIX
MHUKPOIIPEapaTaxy.

Jlaboparopnasi pabora «HaOmrogenue wmuTo3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIIpEnaparax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpaszue OpPTraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHHS U KU3BHEIEATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUObI, OJHOKJIETOYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.

B3anmocBsA3p yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl U
cucreMbl opranoB. OprannsMm Kak eInHoOe neinoe. I'omeocras.

Tkann pacreHuid. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTenbHasd,
MOKPOBHAs, MPOBOJASAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
(yHKUMNA U PacloyIOKEHHsI TKAHEH B OpraHax pacTeHUM.

TKaHM XKUBOTHBIX U YEJIOBEKA. THIIbI )XMBOTHBIX TKaHEH: 3MUTEJINAJIbHASA,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PYHKUMHA U
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranel. BereratuBHble M TeHepaTWBHBIE OpraHbl pacTteHud. Opransl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIINKA OPTaHOB U CUCTEM OPTaHOB.

Omnopa Tena opranm3moB. Kapkac pacteHuii. CkeneTbl OJHOKIETOUYHBIX M
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOIOKJIETOUHBIX PaCTEHUIl:
TPONM3Mbl M HACTUHU. JIBMKEHHME MHOTOKJIETOYHBIX >KMUBOTHBIX M YEJIOBEKa:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIuranme opranm3zmoB. Ilornomenue BOAbI, YIVIEKHCIONO Ta3za W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne KMBOTHBIX. BHyTpHumnosocTHOE 1
BHYTPHMKJIETOYHOE MHILEBapeHne. [IuTaHue NO3BOHOYHBIX JKUBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. [IumeBapurensHbie kene3bl. llnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanme opranu3MoB. Jlpixanue pacTteHuid. JlpIXaHWE€ KHUBOTHBIX.
Huddy3us razoB uepe3 moBepxHocTh KieTkd. KoxkHoe npixanue. [[pixarenbHas
noBepxHOCTh. JKabepHoe wu Js€royHoe pApixaHue. JlpIxaHWE MO3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA. OBOJIIOIUOHHOE YCIOXHEHHE CTPOEHHUS JIETKUX
IIO3BOHOYHBIX JKMBOTHBIX. JlpIXareinpHas cuUcTEMa 4YeloBeKa. MexaHusm



BECHTWALIMA JIETKAX Yy MNOTUL W MICKONUTAOIMX. Perynsanus abIXaHus.
JIprxaTenbHbIC 00BEMBI.

TpaHcnopT BeElIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcriopT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucremMa TO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KkpoBooOpamieHus. DBOJIOLMOHHBIE
YCIIOKHEHHUS CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepLa U €€ peryJisius.

Beigenenue y opramusmoB. Beinenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoKpaTutTenbHble Bakyonu. Opranbl BblaesieHus. PuinpTpanus,
CeKpenusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTAaHOB BBIJICICHUSI.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICJIMUTENIBHON cUcTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (pyHKIUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3amura y OpraHu3MOB. 3allUTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuidl M LUCTHl MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHIUABI.

3amura 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpPOBBI M HMX IHpPOHU3BOAHBIE.
3amuTa opranu3zMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOpaJbHbIA UMMYHUTET. BpoxAEHHBIH W NpUOOPETEHHBIN crnenupuIecKuii
UMMYyHUTET. Teopust KIOHaNbHO-celeKTUBHOro mmmyHnutera (I1. Dpmnux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pazmpaxxumocte u  peryisnus 'y OpraHu3sMmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpakumocTte U perymauus y
pactenui. PocToBbIE BellecTBa U UX 3HAYCHHUE.

HepBHas cuctema u pedraekropHas peryisinusi y KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX »KMBOTHBIX. Pedinexc u
pednexropHas nyra. bezycioBHbIe U yCITOBHBIE pe(IICKCHI.

['ymopanbHast perynsuus U SHIOKPUHHAsL CUCTEMA XUBOTHBIX U YEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMoCBs3p HEpBHOW M OSHIOKPUHHOW CHCTEM. [ umoTanamo-runogusapHas
CUCTEMA.

JdemoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmumsl 1 cxembl: «OAHOKIETOYHBIE BOJOpPOCIN», «MHOTOKIETOUHbIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,



«CuctemMbl OpPraHoB TO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembny, «CTpoeHue ctedisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
CHUCTEMA, «Hepsnas CUCTEMAY, «Koxay, «MBpIIeuHast CUCTEMAY,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieunomonoctHeie»y, «CxeMa  MUTaHUS  PaCTECHUN,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrunmy, «HepBHas — cuctema
MJIEeKoUTaromux», « HepBHas cucrema uenoBekay, «Pediekcy.

O06opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparsbl OJHOKJIETOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKAaHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXKHMX, KUBbIC AK3EMIUISIPbl KOMHATHBIX PACTEHUMU, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
00opy0BaHUE JJI JIEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacuierieHus Kpaxmalia u OeIKOB Mo IecTBUEM (EpMEHTOB, 00OPYAOBaHHUE IS
JIEMOHCTPAILIUK OMBITOB TI0 U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabopaTopHas padora «/3ydueHre TKaHEN PaCTCHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHre opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOXKEHHsI OPTraHU3MOB: Oecroyioe (BKJIIOYasi BEr€TaTUBHOE) U
nojoBoe. Buubl  Oecrosioro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALMS,
(dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkenue. llonoBeie kieTku, unu rametsl. Meio3. Craguu
meno3a. [loBenenune xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[Ipen3aponpimieBoe paszsutue. ['amerorene3 y KuUBOTHBIX. IlosoBbIe
xkene3bl. OO0pa3oBaHWE W Pa3BUTHUE TOJIOBBIX KJeTOK. CriepMaToreHe3 U OOreHes.
CtpoeHue nojJoBbIX KIETOK.

OmnonoTBOpeHre W SMOpPUOHAIIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.



NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpUONOTHS —
HayKa O pa3BUTHH OPraHu3MoOB. Mopgocenez — 00Ha u3 21asHbIX Npoodiem
ambpuonocuu. Konyenyusa mopgoecenos u moderu mopgoeenesa. Craauu
AMOpHOTEHE3a )KUBOTHBIX (Ha mpuMepe Jarymkun). Jpoonenue. Tumsl ApoOaeHUS.
Jlemepmunuposannoe u Hedepmunuposannoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMHUTAIOIIUX. 3apOJABIIICBbIE JIUCTKU
(racTpyssinus). 3akiaJKka OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIMSHUE 4YacTe pa3BUBAIOIIETOCA 3apojiblia (dMOpHUOHANbHAS WHIYKIIHS).
3akilagka IUIaHA CTPOCHUS JKMBOTHOTO Kak pe3ynbTaT HEPaAPXUUECKUX
B3aMMOJICUCTBUII TeHOB. BiusiHue Ha 5MOpHOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(baKTOpOB OKpYyKaloleh Cpeibl.

Poct u pasButne xuBOTHBIX. llocTamOpuonanbHblii nepuon. Ilpsmoe wu
HempsiMoe pas3BuTue. Pa3zButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMyeckoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTpPAHEHHE B mpupone. ThUmbl pocTta KUBOTHBIX. DaKTOPHI
pEryJsiiiiy pocTa >KUBOTHBIX U 4yesioBeka. CTaauu MocTaIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOrMYECKHE TPOLECCHI.

Pa3smHoxenune u pasButue pacrenuil. ['amerodur m cnopodpur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHMe CIOp B IIpolecce Meio3a.
['amerorene3 y pacreHud. OIUIONOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHM.

MexaHn3MBbl PETYISLAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabnuelt 1 cxembl: «BereratuBHOE pa3MHOXKEHHE», «TUIbl 0eCcroyioro
pa3MHOXEHUs», «Pa3MHOXEHHE XJIaMHJIOMOHAIb», «Pa3MHOXXEHUE HSBIJICHBDY,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe Mainickoro xyka», «Pa3zButue capaHumy,
«Pa3Butne narymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOpPCKOM  KamycTbl», <« Ku3HEHHBIM 1HMKI MXa», <«OKU3HEHHBIA  IUKI
NanoOpOTHUKA, « KU3HEHHBIN IIUKII COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenaparsl SIMIEKICTOK U
CIEpMaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKIY.



JlaGopaTtopnas padora «/3yueHne CTpOCHUS MOJIOBBIX KIETOK Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

IIpakTnueckass padora «BbIsSBIEHHE NPU3HAKOB CXOACTBA 3apOJbILIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHHME OpPraHoB pPa3MHOMXEHHUSI BBICHINX
pacTeHu».

Tema 11. I'eHeTuka — HayKka 0 HAaCJeACTBEHHOCTH M HM3MEHYMBOCTHU
OPraHnu3MoB

Wcropust cTaHOBJIEHHS M Pa3BUTHA TE€HETUKH Kak Hayku. PaGoter I
Mengmens, I'. ne ®pusza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pa6otel H. K. KonsrioBa, H. Y. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETHMYECKHE TOHSITUS U  CHUMBOJBL.  ['OMOJOTHYHBIE
XPOMOCOMBI, aJIeJIbHble TE€HBI, aJbTePHATUBHBIC MNPU3HAKU, JTOMHHAHTHBIA H
PELIECCUBHBIN TMPU3HAK, TOMO3UIOTa, TETEPO3UrOTa, YUCTas JIMHUS, TUOPHUIBI,
reHotur, ¢GeHoTun. OCHOBHBIE METOJIbI TE€HETUKH: THUOPUIOTIOTHYECKUH,
LIUATOJIOTUYECKUI, MOJIEKYJISIPHO-T€HETUYECKUIA.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basunos, A. H. benosepckuii, I'. /I. Kapneuenko, FO. A. ®wmnuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKINY, «CXEeMbl CKPEIMBAHUS.

JlaGopaTopnasi padora «J[pozodmima Kak OOBEKT T'€HETHYECKUX

VICCIIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemnBanue. IlepBwiii 3akoH Mengens — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii
3ak0OH MeHaenss — 3aKOH pacIleIUIeHUs NPU3HAKOB. LluTomormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. [ Mmore3a 4ucToThl raMer.

AHanuzupyouiee CKpELLUBaHUE. ITIpomeKyTOUHBIN XapaxkTep
HacljienoBaHus. Paciiensienne npu3HakoB IPU HEMOJIHOM JOMUHHUPOBAHUH.

JluruOpupHOoe  CKpemmBaHue. IpeTuid 3akoH MeHnuens —  3aKOH
HE3aBUCHUMOTO HACJICIOBAHUSI  TPU3HAKOB. [uTtonornueckue OCHOBBI

JUTUOPUIHOTO CKpPELMBaHUS.

CuerieHHoe HacnenoBanue npu3zHakoB. Pabotel T. Moprana. CriensieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXIYy TreHaMHh. XPOMOCOMHas
TEOpUs HACIICICTBEHHOCTH.



I'eneTnka nosia. XpoMOCOMHBIN MEXaHU3M OIPEAEIICHHS 0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TreTeporaMeTHBIN Moj. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBaHnue Mpu3HaKoB, CLETIEHHBIX C ITOJIOM.

I'eHoTun kak wenocTHas cucrema. llneioTponuss — MHOKECTBEHHOE
JIEVCTBHE TeHAa. MHOXKECTBEHHBIM auieNu3M. B3auMOJIeCTBHE HEaAIENbHBIX
reHoB. Kommiementapuocts. Onuctas. [loaumepus.

['eHeTHYECKUIT KOHTPOJIb Pa3BUTUS PACTEHUM, XKMBOTHBIX M YEJIOBEKa, a
TakkKe (PU3NOIOTHIECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (DYHKIIHAMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acneKkTbhl KOHTPOJIS U
U3MEHEHUS HACJIeICTBEHHON MH(OpMAIIUU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JemoHCcTpauun

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

Tabmuupr u cxemsl: «IlepBblil 1 BTOpoi 3akoHbI Mennens», « Tpetuid 3akoH
Menpaens», «AHanu3upymouee ckpemuBanue», «Hemomnoe moMuHUpOBaHUEY,
«CuersieHHOE Hacle/loBaHWEe TMPU3HAKOB Y JIpo30duibl», «l'eHeThka ToJiay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotunm nruiby,
«MHOXECTBEHHBIN alIeNIN3M», « B3auMo1ericTBUE TEHOBY.

OOopynoBanue: MoAenb JUIsl JEMOHCTPAllMM 3aKOHOB €IMHOOOpa3us
TUOpPUZOB TIEPBOTO TIOKOJEHUS W paCHICIVICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJIEIb I
JIEMOHCTpALlUM CIEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IlpakTuyeckass padora «/3ydyenwe pe3yiabTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IlpakTuyeckass paGora «M3yyeHue  pe3yabTaToB  JUTHOPUIHOTO
CKpEIIMBaHUS Yy APO30(PHITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHotuna u cpeabl npu  GOpMUpPOBAHUM (PEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NPU3HAKU. Buisl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MoaudukanmonHas W3MEHYHBOCTh. Ponb cpembl B (OpMUPOBAHHUH
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CoiicTBa MOau(UKAIMOHHOU
M3MEHYUBOCTH.

I'enoTunuueckas V3MEHYUBOCTb. CaolicTBa T€HOTUIINYECKOHN
W3MEHYMBOCTA. BuAbl TEHOTUNIUYECKOW W3MEHYMBOCTH: KOMOWHATHBHAS,
MYTalMOHHAs.



KomOunaTtuBHass M3MEHUYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POJTb KOMOMHATUBHON M3MEHYUBOCTHU B CO3JJaHUU
TeHEeTHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanMOHHas W3MEHYHMBOCTh. BuAbBl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SnepHbie U
nuroria3mMaTudeckue myrtanuu. CoMaTuyeckue U MojioBble MyTanuu. [IpuunHb
BO3HUKHOBEHUsA MyTalnui. MyTareHbl M HMX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKUX PSJI0B B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesjiepHas M3MEHUHMBOCTh U
HACIIEICTBEHHOCT.

Onuecenemuxa U INULEHOMUKA, POJb dNUSEHEeMUYECKUX Gakmopos &
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHCcTpauun

IToptpetsr: I'. ne ®pu3s, B. Moranucen, H. 1. BaBuios.

Tabmuiet u  cxembl: «Buasl u3mMeHuuBoCcTH», «MoaudukalroHHas
U3MEHYUBOCTbBY, «KombuHaTuBHas M3MEHYUBOCTbBY, «Meio3y,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00IeBaHUs YeI0BeKa», « Bumbl mytammii.

OO6opynoBaHue: >KUBbIE U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PAaCTCHUI,
pUCyHKH ((poTorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BHJIaMHU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuUallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Myrtaumuu y aApo3oduiisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesi0BeKka

Kapuotun yenoBeka. MexayHapo/iHasi MporpaMma HCCIIEIOBAHUS T€HOMa
yenoBeka. MeTonpl  M3y4eHUsT [EHETMKHM  YeJOBEKa: TIeHEeaJOTMYEeCKUid,
OJTM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONPENIECIICHNE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI1P-ananu3a. HaciaencTBeHHbIe 3a00iIeBaHUs YellOBEeKa. | eHHbIE 1 XPOMOCOMHBIC
O0one3Hu uyenoBeka. boye3HM ¢ HAClIEACTBEHHOM MPEApacioyioKEHHOCTBIO.
3HaYeHUEe MEAUIMHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKHUX
3a0o0sieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTHupoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «TeHEeTHYEeCKOTO Ipy3a». JTUUYECKUE aCNEKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.



['eneTndeckue ¢GakTOphl MOBBIINICHHOW YYBCTBUTEIHLHOCTH 4YEJIOBEKa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy Karoliel cpessl. ['eneTnueckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpanuu

Tabnunel u cxemsl: «Kapuotun 4denoBeka», «MeTobl U3y4eHUs] TEHETUKHU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOIN.

Tema 15. Cennekunsi OpraHusMoB

JlomecTuKanus W CEeIeKIUsA. 3apoKICHHE CEIEKIMH W JOMECTHUKAIWH.
Yuenne H. WM. BaumoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Poibp cemekuuy B CO3/IaHMM COPTOB PACTEHUN W TOPOJ
*KuBOTHBIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX pSAJIOB B
HacleacTBeHHOW wu3menHumBoctTH H. . BaBuioBa, ero 3HaueHue I
CEJIEKIIMOHHOU pabOThI.

Metoapl cenekiMoHHOM paboThl. VckyccTBeHHBIH OTOOp: MacCOBBIA U
WHIMBUAYaJIbHbIN. Oranbl  KOMOWHAIIUOHHOM  CEJIEKIIUU. HcnbiTanue
npou3BoAUTENIeH MO TOTOMCTBY. OTOOp 1O TEHOTHIY C IOMOIIBIO OIICHKU
¢dbeHoTuna NMOTOMCTBA U OTOOP MO T€HOTHUITY ¢ oMoIbio aHanu3a JJHK.

HcKyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CENEKIHMOHHOM  paboThl.
PannanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYpPHBIX
dbopm opranu3zMoB. Mcmosib30BaHHE TEHOMHOTO PEAAKTUPOBAHHUS U METOJOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHUH.

[Tonyuenue MOJIUIIOUIOB. BnayTtpusugosas TUOpUIU3ALINSL.
brnuskopoacTBEHHOE — CKpelMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3zoBanue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEKBHUOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DpesonoyuUsy.

CoxpaHeHue U W3yYEeHHE T'eHETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUUN U
UX JUKUX PpOAMYEH IS CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamenue u  ynpasieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetll U nepcneKmueHbX MexHOI02UlL.

JdemoHcTpanuu

[Toptpers: H. M. Baunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.



Tabmunel u  cxembl: «lleHTpbl MOPOUCXOXKIEHUS W  MHOTOOOpa3us
KYJbTYPHBIX PACTCHHI», «3aKOH TOMOJIOTMYECKHX PSI0B B HACJIEICTBEHHOU
U3MEHUMBOCTH», «Mertonbl  cenekiuny, «OtnanéHHas  THOpUIM3ALUDY,
«MyTtarenes.

JlaGopaTopHas padora «/3ydeHue cOpTOB KyJIbTYPHBIX PACTEHUHN U MTOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENICKIIUA PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

IKekypeuss «OCHOBHBIE METOIBI M JIOCTHMXKEHHS CEJIEKUMU DPACTEHUW U
YKUBOTHBIX (Ha CEJICKLIIMUOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
COPTOMCHBITATEIbHBIM YyYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1IAOOpATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rust U CHHTeTHYECKAas1 OMOJIOT U

OOBEKThI, UCHOJNb3yEMbIE B OHMOTEXHOJOTMH, — KIJIETOYHBIE M TKAHEBBIE
KYJIbTYPBHI, MHUKPOOPTaHU3MBI, 150. XapaKTEPUCTHKA. TpagunuonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHue, TMOMYyYEeHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJIeE. Mukpoouonoruueckuii cuHte3. OOBEKTHl MHUKPOOHOJIOTUYECKHUX
tTexHoJsoruii. [Ipon3BoACTBO O€nKa, aAMUHOKUCIOT U BAUTAMUHOB.

Co3ganue TEXHOJOTUH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIep KallliX HE BCTPEUAOIIHNECS B IPUPOI€ OMOCUHTETHUECKHUE MYTH.

Knerounas naxenepus. MeTonsl KylabTypbl KIETOK U TKaHEW PAaCTEHUU U
*®uBOTHBIX. KpuoGanku. Comaruyeckas THOpuUAM3alUS W  COMATUYECKUN
smOpuorere3. lcmonab30BaHWE TaruIOWIOB B CEJIEKIMW pacTeHuid. [lonyyenue
MOHOKNOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKAOHAIbHbBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKkoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIJIAHTALUU SJEP KIIETOK.
Texnonozuu 0300p06IeHs, KYJIbMUSUPOBAHUSL U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass M TeHHas HWHXeHepusl. VICKyCCTBEHHBIM CUHTE3 IeHa U
KoHCcTpyupoBanue pekomOouHanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHUssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJIOTUYECKHE U ITUIECKUE TTPOOTIEMbI T€HHON MH)XKCHEPUHU.

MenunuHckue onorexnosoruu. [loctreHomuas nudposas meauiuaa. [11[P-
JMAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YEeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. MCIOnb30BaHME CTBOJIOBBIX
KIeTok. TaprerHas Ttepanusi paka. 3D-Omowmkenepus misg  pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHM, CO3JaHHS KOMIUIEKCHBIX



TKaHEW COYeTaHHUEM TEXHOJOTUH TPEXMEPHOro OMONMpHHTHUHTA U cKaddomauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

CoznaHne BEKTOPHBIX BAaKLUH C LENbI0 OOecrneyeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oynutenedr OPBU, ycTaHOBiI€HHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢ynkmonupoBanus PHK-conepkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00J1eBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHCcTpauumn

Tabmuupl u cxeMsl: «/cronb30BaHUE MUKPOOPTAHU3MOB B TPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHXeHepUs», «I eHHass HHXKEHEpUs».

JlabopaTopuas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

IKeKypeuss «bHOTeXHONOTHMS — BakKHEHMIIAs NPOU3BOAUTENbHAA CHUJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3BUTHE BOJIOUUOHHBIX MPEACTABJICHUH B
OnoJIoruu

OBomtonmonHass teopust Y. JlapBunHa. Ilpeanocbuikn BO3HMKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aestenbHocTh Y. JlapBuHa.

JBrkymue cuiabl  dBomonMd  BumoB 1o Y.  JlapBuny  (BbIcOoKas
WHTEHCUBHOCTh Pa3MHOXEHUS OpPraHU3MOB, HACJIEIACTBEHHAs W3MEHYUBOCTb,
O0opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoil Teopuu sBomonuu (CTD). Heitrpanbaas
teopusi dBomonuu. CoBpeMeHHas dBOJIOIMOHHAs  Ouoyiorusa. 3HayeHue
ABOJIIOIIMOHHON T€OpUU B OPMHUPOBAHUYN €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaein, . K.
benses.

Tabmuer u cxembl: «Cuctema xuBoil mnpupoasl (mo K. JIuHHE)»,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUT y pacTeHuil M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
maprmipyTa nyremectsust Y. lapsunay, «Haxonku Y. [lapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyJIbTypHBIX (GopMm
KarmycThl», «[1oposl JoOManTHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOWIEHUSI JIBHXKYIIUX CHJ 3BOJIIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJTFOLIUNY.



Tema 2. MUKPO3BOJIIOLUS U €€ pPe3yJIbTAThI

[Tonmynsuusa Kak 3jeMeHTapHas €AUHULIA SBOTIOLNN. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHJa TOMYJISAIUMU KaK DJIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTu4Ieckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (HAKTOPHI (JIBHXKYIIUE CHJIBI) SBOMIONMHA. MyTalmOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelid TeHoB — ciyuaiiHbie
HEHANpaBlieHHbIE H3MEHEHHMS YacTOT aiielied B Homymauusx. OPQext
OCHOBatelsl. JDgpgexm Oymuliounoeo 2opaviuika. CHUMNCEHUE 2eHemUYecKo2o
pasznoobpazus: npudunsl u cieocmeus. llposenenue s¢pghexma Opeiigha ceros 6
oonvuux U  Mmanvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOmyJsSIui:
reorpaduyeckast (mpoCcTpaHCTBEHHAs), OMoJIorn4eckast (penpoayKTUBHAs).

EctecTBeHHBII 0TOOp — HampaBiAOMMA (PakTop 3BOMOHUU. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMMA, CTAOMIM3UPYIOIIHMA, pa3pbIBAIOIINN
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[TpucnocoOaeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MMKPOAIBOJIIOLHUU.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHMH Yy  opraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. Ilpumeps! nprucnocoOieHuil y opraHu3MoB: MOpP(]OIOTrHYecKue,
¢usnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
PUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CcTpyKTypa. BumooOpa3zoBaHue Kak pe3ysbTar
MUKpOdBOMIOIMHU. M3omsmus — kimodeBoi (aktop BugooOpazoBanusa. [lytu u
CIIocoObI BHJI000pa30BaHMS: ajuIonaTpu4YecKoe (reorpacduueckoe),
CUMIIaTpUYECKOoe  (9KOJOTHYECKOe), «MTHOBEHHOE»  (TIOJUIIONAN3ALIMS,
ruOpuauzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl (HOpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons  3BONMIOLIMOHHON OWONOTMM B  pa3pabOTKE HAyYHBIX METOOB
coxXpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMApa3UTOB U UX
x0351eB. MexaHnu3mMbl OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTHIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanumn

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTalMOHHAs W3MEHUYMBOCTHY», «llomynsunonHas
CTPYKTypa BUAa», «Cxema NMposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyime
CWJIbl ABOJIIOLUNY, «IKOJIOrMYecKass M30Js1us MONyJIAUi ceBaHCKOU (openny,
«['eorpadpuueckas H30JAUS  JHUCTBEHHUIBI CHUOUMPCKOW U JIMCTBEHHUIIBI
naypckoin», «IlomysiiuoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema



NEHCTBUSL €CTECTBEHHOro ot0opa», «PopMbl OOpHOBI 3a CYIIECTBOBaHHEY,
«MBaycTpuanbHblii MenaHu3mM», «KuBble Hckonaembie», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buupl-nBoHUKN», «CTpyKTypa BuAa B
npupose», «Crnocodsl BuaooOpazoBanus», «l eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIECH», «IKOJIOIMYECKOE BUA000pPA30BaHHWE BUIOB CHHUI,
«[Tonmumnousas! pactrenuii», «KamycTHo-peaeuHbIil TuOpuI.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIMK HACEKOMBIX, Yydelia MTHUIL
U 3Bepell ¢ MpuMepamMu pPa3IMYHbIX MPUCIIOCOOJIEHUM, Yydella NTUIl U 3Bepei
pa3HbIX BHUJAOB, TepOapuu pacTeHUM OJM3KUX BHUAOB, 00pPa30BaABIIMXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTtopnasi pa6ora «BbIsBICHHE H3MEHUYMBOCTH Yy 0OCOOEU OJIHOTO
BUJIA».

JlaGopaTtopnass  padora «IlpucnocoOneHuss OpraHu3MoB U  HX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlabopatopnasi padora «CpaBHeHHE BHUIOB T1I0 MOp(doIOoTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yJabTaThl

Metonbsl HW3ydeHHs MakKpo3BoOMOLMHU. [lameoHTONMOrMYECKHME  METO.bI
uzydeHus: HBoionuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue meroanl uzydeHus sBomonuu. CpaBHeHHE (DIOpH U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumbi-
DHAEMUKH U PEJIUKTHI.

OMOPHOIOTHUYECKHE U CPABHUTEIBbHO-MOP(OIOrHUEeCKHE METOIbl U3yUEHUS
HBOMIONMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKMe  METOJAbl  HW3YYEHHsS  HBOJIOLUU.
['omonornynsie reHbl. COBpEMEHHbBIE METO/ABI MOCTPOCHUS (PUIOreHEeTHUYECKUX
JIEPEBBEB.

XPOMOCOMHBIE MYTallUH U 3BOJOLUS TEHOMOB.

OO61ue 3akoHOMEpPHOCTH (TIpaBUJia) SBOJIONUU. [IpuHyun cmensvl QyHKYUIL.
HeoOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIU Y.

JdemoHcTpanuu

IToptpetsl: K. M. Bap, A. O. KoBanesckuit, ®. Mrosiep, 3. ['ekkenb.



Tabmuubl u cxembl: «PUITOTEHETUYECKUI sl JOMIAIN», « APXEONITEPUKCY,
«3Bepo3ybObie  smepb»,  «Crerouedansv»,  «PuHnoputh»y,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduyeckue 30HB 3emiun», «peid KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu SMOPHOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHbIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl YEJIOBEKAa W IIUMIIAH3€», <« JaBHbBIE
HaIPaBJICHUS BOITIOLUNY, «O0IIHE 3aKOHOMEPHOCTH BOTIOLIUI.

O6opynoBanue: KOJUICKIIUH, TepOapuu, MYJDKH HCKOIAEMBIX OCTaTKOB
OpPraHW3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe »KU3HA Ha 3emJie

HaydHble runoTe3bl NpPOUCXOXKIACHUS KU3HM Ha 3emie. AOHOreHes H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUsS O 3apOKICHUU JKU3HU (KPEAMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHU JKU3HA U €€ onpoBepkeHUe onbiTamu D.
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienue >xM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE STaIbl HEOPraHW4YEeCKON IBOJIFOLU Y. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKash »HBOJIOLMA. AOHOT€HHBI CHHTE3
OopraHu4eckux BemecTs nu3 Heopranudeckux. Omeitr C. Muimepa u I'. IOpm.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoanepBathHas runoreza A. U.
Onapuna, TunoTe3a nepBuyHoro oyiaboHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m rumore3a «mupa PHK» VY. TI'mibepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropust 3emnum u Metonsl €€ u3zydeHus. lckomaemble OpraHudyeckue
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAs
rEOXPOHOJIOTHUS. I'€0XpOHOIOrHYEeCcKast IKaJIa: 0HBI, 3Pbl, IEPUOBI, SITOXH.

Havanbabie »Tambel opranuydeckor 3BoOUMH. [losBIIEHWE W 3BOJIOLHS
NEPBBIX KJIETOK. DBOMIOLUSA MeTaboin3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKM KaK aHaJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI M 3yKapuOTHI.

[Ipoucxoxaenue yKapHuoT (cumbuorenes). DBOJIOLIUOHHOE
IIPOUCXOXKJIEHHE BHPYCOB. I[IpOMCXOXKIEHME MHOTOKIETOYHBIX OPraHU3MOB.
BO3HUKHOBEHNE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLUHU BBICIIUX pacTeHUid. OCHOBHBIE apoMOpP(dO3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBiieHue CIIOpOBBIX pacTeHUN U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoMCXOXKIEeHHE IIBETKOBBIX
pacTEeHUH.

OCHOBHBIE 3Tambl 3BOJIOLUUU XKHUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJIICHHE COBPEMEHHBIX



TumnoB. [lepBbie Xx0paoBbIe )KUBOTHBIE. JKU3Hb B BOJI€. DBOIIOLMS MTO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IponcxoxaeHHe MICKONMUTAIONIMX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3Butre xu3HuM Ha 3emile MO 3paM U IEPUOAAM: apXeu, MpPOTEpPO30H,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepUCTHKa KiIuMara |
reOJIOTUYECKUX MpoueccoB. llosBiIeHHME M pacuBET XapaKTEPHBIX OPTaHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIMSHKE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BEIMUPaHUS — SKOJOTMYECKUE KPU3UCHI Tpouuioro. [IpuuuHel n
CJIECTBUSA MAacCOBBIX BbIMHUpaHHil. COBPEMEHHBIM IKOJOTHYECKUN KPHU3UC, €ro
ocobenHoctu. [Ipobrema coxpanenusi 6MopazHO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucTeMa opraHnyeckoro Mupa. IlpuHIunel kiaccugukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYMITBI OPTaHU3MOB.

JlemoHCcTpanun

[Toptpetsr: ®@. Penu, JI. Cnannanuanwu, JI. [Tactep, U. 1. Meunukos, A. N.
Omnapun, Ix. Xongelin, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier 1 cxemsl: «Cxema omnbita ®. Penuy, «Cxema onbita JI. [1actepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, ['. FOpwmy,
«JTanpl  HEOPraHWUYECKOW  ABOMIOUHMMN»,  «[ €OXpOHOJIOTMYECKas  IIKaia,
«HayvanbHble 3Tanbl OpraHUYECcKON ABOIOIMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOHM NpHUpPoAbl», «CTpoeHue BHUPYCAY,
«Apomopo3bl  pacreHuit», «PuHHOMUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIETOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbey,
«IInockue yepBU», «YneHnucroHnoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmpikaronmecs», «IItuney», «Mnekonuratomme», «Pa3Butue XKu3HM B
apXeuckom spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKON 3pe», «Pa3zButue ku3HU B
MaJIe030MCKOM 3pey», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBanue: TepOapuyd PaCTCHHH PA3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaKHbBIE MTPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TIMO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTULl U 3Bepeu,
KOJUICKIIUM OKAaMEHEJIOCTEHM, TMOJIE3HBIX MCKOMAEMbIX, MYJSKH OPraHUYeCKHUX
OCTaTKOB OPIaHU3MOB.

Bupryanbnasa sa0oparopHass  padora «MoaenupoBaHUE  OIBITOB
Mumiepa—FOpu 1o n3ydeHnio abMOTeHHOTO CUHTE3a OPraHUYECKUX COCIMHECHUN B
NEePBUYHOM aTMOCchepey.



JlabopaTopHasi padora «/I3ydyeHne M ONHUCAHHE HCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckasi padora «/3ydyeHue 0cOOCHHOCTEH CTPOEHUSI PACTECHUM
Pa3HBIX OTAEIOBY.

IIpakTHyeckas padora «/3yuyeHrne 0COOCHHOCTEN CTPOCHHS TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IlpoucxoxkaeHue 4ejioBeKa — AaHTPOINOIeHe3

Paspensl v 3a1aun aHTponoaorun. MeTo1bl aHTPOIIOJIOTHH.

CraHoBi€eHUE MPEACTABICHUN O MPOUCXOXKICHUU YelIOBEKa. PeaurnosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUU.

CxoncTtBOo  yenoBeka C  KUBOTHBIMHA. (CHCTEMaTHYECKOE IOJOKEHUE
yenoBeka. CBHUAETENbCTBA CXOJCTBA YENOBEKA C JKUBOTHBIMHU: CPaBHUTEIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeAeHueckue. OTINYUs YelIoBeKa OT KUBOTHBIX. [IpsIMOX0XKIeHHEe U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JBrkyiiue cuiibl (hakTOphl) aHTPOTIOTEHE3a: OMOJIOTUYECKUE, COLUATbHBIE.
CooTHoleHrue OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaauu aHTpoNoreHe3a. PaHHUE 4YenoBEeKOOOpa3HbIe O0E3bSHBI
(IPOKOHCYJIBI) U pAHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOpa3HBIX 00€3bsIH U
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE NMPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OpyAul TpyAa. YeloBek MpAMOXOASAIIMN U NEPBBIA BBIXOJ JIIOJIEH
3a  mpenensl  Adpuku. YenmoBek reWmenvOeprckuii  — 0o0mMIA  TIPEOK
HEaHIEpTaJIbCKOTO YEJIOBEKa M YEJIOBEKAa pa3yMHOro. YenoBeK HEaHAEepTAbCKUN
KaK BHJI JIIOJAEH XOJIOJHOTO KiauMmaTa. YenoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreneTrka u NajgeoOreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO 4esioBeKa. EcTecTBeHHbI 0TOOp B MOMYJISLIUSX
yenoBeka. MyTanMoHHbBIN Tipouiecc ¥ noauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT ocHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
4eJI0BEKa.

UYenoseueckue pacel. [lonarne o pace. bonpmme pacel: e€BporieonHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHAS]),  MOHTOJOMAHAsS
(a3maTcko-aMepuKaHckasi). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSITENBHOCTH  pacU3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KaroUIeH Cpeabl.
Bmusiaue reorpadmueckoit cpenbl W apeiida reHoB Ha  MOPQOJIOTHIO U
(bU3HONIOTHIO YeTIOBEKA.



MexauciurinHapabie MeToasl B (u3mdeckod  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHUS U MAaJCOaHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JlemoHCcTpauumn

[Toptpetsr: Y. lapsun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuiel 1 cxembl: «MeToIbl aHTPOIOJIOTUNY, «I 0JTOBHON MO3T YEIOBEKAY,
«UYenoBekooOpa3Hbie 00e3bsSHBD», «CKENeT dYeloBeKa M CKEJEeT ITUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIME CHIIBI aHTPOIIOTEHE3A», « IBOJIIFOLUOHHOE
IpEBO  YeNOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOISIIUIY, «/leHnucoBckuil yenoBek» «Heanaepransiup», «KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl 3BOTIOLUN YEITO0BEKa», «Pachl 4ETOBEKaY.

OGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, MpPeIMETOB MaTepHalbHON
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMH TPOUCXOXKACHUS 4YEJIOBEKa,
dboTorpaduu Hax0I0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEINb
yeperna 4YeJOoBE€Ka M 4eperna IIUMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
IIMMITaH3€, MOJENH TOPCa MPEIKOB YEIIOBEKa.

JlaGopaTtopnasi pabGora «M3ydeHue OCOOCHHOCTEM CTPOCHHSI CKeleTa
YeJI0BeKa, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnyeckast padora «l/3yuyeHne 3KOJIOrMYECKUX aalTAllUN YETOBEKA.

Tema 6. JDxkosorus — Hayka O B3aMMOOTHOLUCHHMSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM € OKPY/KaKIIel cpeaou

3apoxneHue U pa3Butue dkojoruu B Tpyaax A. I'ym6oneara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metoasl skonoruu. I[loneBbie HaOMIOAECHUS. DKCIEPUMEHTHI B SKOJIOTHU:
OpUpoOAHbIE W JlabopaTtopHble. MoaenupoBaHue B HKOJIOTMA. MOHHUTOPHUHT
OKpY’KarolIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHUE SKOJIOTMYECKUX 3HAHUM IS  4YeJIOBeKa. JKOJOTHMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUpoaor. PopMHUpOBaHUE
AKOJIOTHYECKOHN KYJIbTYpPbl U SKOJIOTHUYECKON IPAMOTHOCTH HACEIICHUSI.

JdemoHcTpanuun

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, H. A. CeBepuios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel u cxembl: «Pazaensl skosioruny, «MeTtonbl skojoruny, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEABD.



JlaGopatopnas  pabora «3yueHne = METOAOB  3KOJOTHYECKUX
WCCIIEOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DKkoJiornueckue pakTopbl U 3aKOHOMEPHOCTH uX JercTBud. Kiaccudukanus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JEUCTBUS dKojJormueckux Qaxrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. ODBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHUu3MBbl.

Ab6uotnueckue (axktopbl. CBeT Kak sKojoruyeckuid Qakrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa HAa OPTraHU3Mbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHuil M >KUBOTHBIX [0 OTHONIIEHWIO K cBeTy. CHrHalibHasi poOJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak skojoruueckuil ¢akrop. JleiicTBue Ttemmeparypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonoruueckuit dakrop. Ilpucnocobiienus pacTteHui K
HOJIEpKaHUI0 BOJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, Ha3€MHO-BO3AYLIHAs, MOYBEHHAs,
IyOMHHAsT  MOANOYBEHHAs,  BHYTPUOpPraHuW3MeHHass.  DU3HKO-XUMHUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucnocoOneHuss OpraHusMoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornueckue putmbl. BHemHune u BHyTpeHHHE pUTMBI. CyTOYHBIE H
roguusbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie Qopmbl opraHu3moB. [loHsTHe o JKU3HEHHOW dopme.
KuzneHnHble POpPMBI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pasa KU3HU.

buotnueckne  ¢daktopel.  Bumbl  OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyaJln3M, KOMMEHCAI3M (KBapTUPAHTCTBO, HaxJieOHUecTBO). HeTpoduueckue
B3aUMoOJeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obOutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdemoHcTpanuu

Tabmumbsl u cxembl: «Oxojorudeckue (akTopbl», «CBETOBOWM CHEKTpPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE



KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIEY», «DHU3MONOTMYECKUE aJlanTaiuu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenuity, «KuszHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenmn
NUTaHus, «XulHudecTBoy, «llapasutuzm», «Koukypenius», «CuMOu03»,
«KommeHcanuzmy.

O6opynoBanue: TepOapuul pacTeHUH W >KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTHYECKUX (PaKTOpOB, repdapur CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TEHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapuu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBLIX pAcTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHull, OTHOCSIMXCA K rUrpopuraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpejax,
repbapur M KOJUIEKIIMM PACTEHUM U JKUBOTHBIX, OOJIAAlONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHCHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aAUMOICHCTBUSIX.

Jlaboparopnasi padora «BbisiBIeHHe NpUCTIOCOONEHUN OPraHu3MOB K
BIIMSIHUIO CBETA.

JlaGopaTtopnasi pabora «BbisiBIeHHE TPUCITIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlaGopaTopnasi padora «AHATOMUYECKHE OCOOCHHOCTH pAcTEHUU U3
Pa3HBIX MECT OOHUTAHUS.

Tema 8. Ixos10rvsi BUA0B M MOMYJISA NI

DOKOJIOTUYECKUE  XapaKTepucTuku  nonynsuud.  [lomynsiumst — kak
Ounonornyeckas cucreMa. Posib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOCHHOCTEHW OUOJ0oTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYpPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTEIW TMOMYJISIIIUU: YHUCICHHOCTh, IUIOTHOCTb,
BO3pAacTHasi U TOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMIT POCTa,
CMEPTHOCTb, MUTPALIUS.

DKoyioruyeckas CTpykrypa nomyiasiuud. OleHKa YHUCIEHHOCTH MOMYJIALNY.
JvHamuka nomyisiuud U e€ peryisiiusa. buotudeckuii mOTeHIMANT MOMYJISAIINH.
MopenupoBaHue TUHAMHUKU NOMyIsiuun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH TMOMYJISIUN: poyib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUN BUIOB (I- U
K-cTparerun).



[Tonsitne 06 sKomormueckoil Huiie Buma. MecrooOutanne. MHOTOMEpHas
MoOJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huu. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bua xak cucrema nonmyianui. Apeansl BUAOB. Buabl U MX JKU3HECHHBIC
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUSI W MHUrpaluid KUBOTHBIX. buonorunueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JlemoHCcTpauumn

[Toptper: Ix. M. XaTuynHCOH.

Tabmuubl U cxeMmbl: «IKOJOTHYECKHUE XaPaKTEPUCTUKU TOMYJISAILHI,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiiun», «CKOpOCTh  3aceleHUsT TMOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

JlaGopaTtopnass padora «lIpucrocoOsieHusi CeMsSH pacTeHUM K
pacceIeHuIon.

Tema 9. Ikonorust coodecTB. IKOJIOrHIECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buoinieHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrema kak oTkpeiTas cucrema (A. JIx. Tencnu). OyHKIIMOHATLHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYILEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOHOTHYECKHE OJIOKHU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeNM  JKOCUCTEMBbl. buomacca U TPOAYKIMSL.
DKOJIOTUYECKHE MUPAMUIBI Uucel, OMOMAaCChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. @aykmyayuu.
HamnpaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuyHbie u
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBL. AHTpPOINOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoHBIE SKOCUCTEMBI. JKOCUCTHEMbL 03ED U peK. IKOcUcmembl Mopeu U
oKeanos. IKocucmemvl MyHOp, J1eco8, Cmenet, NYCMulHb.

AHTpOIIOTEHHBIE JKOCHCTEMBI. ATpo3KOocucTeMa. ArpoueHo3. Pazmuuus
MEXK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBbIE KOMITOHEHTHI ypOosKkocucTeM. ['opoackas
bnopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonormdyeckoe wu
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.



3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJCUCTBUN OPTraHU3MOB
B 3Kocuctemax. Poib kackaonoz2o sghgexma u 6u008-30upuxamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3xkocucmem. IIepeHOC PHEPTHUU U BEIIECTB MEXTY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmwi go30elicmeusi  3Aa2psA3HeHUll  pPAsHLIX  MUNo8  Hda
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMEUs.
MeTo100THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuupr u  cxembl:  «CTpykTypa  OHoOLeHO3a»,  «ODKOCHCTEMA
HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenn mutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TTUPAMHUIA THCEI,
«IKonoruyeckas nupamuaa OMOMacchy, «IKOJIOTHYECKas MUpaMUIa SHEPTUMY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporieHo3e», «I[IpumMepsr ypOodKOCHCTEMY.

O6GopynoBaHue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHI]
U 3BepeH, repbapuu KyJbTYPHBIX M JUKOPACTYIIUX PACTCHHUH, aKBapUyM Kak
MOJI€JTh 9KOCHCTEMBI.

IIpakTuyeckas padora «3ydyeHue u onvucanue ypO03IKOCUCTEMBDY.

Jlaboparopnasi padora «/3yueHue pa3zHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKckypeust «IKCKypcus B TUIMYHBIN OMOTreoieHo3 (B 1yopaBy, Oepe3HskK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeust «IKCKypCUsi B arpodKOCUCTEMY (Ha TMOJI€ WM B TEIJIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buochepa — olOmermnanerapHas 000yi0uka 3eMIId, TJI€ CYIIECTBYET WIIU
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejacrtaBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ cocran. XKuboe
BEIECTBO OMochephl U ero PyHKIUH.

3aKOHOMEpPHOCTH CcylIecTBOBaHUsA Ouocdepnl. OcoOeHHOCTH Ouochepsl Kak
rJ1I00aIbHOM 3KOCcHCTEMBI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEI[ECTB U OMOTEOXMMHUYECKHE IUKIIBI (YIiiepoaa, a3ota). PUTMUUHOCTE sSIBIEHUM
B Onocdepe.



3oHansHOCTh OWoOcdepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa ¥ (PyHKITUS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO TOTCHITHAIA
u 6uocdepHbIX QYyHKIUH.

JlemoHCcTpauumn

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

Tabnuupl n cxeMmol: «l'eocthepsl 3eminy», «KpyroBopoT a3ora B mpUpOIE»,
«KpyroBopoT yrnepoga B mpupone», «KpyroBopor kuciopoma B IPHUPOIL»,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cyliny, «Kiaumatuyeckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «InpokonmncTBEHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmndeckuil gec.

OGopynoBanue: repOapud pacTeHUl pa3HbIX OHMOMOB, KOJUICKIIMHU
YKUBOTHBIX.

Tema 11. YestoBek M OKpyKa0MIas cpeaa

DKOJIOTUYECKUE KpHU3UChl M UX MpUYUHBL. Bo3zaeiicTBue dYenoBeka Ha
ouocepy. 3arpsizHeHHe BO3MyIIHOW cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJIHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JEHUCTBUE HA PACTUTENIBHBIM U )KUBOTHBIN Mup. OxpaHa
PaCTUTENILHOTO W KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHLMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U MPUPOIBI.
PanronanbHO€ ~ MPUPOJOMNONB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTne METONOB MOHHMTOPUHIA PAa3BUTHUSl OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocbepezarowei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOBb
IKopeabuiumayuu dKocucmem U cnocooos 060pvOLI ¢  OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu



Tabmuubt w  cxembl:  «3arpsi3HEHHE  aTMocepbl», «3arps3HEeHUE
ruapocdepbl», «3arpsizHeHue 1mouBb», «llapHukoBbit  3dpPext», «Ocobo
OXpaHsAEMbI€ IPUPOIHBIE TEPPUTOPUN», «MOJEIN YIIPABIIEMOTO MUPAX.

Oo6opynoanue: ¢hoTorpapuu oXpaHseMbIX pacTeHUI U KUBOTHBIX KpacHol
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH pernoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yjbTaTaM OCBOEHUS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTATOB OCBOCHHSI TIPOTPAMMBI 110 OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIpENENCHUIO, Haiuyue Momusayuu K OOy4eHHIO OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haluyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8Uumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JIngyHOCTHBIE PEe3yNbTaThl OCBOEHUS TPOTPaAMMBbI 110 OUOJIOTUU TOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpa3BUTHUsS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBOKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIMdHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIUUA O0YUYAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;



OCO3HaHUE CBOWX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, yBaKCHHUE
3aKOHA U MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTH TPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4e€OHBIX M TMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEIEATh COOCTBEHHYIO TIO3WIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTBHIBAaTh B CBOMX JCUCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCXKICHUSMU, KyJIbTYPHBIMHU LIEHHOCTSMU U
COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IIPOIIECCE COBMECTHOIO BBITIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH pOCCUICKON TpaXIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpE]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOO PoauHy, CBOM S3BIK WU KYJIBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHONIIEHHWE K MPUPOJHOMY HACICAUI0 U MaMSTHUKaM
NPUPOJIbI, JOCTHXKEHUSAM Poccun B Hayke, HMCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

uaerHas yoexJIEHHOCTb, TOTOBHOCTh K CIYXEHUIO U 3ammTe OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHWBATH CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIErO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJUTENSM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O TMPUHATHUA LEHHOCTEHM CEMEUHOW >KU3HU B COOTBETCTBUU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:



ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAHHE SMOIIMOHAIIBHOTO BO3/IEMCTBHUS JKHUBOM PUPObI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuraHus, GopMUPOBAHHMSA KYJILTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

NMOHMMAaHWE M peaju3alus 370pOBOr0 M 0e30macHOro obpasza KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MMOHUMAHUE LEHHOCTH TMpaBWi HWHAUBUAYAJBHOTO U KOJUIEKTUBHOIO
0€30MacHOro0 MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHMWE MOCIJIECACTBUA U HENPUITHS BPEAHBIX MPUBBIUEK (YOTpeOaeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTePCTBA, TPYIAOI00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLUATbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

MHTEpEC K pa3nuyHbiM cepam npodhecCuoHaNbHOU EeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccun #  pealn30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BAHHMIO HA
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 1IeJ1ecO00pa3Hoe OTHOILIEHHWE K NPHUPOAE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

HOBBIIEHUE YPOBHS 3KOJOTMYECKOW KYyJbTYpbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA  JUIS
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00ATBPHOTO XapakTepa SKOJIOTMYECKHUX MpoOsieM U myTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJb30BaTh MNPUOOpETaeMble TMPU H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHUS TMpPU PEIIeHHH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  MOBEIEHUS B IPUPOJIE,



HANpaBJICHHbIX HA COXPAHCHUE PAaBHOBECUA B HKOCUCTEMAX, OXPAaHY BHUJIOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JICWCTBUM, MPUHOCAIIUX BpEld OKpYKAIOUIEH
NPUPOIAHON cpejie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATH UX;

HAJIMYKME  PA3BUTOrO0  IKOJOTMYECKOTO  MBIIUICHUS, 3KOJOTUYECKOU
KYJbTYpBI, OIIBITA JIESTEIBHOCTH JKOJIOTUYECKOM HAIPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIBTYpbl KaK CpEICTBa
B3aUMOJECUCTBUS MEXAY JIFOJbMU U IIO3HAHUS MUPA;

NOHUMaHUe crhenupuKky OWOJIOTMM KaK HayKH, OCO3HaHUs €€ pOoJu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE IMPHUPOJIbI, YeJOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W pEIICHUU MpolIeM
COXPAaHEHHUs TPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTHHU JJIi COBPEMEHHOM IMBUIIM3AIUU:
oOecrieuyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3IaHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTEeHW BBHIXO0/1a U3 III00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (OPMUPOBAHHMIO HOBBIX CTaHJIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJOTUYECKUX 3HAHUW B LEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH,

IMOHMMAaHHE CYIIHOCTHU METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJydaeMble 3HAHWS [JI1 aHajiu3a U
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOISANIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
VMMEIOIIMNXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;



CHOCOOHOCTh CaMOCTOSATEIBHO MCIOIb30BaTh OMOJIOTHYECKUE 3HAHMS IS
pelIeHus Ipo0JieM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHME LICHHOCTH HAyYHOU IEATEIIBHOCTH, N'OTOBHOCTH OCYILECTBIIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCTD NHIANBUAYAIBHO U B IPYIIIIE;

FOTOBHOCTh M CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeameTHble pe3ylbTaThl OCBOEHUSI yueOHOTo mpenMera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKaroUue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OKCIEPUMEHT U  JpYrue);
yHHUBEpCaJbHbIe ydeOHbIE JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC,
PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHLIMHM OOYyYarolIMUXCs; CHOCOOHOCTH
oOyuaromxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJlbHble yduyeOHbIE JIEHCTBUS B
MO3HABATEIBLHOU U COLIMAIIBHOM MPAKTHUKE.

B pesynpraTe wu3yuyeHus OWOJOrMM Ha YpPOBHE CpEAHEro oOIIero
oOpazoBaHust y oOy4aromerocss OyayT chOpMHUpPOBaHbl [O3HABATEIIbHBIC
yYHHUBEpCaJbHbIC yueOHbIC JCHCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC yUeOHbIC
JIEUCTBUS, PETYJISTUBHbIE YHHUBEpPCAIbHBbIE Yy4eOHbIE JCUCTBUS, COBMECTHAs
NeSITEIbHOCTb.

MertanpeameTHble pe3yibTaThl OCBOEHHUS MPOTpaMMbl CpEIHEro OoOIIEero
o0pa30BaHUs TOJDKHBI OTpakaTh:

OBiageHne  yHUBEpPCAJbHLIMH  Y4eOHBIMH  MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeCTBHA:

CaMOCTOSATENIbHO  (OPMYJIMPOBATH M aKTyallM3MpPOBaTh  IPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIH30BaTh TPH OCBOEHWUW 3HAHWA TMPUEMBI JIOTUYECKOTO MBITUICHUS
(aHanm3a, CUHTE3a, CpaBHEHMUSI, KIaccupuKaImm, 00001IeH s ), pACKPBIBATH CMBICT



OMOJIOTMYECKUX MOHATHI (BBLACIATh UX XApaKTEPHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMHU MOHSTUSAMH );

ONpPENENIATh LENN NAESITEIbHOCTH, 3aJaBas INapaMeTpbl M KPUTEPUU HUX
JOCTUKEHHUSI, COOTHOCUTD PE3YIBTATHI ACATEIBHOCTHU C ITOCTABIICHHBIMHU LIEJISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUSA JIIsl OOBsICHEHUS ()aKTOB U SBJICHUH
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUA (MHAYKTHBHBIE, JEIyKTHBHbBIE, IO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

OPUMEHSTh  CXEMHO-MOJEJIBHBIE  CpPEACTBA Uil  MPEACTABICHUS
CYILIIECTBEHHBIX CBSI3€H M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TAaK)K€  MPOTUBOPEUMU  PaA3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
MH()OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH PELICHUS] MPOOJIEMBI C YYETOM aHAIU3a UMEIOIIUXCA
MaTepHabHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B  JE€ATEIbHOCTb, OLEHHUBATh COOTBETCTBHE
pEe3yibTaTOB LIEJISAM, OLIEHUBATH PUCKH ITOCIIEICTBUM 1E€ATEIBHOCTH;

KOOPAMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBHUSIX pEaAlbHOrO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pPa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IEHCTBUS:

BJIAQJETh  HAaBbIKAMU  y4E€OHO-HMCCIIEOBATENbCKOM M IMPOEKTHOM
JeSITeIbBHOCTH, HAaBbIKaMU Pa3peleHus IpooiieM, ClIoCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUIECHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JINYHbIE BHJBI JIEATEIBHOCTH II0 TOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBIA TUIl MBILICHUS, BIaJ€Th HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh U (OPMYIHpPOBaTH COOCTBEHHBIC 3aJladyd B 00pa30BaATEIBHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NPUYMHHO-CJIEJCTBEHHBIE CBA3M MW aKTyaJU3HpOBaTh 3ajaady,
BBIJIBUTaTh TUIOTE3y €€ peIlIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAaTh IMOJYYEHHbIE B XOAE pEHICHHS 3aJaud pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;



JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJISAThH II€JICHANPABIECHHBIN MOUCK MEpPEeHOca CPEJCTB M CIIOCOO0B
NEeNCTBUS B MPOGECCHOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M MPAKTUYECKYIO O00JacTH
KU3HEICSATCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIC WJICH, NpE/jiaraTh OPUTHHAIBHBIC MOAXOAbI U PEIICHUs,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) paboTa ¢c uHpopmManmeii:

OpUEHTHUPOBAThCS B PA3MYHBIX HCTOYHUKAX HHPoOpManuu (TEKcTe
y4e0HOro 1MocoOus, HayYHO-TIOMYJIAPHOM JIUTEepaType, OMOJIOTUUECKHUX CIOBapsIX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAITUIO PA3IUIHBIX BUJOB U (POPM MpeCTaBICHUS, KPUTUUECKU OIEHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbopMyIHUpOBATH 3aMpPOCHl U MPUMEHSTh PA3TUYHBIE METOBI MIPH TOUCKE U
orbope Ouosornyeckoil mHpopMaluu, HEOOXOIUMOM I BBINOIHEHUS yYEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCMIOJIB30BaHUS HH()OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS PA3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OpMYy  MPEICTaBICHHS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIIOJb30BaTh HAyUYHbIM $3bIK B KauecTBE CpeACTBa MpH paboTe cC
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIQJIETh ~ HaBBIKAMU  pAcloO3HaBaHWS W 3alUThl  WH(GOpPMAIWH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHY J1€CTBUSIMU:

1) o0menue:

OCYIIECTBJISITh KOMMYHUKAIIMM BO BceX cdepax KW3HH, AaKTUBHO
y4acTBOBaTh B [WAJOre WM JHUCKYCCHH IO CYIIECTBY OOCYKIAEMOW TEMBI
(ymMeHHe 3a/1aBaTh BOMPOCHI, BBICKA3bIBaTh CY)KIIEHUSI OTHOCHTEIHHO BBHITIOJTHEHHS
npeIaraeMoi 3a1a4u, YIUTHIBATH HHTEPECHI U COTIIACOBAHHOCTh MO3UIIUN JPYTUX
YYaCTHUKOB JHAJIOTa WIN JUCKYCCUH);



pacro3HaBaTh HEBEpPOATbHBIC CPEICTBA OOIICHUS, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyalluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMHU OOIIEHHS U B3aUMOJICUCTBHSI, TOHUMATh
HaMEPEHUs IPYTUX JIIOJIeH, MIPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JaraTh CBOIO TOUKY 3PEHHUS C HCIOJIIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJTbHOCTh:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHAMBUIYabHON
paboThI MpH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a9H;

BBIOMPATh TEMATUKy M METOJbI COBMECTHBIX JCUCTBUU C y4E€TOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

OPUHUMATH 1€l COBMECTHOM  JESITENbHOCTH, OPTaHW30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIAH JCHCTBUMH,
pacmpenenarh pojau ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4e€CTBO CBOEr0 BKJIaJa M KaXXIOTO yYaCTHHKAa KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIC IPOCKTHI, OICHWUBATh HACH C IIO3WIIMM HOBU3HBI,
OPUTHHATBHOCTH, IPAKTUICCKON 3HAUNMOCTH;

OCYIIECTBJISTh TO3UTHBHOE CTPATETHMYECKOe TOBEICHUE B Pa3IMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

OBj1ajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

WCIIONIb30BaTh OWOJIOTMYECKHWE 3HAHUWS ISl BBISIBICHHS MPOOJIEeM U HX
pEIICHUS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpATh Ha OCHOBE OWOJIOTUYECKUX 3HAHWUW IIENIEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHONIICHHUIO K >KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 37I0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITEIIEHO OCYIIECTBIISATH MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBISATH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEATSTLHOCTH M KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITENIFHO ~ COCTaBIATh IUIAH pEUICHUS TPOoOJIeMbl C  y4&ToM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;



7ieNiaTh OCO3HAHHBIN BHIOOP, ApryMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKOH SPYIULUHU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JABaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JECATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJAJE€Th HABBIKAMU I[IO3HABAaTEIbHOM  peQUIEKCMM Kak  OCO3HAaHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHM, MCIOJIb30BaTh MPUEMBI PeQIEKCUU NIl OUEHKH CUTYalllH, BbIOOpa
BEPHOI'O PELICHHS;

YMETh OLIEHMBAaTh PUCKHM M CBOEBPEMEHHO IPUHHUMATh PELICHUS IO HX
CHIDKEHHIO;

OpPUHUMATh MOTHBBI M apryMEHTBI JPYTMX IPH AHAIN3E PE3yJbTaTOB
NEATEIIbHOCTH;

3) npuHATHE Ce0s M APYTHX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYTMX NpPH aHAJIU3€ pPE3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO IPYTUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YeslioBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3ynbTaThl OCBOCHUS COJACpXKaHUS YYeOHOTO TpeaMeTa
«buonorusiy Ha yrayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCICUYCHHE
npoduapHOro  o0yueHus — oOydaronuxcss  Owojormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTUM HAYYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJBI JEATEIBHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAHWU M WX MPUMCHCHHUIO B PAa3JIMYHBIX YU4eOHBIX, a TAKXKE B
peaTbHBIX JKU3HCHHBIX CUTyarusaX. IIpenMeTHble pe3ynbTaThl MPEACTaBICHBI TI0
rojilaM U3y4deHHUsI.

[IpeameTHBIC pe3ynbTaThl OCBOSHHUS y4ueOHOTO mpeamera «buonorus» B 10
KJlacce MOJDKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeECTE€ W pOJM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B



MO3HAHWHM  3aKOHOB TPHPOABI W  PEIICHHH MpOOJIeM  parmoOHAIBHOTO
PUPOIOTIOIH30BaHUS, O BKJIA/IE POCCUICKUX U 3apYyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH,

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUW, KOTOpas BKIIOYAET:
OCHOBOTIOJIAraloIKe OMOJIOTUYECKHE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT W Pa3BUTHE), OHOJOTMYECKUE TEOPUU
(xnetounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas TeOpust
HacnencTBeHHocTH T. Moprana), ydenus (H. M. BaBumoBa — o meHTpax
MHOTO00pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
(ennHOOOpa3usl MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUS], YUCTOThI TaMer,
HE3aBUCUMOTO HacnenoBanuss [. MeHzgensa, TOMOJOTHYECKHMX pAIOB B
HACJIECTBEHHON M3MEHYUBOCTH H. . Basunosa), [IPUHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAMHU HAYYHOI'O TO3HAHMS, HCIOJIb3yeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0ICHUE, SKCTIICPUMEHT);

YMEHHUE BBLAEIATh CYLIECTBEHHbIE TPU3HAKU: BUPYCOB, KIIETOK MMPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAaCTE€HUW, >KUBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEAEITEIbHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacTCHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOrMYECKUX
MPOIIECCOB: OOMEHa BEmIeCTB (METaboIM3M), MPEBPAILEHUS dHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€H03a, TaMeTOTeHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHAUBUAYAJTBHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHe3a),
B3aMMOJIEUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTAHABIWBATh B3aUMOCBSI3U MEXK]Y OpPraHOWJAMH KJIETKH M HX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M UX (QYHKUUSAMU, MEXKIY
OpraHamMM M CHUCTEMAaMHU OpPraHOB Yy PACTE€HHM, JKMBOTHBIX WU YEJIOBEKA U UX
GyHKIUSIMH, MEXKIYy CHUCTEMaMH OPTraHOB M WX (PYHKIUSAMHU, MEXAY 3Taramu
oOMEHa BEIIECTB, dTaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTHIOM W (EHOTHINOM, (DEHOTHUIIOM H
dhaxkTopamMu cpebl OOUTaHUS;

YMEHUE BBISBIIATh OTJIUUUTEIIbHBIC MPU3HAKHU KUBBIX CUCTEM, B TOM YHUCJIE
pacTeHU, )KUBOTHBIX U YEJIOBEKa,;



YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT;

yMEHUE pemath  OWOJIOTMYECKHE  3a7aud, BBIABISATH  MPUUYUHHO-
CIICJICTBEHHBIC CBSI3U MEX]y HCCIEIyeMbIMH OHUOJOTMYECKMMHU TMPOIECCaMU U
SABJICHUSIMM, JIeJlaTh BBIBOJIBI M TMPOTHO3bl HAa OCHOBAHUM TOJYYEHHBIX
pE3yNbTATOB;

YMEHHUE BBINOJHATH Ja0OpPaTOPHbIE U MPAKTUYECKHE PadOThI, COOIOAATH
MpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAaHHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPATH HMX IKCIEPUMEHTATBHBIMU
cpencrBamu, GOpMyIHpPYs 1elb MCCIEIOBAaHUS, aHAJU3UPOBATH MOIYUYCHHBIC
pe3yabTaThl U JeaTh BEIBOIBI,

YMEHHE Y4acTBOBaTh B yue€OHO-HCCIIEIOBATEIILCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEIWLHMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIIATh  NOJYYEHHbIE  pE3yJbTaTbl Ha  YYEHUYECKHX
KOH(DepeHIusX;

YMEHUE OLICHUBAaTh 3THYECKHUE ACHEKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmacti  OWONOTMM M MEIUIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHUE, HAMPABICHHOE H3MEHEHHE I€HOMa M CO3/1aHUE TPaHCTE€HHBIX
OpraHUu3MOB);

YMEHHUE OCYILIECTBIIATh OCO3HAHHBIA BHIOOP Oyaymield mpodeccruoHaIbHOM
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIINIJICHHOCTH, YIAyOJsTh MO3HABATEIbHBIH
WHTEpEC, HANIPaBJICHHBIM Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOIIEH Tipodeccun u
OpOoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsIX CpPETHETO
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

[IpenMeTHbIe pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUKW O MeECTE€ W pOJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUMU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
mpoOJeM dYeloBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATBLHOTO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

yMEHHUE BIAETh CHUCTEMON OMOJOTMYECKHMX 3HAHUM, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHWMAaHHWE CYIIHOCTH OCHOBOIIOJATAIIMNUX OHOJIOTHUECKUX
TEPMUHOB W TOHSTHM (BHI, 3KOCHUCTeMa, Ouocdepa), OHOIOTHUECKHE TEOpUHU



(aBosmroniuonHas Teopust Y. J[apBuHa, CUHTETHYECKAs] TEOPHUS SBOJIOIUU), YUEHUS
(A. H. CesepiioBa — 0 nyTsX 1 HampasieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . JluOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTruM), rumnotres3bl (runmoreza «vupa PHK» V.
['unGepra);

YMEHHME  BIAJETh  OCHOBHBIMM  METOJAAMH  HAYYHOTO  TO3HAHUS,
WCITOJIb3yEMBIMH B OMOJIOTHYECKHUX UCCIICTOBAHMSIX KUBBIX OOBEKTOB U SKOCHCTEM
(onucanue, u3MepeHue, HaOIIOJeHHE, JKCIIEPUMEHT), CIOCOOAMH BBISIBJICHUS U
OILICHKH aHTPOIIOTEHHBIX U3MEHEHHU B IPUPO/IE;

YMEHHUE BBIJEIATh CYIIECTBEHHbIC TMPU3HAKU: BHUAOB, OHOrEOIIEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONMIETO, NBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, AIJTONaTPUYECKOTrO u CUMITIaTPUYECKOTO
BHUJ1000pa30BaHMsl, BIUSIHUS ABMXKYIIIUX CHJI DBOJIIOIMU HA T€HO(OHI MOMYJIAINH,
IPUCHIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMsI, YepEJOBaHUS HAIlPaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BELIECTB U OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBaTh B3aMMOCBA3M MEXKAY MPOLIECCAMU 3BOJIIOIUU,
JBIOKYIIMMHA CUJIAMH aHTPONOr€HEe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISBIATH  OTJIUYUTEIbHBIE  NPU3HAKA  KUBBIX  CHUCTEM,
IPUCIOCOOJIEHHOCTh BHJIOB K Cpelle OOMTaHMs, aOMOTUYECKUX M OMOTUYECKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOILIECTBAaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, CAMHCTBA
YEJIOBEUECKMX pac, HEOOXOJMMOCTHM COXPAaHEHUs] MHOrooOpasusi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U UETIOBEYECTBA;

YyMEHHME peliath  OWOJOTMYECKWEe  3ajlauyd, BBIABJISTH  MPUYUHHO-
CJICICTBEHHBIE CBSI3M MEXy HCCICAyeMbIMU OMOJIOTUYECKUMH TMpOIlecCaMu |
ABJICHUSIMM, [I€71aThb BBIBOJBI M MPOTHO3bl HA OCHOBAaHUM TIOJYyYEHHBIX
pE3yIbTATOB;

YMEHHUE BBITIOJNHATHh Ja0OpaTOpHBIE W TMPaKTUYECKHE PabOThI, COOIOAATH
npaBuia npu padbote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTaTh TUIMOTE3bI, MPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpenctBamu, GOpMyIHpys Lelb MCCIEIOBaHUs, aHAJU3UPOBATh MOIYUYEHHBIE
pEe3yAbTaThl U JAeNaTh BEIBOBI,



YMEHHE y4acTBOBAaTh B Y4EOHO-HMCCIIEIOBATEIBCKON paboTe 1o Ouoioruw,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJIMYHO  TPENCTABIATH  TOJYYCHHBIC  PE3yNbTaThl HAa  YUYCHHUYECKHX
KOH(EPEHITUSIX;

YMEHHE OIEHUBATh TUIIOTE3bI U TEOPHH O MPOUCXOXKICHUH KU3HH, YEIIOBEKa
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0aX MpeAoTBpalleHUs
I00ANhHBIX M3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BbIOOp Oyayiiei mpodeccHoHaIbHOU
JESTEIIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHUU, CEIbCKOTO XO3SMCTBa, MHIIEBON
IIPOMBINIIJICHHOCTH, YIUIYOJISATh TIO3HABAaTEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOJOIDKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO H
BBICIIIETO 0Opa30BaHUsI.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne (undgposbie)
o/ HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl Beero Kontpoabubie IIpakTuueckue N
padoTshI padoThI pecypenr

1 buonorus xak Hayka 1 bubanorexa LIOK
https://m.edso0.ru/863eb348

2 JKuBble cucTeMBbl U UX U3y4YCHUE 2 bubmmorexa LIOK
https://m.edso0.ru/863eb348
bubnunoreka LIOK

3 bronorus kneTkin 2 05 https://m.edso0.ru/863eb348

4 XuMHUUecKasi OpraHu3aIus KJIeTKU 10 1 bubmorexa HOK
https://m.edso0.ru/863eb348

5 CrpoeHue U QyHKIUH KIETKU 8 2 BH6H.HOTeKa LOK
https://m.edsoo0.ru/863eb348

6 OOMeH BelecTB U MpeBpallleHue SHEPTUU B KIIETKE 9 1 ]stptlg:l;/:e;jasiorﬁm 63eb348

7 HacnencrBennast nngopmanus u peannsanus e€ B 9 05 bubmuoreka [IOK

KJIETKE https://m.edso0.ru/863eb348

8 JKu3HeHHBIA UK KIETKU 6 1 bubmmorexa [IOK
https://m.edsoo.ru/863eb348

9 Crtpoenue u GyHKIIMH OpraHU3MOB 17 1.5 Egg:ﬁ;;é;ii?ﬁlg 6360348

10 Pa3mHOX€EHME U pa3BUTHE OPraHU3MOB 8 1.5 Bubmmorexa IOK
https://m.edso0.ru/863eb348

11 ['eneTnka — HayKa O HACJIEACTBEHHOCTH U 2 0.5 but6mmoreka [IOK
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HU3MCHYUBOCTU OPraHU3MOB

https://m.eds00.ru/863eh348

12 3ak 10 1 bubnuoreka [{OK
HOHONEPHOETH IREIEAETRETHOT https://m.eds00.ru/863eb348
bu6nmmoreka LIOK
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1 toem eso0 r/363eb343
bubmmoreka [JOK
14 r .
e e > 05 https://m.edso0.ru/863eb348
15 CeneKIus OpraHu3MOB 4 1 bubanorexa LIOK
1A op https://m.edsoo.ru/863eb348
16 b 6 4 bubnnorexa [JOK
WOTEXHOJIOTHS U CHHTETUYECKast OMOJIOTHs s/ eds00 rL/8636b348
Bbu6mmotreka [IOK
Y Feepros e : https://m.edso0.ru/863eb348
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne o/ Konrpoabusie Ilpakrunyeckue
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
1 3aporxIeHue U Pa3BUTHE 3BOITOIIMOHHBIX 4 bubmoreka [IOK
MPEJICTaBICHUIA B OMOJIOTHH https://m.edso0.ru/863eb348
2 MUKpPO3BOIIONHUS U €€ Pe3yJIbTaThl 14 2 BuGmmorera LIOK
P t pesy https://m.eds00.ru/863eb348
3 Maxpo3BoroIus u €€ pe3yabTaThl 6 Bubmmorera LIOK
P B pesy https://m.eds00.ru/863eb348
bu6mmoreka [JOK
4 IIponcxoxaeHue u pa3BUTHE JKU3HU Ha 3eMIle 15 1.5 httos://m.edso0.ru/863eb348
bu6mmoreka [IOK
I1 - 1 1
5 POMCXOXK/ICHUE YeIOBEKAa — AaHTPOIIOTCHE3 0 https://m.eds00.ru/863eb348
DKOJIOrusl — HayKa O B3aUMOOTHOILIEHUSIX bubnuorexa [JOK
6 OpPraHU3MOB U HAIOPTaHU3MEHHBIX CHCTEM C 3 0.5 https://m.edso0.ru/863eb348
OKpY>Karollen cpeon
bubmuoreka [JOK
7 9 1.5
OpraH3MBI  Cpe/ia OO T https://m.edso0.ru/863eb348
bubmuoreka [JOK
8 i 9 0.5
KOIOTHsI BB  MOMy LIt https://m.edso0.ru/863eb348
9 DKOJIOTHS COOOMIECTB. DKOJIOTUUECKHE 12 05 bubmuorexa [JOK
CHCTEMBI ' https://m.edso0o.ru/863eb348
bubmuoreka [JOK
1 b —
0 nocdepa — riodanpHas IKOCHCTEMA 6 https://m.edso0.ru/863eb348
11 UYenoBek u oKpyxaromas cpeaa 6 bubmuorexa [JOK
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https://m.edso0.ru/863eb348

12 PesepBHoe Bpems

bubmuorexka [JOK
https://m.edso0.ru/863eb348

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5
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HOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Ne Koanuecrno yacos Nara D1eKTpoHHbIe HHPPOBLIE
Tema ypoka KonrTpoabsubie  IIpakruyeckue o0pa3oBaTte/ibHbIE
n/n Bceero U3YYeHUs
padoThbI padoTbI pecypcnl
1 buonorus kak KOMIUIEKCHas HayKa U 1 Bu6mmoreka [JOK
KaK 4acTh COBPEMEHHOT'0 00I1IeCTBa https://m.edso0.ru/863eb348
2 JKuBble cucTeMbl U UX CBOMCTBA 1 bubanorexa LIOK
https://m.edso0.ru/863eb348
3 YpoBHeBas opraHu3aius )KUBBIX CUCTEM 1 bubmmorexa LIOK
https://m.edso0.ru/863eb348
4 Hcropust OTKpBITHA U N3Y4EHUS KIIETKHU. 1 bubmmnoreka HOK
Knerounas Teopus https://m.edso0.ru/863eb348
Meroasl MOJIEKYIIIPHON U KJIETOYHON bubmuoreka [IOK
o6uosoruu. [IpakTnueckas padora https://m.edsoo.ru/863eb348
«M3yueHne MeTo10B KIETOYHOMN
5) 1 0.5
Ouoznoruu (xpomarorpadus,
anekTpodopes, nuddepeHuanpHoe
uentpudyruponanue, [1LP)»
6 XUMUYECKUH COCTaB KIETKH 1 Bubmmorexa LIOK
https://m.edso0.ru/863eb348
7 MuHepaibHbIE BELIECTBA KIIETKH, UX 1 bubnmorexa LIOK
Ouosiornyeckas poJib https://m.edsoo.ru/863eb348
Oprannyueckue BeIecTBa KISTKH — bubnuotexa [JOK
3 oenku. JlabopaTopuas pabora 1 05 https://m.edsoo.ru/863eb348
«Ob6Hapyx)eHHne 6EJIKOB € TTOMOIIBIO
KaueCTBEHHBIX PEAKLIUN»
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CoiicTBa, Knaccupukanys 1 GyHKIUN

bubnunoreka LIOK

) OenKoB https://m.edso0.ru/863eb348

10 Oprannueckue BEIecTBa KJIETKH — bubmmoreka [JOK
YIII€BOABI https://m.edso0.ru/863eb348

1 Opranuyeckue BeIlecTBa KIETKH — bub6numoreka [IOK
JIATAABI https://m.edso0.ru/863eb348
Hyxnennossie kucnotsl. JIHK n PHK. Bbu6moteka [JOK

12 JlaGoparopnas padota «VccienoBanue 05 https://m.edsoo.ru/863eb348
HYKJICMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue bubmmorexa [JOK
Hykieosuarpudocoars (HTD) https://m.edso0.ru/863eb348
CexBenupoBanue JIHK. Meroasl bubnmnorexa [JOK

14 TeHOMHUKH, TPAHCKPUIITOMUKH, https://m.edso0.ru/863eb348
MIPOTEOMHKH

15 Metoab! cTpyKTypHOI OHOJIOTUU Bubmmorexa IOK

https://m.edsoo0.ru/863eb348

16 Tuns knetok. [Ipokapuornueckas bubmmnoreka HOK
KJIeTKa https://m.edso0.ru/863eb348
CrtpoeHue 2yKapuOTHIECKON KIIETKH. bubnuotexa [JOK

17 [MpakTrueckas padota «3yueHne 0.5 https://m.edsoo.ru/863eb348
CBOMCTB KJIETOUHOI MeMOpaHbI»

18 [ToBEpXHOCTHBIN annapar KJIETKH Bubmmorexa HOK

https://m.edsoo.ru/863eb348

OnHomMeMOpaHHBIE OPTaHOUIBI KIICTKH. bubnuotexa [JOK

19 [IpakTuyeckas padora «M3yueHue 05 https://m.edso0.ru/863eb348

JABMOKCHUA LIUTOIIJIa3MBI B
PACTUTCIILHBIX KJICTKAX»
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HOHyaBTOHOMHHe OpraHon bl KJICTKHU:
MUTOXOHAPHH, IIJIIACTU/IBI.

bubnunoreka LIOK
https://m.eds00.ru/863eb348

20 JlaboparopHnas pabota «McciaenoBanue 0.5
IJ1a3MOJIN3a U ICTIIIa3MOJIN3a B
PACTUTENBHBIX KIETKAX)
21 HemeMmOpaHHbIC OpraHOU/IBI KIIETKU bubmmorexa LIOK
https://m.edso0.ru/863eb348
22 Crpoenue u QyHKIHH apa bubmorexa LIOK
https://m.edso0.ru/863eb348
CpaBHHTEIIbHAS XapaKTEPUCTUKA bubnnoreka [JOK
23 KJICTOK dyKapHoT. JlabopaTtopHas 05 https://m.edsoo.ru/863eb348
pabota «/3ydyeHne cTpoeHus KIETOK
Pa3IUYHBIX OPTaHU3MOBY
AccuMunAnus U JUCCUMMIIIINS — JIBE bubnmorexa LIOK
CTOpOHBI MeTabonu3Ma. Turmbsl ooOMeHa https://m.edsoo.ru/863eb348
24 BemiecTB. JlabopaTopHas paborta
«3yueHne KaTaIuTUYECKOU
AKTUBHOCTH (PEPMEHTOB (Ha MMpUMeEpE
aMuJIa3bl WK KaTanas3bl)»
DepMEHTaTUBHBIN XapaKTep peakLui bubmuoreka [IOK
KJIETOYHOTO METa00IM3Ma. https://m.edsoo.ru/863eb348
o5 Jlaboparopnas padota «3yuenue 05
(hepMEeHTATUBHOTO PACIICTUICHHS
MEPOKCHIAa BOJOPO/Ia B PACTUTEIBHBIX U
YKUBOTHBIX KJIETKaX)
% benxu-akTuBaTopsl U OENKH- bubmuoreka [IOK
HHTHOUTOPBI https://m.edsoo.ru/863eb348
27 ABTOTpO(HBIH THIT 0OMEHa BELIeCTB Bubmmorexa IOK

https://m.edso0.ru/863eh348
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bubnunoreka LIOK

28 orocirres https://m.edso0.ru/863eb348
XemocunTes. Jlabopatopnas padora Bu6muoteka [JOK

29 «CpaBHeHHe nporeccoB poTocuHTE3a U 0.5 https://m.edsoo.ru/863eb348
XEMOCHHTE3a)

AHa’poOHbBIe opraHu3Mbl. Bub bubmuorexa [IOK

30 Oposxenus. JlabopaTopHas pabora https://m.edsoo.ru/863eb348
«CpaBHEHHE TIPOIECCOB OPOKECHUS U
JIBIXAHUSD)

31 AspoOHBIE OpraHU3MBbl. JTaIbI bubnnoreka [JOK
JHEPreTHYEeCKOro ooMeHa https://m.edsoo.ru/863eb348
DHeprust MEMOPaHHOTO IPaUCHTA Bu6mmoreka [JOK

32 npotoHoB. Cunre3 AT®: pabota https://m.edsoo.ru/863eb348
poTOHHON AT®-cuHTa3bI

33 Peaknium MaTpuyHOTO CHHTE3a bubmorexa LIOK

https://m.edso0.ru/863eb348

34 TpaHckpunus — MaTpU4YHBIA CUHTE3 bubmuoreka [IOK
PHK https://m.edsoo.ru/863eb348

35 Tpancnauus u e€ 3ramnsl bubmorexa HHOK

https://m.edso0.ru/863eb348

36 KoaupoBanue amunokucior. Ponb bu6muoreka [JOK
pubocoM B OHocHHTe3e Oerka https://m.edsoo.ru/863eb348

37 Opranuzanus reHoma y mpokapuor u bubnmnoreka [JOK
9YKapHOT https://m.edsoo.ru/863eb348
MonekynsapHble MEXaHU3MBbI bubnuotexa [JOK

38
HKCIPECCHH I'€HOB Y D YKapHOT https://m.edsoo.ru/863eb348

39 Bupycel — HekneTouHbIe (OpMBI 05 bubnuoreka [JOK

JKM3HHU U OO0JIMTaTHBIE Imapa3uThl.

https://m.eds00.ru/863eb348
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[IpakTuyeckas padora «Co3nanue
MOJICJIU BUPYCa»

40 BupycHsle 3a06051eBaHuS YeIIOBEKa, Bu6muoteka [JOK
KUBOTHBIX, PACTCHUH https://m.eds00.ru/863eb348
41 HanorexHooruu B OMOJI0THH U bub6numoreka [IOK
METUIIMHE https://m.edsoo.ru/863eb348
42 JKu3HeHHEBIN HUKI KIIETKHA bubmorexa HOK
https://m.edsoo.ru/863eb348
. bubnuorexa LIOK
43 Marprriptii crires JAHK https://m.edso0.ru/863eb348
Xpomocowmsl. JTaboparopHas padbora bubnnorexa [JOK
44 «3ydeHue XxpoMOCOM Ha FOTOBBIX 0.5 https://m.edsoo.ru/863eb348
MHUKpOTpernaparax»»
45 Jlenenue KIETKH — MUTO3 bubnuorexa LIOK
https://m.edsoo.ru/863eb348
Tuns! kneTok. Kapuokunes u bubmmnoreka HOK
utokunes3. JlaboparopHas paboTa https://m.edso0.ru/863eb348
46 «HabmroneHe MATO3a B KIIETKAX 0.5
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»
47 Perynsuus >KM3HEHHOTO HUKJIA KIIETOK bubmorexa [IOK
https://m.edsoo.ru/863eb348
48 Opranusm Kak eAMHOE LET0e bubmorexa HOK
https://m.edsoo.ru/863eb348
Tkanu pacrenuii. JlJaboparopnas padota bubmuoreka [JOK
49 . . 0.5
«M3ydyeHue TKaHel pacTeHU» https://m.edsoo.ru/863eb348
50 TkaHM >KUBOTHBIX M YEJIOBEKA. 05 but6mmoreka [IOK

Jlaboparopnast padota «3yuenue

https://m.eds00.ru/863eb348
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TKaHEH KUBOTHBIX)

Opranbl. CUCTEMBI OPraHOB.

bu6nmoreka [IOK

51 Jlaboparopuas padota «3yueHue 0.5 https://m.edsoo.ru/863eb348
OpraHoOB I[BETKOBOT'O PACTEHUS
bubnmnoreka HOK
52 Oriopa Tena oprai3Mos https://m.edscl)lo.ru/863eb348
53 JIBI>KEHHE OPTaHu3MOB Bubmmorexa HOK
https://m.edso0.ru/863eb348
94 [Intanue opranu3sMoB Bubmmorexa HOK
https://m.edso0.ru/863eb348
55 IIutanne MO3BOHOYHBIX KUBOTHBIX. bubmuoreka [{OK
[TumeBapuTenbpHas cHCTEMa YeI0BeKa https://m.edso0.ru/863eh348
bubmuorexa [IOK
o6 JleIxaine oprafsMon https://m.edsc])lo.ru/863eb348
57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U bubmuoreka [IOK
JeoBeKa https://m.edso0.ru/863eb348
58 TpaHcnopT BEUIECTB y OPraHU3MOB BH6H_HOTeKa LOK
https://m.edso0.ru/863eb348
59 KpoBeHocHas cucreMa o3BOHOYHBIX bubmmnoreka HOK
YKUBOTHBIX U YETOBEKA https://m.edso00.ru/863eb348
60 Brigenenue y opraHu3mMoB Bubmmorexa LIOK
https://m.edsoo.ru/863eb348
61 3amura y OpraHu3MoB Bubmmorexa HOK
https://m.edso0.ru/863eb348
62 NmmyHHas cucreMa yenoBeka bubmmorexa LIOK
https://m.edso0.ru/863eb348
63 Pa3apaxuMocCTh U peryisauus y bubmuotexa [JOK

OpPTraHU3MOB

https://m.eds00.ru/863eb348
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I'ymopanbHas peryisauus u

bubnunoreka LIOK

64 SHIOKPHUHHAS CHCTEMA )KMBOTHBIX U https://m.eds00.ru/863eb348
YelioBeKa
65 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB Bubmmorexa IOK
https://m.edsoo.ru/863eb348
66 [TonoBoe pa3MHOXeEHHE bubnxorexa LIOK
https://m.edso0.ru/863eb348
. bu6nunorexa LIOK
o7 Meiios https://m.edso0.ru/863eb348
I'ameTorenes. OOpa3oBaHue U pa3BUTHE Bbu6mmotreka [IOK
68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05 https://m.edso0.ru/863eb348
«M3y4ueHne cTpOCHUS MOJIOBBIX KIETOK
Ha TOTOBBIX MUKpOIIPENapaTax»»
69 NuauBuayanbHOe pa3BUTHE OPraHU3MOB bubmmnoreka HOK
— OHTOTCHE3 https://m.edso0.ru/863eb348
20 3akjaJKa OpraHoB U TKaHEH U3 bubnmnorexa [JOK
3apO/IBIIIEBHIX TUCTKOB https://m.edso0.ru/863eh348
Poct u pasBuTHE KUBOTHBIX. bubmmnoreka HOK
7 JlabopatopHas pabota «BeisiBiIcHHE 05 https://m.edsoo.ru/863eb348
MIPU3HAKOB CXOCTBA 3apObIIIeH
MMO3BOHOYHBIX )KUBOTHBIX)
PasMHOkeHME U pa3BUTHE PACTEHMIA. bu6muoreka [JOK
79 JlabopaTopuas pabora «CTpoeHue 05 https://m.edsoo.ru/863eb348
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHui)
73 Hcropus cTaHOBIIEHHS U pa3BUTHUSA bu6muoreka [JOK
TEHETHKHU KaK HayK{ https://m.edsoo.ru/863eb348
74 OCHOBHBIC TOHITUS 1 CUMBOJIBI 0.5 bubnunoreka LIOK
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reaetuku. Jlaboparopuas padota
«/Ipo3oduina kak 00BEKT TEHETHIECKUX
HUCCIIEIOBAHUI )

https://m.eds00.ru/863eh348

3aKOHOMEPHOCTU HACIEAOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas padora

bubnunorexa LIOK
https://m.edso0.ru/863eh348

75 0.5
"U3yueHue pe3ynbTaToB
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
npo30¢uib"
76 [{utonornyeckue OCHOBBI bubmmoreka [JOK
MOHOTHOPUIHOTO CKPEIIUBAHHS https://m.edso0.ru/863eb348
77 AHanu3upyrolee CKpeluuBaHue. bu6nmorexa LIOK
HemnonHoe noMuHMpOBaHMe https://m.edso0.ru/863eb348
JIurnbpuiHoe CKpeuBaHme. bubmuoreka [IOK
78 [TpakTruyeckas padora «M3yueHue 05 https://m.edso0.ru/863eb348
PE3yNbTAaTOB TUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBI»
79 [luTonornyeckre OCHOBBI bubnuoreka [{OK
JUTUOPUTHOTO CKPEUTUBaHUS https://m.edso0.ru/863eh348
80 CrerieHHOE HaclieI0BaHNE IPU3HAKOB bubmorexa [IOK
https://m.edso0.ru/863eb348
81 XpoMOCOMHast TeOpus bubmuoreka [IOK
HACJIEICTBEHHOCTH https://m.eds00.ru/863eb348
82 ['eneruka mona buomorexa LIOK
https://m.edso0.ru/863eb348
83 I'eHoTun Kak HeJIOCTHASI CUCTEMA bubmorexa [IOK
https://m.edsoo0.ru/863eb348
84 ['eneTnueckuii KOHTPOJIb Pa3BUTHS bubnmoreka [JOK
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paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKaA

https://m.eds00.ru/863eh348

85 N3MeHuYnBOCTh MpU3HAKOB. Buibl bu6nmoreka [IOK
W3MEHUYUBOCTH https://m.edsoo.ru/863eb348

bu6nmoreka [IOK

86 MoaudukarmoHHass K3MEHYUBOCTh https://m.eds0o.ru/863eb348
BapuanuonHslii psa v BapualioHHas Bu6mumotexa [JOK
kpuBasi. JlJaboparopHas padota https://m.edso0.ru/863eb348

87 «HMccrnenoBanrue 3akOHOMEPHOCTEN 05
MOAU(GUKAITMOHHOW H3MEHYMBOCTH.

[TocTpoeHue BapuallMOHHOTO Psia U
BapHaIllMOHHON KPUBOM»

88 I'enoTnnudeckas H3MECHUNBOCTb. bubnunoreka LIOK
KomOuHaTHBHas1 H3MEHUYHUBOCTD https://m.edso0.ru/863eb348
MyTauroHHas U3MEHUYUBOCT. bu6mmoteka IIOK

89 [MpakTrueckas padorta «Myranuu y 05 https://m.edso0.ru/863eb348
po30QuITBl (HAa TOTOBBIX
MHUKpOIIpernaparax )»

90 3aKOHOMEPHOCTU MYTallMOHHOTO bubnnorexa [JOK
npoiiecca. DMUTCHETHKA U STIMTCHOMUKA https://m.edso0.ru/863eb348
I'enetuka yenoseka. IIpaktuyeckas bubmuorexa [IOK

91 pabota «CocTaBlieHHE U aHAJIHU3 0.5 https://m.edsoo.ru/863eb348
POIOCIOBHON»

92 MeTtoasl MEIUIIMHCKON TEHETUKHU bubmorexa OK

https://m.edsoo.ru/863eb348
3HadeHne MeIUIINHCKOI '€ HETUKHU B but6mmoreka [IOK

93 NPEOTBPANCHUN U JICYCHUH https://m.edsoo.ru/863eb348
TCHETHYECKUX 3a00JIeBaHUI YeI0oBeKa

94 OCHOBHBIC TOHITHUS CCICKIUH. 0.5 bubnunoreka LIOK
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Jlaboparopnas pabota «3yueHue https://m.edsoo.ru/863eb348
COPTOB KYJbTYPHBIX PACTEHUH U MIOPOA
JOMAIIHUX AKUBOTHBIX)»
MeTob! celneKIMOHHON paboThI. Bu6mumotexa [JOK
95 Jlaboparopnas padota «3yueHue 1 0.5 https://m.edsoo.ru/863eb348
METOJOB CEJIEKI[UU PACTCHUI»
JlocTrKeHHs CeIeKIIMU PaCTEHUN 1 bubnuoreka [IOK
96 KHUBOTHBIX. [IpakTHueckas paboTa 1 https://m.edso0.ru/863eb348
«IIpuBUBKa pacTeHHI»
CoxpaHeHnue, n3y4eHue u bubnuoreka [IOK
97 1
UCIIOJIb30BAHUE TEHETUYECKUX PECYPCOB https://m.edsoo.ru/863eb348
buorexHoorus Kak Hayka u OTpacib Bu6mmoreka [JOK
98 mpou3BoJicTBA. [IpakTHueckas pabora 1 0.5 https://m.edsoo.ru/863eb348
«M3ydyeHue 0ObeKTOB OMOTEXHOIOTUI
99 OcHOBHBIE HAMPABJICHUS 1 bubmuoreka [IOK
CHHTETUYECKOW OMOJIOTHU https://m.edso0.ru/863eb348
100 XpOMOCOMHas U TEHHAsl HHKECHEPUS 1 Bubmmorexa IOK
https://m.edsoo.ru/863eb348
bu6mmoteka IIOK
101 Menampckite broTexHoONOrHH 1 https://m.edso0.ru/863eb348
102 PesepsHblit ypok. [ToBTopenue, 1 bu6muoreka [JOK
0000111eHKE, CHCTEMATH3AIMs 3HAHUI https://m.eds00.ru/863eb348
OBUIEE KOJIMYECTBO YACOB I1O 102 0 135
[TPOI'PAMME

11 KIIACC

Ne n/m Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE

IIpakTuyeckue

Hara JIeKTPOHHBbIE U(PPOBHIE
H3y4eHusi oOpa3zoBaTe/ibHbIE
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padoThI padoThI pecypchl
bubmumoreka [IOK
1 DBomouHoa Teopits . NapoHita https://m.edscIJ_}J.ru/863eb348
5 JIBHOKyIIME CHIIBI ABOJIIOIIMU BUAOB 110 Y. bu6mmoreka [IOK
HapBuny https://m.eds00.ru/863eb348
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN bubnuoreka [IOK
Y UCKYCCTBEHHBII 0TOOP https://m.edsoo.ru/863eb348
4 @opMHUpPOBAaHNE CUHTETUYECKON TEOPUH bubnnorexa [HOK
3BOJIIOLUH https://m.edso0.ru/863eb348
5 DTarnbl BOJIIOIIMOHHOTO Mpoliecca: bu6mmoreka [IOK
MHUKPOIBOJIOIHS U MAKPO3BOJIFOIIHSI https://m.eds00.ru/863eb348
6 [TonynAuus — syeMeHTapHas €IUHHALIA bubnuoreka [IOK
9BOJTIOLIUU https://m.edso0.ru/863eb348
3aKOH TeHETHYECKOT0 paBHOBeCHS JIK. bubnuotexa [JOK
. Xapnu, B. Baita6epra. JlaboparopHas 05 https://m.eds00.ru/863eb348
pabota «BbIsiBIEHNE U3MEHUYUBOCTH Y
oco0eilt 0HOTO BHJIa»
8 DnemeHTapHbIe (PaKTOPHI IBOJIOLIUN Brbmiorexa LIOK
https://m.edso0.ru/863eb348
9 Dddext ocnoBarens. Ipdext bubnmoreka [JOK
OyTBUIOYHOTO TOPJIBILIKA https://m.edsoo.ru/863eb348
10 Murpauuu. M30a0uu nomymsmii: bu6mmorexa [IOK
reorpaduueckas, OMOJI0rHuecKas https://m.edso00.ru/863eb348
11 EctectBeHHbI 0TOOp — HanpaBIISIOLINI bubnnorexka [JOK
(baxTOp IBOIIOLUU https://m.edsoo.ru/863eb348
12 [TonoBoit oT60P Bu6morexa LIOK

https://m.edso0.ru/863eb348
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[TpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKposBoonuy. JlaboparopHas

bubmuorexa [JOK
https://m.edso0.ru/863eb348

13 pabora «3yuenue apoMopd030B 1 05
UINO0aJaNTalui y pAaCTeHUM U AKUBOTHBIX)»
[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB: bubmumoreka [IOK
Mopdonoruueckue, GU3NOIOTHIECKHE, https://m.edso0.ru/863eb348
14 OMOXMMHYECKHE, TOBEIEHYECKUE. 05
JlaboparopHnast padora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIbHAS
1[e1ecO000pPa3HOCTh)
Bupn, ero kpurepuu u CTpyKTypa. bubnnorexa [HOK
15 Jlaboparopnas pabota «CpaBHEHUE BHI0B 0.5 https://m.edsoo.ru/863eb348
0 MOP(OJIOTUIECKOMY KPUTEPHIO»
bu6mmoreka [IOK
16 CTpyKTypa BHA https://m.eds00.ru/863eb348
17 BunooOpa3oBanue kak pe3yabTar bubnuoreka [IOK
MHUKPOIBOJIOIUU https://m.edso0.ru/863eb348
18 CBs13b MUKPO3BOJIIOLUH U SMUJEMHUOJIOTUU bubmorexa IOK
https://m.edso0.ru/863eb348
Makpossosntonus. [TaneonTonornueckue bubnuotexa [JOK
19
METOIbI M3YYEHHUS BOJFOIMH https://m.eds00.ru/863eb348
20 buoreorpaguyecknue MeToabl U3y4EeHUS bubnuorexa [IOK
IBOJTIOLIUU https://m.edso0.ru/863eb348
OMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO- bubnmoreka [JOK
21 MOpP(OJIOTHUECKUE METO bl N3YUEHUS https://m.edso00.ru/863eb348
HBOJIIOLIH
99 MonekynsapHO-TeHETUUECKHUE, bubmuorexa [JOK

OMOXMMUYECKHE U MaTEMAaTHUYECKHE

https://m.edso0.ru/863ebh348
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MCTObI U3YUCHUA 3BOJTFOITNU

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH Bubmiorexa LIOK
https://m.edso00.ru/863eb348
24 AnantuBHas paauanus. HepaBHoMepHOCTD bu6mmoreka [IOK
TEMIIOB HBOJIFOLIAU https://m.edso0.ru/863eb348
o5 HayuHble runoressl IpoUCX 0K IEHUS bubmumoreka [IOK
’KU3HU Ha 3emiie https://m.edso0.ru/863eb348
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH bubnnoreka [JOK
KU3HU https://m.edso0.ru/863eb348
97 OCHOBHBIE 3Talbl HEOPraHUYECKON bubnnoreka [JOK
IBOJIIOLIUU https://m.edso00.ru/863eb348
28 ['umoTe3s! 3apoKIeHUS KU3HU bubmmorexa [JOK
https://m.edso0.ru/863eb348
Hcropus 3emiin 1 METOABI €€ N3YUEHUSI. bubnnoreka [JOK
29 JlabopaTopnas pabora «/3yueHue u 05 https://m.edsoo.ru/863eb348
OTHMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpraHU3MOB»
30 HauanbHble dTalbl OpraHn4eckon bubnuoreka [IOK
9BOJTIOLIUU https://m.edso00.ru/863eb348
31 OBoMIOIUSA YYKapuoOT bubamorexa IOK
https://m.eds00.ru/863eb348
OCHOBHBIE ATAIIbI DBOJIIOAN bu6mmorexa [IOK
39 pactutenbHoro Mupa. [IpakTudeckas 05 https://m.eds00.ru/863eb348
pabota «3ydeHue ocobeHHOCTEH
CTPOCHHUSI PACTEHUN Pa3HBIX OTIECIOBY
33 OCHOBHBIE 3TaIbl HBOJIIOIUN KUBOTHOTO bubnmoreka [JOK
Mupa https://m.edsoo.ru/863eb348
34 DBoJIIOLMS )KUBOTHBIX. [IpakTrueckas 0.5 bubnmoreka [JOK
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pabota «/3yuenne ocoOeHHOCTEH
CTPOCHHS TIO3BOHOYHBIX YKUBOTHBIX)

https://m.edso0.ru/863eb348

35 Pa3BuTHe xu3HM Ha 3eMIIe 110 3paM U bubmumoreka [IOK
nepuoaam https://m.edso0.ru/863eb348
36 MaccoBblie BEIMUPAHHST — 3KOJIOTUYECKHUE bubmuorexa [JOK
KPH3HUCHI IPOIILIOTO https://m.edso0.ru/863eb348
37 CoBpeMeHHBIN YKOJTOTUYECKUN KPU3HUC, €TO bubnuorexa [JOK
0COOEHHOCTH https://m.edso0.ru/863eb348
38 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubnuorexa [JOK
Mupa https://m.eds00.ru/863eb348
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI bubnuoreka [IOK
OpPraHHU3MOB https://m.edso00.ru/863eb348
40 AHTpPOTOJNIOTUS — HayKa O YEeJIOBEKE bubmmoreia LIOK
https://m.edso0.ru/863eb348
41 Pa3ButHe npencraBieHui o bubnnoreka [JOK
MPOMCXOXK/ICHUH YeTIOBEKa https://m.eds00.ru/863eb348
MecTo 4yenoBeka B CUCTEME OPraHU4ECKOI0 bubnuorexa [IOK
42 mupa. JIabopatopnas padora «3yueHue 05 https://m.edso0.ru/863eb348
0COOEHHOCTEH CTPOEHHUs CKeJleTa YelloBeKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEM»
43 JIBM>KyIIME CUIIbl aHTPOTIOTEHE3a bubamorexa HOK
https://m.edso0.ru/863eb348
CooTHomIeHne OMOJIOTHYECKUX U bubnuotexa [JOK
44
COIHANTBHBIX (PAKTOPOB B aHTPOIIOTCHE3E https://m.edsoo.ru/863eb348
45 OcCHOBHBIE CTaIUU aHTPOIIOT€HE3a bubmorexa HOK
https://m.edso0.ru/863eb348
46 [TaneoreHeTrka u maaeoreHOMHUKa Bu6morexa LIOK

https://m.edso0.ru/863eb348
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bubmuorexa [JOK

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA httos://m.eds00.ru/863eb348
Yenoseueckue pacel. [Ipaktuueckas pabora bubnmoreka [JOK

48 «3yueHne SKOJOTUIECKIX afanTainnui 0.5 https://m.edsoo.ru/863eb348
YeJIOBEKa»

49 MexIUCIUTITTMHAPHBIE METO I bu6mmoreka [IOK
AHTPOTIOJOTHH https://m.edso00.ru/863eb348

50 3apokeHUE U pa3BUTHE IKOJIOTUU Bubmiorexa LIOK

https://m.edso0.ru/863eb348

Mertoas! skonoruu. Jlaboparopnas padora bubmmorexa [IOK

51 «M3yueHne METO0B IKOJIOTHUECKIX 0.5 https://m.eds00.ru/863eb348
HCCIIEOBAHUI»

59 3HayeHue PKOJIOTUUECKUX 3HAHUH ISt bubmuorexa [JOK
YeJIOBEKA https://m.edso0.ru/863eb348

53 Okonornyeckue pakTopsl bubmorexa IOK

https://m.edso0.ru/863eb348

Abunotnueckue gpakropsl. CBEeT Kak bubnnorexka [JOK

54 sKostoruueckuii gpaxrop. JlaboparopHas 05 https://m.edsoo.ru/863eb348
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI
OpPTraHU3MOB K BIIMSIHUIO CBETa»
Abunotnyeckue gakropsl. TemnepaTypa Kak bubnnoreka [JOK

55 sKosoruueckuii gpaxrop. Jlaboparopuas 05 https://m.edsoo.ru/863eb348
pabota «BbIsiBIEeHNE TPUCTIOCOOTIEHUI
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATYPHI»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak bubnnoreka [JOK

56 sKosorudeckuii gpaxrop. Jlaboparopuas 05 https://m.edsoo.ru/863eb348

paboTa «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHHS»
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bubmuorexa [JOK

> Cpeabt OGHTANIA OPraH3MOB https://m.edso0.ru/863eb348
58 buonornueckue puTMbl Bubamorexa LIOK
https://m.edso0.ru/863eb348
bu6mmoreka [IOK
59 XKuznennsle popMbl OPraHU3MOB httos://m.eds00.ru/863eb348
bu6mmoreka [IOK
60 bromitieckie GaxTopet https://m.edso0.ru/863eb348
3HaueHne OMOTHYECKUX B3aUMOJICHCTBUN bu6mmoreka [IOK
61 ISl CYLIIECTBOBAHUS OPIaHU3MOB B CpE/IC https://m.eds00.ru/863eb348
oOuTaHus
62 DKOJIOTMYECKUE XAPAKTEPUCTUKHI bubnnoreka [JOK
MOMYJISALUN https://m.edsoo.ru/863eb348
OcHOBHBbIE TIOKa3aTeNIN NOMYJISLHNN: bubnnoreka [JOK
63 YHCIIEHHOCTD, TUIOTHOCTh, BO3pAacTHAs U https://m.edso00.ru/863eb348
MOJIOBAsi CTPYKTypa
OcHOBHBbIE TIOKa3aTeNIN MOIMYJISINN: bubnnorexka [JOK
64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA, https://m.eds00.ru/863eb348
CMEPTHOCTh, MUTPAITUN
65 DKoJIOTHYECKast CTPYKTYpa MOIYJISIIHH Bubmiorexa LIOK
https://m.edso0.ru/863eb348
66 JluHaMuKa TOMYJSIUN U €€ PeryIIsius bubamorexa HOK
https://m.edsoo.ru/863eb348
67 KpuBble pocTa 4MCI€HHOCTH NOMYJISIINH. bubnnoreka [JOK
KpuBbie BEDKHBaHUS https://m.eds00.ru/863eb348
DOkonornyeckas Hua Bujaa. Jlaboparopuas bubnuoreka [IOK
68 pabota «IIprcrmocobaeHus CEMSIH pacTEHH 0.5 https://m.edsoo.ru/863eb348

K PaCcCCICHUIO»
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bubmuorexa [JOK

o9 Bt xai crcrema nomynAii https://m.edso0.ru/863eb348
20 3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIUI bubnmoreka [JOK
KUBOTHBIX https://m.edso00.ru/863eb348
71 Coo00111€cTBO OpraHu3MOB — OMOIICHO3 ﬁggi?;;i;iiﬁljm 63eb348
72 DKocucTema Kak OTKpbITasi cucTeMa Bubmiorexa LIOK
https://m.edso0.ru/863eb348
73 KpyroBopor BelecTB 1 NOTOK SHEPTHH B bubnnorexa [HOK
IKOCHCTEME https://m.edso0.ru/863eb348
74 OcHOBHbIE TOKA3aTENIN YKOCHCTEMBI Bubmiorexa LIOK
https://m.edso0.ru/863eb348
75 DKOJOTHYECKHUE MUPaMHIbI Brbmiorexa LIOK
https://m.edso0.ru/863eb348
bubnuotexa [JOK
76 VI3MeHCHI COODILIECTE — CYKLECCHH https://m.edsci.ru/863eb348
77 [IpupoaHbIe S5KOCUCTEMBI. SKOEHCTeMLI bubnmnorexa [JOK
03€p U peK. DKOCHUCTEMbI MOPEH U OKEaHOB https://m.edso00.ru/863eb348
78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI bubnnorexka [JOK
TYHJIP, JIECOB, CTEMEH, MMyCThIHb https://m.eds00.ru/863eb348
79 AHTpPOIIOTEHHBIC YKOCHUCTEMBI Bu6miorexa LIOK
https://m.edso0.ru/863eb348
80 Ypboakocucremsl. [IpakTudeckas pabota 05 bubnmoreka [JOK
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» https://m.edso00.ru/863eb348
3akoHOMEpHOCTH (POPMUPOBAHUS bubnuotexa [JOK
81 OCHOBHBIX B3aUMOJICHCTBHII OPraHU3MOB B https://m.edso0.ru/863ebh348
IKOCUCTEMAX
82 MexaHu3MBbl BO3ICUCTBHS 3arpsI3HCHUN bu6mmoreka [IOK
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pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIMOHHOM U
9KOCHUCTEMHOM YPOBHSAX

https://m.edso0.ru/863eb348

buocdepa — obmierutanerapHas 060104Ka

bubmuoreka [JOK

83 3emsn https://m.edso0.ru/863eb348
bubnunoreka [HOK
84 Yuenue B. U. Bepuaackoro o 6uochepe https://m.edS(])_E).ru/863eb348
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS bu6mmoreka [IOK
ounochepsl https://m.edso00.ru/863eb348
86 Kpyrosopots! BenecTs u bubnnorexa [HOK
OMOT€OXUMHYUCCKUE ITUKJIIBI https://m.edsoo.ru/863eb348
87 3oHanbHOCTH OHOochepsl. OCHOBHBIE OMOMBI bubnnoreka [JOK
CyIIH https://m.edsoo.ru/863eb348
. bubnnoreka [JOK
88 Yeroifinpocts GHocpept https://m.eds;f).ru/863eb348
89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI bubmmoreia LIOK
https://m.eds00.ru/863eb348
90 BoszeiictBue uenoBeka Ha 6uochepy BH6H_HOTeKa LoK
https://m.edso00.ru/863eb348
o1 AHTpOHOFeHHVOC Bo311e171CTBVI/Ie Ha bubnnoreka [JOK
pacTUTENIbHBINA U )KUBOTHBIA MU https://m.edsoo.ru/863eb348
bubnnoreka [JOK
92 Oxpatia tpHpob! https://m.edsgn.ru/863eb348
93 OcCHOBHBIE IPUHIUIBI YCTOMUYHUBOTO bubnmnoreka [JOK
Pa3BUTHS YEIIOBEUECTBA U MPUPOIBI https://m.edso00.ru/863eb348
PanmonansHO€ pUpPOAONOIBE30BAHUE U bu6mmoreka [IOK
94 COXpaHEHHE OMOIOTHIECKOTO https://m.edso0.ru/863eb348

pazHooOpasust 3eMiau
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95 O6006meHne o Teme «MUKPOIBOIIONUS U 1 bubnmoreka [JOK

¢€ pe3yIbTaThl» https://m.edso0.ru/863eb348
96 O6006menHue o Teme «MaKpOIBOTIOIUS U 1 bubnmoreka [JOK

e€ pe3ynbTaTh» https://m.edsoo.ru/863eb348
97 O6006mmenue o reme «IIporcxoxaeHue u 1 bu6mmoreka [IOK

pasBUTHE KU3HH HA 3eMIIe https://m.edso0.ru/863eb348
98 O606menue o Teme «IIporucxoxaeHue 1 bubnuorexa [JOK

YeJIOBEKa — aHTPOIIOTCHE3) https://m.edso00.ru/863eb348
99 O06o0061IeHne 1o TeMe «IKOJIOTHS — HayKa O 1 bubnuorexa [JOK

B3aUMOOTHOIICHUSIX OPraHU3MOB https://m.eds00.ru/863eb348
100 O600mmenue mo Teme «OpraHu3Mbl U cpena 1 bu6mmoreka [IOK

OOHUTaHMS» https://m.edso0.ru/863eb348
101 O6001eHne o TemMe «IKOJIOTHS BUIOB U 1 bubnuotexa [JOK

TOMYJISIIA I https://m.eds00.ru/863eb348
102 O600mmenue mo teme «buocdepa — 1 bubnuotexa [JOK

rio0anbHas SKOCUCTEMay https://m.eds00.ru/863eb348
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 102 7.5
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MMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

ChopMupoBaHHOCTh 3HAHWK O MECT€ W POJIH OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTHHbI MHpa, B TMO3HAHWU 3aKOHOB MPUPOABI M PEUICHUU >XU3HECHHO
BaYKHBIX COIUAIBHO-3TUYECKUX, YKOHOMUYECKUX, IKOJIOTUYECKUX MPOoOIieM
YeloBEYeCTBa, a TaKXKE B PEUICHHH BONPOCOB  PALIMOHAIBHOIO
MPUPOAONONB30BaHUsA, B (HOPMHUPOBAHHHM I[IEHHOCTHOTO OTHOLICHHS K
npupojae, OOILIECTBY, YENOBEKY; O BKJAJAE POCCUHCKUX H 3apyOeKHBIX
yU4€HBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Brnagenue cucremoil 3HaHMII 00 OCHOBHBIX METO/JAaX HAYYHOTO MO3HAHUSA,
UCIOJIb3YEMBIX B OHOJOTHYECKHX HCCIEAOBAHUAX >KUBBIX OOBEKTOB U
9KOCHCTeM (OIKCaHue, U3MEpPEHUE, MPOBEICHUE HAOMIOACHUI); criocobaMu
BBISIBJICHHSI M OLICHKU aHTPOIIOTCHHBIX U3MEHEHUN B IPUPO/IE.

YMeHue BBIABUTATh THUIIOTE3bI, MPOBEPITh HX OSKCHEPUMEHTATHHBIMU
cpeactBamu,  (GoOpMyIHpys ~ Ielb  HCCIEIOBaHUS,  aHAIU3UPOBAThH
MOJTyYEHHBIC PE3YJIbTAThl U JIeJaTh BHIBOJIBI.

BrisBieHre  3aBHCUMOCTH ~ MEXKAY  HCCIEAYeMBbIMH  BEJIUYHHAMH,
OOBSICHEHHE TMOJIYUCHHBIX pPE3ylIbTaTOB M (HOPMYIHPOBAHUE BBHIBOAOB C
WCIIO0JIb30BAHUEM HAYUYHBIX MTOHSATUM, TEOPUN U 3aKOHOB

YMeHue BiaJieTh CUCTEMON OMOJIOTMYECKUX 3HAHMM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAraroIye OUOJIOTMUECKUe TEPMUHbI M TMOHATUS (KU3Hb, KIIETKa,
TKaHb, OpTraH, OPTaHW3M, BUJI, TIOMYJISIIMS, SKOCHCTEMa, OMOIIeHO03, Onocdepa;
MeTabou3M, TOMEOCTa3, KIETOYHBbI HMMMYHHUTET, OHOCHMHTE3 Oelka,
OUONOMMMEpBl,  TUCKPETHOCTb,  CaMOPETyJSIMs, CaMOBOCHPOHM3BEACHUE,
HACJIeJICTBEHHOCTh, U3MEHUYMBOCTb, SHEPI03aBUCUMOCTb, POCT U PA3BUTHE);
O6uosiornyeckue Teopuu: kineroyHas teopus T. [lIBanna, M. llneiinena, P.
BupxoBa; kioHanmpHO-celekTUBHOro uMMyHurera II. Opmux, W.M.
MeunuKoBa, XpOMOCOMHAasl TeOpHUsl HacieAcTBeHHOCTH T. MopraHna, 3akoH
3aponbimeBoro cxoxacrsa K. bapa, sBomtonmonnas teopust Y. JlapBuHa,
CHHTETHYECKasi TEOpHUs JBOJIIOLMH, Teopus aHTpororenesa Y. [lapBuHna;
Teopust OuoreoneHoza B.H. Cykauépa; yuenue H.M. BaBunoBa o menrpax
MHOro00pasusi ¥ MPOUCXOXKIEHHUS KYyJIbTYPHBIX pacTeHuid, yueHue A.H.
CeBeprioBa 0 myTAX M HaIpaBJIECHUSAX DBOMIONMM, ydeHue B.M.
Bepnazackoro — o 6uochepe);

3aKOHBI (eIMHOOOpa3usi MOTOMKOB IE€PBOIO MOKOJEHHUS, PaCILEIUICHUs




MPU3HAKOB, HE3aBUCHUMOrO HacienoBaHus npu3HakoB [. Menpens;
CIIETIJICHHOTO HACIIE0BaHUS MPU3HAKOB M HAPYIICHUS CIETJICHUS TeHOB T.
Moprana; roMoJIOTHYECKUX PSAJIOB B HAcIeACTBEHHOM n3MeHunBoctu H.H.
BaBunoBa; renermueckoro paBHoBecus JDx. Xapaum um B. BaiinOGepra;
3apozsimeBoro cxoacTBa K. bapa; ouorenernueckuii 3akon J. ['exkens, D.
Mioinnepa);

MIPUHIUIIBI (UUCTOTHI FAMET, KOMIUIEMEHTapHOCTH );

mpaBwia (MuHumyma 0. JIuOuxa, HSKOJOTMYECKON MHpPaMUIBI YHUCEN,
OroMacchl U YHEPTUN);

runote3bl  (koamepBatHoi AWM. Omapuna, mnepBuuHoro OymboHa JIK.
XomnpaeitHa, mukpochep C. Dokca, pudosuma T. Yek)

YMmenue peliaTh MOMCKOBBIC OHOJIOrHYECKHUE 3aa4u; BbIABJIATH MIPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY HCCICAYCMbIMU OMOJIOTUYECKUMU O6’beKTaMI/I,
mnmponeccamMn M SBJICHUAMH, OCJIATb BbIBOJAbI W IIPOTHO3bBI HA OCHOBAaHWU
TNTOJTYYCHHBIX PE3YJILTATOB,

COCTaBJATb TI'CHOTHIIMYCCKUC CXCMbl CKPCIIMBAHUA JJI1 Pa3HbIX THIIOB
HaCJICAOBaHUA IIPU3HAKOB Yy OpPraHU3MOB, COCTAaBJEITb CXCMbI IIEPEHOCA
BCIIICCTB U SHCPI'UH B 9KOCUCTEMAX (I_Iel'II/I IIUTaHuA, IIUIICBBIC CCTI/I)

YMeHHe yCTaHaBIMBATh B3aUMOCBSI3M MEXAY CTPOCHHEM M (YHKIHUSMU:
OpraHOMJOB, KJIIETOK pa3HbIX TKaHEW, OpraHaMH U CUCTEMAaMH OPIaHOB Y
pacTeHuil, >KMBOTHBIX M YEJIOBEKAa; MEXAY JTalaMd OOMEHa BEIIECTB;
JTalaMy KJIETOYHOIO LUKJIA U XU3HEHHBIX LIUKJIOB OPraHU3MOB; dTallaMU
SMOPHOHAIBHOTO PAa3BUTUS; TEHOTUIOM M (EHOTUIIOM, (PEHOTUIIOM U
¢dakTopamMu cpelbl OOUTAHHUS; NPOLIECCAMHM HBOJIOLUM; JIBHKYILIUMHU
CWJIaMH aHTPONOIEHEe3da; KOMIIOHEHTAMH pA3JIMYHBIX DKOCUCTEM H
MPUCTIOCOOTIEHUSIMU K HUM OpPTraHU3MOB

YMeHue BBIIENATH CYILIECTBEHHBIE TPU3HAKHU:

CTPOEHHMSI BHPYCOB, KIETOK IPOKApUOT M DJYKapHOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPIaHHW3MOB, BHJIOB, OMOI€OLEHO30B, 3KOCHUCTEM U
Ouocdepsl; CTPOEHUSI OPTaHOB M CHUCTEM OPraHOB PAacTEHUM, KUBOTHBIX,
YeJI0OBEKa; MPOILIECCOB KUZHEAEATEIbHOCTH, MPOTEKAIOIIUNX B OpraHU3Max
pacTeHMii, JKUBOTHBIX W 4YEJIOBEKa; OMOJIOrMYECKHX IpOILIECCOB: OOMEHa
BelIecTB (MeTaboan3M), HHPOPMAIUK U NTPEBPALLEHUS YJHEPTHH, OpOKEHUS,
aBTOTPO(HOrO0 M TeTepoTpoHOro THUIOB NHUTaHUS, (HOTOCHHTE3a W
XeMOCHHTEe3a,  MWTO3a,  Meio3a,  rameroreHesa, >SMOpHOreHe3a,
NOCTAMOPHOHAIBHOTO ~ Pa3BUTHUS,  Pa3MHOXKEHHUS,  MHIUBHYaJIbHOTO
pa3BUTHs OpraHu3Ma (OHTOT€HE3a), B3aUMOJICHCTBUS T'€HOB, IE€TEPO3UCA;
JEUCTBUM HMCKYCCTBEHHOTO OTOOpa, CTaOWMIM3HUPYIONIETO, JABUXKYIIETO H
pa3phIBAIOIIETO0  €CTECTBEHHOro  OTOOopa;  ajyIoNaTpU4eckoro U
CUMIATPUYECKOr0 BUI000pa30BaHUS; BIUSHUS JBUKYIIUX CHJI 3BOJIOLUU
Ha TeHO(OHJ NOMyNALNUU; NPUCITOCOOIIEHHOCTH OPraHU3MOB K Cpele
oOUTaHus, YepelOBaHNs HAINPABICHUH 3BOIOLNHU; KPYrOBOPOTA BEIIECTB U
IIOTOKA SHEPTUU B IKOCUCTEMAX




CchopMupoBaHHOCTH YMEHHSI BBIJCIATH CYIIECTBEHHBIC IPU3HAKN BUPYCOB,
KJIETOK TPOKAapUOT M JYKApPHUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHM3MOB, BHJIOB, OHOTCOIICHO30B M JKOCHCTEM; OCOOCHHOCTH
IPOIIECCOB OOMEHA BEIIECTB W NPEBPAIICHUs] DSHEPIHH B KIETKE,
¢doTocuHTE3a, TIACTUYECKOTO M IHEPreTUYecKOro OoOMEeHa, XEeMOCHHTE3a,
MHUTO33, Meio03a, OIUIOJIOTBOPEHHUS, PA3BUTUS M  Pa3MHOXKCHHS,
WHAWBUIYAIILHOTO pa3BUTHS oOpraHu3ma (OHTOreHesa), OOpbOBI 3a
CYIIECTBOBAHUE, €CTECTBEHHOTO orbopa, BUI000pa3oBaHus,
MPUCIIOCOOJICHHOCTH ~ OpPraHU3MOB K  cpele  OOWTaHMs,  BIMAHUS
KOMIIOHEHTOB 3KOCHCTEM, AaHTPONOICHHBIX HM3MEHEHUIl B HKOCHCTEMAax
CBOCH MECTHOCTH, KPYrOBOPOTAa BELIECTB M IPEBPAIICHUS JHEPrHH B
ouocdepe

YMeHue HUCIoNb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJHMKY IJisi JIOKA3aTelIbCTBa POJCTBA OPraHU3MOB
pa3HbIX CHUCTEMATHUYECKUX TPYII; B3aHMMOCBS3M OPraHU3MOB U CpEIbI
oOuTaHUS; EIUHCTBA YEIIOBEYECKHX pac; HEOOXOAMMOCTH 3J0POBOTO
o0pasa )XKM3HH, COXpaHEHHs pa3HOOOpa3us BUJOB U SKOCUCTEM KaK YCIOBHS
COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEUYECTBA

YMeHue  KpPUTHYECKH  OIEHWBAaTh  MHGPOPMAIUIO  OHOJIOTHYECKOIrO
COJICp)KAaHUsS; HMHTEPIPETUPOBATh ATHYCCKHE AaCMEKThl COBPEMEHHBIX
WCCIIC/IOBAaHUI B OHMOJIOTMH, MEIUIIMHE, OMOTEXHOJIOTHUH; PACCMAaTPUBATh
rJ100aJIbHBIC YKOJIOTUYECKHUE TTPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110
OTHOIICHHIO K HUM COOCTBEHHYIO TIO3HIIHIO




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
1O BUOJIOI'MHA

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

11

CoBpemeHHast OMOJIOTUST — KOMIUICKCHAsI HayKa. brojorndeckne HayKu U M3ydaeMbie
HUMHN HpO6JIeMLI. Q)YHI[aMeHTaHBHBIC, HpI/IKJIaI[HBIe 158 IIOUCKOBBIC Hay‘-IHLIe
HCCIIEOBaHNs B OMOJIOTHH.

3HaueHue OMoJOTUU B (DOPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
mupa. IIpodeccun, cBsazanHbie ¢ Onojoruel. 3HAYCHUE OMOJOTHM B MPAKTHUYCCKOM
JEATETLHOCTH YeJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SICTBE, TPOMBIIINICHHOCTH, OXPaHe
MIPUPOJIBI

1.2

1.3

Kupbie cuctembl Kak mnpeaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€MHCTBO XHWMHYECKOIO COCTaBa, JIUCKPETHOCTh W UEIOCTHOCTh, CJIOXKHOCTh H
YHOPSAI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3anuu JKHUBBIX CHCTEM: MOJICKYJISAPHBIN, KIETOYHBIA, TKaHEBbIH,
OpraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBON, SKOCHUCTEMHBIN (OMOreOleHOTHYECKUN),
ounochepnsiid. [Iporeccel, MPOUCXOASAIIUE B )KUBBIX CUCTeMax. OCHOBHBIC NMPU3HAKH
XKUBOTO. JKM3HB KaKk (hopMa CYIIIECTBOBAHUS MAaTEPHH

Mertoabl  Ouosnoruuyeckoir Hayku. HaOmromeHue, u3MepeHue, HKCIEPUMEHT,
cucremMaruszanus, MetaaHanus. IloHsaTHe O 3aBUCMMOI M HE3aBUCHUMOM NEpEeMEHHOM.
[TnanupoBanue 3xcrepuMenTa. [locranoBka u nmposepka runores. HyneBas runoresa.
[Tonsitue BbIOOPKHU U €€ HOcTOBEpHOCTh. Pazopoc B Guonornueckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yiabTaToB. IlIpUuMHBI HMCKaXeHHs] pe3yJbTaTOB
sKcriepuMenTa. [loHaTHe cTaTuCTHYECKOro TecTa

KneTka kak Omosiorudyeckasl CicTeMa

2.1

2.2

Knerka — cTpykTypHO-(QYHKIMOHANBHAS €OUHUIIA KHUBOro. Vcropust OTKpBITHS
kinetku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T. I[lIBann, M.
IneiineH, P. Bupxos). OCHOBHBIE MOJ0XEHUS COBPEMEHHON KJIETOYHON TEOPHUH.
MeTtoabl MOJEKYISIpHOW M KIETOYHOH OMOJIOTMH: MHMKpPOCKOMNHUSA, XpomaTtorpadus,
a5eKTpoope3, METOA MEUYEHbIX aTOMOB, MU epeHaIbHoe HEHTPUPYTUPOBaHUE,
KYJIbTUBHUPOBAHUE KIIETOK

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMUKpPOdJIEeMEHThI. Boxa u eé
pOJIb  KaK pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYpPUPOBAHHUU KIIETKH,
TEIUIOperyJsiluu. MuHepanbHble BellecTBa KJIETKH, WX Ouojoruueckass poib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

buonoruueckue mnonumepsl. benkun. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYphI
6enkoBoil mMonekyinbl. [lepBuyHas cTpykTypa Oenka, menTHAHas CBs3b. BropuuHas,
TpeTUuHasi, 4YeTBepTU4Has  CTpyKTypbl. Jlenarypauusa. CBoiictBa  OenKoOB.
Knaccudukanms 6enkoB. bruonornueckue QpyHKIuN OSIKOB.

VYrneBonbl. MoHOCaxXapuabl, TUCaxapuabl, OJUTOCaXapu bl U Tojaucaxapuabl. OOt




2.3

IUIaH CTpPOeHUsT MW (PU3UKO-XMMHUYECKHE CBOWCTBA YIJIEBOAOB. buonorudeckue
(YHKIMH YTIIEBOJIOB.

Jlumuger.  'mapoduibHO-THApOGOOHBIE  cBoiicTBa. Kiaccudukanus  JUIHIOB.
Tpurnuuepunsl, ¢ocdhonunuasl, BOCKH, cTepouibl. buonornyeckue QyHKIUH
munuaoB. OOmue cBoiicTBa OMOJIOTMYECKHX MeMOpaH — TEKydecTh, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JHK wu PHK. CrpoeHune HyKIEMHOBBIX KHUCIOT.
Hykneoruasl. [Tpunnun kommiementapaoctu. [Ipasuno Yapradda. Crpykrypa JHK
— nBOHMHas crupaib. MecroHaxoxaeHue u ouonormueckue ¢ynkmuu JIHK. Bumbr
PHK. ®ynknuu PHK B kietke.

Crpoenne Mosekyiabsl AT®. Makpospruueckre cBsizu B MoJiekysie ATO.
buonornueckue ¢ynknuu ATD. BoccraHoBiIeHHBIE NEPEHOCYUKH, MX (DYHKIHH B
kietke. CekBennpoBanue JJHK.

CrtpykrypHas Ouosiorus: OnoxuMudeckue u 6nodu3nueckKue ucciae0BaHus CoCTaBa 1
MIPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYIT

Tumsl  KJIETOK:  JyKapuoTHdeckas W mpokapuotudeckas.  CTpyKTypHO-
(byHKIIMOHATBbHBIE 00Pa30BaHMSI KIETKH.

CrtpoeHue mnpokapuoTHUecKOW kieTku. Kierouynas cTeHka OakTepuil U apXei.
Oco0eHHocTH CTpoeHHUsI TeTepoTPOPHON U aBTOTPOPHON MPOKAPHOTUIECKUX KIIETOK.
MecTo u posb NpoKapuoT B OMOLIEHO3aX.

Crpoenne u (QyHKIMOHUpOBAHHME SyKapHOTHYeCKOW kierku. [lnasmarmueckas
MeMOpaHa (turazmaiemma). CTpyKTypa Iuta3MaTmueckoil memOpanbl. TpaHcmopT
BEIIECTB Yepe3 IUIa3MaTH4ecKyro MeMmOpaHy: maccuBHBIA (auddysus, oOnerdéHHas
mud¢y3us), akTUBHBIM (MEPBUYHBI W BTOPUYHBIA aKTUBHBIA  TPaHCIIOPT).
[Tonynponunaemocts MeMmOpanbl. PaboTta HaTpuii-kanueBoro Hacoca. OHIOLHUTO3:
MUHOIUTO3, (aronuro3. Dx3onuto3. Kietouynas crtenka. CTpykTypa M (QyHKIHH
KJICTOYHOM CTEHKH pacTeHuil, rpuoOoB.

Huronnasma. [uro3zoms. [{utockenet. JBuxeHnue nurormiazMbl. OpraHoubl KISTKH.
OpHoMeMOpaHHbIE OpraHOMJIbI KJIETKH: 3HJominazMatudeckas cetb (OIIC), anmapar
l'onbaku, TM30COMBI, UX CTpoeHHEe U (QyHKUMU. B3auMocBs3b 0JHOMEMOpaHHBIX
opraHouioB kjeTku. CTpoeHHe rpaHylspHOro petuxkyiayma. CHHTE3 pacTBOPHMBIX
O€eJKOB. Cunres KJIETOYHBIX MeMOpaH. IMmagxuit (arpaHynsSpHBIiL)
sHJOMIA3MaTHUecKuil peTtukynayM. CekpeTopHas QyHKUus anmnapara [ onbIKu.
Tpancnopr BemecTB B KieTke. Bakyonn pacTuTenbHbIX KIETOK. KeTO4HBIN COK.
Typrop.

[TonyaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TUIACTUIBL.

Crpoenue n pyHKIMN MUTOXOHAPUH U Tutactul. [lepBuyHble, BTOpUYHBIE U CIIOKHBIE
m1acTuabl  (POTOCHHTE3UPYIOMIUX  AYKApUOT.  XJIOPOIUJIACThl,  XPOMOILIACTHI,
JIEUKOIIIACTHI BBICIINUX PACTEHUM.

HememOpannbie opranouabl kietkn CrpoeHue ¢ (QYHKIMH HEMEMOpPaHHBIX
OpPraHouJI0OB  KJIETKH. Pubocombl. MukpodumamMeHTbl.  MBpbIIeUHble  KJIETKU.
Mukpotpybouku. Kierounsrii nientp. CTpoeHre U JIBH)KEHHE JKI'YTUKOB U PECHUYEK.
MukpoTpyOouky nuToIIa3Mel. LleHTpHros.

Snpo. Obonouka siapa, XpOMaTHH, KapUOIIA3Ma, SIIPHIIIKH, UX CTPOSHHE U (DYHKIIHH.




Snepubiii  OenkoBblii Marpukc. [IpoCTpaHCTBEHHOE pacIloJIOKEHHE XPOMOCOM B
uHTepa3zHoM siape. benkn XxpoMaTHHA — TUCTOHBI.

Knerounsle BrmrodyeHusa. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK JyKapuoOT
(pacTuTenbHOM, YKUBOTHOU, TPUOHOIN)

2.4

2.5

2.6

AccuMHISIMS U JAMCCUMIUIIUS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIA W TeTepoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
nporeccax. DHepreTuIeckoe odecrnedeHue KieTku: npeppamenue AT® B 0OMEHHBIX
npoueccax. @OepMEHTATUBHBIN XapakTep peaklHuil KJIETOYHOro MeTabonu3ma.
depMeHTBI, UX CTPOSHHUE, CBOMCTBA M MexaHu3M aeictBus. KodhepmenTtol. OTanums
(epMEeHTOB OT HEOPraHMYECKUX KaTanu3aTopoB. benku-aktuBaTopsl U OeKu-
MHTUOUTOPBI. 3aBHCHUMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKIHH OT Pa3IHYHBIX
(hakTopoB.

IlepBuuHbIl CcUHTE3 OpraHu4ecKkux Bemects B kieTke. dorocuHre3. Poib
XJIoporutacToB B mpormecce (orocuHTe3a. CBeroBas W TeMHOBas  (asbl.
[IponykTuBHOCTE (oTOCHMHTE3a. BinsHue pa3nuyHbIX (AKTOPOB HA CKOPOCTH
dotocunTe3a. 3HaueHue HOTOCUHTESA.

Xemocunre3. Pa3zHooOpazue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUDUIIHPYIOLIUE
OakTepuu, kene300aKTepuH, CcepoOaKTepuu, BOJOPOJAHBIE OakTepuu. 3HaYCHHE
XEMOCHHTE3A.

AnadpoOHble opraHu3Mbl. Buasl Opokenus. IIpoayktel OpoxeHHs ©  HX
UCTIOJb30BAHUE  YEIIOBEKOM. AHa’pOOHBIE  MHKPOOPTaHU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTEIIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBI. DTarbl YHEPreTHIecKoro ooMeHa. [1oAroToBUTEIBHBINA JTal.
['mukonn3 — 6eCKUCIOPOAHOE paCUIeTIIEHUE TIIOKO3HI.

buonoruueckoe oOKuCIEeHHE, WIM KJIETOYHOE JAblxaHue. Poib MHUTOXOHApUN B
nporeccax Ouojoruyeckoro okucieHus. Lluximyeckue peakuuu. OKHUCIUTENbHOE
¢dochopunuposanue. IlpeumymiectBa a’spoOHOro mnyTH OOMEHa BELIECTB Mepen
aHa’pOOHBIM. DPPEKTUBHOCTH FHEPTETUYECKOTO0 OOMEHA

Peakium marpuyHoro cuHresa. lIpuHIMII KOMIUIEMEHTApHOCTH B  PEAKLHUAX
MaTpUYHOro cuHTe3a. Peanmsanus HaciencTBeHHOM uHpopmaruu. ['eHeTHueckuii
Koj, ero cBoicTtBa. TpaHckpunuus — Marpuusblii cuHTe3 PHK. ITpunummns
TPAHCKPUMIHU: KOMIIJIEMEHTApHOCTh, AHTHIAPAJUIEIbHOCTb, ACHUMMETPUYHOCTb.
Tpancnsauus u e€ sransl. Yuactue TpancnopTHeix PHK B 6uocunTese 6enka. YcnoBust
o6uocunTe3a 6enka. Konupoanue aMuHokuciot. Posibs pubocom B OnocuHTese Oenka.
Opranuzanys reHoMa y IpOKapuoT U 3YKapHOT. Perynsuusi akTUBHOCTU T'€HOB Yy
npokapuot. ['mmore3a omepona (®. XKako6, XK. Mano). Perymsmuss oOMEHHBIX
IpoLeccoB B KieTke. KieTounslil romeocTas.

Bupycsl — HeksleTouHbIe (POPMBI )KU3HU U 00IMUraTHbIE apa3uTbl. CTpoeHHe MPOCTHIX
U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHbie 3aboneBaHusl uenoBeka, kUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMaJIbHBIE U MEIULIMHCKHE TPOOIIEMBI

Knerounslif nuki, ero mepuonsl u perymsiuua. Marepdaza u muto3. OcoOeHHOCTH
IpOIeCCOB, MpoTeKkaromux B uHTepdase. [loaroroBka KIETKH K JICIEHUIO.




[IpecunTeTnyeckuit (MOCTMUTOTUYECKUN), CHUHTETUYECKUM M TMOCTCUHTETUYECKHI
(IpeMHUTOTUYECKHI ) TepUOIb HHTEP(A3HI.

Marpuunbiii  cunte3 JHK — permkamusa. [lpunmuner  perummkauuu — JIHK:
KOMIUIEMEHTAPHOCTb,  IOJIYKOHCEPBAaTUBHBIA  CHHTE3,  AHTHUIAPAJUIEIbHOCTb.
Mexauusm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl U
TejaoMepasza. XpOMOCOMHBIN HA0Op KJIETKU — KapUOTHUIL. JUMITONAHBIA U TaryIONIHBINA
HaOOpBI XpoMocoM. ['oMoToruuHbIe XpOMOCOMBIL. [10JT0BBIE XPOMOCOMBI.

Jenenne kietku — Muto3. CTaguu MUTO3a M MPOUCXOSIINE B HUX IPOLECCHl. THIIbI
muTOo3a. KaproknHe3 W UUTOKMHE3. buonorndeckoe 3HaueHUWEe MHUTO3a. Perymsnus
MUTOTHUYECKOTO IHKIIA KIeTKU. [IporpamMmupyemMast kiieTouHasi THOEIb — armomnTo3.
@yHKIMOHATbHAS TCHOMHKA

3.1

3.2

Opranusm Kak OHoJOrHYecKast CHCTeMa

OOHOKIIETOYHBIE, KOJIOHUAJIBHBIE, MHOIOKJIETOUHBIE OPraHU3Mbl M MHOTOTKaHEBBIC
OpPraHU3MBI.

@®opMbl pa3MHOKEHUSI OpPraHU3MOB: Oecrosoe (BKJIHOYas BEreTaTHBHOE) M IOJIOBOE.
Bunel  Oecriosioro  pasMHOMEHUS: [IOYKOBAaHME, CHOpyJsuus, (parMeHTanus,
KJIOHUPOBaHHUE.

[TonoBoe pa3zmHoxkeHue. IlonoBble kineTku, wian ramersl. Meio3. Ctaguu Meiosa.
IToBenenne xpomocom B menose. Kpoccunrosep. bruonormyecknii cMbICi Meio3a U
II0JIOBOTO Iporecca. Meio3 U ero MecTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimieBoe passutue. l'ameroreHe3 y JkMBOTHBIX. IlonoBble kenesbl.
OOpa3oBaHue u pa3BUTHE MOJOBBIX KieTOK. CrmepmaroreHe3 u ooreses. CtpoeHue
NOJIOBBIX  KJIETOK. OIUIONOTBOpEHHE M SMOpPUOHAIbHOE PpA3BUTHE JKUBOTHBIX.
CriocoObl OIUI0I0TBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WnpuBunyanbHoe paszBuTHe opraHu3MoB (oHToreHe3). Cragun 3MOpuoreHesa
KHUBOTHBIX (Ha mpumepe Jarymku). dpoOnenue. Tunbl apoGnenus. OcoOeHHOCTH
NpoOJeHrs MIIEKONMUTAIOUIMX. 3apoJbllIeBble JIMCTKH (TacTpyssmusi). 3akiajka
OpPraHOB M TKaHEM W3 3apOoJbIIIEBBIX JIMCTKOB. B3aumHOe BiIMsAHME YacTeil
Pa3BHBAIOLIETOCS 3apoAbliia (3MOpUOHATIbHAS MHIYKLMS). 3aKJIa/iKa MJIaHa CTPOECHUS
KMBOTHOTO KaK pe3yJbTaT HEPapXUYECKUX B3aUMOJCHCTBUN TI'eHOB. BinsHue Ha
SMOpPHOHAIBHOE Pa3BUTHE Pa3INUHBIX (DAKTOPOB OKPYKAIOLIEH CpPeIbl.

Poct u pa3Butue xuBoTHBIX. IlocTamMOpuoHanbHbI nepuon. Ilpsimoe u Hempsmoe
pazButue. PazButne ¢ wmetamopdo3om y O€CMO3BOHOYHBIX U IO3BOHOYHBIX
KUBOTHBIX. bHoOjOrMueckoe 3HaYeHHE MPSAMOTO U HENpPSIMOIrO pa3BUTHUSA, UX
pacnpocTpaHeHue B mpupoje. Tumel pocra KUBOTHBIX. DaKTOPBI PEryssluu pocTa
KUBOTHBIX U yesoBeka. CTaauyM MOCTAIMOPHUOHAIBHOTO Pa3BUTHUSA y >KMBOTHBIX H
yenoBeka. [leproabl oHTOreHe3a yenoBeka.

PazmHoxenue u pazpurue pacreHuil. ['ameroput u cnopodut. Meiio3 B KU3HEHHOM
nukie pacrenuil. O6pazoBaHue crop B mpolecce Meio3a. 'amerorenes y pacteHuil.
Om1og0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BOIHOE OIJIOJOTBOPEHHUE
y LBETKOBBbIX pacTeHuil. OOpazoBaHue W pa3BUTHE CEMEHU. MeXaHU3MBbl peryisiuu
OHTOT€HE3a Y PACTEHHUH U KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTHA I'CHCTHUKU KaK HAYKH. OCHOBHBIC T€HETUUYCCKHE




IIOHATHUSA )51 CHMBOJIbI. I'omonoruyxsie XPOMOCOMBI, AJIJICIIbHBIC I'CHEI,
AJIbTCPHATUBHLBIC ITPHU3HAKH, ,I[OMI/IHaHTHHﬁ u pCHCCCI/IBHHﬁ IIpHU3HAK, 'OMO3HUI0TAa,
rere€po3urora, 4ucras JHWHUA, FI/I6pI/I,I[BI, T'CHOTHII, (beHOTI/IH. OCHOBHEIE MCTOABI
T'CHCTUKU: FI/I6pI/I,Z[OJ'IOFI/I‘IeCKI/II71, HHTOHOFHHGCKHﬁ, MOJ'IeKy'J'IHpHO'FeHeTI/ILIeCKI/Iﬁ

3.3

3.4

Monorubpunnoe ckpemuBanue. [lepBerii 3akoH MeHzaenst — 3aKOH €AWHOOOpa3us
rudpuoB nepsoro noxkoseHus. Ilpasuino nomuHuposanus. Bropoii 3akon Mennens —
3aKOH pacIleIUIeHUs] MNpu3HakoB. lluTojornyeckue OCHOBBI MOHOTMOPUAHOTO
CKpeIIMBaHuA. [ HII0TE3a YNCTOTHI raMer.

Ananusupyroniee  ckpemmBaHue. IIpomMexyTouHBId  XapakTep — HacJICJOBAaHMS.
Pacuienuienne npru3HaKoB MIPU HETIOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemuBaHue. Tperuil 3akoH MeHJens — 3aKOH HE3aBHCHMOIO
HacJleI0BaHMsI TPU3HAKOB. LluTonornyeckre 0OCHOBBI TUTHOPUHOTO CKPEIIMBAHUS.
CueruienHoe HacnepoBaHue mnpusHakoB. PabGorer T. Moprana. Cremniernoe
HAaCJIEA0BAHUE T€HOB, HAPYIICHHUE CLEIUICHHUS MEXAYy I'eHaMu. XPOMOCOMHAas TEOPUs
HACJIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIN MEXAHU3M OIPENEICHUS 1101a. AYTOCOMBI U IOJIOBBIE
XpoMOcOMBL. ['omMorameTHblli M reTeporaMeTHblii mnois. ['eHeTmdeckas CTpyKTypa
II0JIOBBIX XpoMocoM. HaciienoBanne Npu3HaKoB, CLEIUIEHHBIX C I10JIOM.

I'enoTun kak nenoctHas cucreMa. [IneiioTponus — MHOKECTBEHHOE JEHCTBHE T'€HA.
MHOX€EeCTBEHHBIN AJUICIIU3M. B3anmopeicrteue HEAJLJIEIIbHBIX TCHOB.
KommnemenrapHocts. Onuctas. [lonumepus

BiaumoneiictBre reHotuna u cpenpl npu Gopmupoanun (eHotuna. M3MeHYMBOCTH
npu3HAaKoB. KauyecTBeHHbIE U KOJIMYECTBEHHbIE MpPU3HAKU. Buabl W3MEHYMBOCTHU:
HEHACJIeICTBEHHAs U HACJIE/ICTBEHHASL.

MoudukanmonHas U3MEHYUBOCTh. Ponb cpenibl B OpMUPOBAHUN MOJTU(PHUKAIIMOHHON
n3MeH4YnBOCTH. HopMa peakiinn npusHaka. BapuaninoHHBIN psit M BapUalMOHHAs KPUBast
(B. Noranncen). CpoiicTBa MOIM(DUKAIIMOHHON N3MEHYHBOCTH.

I'enotunmyeckass nW3MeHYMBOCTh. (CBOWCTBA TEHOTHUIMHYECKOW HW3MEHYMBOCTH. Bupl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MYTAL[IOHHASL.

KomOunatuBHas n3MeHUMBOCTh. Meli03 U MOJIOBOM MpOIecC — OCHOBa KOMOMHATHBHOM
M3MEHUYMBOCTU. Poib KOMOMHATHBHOM HM3MEHUMBOCTM B CO3[JaHUM T'EHETHYECKOTO
pa3Ho00pa3zust B Mpezienax OJHOro BUA.

MyranmoHHass W3MEHYHMBOCTh. BHIbI MyTanuii: T'€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHBIE U MHIYLIMPOBaHHbIE MyTallMU. SJiepHbIE M LIUTOIUIa3MaTUYECKUE MYTallUH.
Comarmnueckue U 1ojoBble MyTauuu. [IpuurHbl BOSHUKHOBEHUSI MyTaluidi. MyTareHs! u
UX BIUSHWE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO IIpolecca. 3aKoH
TOMOJIOTUYECKUX pSAIOB B HaciencTBeHHoM wu3MeHunBoctd (H.M. Basuios).
BuesaepHas U3MEHYUBOCTD U HACJIEICTBEHHOCTD

3.5

Kapuotun uenoBeka. MexayHapoaHas mporpaMma MCCIEIOBAHUS T'€HOMA YeJIOBEKA.
Meroapsl M3ydyeHHUS TEHETHKHM  4YEJIOBEKA: TI'eHEaJOTHYECKUM, OJU3HEIOBBIN,
IUTOT€HETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHIA.
CoBpeMeHHOE  oOmpelefieHne  TeHOTHNA:  IOJHOI€HOMHOE  CEKBEHHPOBAHHUE,
TEHOTUIIMPOBaHUE, B TOM uyucie ¢ nomowbro [II[P-anamusza. HacnenctBeHHble




3a0oneBaHusl 4YeJoBeKa. [ €HHbIE W XPOMOCOMHBIE OOJIE3HW uenoBeKa. bone3Hu ¢
HACJEACTBEHHON MPEIpacnoyiOKEHHOCThIO. 3HAYEHHE MEIUIHUHCKON TE€HETUKH B
MPEIOTBPAILICHUN W JICYCHHWH TEHETUYECKUX 3a0ojieBaHUil dYenmoBeka. CTBOJIOBBIC
KJIETKH

3.6

3.7

JlomecTukanuss U cenekuus. 3apoXkJIeHHE CENeKUMU U JoMecTukauuu. Yuenue H.M.
BaBuioBa o meHTpax MpPOMCXOXIEHHSI U MHOTOOOpa3us KyJIbTYpPHBIX pacTeHui. Poib
CEJIEKIIMA B CO3/IaHUU COPTOB PACTEHHM M MOPOJ >KUBOTHBIX. COpT, mOpOJa, IITaAMM.
3aKOH rOMOJIOTUYECKUX PSAIOB B HaciencTBeHHOM m3MeHunBoct H.M. BaBuiona, ero
3HAYEHUE IS CENICKIIMOHHOM paboThI.

Meroapl  ceneKUMOHHONW  paboThl.  VICKyCCTBEHHBIH  OTOOp:  MAacCOBBIM U
WHIVUBUAYAIbHBIN. JTanbl KOMOWHAIMOHHON ceNeKIuy. VcbITanue mponu3BouTeNei
mo motoMcTBy. OTOOp MO T€HOTHUITY C MOMOIIBI0 OLEHKH ()EHOTUIIA MOTOMCTBA H
0TOOp 0 TEHOTUMY ¢ oMoIIbio ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKIIMOHHOW padoThl. PamuanuoHHBIN U
XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MyTalUi y KyJIbTYPHBIX (DOPM OpPraHu3MOB.
Hcnonb30BaHre TeHOMHOTO peJaKTUPOBAaHUSA U MeTO/10B pekoMOnHaHTHBIX JITHK mis
MOJIYYEHUSI UCXOIHOT'O MaTepuaa Jiisl CEeNEeKLUH.

[lomyuenune momumionsoB. BuyTpuBumoBas rubpummzauus.  brauskoponcTBeHHOE
CKpeIllMBaHWe, WM WHOpUIMHT. HepoacTBeHHOE CKpelMBaHWe, WM ayTOPHIVHI.
l'eteposuc u ero mnpuumsbl. Mcnons3oBanue rerepo3uca B cenekuuu. OTnanéHHas
ruopum3aryst. [Ipeomonenue 6ecrioanst MeXBUIOBBIX THOPHIOB. JIOCTHIKEHHUS CEIeKIIN
pacTeHuil U )KUBOTHBIX

OOBeKThl, UCMONb3yeMble B OHOTEXHOJOTHH, — KJIETOUHBIE UM TKAHEBBIE KYIBTYPHI,
MUKPOOPTaHU3MBlI, HuX XapaKTEepUCTHKA. TpanunrionHast OHMOTEXHOJIOTHS:
xJeboneueHue, MOJTyYEHUE KHCIIOMOJIOYHBIX MPOYKTOB, BUHO/ICIINE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTBl MHUKPOOMOIOTMYECKHX  TEXHOJIOTHH.
[TpousBoncTBO O€iika, aMUHOKHUCIOT M BUTAaMUHOB. VICKYCCTBEHHOE OIJIOJIOTBOPEHHE.
PexoHCTpyKIMS SMIIEKIETOK W KIOHMPOBAHUE >KUBOTHBIX. MeETOA TpaHCIUIAHTALIMU
sIep KJIETOK.

XpoMOcOMHass M Te€HHas HHXEHepusa. VICKyCCTBEHHBII CHUHTE3 Te€Ha |
KoHCTpyupoBanue pexkomOuHantHbix JIHK. JlocTmkeHus W MEepPCHEKTUBBI
XpPOMOCOMHOM ¥ TE€HHOM  WHXEHepuu.  MeuIHCKue  OWOTEXHOJIOTHH.
Hcmonn30BaHue CTBOJIOBEIX KJIECTOK

Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

4.2

bronornyeckoe pazHooOpaszue opraHuzMoB. COBpeMEHHas CHCTéMa OPraHU4ECKOro
mupa. IlpuHnunel knaccudukanuu oOpraHu3mMoB. OCHOBHBIE CHCTEMaTHYECKHE
IpyMIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHHMS M JKU3HEACATENbHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIE T'pUObI, OJHOKJIETOYHBIE BOJOPOCIH, IpYyrHe
npotuctel. KonoHuanbHble OpraHus3mbl. J[BH)KEHHE OJHOKJIETOYHBIX OPIraHU3MOB:
amMEOOUHOE, KT'YTUKOBOE, PECHHYHOE. 3allluTa Yy OJHOKJIETOYHBIX OpPraHHU3MOB.
Pa3npaxuMoCTh y OJTHOKJIETOUHBIX OpPraHU3MOB. TaKCHUCHI

MHOroKJIeTOYHEIE pacTCHUA. BzauMocBs3p 4acTeii MHOT'OKJIETOYHOTO OopraHu3ma.




Tkanu, opraHbl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHusMm Kak
equHoe 1enoe. TkaHu pacTeHUU. THIBI PACTHTENBHBIX TKaHEW: oOpa3oBaTebHa,
MOKPOBHAsA, TMPOBOJAIIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(YHKIMA B pacroioKeHUsl TKAaHEH B opraHax pacTeHUN

4.3

4.5

4.6

BereratuBHble M TreHepaTWBHbIE OpraHbl pacTeHUN. PYyHKIHMHM OpPraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. JI[BUKEHHME MHOTOKJIETOYHBIX PACTECHUMN: TPOIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKUCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pacteHuid. Juddys3us razoB uyepe3 MOBEPXHOCTh KIETKU.
TpaHcriopTHble CHUCTeMBbl pacTeHuid. Bbpinenenune y pacteHuid. 3amura y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpencrBa MNacCMBHOW M XMMHYECKOU
3amuThl. OUTOHIIMUIBI.

PaznpaxxumMocTh M peryiasiuus y OpraHu3MoB. Pa3ipakuMocTb M peryisius y
MHOT'OKJIETOYHBIX pacTeHUI. POCTOBbIE BelllecTBA U UX 3HAYEHHE

MHOroK/IeTOYHBIE KUBOTHBIE. B3auMOCBA3b 4acTel MHOIOKJIIETOYHOIO OpraHu3Ma.
TkaHu, opranbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOIO opraHuzMa. OpraHusM Kak
eauHoe nenoe. I'omeocra3. TKaHM )KMBOTHBIX M Y€JIOBEKA. THIIBI )KUBOTHBIX TKAHEM:
SNUTENUaNbHasl, COEAMHUTEIbHAs, MbllIeuHas, HepBHass. OCOOEHHOCTH CTpOEHUS,
(GYHKIMH ¥ pacIioNoKEeHUs] TKAaHEeH B OpraHax >KHBOTHBIX M YeJIOBEKa

Opranel ¥ CHUCTEMBI OpPraHOB >KMBOTHBIX. DYHKIIMM OpPraHOB U CHCTEM OpPraHOB.
Omnopa Tena opraHnu3MoB. CKesleTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHbiii u BHyTpeHHM ckeneT. CTpOeHUE U TUIIbI COETUHEHUS KOCTEH.

JIBU>KEHHE  MHOTOKJIETOYHBIX  KUBOTHbIX. [lutanme kuBoTHbIX. IluTanue
MO3BOHOYHBIX JKMBOTHBIX. JlpixaHwe >xuBOTHBIX. KokHoe npixanue. JKabGepHoe u
JIETOYHOE JIbIXaHHUE.

JlpIxaHWe MO3BOHOYHBIX XUBOTHBIX. JBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUS JIETKUX
MIO3BOHOYHBIX XMBOTHBIX. JlpIXaTenpHas cUCTEMA YeIOBeKa. MeXaHu3M BEHTHUIISALUU
JNETKUX Yy NTUL U MJIEKONUTAOMMUX. TpaHCIOPT BEIIECTB Yy OpraHU3MoB. TpaHcnopT
BELIECTB Yy KUBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX XHUBOTHBIX. Kpyru kpoBooOparieHus. DBOJIIOLMOHHBIE YCIOKHEHUS
CTPOEHHS KPOBEHOCHOW CHCTEMBl IIO3BOHOYHBIX JKHBOTHBIX. Bbinenenue y
opranu3moB. Beigenenue y kuBOTHBIX. CoKpaTuTenbHble Bakyonau. Oprassl
BbiiesieHUs. CBsI3b TOJIOCTH Tejla ¢ KPOBEHOCHOW M BBIACIUTEIBHONW CHCTEMaMH.
Boigenenue y MO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX >KMBOTHBIX.
IToKpOBBI ¥ UX IPOU3BOJHBIE.

Pa3npaxuMocTh M peryisanus y OpraHu3MoB. Pa3ipa)kuMOCTb y OJHOKJIETOYHBIX
opranu3moB. Takcuchl. PazapaxumMocTh U perysanus y MHOTOKJIETOUYHBIX PAaCTCHHIA.
PocToBbI€ BelecTBa U MX 3HaYCHHUE.

HepBHast cucrema u peduieKTOpHas peryisiius y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBHas cucrema u €€ OoTAensl. DBOIIONMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOMN
CUCTEMBI y KUBOTHBIX.

Pa3pabotka anroputmMoB u mporpamMm Uit 3¢pGEeKTUBHOM  (DYHKIHMOHAIBHOM
aHHOTaLUU T€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB
MUKPOOPIaHNU3MOB, PACTEHUH, JKUBOTHBIX U YEJIOBEKA




OpFaHI/BM YCJIOBCKA U €T0 3JOPOBLC

5.1

Opranel 1 cucteMbl OpraHoB 4enoBeka. OTnaensl IOJOBHOIO MO3ra IMO3BOHOYHBIX
KHUBOTHBIX. Pedexc u peduiekropHas ayra. be3ycinoBHbIe U yCIOBHBIE pedIIeKCHI.
I'ymopanibHas peryisinus U SHAOKPHHHAS CHCTEMA YXUBOTHBIX M 4denoBeka. JKeresbl
SHJOKPUHHOM CHUCTEMBI U UX TOPMOHBI. J[elicTBHE TOPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOW  cucreM. [ unoramamo-runodusapras cucrema. Pedrmekc wu
peduiexkropHas nyra. besycinoBHble U ycI0BHbIE pe(IIeKCh

5.2

3ammra opranu3Ma ot Oone3neld. MMMmyHHas cucrema uenoBeka. KieTouHblili u
TYMOPJIbHBIA ~ UMMYHHUTET. BpoXACHHBIH, NpuOOpEeTEHHBIH  crenuuuecKuii
uMmyHuTeT. Teopust kioHalbHO-cenekTuBHOro uMmmyHnurera (IL.9pnux, ®.M.bepuer,
C.ToneraBa). BocnaiurenbHble OTBETHI  OpraHu3MoB. Poiab  BpOXIEHHOTO
MMMYHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUI

5.3

5.4

5.5

KpoBenocHas cucrema u e€ opranbl. Cepjlle, KPOBEHOCHBIE COCYIbI M KpoBb. Kpyru
KpoBooOpanieHus. Pabora cep/ia u €€ peryJsus

Jpixanue dvenoBeka. uddysus ra3oB depe3 MOBEPXHOCTb KICTKH. [lpIxarenbHas
cucreMa uenoBeka. [[pixarenbHas MOBEPXHOCTh. Peryisnus apixanus. [[pixarenbHble
00BEMBI

[MumeBapurenbHas cucremMa 4enoBeka. OTaenbl MHIEBAPUTEILHOTO — TPAaKTa.
[TuieBapuTenbHbIC Kele3bl. BHYTPHUIIONIOCTHOE U BHYTPUKIETOYHOE MTUIIICBAPCHUE

5.6

IlokpoBel M wux mnpousBogHble. Opranbl BbaeneHus. llouku. CrpoenHue u
¢bynkunonupoBanue HeppoHna. OUIBTpaAIUs, CEKpEUs U 00paTHOE BCAChIBAHUE KaK
MeXxaHU3Mbl paboThl OpraHoB BblienaeHUs. OOpa3zoBaHHe MOYH Y YEIOBEKa

5.7

JIBukeHHue 4YelloBeKa: MbllieyHas cucrema. CKeleTHble MBIIMIIBI M HX paboTa.
CrtpoeHue U TUIBI COEAMHEHUS KOCTEH

TeOpI/I}I ABOJIIOLMHU. Pa3BuTHE )KM3HU Ha 3emite

6.1

6.2

OpomonmonHas teopus Y. apsuna. IIpennochbUiku BO3HUKHOBEHHUS JapBUHH3MA.
JKwusHp n HayuHas gesrenbHOCTh Y. J[apBuHAa.

JBuwkymue cuibl 3Boimound BuaoB mo Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTD
pa3sMHOXEHHsT ~ OpraHM3MOB,  HAcJeJICTBEHHas  M3MEHYMBOCTh, Ooppba  3a
CYILIECTBOBAHHE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunteTnueckoit Tteopun HBomonmu (CTD). HelitpanpHas Teopus
sBomorui. CoBpeMeHHas »HBOJIOLMOHHAS Ouojorus. 3HaueHHE HBOJIOIMOHHOMN
TeopuH B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KaPTUHBI MUPA

[Tomynsnus Kak 31eMeHTapHas €IMHULA dBONMONUH. COBPEMEHHBIE METOJbI OLIEHKH
TeHETUYECKOro pa3HooOpa3usi M CTPYKTyphl mnonymsuuid. M3meHenue renodonna
MOMYJISIIMM  KaK DJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH T'€HETHYECKOTO
paBHoBecus [[x. Xapau, B. BaituOepra.

DOnemeHTapHble (DAKTOPBI (IBUKYIINE CHJIbI) 3BOJIIOLNUH. MyYTAlMOHHBIN MpoIecc.
KomOunatuBHass wm3MeHUMBOCTH. JIpeiid) TEHOB — ciydaiiHble HEHANpPaBJICHHBIC
W3MEHEHUs dYacToT ajuiesied B monymanusax. O¢PGeKT ocHoBarens. Murpaiuu.
W3onsmus  momynsinuii:  reorpaduyeckas  (MPOCTpaHCTBEHHas), OHOJIOrHYecKas
(penpoayKTHBHAs).




6.3

EcrecTBenHbIi 0T00p — Hampapmstomuii Gaxkrop sBosonnu. OOpMbl €CTECTBEHHOTO
otOopa: ABMXKYIIUNA, CTAOUIU3UPYIONTUH, pa3phIBalomui (Iu3pynTUBHEIN). [lomoBoit
otbop.

[Ipucnoco0aeHHOCTh OPraHu3MOB Kak pe3yjabTaT MUKPO3BOJIOLUMHU. BO3HUKHOBEHHE
npucnocoOiaeHuii y opraHu3MoB. Apomopdo3bl U wuaumoanantanuu. [Ipumepsr
npucrocobsenuid 'y opraHu3mMoB.  OTHOCHTEIBHOCTH  MPHUCIIOCOOJICHHOCTH
OpPTaHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumooOpa3oBanue kak pe3yabTaT MUKPOIBOJIOLUH.
W3omsaumst —  xirodeBo  ¢axTop  BupooOpazoBanus. Ilytm . crmocoObl
BUI000pa30BaHus: aJUIONaTpUIecKoe (reorpaguueckoe), CHUMITaTPUYECKOE
(?KOJIOTMYECKOE), «MTHOBEHHOEY (ITOTUILUIONIU3aNus, THOpuau3amnus). JJIMTeTsHOCTh
HBOJIFOLIMOHHBIX MPOIIECCOB.

Mexanu3mbl (HopMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponp 3BONMIOLMOHHON OHONOTMU B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHHS
O6unopazHooOpasns. MUKpPOIBOIIONUS M KOIBOJIOIMS TIapa3sUTOB M HX XO35EB.
MexaHu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHMKAM M CHOCOOBI OOPBOBI C
Hel

Metoasl u3ydeHHs MakpodBoiiouuu. llameoHTonornyeckue METOAbl HU3YYEHUS
sBoonmu. [lepexonubie Gopmbl 1 PUIIOreHETUUECKHE PSAABI OPTaHU3MOB.
Bbuoreorpaduyeckne meronsl u3ydeHus sBoironuu. CpaBHeHHe ¢uiopbl U (hayHBI
MaTEpUKOB M OCTPOBOB. buoreorpadudueckue oOmactu 3emid. BUIBI-OHICMHUKH U
PEJUKTBHI.

OMOpHOJIOTHUECKHE W CPaBHHUTEIBHO-MOP(OIIOTHYECKHE  METOIBl  M3yYCHHS
HBOJIIOLMU. ['€HeTHYeCKMe MEXaHU3Mbl SBOJIOIMH OHTOTEHE3a U  TOSBICHUS
HBOJIFOIIMOHHBIX HOBILECTB. | 'OMOJIOTHYHbBIE U aHATIOTUYHBIE OpraHbl. PymumMeHTapHbIe
opranbl W  aTaBU3Mbl.  MOJEKyIspHO-TEHETUYECKHE,  OHOXUMHUYECKHE U
MaTEMaTHYECKUE METOBI U3yueHUs dBOIMIOLUHU. ['oMmoornynsle reHsl. COBpEMEHHBIE
METO/Ibl TIOCTPOEHUS (PUIIOTEHETHYECKUX JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwWiia) HBOMIONUU. HeoOpaTUMOCTh  IBOJIIOIUH.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIFOLIUN

6.4

Hayunble rumotes3sl MPOMCXOXKACHUS KU3HU Ha 3emiie. AOMOT€He3 M MaHCIIePMHUSL.
JloHayuyHble TIpEACTaBICHUS O 3apOXJACHUHM >KU3HU (KpeamuoHu3Mm). [‘mmortesa
MOCTOSSHHOTO CaMO3apOXKACHUA XKU3HU U €€ ompoBepxkeHue omnbitamu O. Penu, JI.
Cnannannanu, JI. [Tacrepa. [Ipoucxoxaenue »u3HU U acTpOOUOIOTHSI.

OcHOBHBIE »JTambl HEOpPraHWYecko HBomonuu. IlmanerapHas (reosorudeckas)
IBOJTIONIHSI. XUMUYECKasi SBOMIOUS. AOUOTEHHBIA CUHTE3 OPraHUYEeCKUX BEIIECTB U3
Heoprannueckux. Omeir C. Mumnepa u I'. IOpu. OOGpa3oBaHue MHOIMMEPOB U3
MoHoMepoB. KoarnepBarnas runote3a A.W. OmapuHa, runore3a NepBUYHOTO OyIhOHA
JIx. Xonneiina, reaernyeckas runore3a ['. Mémnepa. Pu6osumsl (T. Yek) u runotesa
«wmpa PHK» V. Tunbepra. ®dopmupoBanume MeMOpaH W BO3HHKHOBEHHE
MPOTOKJIETKH.

Uctopuss 3emsmin u meroapl e€ wu3ydeHus. Vckomaemble OpPraHWYecKHE OCTaTKHU.
I'eoxpononorust u e€ w™eronbl. OTHOCHTENbHAsE W aOCONIOTHAS TEOXPOHOJIOTHSL.




6.5

I'eoxpoHosornueckas 1mkasua: 30Hbl, Ipbl, HEPUOJIBL, JTTOXH.

HaganpHbple 3Tambl OpraHmdeckod »BoMOLMU. [losBiIeHME M 3BOIIOLUSA IEPBBIX
KJIETOK. OBomonus  Merabonu3ma. BO3HUKHOBEHHE  MEpPBBIX  JKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIEHKM KaK aHaJOr MEepBbIX Ha 3emiie cOOOLIEeCTB.
Crpomatonutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxaenue dSykapuoT (cuMOMOreHe3). OBOJIIOLMOHHOE IPOUCXOKICHUE
BUpycoB. lIpoucxoxkieHue MHOTOKJIETOYHBIX  OpraHu3MoOB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3TaIbl HBOJIOIUH BBICIINX pacTeHHiH. OCHOBHBIE apOMOP(O3bI paCTEHUH.
Beixon pactenuii Ha cymry. llosiBneHue cCriopoBbIX paCTEHUM U 3aBO€BAHUE UMM CYLIH.
Cemennble pacteHus. [IpoucxoxneHne IBETKOBBIX pACTEHUM.

OcHOBHBIE ATAlbl HBOJIIOLUU KUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bl KUBOTHBIX.
Bennckas ¢gayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIOB. IlepBbie
XOpJOBbI€ KMUBOTHBIE. JKH3HB B BOJE. DBOJIOLUS MO3BOHOYHBIX. [IpomcxoxaeHue
ampuOuii u perntunuii. [IpoucxoXaeHHE MIICKOMHUTAIUX © OTUIl. [IpuHIHI
KII04eBoro  apomopgosza. OcBoeHne OECIO3BOHOYHBIMH U TIO3BOHOYHBIMH
KUBOTHBIMU CYIIIH.

Pa3BuTte xu3HM Ha 3emiie MO 3paM U IEepuojaM: apxeil, MpoTepo3oH, Maneo3oHu,
Me3030H, KaiH030i. OO0IIas XapakTepucTUKa KJIMMaTa U Te0JOrHYeCKUX MPOLECCOB.
[TosiBiieHHe U pacuBeT XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3OBaHUE: €ro yCIOBHS H
BIIUSTHUE HA ra30BBIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHUsl — SKOJIOTHYECKHUE KPU3UCHI Tpouuioro. [lpuunHel u cieacTeus
MacCOBBIX BoIMUpaHUil. COBpeMEHHBIN 3KOJIOTHYECKHI KPU3UC, €r0 0COOEHHOCTH

Paspnenst u 3agmaum  anTponosoruu. Metoael  aHTponosnorud. CTaHOBIEHHE
IIPEICTaBICHUN O IPOMCXO0KIEHUH YenoBeka. COBpeMEHHbIE HAyYHbIE TEOPUHU.
CxoncTBO uyenoBeka C JKMBOTHBIMH. (CHCTEMAaTHYECKOE IIOJIOKEHUE YEJIOBEKa.
CBueTenbCcTBa CXO/ICTBA YEIOBEKa C )KUBOTHBIMU: CPABHUTEIBHO-MOP(oIOrniecKue,
sMOpuosoruueckne,  (HU3N0IOro-OMOXUMHYECKHE,  MoBeneHueckne.  OTauyus
YEJIOBEKa OT KUBOTHBIX. [IpAMOXOXKAEHNE U KOMIUIEKC CBSA3aHHBIX C HUM IPU3HAKOB.
PasBuTHe rot0BHOr0 MO3ra ¥ BTOpOM CUTHAJIBHOW CUCTEMBI.

JBuwxymue cuibl  ((GakTopbl) AaHTPOIOTreHe3a: OWOJIOTUYECKHE, COLUaJbHbIE.
CooTHoleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM aHTPOIOT€HE3a. ABCTPAJIONUTEKH — JIBYHOTHE NPEIKH JIIOIEH.
UYenoBek yMelbli, IIEPBBIE U3TOTOBIEHUS OPYAUN TpyAa. YenoBek MpAMOXOIALIUN U
NEepBbI BBIXOA JHOJeH 3a mpenensl Agpuku. Yenosek reiaenboeprckuii — oOmumit
IPENIOK  HEaHAEPTAJIbCKOrO  4YEIOBEKa M YelNOBEeKa  pa3yMHOro. 4Yenaosek
HEAaHJEPTAIbCKUN KaK BHUJ JIIOJEH XOJOJHOIO KJIMMara. YemoBeK pa3yMHBII
COBPEMEHHOI'0 THUIA, ICHHUCOBCKUM 4YEJIOBEK, OCBOCHNWE KOHTHHEHTOB 3a INpeaernamMu
Adpuxku.

DBOJIOIUS COBPEMEHHOTO 4esloBeKa. EcTecTBeHHBI 0TOOp B MOMYJSALUAX YEIOBEKa.
MyTanuoHHbIH Tporiecc U noiauMopdusm. IlomynsunoHHbIe BOJHBI, Apeiid TI'eHOB,
MUTpanus u «3QQPeKT OCHOBATENA» B MOMYJISAUAX COBPEMEHHOTO YeIOBEKa.
Yenoseueckue pacol. [lonsTie o pace. bonbiime pacsl: eBponeonaHas (eBpasuiickas),
aBCTpaJIo-HErpouIHas (PKBATOpHANIbHAS), MOHIOJIOMHAs (a3MaTCKO-aMEpHUKaHCKas).




Bpemst u nmyTtu paccenenusi 4eioBeka Mo IuiaHeTe. EAMHCTBO 4YeNOBEYECKUX pac.
Hayunas HecoctostenpHOCTh pacu3ma. [IpucnocoOiaeHHOCTh 4YergoBeka K pa3HbIM
YCIIOBUSIM OKpYXarolien cpeabl. Binusaue reorpaduueckoit cpespl u Apeiida reHoB Ha
MOp(}oIOrHIo U PU3NOIIOTHIO YEJIOBEKa

7.1

7.2

7.3

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

Pasnens! u 3agaun sxosorun. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.

Mertoab! skosioruu. IloneBsle HaOMOAEHNUS. DKCIEPUMEHTBI B SKOJOTHH: IPUPOAHBIE
u naboparopHsle. MoaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT OKPYXKAIOIIEH Cpesibl:
JIOKaJIbHBIN, PETUOHAIBHBIN U TI00aTbHBIN

Dkojoruueckre (GakTopel M 3aKOHOMEpHOCTH ux jAeiictBus. Kiaccudukanus
9KOJIOTMUECKUX (DaKTOpOB: abuoTHUecKHe, OMOoTHYecKue, aHTponoreHHsle. OOmiue
3aKOHOMEPHOCTH JIeHCTBUSL 3Koyoruyeckux (akrtopos. IlpaBuno munumyma (K.
Mnpenrens, FO. JIu6ux). TomepantHOCTh. IBPHOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak dKonormdeckuil Qaxrop. [leiicTBue pasHbIX
Y4aCTKOB COJIHEYHOT'O CIEKTPa Ha OpraHU3Mbl. DKOJIOIMUECKHUE IPYIIbl PAaCTEHUN U
YKUBOTHBIX 10 OTHOUIEHUIO K cBeTYy. CUTHaNbHas poiib cBeTa. DOTONEpUOIU3M.
TemnepaTtypa kak 3konorudeckuii ¢axrop. JelicTBUE TeMIiepaTypbl Ha OpraHU3MBI.
[lolikniioTepMHBIE U1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBbI.

BrnaxxHocTh Kak 3kosiormueckuii pakrop. [IpucmocobieHus pacTeHui K MoIep KaHuI0
BoHOTO Oananca. Kimaccudukanus pacTeHri Mo OTHOIECHHIO K Bojie. [IpucrniocoOienus
KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXXHUMA.

Cpenbl 00MTaHNS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/1YIIIHAsA, [IOYBEHHAs!, [TyOMHHAs
MOJIOYBEHHAs, BHYTpHOpPraHu3MeHHas. DHU3NKO-XUMHUECKHE OCOOEHHOCTH Cpef
obutanus opranu3moB. [IpucnocoGnenust OpraHu3MoB K KH3HH B Pa3HbIX CpeAax.
buonornueckue purMmbel. BHemHue n BHyTpeHHHE PUTMBI. CyTOUHBIE W TOAMYHBIE
putMbl. [Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN XKU3HH.
XKuznennoie Qopmbl opranusmoB. [loHsTe o >xu3HeHHON Qopme. JKu3HeHHbIE
(GopMbI pacTeHUM: JepeBbsl, KYCTapHMKH, KYCTApHHYKH, MHOTOJIETHHE TpPaBbl,
oJHoJieTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI, I€OOMOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotuueckue Qakropsl. Buasl OuMOTHYECKHMX B3aMMOACHCTBUN: KOHKYPEHIIUA,
XMITHUYECTBO, cuMOMO3 M ero ¢opmbl. [lapasutusm, koomeparus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJ1eOHUYECTBO). Herpoduueckue
B3anMOJIeHcTBUS (Tonmuueckue, popuueckue, padpuyeckue). 3HaueHHe OMOTUYECKUX
B3aMMOJICHCTBUI JJIs1 CyHIECTBOBAaHMs OpPraHU3MOB B cpeae oburtanus. I[Ipuniun
KOHKYPEHTHOT'O UCKJIFOUEHUS

DKOJIOTUYEeCKHE XapaKTepUCTUKU mnomymauuu. [lomynsmuss kak Ouonorndeckas
cucrema. Poinb HEOTHOPOTHOCTH cpefbl, (hu3nyeckux OapbepoB M OCOOEHHOCTEH
OuosIornu BUJIOB B (OPMHUPOBAHUU TMPOCTPAHCTBEHHON CTPYKTYpHI MOMYJISIUI.
OcCHOBHBIE [TOKA3aTEIN MOMYJISLMH: YUCIEHHOCTD, IIJIOTHOCTh, BO3PACTHAS U MOJI0BAs
CTPYKTYpa, pO’KJaeMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTpAIIHSI.




DKojorudeckasi CTpykTypa nomyisiuy. OLieHKa YUCIEHHOCTH Nonysaiuuu. J{unamMuka
MOMYJISIMK U €€ peryisinua. buotudecknil MoTeHNKMAN nonysanuu. Moaenuposanue
IUHAMMKU nomynauud. KpuBble pocTa  UMCICHHOCTH nOMyJsAnMH. Kpusble
BbDKMBaHM. Perynsius 4nucieHHOCTH NOMyNsALui: posib (aKTOPOB, 3aBUCSIIUX U HE
3aBUCAIIMX OT IJIOTHOCTH. DKOJOIMYECKHE cTpaTeruu BuaoB (- u K-ctparerun).
[Tonarue 06 sKonormueckoil Hume Bupa. MecrooOuTanue. MHOroMepHass MOJEIb
skonornyeckod Humm Jx.JM. XarumHcoHa. Pa3smepbl 3KOJIOIrMYECKOW HHIIN.
[loTrenumanpHas U pealn30BaHHAs HULIY.

Bun xak cucrema nonyisuui. Apeasbl BUIOB. Buabl U UX KU3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH TIOBEJIEHUS M MMIpalMi >KUBOTHBIX. buonoruueckue uHBa3UU
4y>XEPOAHBIX BUJIOB

7.4

CoobmiectBa opranu3moB. bruorieHos u ero cTpykrypa. CBsi3u MEXKy OpraHu3MaMu B
omorieHo3e. DxocucreMa Kak oTkpbiTas cucrema (A.[/[x. Tencin). OyHKIIMOHATBHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MPOAYICHTH, KOHCYMEHTBI, pPEIyICHTHI.
Tpoduueckue yposuu. Tpoduueckue nenu u cetu. AGUOTUYECKUE OJIIOKU IKOCUCTEM.
[TouBsl 1 Uikl B 3k0cUcTEMax. KpyroBopoT BEIECTB U OTOK SHEPTUU B IKOCUCTEME.
OcHOBHBIE MOKa3zaTenu »3KOocucTeMbl. buomacca M mOpoaykuus. DKOJIOTMYECKUE
MMUPaMUIBI YCcesl, OMOMACChl M SHEPTHH.

HanpaBneHnsle 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuynbie u
BTOPUYHBIC CYKIIECCUM U MX MPUYUHBL. AHTPOIIOT€HHBIC BO3JECHCTBUS HA CYKIICCCHH.
Kinmakcnoe coobmectBo. buopaznooOpasue U TMOJHOTa KPYroBOpOTa BEIIECTB —
OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[Ipuponubie  SKOCHCTEMBI.  AHTPOINOTEHHBIE  JIKOCHUCTEMBL.  ATPOIKOCHUCTEMA.
ArpoueHos. Paznnuns Mexly aHTpOIIOT€HHBIMU U TPUPOAHBIMH 3KOCHCTEMAaMH.
YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. [opoxackas ¢uopa u
¢dayna. CuHaHTpomM3alusl TOPOACKOW QayHbl. buomornyeckoe M XO03gHCTBEHHOE
3HaUEHUE arpo’KOCHCTeM U YypOOodKocHCTeM. 3aKOHOMEPHOCTH (HOPMUPOBAHHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[lepeHoc sHEpruM M BEIIECTB MEXKIY CMEXKHBIMHU HSKOCHCTEMaMH. Y CTOWYHMBOCTH
OpraHu3MOB, MOMYJIALIMHA U SKOCUCTEM B YCJIOBHUSAX €CTECTBEHHBIX M aHTPOIOTE€HHBIX
BO3ACHUCTBUH

7.5

buocdepa — obmiennanerapHas o0osouka 3eMiH, I71€ CYyLIECTBYET UM CYIIECTBOBAJIA
*u3Hb. Yuenue B.U. Bepnaackoro o 6mochepe. O6nactu 6uocheps u e€ cocras.
Xusoe BemecTBO OMOCheEpsI U €ro PyHKLINH.

3aKOHOMEpPHOCTH  cyllecTBoBaHUs Ouocdeprl. OcobeHHocTH Ouocdepsl  Kak
ri00anpHOM 3KocucTeMbl. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB M OMOreOXMMHUYECKUE LHUKIBI (yriaepona, a3oTa). PUTMUYHOCTD SIBIEHUH B
ouocdepe.

3oHanbHOCTh OHMOcheprl. Ilonarue o O6mome. OcHOBHbIE OMOMBI CYIIM: TYHJpA,
XBOWHBIE JIeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHbIE Jieca, CTENH, CaBaHHBI, MyCTHIHHU,
TPOIMUYECKHUE Jieca, BBICOKOTopbs. KiMmar, pacTUTENbHBIN U )KUBOTHBIA MUpP OMOMOB
CYIIH.

CtpykTypa W (QYHKIUS >KHBBIX CHCTEM, OIIGHKA HMX pPECypCHOTO MOTEHIHAIa H
o6uochepHbIX QyHKIUN




7.6

DKOJOTUYECKHEe KPU3UCHI W HMX NPUYHHBL. BosmelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOW cpeabl. OXpaHa Bo3lyXxa. 3arpsA3HEHHE BOJHOW CpEIbI.
Oxpana BoAHBIX pecypcoB. Pazpymenue mnousbl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenune kinmara.

AHTpPOIIOT€HHOE BO3/ICHCTBUE HAa PACTUTEIBHBIA U JKMBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO M JKMBOTHOTO MuUpa. (OCHOBHBIE MNPUHIMIBI OXPaHbl MPUPOIBI.
Kpacubie knuru. Ocobo oxpansemble npupoansie Tepputopun (OOIIT).
Boranuueckue casbl 1 300JI0THUECKHUE MAPKH.

OcCHOBHBIE MOPUHIMIBI  YCTOMYMBOIO PA3BUTUS  YEJIOBEUECTBA U  MPHUPOJIBL.
PanmonansHOe IPHPOIONONB30BAHUE U COXPAHEHHE OMOJIIOTUYECKOTO Pa3HOO0Opasus
3emnn




YYEBHO-METOJAUYECKOE OBECINIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

YMK: buonorus. 10 xmacc. Tepemo A.B., IlerpocoBa P.A. Ilox pen.
[Tpoxoposa E.B. [Ipodunbabiii ypoBeHb «M3matenbcTBo «lIpocBemenne

YMK: buonorus. 11 kmacc. TepemoB A.B., IlerpocoBa P.A. Tlox pen.
[Tpoxoposa E.B. [IpodunpHbiii ypoBenb «M3matenscTBo «lIpocBemenne

METOINYECKHUE MATEPUAJIBI JIJI51 YUUTEJISA
MP Bbuonorus — Equnoe coaepskanune oo1ero oopazosauud (edsoo.ru)

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

MP Bbuonorus — Equnoe coaepskanue oo1ero oopazoanus (edsoo.ru)
bubmuoreka LHOK https://m.edsoo.ru/00ad9ch2
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