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MOSCHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamety «buonorus» (mamnee - OwoioTHsS) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydyeOHoro mnpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussiMm PI'OC COO mnpoduibHbe y4eOHBIE MPEIMETHI,
u3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm nuddepeHimanuu
oOy4eHHs] Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUS U MPU3BAHBI 00ECIEYUTH
MPEEMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIUM, CPEAHUM OOIIUM, CpPEIHUM
npo¢eCCUOHAJIBHBIM U BBICIIMM 00pa3oBaHueM. B TO ke BpeMs Ka)KIblil U3 3TUX
Y4€OHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE pELICHUE
o0pa30oBaTeNbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIIMX 3aJ7a4, CBSI3aHHBIX C
npodopueHTaueil o0yJamImmuxcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOM
00JIaCTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeameTy «buonorus» ma€r mpeacraBieHUE O
Hea M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, onpenenseT 00s13areTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpIKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHue Mo Kiaccawm,
PEKOMEHIYET MOCIeA0BATeIbHOCTh W3Y4YEHHs Y4YeOHOro Marepualia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3Y4YeHHEM OWOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyaromaps 4YeMy IpPOCMaTPHUBAETCS
HaIlpaBJI€HHOCTh HA TMOCJEAYIOIlee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCIUTaHUE OEpPEeKHOr0 OTHOIICHUS K OKpyKarolledl mnpupoaHoit cpene. B
nporpaMMme 1Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXKHOCTH y4eOHOro mpeamera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
GbOopMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTHUYECKOTO O0O0pa3oBaHMsS Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacIMpeHre W yriiyOJIeHHe 3HAHUW OOyJaromuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJIEKYJIIPHOM W KJIETOYHOW OWOJIOrMH, 3MOPHUOJIOTMUM U OUOJIOTUU Pa3BHUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuyenne ydeOHOro mnpeamera «buomnorus» Ha yriyOlIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOJIYYEHHIO
Ouonoruyeckoro  oOpa3oBaHHMA B By3aX U OpraHU3alMAX  CPEIHETO
npogeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacmvpeHsl U yriiyojieHbl OHOJIOTMYECKHE 3HaHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKW3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS MTPUKIIAHOTO U MTOMCKOBOIO
XapakTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI JUIS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKHX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYYEHHBIMH OOYYAIOIIMMHCS MPU H3YYECHUU
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Myupa Ha 3emiie,
COXpaHEeHUsi OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTUU U CHUHTETHUECKOH
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHUS OOyYaroOUIUXCsS IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsii mnpeamer «buonorus» mpu3BaH  00ECIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€H, IPUHIUIIOB U MPaBUJI,
JIe)KaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3uMM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOLIEH03a, SKOCUCTEMbI, O BBIIAIOIIMXCS HAYUHBIX JOCTUXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclieKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJarommxcs K OHOJIOTUM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbI
1o OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHUS U Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBJIQZICHHME  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(YHKIMOHAIbHON



OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOPETEHHE YMEHHM
UCIIONb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMHU HMHTEpECa K OMpeAeNEHHON obiactu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOIE€HHOM YpOBHE 00€CTIEUMBACTCS PEIICHUEM CIISIYIOMINX 3a1a4:

OCBOEHHUE OOYYAIOIIMMHUCA CHUCTEMBbI OMOJIOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHMHM, MHOT000pa3MM U OCOOEHHOCTSIX OHOJOTMYECKHX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYYarolmMXCsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TEHETUKH U
CeJICKUMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OWOJIOrMH, TMaJCOHTOJOrHUH,
HKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
uccenoBaHU B JjabopaTtopum W B mpupone (HabOmoleHue, HN3MepeHue,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMHUCA YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIUTh,
aHANIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAJIbHO-3KOHOMHYECKHMU U  3KOJOTMYECKUMHU
npobsieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCJIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILICHUIO K OKpYXKalIleld MNpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodrtakTHKA WHGEKITMOHHBIX 3a00JIeBaHUl, TIPaBUja MOBEICHUS B TIPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa,; XapaKTepu30BaTh
COBPEMEHHbIEC HAYUYHbIE OTKPBITHS B 00J1aCTU OMOJIOTHH;

pa3BuTHE Y 00Yy4arONIMXCSI UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMK B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JIOTHeH
OHOJIOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pellIeHHs] OMOJIOTMYECKUX 3a/a4, MOJIECTUPOBaHUsl OMOJIOTUYECKHUX
O00BEKTOB U MPOLIECCOB;

BOCIHUTAaHUE y 00y4YarOMIMXCs [IEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHHSIM; (HOPMUPOBAHUE IKOJIOTHUECKOH,



TEHETUYCCKOH TPAMOTHOCTH, OOIMmIeH KyJbTypbl TIOBEICHUS B TIPHPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

NpuoOpeTeHNe  OOYYAIOMIMMUCS  KOMIIETEHTHOCTM B pPallMOHAIILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3JI0POBBS U 3/I0POBbSI
OKpyXXalmux Jojaed  (cobmomeHuss wMep npoduiIakTuku  3a00JIeBaHU,
oOecrieueHne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYaITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBMUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pazoBaTeNbHON TPaCKTOPUH, CIIOCOOCTBYIOIIIEH
nocJIeyoneMy Tpo(ecCHOHAaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMH Ha YIITyOJICHHOM
YpOBHE cpelHero oOiiero odpazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHElU(UKU €ro COJep KaHWs U HaINpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro OOpa3oBaHMs B OpPraHU3AlMsIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENETSETCS yduTelIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buomormvyeckue HayKM W HU3yYaeMble HMH  MPOOJICMEI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMoOJOrUU B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBszanHbie ¢ Ouoioruei. 3HaueHHE OMOJIOTUU B
MMPAKTUYECKOM JEATCIIBHOCTA 4YEJOBEKA: MEIUIHMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cuUCTEMBI Kak NpeaMer u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb M IE€JOCTHOCTb,
CI0KHOCTb M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), Ouocdepusiii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
marepuu. Hayku, n3ydaromme xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPTraHU3ALUU.

N3yueHnne >XKuUBBIX cucTeM. Mertoasl Ouosiorudeckord Hayku. HaGmromeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvsl, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBuCUMOM TniepeMeHHOW. [InanupoBanme oskcnepumenta. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumnoresa. [lonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux AaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpUunMHBI UCKaXEHUsA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt w cxembl: «OCHOBHBIE TpPHU3HAKH KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOHM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHaJIbHAS e€auHULA KuBoro. Vcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(epeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUA METOJOB MUKPOCKOIIUI.

OOopyioBaHuEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTrbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bozma u e€ ponmb Kak pacTBOpHUTENS, PEAareHTa, ydyacTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyssiunu. MuHepanbHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OelnkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBs3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCaXapubl, OJIUTOCAXaPUIBI U TOTUCAXaPUIBI.
OOmuit  mnaH cTpoeHHss M (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpl. M'mapodunbpHO-THApOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBoWCTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK u PHK. CrpoeHne HyKIE€HHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue gpynknumn JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIINH B
Kietke. Jlpyeue wuyxneozuompugocgpamovr (HT®). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKy, RPOMeoMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Mooenuposarue
CcmpyKmypbol U QYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIBI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MOJIeKyn JUnuaoBy, «HyKIeMHOBbIE KHCIOTBIY,
«Ctpoenne Mosnekysbl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne u yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.



CrtpoeHue mpoKkapuoTHIEeCKOi KiteTku. Kietounas cTeHka OakTepuid U apXei.
Oco0OeHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIHMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMaCCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (MEPBUYHBIM W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). llomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormuTo3. Jk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKH pacTeHUi, TpUOOB.

[utomna3ma. [luto3one. Llutockener. [IBrxenne nurormiazMbl. OpraHouasl
KkieTkdu. OnHoOMeMOpaHHBIE OPraHoubl KIETKU: HHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTPOECHHE U (PYHKIHMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [7maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougdurkayus 6eakos 6
annapame [ onvoocu. Copmuposka benkos 6 annapame Ionvoxcu. TpaHcrnopt
BEIECTB B KJIETKE. Bakyosn pactuTesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIbI  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIIMA MHUTOXOHIpUN u Tuiactuia. llepBudnble,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kjaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. Knetodynsrit
ueHtp. CrpoeHwe U JBUXKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHhule benxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHOl 00040uKuU 6 mumose. AHoephbiil
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCcTpau



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3ydeHue CTpPOEHHMSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IJI1a3MOJIM3a W JAEIUIA3MOJIU3a B
PACTUTEIIBHBIX KIIETKaX».

IIpakTuyeckass padora  «l3ydyeHue  JBMKEHHS  UUTOILUIA3MbI B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUJISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. JHEpPreTuueckoe oOecnedeHue KiIeTkd: mnpeBpauieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKkIuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HhepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOoKcucenHblll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B MpoLEcce
¢dotocunrteza. CetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugesl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUH B
nporeccax 6uojoruueckoro okucienus. Lluknndeckue peakiuu. OKUCIUTETHEHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMEeHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocuHTes
oenka», «Ctpoenune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaaIUTUYECKOW  aAKTHUBHOCTH
(epMEeHTOB (Ha MpUMEPE aMUIIa3bl UM KaTajasbl)».

JlaGopaTtopuass padora «/3yueHue (QepMEeHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX».

Jlabopatopnass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHass uHGopMalnus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucTBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCioT. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHu3alus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmores3a
ornepoHa (d. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccull 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycel — HekeTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHHe
MIPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

BupycHbie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaius 6orvuiux maccueos («bigdatay)
CMpPYKmMypHuIX Ouoiocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubl u cxemsl: «brocunTe3 O6enkay, «I'eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnusa. WMutepdaza u MuTos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHUECKHUH (MPEMUTOTUUYECKUI) IEPHOIBI HHTEP(DA3BI.

Martpuunbiii cunares JAHK — pemmkanwmsa. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIH HaOOp KIETKHM — KapuOTHUIl. JIUTJIOWJAHBIA W
rarionaHbell  HAOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguM MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tumnbsl MuTo3a. KaproknHe3 U UUTOKMHE3. bruonornueckoe 3HadyeHuUe
MHTO3a.

Perynsiumss mutoThueckoro nukiaa kietku. [Iporpammupyemast kiaerouyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubdenu kKiemok. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIeMKU.

JleMmoHCcTpauumn

Tabnuipl 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKa».

JlaGoparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHWAbHBIE OPTaHU3MBI.



B3anMoOCBsA3p 4YacTel MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cUcTeMBbI opranoB. OpranusM Kak eauHoe uesuoe. ['omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs1, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: JIUTEIHAIIbHAL,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUsA, (PYHKUMNA H
pacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTIaHOB JKMBOTHBIX U yesaoBeka. DyHKIMN OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomeHnue BOABI,  YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMU. lIutaHue >kMBOTHBIX. BHyTpumnosioctHOE U
BHYTPHUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. Iuddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyrum KpoBooOparieHus. DBOJIOLHUOHHBIC
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasbl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTENBHON cUCTEMaMu. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. Ctpoenue u GyHKIIMOHUPOBAHHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UUCTHI MNPOCTEHINMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacCTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3ammra opraHm3Ma OT Oojie3Her. MiMMyHHas cuctema yenoBeka. KileTouHbId U
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpaux, ©. M.
beprer, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsanus |y OpramusmoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMocTh W perymanus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHasg cucrema u pedrekTopHas peryiasiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryisinus W 3HAOKPUHHAs CHCTEMA UBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocreimme», «Opranbl HBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTeOIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpleuHas  cucremay,
«BprgenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHsle»y, «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE TUIAPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecMblkaromuxcs»,  «HepBHas — cucrema  nrtunmy,  «HepBHas — cucrema
MIIeKONIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHMX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HBIX OTACJIOB, BJIAKHBIE TMpenapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacierieHus Kpaxmana U OeJKoB Mo IeicTBUEM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPALIMH OTBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne opraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJSLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuHoxkeHue. [lonmoBele kieTkn, win rameTsl. Meno3. Craaun
Mmeno3a. [loBenenune xpomocom B Meose. KpoccuHrosep. bruonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

WuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpooOnenuwe. Tumbl  npoOneHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUST MJIECKONMUTAIOUIMX. 3apOABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHoOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (dMOpPHOHAIbHAS WMHIIYKIIHS).
3aknazka IUTaHa CTPOEHHMS SKMBOTHOTO KakK  pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsmoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. bHOJOrMYeckoe 3HAYEHHE MPSAMOTO0 M HEMPSIMOTro



pPa3BUTHUSI, UX PacHpOCTpaHEHUE B MpupoAe. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHToreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE U Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBbl pETYISALIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOkeHHE», «Tumbl Oecroyioro
pa3MHOXKEHUD», «Pa3MHOXKEHHE XJIAMUIAOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHUE TUAPBD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsiMOe pa3BuTue», «Pa3BuThe wMmaiickoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «/3ydeHrne CTPOCHUS TMOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEnapaTax.

IIpakTuuyeckass padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbIIICH
MO3BOHOYHBIX )KUBOTHBIX.

JlabopaTtopnasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIINX
pacTeHum».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, 1I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSL U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METOJIbl ~ T'€HETUKHU: THOPUAOJOTMYECKHUM,  IIUTOJIOTUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHEeTUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3usl rTHOPUIOB MepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpellMBaHus. [ uroTe3a 4ncToThl raMer.

AHanmzupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHHUS.
Pacuierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleqoBaHWsl ~ Mpu3HakoB.  Lluromornyeckue  OCHOBbI  JUTHOPUIHOTO
CKpEILLBaHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYILICHHWE CLEIUICHUS MEXAY T'€HaMH. XPOMOCOMHAas
TEOPUS HACIIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M Te€TEPOraMeTHbIA I0J. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYEeCKUN KOHTPOJIb PA3BUTHs PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3SIMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHON NH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmuipt u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe nOMUHUpPOBaHHEY,
«CrenyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTnka momnay,



«Kapuotun uenosekay», «Kapuotun apozodpuib», «KapuoTum OTHIIBD,
«MHOXECTBEHHBIN allJIeInu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTPAIlMM 3aKOHOB  €IMHOOOpa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PAcCIICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJIECIb JJId
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHU y APO30(PUITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUib
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb  cpeasl B (opMUpPOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHBIN
psn u BapuanuonHas kpuBasi (B. Moranncen). CoiicTBa MOau(pUKAIMOHHON
W3MEHYUBOCTH.

['eHoTUIIMYECKAss U3MEHUYNBOCTh. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETUYECKOr0 pa3Ho00pa3us B Mmpejiesiax OJJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble W
nuToIa3MaTuyeckue Myranuu. CoMaTUYecKue M MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTauuid. MyTareHpl ¥ WX BJIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MenunBoctd (H.W. BaBunoB). BHesnepHass U3MEHUYMBOCTH U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYEeCKUX Qakmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmumbr w  cxembl: «Bumpl u3meHumBocTHY, «MoauduxamoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MEHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIe U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (potorpaduu) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. llocTpoeHue BapualMOHHOTO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uyenoBeka. MexayHapoaHas mporpaMma HMCCIEAOBaHUS T€HOMa
yejaoBeKa.  MerToapl  M3yYyeHMsT T€HETUKHA  4YEeJOBEKa: T'€HEAIOTMYECKHUM,
OJM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a001eBaHus YellOBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [loHSTHE «T€HEeTHYECKOTO Tpy3a». ITUUYECKUE aCNEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HCHHUIO OKpY»Katolei cpesnl. ['eneTnueckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JloMecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH ¢ JIOMECTUKALUH.
Yuenne H. WM. BaBunmoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponb celneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
)kUBOTHbIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJIOTMYECKUX PSIJ0B B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PadOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIHH. HcnbiTanue
MpPOU3BOAMTENICH 1O TOTOMCTBY. OTOOp TO TEHOTHMY C TOMOIIBIO OIICHKU
¢dbeHoTua NIOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momolIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThlI.
PaninanmoHHbI 1 XUMHAYECKUI MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



dopm opranusmoB. lcnonp30BaHHE TEHOMHOTO PEIAaKTHPOBAHUS U METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana ajisi CEJIEKIHH.

[Toyuenue HOJIUTIIIONIOB. BuyTpuBugoBas rUOpUAN3AIIHSL.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3y4YeHUE T'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaegieHue
2eHeMmUYeCKUMU pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICI08bIX HCUBOMHBIX
8 Yensax VIVHUeHUs. CYUecmayiomux U CoO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbIX MexHoI02UlI.

JleMoHCTpanumn

[loptpersr: H. W. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmunp! 1 cxemsl: «LIeHTpBI NPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenekuumn», «OTaanéHHas rudpuanzanus», «MyTrareHes».

JlabopaTopHasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAHUCTBO, B J1aOOPATOPHIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJIbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEeXHONOTHs:  XJIeOOMeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEenne. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruid. [Ipon3BoacTBO O€nKa, AMUHOKHUCIOT U BATAMUHOB.

Co3naHre TEeXHOJOrMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kinerounass mHxkeHepus. MeToapl KylnbTypbl KIETOK U TKaHEW PACTECHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alusi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHALIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
SAWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpPaHCIUIAHTALIMM SEP KIIETOK.
Texnonozuu 0300p06IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W Te€HHas WHKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbIx JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meauiuHa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YeJloBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 3J0poBbs. M CMonb30BaHHE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Omowmkenepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHE COoueTaHWEM TEXHOJIOTHH TPEXMEpHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-conepxamux BUPYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuubl u cxemsbl: «Mcrnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTouHas nHxeHepus», «I eHHass HHXXEHepUs».

JlabopaTtopHnasi pa6ora «/3ydeHnue 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «bHOTEXHONOrMsT — BaKHEWIIas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLHOHHBIX NpeACTABJICHMN B
ounoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HayudHas aesrensHocTs Y. JlapBrHa.

JIBroKylIME CUIIbl HBOJIIOLMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pa3MHOXXEHHUsI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmiieane cuaTeTHYecKOW Teopuu sBomonuu (CT3). HeirpansHas
Teopusi 3Boitoruu. CoBpeMeHHas JBOJIOIHMOHHAS  OWONOTHA. 3HAYCHHE
ABOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCcTpau

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, Jx. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. JlapBuHay, «DopMbl OOPHOBI
3a cyuiectBoBaHue», «llopoasl romybei», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl nHomyssiuuid. V3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunaTuBHas wu3MeHUMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B monymanusx. Oddexr
OCcHOBaTeNd. JIDggexm oOymuinounozo zopaviwika. CHudcenue 2eHemuiecKko2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢akrop dBomonuu. DopmMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWIM3UPYIOLIMNA,  pa3pbIBAOIIHMA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUU.
Bo3HukHOBEeHHE — MpUCMOCOOJEHWH y  opranu3moB.  Apomopdo3pl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOP(OIOTrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTETBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpaszoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMITATPUUECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rudpuanzaiys). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OUOTOTHYECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIOIMOHHONM OHOJOTMKM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIHUS Mapa3UTOB U UX
x0351eB. MexaHn3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpauuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxymme
CUJIBI DBOJIIOIUNY, «IKOJIOTHYECKAsT W3OJSALMS MOMYJISIUNA ceBaHCKOU (openny,
«l'eorpaduueckass M30JAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 32 CYIIECTBOBAHHEY,
«HaycTpralibHBIN MenaHu3M», «KuBble uckonaembie», «IIoKpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarorias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOsl BugooOpazoBaHus», «leorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITonmumonasl pacteHuit», «KamyctHo-peneunbiii ruopu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, uydesla NTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHEe W3MEHYHBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs LIEIECO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHIOB IO MOpP(OIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

MeTtonbl  M3yyeHHS MaKpOAIBOMIONUHU. [lameoHTOnOrMYecKkue MeTO[bl
uzydeHus: HBomoiuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue metonsl uzydeHus sBojtonmu. CpaBHeHue GIOpPHI U
dbayHpl MaTepuKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emmm. Bumbl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABl M3yUCHUS
BOMIOLMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpIaHbL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOIUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt ynkyuii.
HeoOpatumocTs 3Bosonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkeb.

Tabnuubl U cxembl: «DUIOTCHETUUECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «lpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOreHe3 H
naHcrepmusi. /JloHayuHble IpenCcTaBlICHUs O 3apPOKICHUU KU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS JKU3HU U €€ ONpOBEpKEHHE ornbITamMu .
Penu, JI. Cnannannanwu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapnas
(reonmoruueckas) SBOJIOIUSA. XHUMHUYECKas OdBOJIONUSA. AOWOTEHHBIA CHHTE3
OopraHnyeckux BemecTB W3 Heoprannueckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. KoarepsatHas rumoresa A. .
Omnapwuna, TMroTe3a nepBuyHOro Oyinpona Jx. XomnaeitHa, TeHeTUYECKasi TUTIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «vmupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emumn ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHUE
octaTkd. ['eoxponomoruss u e€ wMeronapl. OTHOcUTENbHasE © aOCOIIOTHAS
reoXpoHOoJIorus. I'e0XpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STOXH.



HavanbHble 3Tanbel opraHudeckou HBoMOUMH. [loABiIEeHHE W 3BONIOLMSA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixon pactenuii Ha cymry. IlosiBieHHE CHOpPOBBIX pPACTEHUW W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKH3HB B BOJAE. DBOIIOLNS MO3BOHOUYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAIOUIMX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO 3paM U MepuoAaM: apxeu, MpoTepo30M,
majgeo3o0i, Me3030M, KaiiHO30¥. OOmas XxapakTepucThKa KiIuMara |
reojiornyeckux mnpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHUSI — KOJIOTMYECKUE KPU3UCHI pouuioro. [IpuyuuHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYNIbI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onswita JI. [lactepa mo
M3YUYCHHUIO CaMO3apOXKJIeHUs Xu3HW», «Cxema ombita C. Mwmuiepa, I'. Opu»,
«JTanbl  HEOPraHWYECKOW  3BoMOUUM», «['€oXpoHOJIOrMYEecKass  IIKaJay,
«HauanpHbIe 3Tanbl OPraHUYECKOW IBOMIONUNY, «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuid», «PuHHOGUTH, «OTHOKIETOYHBIE BOJOPOCIH,
«MHorokierounbsle Bogopocian», «Mxm», «llanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiimme», «KumedHonoaocTHbIeY,
«IInockue 4EpPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuappy, «Mnekonuraromue», «Pa3Butne Xu3HU B
apXeucKou apey, «Pa3BUTHE )KU3HU B NMPOTEPO3OMCKON dpe», «Pa3Butue KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl T[MO3BOHOYHBIX JKMUBOTHBIX, YyYejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJSI)KU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHunto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSIUHEHUN B
MEPBUYHON aTMocdepey.

JlabopaTtopnasi padora «l3yueHue M omHMcaHUWE MCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznenbl 1 3agaun aHTpONoOaoruu. MeToibl aHTPOIIOJIOT U H.

CraHOBIICHME TIPECTABICHUN O MPOMCXOXKIACHUM YEJIOBEKa. PelurnosHeie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-0MOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMS YET0BEKa OT KUBOTHBIX. [IpAMOXOXKIAECHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl (akToOphl) aHTPONOreHe3a: OMOJOTHYECKUE, COIMaIbHbIE.
CooTHol1ieHHue OMOJIOTMYECKUX U COIUANIBHBIX (haKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTauu aHTporioreHe3a. PaHHMe uenoBekooOpas3Hbie 00€3bSIHbBI
(TPOKOHCYJIIBI) ¥ pAHHUE MTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPalONUTEKN — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMenbli, MepBbie
W3TOTOBJIEHUS OPYAUM Tpyla. YenoBeK MPAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a  npenensl  Adpuku. YenoBek reigenbOeprckuii — 0oOmME  MpeNoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHAEPTaJbCKUMI
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka M NajgeoreHOMHUKA.



OBOJIOLHS COBPEMEHHOTO 4esnoBeka. EcTecTBeHHBIA OTOOp B MOMYJIALMIX
YyenoBeka. MyTanMoHHBIN Tiporiecc ¥ moauMopdusmM. [lomyssiiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PpQPeKT OCHOBATENS» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHckas). BpeMss M myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHctBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[Ipucnoco0IeHHOCTh YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpY)Karolleld cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviuinHapable  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUH.  ODBOJIOLMOHHAs ~ AHTPOINOJOTHUS U MAaJCOaHTPOIOJIOTHUs
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanrie KOABOMIONMY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. {apsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «[ 0OJIOBHON MO3T YeJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsHB», «CKENeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a), « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpanonutTek», «YenoBek  ymenwlii», «YenoBek
NPSIMOXOIAIINIY, «JleHnCOBCKUM dyenoBek» «Heanaepranbuby, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «ITamnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJICHCKUMH CIOKETAaMHM TMPOUCXOXKICHUS 4YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena ueloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIAH3€, MOJIETIA TOPCa MPEIKOB YeJIOBEKA.

JlabGopaTopnasi padora «lV3yueHne o0cCOOEHHOCTEH CTPOCHHUS CKeJeTa
YeJI0BEKA, CBSI3aHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HAJOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloe cpenoii

3apoxaeHue U pazButue 3kosoruu B Tpyaax A. ['ymOonbara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.



Metonapl skosorun. lloseBrie HaOMIOMEHUS. DKCIEPUMEHTBI B SKOJOTHH:
npupojaHble W JabopatopHbie. MonenupoBaHHE B JKOJOTUHA. MOHUTOPUHT
OKpY’KaIOIIEH CPeJIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUW I YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEJICHUS.

JleMoHCTpanumn

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemsl: «Pazgensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEH CPEIBI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYeCKre (PaKTOpbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccudukanms
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHUECKHE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUTHaJbHas poJib CBETA.
doTonepruoau3M.

Temmneparypa kak oskojorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢aktop. I[lpucrnocobnenus pacTeHHil K
noJiIepKaHuIo0 BoJgHOro OanaHca. Knmaccudukaiusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
0COOEHHOCTH cpen oOuTaHus opranu3MoB. [IpucrnocoOneHuss OpraHu3MoOB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4yHble PUTMBL. [IpUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [loHsTHe 0 JKU3HEHHOH ¢opmMe.
XKuznennole POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJIECHCTBUI:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUS.

JdeMoHCcTpau

Tabmuubl U cxembl: «2Ikonorudyeckue Qaxrtopb», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DU3MONIOTHUECKUE afanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  JKUBOTHBIXY,
«IKOCHUCTEMA MIMUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS, «XulHudecTBOY, «llapasutusm», «Koukypenuus», «CumoOunosy,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapuud pacTeHUW W KUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTHYECKUX (PaKTOpoB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapUU U KOJUJICKIIMU TEIJIOJFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMHA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapuv M KOJUIGKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKITUU PACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIINX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTCHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUAOB ¥ NMOMYJIA NI

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISILHH. [lonmynsimuss ~ Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (Pu3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeIW MOMYJISIIUU: YHCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasl CTPYKTYpa, pPOKIAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCICHHOCTH TOIMYJISIUHN.
JIlnvHaMUKa MOMyJAUUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT MOMYJISIHH.
MoaenupoBaHue TMHAMHUKHA TONYJISIUKM. KpuBbIe poCcTa YUCICHHOCTU MOMYJISIIIUH.
KpuBble BbDKMBaHUS. Perynsius YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKoJOTMYECKON HUIe BHaa. MectooOuTanne. MHoroMmepHas
Mozeb 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOTMYECKOU
Hu. [loTeHnmanpHast U peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBAa3UM YYKEPOJIHBIX BUJOB.

JleMoHCcTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXxembl: «IDKOJOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiium», «Bo3pacTHble  NHUpaMUIbl
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJICKIIUN YKUBOTHBIX.

JlaGopaTtopnasi pabora «IIpucmocoOGneHus ceMsH  pacTeHHUH K
PacCeNICHUIO».

Tema 9. Ikos10rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBA3U MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHncinu). @yHKIMOHAIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wikl B 3kocucTemMax. KpyroBopot BeeCcTB U MOTOK SHEPTUH
B KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTteMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE TUPAMU/IbI YK CEN, OMOMAacChl U SHEPTHUH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knmmmakcrnoe cooOrectBo. bropaznoo0Opasue u morHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U pek. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU YKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJIEUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 pyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoleHo3a»,  «IDKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», «DyHKIIMOHAIbHBIC
TPyNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenu nutanus (MacTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAs TUPAMUIA YHCEID,
«IKonoruyeckas mupamuia OMOMaCChly, «IKOJOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucTtema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
SHEPTrUH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0dIKOCUCTEMBDY.

JlaGopaTopnasi pabora «l3yueHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
CIbHUK, Ha CYXOJ0JIbHBIN WM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcHsl «IJKCKypCHsl B arpo3KocHCTeMy (Ha MOJe WM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemmanerapHass o0ojiouka 3eMiIH, TN CYIIECTBYET WIIH
CYILIECTBOBaJIA >kKM3Hb. Pa3BuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



Yyenue B. U. Bepranckoro o 6uochepe. O6mactu 6mocdepst u e€ coctan. XKuBoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri100aIbHOM 3KOCcUCTeMBbI. JMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE LUKIBI (Yriiepoaa, a3oTra). PUTMUYHOCTD sIBIICHUM
B Omocdepe.

3oHanbHOCTh Ouochepnl. I[lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa u QYHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIMANA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuid, 3. 3rocc.

Tabmuuel u cxemsl: «['eocdhepnsl 3emim», «KpyroBopoT azora B MpUPOIE,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr kuciopojga B TPHUPOJIEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymn», «Knumatnueckue
nosica 3emnny», «TyHapay, «Taira», «Cmemannsiii gec», «lLIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTbiHs», « Tponudeckuil gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIIaf cpeaa

OKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTE€HHOE BO3/CMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Ocob0o oxpaHsemblie npupoanbie teppuropuu (OOIIT).
boranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEJIOBEUECTBA W TMPUPOJIBI.
PanmonanpHOE  TPUPOJOMNONIBL30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocoepezaroujeli u
KOHKYPEHMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcowi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



9Kopeaburumayuu dKocucmem U cnocobos 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KoCUcmem.

JleMoHCTpauumn

Tabmuubl u  cxembl:  «3arps3HeHue  aTtMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsisHeHue 1ouBb», «llapHukoBbit  3dpPext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCS TPOrpaMM CpelHero oOmero o0pa3oBaHUsA: JUYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACNCHUIO0, Haiuuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIECHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAJAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NPAa8OCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI MO OWOJIOTHUU JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaauIlsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit dexneparyu, npupojae u
OKPYKAIOIIEU CpeELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITENLHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAESTEIBHOCTU TIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIBHOIO
OTHOILICGHHSI K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOH WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXXEHHS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTU IMEpE.
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OMOJIOTWH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
PUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOoexKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS L[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIArONMOJyYHs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPHITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypeHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodheccCHoHaTbHON JesTeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIMTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU pELICHUH TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHHS B NIPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXkKaAKOUIEH
IPUPOAHONU Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX IEMCTBUM U MPEIOTBPAILAT HUX;



HaJIMYHE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHYECKOMN IESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMAaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
GbopMHpPOBaHUU PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieuyeHuss HOBOTO YPOBHS DPAa3BUTUS MEIUIUHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEe BBIXOAA U3 IJI00aJIbHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUH OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXkAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbI0 MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
pelieHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW 1O OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4arOUIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAyYHON KapTHHBl MHUpa M CHEUU(PUKY METOIOB IO3HAHUSA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIUs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHBbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJIOBaHME,  HAONIOIEHHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
YHUBEpCalbHble Y4YeOHbIE JeUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

PETYJISITUBHBIE), 00ecIreynBaroIIne dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYYalolUXCs; CIIOCOOHOCTh
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMSI W  YHUBEpCaJbHble ydeOHbIE JEHCTBHUS B
ITO3HABATEJIHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHble yueOHbIE JeMCTBYS, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJsITUBHBbIE YHHUBEpCAlbHbIE Y4YeOHblE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHble Pe3yJbTaTbl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHUEeCKHE TeHCTBUA:

CaMOCTOATENBbHO  (QOpMyJIHpOBAaTH W aAKTyallU3UpOBATH  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CpaBHEHUSI, KJIacCcU(pUKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIC NMPHU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl 00BsICHEHUS (DAKTOB U SIBJICHUMN
JKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  NPOTUBOPEYM  pa3HOr0  poAa, BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalHW3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€ HCCJIEI0BATEIbCKHE NeliCTBHA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEN0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYEOHBIX M COLMAIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaul B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M U AKTyaJIU3UpOBATh 3aj]iavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUS, HaXOJIWUTh apryMEHThl [JIsl J0Ka3aTelIbCTBa
CBOMX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJadd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUYEOHBIX NMPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTOo
nocoOusi, HAYYHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBAThH



WH(OPMAITHIO PA3TUIHBIX BHIOB U (hOPM TIPEACTABICHHS, KPUTHIECKUA OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yUYeOHBIX
3ajay;

mpuoOpeTaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (OpMYy  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeACcTBa mpu paboTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WM JTIMCKYCCHUM TIO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEepOAJbHBIE CpEACTBA OOIICHHs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHM OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHNE K COOCCETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaIbHOU
paboThI IpH pelIeHUH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4€TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh ILEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJIAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMIA Pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIAEU C TO3ULUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHUE, ObITh MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7aui B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

CocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKON HPYyAUIIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHUS;

YMEThb OLICHUBATh PUCKM W CBOEBPEMEHHO NIPUHUMATh DPELICHHS 110 HX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IIpU AaHAINU3E pEe3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATh ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYTHX [pU AaHAJIU3€ pPe3ylbTaTOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U NPABO APYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHBIE pe3yJabTAaThl OCBOCHHUSI COJEpXKaHUSI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npoduapHOro  00yueHHs — oOydaromuxcss  Owojormu. OHHM ~ BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIMYHBIX YUE€OHBIX, a TaKXKE B
peaNbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEACTABICHBI IO
roJlaM U3y4eHHusl.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeameta «buonorus» B 10
Klacce MO KHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TPoOJieM  palMroHaILHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oouooruu;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONMINE OHOJIOTHYECKUE TEPMHUHBI U TOHATHA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUSA, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopust T. [lIBanna, M. lIneitnena, P. BupxoBa, xpomocomHas Teopus
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHzgens, TOMOJOrMYECKUX PAIOB B
HacJIeACTBEHHON W3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHUS, HUCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIICTATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB >KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOIOIMUECKUX
IPOIIECCOB: 0OMEHA BeUIECTB (METab0IM3M), MPEBPAILCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOreHes3a, MOoCTIMOPHUOHAIBLHOTO Pa3BUTHA,
pPa3MHOXKEHHS,  HWHJIMBUIYaJBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, F€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH W MX (QYHKIUSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T€HOTUIOM MU (DEHOTUIIOM, (PEHOTHUIIOM U
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTENbHbIE TPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPyMII;

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OMOJIOTMYECKUMH MTPOLIECCAaMU U SIBICHUSMH, J€NIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M MpPaKTUYECKHUe padOThl, COOMHOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX OSKCIECPUMEHTAIBHBIMU
cpencTBamMu, (GOopMyIupys Leidb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JACNaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEJICTaBIATh  TOJYYEHHBbIE  pe3yslbTaThl Ha  YYEHUYECKHX
KOH(epeHUusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCIEKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouosormd ¥ MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyaymiei mpodeccruoHaIbHON
JEATEILHOCTH B 00JacTH OMOJIOTHH, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEIBCKOTO XO3SIIICTBA, MUILEBOW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
WHTEpEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIAHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» B 11
Kslacce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOIIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apYyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKMX 3HAHUW, KOTOpas BKJIIOYAET
ONpENENCHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralIiux OHOJOTHYECKUX
TEPMUHOB M TOHSTHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIHH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusx sBontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJ€Th  OCHOBHBIMU  METOJlaMHM  HAy4YHOrO  IO3HAHWS,
MCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJeHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O or0opa, aJJIONaTPUYECKOTrO u CUMITATPUYECKOTO
BUI000pA30BaHMUs, BIUSHUS ABWKYIITUX CHJI SBOJIONUY HA T€HO(OH T TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U NIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelle oOuTaHMs, a0UMOTHYECKUX M OMOTUYECKUX



KOMIIOHCHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JIJIS JOKAa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEYECTBRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BISABISITH IPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyYIHpPYs I1€Jb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOITYUYCHHBIC
PE3YNIBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIorHw,
AKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusx;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBHIX W CHoco0ax MpeaoTBpaIIeHUs
ri100aapHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodecCHoHaATbHON
JeSATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUSI, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBa, IHIIEBOMN
MPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanme pa3jaesioB
n/m H TeM NPOrpamMmbl
Beero KonTposbHbie
padoThbI
1 buonorus kak Hayka
’ JKuBbI€ CHCTEMBI U UX
U3y4eHUe
3 buonorus knetku
4 XuMuHYecKasi OpraHu3arus
KIIETKU
5 CtpoeHue u pyHKIMH
KJIETKH
OOMeH BelecTB U
6 MIpeBpalleHUe SHEPTUH B
KJIETKE
HacnenctBennas
7 uH(pOpMAaIIUs U peann3arus
€€ B KJIETKE
8 JKvi3HEHHBIIN UK KIETKA
9 CtpoeHue u GyHKINH
OpraHU3MOB
10 PasMHOkeHUE U pa3BUTHE

KoaudecTBO 9acoB

IIpakT4yeckue
padoThbI

10

17

JJIeKTPOHHBbIE

(undposbie)
oOpa3oBaTejibHbIE

pecypchl

0.5

0.5

1.5

1.5



11

12

13

14
15

16

17

OpraHu3MOB

I'eneruka — Hayka o
HACJIEJICTBEHHOCTH U
M3MEHYMBOCTH OPTaHU3MOB

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTHU

3aKOHOMEPHOCTHU
U3MEHYHUBOCTHU

I'eneTnka uesoBeka
Cenexuusi OpraHu3MoB

buorexHonorus u
CHHTETHYECKAS OMOJIOTHSA

PesepBHOe Bpems

10

1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

0.5

0.5

13



11 KIIACC

Ne
n/n

HaumenoBanue pa3jaesioB
H TeM MPOrpaMmbl

KonTpoibHbie

Bcero
padoThI

3apoxJeHne U pa3BUTHE

IBOJTIOIUOHHBIX
MPEJICTaBICHUI B OMOJIOTHI

MuxkposBodtonus u e
pe3ynbTaThl

MakposBomtonus u eé
pe3yIbTATHI

HpOI/ICXO)K,I[eHI/Ie u
Pa3BUTHC ) XU3HU HA 3emite

[IpoucxoxaeHne yeaoBeka
— aHTPOIIOT€HE3

DKoJorusi — Hayka o
B3aUMOOTHOIIIEHUSX
OpTraHU3MOB U
HaJOpPraHU3MEHHBIX CUCTEM
C OKpYKarolleu cpeaou
OpraHusMsbl ¥ cpena
obutaHus

DKOJIOTHs BHUI0B U

KoaunuecTBO 4acoB

IpakTnyeckue
padoThI

14

15

10

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTesibHbIE

pecypchl

1.5

0.5

1.5

0.5



10

11

12

OIS

DKOI0rus COOOIIECTB.

12
DKOJIOTHYECKUE CUCTEMBI
buocdepa — rmobanpHas 6
JKOCUCTEMA
YenoBek U OKpyKaromas 6
cpena
PesepBHOe Bpems 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

0.5

7.5






HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne

w/n Tema ypoka

KoaudecTBO 9acoB

Kontpoabubie IlpakTnueckue
Bcero
padoThI padoThbI
buonorus kak KOMIUIEKCHAsI HayKa U
KaK 4aCThb COBPEMEHHOI'0 00IIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA 1

YpoBHEBas opraHu3anus ) KUBbIX
CHCTEM

I/ICTOpI/I}I OTKPBITHA U U3YUCHUA
knetku. Knerounas TCOpHUA

Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTnueckas padora
«3y4eHne MeToI0B KIIETOYHOU
6uonoruu (xpomarorpadus,
anekTpodopes, AuddepeHnnaibHoe
uentpudyruponanue, [TLP)»
XHUMHUYECKUN COCTAB KIIETKH 1
MunepanbHbIe BellecTBa KJIETKH, UX
Ouosoruyeckas poib

Opranuyeckue BeecTBa KIeTKH —
6enku. JlabopaTopnas pabora

Jlara
U3ydeHusl

0.5

0.5

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

«ObHapyxeHne OEeITKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI»

CgoiicTBa, K1accupUKaMs U
¢yHkunu 6e1KoB

Opranuyeckue BenecTBa KIeTKH —
YTJIEBOBI

Opranuyeckue BeIecTBa KIETKH —
JUIHBI

Hyxkneunossie kucnorsl. JIHK u PHK.

JlaGopaTtopHnast pabora
«HccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY
Crpoenne u pynkuuu ATO. [pyrue
HykieozuaTpudocdarel (HTD)
CexsennpoBanue [JHK. Merozasl
T€HOMUKH, TPAHCKPUIITOMUKH,
MPOTEOMUKH

Mertoapl CTPYKTYpHOI OHOJI0THN
Tunel knetok. [Ipokapuornueckas

KJICTKa

CtpoeHne 2yKapuoTUUYECKOM KIIETKH.
[Tpaktuyeckas pabdora «M3yuenue
CBOWCTB KJIETOUHOW MEMOpaHbI»

IToBepXHOCTHBIN anmnapar KJIeTKA

OnHoMeMOpaHHbIE OPTaHOUIbI
kneTku. [Ipaktuueckas padota
«V3y4yeHune NBUKESHUS IIUTOILIa3MEI B

0.5

0.5

0.5



20

21
22

23

24

25

26

27

PaCTUTCIIbHBIX KJICTKAX»

[ToyaBTOHOMHBIE OpPTaHOUIBI
KJICTKU: MUTOXOHAPHWH, IUNTACTUABI.
JlaGopaTtopHnast pabota
«HccnenoBanue miuazMommn3a u
JIeTIIa3MOJIN3a B PACTUTEIIBHBIX
KJICTKaX)

HememOpaHnHbIe OpraHOUIBI KICTKH
Crpoenuie u GyHKIUH s71pa

CpaBHuUTENbHAS XapaKTEPUCTHKA
KJIETOK dyKapuoT. JlaboparopHas
pabora «3yueHnue CTpoeHHUsI KIETOK
Pa3JInYHBIX OPTaHU3MOBY

ACCI/IMI/IJIHIII/IH U JTUCCUMUIIAIUA —
JIB€ CTOPOHBI MeTaboIm3Ma. THIIbI
oOMeHa BemiectB. JlabopaTopHas
pabora «3yueHune KaTaauTUIeCKOn
aKTUBHOCTH (pepMEHTOB (Ha pUMepe
aMUJIa3bl WM KaTalasbl)»

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTaboI13Ma.
JlaGopaTtopHnast pabora «3yuenue
(epMEeHTaTUBHOTO PACIICTIIICHUS
HEePOKCHJIa BOJOPOJia B PACTUTEIbHBIX
Y )KUBOTHBIX KJIETKaX»

benku-akTuBaTophl U OENKU-
MHTHOUTOPBI

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

0.5

0.5

0.5



28

29

30

31

32

33

34

35

36

37

38

dorocunres

XemocuHTes. JJaboparopnas padota
«CpaBHeHHe npo1ieccoB (POTOCHHTE3A
U XEMOCHHTE32)

AHa3poOHBIC OpraHu3Mbl. Buibt
opoxenus. JlabopatopHas pabora
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
JIBIX AHUSD)

AspoOHBIE OpraHU3MBbL. JTaIlbI
SHEPreTU4ecKoro oOMeHa. JHeprus
MEMOpPaHHOTO IPaJIuE€HTa MPOTOHOB.
Cunre3 AT®: PaboTta npoTOHHOIA
AT®-cunTassl

O000I11IeHNE U CUCTEMATU3AIUS
3HaHuii o TeMe "OOMeH BelIecTB 1
npeBpalleHre YHepIruu B kieTke" /
KonTponbHas pabota mo Teme
"OOMeH BeleCTB U MpeBpaIiecHre
SHEpPruu B KieTke"

Peakuuu MaTpUYIHOTO CUHTE3a

Tpa"ckpunus — MaTpUYHBIA CHHTE3
PHK

Tpancnsauus u e€ srarbl

KoaupoBanue amuHokucnot. Poib
pubocom B OmocuHTe3e Oenka
Opranuzanys reHoMa y IpoKapuoT 1
JyYKapHuOT

MOJ]CKYJBIpHLIC MCXaHH3MBbI

0.5



39

40

41

42
43

44

45

46

47

48

AKCIIPECCUU T€HOB y 3yKapuoT

Bupycsl — HekieTouHble (OpMBI
JKM3HHU U OOJIUTaTHBIE apa3uThbl.
[TpakTuyeckas padora «Co3nanue
MOJICIIH BUPYCa»

BupycHbie 3a00eBanus yeloBeKa,
YKUBOTHBIX, PACTEHU

HanotexHOIOrHuu B OMOJIOTHH H
MEOULIFHE

Ku3HEHHBIN UK KICTKH
Marpuunsiii cuate3 JJHK

Xpomocomsl. JlTaboparoprast pabota
«3y4eHne XxpoMOCOM Ha FOTOBBIX
MHUKpOIIpenaparax»

Jlenenue KJI€TKU — MHUTO3

Tumns! kierok. Kaprokunes u
LUTOKKHE3. Perymsuus u3HeHHOTo
UKIa Ki1eTok. JJabopaTopHas pabora
«Habmroienre MUTO3a B KIIETKax
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»

O0o001IcHNE U CHCTEMATH3aIINS
3HaHM# Mo TeMaM "HacneacrBenHas
uH(pOpMaIUs U peaau3aius ee B
kietke", " Ku3HEeHHBIA MUK KISTKH"
/ KontposbHas paboTa 1o teme

"Peaknun MaTpuyHOro cuHTesa"

Opl" AHHU3M KaK €IUHOC LCJI0C

0.5

0.5

0.5



49

50

51

52
53
54

55

56

57

58

59

60
61
62

63

64

Tkanu pacrenuii. JlJaboparopuas
pabora «/3ydyeHue TkaHel pacTCHU»

TkaHu >KUBOTHBIX U YEJIOBEKA.
JlabGopaTtopnast pabora «3yuenue
TKaHEN KUBOTHBIX»

Opranbl. CUCTEMBI OPTaHOB.
JlaGopaTtopHnas pabora «3yueHue
OpTaHOB I[BETKOBOT'O PACTECHUS

Onopa Tena opraHu3MoB
JIBrKeHnEe OpraHn3mMoB
ITuTanue opraHu3MoB

IInTanne MO3BOHOYHBIX JKUBOTHBIX.
HI/IHIGBapI/ITeJIBHaSI CUCTEMA YCIOBCKAa

I[BIXaHI/Ie OpraHnu3mMoB

I[I)I)(aHI/Ie IIO3BOHOYHBIX XUBOTHBIX U
YCJIOBCKA

TpaHcnopT BelIecTB y OpPraHu3MOB

KpOBeHOCHaSI CUCTEMA ITO3BOHOYHBIX
JKHMBOTHBIX W YCJIOBCKA

Brinenenue y oprann3smMoB
3amuTa y OpraHu3MoB
MMMyHHas cucTeMa 4enoBeKa

PaznipaxuMocTh U perymsus y
OpraHU3MOB

['ymopanbHast perysius u
9HJIOKPUHHAs CUCTEMA )KUBOTHBIX U
4eJI0BEKa

0.5

0.5

0.5



65
66
67

68

69

70

71

72

73

74

Dopmbl pa3MHOKEHHUSI OPTaHU3MOB
[TomoBoe pa3MHOKEHUE
Meiios

["ametorenes. OOpa3oBanue u
Pa3BUTHC MOJIOBBIX KJICTOK.
JlabGopaTtopnast pabora «3yuenue
CTPOCHUA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

NunuBuyansHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

33.KJ'IaI[Ka OpraHoB U TKaHEeH U3
3apOAbIIICBLIX JIMCTKOB

Poct Pa3BUTHUC KUBOTHLIX.
JlaGopaTtopHnast pabota «BrisiBieHHE
MPU3HAKOB CXOJCTBA 3apObIIIeH
MO3BOHOYHBIX KUBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTEHUM.

JlaGopaTtopHast pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHun»

O00011eHNEe U CUCTEMATU3ALIS
3HaHui 1o Teme "CTpoeHue u
GbyHKIIMA OpraHu3MoB" /
KoHnTtponbhas pabota mo teme
"Ctpoenue u GyHKIIMH OPaHU3MOB"
VicTopusi CTAHOBJICHHS M Pa3BUTHS
TCHETHKH KaK Hayku. OCHOBHBIC
TIOHSITHS ¥ CUMBOJIBI T€HETHKH.

0.5

0.5

0.5

0.5



75

76

77

78

79

80

81

82
83

84

85

Jlaboparopuas pabota «/Ipozoduna
KaK O0BEKT MreHEeTHUYECKHUX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpeuuBanue. [Ipaktuaeckas pabora
"U3ydyeHue pe3yabTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uIb"

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHUAHOTO CKPEIIUBaHUS

AHanu3upyroliee CKpeluBaHue.
Henosnnoe nomMuHMpoBanue

JlurubpuiHoe cKperuBaHue.
[TpakTtuyeckas pabora «M3ydenue
pe3yibTaTOB JUTHOPUIAHOTO
CKPELUBaHUS Y JPO30(PUIIBI»

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI
I[I/IFI/I6pI/I)IHOFO CKpCUINBAHUS

CreruieHHOe HaCJIEI0OBaHNUE
MIPU3HAKOB

XpOMOCOMHaH TCOpHUA
HaCJICACTBCHHOCTHU

I'ereTuka nona
I'enoTun kak menocTHas cucreMa

I'eneTnyeckuii KOHTPOJIb pa3BUTHA
paCTCHHﬁ, JKHBOTHBIX U YCJIIOBCKA

W3meHunBOCTh NpHU3HAKOB. Bribl

0.5

0.5



86

87

88

&9

90

91

92

93

94

M3MEHYUBOCTH
MoaudukanroHHass K3MEHIYMBOCTh

BapuauvoHHbIN psia U BapUallMOHHAs
kpuBas. JJaboparopHas pabota
«MccnenoBannue 3akOHOMEPHOCTEN
MOIM(PUKAITIOHHOM U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOI»

I'enotunuueckas N3MEHYHUBOCTb.
KoMOunHaTHBHAs N3MEHYHUBOCTE

MyTanuoHHasi U3MEHYHBOCTD.
[TpakTuyeckas padora «MyTtanuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIpenapaTax)»

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DMUTeHETUKA 1
SIIUTCHOMHKA

O0o001IcHNE U CHCTEMATH3aLHS 110
teMe "['eHeTuka - Hayka o
HACJIEICTBEHHOCTH ¥ M3MEHUYHBOCTHU
opranu3moB" / KonTposbHas pabota
o teme "I'eHeTnka"

I'enetuka yenoseka. [IpakTuyeckas
pabota "CocTaBieHue U aHAIHN3
pPOAOCIOBHOM"

MeTopl MEAUITMHCKON T€HETUKHU
3HaueHre MEIUIIMHCKON N'eHETUKU B
MIPEIOTBPAIEHUH U JICUCHUH

0.5

0.5

0.5

0.5



FeHETHYECKHX 3a00JIeBaHUM YeIOBEKa

OCHOBHBIC TIOHSITHUS CEJICKIIHH.
JlabopaTtopHas pabota "U3yuenue

95 . 1 0.5
COPTOB KYJIbTYPHBIX PACTEHUN U
MOPOJI IOMAIITHUX )KUBOTHBIX"
MeTopl CeNeKIMOHHOM pabOoTHI.

96 JlaboparopHnas pabota "H3yuenue 1

METO/IOB CEJIEKLUU pacTeHui"

JlocTrxeHus cenekunu pacTeHui u
97 *KUBOTHBIX. [IpakTHueckas pabota 1

"[IpuBuBKa pacTenuit"

CoxpaHeHnue, U3y4eHue u
98 HCIIOJIb30BAHUE T€HETUYECKHUX 1 0.5
pecypcoB
buotexHoorus Kak Hayka u 0Tpacib
npou3BojcTBa. [IpakTuueckas pabora

99 "N3yuenne 00 beKTOB !
6uotexHoiorun"

100 OcHOBHbIE HaNpaBICHUS !
CUHTETHUYECKUN OMOJIOTHH

101 XpOMOCOMHasl ¥ T€HHasl NH)KEHEpUs 1

102 MeauiHcKre OMOTEXHOIOT NI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13.5



11 KIIACC

JIeKTPOHHbIE
Jdara nudpoBbie
Tema ypoka bp
n/n KosmuecTBo yacos u3yuyeHuss oOpa3oBaTejbHbIE
pecypchbl
KonTpoabubie IIpakTnueckue
Bcero
padoThI padoThI
OpommonnonHas teopust Y. Jlapsuna 1

JIBrKyIMe CHIIbI BOJIIOLIMM BUOB
o Y. Jlapsuny

Bbopwba 3a cymiectBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oTOop

DPopMUPOBAHUE CUHTETUUECKON
TEOPHUHU IBOJIIOLUU

DTarbl HBOTIOIIMOHHOTO Tpolecca:
MUKPO3BOJIIOLUSA U 1
MaKpO3BOJIOLUSA

[Monynsauust — 35eMeHTapHas
€IMHUIIA DBOJIIOLIUNA

3aKOH TeHEeTUYECKOTO PAaBHOBECHS

JLx. Xapnu, B. BaiinGepra.

JlaGopaTtopHnas pabota «BrisiBiieHHE 1 0.5
U3MEHYHBOCTH Y 0COOEH OJTHOTO

BUIa»

OneMeHTapHbIe (PaKTOPbI 1



10

11

12

13

14

15

16

17

9BOJJIIOIIMH

Dddekt ocHoBares. Ihdekt
OYTBUIOUHOT'O TOPJIbIIIKA

Murpauuu. M30asumun nomysiuii:
reorpaduueckasi, OnoJIorudecKas

EctectBenHsbIit 0oTOOp —
HATPABISIOMUN (AKTOP IBOJOIHUN

[TooBoii oT6OP

[Tprcnioco0aeHHOCTh OPraHU3MOB
KaK pe3y/ibTaT MHUKPOJBOJIIOLINH.
JlaboparopHas pabota «3yuenue
apoMop(]O30B ¥ UAKOATANITAIIMN Y
pacTeHH U )KUBOTHBIX)

[Tpumeps! prcocobIeHuid y
OpraHu3MoB: Mop(dosiornieckue,
¢du3noIoruUecKue,
OMOXMMHUYECKHUE, TOBEIEHUYECKHUE.
JlaGoparopHas paboTa
«[IpucrocobneHust OpraHu3MOB U
UX OTHOCHUTEIIbHAS
1EeJ1eCO00PA3ZHOCTHY

Bup, ero kpurepuu u CTpyKTypa.
JlaGopatopHas pabota «CpaBHEeHUE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

CrpykTrypa Buzia
BunoobpazoBanue kak pe3yiabTaT
MUKPOIBOJTOIIH

0.5

0.5

0.5
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CBs13b MUKPO3BOIIOLUH U
SMUIEMHUOJIOTHH

MakposBonronus.
ITaneonToIOTMYECKHUE METOEI
I/I3y‘-IeHI/I$I 9BOJJIOIINN

buoreorpaduyeckue MeTob!
W3YYEHHUS IBOJIIOLNH

OMOPHOJIOTHYECKHE U
CPaBHHUTEIHHO-MOP(OIOTHIECKHE
METO/IbI U3YYCHHSI SBOTIOIIUN
MonekyIapHO-r€eHETUYECKHUE,
OMOXMMHYECKHE U MaTEMaTUYECKHe
METO/IbI U3YUYCHHSI SBOTIOIIUN
OO61re 3aKOHOMEPHOCTH

9BOJJIFOIIMH

AJnlanTvBHas paauanus.
HepaBHOMEPHOCTH TEMIIOB
ABOJIIOLUHU

HayuHnble runoressl
MPOUCXO0KICHUS )KU3HU Ha 3emJie
JloHay4yHbIE TPEACTABICHUS O
3apOKICHUH KU3HU

OcHOBHBIE 3TaIlbl HEOPraHUYECKOU
IBOJIIOLIAN

['unoTe3sl 3apoKIeHUS KU3HU
HcTopus 3eMian 1 METOIbI €€
nzydenus. JlaboparopHas pabora
«3y4yeHue u onrucanue

0.5
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HCKOIIAaCMBbIX OCTATKOB APCBHUX
OpPraHnu3mMoB»

HauanbHbie 3Tans opraHn4eckoin
IBOJIIOLIUU

DBOJIONUS DYKAPUOT

OCHOBHBIE 3Tarbl HBOJIOIUN
PacTUTEIIBHOTO MUPA.
[TpakTrueckas pabota «3yuenue
0COOEHHOCTEH CTPOSHHUS PacTCHUM
Pa3HbIX OTJEJIOBY

OCHOBHBIC 3TaIIbI 9BOJJIIOIIMH
JKUBOTHOI'O MHpa

OBOJIOLUS )KUBOTHBIX.
[Tpaktuyeckas padora «M3ydenue
0COOEHHOCTEHN CTPOCHUS
IIO3BOHOYHBIX XUBOTHBIX»

Pa3Butwne xu3Hu Ha 3eMiIe O opaMm
U niepuoaam

MaccoBble BEIMUPAHUS —
HKOJIOTHYECKNE KPU3UCHI ITPOLLIOTO

CoBpeMeHHBIN IKOJIOTUUECKUN
KPHU3HC, €T0 OCOOCHHOCTH

CoBpeMeHHas cuctema
oprannueckoro mupa. OCHOBHbIE
CHCTEMATHYECKUE TPYIIIIBI
OpPraHu3MoOB

O000111eHHE U CUCTEMATU3 AL
3HaHUH 110 TEMaM

0.5

0.5
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"MuKpOo3BOIIOLUS U €€
pe3yabtathl”, "MakposBOIIOIUS U
ee pe3ynbrarbl”/ KoHTpoabHas
pabora 1o Teme "DBosorus"

AHTpOI10JIOTHS — HayKa O
4eJI0BEKE

Pa3BuTune npeacraBieHuit o
MIPOUCXO0KICHUH YEJIOBEKA

Mecto 4yenoBeka B CUCTEME
OpPraHUYeCcKOTr0 MHpA.
JlaboparopHas pabota «3yuenue
0COOEHHOCTEH CTPOCHHS CKeeTa
YeJIOBEKa, CBS3AHHBIX C
MPSIMOXOKIICHHEM)

I[BI/I)KyH_II/Ie CHJIBI aHTPOIIOI'CHE3a

CooTtHo1ieHne OMOJOTHYECKUX U
COLIMATIbHBIX (PaKTOPOB B
AHTPOIIOTEHE3E

OCHOBHBIE CTa/IMM AHTPOTIOTEHE3a
[Taneorenerrka 1 NajeoreHOMHUKa

OBOJIIOUS COBPEMEHHOTO
YeJ0BeKa

Yenoseueckue pachl. [Ipakrnueckas

pabota «3ydeHne FKOIOTHUECKUX
ajanTanui 4YeJIOBEKa)

MC)KI[I/ICL[I/IHJII/IHapHLIC METOJABbI
AHTPOIIOJIOTUHA

3apoxICHUE U PA3BUTHE IKOJIOTHU

0.5

0.5
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MeTtobl akonoruu. JlaboparopHas
pabota «/3ydeHune MeTo10B
9KOJIOTHYECKUX MCCIICTOBAHMII»

3HaYeHNE YKOJIOTUYECKUX 3HAHUMT
JUIS YeJIOBEKa

Dxonorudeckue GpakTopsl

Abuotnueckue paxropsl. CBeT Kak
9KOJIOTUYECKUHN (PaKTop.
JlaGoparopHas pabota «BbisBieHue
IpUCHOCco0IeHNI OPraHu3MOB K
BJIMSIHUIO CBETa»

AlGuotnueckue GpakTOpHI.
TeMneparypa Kak dKOJIOTMYECKUI
daktop. JTaboparopHas pabora
«BrigBreHUE TpUCTIOCOOICHUH
OpPTaHU3MOB K BIHSHHUIO
TEMIEPATYPhI»

AbuoTtnueckue GpaxkTopsl.
Bi1a)xHOCTB KaK 3KOJIOrMYECKUI
daxTop. JIaboparopHas paboTa
«AHaTOMHUYECKHE OCOOEHHOCTH
pacTeHni U3 pa3sHbIX MECT
oOuTaHus»

Cpenpl oOuTaHUS OPTaHU3MOB
buonornueckue puTMbl
Kvznennsie popmMbl OPraHU3MOB
buoTtnueckue haxkTopsl

3HaueHne OMOTUYECKUX

Y VU Ul G —y

0.5

0.5

0.5

0.5
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73

B3aNMMOJACUCTBHI I
CyIIIECTBOBAHMS OPraHU3MOB B
cpene oouTaHus

DKOJIOTUYECKUE XaPAKTEPUCTUKU
MOMYJISIIIAH

OCHOBHBIE IIOKA3aTEIH MOMYJIALUY:
YHCJIEHHOCTb, INIOTHOCTH,
BO3pacTHas U M0JIOBasi CTPYKTypa

OCHOBHBIE ITOKa3aTeIn MOITYJIAINH
POXKAACMOCTDb, ITPHUPOCT, TCMII
pocTta, CMCPTHOCTb, MUI'PAlIH

DKOJIOTHYECKasi CTPYKTypa
HOIYJISILIUH

JInHaMuKa NomyJsiuu u eé
perysnus

Kpussble pocta uncieHHOCTH
nonyysuuy. Kpuble BBDKMBaHUS

DKOJIOTHYECKAsT HUIIIA BAA.
JlaGopaTtopHnast pabota
«[IpucnocobneHus cemMsiH pacTeHUI
K pacceneHuIo»

Bup xak cucrema nomyssiui

3aKOHOMCpHOCTI/I IOBCACHUA U
Mnrpaunﬁ JKHNBOTHBIX

Co00111ecTBO OpraHu3MOB —
OMOIIEHO3

DKOCHCTEMA KaK OTKpBITask CUCTEMA

KpyroBopot BeniecTs u noTok

0.5
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DHEPTUH B IKOCUCTEME
OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI
DKOJIOTHYECKUE TUPaMUJIb

HN3menenus coolmecTs —
CYKIIECCHH

[TpupoaHbIe SKOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCHCTEMBI MOpEN U OKEaHOB

IIpupoaHbIE S3KOCUCTEMBI.
DKOCHUCTEMBI TYHJP, JIECOB, CTEIEH,
IyCTBIHb

AHTpOHOFCHHBIG 9KOCHCTCMBI

Ypb6oskocucremsl. [IpakTuueckas
pabota «3ydyeHue u onvucanue
ypOOIKOCUCTEMBI

3aKOHOMEPHOCTH (hOPMUPOBAHUS
OCHOBHBIX B3aMMOJeCTBUI
OpPraHMU3MOB B IKOCUCTEMAX

MexaHNU3MBI BO3JIeHICTBUS
3arpsi3HEHUN pa3HbIX TUIIOB Ha
CcyOOpraHru3MeHHOM,
OpPraHU3MEHHOM, MOMYJISAIIMOHHOM
1 DKOCUCTEMHOM YPOBHSIX

buocdepa — obmennanerapHas
06oouka 3emiaun

VYuenue B. U. Bepnaackoro o
ouocdepe

3aKOHOMCpHOCTI/I CYIICCTBOBAHUSA

0.5
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o6uocdepsr

KpyroBopoTs! BelecTs u
OMOr€OXNMHUYECKHUE ITUKIIBI

30HaAILHOCTH OHOChEPHI.
OCHOBHBIC OMOMBI CYIIIN

YcroitunBocTh 6nocheps

DKOIOTHIECKHUE KpU3HUCBI U UX
IMPUYKUHBI

Bo3zneiicTBue ueoBeka Ha

ouochepy
AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTEIbHBIN U )KUBOTHBIN MU

OxpaHna npuposl
OcHOBHBIE IPUHLIUIIBI YCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA U IPUPOBI

PanmonansHoe
MIPUPOJIOTIONH30BAHUE H
COXpaHeHHUEe OMOJIOTUYECKOTO
pazHooOpaszus 3emMin

O0o001IcHNEe U CHCTEMATH3aIINS
3HAHMH MO0 TeMaM "IKOJIOTHS -
HayKa O B3aHMOOTHOIICHHSX
OpPTaHU3MOB JIPYT C APYTOM U
HAJIOPTaHU3MEHHBIX CHCTEM C
OKpYyKaroleu cpempon",
"Opranu3msl 1 cpefia ooutanus'",
"DKoyorus BU0OB U NOMynsuus',
"IK0J0THs COOOIIECTB.
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

ODKOJIOTHYECKHE CUCTEMBI'",
"buocdepa - rmodanpHas
skocuctema" / KontposbHas pabota
o TeMe "Oxonorus"

PesepBHBIi ypok
Pe3epBHBII ypok
PesepBHBIi ypok
Pe3epBHbIil ypok
PesepBHBIi ypok
Pe3epBHbIii ypok

Pe3epBHbIii ypok
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPpeHero 0011ero
TpeOoBaHMS oOpa3oBaHus

CdopmupoBaHHOCTH 3HAHUW O MECTE U PONH OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMUpOBaHUH COBPEMEHHOI
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOABI U
PELICHUHN KU3HEHHO BaYKHBIX COLUATBHO-ITHUECKUX, SKOHOMHYECKHX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, @ TAKKE B PEILIEHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHUS K MPUPOJE, OOLIECTBY, YEIOBEKY; O BKIAJE€ POCCUICKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3BUTHEC OHOJIOrUH

Brnanenune cucremoil 3HaHMIT 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHMS, UCIIOJIB3YEMBIX B OHMOJOTMYECKHUX MCCIICTOBAHUSAX JKUBBIX
O0OBEKTOB M O3KOcHCTEM (OmuCaHWe, W3MEpEeHue, MPOBEACHUE
HaOJt0/IeHnH); CHoco0aMy BBISBIECHUS W OLIEHKM aHTPONOI€HHBIX
W3MEHEHHH B IPUPOJE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh X SKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOpPMYIHpYs L€lb HCCIEIOBAHUS, AaHAIN3UPOBATH
MOJTy4YeHHBIE PE3YJIbTAThI U J1€1aTh BHIBOJBI.

BbIsiBIIeHHMEe 3aBUCUMOCTH  MEXKJy HCCIEIyeMbIMH BEIWYMHAMH,
00BSICHEHUE TTIOTYYEHHBIX PE3yNIbTaToOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ " 3aKOHOB

YMeHue BlajeTb CHUCTEMOM OHOJOTMYECKHMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralolye OWOJOTMYECKHe TEPMHUHBI M TOHSTUS
(’KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BH[, HOMYJALHMS, SKOCHCTEMA,
Ouorieno3, onocdepa; MerabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBI, TUCKPETHOCTh, CaMOpPETyJISLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYMBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonctsa K. bapa, 3pomronmonHas

teopuss Y. JlapBuHA, CHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS



anTponioreHe3a Y. Jlapsuna; Teopust Omoreomenoza B.H. Cykauésa;
yuenue H.M. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mOyTIx u
HarpaBJIeHUsX 3BojroIuH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIUHOO0Opa3Hs MOTOMKOB IEPBOI'0 MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHMs MpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHWs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; roMoOJIOTMYECKHMX PSJOB B HACIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; reHetmuyeckoro pasHoBecus JIxk.
Xapnu u B. BaiinOepra; 3apogsimeBoro cxoxactsa K. bapa;
Oouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBwia (MuHuMyma lO. JIubuxa, sKoJI0rM4eckor nupaMuibl 4UCed,
OMOMAacChl U SHEPTUH);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHoro OynboHa JIk.

XonnaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHue peuiatb IMOHCKOBBIC OMOJIOrHYECKUE 3aJa4l, BbIABJIATH
MIPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCXKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU 06’b€KTaMI/I, mnmponeccamMm MW ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIAATh I'CHOTHIIMYCCKUEC CXCEMbl CKPCIHIUBAHHA I PA3HbBIX THUIIOB
HaCJICA0BaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IIUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OpPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTanaMu OOMEeHa BELIECTB; dTalaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMi YMOPUOHAILHOTO Pa3BUTHUS; TEHOTUIIOM
u ¢denotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHWUS,
IpoLeccaMi  JBOJIIOLUM; JBWXKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIE TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M 3YKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB, OHMOTCOIICHO30B, SKOCHCTEM U
Oomochepsl; CTPOCHUS OPraHOB W CHUCTEM OPraHOB PACTCHHH,
’KMBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATSIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTMYECKUX



mporeccoB: oOMeHa BemiecTB  (MeTabosim3Mm), UWHPOPMAIUU |
MIpeBpaIleHHs] SHEPTUH, OPOKEHUs, aBTOTPOPHOTro M TeTepoTpodHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, ASMOpHOreHe3a, MOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PA3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTaOWIM3MPYIOLIETro, JBIXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOTrO
BUZ000pa30BaHusl; BIUSHUS JABIKYIIMX CHJI 3BOJIOIMU Ha FeHO(MOHT
MOMYJISILIUK; TPUCHOCOOJIEHHOCTH OPraHW3MOB K Cpele OOUTaHus,
YyepeloBaHMUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHEPIUH B 9KOCUCTECMAX

ChopMHPOBAaHHOCT YMEHHUS BBIACIATH CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJETOK IpPOKapuoT M JYKapuOT; OJHOKJIETOYHBIX H
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BUJOB, 6I/IOFGOHCH03OB U 3KOCHUCTEM,
0COOCHHOCTH IMPOIIECCOB OOMEHA BEIECTB U MPEBPAICHUS SHEPTUHU B
KJIeTKe, (poTocHHTE3a, IMJIACTHYECKOTO W JHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO3a, MeW03a, OIUIOJOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHe3a),
060pbOBI 3a CyIIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefe OOWTaHMs, BIHSHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX N3MEHEHHI B DKOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB W MPEBPALICHUS DHEPTUU B
ouocgepe

Ymenne WCTIOJIh30BaTh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB PA3HBIX CUCTEMATHYECKUX TPYIIL; B3aMMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAaHMS;, EIWHCTBA YEJIOBEYECKHX pac;
He00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICpKaHUs; MHTEPIPETUPOBATH ITHUYECKUE ACIEKTHl COBPEMEHHBIX
WCCIIe/IOBaHW B~ OWOJOTHH,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHIO



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
1O BUOJIOI'MHA

Koxa

1.1

1.2

1.3

2.1

22

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

CoBpemeHnHass OHMOJOTMS — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM MpoOiembl. DyHAaMEeHTalbHbIC, MPUKIAIHbIE U IOHCKOBBIC
HAyYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OuWosoruu B (HOPMUPOBAHUU COBPEMEHHON ECTECTBEHHO-HAYUYHOU
kaptunbel mupa. [Ipodeccun, cBsizannpie ¢ Ouonorueil. 3HaueHue OWOIIOTUU B
MPAKTUYECKONH JESATEIIbHOCTH YeJOBEKa: MEAMIIMHE, CeIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak mpeAamer u3ydeHus Ouonoruu. CBONHCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOPraHu3alus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOUYHBINA, TKAaHEBBIN,
OpraHu3MEHHBIH, MOMYISIIUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreonieHoTuueckuii), OmocdepHsiid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuu

Mertoabl Ouonornyeckoit Hayku. HaGmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucteMarusamnms, Mertaadanmui. IloHsATHe 0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumore3a. Ilonstue BbIOOpKM U €€ goCTOBepHOCTh. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTaTOB.
[IpnunHBEl HCKaXKEHUsT pe3yJbTAaTOB HKCIIEpUMEHTAa. [IoHATHE CTaTMCTMYECKOro

TECTa
Knerka kak Ouoiorudyeckas cucremMa

Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AWHMIIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToapl MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHN: MUKPOCKOIIHSI, XpoMaTorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPUPYTUPOBAHUE, KYIbTHUBUPOBAHUE KIIETOK

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTpPaMUKpPOIIEMEHThI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, ydacTHE€ B CTPYKTYpPUPOBAHHUU KIIETKH,



2.3

TEIUIOPETYASUU. MUHepanbHbIe BENIECTBA KICTKH, UX OHUOJOTHYECKas pOJib.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OENKOB.
Crtpykrypbl OenkoBoi Mousekysbl. IlepBuunas cTpykTypa Oenika, MeNnTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypaums.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIuu OEIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3MKO-XMMUYECKHE CBOICTBa  yrjeBOJIOB.
buonoruyueckue GyHKIIUU YTIIEBOIOB.

Jlumuapl. T'unpodunbHo-rHapodoOHEIe cBolcTBa. Kiaccupukanus JIMOUIOB.
Tpurnuuepunsl, dochonunuas, BOCKH, CTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTD
K CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTbD.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommiuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupanb. MecTtoHaxoxaeHue u ononorudeckue ¢pynkiuu JJTHK.
Bunel PHK. @ynxkunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUHUKH, UX (DYHKIIUU B
kietke. CexkBennposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OWO(DU3UYECKHE HCCIIECIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

Tunsl  kiIeTok: dSykapuoTHdecKass M npokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATIbHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuoTudeckoil kieTku. Kierounass cTeHka OakTepuil M apxei.
OcoOeHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBaHHE SYKApHUOTHYECKOM kieTku. Ilmazmarmueckas
MeMmOpaHa (rutazmanemma). CTpyKTypa Iuia3MaTuiyeckoil MeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénnass nud@ysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA aKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-kaaneBoro
Hacoca. DHJOUMTO3: MUHOLUTO3, (haronuro3. Dk3ouuTo3. Kietoynas creHka.
CrpykTypa 1 QyHKIIMU KJIECTOYHON CTEHKHA PaCTEHUH, TpUOOB.

Hutommaszma. Ilutozons. Ilutockener. JIBukeHwe uuToriasmMel. OpraHoubl
kiIeTku. OpHoMeMOpaHHBIE OpraHOWABI KIJIETKU: OJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOCHHE M (YHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHoOUA0B KJIEeTKH. CTpOEHHE TpaHyJIIPHOIO PETUKYIyMa.

Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHyisipHBIA) SHAOIUIA3MATHYECKUN peTHUKyiayM. CekpeTopHas (GyHKUIUS
annapata [onpmku. TpaHcmopT BellecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenre n (pyHKIMM MUTOXOHApPUN M miactup. llepBuUuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  IYKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JISMKOIUIACTHI BBICHIIMX PACTEHUN.

HememOpannble opranougsl kinetku CrpoeHne M (QYHKIUMM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounslii nenrp. CrTpoeHHE U [BHXKEHHE S>KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTproIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIE MaTpukc. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpoMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTenbHOM, YKUBOTHOM, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN W TeTepOTpOdHBINA. YuacTue KuCIopoaa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obOecrieueHue KiIeTKU: mpeBpamieHne ATO B
oOMeHHBIX Tporieccax. DepMEHTATUBHBIN XapakTep peakluidl KJIETOUYHOTO
MeTtabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHW3M JICHUCTBUS.
Kodepmentsl. OTinuns GepMEHTOB OT HEOPraHUYECKUX KaTannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3nuYHbIX PaKTOPOB.

[lepBuuHBIl CHUHTE3 OpraHWYEeCKHWX BemecTB B kierke. Potocunre3. Ponb
XJoporiactoB B mporecce (orocuHTeza. CBeroBass W TeMHOBas (asbl.
[IponykTuBHOCTE QoTOCHHTE3a. BnusHue paznuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mmbl. Bumer Oposkenus. I[IpomykTel OpokeHUs H UX
WCIIONIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MKoamn3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BI.

buonornueckoe oOkuCiIeHUE, WIM KIETOYHOE JblXxaHHe. Poinp MUTOXOHIpUK B
mporeccax OHMOJIOTUYECKOT0 OKHCJICHHUS. [Muknuueckue peaxuu.

OxucmurensHoe dochopunupoanue. [Ipenmymecrtsa aspoOHOro mytu oOMeHa
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BEIIECTB Tepel aHa3POOHBIM. DPPEKTHBHOCT IHEPIETUIECKOTO 0OMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PpEaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTndeckuii
KoJI, ero csoucrBa. Tpanckpumnuusa — Marpuusbslidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTapHOCTh, aHTUIIAPAIIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbix PHK B OGuocunTe3e Oenka.
YcnoBuss OmocuHTeza Oenka. KomupoBanue amMuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y NpoKapuoT U dyKapuoT. Peryssnus akTHBHOCTH T€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob6, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekieTouHble (DOPMBI JKU3HM M OONUTaTHbie mapasuThl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >KMBOTHBIX, pactenuid. CIINJ], COVID-19,

conuaJibHbIC U MCIUITNUHCKHUC HpO6JI€MI)I

Knerounsnii uwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIecCcoB, NpoTekamux B uMHTEpdasze. [loaroroBka KIeTKu K
nenenuto. IlpecuHTeTndeckuii  (MOCTMUTOTHYECKUN), CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MIPEMUTOTUYECKUI) TEPHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAUIEIBHOCTb.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHI. JIMIUIOMAHBIA U
rarioniHbIl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xiieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX IPOLIECCHI.
Tunsl MuTo3a. Kapuoknnes u nurokuHe3. buonorumueckoe 3HadeHHE MHTO3a.
Perynsmus mutoTndeckoro nukia kiaetku. [lporpammupyemas kietounasi rudens
— amomnTo3.

(DYHKLII/IOHB.J'ILH&}I TCHOMHKA
OpPaHI/ISM KakK OMOJIOTHYecKas CHCTeEMa

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun meno3sa.

[ToBenenue xpomocoMm B merose. Kpoccunrosep. buonornueckuii cmpici Meiio3a
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1 IIOJIOBOTIO IIporecca. Meno3 v ero MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszButHve. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moj0OBbIX KiIeTOK. OMIOJOTBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
Ipo0JieHUsT MJIEKONMTAIOIIMX. 3apobILeBble JHUCTKH (racTpysanus). 3akiaika
OpPraHOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBaloOLIerocs 3apoibllia (3MOpUOHANbHAs WHAYKUMSA). 3akiajka IJIaHa
CTPOEHUS JKHBOTHOTO KaK pe3yJbTal HEPApXUYECKUX B3aMMOACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXNKarolIeH
cpeapbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Hempsimoe
pasButHe. Pas3Butue ¢ Meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOjOrMyeckoe 3HauyeHUE NPSIMOrO M HENPSAMOro pa3sBUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHbIX. DaKTOPHI peryiasluu
pocTta SKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pPa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepnopl oHTOreHe3a yenoBeka.

PasmMHoxeHne u paszButue pacteHuid. ['amerodutr u crnopodur. Meiioz B
KU3HEHHOM IMKJIe pactenuii. (OOpa3oBaHue CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoifHOe OIUI0I0TBOpPEHKE Y IIBETKOBBIX pacTeHHi. OO0pazoBaHue U

Pa3BUTHEC CEMCHU. MexaHHu3MBbI peryirsiniu OHTOTCHE3a y paCTeHI/Iﬁ " )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL | OMOJIOTMYHBIE XPOMOCOMBI, AJIJICJIBbHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3uroTa, rerepo3nurora, 4ucrad JIMHUA, T I/I6pI/II[BI, I'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC METOJABI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-IeCKHI>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUAIN

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpusioB mnepBoro mokosieHus. IlpaBuno nomuHupoBanus. Brtopoil 3akoH
MeHngens — 3akOH paclIelyIeHus MpU3HAKoB. LluTonormuyeckne OCHOBBI
MOHOTHOPHUAHOTO CKpeInBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyroniee ckpeuiuBaHue. IIpoMeXyTOUHBIM XapakTep HaclleJOBaHMS.
Paciiernuienne npru3HAaKoB MIPU HETIOJIHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuyBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICOJOBaHUA ITPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IG OCHOBBI JAUTH 6pI/II[HOFO
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CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJeA0BaHUE TI'€HOB, HAPYIICHUE CLEIUICHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEpOraMeTHbIN moJ. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lomumepus

BzaumoneiicTBrue reHoTUNa U cpenbl ipu hopmupoBanun (peHoTuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJWYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTU:
HEHAaCJIEACTBEHHAs] M HaCJICACTBEHHAs.

MoudukanionHass ~ U3MEHYUBOCTb. Poib cpeapl B (dbopMHEpOBaHUH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psijt
u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HKAIIMOHHON
M3MEHYMBOCTH.

I'enotnnmyeckas n3MeHUUBOCTh. CBOMCTBA F'€HOTUITHYESCKOM M3MEHYHMBOCTU. BHIBI
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas uW3MEeHYMBOCTh. Mei03 ¥ TOJOBOWM TpolecC — OCHOBA
KOMOHMHATUBHOI M3MEHYUBOCTU. POIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOr0 pa3Hoo0pa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHas U3MEHYUMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUWU. SIepHbIE W IMTOIUIA3MAaTHYECKUE
MyTaru. COMaTHYECKUE U TIOJIOBbIE MyTalMK. [ [pUYrHBI BOBHUKHOBEHHWS MYyTalIHi.
MyTareHpl M WX BIHMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacliecTBeHHOW n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCHHepHaﬂ U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIeHOMa
yenoBeka. MeTonbl  WM3y4eHUsT TEHETUKM  4eNOBEKAa: T'€HEeaIorMYeCKui,
OJM3HEILIOBEIN, IUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETHYECKU . CoBpeMeHHOE onpeeeHue TeHOTHIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YKCIIE C MOMOIbBIO
[MIIP-anamm3a.  HacnencrBeHHble — 3a00jeBaHUs  YeJIOBEKa. | GHHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJI0BEKA. bonezuu C HAaCJIEICTBEHHON
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEUIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYECHNH T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukaius 1 ceNeKius. 3apoxkaeHne CeJIeKIMU U jomectukaimu. Yuenue H.M.
BaBmiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOTr0OOpas3us KyJIbTYPHBIX PAaCTEHHH.
Ponb cenexkimu B co3qaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, mopoaa,
ITaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBoctd H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKYCCTBEHHBI OTOOp: MAacCOBBIM |
WHIUBUYyJIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
Mpou3BOUTENIed MO MOTOMCTBY. OTOOp HO TE€HOTHUIy C HMOMOMIbIO OICHKHU
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMolIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOoJl CEJIEKIIMOHHON pa0doThl. PaguannoHHbIi 1
XUMHUYECKU MyTareHe3 Kak MCTOYHUK MYTaluid Yy KyJIbTYpHBIX (QopM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PEIAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 17151 mosryueHust ICXOAHOTO MaTepraia JIyIsl CeJICKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBuooBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepojcTBeHHOE CKpelBaHWe, WM ayTOPUIUHT.
I'erepo3uc u ero npuumsbl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruiomusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

OOBEKTHI, UCNOB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpajuIMOHHAs  OHOTEXHOJIOTHSL:
xjie0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHUHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertoa TpaHCIUTaHTalUHU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpyHpoBaHue pexkomOuHaHTHbIX JIHK. JlocTkeHus W TEpCIeKTHUBHI
XpPOMOCOMHOW M TEHHOM WHXEHepuu. MenunuHckiue OUOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOOGpaSI/Ie OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranuyeckoro Mwupa. llpuHnumnel kinaccugukanuu opraHu3MoB. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHUS M JKU3HEACATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKIETOUYHbIE TPUObI, OJHOKIETOUYHBIE BOJOPOCIH, APYTHUe
npoTUCThl. KoJOHMANIbHBIE OpraHu3Mbl. JI[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amEOouAHOE, KT'YTUKOBOE, PECHUYHOE. 3alliuTa y OJHOKJIETOUYHBIX OPraHU3MOB.

PazpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI
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MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBSA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe 1uenoe. TkaHu pacTeHuid. TuNbl PacTUTENbHBIX TKAHEH:
oOpaszoBarenibHasl, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocty cTpoeHUs, QYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHnd. OYHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBbI U
Hactuu. llorymomieHne BOJIBI, YIJIEKUCIONO Tra3a W MHUHEPAIBHBIX BEILECTB
pactenusimu. [lpixanue pacrenuid. Auddysus razoB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. DUTOHIUIBIL.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpakuMocTb U peryisiuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOrok/ieToyHble  KMBOTHBbIE.  B3aMMOCBSI3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, opradbl 1 CUCTCMbI OpPTraHOB MHOI'OKJIECTOYHOI'O OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
JKABOTHBIX TKaHEM: DJIUTENHAIbHASA, COCAWHUTENbHAS, MBIIICYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKIMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIMU OPTraHOB M CHCTEM OpPIraHOB.
Omopa Tenma opranu3moB. CKeleTbl OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHMH ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBrKeHWEe MHOTOKJIETOUHBIX JKMBOTHBIX. IluTanue sxuBoTHbIX. IluTanue
MMO3BOHOYHBIX )XHUBOTHBIX. [[pixanue xuBOTHBIX. KokHOE mpixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHW€ TO03BOHOYHBIX >KMBOTHBIX. OJBOJIOLIMOHHOE YCJIOKHEHHE CTPOCHUS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTejbHasi cUCTeMa 4yeloBeKka. MexaHu3m
BEHTWJIAIIMK JIETKUX Yy TNTHIl W MICKOMHUTAIONIMX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHCHOpPT BeUIECTB Yy XUBOTHbIX. KpoBeHOCHast cuctema u eé
opranbl.  KpoBeHocHas  cucrema  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. OBOJIONUOHHBIE  YCIOXHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX >XKMBOTHBIX. BplneneHue y opranu3moB. Beigenenue y
#KUBOTHBIX. CoKkpaTtutenbHble Bakyonu. Opransl BeieneHus. CBs3b MOJOCTU TENa
C KPOBEHOCHOM W BBIICIUTEIBHON cuUcTeMaMu. BrpinelieHue y NO3BOHOYHBIX
KUBOTHBIX. 3aliUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI M uXx

IIPOU3BOJHEIC.
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PaznpaxkxuMocCTh U peryisius y opraHu3MoB. Pa3apakuMoCTh y OTHOKIECTOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJslus y MHOTOKICTOYHBIX
pactenuii. PocToBble BelecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pedieKTOpHasi PeryJisiusi Y MHOTOKJICTOYHBIX KHUBOTHBIX.
HepBHas cuctema u e€ oTenbl. DBONIOIMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMMm i 3PGEKTUBHON (YHKIIMOHATBHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  TIPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

OpraHbl 1 CUCTEMBI OPraHOB yesnoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. J[efiCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOM M SHAOKPUHHOM cucTteM. [unoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbIE U YCIOBHBIC PEIICKCHI

3ammTa opranu3ma oT OosiesHed. MiMmyHHasi cucreMa denoBeka. KiieTounslii u
IYMOpajbHBIA HMMMYHHUTET. BpoxkaEéHHbBIN, NpuoOpeTéHHBIN crneunuduyueckuit
uMMyHUTeT. Teopuss  KJIOHAJIbHO-CelEeKTUBHOro uMMmyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ peryiasuus

Jbixanue yenoseka. ud¢ys3us razoB uepe3 MoBEpXHOCTh KIETKHU. JlpixaTenpHas
cucTteMa 4esoBeka. JlpIxarenmpHas  MOBEPXHOCTb. Perymsmus  abIXaHUS.
JIpIXaTeabHbIe 00BEMBI

[InmeBapurensHas cucrema 4enoBeka. OTHOenbl NHIIEBAPUTEIBHOTO TPAKTA.
[InmeBapurenpHble  Kene3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKIIETOYHOE
MUILEBAPEHUE

ITokpoBel M wux mnpousBojaHble. Opranbl BbaeneHus. Ilouku. Crtpoenue u
¢byHkuonupoBanue HeppoHa. OunbTpanus, cekpeus U o0paTHOE BcachbIBaHHUE
KaK MEXaHU3MbI pabOThl OpraHoB BblesieHus1. OOpa3zoBaHuEe MOYH Y YEJIOBEKa
JIBIKeHME 4elloBeKa: MbllieyHas cucteMa. CKeleTHble MBILINBI U UX padoTa.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH
Teopust sBoMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

OpomounonHass teopus Y. JlapBuna. IIpeanochUiKu  BO3HUKHOBEHMS

napsuHHU3Ma. JKu3Hb 1 Hay4yHas nearenbHocTh Y. JlapBuHa.
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JIBmokymue cuisl 3Boionuu BuaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTh
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunternyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtoru. CoBpeMEHHAast HBOJIOIMOHHAS OMOJOTrHs. 3HAaYCHHUE BOJIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[Tonmynsimus kak ayeMeHTapHas eauHuia 3BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMM KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (GaKTOPHl (ABWKYIIME CHJIBI) OSBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciydaiiHble
HEHANPaBIIEHHbIE M3MEHEHUs YacToT aulened B momymsauusx. Oddekt
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMA: reorpaduueckas
(mpocTpaHcTBeHHas ), brnooruyeckast (pernpoyKTUBHas).

EctectBennbiii  orOOop — HampaBinsoomuid  dakrop sBomonud.  Dopmbl
€CTECTBEHHOTO  O0TOOpa:  JBIKYLIUH, CTaOWIM3UPYIOLIUH, pa3pbIBAIOLIUI
(nm3pyntuBHbIi). [TonoBoit oT6Op.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucrnocobneHuit y opranuzMoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykrypa. BunooOpa3oBaHue Kak pe3ysbTaT
MUKposBoJtoiu. M3omsamus — xiroueBoil dakrop BupooOpazoBanus. Ilytu u
CHIOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOWIU3AIIHS,
rubpuanzais). JJITenbHOCTh 3BOIIOUOHHBIX MTPOLIECCOB.

MexaHu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpPaHEHHUs
OropazHooOpa3usi. MUKPOIBOMIOIMS W KODBOJIOIMS TApPa3uTOB M HMX XO35ECB.
Mexanu3msl pOpMHUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI

C HeH

MeTtoapl nu3ydeHuss Makpos3Boironuu. [lageoHTomornyeckue MeTOAbl M3YUYESHHS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpaguyeckue Metobl u3yueHust 3Botonuu. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasl-sHIeMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIOTHYECKHE METOJbl HM3Y4YCHHUs
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3BONIOLUU. ['€@HEeTHYeCKHe MEXaHU3Mbl JBOJIIOIMM OHTOICHE3a M MOSBJICHUS
SBOJIOUMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  HW3YYEHHS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI IMOCTPOSHUS (PHIIOTEHETHYCCKUX
JIEPEBbEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuia) 3BojtonuU. HeoOpaTMMOCTh 3BOJIOLUU.

AnanrtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIIUU

Hayunble runore3bl MNpPOUCXOXKICHMS JKU3HM Ha 3emie. AOHOreHes H
naHcnepMmus. JloHay4dHble PEeACTaBICHUS O 3apOKICHUH KU3HU (KPEallMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cpnamwmannanu, JI. Ilactepa. IlpoucxoxiaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKod sBoitonuu. [lmanerapHas (reosoruyeckas)
IBOJIOLMUS. XUMHUECKass »3BOJIOLUSA. AOHOTeHHBIH CHHTE3 OpraHMYeCKUX
BemlecTB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nosimMepoB U3 MoHoMepoB. KoarepBarnast runotesa A.J. Omapuna, rumnotesa
nepBuuHoro OynboHa JIk. XongeiiHa, reHetudeckas rumnore3a I'. Mémnepa.
Pu6osumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas 1mkasa: 0HbI, Opbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONUA MeTabonm3ma. BO3HUKHOBEHWE TEPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpycoB. IIpoucxokIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIONMU BBICHIMX pacTeHuil. OcCHOBHBIE apoMopdo3bl
pactenuid. Bbixox pacrenuit Ha cymry. IlosBieHue CIOpOBBIX pacTeHHH U
3aBoeBaHne uMmHu cymu. CemeHHble pacTeHus. lIpoucxokneHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [IepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUSA TO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentunuii. [IpoucxoxaeHNE MICKONHUTAOIINX U
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ntun. [lpuanun xmodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMHU U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emiie 1O 3paM U IepuogaM: apxeu, mpoTepo30ou, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAHHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiuuioro. [Ipuuyunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonsl anTponosiorud. CraHOBIIEHUE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATHYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA — YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTpONoOreHe3a: OHOJIOTHYECKHE, COIHAJIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM AaHTPOIIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIFOJIEH.
UYenoBek  yMenblil, IeEpBble H3TOTOBICHUA opyauil  Tpyaa. UYenosek
MPSMOXOJISAIIUNA W TIEPBBIA BBIXOA JIoAeW 3a mpenensl Adpuku. Yemosek
reiienb0epreckuii — oOUi NpeJoK HeaHIEepPTATbCKOro YeloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMarTa.
YenoBeKk pa3yMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 IpeneiaamMu AQpuk.

DBONIOIUS COBPEMEHHOIO ueioBeKka. EcTecTBeHHbBII OTOOp B MOMYJSALHUAX
yenoBeka. MyTalMoHHbI nporiecc W noiaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISIHUIAX COBPEMEHHOTO
YeJioBeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeonHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHuKaHCKas). Bpemss M IyTH pacceleHHs YelloBeKa I10 IUIaHETE.
EmuacTBO  yenmoBeueckux pac. HaydHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBHUAM OKPYXKAIOLIEH Cpeabl.
Bnusinue reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPQOJOTHIO U

(U3HOOTHIO YeTIoBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU



7.1

7.2

7.3

Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJIOTUH C IPYTUMH HayKaMHU.
Meroast skonoruu. lloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B  IKOJIOTHU:
MpUPOAHbIE U JiabopaTopHble. MozenupoBaHUe B SKOJOTUU. MOHUTOPHHT

OKPYIKaIOIIeH Cpebl: TOKaIbHBIN, pErHOHAILHBIN U T7100aIbHBIN

Dkojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
9KOJIOTMUECKUX (DaKTOpOB: abMOTUYECKHE, OUOTHYECKHE, AaHTPOIOICHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrW4yeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkonoruyeckuit gaxrop. [eiicTBue pasHbIx
Y4acCTKOB COJIHEYHOTO CHEKTpa Ha OPraHu3Mbl. OKOJOTWYECKUE TIPYIMIIbI
pacTeHM M JKUBOTHBIX 10 OTHOLIEHMIO K cBeTy. CHUrHajbHas posib CBETa.
doTonepruoansm.

Temmepatypa kak skonorumdeckuil cdakrop. JleiictBue Ttemieparypbsl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak okonoruueckuit  ¢dakrop. [IpucrmocobneHust pacTteHuHit K
noJi/iep>kaHuio BogHOro Oamanca. Krnaccudukaiuys pacTeHU MO OTHOIIEHHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
ryOWHHAs  TOAMOYBEHHAs, BHYTPUOpPraHuU3MeHHas. DU3NKO-XUMHUYECKUE
OCOOEHHOCTH CpeJl oOMTaHMs OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KHU3HU B Pa3HBIX Cpe/Iax.

buonornueckue purmbl. BHennne u BHyTpeHHHE pUTMbl. CYyTOUHBIE U TOJIMYHBIE
putMbl. [IpHCcOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBUN
KU3HH.

XKuznennvle popmbl opranusmos. [loHsTre o xu3HeHHON Qopme. Ku3HeHHbIE
(GOpMBI pacTeHMil: AepeBbs, KYCTapHUKH, KyCTAPHUYKH, MHOTOJETHHE TPAaBBI,
OJTHOJIETHUE TpaBbl. JKu3HEHHBIE (DOPMBI )KUBOTHBIX: TUAPOOMOHTHI, T€OOUOHTHI,
a’3poOuoHTHI. OCOOEHHOCTH CTPOESHUS U 00pa3a KU3HU.

buotnueckune daxtopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIIHAYECTBO, cCUMOUO03 U ero ¢opMmel. [lapazutusm, koomeparusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckne). 3HaAUYCHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele

obutanus. [IpUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

DKOJIOTHYECKHE XapaKTePUCTUKHU momymsinuu. [lomynauus kak Ouojorudeckas

cucremMa. Posib HEOHOPOIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOECHHOCTEH
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Ouosioruu BUJIOB B (POPMHUPOBAHUU TPOCTPAHCTBEHHON CTPYKTYpBI HOMYJISIIHMA.
OcHOBHbBIE MOKa3aTeNU MOMYJSALUU: YHUCIEHHOCTh, IUIOTHOCTb, BO3pAacTHAas U
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IONYJISLUH.
JluHaMuKa nomyisuuu U e€ peryisiuus. buoTudeckuil NOoTeHIUan MOIYJISLUH.
MognenupoBanue OUHAMMKU — nomyisinud. KpuBble pocTa  4MCIEHHOCTH
nonyisiuuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH NONYJALMHA: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKosormyeckoil Hume Buaa. MectooOutanue. MHoromepHas
Mozenb sKkonorndeckod Humm Jk.M. XatunHcoHa. Pa3zmepbl 3Konoruueckoin
Humy. [ToTeHnmanbHas ¥ peaan3oBaHHAs HULLIH.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHLIX BUI0B

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoOIleHO3e. OJKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJIOKW OPraHU3MOB B JKOCHCTEME: TMPOMYIECHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHU. Tpoduyeckue Lemnu U CEeTH.
Abuotnyeckue 61m0ku dKocucTeM. [TouBbI M Wil B 3KOcHcTeMax. KpyroBopot
BCIICCTB Y MOTOK SHCPIUH B SKOCUCTEME.

OcHoBHbBIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUe
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIE CYKIIECCHHM M WX IPUYMHBL. AHTPONOI€HHbIE BO3/JECHCTBHS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue u moiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipupoanpie 3KOCHUCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOIIOT€HHBIMU U TPUPOJHBIMH 3KOCHCTEMAMM.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas diopa u
¢dayna. CuHaHTponU3alus TOpoAcKoi (ayHbl. buonornueckoe u Xo3siCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX.

[TepeHoc sHEepruM U BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3mMosB, HOHyHSII_[I/Iﬁ U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHLIX U

AHTPONOT€HHBIX BO3CUCTBUI

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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CyllecTBOBaja >ku3Hb. YueHue B.M. Bepuaackoro o Owuocdepe. Obmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepnsl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM  dKocucTeMbl.  J/luHamuueckoe — paBHOBecue B Ouocdepe.
KpyroBopotbl BemiectB M OHOr€OXMMHUYECKHE LMKl (yryiepoja, a3oTa).
PurmuuHOCTS siBNEHMI B Onocdepe.

3onanbHOCTh OMOcheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMEIIAaHHbIE U IIUPOKOJUCTBEHHBIE JieCca, CTENH, CaBaHHBI,
MyCTBIHU, TPOINUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIN MU OMOMOB CYIIIH.

Crtpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OIICHKA MX PECYpPCHOIO MOTEHIMAIa U
o6uochepHbIx QyHKINN

DKOJOTHYeCcKHe KPU3UCHl U UX MpHUuHbL. Bo3nelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpenbl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BogHbIX pecypcoB. Paspymenne mouBsl. OXpaHa MMOYBEHHBIX PECYPCOB.
W3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBL.
Kpacupie xaurun. Ocobo oxpansiemble npupoansie Ttepputopun (OOIIT).
Boranndeckue cazpl ¥ 300JI0THYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIBI YCTOMYMBOTO PpA3BUTHUS YEJIOBEUECTBA U MPHUPO/IBI.
PammonanbHOE  MPHPOIOIIONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

TepemoB A.B., IlerpocoBa P.A. buonorusi. buonoruueckue CuCTeMbl 1
nporieccsl (yriyoneHusiid yposens). M.: OO0 "HUOL] "Muemo3una"
[Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue; [log penakuueit
[Taceunuka B.B.//buonorus. 10 knacc. YueOnuk. bazossiii ypoBenb. M.: AO
"UznarensctBo "[IpocBenieHune

[Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue; [lon penakmueit
[Taceunnka B.B.//buosnorus. 11 knacc. YueOuuk. ba3osiit ypoens. M.: AO

"UznarensctBo "[IpocBenienne”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bub6anoreka IHOK
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