PABOYAS ITPOT'PAMMA

yueOHoro npeamera «buosiorus. Yriy0JaeHHbIH YPOBEHb)

st ooyvaromuxest 10 —11 kiaccos

nrT. FopHOYpanbCKuii

2025



MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owmomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepanmmy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayo6nénnoro ypoBHs uszydenus (10-—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOM obiactu «EctecTBeHHO-
HayuHble mpeameTb». CorimacHo mnonoxenusMm OPIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUNUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKM, CPEIHUM
o01uMM, cpeHUM MpoheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MOpoQopUeHTAIMEd OO0ydYarolUuXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOTO 3HAHUA, CBSA3aHHOTO ¢ OMOJOTrHUEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJayax HM3ydeHusi ydyeOHoro mnpenmera «buonorus» Ha yriyOJ€HHOM
YpOBHE, onpeaeisieT o0si3aTesibHOE (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIeA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C H3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opa3e >XKHU3HHU, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXKarolel mnpupoaHoi cpene. B
nmporpaMme Mo OMOJIOTHM TakKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbOopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
oOyJaromuxcss MO OCBOCHHUIO COAEpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paciuidpeHue U yriayOJleHne 3HaHWM OOYyYaromMXCs O UBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYyYalOMMXCA K MOCIHEAYIOMIEMY IOJYyYEHHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3/eloB OMOJIOTMH HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
paciMpeHbl U yriayOJaeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XKHUBOTHBIX,
rpubax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, TMOJYYEHHBIMU OOYYaIOIIMMHCS TMPU HU3YyYEHUU
(bU3UKK, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUMOHHBIM MOAXOABl K HU3YYEHHIO OHOJIOTHH.
CoryacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus IuiaHeTrl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTHM Pa3BUTHUS, TEHETUKU M CEJEKUUH, OMOTEXHOJOTMU U CUHTETUYECKOU
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOy4yarolMuXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHHUE
OOy4YarOIIMMUCS OMOJOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTHSL M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbI
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPHUEH CTaHOBJIEHUS W Pa3BUTHUS
TOM uau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEILICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOia€HHOM ypOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAHUAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoJiorueil, winM K BBIOOpPY
y4eOHOT0 3aBeICHUS ISl IPOIOJKEHHS OMOJIOTUYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreoneHo3, ouocdepa); 0 BbIIAIOLIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOW OWOJIOTUH, MaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMH  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTopum M B mpupoje (HaOIoJaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaZIcHUE OOyYaloIMMHUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UPOBaTh W HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(POPMAIMIO; IOJIb30BATHCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPYXKAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYaHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoOIleCCE€ 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIAEMbIMU €10 MPOOJIeMaMH, METOI0JOTUuel
OMOJIOTHYECKOT0 UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCJIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOAEITUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YJarONUXCs IIEHHOCTHOTO OTHOIICHUS K KUBOU MIPUPOJIE B
IIEJIOM M K OTJICTTLHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
IPUPOAOIIOIB30BaHUN (COOJIOIEHNE NpaBWi IOBEIEHUS B MPUPOAE, OXPAHBI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 370POBbs
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOJHOTO M  TEXHOTEHHOI'O  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00ydYaroluMMucH
WHIUBUyaJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kitacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3aloOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTUHU
OCYIIECTBISIETCS ¢ y4ETOM CHEIM(PHUKU €ro COAEpKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CPETHETO
PO eCCHOHAILHOTO U BHICIIET0 00pa30BaHUs.

OO0s13aTeIbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXcs B BBITOJTHCHUH TMPOCKTHBIX M YYeOHO-HCCIIEI0BATEIHLCKUX PaldoT,
TEMaTHUKa KOTOPBIX  OMPEIENSeTCSs y4YUTelleM Ha OCHOBE HWMEIOLIUXCSA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHMU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseui, I'. Mennens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbl U UX H3YyY€HHUE

JKuBble cUCTEMBI Kak MpeaMeT Hu3ydeHus Ouonoruu. CBOMCTBa >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, nzyyaroire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALINU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3allvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBuCUMOM TiepeMeHHOU. [InanupoBanme oskcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBast runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH TMMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXeHUS pe3yJIbTATOB JSKcrnepuMeHTa. lloHarue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabnmuipt u cxeMbl: «OCHOBHBIE TpPHU3HAKUA KHU3HUY», «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU ITPUPOJIBIY.

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimerka — CTpyKTypHO-QYHKUMOHAJIbHAsI e€auHUUA kuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METO] MEYEHBIX aTOMOB, AU(PEepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauun

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMctopus pa3BUTHS METOA0B MUKPOCKOIIMM.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

IIpakTuyeckas padora «l3yueHne METONOB KJIETOYHON OUONOTHU
(xpomartorpadusi, snekrpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHE B CTPYKTypHpPOBaHUU
KJIETKH, TEIUIOperyssiunu. MuHepanbHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
poJib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekysibl. [lepBuunast
CTpyKTypa Oenka, HenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAs
cTpykTypsl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, TMCaXapu/ibl, OJUTOcCaxapybl U MOJUCAXapPU/IbI.
OOmuit  mnaH CcTpoeHHssT M (U3MKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonornueckue gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. /[pyeue wuyxneozuompugocgpamovr (HT®D). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKky, NPOMeoMUKU.

CrpykrypHas Ouojorusi: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUi OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull CuHme3s OUOMOIEKY U UX HENPUPOOHBIX AHATI0208.

JleMoHCcTpauun

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepronuueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYyJbl», «CTpoeHHE MOJIEKYI
yrieBoaoBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHHE: XUMUYECKAsI TOCYIa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
pEaKIUii».

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

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbel KIETOK: 3yKapuoTHuecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue mpokapuoTHIecKoi kiieTku. Kierounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneruénnas auddys3us), aKTUBHBINA (NMIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TprOOB.

[Huronna3zma. [{uro3ons. [{utockener. JBuxkenune nuromniazMbl. OpraHouIbI
kieTkdn. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (YHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUUN
petukynyM. CekperopHas QyHkuus anmnapata ['onpmxu. Moougurkayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKM:  MHUTOXOHJPUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIMU MHUTOXOHIpuM U miactufl. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUIBl  (OTOCHUHTE3UPYIOUIUX  IYKApHUOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUM.

HememOpanHubie opraHouabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB MW pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGosouka siipa, XpOMAaTUH, KapHoIlia3Ma, SAPBIILKH, UX CTPOCHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamuir. benku
XpoMaTUHA — THUCTOHBI. /[uHamuka s0epHOU 00010uKu 6 mumose. AHoepHblil
Mparcnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

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

JlaGopaTopnass pabora «l3ydyeHue CTpOEHUS] KIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJIU3a B
PACTUTENIbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUE JHEPIUH B KJIETKe

ACCUMUJIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoja B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne kieTku: mnpeBpamieHne AT B
oOMeHHBIX Tpoueccax. DOepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakIuii OT pa3INYHbIX PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKcuceHHblll pomocunme3 )y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B MpoLecce
¢dotocunTteza. CetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munul
gdomocunmesa. [lponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HaKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOJOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucienus. [{uknmnueckue peakiun. OKUCIUTEIEHOE
dbochopunupoBanue. Ouepeus memopaHnoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes] aHa3pOoOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass padora «l3ydeHue  KaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlabGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHast uHGopManus U peaju3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOX, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTese Oenka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUl 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekiieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe ¥ MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz donvwux maccusos («bigdatay)
CMpPYKmMypHuIX Ouoiocudeckux oannwvlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JeMoHCTpanun

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

Tabmumpsl u cxemsl: «buocunres 6enka», «['eHernueckuit koay», «Bupycem,
«baktepuodarmu».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. WMutepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekalImmx B uHTepdaze. IloaroroBka KieTku K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUI ) epuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanuma. [lpuanuner perumkanyu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TemomMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIl. JIUIIOWIHBIA W
rariouaHbeli  HaOboOpel  XpomocoM. ['oMonormunsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuto3. CTaguy MHUTO3a W MPOUCXOJAIIME B HHUX

nporiecchl. Tumnbl MuTo3a. KapnoknHes u muTokuHe3. buosorudeckoe 3HadeHUE
MHUTO3A.

Perynsnust MUTOTHYECKOTO THKIA KIETKH. [IporpamMMmpyemasi KiIeTOYHas
rudeb — anomnTo3.

Knerounoe smpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, ouggpepenyuposxku, cmapenus u eudenu xiemokx. «l{ugposas
KliemKkay» — ouourgopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpoMocomy, «Permukanus JTHK».

O6opynoBaHHE: CBETOBOM MHUKPOCKOTI, MUKpOIIpenapaTthl: « MHUTO3 B KJIeTKaxX
KOpelIKa JIyKay.

Jlaboparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenaparax.

JlaGopaTopHasi pabota «HaGmroneHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpTaHU3MOB. OmHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTtepum, apxew, OJHOKJICTOUHBIE T'PUOBI, OJIHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTH. KOJOHWAIBHBIC OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHU, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIUI U pacoIOkKEeHUs TKAaHEH B OpraHax pacTeHUU.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUsA, (PYHKUMNA H
pacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMKEHHE  OJHOKIETOYHBIX  OpPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jp1ixanue opranu3MoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. J{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMUBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKONUTaOMuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpallieHus. OBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplla v €€ peryJisiius.

Beigenenne y opranu3mMoB. Beigenenue y pacrenui. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelusi U 00paTHOE BcachblBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKHBOTHBIX M 4enoBeka. [louku. CTpoeHne u (QyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Ooje3Hedl. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUIecKuit
UMMyHUTET. Teopus KIOoHaIbHO-celdeKkTuBHOro ummynutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte ¥ perymsanus |y OpramusMmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasiuus y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIEeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pedaexTopHas ayra. be3ycinoBHbIe U yCIOBHBIE pe(IEKCHI.

['ymopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMa KMUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtanmamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuupel u cxembl: «OIHOKJIETOUYHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenumit», «KopueBbie cuctembly, «CTpoeHHE CTeOs,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KXMBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BprgenurenbHas cucteMa», «HIOKPUHHAS cuctemay, «CTpoeHHe MBIIIbD,
«Ammynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBuas cucrema srymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cuctema  nrumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHe: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHU3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX pACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacierieHus Kpaxmana U OeKoB 1o AeicTBUeM (epMeHTOB, 000pya0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHnue TKaHEel paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX Y.

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUS: IOYKOBAaHUE,  CIOPYJISLHUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lomoBele kieTkW, Wik rameTtsl. Meino3. Craauu
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a W IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponpieBoe pasBurue. ['amerorenes y uBOTHBIX. [10J10BBIE KENE3HI.
OOpazoBaHue U pa3BUTHE MOJNOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenune. Tumbsl  apoOieHwus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIECKOMUTAIOUIUX. 3apOJABIIICBBIE JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW U3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpPUOHATbHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO Kak  pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PasButue ¢ wmetamopdo3oM y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaueHHE MPSMOTO0 U HEMPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUlbl pocTa KUBOTHBIX. DaKTOPBI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnosl oHTOreHesa uenoBeka. CTapeHue U CMEpTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl OGecnosoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pasButhe», «PasBurne wmanckoro xyka», «PasButue capanum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <«JKM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKIT COCHBDY.

O6opyioBaHHEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax.

IIpakTuyeckass padora «BplsiBIeHME NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poib 0oT€ueCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOABI  TCHETHKW: THOPUIOJOTHYECKUN,  ITMTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0oHOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us THOPUIOB MEepBOTo MnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs NPU3HAKoB. L{UTOosIOrMyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umore3a 4iucTOThI raMer.

AHanmsupyronee ckpemmBanue. [[poMeXyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre nmpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEILMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEACTBEHHOCTH.

['eHeTuka nojia. XpOMOCOMHBIM MEXaHU3M OMpPEAEIEHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M Te€TepPOramMeTHbIA I10J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3auMonencTBUe HeEauleNbHbIX T'E€HOB.
Kommnementaprnocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTHUECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OpPMAIUU B TTOKOJICHHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3aKoH
Mennens», «AHanu3upymoouiee ckpenuBanue», «HemosnHoe TOMUHHpPOBAaHHEY,
«CrersieHHOe HacJeIoBaHWe TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJay,



«Kapuotun uenosekay, «Kapuotun apozodpuib», «KapruoTum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoJeNb JJisl  JIEMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3us
rUOpUIOB TIEPBOTO TOKOJICHUS M pPAcCIICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JIJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TeHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOIu(MUKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNTHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAas WM3MEHYMBOCTHb. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpejiesiax OJTHOr0 BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMd. SaepHble U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYECKUE U TOJIOBblE MyTaluu. [IpuunHbI
BO3HUKHOBEHHUS MyTalnuud. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSEHEMUYECKUX (HaKkmopos 8
HACe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u cxeMbl: «Buael  um3mMeHumBOCTHY», «MoauduKalmoHHas
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MCHYHUBOCTEY, «Meiosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00JIeBaHUS YeI0BEKay, « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas IporpaMMa HMCCIEAOBaHUS T€HOMa
yenoBeka.  MeTroabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUUECKH. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a0051eBaHus YelloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS F'€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($hU3NYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katolei cpenl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

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

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POIJOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUHUs. 3apOXKICHUE CEIEKIMH U JTOMECTUKALIMH.
VYuenne H. W. BaBunoBa o IleHTpax mNpOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKkImoHHOM paboThl. VCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp 1O TEHOTHIY C TOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJIEKIMOHHOM  paboThl.
PanuanOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTalUil y KyJIbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Tomyuyenue MTOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnu3kopoACcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U )KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOAMYENd i1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax VIVUUeHUs. CYUecmeyiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«MeTtoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtarenesy.

JlabopaTopHnasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

IKcKypeusi «OCHOBHBIE METOIbl U JOCTHUKEHUSI CEJIEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOMUCTIBITATELHBIM YyYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOPATOPHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJICOOMEUYeHNEe, TMOJIYyYeHHE KHUCJIOMOJIOYHBIX IMPOJYKTOB,
BUHOAEnne. Mukpoouonoruueckuit cuHtre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C 1IEJIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.



Kierounass unxeHepus. MeToapl KynbTypbl KJIETOK M TKAaHEW PACTECHUM U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeleKUuH pactenuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHanTHeix JJTHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WHYKEHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. MCmosb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3aHMS KOMILIEKCHBIX
TKaHEW COYETAaHHMEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 [IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUpYyCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemMoHcTpanuu

Tabmuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HUHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWINAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHHH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTHYecKOW Teopuu sBomonuu (CTD). Hewrpanshas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCcTpaMu

[Toptpetsl: Apuctotens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosoe, Y. lapBun, C. C. YerBepuxos, 1. U. HImansraysen, [x. Xonnein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapsunay, «Haxonku Y. lapBunay, «®opmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojipl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYJALMHA KaK »3JIEMEHTApHOE 5BOJIOLMOHHOE SIBICHHE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyvaiiHble
HEHAIpaBJCHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx.  Oddexr
ocHOBaTend. JIggexm oOymuinounoco zopaviuwika. CHUdCeHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMUWA, CTAOWJIM3UPYIOLIMKA,  pa3pbIBAIOIIMI
(mm3pynTuBHbIi). [lomoBoit 0TOOp. BO3HUMKHOBEHHE M HBOJIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHEe ~ MpUCIOCOOJEHWUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OJIOrHYECKueE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yJbTar
MUKpPOAIBOIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIoCoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUYECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEH.

JdeMoHCcTpauU

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

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxymme
CWJIBl HBOJIIOLUN», «IKOJIOTMYECKass M30JsUUs MONYJALHNA ceBaHCKOU (openny,
«['eorpauueckass M307AUS  JIMCTBEHHUIl CHUOMPCKOW U JIMCTBEHHHULIBI
naypckoi», «llonynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 32 CYIIECTBOBAHHEY,
«MBnycrpranbelii MenaHu3m», «/KuBble HCKomaeMmsie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupozae», «CrnocoObl BuI00Opa3oBaHus», «l'eorpaduyeckoe BUA00Opa3oBaHUE
TPEX BUAOB JaHMABIIIEH», «IKOJIOIMYECKOE BUIO00PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pacTeHuit», «KamyctHo-peneunbiii ruopu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uy4delia MTUIL |
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHUIl U 3Bepeu
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnass  pabora  «lIpucmocoOneHuss  OpraHu3sMOoB M UX
OTHOCHUTEJIbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHWE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJibTaThl

MeTonbl  M3y4yeHHS  MaKpOA3BOMIONUM. [lameoHTOnOrmyeckue MeTO[bl
uzydeHus: oHBoionuu. IlepexonHeie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonasl u3yudeHus sBontonuu. CpaBHeHHe GIIOpBl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PETUKTHIL.



OMOpPHONOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABl MU3yUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XpOMOCOMHBIE MyTallil U 3BOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUY.

JleMoHCTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmunpl u cxembl: «PUIOTEHETUYECKUN PsIT JOLIaaAn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanby»y,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaaud >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelloBeKa M IMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA T'OMOJIOTUYHBIX, AHAJIOTUYHBIX, PyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMmoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHU )KU3HU U €€ ONpoBepKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannudeckux. Ompir C. Mumiepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. .
Omnapuna, TMnoTe3a nepBuIHOro OyipoHa Jx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin U Meroasl €€ wu3zydeHUs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOCUTENbHass U aOCOIIOTHAsS
reOXPOHOJIOTHUs. I'€0XpOoHOIOrHYecKast Kajla: 30Hbl, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckou sBoJirouud. [losBieHne u 3BOMIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICHINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pactenuii Ha cymry. IlosiBlIeHHE CIIOPOBBIX PACTEHUW W
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoMCXOXKIEHHE IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIEC ATamnbl 3BOJIONUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMoOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHNS MMO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuii u pentwimid. IIporucxoxaeHrne MICKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMj€e MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaWHOo30i. OOmas xapakTepuCTHKa KIMMara U
reojoruyeckux mporeccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOoUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopazHooOpasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema onbita @. Penny», «Cxema onsbita JI. [lactepa no
M3YUYCHUIO CaMO3apOXKJIeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BONIOUUNW», «['€OXpOHOJIOrMYecKass  IIKajiay,
«HauanpHbIe 3Tanbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunHmopuTh», «OIHOKIETOYHBIE BOJIOPOCINY,
«MHOTOKJIeTOUHBIE BOAOpoCHN», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbey,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItnupy, «Mnekonuratromme», «Pa3Butne Xu3HU B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHLl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sgaboparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NepBUYHON aTMocepey.

JlabopaTtopnasi padora «/3yueHue M omHMcaHWE MCKONAEMbBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHUSI pPaCTECHUI
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOMCXOKICHHM YEJIOBEKa. Penmmrunosnsie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0AcTBO YenoBeKa ¢ )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU3107I0Tr0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAIMOXOXKIECHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUalbHbIE.
CooTHolIEeHNE OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOIITHE MPEIKH Y€IOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTpaONUTEKU — JBYHOTHE MpEeAKH Jtofeh. YUenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIFOJAEH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuii — 0o0OmME  MPENIoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHAEpPTalbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KJIMMaTa. YeloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasnieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTalmoHHBIH Tporecc ¥ noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3PGEeKT OCHOBATENS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblume pacel: eBpomneowaHas
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUANbHASs]),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeloBeKa K pa3HbIM YCIOBUSIM OKpY)KAroUIeH Ccpeibl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
($bU3MONOTHIO YeTIOBEeKa.

MexaucuMiinHapabple MeToJbl B (u3nuecko  (OMOJIOTHUYECKO)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS W IAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOMyJsuui. buoconnanbHbple HCCIEeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . 5. Porunckuit, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHThI 1 aTaBU3MbD), «JIBHKyIIME CHIIBI AaHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
JIPEBO  YEIOBEKa», «ABcTpajtonutTek», «YenoBek  ymenwlit», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «Tarbl HIBOJIIOLUHU YETOBEKA», «Pacel yenoBeka.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YeJlOBEKa, penpoaykuuu (dororpadum) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YejJoBEKa M 4epena I[IMMIIAH3€, MOJENb KUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEINIM TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «M3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pa3BuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasr sxonoruu. IloneBbie HaOmoOnEHUSA. DKCHEPUMEHTHI B SKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX nenctBus. Kimaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS 3KoJIorHueckux ¢akropos. lIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skojormdeckuin (daktop. Ilpucnocobnenus pacTeHHil K
HoJIepKaHuI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOANOYBEHHAas, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJu4yHble pUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opraHuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennole pOpMBbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpudeckue). 3HAUYCHHE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuupbl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl KUBOTHBIX MO OTHOIICHUIO K CBETY», « TeIIOKpOBHbBIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHWS OpraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennele  Qopmbel  pactenmity, «KuszHeHHbIe  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
NUTaHUS), «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3IUYHBIX OKOJOTHYECKUX (PaKTOpoB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOMBBLIE, TECHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTECHUS, repOapuu U KOJUICKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAcCTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJICKIIMHA >KUBOTHBIX, OOUTAIOIINUX B Pa3HBIX cpejax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAalOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpbisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pacCTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Pob HEOTHOPOMHOCTH Cpelibl, PU3NIecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (OPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiiuidi. OCHOBHBIE TIOKa3aTeIM TMOMYJAIUU: YHUCIEHHOCTb, ILIOTHOCTD,



BO3pacTHasi M IIOJIOBAasi CTPYKTYpa, POKIAEMOCTb, HOPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JAvHamuka nomnynsuuu U e€ peryisinusa. buoTudeckuii MOTEHIMAN MOIYJISLNHN.
MopaenupoBaHue JUHAMUKA NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTpaterun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAsT HUIIH.

Bua kak cucrema nomynsauuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiorunueckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: /Ix. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKUE XapAKTEPUCTUKU TOMYJISIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisium», «Bo3pacTHble  NHpaMHIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humu k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCCENICHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTeMax. KpyroBopoT BemIEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeauM  dAKocucTeMbl. buomacca u  mOpoayKuus.
DKOJIOTHYECKUE TUPaMU/JIbI YKCEN, OMOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe coo0riectBo. bropaznooOpasue u mosrHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbBIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbiopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu skocucmem. IIepeHOC PHEPIHUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmaus 3aepA3HEHUll PA3HbIX Mmunos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKOcHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, NETPUTHAS)», « DKOJIOTHUECKAs TUPAMUIA YUCEID,
«IJKonoruyeckas nmupamuia OMOMaCChl», «IKOJIOTHUECKass MUpaMua SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jgeca mocie
noxapa», «IKocucrema o3epa», «ArpoueHos», «KpyroBopoTr BEemIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOosKocucTeEM.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repObapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTunueckas padora «3yuenue u onvcanue ypooIKOCUCTEMBIY.

JlaGopaTopnasi paGora «l3yuenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypcHsi «DKCKYpCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
eIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «IDKCKYpCUsl B arpodKOCHUCTeMy (Ha MOje WM B TEIUIMYHOE
XO3SMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmennanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILECTBOBAJIA kKM3Hb. PazBuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. Obmactu 6uochepst u e€ coctas. JKupoe
BEIIECTBO OHOCchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
ri00abHOM PKOCcUCTeMBbI. J{MHamMuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXUMHUYECKUE LUKIbI (Yriiepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUN
B Omocdepe.

3oHanbHOCTh Ouochepnl. I[lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BEICOKOTOPhs. KilnMar, pacTuTenbHbI U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIE,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT Kuciopojia B MNPUPOIEH,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cyminy, «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «ILIupokoancTBEHHBIM
aecy, «Cremnby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIMHU KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PACTUTENBHOTO U XKUBOTHOTO MHpa. OCHOBHBIE TMPHUHIUIBI OXPaHbI MPHUPOJIBL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEIOBEUECTBA W MPUPOJIBI.
PanimonanbHOE  TPUPOJONONIB30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIC TTOCIICICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocoepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcCHoOBbl



Kopeaburumayuu dKocucmem U cnocob6os 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpszHeHue MouBb», «llapHukoBbli  3pdexT», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Imero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIUMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIECHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, NPUCYIIMMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue Npa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI MW CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIMK JIMYHOCTH, NATPUOTHU3Ma U
YBaXKECHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir PDenepaiuu, npupoae u
OKpYKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3allii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEBHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKA 00YyYaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAESATEIbHOCTU IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WUJICHTUYHOCTH,
NMaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoy, ropmoctm 3a CBOM Kpal, CBOKW PoauHy, CBOWM S3BIK M KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJTHOMY HACIEAUIO U MaMSATHUKAM IPUPOJIBI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTHMH, TMOHUMAHUS 3HA4YE€HHUs] OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusiMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH U OTAbIXa, pEryispHas (QundecKas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 30POBbIO U JKU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTHUBHOH JESITEIBHOCTH TEXHOJOTMYECKOW U COIMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON JesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpPa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBILIICHHE YPOBHS OSKOJOTMYECKOW KYyJbTYpbl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA  JUIS
OKPYKaIOUIEH CPEeIbl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelIeHHUS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsSI TpPU pELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWil  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUOB,
AKOCHUCTEM, OrOchephl);

AKTUBHOE  HEINPUATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAKOLIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAILAT UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIBTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMAJOre
KYJbTYp, CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMaHWEe crhenuduKd OMOJIOTMM KaK HayKd, OCO3HaHus €€ poju B
GbopMHpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBlieHuss 00 OKpykKaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOeM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX SKOJIOTMYECKUX MPOoOeM U
oOecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4EeHUH OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [IJI aHajdu3a W
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (DaKkToB U
MMEIOLIUXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
pelieHus Ipo0sIeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarONTUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIeHayYHbIC MOHATHUS, OTpakarollre
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
HcclieJoOBaHUE,  HAOJIOJICHHE, M3MEpPEHHE, JOKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4eOHBIC JeWCTBHSA (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaronmxcs HCIIOJIb30BAaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE ydyeOHbIE JIEHCTBUS B
ITIO3HABATEIILHON M COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuyatouierocss OyayT cQOpMUpPOBaHbl I03HABATEJIbHBIC
yYHHUBEpCaJbHblEe yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsSATUBHBIC YHUBEpPCANbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3o0Bble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (OPMYyJIHMpPOBAaTH W aKTyallU3UpOBATh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHUS, KiiacCudUKauu, 0000IIECHUS ), PACKPBIBATh CMBICII
OMOJOTMYECKUX MOHATUM (BBIIENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 00bsICHEHUS (DAaKTOB U SBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YYETOM aHaIu3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHWS, €ro WHTEPIpETalUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COIMAIBHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TIESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJayd  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJICHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO W MPAKTHYECKYIO OOJIACTH
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHANBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTepaTrype, OHOJOTMYECKUX CIOBapsiAxX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH



nH()OPMAITHIO PA3TUIHBIX BUIOB U ()OPM TIPEICTABIICHHSI, KPUTUYECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCITOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpPEACTBA NIpH paboTe C
Ovonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUE W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aIUTHl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAQJIOTE€ WJIM JIMCKYCCHUU MO CYIIECTBY OOCYXJaaemMoil TeMbl (YMEHUE 3aJ]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU PopMe HopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C yd4€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBAaTH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pEIICHHUS NpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQuieKCHUM AJisi OLEHKU CUTyallld, BHIOOpa
BEPHOI'O PELLICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJIu3e pPe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYIHMX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHble pe3yabTaThl OCBOCHUSI COJEpPXKaHUS Y4yeOHOro MpeaMeTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus:  oOydaronuxcs  Owonmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMM HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMU U MPEeOOPa30BAHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoNe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHUOJOTHYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeopHs
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmioBa — o 1neHTpax
MHOTOOOpa3usi W TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHHWi),  3aKOHbI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIICHUS, YHCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMUCAHUE, H3MEpPEHUe,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, JKUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTraHOB U CHCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIMSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTIUUYMUTEIbHBIE NMPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KMBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIWE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIEyEeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSMM, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUe padoThl, COOIMHOIATH
npaBuiIa npu padbote ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamu, (GoOpMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U AeNIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHbIE  PEe3yJNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosorud ¥ MeAMIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccruoHanbHON
JEATETLHOCTH B 00JacTH OMOJIOTHU, MEAHWIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHHE OMOJOTHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEero
po(eCCHOHATEHOTO U BBICIIETO 00pa30BaHUAI.

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

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUNIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIIMX OHUOJOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJIOTHYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCITOJIb3YEMBIMH B OMOJIOTHYCCKUX MCCIIEIOBAHUSX KUBBIX 0OBEKTOB U IKOCUCTEM
(ommcanue, U3MepeHue, HaOMIOJeHUE, SKCIEPUMEHT), CIOCOOaMHu BBHISBIICHHS M
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTpUYECKOro U CUMIIATPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONMUY HA T€HO(OH T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBSI3M MEXIY TMPOIECCaMU HBOJIIOILUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJIISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOMOTUYECKUX M OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIsI JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEUYECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISITh TPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyYIHpYs I1eJb HCCIEIOBAHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e IMIKONBHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPeIOoTBpAICHUSI
ri100ajJpHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccCHoHAIbHON
JESATEILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUSI, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TO03HABATEIbHBI WHTEpPEC, HaAINpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
No KosnuuyectBo 4yacos DJIeKTPOHHbBIE
n/ HaumenoBaHue pa3/ie/ioB U TeM NPOrPaAMMBbI Kontpoasubie  [IpakTudeckue (mudposbie)
Bcero o0pa3oBaTe/ibH
n padoThI padoThI BIe PECYPCEI
1 buonorus xak Hayka 1 0 0
2 JKuBble cucTeMBI U UX U3yUYEHUE 0 0
3 buonorus knetku 0 0.5
4 XuMHY€ecKasi OpraHu3alusi KIeTKU 10 0
5 Ctpoenue u GyHKIMH KIETKH 0 2
6 OOMeH BelecTB U MPEBPAICHUE SHEPTUU B KIIETKE 0 1
7 HacnenctBennas undopmalus u peanusaius e€ B KIeTKe 0 0.5
8 JKu3HeHHBIN ITNKIT KIETKH 0 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 0 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 0 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U U3MEHYHMBOCTU ) 0 0.5
OpTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1
14 I'enetuka yenoseka 3 0 0.5
15 Cenexkuusi OpraHn3MoB 4 0 1
16 buoTtexHonorus u cHHTETHYECKass OMOJIOTHUS 4 0 0
17 PeszepBHOE Bpems 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

No KoanuecTBo yacos DJIeKTPOHHbIE
n/ HaumenoBaHue pa3/ie/ioB U TeM POrPaMMbI Konrtpoasnsie  IIpakTudeckue (mudposbie)
Bcero o0pa3oBaTe/ibH
n padoThI padoThI Bie pecypeb
1 3apoxACHUE U PA3BUTUE IBOJIIOIMOHHBIX IIPE/ICTABIICHUN B 4 0 0
Oouosiorun
2 Mukpo3BOIIOLHUS U €€ PE3YNbTAThI 14 0 2
3 MakposBostonust 1 €€ pe3ybTaThl 6 0
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3eMJIe 15 0 1.5
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 0 1
6 DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX i)praHmUMOB u 3 0 0.5
HaJ0pPraHU3MEHHBIX CUCTEM C OKpYXKarollel cpeoit
Opranusmsl U cpeia 0OOUTaHus 9 0 1.5
DKoJ0Tusl BUJ0B U MOIMYJISILUMA 9 0 0.5
9 DKosorus cooouiecTB. DKOJIOTHIECKUEe CUCTEMbI 12 0 0.5
10 buocdepa — rmodanpHas skocucTema 6 0 0
11 YenoBek U OKpysKarolas cpeja 6 0 0
12 PesepBHOe Bpemst 8 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos
Ne n/m Tema ypoka B KonTposbHbie IIpakTuyeckue
cero padoThI padoThI

| buonorus kak KOMIUIEKCHAsI HayKa U KaK 4acTh | 0 0
COBPEMEHHOT0 00111ecTBa

2 JKuBbie cucTeMbl M UX CBOWCTBA 1 0 0
YpoBHEBas OpraHu3anys ;KUBbIX CUCTEM 1 0 0

4 UcTopust oTKpbITHA U M3ydeHus kineTku. Kierounas teopust 1 0 0
MeTo/1bl MOJIEKYISIPHON U KIETOYHON OUOIOTHH.

5 [IpakTudeckas padora «M3yueHre METOI0B KIICTOYHOM | 0 0.5
Ouonoruu (xpomatorpadus, aeKTpodopes, '
muddepennmanbaoe neHTpudyruposanue, [11P)»

XUMHYECKUI COCTAB KIETKH 1 0 0

7 MuHepanbHble BELIECTBa KIETKH, UX OMOJIOTHYECKask POib 1 0 0
Opranuyeckue BemiecTBa KieTku — Oenku. JlaboparopHas

8 pabota «O6Hapy)eHHe OEIKOB C TOMOIIBI0 KAYECTBEHHBIX 1 0 0.5
peaKLIHiT»

9 CgoiicTBa, Knaccupukanys u GyHKIUU OeNKOoB 1 0 0

10 Opranuyeckue BelecTBa KJIETKH — YIJIEBObI 1 0 0

11 Oprannyeckue BEIECTBA KIETKU — JIMIUIBI 1 0 0
Hyxneunossie kucnotel. JIHK u PHK. JIaGoparopnas padota

12 «HMccnenoBanne HyKJIENHOBBIX KUCIIOT, BBIICIICHHBIX U3 1 0 0.5
KJIETOK Pa3JIMYHBIX OPTaHU3MOB)

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue nykineozunrpudocdarto 1 0 0




(HT®)

CexsennpoBanue [JHK. Metoasl reHOMUKH,

14 TPAHCKPUITOMUKH, IPOTEOMUKH 0

15 MeTtoapl CTpYKTypHOU OHOJIOTUN 0

16 Tunsl knetok. [IpokapuoTuueckas KieTka 0

17 Crpoenue sykaproTrueckoit kinetku. [Ipakrndeckas padora 0.5
«V3ydyenue cBOMCTB KIETOYHON MEMOpaHBI» '

18 IToBepXHOCTHBIN anmapaT KJIETKH 0
OnHOoMeMOpaHHBIC OpraHou bl KiIeTkH. [IpakTudeckast

19 pabota «M3y4eHne NBHKEHHS IUTOILUIa3MbI B PACTUTEIIBHBIX 0.5
KJIETKax»
[TomryaBTOHOMHBIE OPTraHOUBI KJIIETKU: MUTOXOHJIPHH,

20 mactuabl. Jlaboparopnas pabora «ccrnenoBanue 0.5
IJIa3MOJIM32a U JIETIIIa3MOJIN3a B PACTUTEIbHBIX KIETKaX»

21 HememOpaHHbIE OpraHOU bl KJIETKH 0

22 Crtpoenue u QyHKIMH s7ipa 0
CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK SyKapuoT.

23 JlaboparopHas pabota «3ydueHne CTpOeHHs KIETOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIIAIMS U AUCCUMMIISLINS — JIBE CTOPOHBI

24 metaboau3ma. Tunbsl oOMeHa BemecTs. JlaboparopHas paboTa 0
«M3yueHune KaTaIMTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTajaas3bl)»
DepMEHTAaTUBHBIN XapaKTep PEaKLUi KIIETOYHOTO

)5 metabonu3ma. JlaboparopHas pabota «/3yuenue 0.5
(bepMEHTaTUBHOTO PACIICIVICHNs] IEPOKCHIA BOJOPOAA B '
PAaCTUTENFHBIX U KUBOTHBIX KIIETKAX)

26 Bbenku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI 0




27 ABTOTpOGHBII THII OOMEHa BEIIECTB 1 0 0

28 DoTOCUHTE3 1 0 0

29 Xemocunres. JlaboparopHas pabora «CpaBHEHHE POLIECCOB ! 0 0.5
¢doTocHHTE3a U XEMOCHHTE3a

30 AHaspoOHbIe opranu3Mbl. Bubl 6poskenus. Jlaboparopras | 0 0
pabota «CpaBHEHHE IPOLIECCOB OPOKEHUS U IbIXaHUS»

31 AdpoOHBIE OPraHU3MBL. JTalbl JHEPTETHYECKOT0 OOMEHA 1 0 0

1 OHeprust MEMOpPaHHOT' 0 rpagueHTa NpoToHoB. Cunre3 ATO: | 0 0
pabota npotoHHON AT®-cHHTa3bI

33 Peakiiuu MaTpuyHOTO CHHTE3a 1 0 0

34 Tpanckpunuus — matpudsblii cuaTe3 PHK 1 0 0

35 Tpancnsuus u e€ sTarbl 1 0 0

36 KoaupoBanue amunokuciot. Ponb pubocom B OnocunTe3e | 0 0
Oenka

37 Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT 1 0 0

38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUH F€HOB Y 3YKapHOT 1 0 0
Bupycel — BHeks1eTOUHBbIE (POPMBI )KU3HU U OOJIUraTHbIE

39 napa3uThl. [Ipaktudeckas padbora «Co3nanue Mojenu 1 0 0.5
BUpYCa»

40 BupycHsle 3a0051€BaHuUs UeI0BEKa, KUBOTHBIX, PACTEHHH 1 0 0

41 HanoTtexHonoruu B OMOJIOTUN U MEIUIIMHE 1 0 0

42 JKv3HEHHBIN UK KIETKN 1 0 0

43 Marpuunsiii cunares JIHK 1 0 0

44 Xpomocomsl. JlabopaTopHas pabdora «3yueHue XxpoMocoMm | 0 0.5
Ha FOTOBBIX MUKpPOIIpenapaTax»

45 Jlenenre KJI€TKU — MHUTO3 1 0

46 Tuns! kietok. Kapuokunes u nutokunes. JlaboparopHas 1 0 0.5




pabora «HaOnroenue MuTO3a B KJIETKaX KOHYMKA KOpEeLIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax)»

47 Perynsuust >)kU3BHEHHOTO IUKJIA KIIETOK 1 0 0
48 OpranusMm Kaxk eMHOE LIeJI0e 1 0 0
49 Txanu pacrenuii. JlabopatopHas pabora «M3yueHue TkaHeu | 0 0.5
pacTeHui»
50 TkaHu )XKHBOTHBIX U YeoBeka. JlaboparopHas paboTa | 0 0.5
«M3y4yeHne TKaHel KUBOTHBIX» '
51 Opransl. Cucremsl opranos. Jlaboparopnas pabota | 0 0.5
«M3yueHue opraHoB [IBETKOBOT'O PACTEHUSI» '
52 Ornopa Tena opraHu3MoB 1 0 0
53 JIBr>KeHHEe OpraHu3MOB 1 0 0
54 [Iutanue opraHu3MoB 1
55 [Iutanue No3BOHOYHBIX KUBOTHBIX. [IuiieBapuTenbHast | 0 0
CUCTEMa YeJIOBeKa
56 JIpIxaHue opraHu3MoB 1 0 0
57 JIprxanue Mo3BOHOYHBIX KUBOTHBIX U YEIOBEKA 1 0 0
58 TpaHcIOpT BElIECTB Yy OPraHU3MOB 1 0 0
59 KpoBeHocHas cucTeMa mo3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA 1 0 0
60 Brinenenue y opranusmMoB 1 0 0
61 3amuTa y OpraHu3MoB 1 0 0
62 MMMyHHas cucTeMa 4enoBeKa 1 0 0
63 Pa3npasxuMocTh U peryisnus y OpraHu3MoB 1 0 0
64 ['ymopanbHast perynsiuust 1 S9HAOKpUHHAS CUCTEMa )KMBOTHBIX ! 0 0
U YeJIoBeKa
65 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB 1
66 [TomoBoe pazMHOKEHUE 1 0 0




67 Meiio3 0
l'amerorenes. OOpazoBaHue U pa3BUTUE MOJIOBBIX KJIETOK.

68 JlaGopaTtopHas pabota «/3yueHue CTpOeHHUS MOJOBBIX KIETOK 0.5
Ha TOTOBBIX MUKpOIMpenapaTax»

69 NunuBuayansHOE pa3BUTHE OPraHU3MOB — OHTOICHE3 0

70 3akJiaJika OpraHoOB M TKaHEH U3 3apOJIbIIIEBBIX JTUCTKOB 0
Poct u pazButue xxuBoTHbIX. JlabopaTopHas padora

71 «BblIsBIIEHNE IPU3HAKOB CXO0JICTBA 3apPO/IbIIIEH TO3BOHOYHBIX 0.5
YKUBOTHBIX)

7 Pa3mHoenue u pazButue pactenuil. Jlaboparopuas padbora 0.5
«CTpoeHHNE OPraHOB Pa3MHOKCHHSI BBICIIIMX PACTCHUI ’

73 HcTopusi CTAaHOBJICHUS U Pa3BUTHUS T€HETUKH KaK HAyKH 0
OcCHOBHBIE TIOHATHSI U CUMBOJIBI TeHETHKU. JlabopaTopHas

74 pabota «JIpo3oduina kak 00BEKT TeHETHICCKIX 0.5
HCCJICIOBAHUI
3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.

75 Mounorubdpuanoe ckpemupanue. [lpaktuueckas padbota 0.5
"N3y4yeHue pe3yapTaTOB MOHOTUOPUIHOTO CKPEUIUBAHUS Y '
Jpo30¢uiIs"

76 [{uTonmornyeckue OCHOBBI MOHOTHOPUAHOTO CKPEIIMBAHUS 0

77 AHnanusupytoiee ckperiuBanne. Hemomnoe noMmuHupoBanue 0
Hurnbpuanoe ckpemuBanue. [Ipaktudyeckas pabora

78 «M3y4eHne pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y 0.5
TPO30(UITBDY

79 [uTonornyeckue OCHOBBI JUTUOPHUTHOTO CKPEITUBAHUS 0

80 CreruieHHOe HACJIeI0BaHHE MMPU3HAKOB 0

81 XpOMOCOMHasi TEOpUS HACIIEJICTBEHHOCTH 0




82 I'eneTuka nona 0

83 I'enoTun xak LenocTHas cucrema 0

84 ['eHeTnyeckuii KOHTPOJIb Pa3BUTHS PACTECHUM, )KUBOTHBIX U 0
YyeJloBeKa

85 N3MeHUHnBOCTH MpU3HAKOB. BUIbI K3MEHUUBOCTH 0

86 MonudukarmonHas 3MEHIHBOCTh 0
Bapuanuonnslii psig u BapuarrionHast kpusas. JlabopatopHas

g7 pabota «lccrnenoBanue 3aKkOHOMEPHOCTEM 0.5
Mo upukanronHoi n3menunBoctu. [loctpoenue ’
BApUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOW»

28 ['eHoTunMueckas n3MeH4YnBOCTh. KoMOMHaTHBHAS 0
U3MEHYUBOCTD

29 MyTranuoHnHast ©3MEHYHBOCTb. [IpakTuyeckas pabora 05
«MyTtaun y 1po30¢uiibl (Ha TOTOBBIX MUKPOIpEnapaTax)» '

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoiiecca. JMUTeHEeTHKA U 0
AMUTECHOMHKA

01 ['eneruka yenoseka. [IpakTuueckas pabota «CocraBieHue u 0.5
aHaJIN3 POJIOCIOBHOW

92 MeTo1bl METUIIMHCKOW T€HETUKH 0

93 3HaueHHe MEIUIIMHCKON T€HETUKHU B IPEIOTBPALICHUU U 0
JICYeHUHU TeHEeTUYEeCKUX 3a00/IeBaHUI YeTTOBEeKa
OcHoBHbIE TTOHATHS cenekiuu. JlabopaTopHas pabora

94 «3ydyeHne copToB KyJIbTYPHBIX PACTEHUHN U OPOJL 0.5
JIOMAIITHUX KUBOTHBIX)

95 Mertoas! ceneknnoHHOM padoThl. JlabopaTopHas pabora 0.5
«M3y4eHre METOIOB CENEKIINHA PACTEHUI ’

96 JlocTrKeHHs CelIeKIIUU PACTEHHI U )KUBOTHBIX. 0

[IpakTuueckas padora «IIpuBUBKa pacTeHUI»




COXpaHCHI/IC, HU3YUCHHUEC U UCII0Jb30BAHUEC 'CHETUYCCKUX

97 1 0
pecypcoB
buoTtexHonorus kak Hayka U oTpaciib IPOU3BOJICTBA.

98 [TpakTuueckas pabota «M3y4yeHre 0ObeKTOB 1 0.5
OMOTEXHOJIOTHI

99 OcHoOBHbIE HaNpaBICHUS CHHTETUYECKOW OMOJI0TUI 1 0

100 XpOoMOCOMHAs M TeHHAsl UH)XKEHEPHUS 1 0

101 MeaunuHCcKue OMOTEXHOJIOTHI 1 0

102 Pe3ep]iHHI71 ypok. [ToBropenue, 060011IeH1Ee, CUCTEMATHU3ALIUS | 0
3HAHUHN

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13.5




11 KJIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka B KontpoabHubie IlpakTu4eckue
cero padoThI padoThI

OBomtouronHas reopus Y. lapsuna 1 0 0

2 JIBroKkymiue cuisl 3BoIOLMH BUJOB 110 Y. JlapBuny 1 0

3 boprba 3a cymiecTtBoBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH | 0 0
otbop

4 ®opMUpOBaHNE CUHTETUYECKON TEOPUH IBOJIIOLIUN 1 0 0

5 Oranbl 3BOTIOLMOHHOTO MPOLECCca: MUKPOIBOIIOLMS U | 0 0
MaKpO3BOJIIOLHS

6 [lonynauus — 3J1eMEeHTapHas €AUHULA SBOTIOLUN 1 0 0
3akoH renernueckoro paBHosecus J[x. Xapau, B.

7 Baitn6epra. Jlaboparopnas padota «BwisiBieHNE 1 0 0.5
M3MEHYUBOCTH y 0CO0€el OJTHOTO BUAa»

8 OneMeHTapHble (aKTOPBI IBOTIOLMU 1 0 0
DddexT ocHoBaremnst. DPekT OyTHIIIOUHOTO TOPIIBIIIKA 1 0 0

10 Murpauuu. M3oasmmu nonyssiuuii: reorpadguueckas, | 0 0
Ouonoruyeckas

11 EcrecTBeHHbI 0TOOp — HampaBiAOMNN (HAKTOP SBOJIOLUU 1 0 0

12 [TonoBoit oT60p 1 0 0
[Ipucnocob1eHHOCTh OPraHU3MOB KaK pe3yJibTaT

13 MHUKposBotoy. JlaboparopHas pabota «M3ydyenue 1 0 0.5
apoMop(O30B ¥ UIN0AAANTAIMNA Yy PACTEHUN U )KUBOTHBIX»

14 [Tpumeps! npucnocoOaeHNI Y OpraHu3MOB: 1 0 05

MOp(pOJ'IOl"I/ILIeCKI/Ie, (I)I/I3I/IOJ'IOFI/I‘-IGCKI/IC, 6I/IOXI/IMI/I‘-ICCKI/IC,




noBeneH4eckue. Jlaboparopuas padora «IIpucrnocobnenus
OpPTraHU3MOB U UX OTHOCHUTEINIbHAS 11€TIECO00Pa3ZHOCThY

Bun, ero kpurepun u ctpykrypa. JJaboparopuas pabora

15 1 0 0.5
«CpaBHEeHHE BUIOB 110 MOP(POJIOrHUECKOMY KPUTEPUIO»

16 Crpykrypa Buza 1 0 0

17 BunoobpazoBaHue Kak pe3yabTaT MUKPOIBOIIOIUN 1 0

18 CBs13b MUKPO3BOJIIOLUH U IIUAEMHOIOT MU 1 0 0

19 MakponsBostonus. [TaneoHronornueckue METo1bl H3y4eHUs | 0 0
9BOJIIOLIUU

20 Bbuoreorpadudeckne MeTOAbl H3yYEHUS IBOTIOIHA 1 0 0

)1 OMOPHOIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHIECKUE | 0 0
METO/Ibl U3YUYEHHUSI IBOTIOLUU

2 MonekynsipHO-reHeTH4eCK1e, OMOXUMHUYECKUE U | 0 0
MaTeMaTHYECKUE METO/Ibl U3YUEHHsI 3BOJIIOLUU

23 OO011re 3aKOHOMEPHOCTH IBOJTIOIIHI 1 0 0

24 AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB | 0 0
HBOJIIOLIUN

25 HayuHble runoTessl NpoOMCX0KIEHUS )KU3HHU Ha 3eMiie 1 0 0

26 JloHayuHbIe peACTaBIEHUS O 3apOKICHUH KU3HU 1 0 0

27 OcHOBHBIE 3TaIbl HEOPraHUYECKON IBOJIIOLIUU 1 0 0

28 ['unoressl 3apoxaeHNs KU3HU 1 0 0
Uctopus 3eman u metoas! e€ uzyuenus. JlaboparopHas

29 pabota «/3ydyeHue 1 onrucaHue UCKOMAEMBbIX OCTaTKOB 1 0 0.5
JPEBHUX OPTaHU3MOB)

30 HavanbHble 3Tanbl OpraHMueCcKoM 3BOJIOLHNH 1 0

31 OBOJIIOLUS DYKAPUOT 1 0 0

32 OcCHOBHBIE 3TaIlbI 3BOJIIOLUN PACTUTEIBHOTO MUPA. 1 0 0.5




[TpakTrueckas padota «3yyeHrne 0ocOOEHHOCTEH CTPOCHUS
pacTeHUI pa3HbIX OTAEIIOBY

33 OCHOBHBIE 3TaIbl YBOTIOLMH KUBOTHOTO MUpa 1 0 0

34 OBoronus )KUBOTHBIX. [IpakTnueckas pabora «3yuenue | 0 0.5
0COOEHHOCTEH CTPOCHHS TO3BOHOUHBIX KUBOTHBIX) '

35 PazButue xu3HU Ha 3eMJie IO 3paM U Iepuogam 1 0 0

36 MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPUIUCHI ! 0 0
IPOLLIOTO

37 CoBpeMeHHBIH YKOJTOTUYECKUIT KPU3UC, €T0 OCOOCHHOCTH 1 0 0

38 CoBpeMeHHas CHCTeMa OPraHU4YEeCKOTO MPOILIOro 1 0 0

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB 1 0 0

40 AHTpONOJIOTHSI — HayKa O YEJIOBEKE 1 0 0

41 Pa3BuTHe npeacraBieHuil 0 IPOUCXOKIACHUN YEJIOBEKA 1 0 0
MecTo yenoBeka B CUCTEME OPraHUYECKOT0 MUPA.

42 JlaboparopHas pabota «3ydueHne ocoOeHHOCTEH cTpoeHus 1 0 0.5
CKeJIeTa YeJIOBEKa, CBSA3aHHBIX C MPSIMOXO0XKICHUEM»

43 JIBI>KyIIIME CUITBI aHTPOTIOTEHE3a 1 0 0

44 CooTHoIIeHre OMOJOTHYECKHUX U COIMATBHBIX (DAKTOPOB B | 0 0
aHTpPOIIOTEHE3e

45 OcHOBHBIE CTaIUN aHTPOIIOT€HE3A 1 0 0

46 [Taneoreneruka u najaeoreHOMUKa 1 0 0

47 DBOJIIOIHUSI COBPEMEHHOT'O YEJIOBEKA 1 0 0

43 Yenoseueckwne packl. [Ipaktudeckas padbora «M3ydenue 1 0 0.5
9KOJIOTHYECKUX aJlallTalliil ueIoBeKay

49 MexaucuuIInHapHble METOABI aHTPOIIOJIOTUN 1 0 0

50 3apoxICHUE U PA3BUTHE IKOJOTHU 1 0

51 Mertoas! 3xonoruu. Jlaboparopnas padora «M3ydyenue 1 0 0.5




METOA0B DKOJIOTHYCCKHUX HCCHCﬂOB&HHﬁ))

52 3HaueHUE 3KOJOTUYECKUX 3HAHUMN JJIs YeJIOBEKa 1 0 0

53 DKxoyiorudeckue hakTopsl 1 0 0
Aobuotndeckue pakTopbl. CBET KaK dKOJIOTHYSCKUN (DAKTOP.

54 JlaGopaTtopHas pabota «BpisiBIeHHe MPUCTIOCOOICHUIN 1 0 0.5
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue (axropsl. Temneparypa Kak 3KOJIOTHUECKHHA

55 daxrop. JlabopaTopHas padora «BrisBiieHue 1 0 0.5
MPUCTIOCOOICHUI OPraHNU3MOB K BIIMSIHUIO TEMIIEPATYPhI»
AbuoTtrueckue GpakTopbl. BIaKHOCTH KaK 9KOJIOTHYECKHHA

56 daxrop. JlabopaTopHas pabota «AHATOMHUYECKHE 1 0 0.5
O0COOEHHOCTH PAacTEHUH U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl oOuTaHUs! OPraHU3MOB 1 0 0

58 buonoruueckue puTMbl 1 0 0

59 Kuznennsie popmMbl OPraHU3MOB 1 0 0

60 buoTtnueckue haxkTopsl 1 0 0

61 3HaueHre OMOTUYECKUX B3aUMOIEUCTBUI IS | 0 0
CYIIIECTBOBaHMs OPraHU3MOB B Cpejie OOUTaHUS

62 OKOJIOTUYECKHE XapAKTEPUCTUKHU TOMYJIALNAN 1 0 0

63 OcHOBHBIE TIOKAa3aTEJIN MOMYJISILIMK: YUCIEHHOCTbD, | 0 0
IUIOTHOCTb, BO3pACTHAs U MOJIOBast CTPYKTYpa

64 OcHOBHBIE IIOKA3aTENN MOMYJISALMH: POKIAEMOCTD, IPUPOCT, | 0 0
TEMII pOCTa, CMEPTHOCTb, MUTPALIUU

65 Oxosnorudeckas CTpyKTypa NONyJIsALUuN 1 0

66 JlnHaMuKa NOMyIsIuy U €€ peryisanms 1 0 0

67 Kpussie pocra uncinennoctu nonyssiuuu. Kpusbie | 0 0

BbDKHUBAaHUA




Okonoruyeckas Huiia Bujaa. JlaboparopHas pabora

68 . 1 0 0.5
«[Ipucnocobnenust cemMsiH pacTeHU K pacCceICHUIO»
69 Bup xak cucrema nonyssiui 1 0 0
70 3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIUN )KMBOTHBIX 1 0 0
71 Co00111eCcTBO OPraHu3MOB — OHOIICHO3 1 0 0
72 DKOCHCTEMA KaK OTKpPbITasi CUCTEMA 1 0 0
73 KpyroBopot BeniecTs 1 NOTOK SHEPTUU B SKOCUCTEME 1 0 0
74 OcHOBHBIE IIOKA3aTEIN IKOCUCTEMBbI 1 0 0
75 DKOJOTUYECKHE MUPAMUJIBI 1 0 0
76 N3menenus cool11ecTB — CYKIIECCHU 1 0 0
77 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. | 0 0
DKOCUCTEMBI MOPEI U OKEAaHOB
73 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI TYHIP, JIECOB, | 0 0
CTernei, MyCThIHb
79 AHTpPOIOT€HHBIE SKOCUCTEMBI 1 0 0
20 Yp6oskocucremsl. [IpakTuueckas pabota «M3yuenue u | 0 0.5
OTHCcaHue ypOOIKOCHUCTEMBI '
21 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX | 0 0
B3aMMOJICHCTBHI OPraHU3MOB B IKOCUCTEMAX
MexaHn3Mbl BO3IEUCTBUSA 3arpsI3HEHUM pa3HbIX TUIIOB Ha
82 cyOOpraHM3MeHHOM, OPTraHU3MEHHOM, TIOMYJIILIMOHHOM U 1 0 0
HKOCHUCTEMHOM YPOBHSIX
83 Buocdepa — oOmiennanerapras o6o104Ka 3emMin 1 0 0
84 VYuenue B. U. Bepnaackoro o 6mocdepe 1 0 0
85 3aKOHOMEPHOCTH CYIIeCTBOBaHMsI OHochepbl 1 0 0
86 KpyroBopoThI BeniecTB 1 OMOT€OXUMUIECKHE ITUKITBI 1 0 0
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE GMOMBI CYIIH 1 0 0




88 YcroitunBocTh Onochepsl 1 0

89 OKOJIOTUYECKUE KPU3UCHI U UX TPUUUHBI 1 0 0

90 BosneiicTBue uenoBeka Ha 6uochepy 1 0 0

01 AHTpOHOl:CHHOC BO3/ICUCTBUE HA PACTUTEIbHBIN U | 0 0
YKUBOTHBIH MUP

92 OxpaHna npupo/sl 1 0 0

03 OcHOBHBIE IPUHLHUITBI YCTOWYUBOTO PAa3BUTHUS YEJIOBEUECTBA | 0 0
U TIPUPO/IBI

94 PannonanbHOE IpUpOAOII0JIB30BAHNE U COXPAHEHUE | 0 0
OMOJOrNYECKOro pa3sHooopasus 3emiu

95 O606menne o Teme «MUKPOIBOIIOIUS U €€ Pe3yTbTaThI» 1 0

96 O6061enue mo TeMe «Makpo3BOIIOLUS U €€ Pe3yIbTaThD) 1 0 0

97 O606menne o Teme «IIponcxoxaeHne u pa3BUTHE KUZHU | 0 0
Ha 3emiiey»

08 O606mmenue o teme «IIpoucxoxaeHne yenoBeka — ! 0 0
AHTPOTIOTEHE3)»

99 O06o001eHue Mo Teme «IKOJIOTHS — HayKa O | 0 0
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 O600menue mo Teme «OpraHu3Mbl U Cpesia OOUTAHUS 1 0 0

101 O6o00611eHne 110 TeMe «DKOJIOTHs BUJIOB U MOMYJIISILIUIA» 1 0 0

102 O6006menue o Teme «buocdepa — riiodanbHas IKOCUCTEMAY 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




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

Kon IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NpoBePsSIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbI CPeHEro 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayYK, B (dbopmMHupoBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
PENICHUHN KU3HEHHO BAYKHBIX COLUATBHO-ITHUECKHUX, SKOHOMHUYECKHX,
HKOJIOTUYECKUX MPOOIIEM YETIOBEYECTBA, a TAKXKE B PELICHUU BOIIPOCOB
palMoHaAIBFHOTO PUPOAONOIH30BaHNUs, B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOIICHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenne cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
[IO3HAHUS, UCIOJB3YEMBIX B OMOJOIMYECKHX HCCIIEIOBAHUSAX >KUBBIX
O0BEKTOB M JKOCHCTeM (ONMCaHME, W3MEpEHHe, IPOBEICHHE
HaOIIOACHNH); CIIOCOOAMU BBISIBICHUS M OLEHKM aHTPOIOI€HHBIX
W3MEHEHUH B MPUPOJIE.

2 YMeHue BbIIBUraTh I'MIIOTE3bI, MPOBEPSTh MX SKCIEPUMEHTAILHBIMU
cpeactBamu, (GOpMyIHMpys 1elb HCCIEIOBaHUSA, aHAJIU3UPOBAThH
IIOJIyYE€HHBIE PE3YJIBTATHI U JEJIaTh BBIBO/BI.

BoisiBneHre 3aBUCHUMOCTHM  MEXKIY HCCIEAYyEMbIMU BEJIMYMHAMH,
00BsICHEHNE TIOJTYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHNUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BiaeTb CHUCTEMOM OHOJIOTMYECKMX 3HAHMUH, KOTOpas
BKJIOYAET: OCHOBOINOJIAraroIiye OHUOJIOTMYeCKHe TEpMUHBI U TOHATHS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJSILUS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPBI, JUCKPETHOCTh, CaMOpPETYJISLKS,
CaMOBOCIIPOU3BEICHUE, HaCJIEACTBEHHOCTb, WU3MEHYMBOCTbD,
3 SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);
Ouosjormyeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTeTa [I.
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas
teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS DHBOJIIOLUU, TEOPHUs

antpororeHe3a Y. JlapBuna; teopusi OuoreoneHoza B.H. Cykauépa;



yuenne H.M. BaBuioBa o 1ieHTpax MHOrooOpasusi U MPOUCXOKICHHUS
KylIbTYpHbIX pacTeHuid, ydyenue A.H. CeepuoBa o0 nyrix u
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHOO0Opa3Hsi TOTOMKOB IEPBOT0 MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CUEIUICHHOTO HAacCJIeIOBaHUs TPU3HAKOB U HaAPYUICHUS CUEIUICHUS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3menunBocty H.M. BaBwiioa; renernueckoro pasHoBecus JIx.
Xapan u B. BaiinGepra; 3apoapimeBoro cxozactsa K. bapa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBmwia (Muaumyma FO. Jlubuxa, sKoJOrH4eckod mupaMuibl 4uced,
O1OMAaccChl U SJHEPTUN);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuuHoro Oynbona JIx.

XomnpaeitHa, mukpochep C. Dokca, pudo3uma T. Uek)

YMeHue peuartb IMOHCKOBBIC OMOJIOrHYECKHUE 3aJa4dl, BbIABIIATH
IIPpUYIUHHO-CIICACTBCHHLIC CBA3HU MCKAY HcciIieyeMbIMU
OHOJIOrMYECKUMHU O6”I>€KT3.MI/I, nmponeccamMm M ABJIICHUAMU; OCIIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHHWH ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBAaHUA IPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHUEM H
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CHUCTEMAaMH OpPraHOB Yy pAacTEHHUH, >KUBOTHBIX U YEJIOBEKAa; MEXAY
JTarnaMu OOMEHa BEILIECTB; TalaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LIUKJIOB OPraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢deHotunoM, ¢eHoTUroM U  (GaKTOpaMu Cpelbl OOUTaHWUS,
IpoleccaMy  3BOJIIOIMM;  JBWKYIIUMH  CHUJIAaMH  aHTPOIIOT€HE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHnu3MOB

YMeHue BT CYIECTBEHHbIEC TPU3HAKU:

CTPOCHHUSI BUPYCOB, KIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, YKOCUCTEM U
ouoctepsl; CTPOCHHUS OPraHOB W CHUCTEM OpPraHOB PpACTEHHH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIbHOCTH, MPOTEKAOIINX
B OpraHuU3Max pAacTCHHWH, >XHUBOTHBIX W YEJIOBEKA; OMOJOTHYECKHX

mpoueccoB: oOMmeHa BewiecTB (MeTabonus3Mm), uUHPOpMaUUU U



MpeBpalleHus] SHEPruu, OpOKEeHUs, aBTOTPOGHOTO U TeTePOTPOPHOTrO
TUNOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, A3MOpHOreHe3a, NOCTAMOPHOHAIBLHOIO  pPa3BUTHS,
Ppa3sMHOXEHHUs, UHIUBUYyalbHOTO PAa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOopa,  CTAOMIM3UPYIOLIETO, JBIDKYHIETO M Pa3pbIBAIOILETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CHUMIATPUUECKOTrO
BUJI000pa30BaHus; BIUSHUS JABHXKYIIIUX CHJI SBOJIIOLIMM HA TFEeHO(QOH]
TOMYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OoOHuTaHus,
Yepe[OBaHMsl HAaNpaBJICHUI 3BOJIOLUHU; KPYroBOpOTa BEIIECTB H

IIOTOKa S9HEPI'Ur B OKOCUCTEMAX

Cq)OpMI/IpOBaHHOCTI) YMCHHA BBIACIIAATL CYHICCTBCHHBIC IIPHU3HAKU
BUPYCOB, KJETOK IPOKAapUOT M JYKapuOT; OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B M JKOCUCTEM;
0COOEHHOCTH IPOLIECCOB OOMEHA BEIIECTB U IPEBPALICHHS SHEPTUU B
KJIeTKe, (poTocHHTE3a, IMJIACTHYECKOTO U JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeHO03a, OIUIOAOTBOPEHUS, pa3BUTHUA U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
00pbOBI 3a CyLIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BU000pa30BaHus,
NPUCTIOCOOJICHHOCTH OPraHM3MOB K cpelne OOWTaHUs, BIUSHHSA
KOMITOHEHTOB 9KOCHCTEM, aHTPOIOTCHHBIX U3MEHEHHI B HKOCHUCTEMAax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB W TPEBPALICHUS DHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OHMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTeNbCTBA
POJCTBAa OPraHM3MOB Pa3HBIX CHUCTEMATUYECKUX TPYII; B3aMMOCBS3U
OpPraHu3MOB U cpelbl OOWTAaHMSA; EIMHCTBA YEJIOBEYECKUX pac;
HE00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BHUJIOB MW OKOCUCTEM KaK YCIOBHA COCYIICCTBOBAHUA MPUPOIABI H

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMAIMI0 OHOJIOTHYECKOTO
coJiepKaHUsl; MHTEPHPETUPOBATH ITHUUECKUE ACIIEKThl COBPEMEHHBIX
HCCleIOBaHuH B OHoIOTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh ri00aJbHbIE JKOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kox
1

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

buonorusa xak HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

CoBpemeHnHass OHMOJOTMSl — KOMILJIEKCHAsE Hayka. buojormdeckue Hayku U
u3ydaemple uMH Tpobiembl. DyHAaMEHTaIbHBIC, NMPUKIATHBICE W TOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbsl mupa. [Ipodeccun, cBsizanHble ¢ Ouosorueld. 3HaueHHe OHOJOTUU B
MPAKTUYECKOW JICSITEIbHOCTH YEJIOBEKa: MEAHUIIMHE, CEeIbCKOM XO3SMCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'O COCTaBa, AUCKPETHOCTb U LEIOCTHOCTb, CIOKHOCTb U
YIOPSA0YCHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHHM OpraHHU3alMH >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJISIIIHOHHO-BUI0BOIA, HKOCUCTEMHBIN
(buoreoneHoTuueckuii), OuocdepHsiid. IIporeccel, MPOUCXOIANIUE B IKUBBIX
cucremax. OCHOBHBIC TPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHUS

MaTepun

1.3

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, u3MepeHUe, SKCIEPUMEHT,
cucreMarusanus, MetaaHaimm3. IloHsATMe o0 3aBHUCHMMON M HE3aBHCHUMOM
nepemeHHou. [lnanupoBanue skcnepuMenTa. [loctaHoBKa U MpOBEpPKa TUIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKkM M €€ gocTOBepHOCTb. Pa3zbpoc B
Ouosornuecknx naHHbIX. OIIEHKa JOCTOBEPHOCTH TMOJYYEHHBIX pE3YyIbTaTOB.
[IpuurHBl HCKaXXEHHS PE3YJIBTATOB AKCIEpUMEHTa. [IoHSATHE CTaTMCTHUYECKOTO

TECTa

2.1

2.2

KneTka kak Omosiorudyeckasl CicTeMa

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IUHHLA >KUBOTO. VICTOPHS OTKPBITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
HIneiinen, P. Bupxos). OCHOBHbIE MOJ0XKEHUS COBPEMEHHON KJIETOYHOM TEOpHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHS, XpomMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe
LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHUE KIETOK

XHUMHYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPAMUKPOdJIEMEHTHL. Bona u
€€ poJlb KaK pacTBOPHUTEINSl, PEArcHTa, y4acTHEe B CTPYKTYPHPOBAHHWM KIIETKH,

TerIoperynauud. MuHepaabHble BEIEeCTBA KIETKH, UX OHOJOTHYecKasl pOJib.



2.3

Posib KaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OEJKOB.
Crtpykrypbl OenkoBoi Mousekynbl. [lepBuunas cTpykTypa Oenika, MeNTHIHAs
CBA3b. BropuuHas, TpeTHyHas, 4YEeTBEPTUYHAs CTPYKTYphl. [leHaTypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonbl. MoHOcaxapuibl, AUCAXapUAbl, OJIMTOCAXAPUAbl U MOJHUCAXAPUIBIL.
OO0muit mmaH cTpoeHuss U (PU3MKO-XUMUYECKUE CBOICTBA  yrjeBOJIOB.
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlumuapsl. T'unpodunbHo-runpodoOHble cBolcTBa. Knaccupukanus JIWMOUIOB.
Tpurmunepunsl, $ochomunuapl, BOCKH, CTepOUABL buonormdeckne (yHKIIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHYECKUX MEMOpPAaH — TEKY4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKJIEHMHOBBIX KHCIOT.
Hyxneoruapl. I[Tpuaiun komrmiemenTapuoctu. IlpaBmimo Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. Mectonaxoxaenue u 6uonorndeckue ¢pynxiuu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynbsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonornueckue ¢pynkunn AT®. BoccraHoBieHHbIE IEPEHOCUNKH, UX (QYHKIIMH B
kierke. CekBenuposanue JJHK.

CrtpykrypHass Ouojorusi: OMOXMMHUYECKHME W OHOPHU3UYECKHE HCCIECTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

Tumbr  kimeTok: dykapuoTHyeckas H  HpokapuoTmueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOEHUsI TeTepoTpo(HOM M aBTOTPO(HOM MPOKAPHOTHUECKHX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

CrpoeHne M (QyHKIMOHUpPOBAHUE SyKapuOTHUecKoM kieTku. [lmazmatmueckas
MeMmOpaHa (ruazmanemMma). CTpyKTypa Iuia3MaTudeckoil MmemOpansl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: mTaccuBHbBIM  (auddysus,
oOneruéHHass nud@y3us), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIN
Tpancropt). [lomynponumaemocts MemOpanbl. PaGora HaTpuii-KaaueBoro
Hacoca. DHJOUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KierouHas creHka.
CrpykTypa 1 GyHKINU KIETOUYHOW CTEHKH pacTeHUi, rpuoOoB.

Hutommaszma. Iluto3omns. Ilutockener. JIBuxkeHune 1uTominasmbl. OpraHouibl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHHE U (yHKUMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHoMI0B KJeTkH. CTpoeHHe TpaHyJISIPHOIO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit

(arpaHymsipHBI) SHAOIUIA3MATHUECKUNH peTuKkyiayM. CekpeTopHas QYHKIHS



annapara [ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoiu pacTUTEIBHBIX
kietok. Kiierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenuve n (yHKIMM MUTOXOHApPUN M miuacTujl. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannble opranoujsl kietku CrtpoeHue M (yHKUMHM HeMEeMOpaHHBIX
OpraHouJioB KJIeTKu. PubGocombl. MukpoduiaaMeHTsl. MpleyHble  KJIETKU.
MuxkpotpyOouku. Kierounelii neHtp. CTpoeHHE U [BHXKEHHE J>KTYTUKOB H
pecHndek. MUKpoTpyOOoUKH nuToIia3mel. LleHTpros.

SAnpo. O6Gonouka siapa, XpOMaTHH, KAapHOIUIa3Ma, SAPBIIIKU, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBblii MaTpukc. lIpocTpaHcTBEHHOE pPacHOIOKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT

(pacTuTenbHOM, YKUBOTHOU, TPUOHOIN)
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AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM M reTepOoTpOPHBIA. YyacTue KUCIOpPoJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecrieueHue KiIeTKu: mnpeBpaiieHne ATD B
oOMeHHBIX TIporeccax. DEepMEHTATUBHBIN XapakTep peakiuid KJICTOYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBOICTBA M MEXaHH3M JCWUCTBUA.
Kodepmentsl. Otianuus GepMEeHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. beiku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEePMEHTATHUBHBIX
peaxkuuii oT pa3IuyHbIX PaKTOPOB.

IlepBUuHBI CHHTE3 OpPraHMYECKHMX BenlecTB B KieTke. PorocuHTe3. Poib
XJoporjactoB B mpomecce ¢orocuHTe3a. CBetoBas U TeMHOBas (hasbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHHMe pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XemocuHre3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDHUIUPYIOLIHNE
OaKkTepHH, Kesle300aKTepuH, cepoOaKTepHH, BOAOPOAHbIE OaKkTepuU. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTtsl OpoxeHUs U HX
UCTOJIb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOTIE3HEH.

AspoOHBIE OpraHW3MBl. JTambl dHEpPreTudeckoro oomeHa. [loaroroBUTENbHBIN
stan. ['Mukonn3 — 6ecKucIopoaHOe pacuieryieHUue TI0KO3bI.

buonoruueckoe OkuCIE€HHE, WIM KJIETOYHOE JbIXaHUE. Poinb MUTOXOHIpHH B
mporueccax OHMOJIOTUYECKOTO OKHCIJICHHUS. [uknnyeckue peaxkiuu.
OxucnurensHoe (dochopunupoBanue. [IpeumyiecTBa a3pobHOro myTH oOMeHa

BELIECTB Nepes aHadpoOHBIM. D(HPEKTUBHOCTD IHEPTETHUECKOr0 0OMeHa



2.5

Peakiium MaTpuyHOro CcHHTE3a. I[IpMHIMI KOMIUIEMEHTAPHOCTH B PEaKIUIX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTndeckuii
KoJ, ero cBoicTtBa. Tpanckpunuus — Matpuunbii cuHTe3 PHK. Ilpunuumns
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oernka.
YcnoBuss OuocuHTe3a Oenka. KomupoBanue amMuHOKHCIOT. Ponbs pubGocoMm B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['mmoreza onepona (. XKakob6, XK. Mano). Perymsimus oOMeHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HM M OoOnMuratHele napasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupychbie 3a0oneBaHusi uenoBeka, >KMBOTHBIX, pacteHuil. CIIUJ], COVID-19,

conraJibHbIC U MCIUTTMHCKHUC HpO6JI€MI)I

2.6

3.1

Knerounsnii umkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcoleHHocTH mporeccoB, Mporekarmux B uHTEepdaze. [loarotroBka KiIeTKu K
nenenuto. IlpecunreTnueckuii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUA U
MOCTCUHTETUYECKUH (MTPEMUTOTUIECKUN ) TIEPHOIbI HHTEP(DaA3HI.

Marpuunsiii cunre3 JHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, IOJIYKOHCEPBAaTUBHBIM CHHTE3, AHTUIAPATUIEIBbHOCTb.
Mexanusm pemukanuu JIHK. Xpomocomel. Ctpoenune xpomocoM. Temomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapuoTuil. JIWMimoumHeli u
rarion bl - Habopbl XpoMocoM. ['omonormynsle Xpomocowmbl. IlojoBbie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaguu MHUTO3a U NPOUCXOASIINE B HUX ITPOLIECCHI.
Tunel muto3a. KapnoknHe3 M IHUTOKHMHE3. bHonormyeckoe 3Ha4YE€HHE MHTO3a.
Perynsmus mutoTndeckoro nukia kiaeTku. I[lporpammupyemas kietouHasi rudens
— amomnTo3.

cDYHKI_II/IOHEIJ'I]':HQJI TCHOMHKA
OpraHI/I3M KakK OMOJIOTHYecKas CHCTEMA

OOHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpTraHU3MBbI U
MHOT'OTKAaHCBBIC OPraHUu3MBI.

@®opMbl pa3sMHOKEHUS OPraHMW3MOB: Oecrojoe (BKJIKOYas BEreTaTUBHOE) U
nojoBoe. Buapl  Gecrnonoro  pasMHOXKEHHUS:  [MOYKOBAHHE,  CIOPYJISAIMS,
(bparmMeHTanys, KIOHUPOBAHHE.

[Tonosoe pasmuoxenue. [lomoBeie kneTku, wim ramersl. Meno3. Craaun menosa.
[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonornueckuii cMbica Meo3a

1 ITOJIOBOT'O ITpoIecca. Meiio3 U €ro MeCTO B JKU3HEHHOM LIUKIIS OpTaHHU3MOB.



IIpensaponpieBoe paszButue. ['ameroreHes y »KUBOTHBIX. lloyiOBBIE JKeile3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mojiOBbIX KiIeTOK. OmIogoTBOpeHHE U SMOpPHOHANIBbHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpHOreHesa
KHMBOTHBIX (Ha mpumepe JsrymkH). JIpobnenue. Tunsl apodnenus. OcobeHHOCTH
Ipo0JieHUsT MJIEKONMTAIOIIMX. 3apobIleBble JUCTKH (racTpyisanus). 3akiaika
OpraHOB M TKaHEHd M3 3apOAbIIIEBbIX JIMCTKOB. B3anMHOe BiMsHHME 4YacTed
pa3BUBAIOLIErOCs 3apoibllia (3MOpHOHANbHAsT MHAYKLHKA). 3akiajka IUlaHa
CTPOEHUSI KHBOTHOTO KaK pe3yJbTaT HEpapXU4ECKHUX B3aMMOJACHUCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXKaroleH
cpenpl.

Poct u pazurtue xuBoTHBIX. [locTaMOpronanbHbli nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECrO3BOHOYHBIX W TIO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOrO M HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocta XUBOTHbIX. (DaKTOPBI peryisaLun
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPUOHAIBHOIO pa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [lepnosibl OHTOreHe3a yenoBeKa.

Pasmuoxxenne wu pasButue pacrenuwit. ['ametodutr m cnopodur. Meito3 B
KU3HEHHOM LMKJIe pacTteHuid. OOpa3zoBaHue cmop B Imporecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. J[BOIfHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX pacTeHHuil. OOpa3zoBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiaquu OHTOTICHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

3.2
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I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TeHETUYECKHE IIOHATHS U CHUMBOJBL 1 OMOJIOrMYHBIE XPpOMOCOMBI, AJIJICJIBbHBIC
I'CHbI, aJIbTCPHATHUBHBLIC TIPU3HAKH, I[OMI/IHaHTHI)IfI n pGHGCCI/IBHHﬁ IMPpU3HAK,
roMo3urora, rercpo3urora, 4YucTasd JIMHUA, FI/I6pI/IZII>I, T'CHOTHII, (1)GHOTI/IH.
OcHoBHbBIC MCTOJBbI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, HHTOHOFHHCCKHﬁ,

MOJICKYJI}IpHO-FeHeTI/I‘ICCKI/Iﬁ

Monorubpuanoe ckpemupanue. [lepsoiit 3akoH MeHiens — 3aK0H eIlnHo00pa3us
ruOpuoB mepBoro mnokojeHus. IlpaBuio nomuHupoBaHus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyIeHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ UoTe3a YucTOTH raMerT.

AHanuzupyrolee ckpemuBaHue. [IpoMeXyTOUHBIM XapakTep HaclIeJOBaHMS.
Paciiennenue npu3HaKkoB IIPU HEIIOJIHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O
HacJleIoBaHUsl  TNpHU3HAaKoOB.  lluTonorumueckue  OCHOBBI  TUTHOPHIHOTO

CKpCHIMBAaHMHA.



CueruieHHoe HacienoBaHue mnpuszHakoB. Paboter T. Moprana. CueruieHHOe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIM MEXaHW3M OIpeNeSeHHus Mojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTYpa TOJIOBBIX XpoMocoM. HacienoBanue NpU3HAKOB, CIEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneiloTponusi — MHOXKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM ajjIenu3M. BzanMoAeicTBHE HEaJUICIbHBIX TI'€HOB.

KommemenrapHocts. Onuctas. [lonumepus

3.4

BzaumoneiicTBue reHoTuna u cpeasl pu GpopmupoBanun peHoruna. M3MeHUMBOCTh
pU3HAKOB. KauecTBEHHBIE M KOJMYECTBEHHBIE NPHU3HAKK. BUabl M3MEHUMBOCTH:
HEHACJICACTBEHHAs U HACIIEICTBEHHAS.

MopaudukaionHas ~ U3MeHYMBOCTb.  Pomp  cpensl B (popMHpOBaHUM
MoAM(UKAMOHHOM n3MeHYnBoCTH. HopMa peakuuy npu3Haka. BapuarmoHHbIH psig
u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MOIM(UKAIIMOHHOMN
WU3MEHUYUBOCTH.

I'enorunuyeckas u3meHunBoCTh. CBOMCTBA TEHOTUIIMYECKON M3MEHUMBOCTU. Buibl
TEHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KomOunatuBHass un3MeH4YMBOCTb. Mei03 W MOJOBOM mpolecc — OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTU. Posib KOMOMHATHBHONW M3MEHUMBOCTU B CO3/1aHUU
TEHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BUA.

MyranmoHHas U3MEHYMBOCTb. BHJIbI MyTaluii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLMPOBAHHBIE MyTalMH. SIEpHBIE M LUTOIUIA3MAaTHUYECKHE
Myrarmu. CoMaTH4ecKue U NoJI0Bble MyTanuu. [ [pruyrHbl BOSHUKHOBEHUS MyTallUi.
MyrareHbl M WX BIMSHUE Ha OpraHW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacliecTBeHHOU n3MenunBocty (H.U.

BaBI/IJ'IOB). BHCSI,Z[epHaH N3MCHYMBOCTb U HACJICACTBCHHOCTD

3.5

Kapuotun wyenoeka. MexayHapoaHasi MporpaMmMa HMCCIEAOBAaHHUS T€HOMA
yernoBeka. MeToapl  HM3y4eHUsT TEHETMKH  YEJOBEKAa: TIEeHEAJOTMYECKUH,
OJIM3HEIIOBBIH, LIUTOIr€HETUYECKHUIA, MO YJISIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKHIA. CoBpemeHHOe onpeaeneHue TE€HOTHIIA:
MOJJTHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUITUPOBAHUE, B TOM YHCIIE€ C MOMOIIBIO
[1IP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHBIE U
XPOMOCOMHBIE 0oJ1e3HU YelIoBeKa. bonesnu c HaCJIeICTBEHHOMN
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON T€HETUKHU B MPENOTBPAILICHUN

U JICUEHUN TEHETHUECKUX 3a00eBanuii ueioBeka. CTBOJIOBBIE KIIETKHA

3.6

JloMecTuKaIms ¥ CeNeKIus. 3apoxkKaeHNEe CeNIeKIIUU U JomecTukarmu. Yaenue H..



3.7

BaBuiioBa 0 1eHTpax MPOMCXOXKICHHUS W MHOrooOpasusi KyJIbTYPHBIX PacTECHHU.
Posp cenexiyu B CO31aHMM COPTOB PacTeHUM U mopoA *UBOTHBIX. CopT, mopoza,
TaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBoctu H.U.
BaguioBa, ero 3HaueHue Jij1st CEIEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHJIUBUYAJIbHBIN. JTansl KOMOWHAIIMOHHOMN CCJICKIIMH. HcnpiTanue
MpoU3BOUTENIeH MO MOTOMCTBY. OTOOp O TE€HOTHUIy C TMOMOMIbIO OICHKHU
(dbeHoTHa NOTOMCTBA M OTOOP 10 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/] CEJICKITMOHHOM pa0boThl. PannanmoHHbIH 1
XUMAYECKHH MyTareHe3 KaK HWCTOYHMK MYTalMid y KyJIbTYPHBIX (opm
opranu3moB. Mcronb3oBaHWE€ TEHOMHOI'O PENAKTUPOBAHUS M METOJOB
pexombunanTHeix JIHK 175 momy4yeHuss ucXoIHOTO MaTepHaa Ajisi CEIeKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelIMBaHue, Wi WHOpumuHT. HepoicTBeHHOE CKpEeIMBaHWE, WM AyTOpPHIIHHT.
I'ereposuc u ero mpuumsbl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpumzanyst. [Ipeomonenune Oecruiouiss MeXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKUIMU PACTEHUI U )KUBOTHBIX

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBI, HMX  XapaKTePUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xJieboneueHne,  MOJNyYeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOZEIHE.
Muxkpobuonorndeckuii  cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX TEXHOJOTHIA.
[IpouzBoncTBO  Oenka,  aMUHOKHMCIOT M BHUTaMMHOB.  VIcKyccTBEHHOE
OIUIOIOTBOpEHUE. PEKOHCTPYKIMA SHUIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX.
Mertox TpaHCIUTAHTaUUU SAEP KIETOK.

XpoMOCOMHass M TeHHas HHXeHepusa. VICKyCCTBEHHBIM CUHTE3 Te€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W NEpCeKTUBHI
XpOMOCOMHOM ¥ TeHHOW MH)XEHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOro Mmupa

4.1

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
OopraHudeckoro wmwupa. IIpuHIMIBI Ki1accupuKanuu opraHu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbl OPraHU3MOB.

Oco0OeHHOCTH CTPOEHHUS M KU3HEAEATEIbHOCTU OJHOKIJIETOYHBIX OpPraHU3MOB.
bakrepuu, apxeu, 0HOKJIETOUHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
npotucTsl. KonoHuanbHble OpraHu3Msbl. J[BUKEHNE OJHOKJIETOUHBIX OpraHU3MOB:
amMEOOUHOE, )KT'YTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKJIETOYHBIX OPraHU3MOB.

PaSHpa)KI/IMOCTI) Y OJHOKJIECTOYHBIX OPraHU3MOB. Takcucer

4.2

MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBS3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
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TKaHI/I, OpFaHBI N CUCTCMBI OpFaHOB MHOI'OKJICTOYHOI' O opraHmMa. OpF AHN3M
Kak eauHoe wenoe. TkaHu pacteHuid. TUIbBl  pacTUTENbHBIX TKAHEM:
oOpaszoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcoGeHHocTu cTpoeHUs, PYHKIUN U pacOIOKEeHUs TKaHEeH B OpraHax pacTeHUI

BereraruBHble 1 reHepaTUBHBIE OpraHbl pacTeHud. OYHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuid. /[BukeHre MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. IloriomieHue BOABI, YIVIEKUCIOrO ra3a M MUHEPAJIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysust ra3oB yepes3 MOBEpPXHOCTh KIIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Bbinenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHbIX pacTteHuil. Kyrukyna. CpeacTBa macCUBHOM M XUMHYECKOH
3amuThl. OUTOHIIMIBI.

PaznpaxxumocTs U perynsuus y opraHuzMoB. Pa3apaxumocTe U peryiasuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa M UX 3HAYCHUE

4.5

4.6

MHoOrokieTouHbsle  KMBOTHbIE.  B3auMoOCBs3p  4acTe€il  MHOTOKJIETOYHOTO
opranusma. TkaHHM, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
JKUBOTHBIX TKaHEH: OIUTCINAIbHAA, COCAWHUTCIIbHASA, MbIIICUYHAsA, HCPBHAJ.
OcoOenHoctu cTpoeHUs, (YHKUMA U pacloNOKEHUs TKaHeld B OpraHax

JKHNBOTHBIX N YCJIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKelleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHMH ckeneT. CTpoeHUE M THUIIbI COEIMHEHUs
KOCTEH.

JIBOKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtaHume »xuBOTHBIX. IluTanue
MIO3BOHOYHBIX HUBOTHBIX. J{pIxaHue kuBOTHBIX. KoxHoe nbixanue. KabepHoe n
JIErOYHOE JIbIXaHUE.

JlpIxaHWe IO3BOHOYHBIX >KMBOTHBIX. ODBOJIOLIMOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX JKUBOTHBIX. J[bIXaTelIbHAs CHCTEMA 4YelloBeKa. MeXxaHusMm
BEHTWIALIMM JIETKUX Yy NTUI W MICKONUTAOUMX. TpaHCHIOPT BEWIECTB Yy
opraHu3MoB. TpaHCIIOPT BEHIECTB Yy XMBOTHBIX. KpoBeHOCHas cucrema u e
opranbl.  KpoBeHocHas  cucreMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUsI. DBOJIIOLIMOHHBIE  YCIIO)KHEHHUS] CTPOEHHUS KPOBEHOCHOM
CUCTEMBI MMO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranu3moB. Beiienenue y
KUBOTHBIX. COKpaTUTENnbHbIE Bakyosid. Opransl BoieneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIICIUTEIIBHOW CHCTEMaMM. BpineneHune y MO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBbl u ux
MIPOU3BOIHBIE.

PaznpaxuMocTh U peryndmnust y opranu3mMoB. Pa3ipa’kuMocTh y OJTHOKJIETOYHBIX
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5.2

5.3
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opranu3moB. Takcuchel. Pa3gpaxumocTe U peryiasiuus y MHOTOKJIETOYHBIX
pacteHuil. PocToBbIe BEIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pedieKTopHas peryyslus y MHOTOKJIETOYHBIX YKHUBOTHBIX.
HepBHas cucrema u e€ otaesnsl. DBOMIOLMOHHOE YCI0)KHEHUE CTPOESHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaGorka anroputMoB u mporpamm i 3PQPEeKTHBHON (PyHKIHOHATIBEHON
aHHOTAllUW ~ TEHOMOB,  TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, JKHUBOTHBIX MU YCJIOBCKA
OpFaHI/I3M YCJIOBEKA U €TI0 3JOPOBLEE

Oprassl ¥ cUCTEMBI OPraHoOB 4esioBeKa. OTaenbl TOJI0BHOIO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas ayra. be3ycrnoBHbIE U yCIOBHBIE
peduexcer. 'ymopanbHast perynasiuuss ¥ SHIOKPUHHAS CHUCTEMa >KUBOTHBIX M
yenoBeka. JKene3bl 3HAOKPUHHONW CUCTEMBI U UX TOPMOHBI. J[elicTBE TOPMOHOB.
B3aumocBsi3p HEpBHOW U SHAOKPUHHOM cucTeM. [ unoramamo-runoduszapHas

cucrema. Pedrekc u pednexropHas ayra. besycioBHbIE U YCIOBHBIC PEIICKCHI

3ammra opraHu3ma ot Oozne3Hel. IMMyHHas cucrema yenoBeka. Kietounslit u
TYMOPJIbHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennu(uIecKuii
UMMYyHHUTET. Teopusi  KIOHAJIbHO-celeKTUBHOro ummyHutera (IL.Dpaux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb
BPOX/IEHHOI'0 UMMYHHMTETA B pa3BUTHH CUCTEMHBIX 3a00JIeBaHUH

KposeHnocHas cucrema u €€ opransl. Cepale, KPOBEHOCHBIE COCYABI U KpPOBb.
Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynsnus

Hbixanue yenoseka. {uddysus ra3zoB yepe3 MOBEPXHOCTh KIETKH. J[pIxaTenbHas

CUCTEMa  4YCJIOBCKA. I[I:IX&TGHI:H&SI MMOBEPXHOCTD. PCFYJ'ISIHI/ISI JAbIXaHU.

JlpixarenbHbIe 00BEMBI

5.5

5.6

5.7

[MumeBapurenbHas cucreMa uenoBeka. OTHenbl MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTenpHple  kKene3bl.  BHYTPUIIOIOCTHOE M BHYTPHUKIIETOYHOE

IMUIICBAPCHUC

ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. [louku. CrpoeHue u
¢yHkuroHMpoBaHUEe HedpoHa. DuIbTpalys, ceKpeurs U oOpaTHOEe BCAChIBAHUE
KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpa3zoBaHuEe MOYH Yy YEJIOBEKa

JIBI>KeHHE 4eloBeKa: MbliieyHas cucreMa. CKeleTHbIe MBIIIIBI U UX paboTa.

CTpoeHME U TUIIBI COEAMHEHUS KOCTEM

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomonronHass  teopuss Y.  JlapBuHa. [lpeanocbUIkKM — BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

I[BI/I)KYH_II/IC CHJIBI ABOJIIOIUMHU BHUIOB 1o Y. I[apBI/IHy (BLICOKa}I HMHTCHCHUBHOCTD
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pa3sMHOXKEHHSI OpPraHW3MOB, HAclEJCTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternyeckor teopuu sBomronuu (CTD). HelitpanpHas Teopus
sBotoid. COBpeMEeHHAsi SBOJIIOIMOHHAS OMOJIOrHs. 3HAUEHHUE HBOJIIOIIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBCHHO-HAYYHON KapTHHBI MUPA

IMonmynsanus kak sjeMeHTapHass enuHuna s3Bositolud. COBpEMEHHBIE METO[bI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHa TOMYJSIUH KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (DAKTOPbl  (IBMDKYILME CHJIBI) 3BOJIOLUUH. MyTallMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHbie
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT ajuiened B momymsmusax. Oddekr
OCHOBATEJISL. Murpauuu. W3onsauus HOIYJISLIMN: reorpaguueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHAS).

EcrecTBennblii  orOOp — HampaBusiommid  ¢paxTop dBomoiuH.  DopMel
€CTeCTBEHHOI0  OTOOpa:  JBMXKYILMH, CTAaOMIM3UPYIOIIMH, pa3pbIBAOIINN
(mu3pyntuBHbi). [TonoBoit oT6Op.

[IpucnocoOIeHHOCTh ~ OpPraHM3MOB  KaK  pe3yJlbTaT  MHUKPOIBOJIIOLUH.
Bo3HukHOBeHHE  mpUCIIOCOOJIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uavoanantauuu. [Ipumeps! npucnocobieHuit y opranuzMoB. OTHOCUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u cTpykTrypa. BuumooOpasoBaHue Kak —pe3ysbTaT
MUKpO3BOJIIOIUHU. M3omsauus — kimrodeBod ¢akrop BupooOpasoBanus. I[lytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIoNaTpPUUECKOe (reorpaduueckoe),
CHUMITaTpUYecKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOWIU3AINS,
rudpuansanys). JJIMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl (GopMHUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
O6uopazHooOpasus. MUKpPOIBOIOLUS U KOIBOJIOLUS MApa3sUTOB U HX XO35€EB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYMBOCTH K AaHTUOMOTHKAM M CIIOCOOBI O0PHObI

C HeH

6.3

MeTtoapl M3ydeHUs: MakpodBOMONWH. [laleoHTONOTHYECKAE METONBI U3yYCHHS
sBoonnu. [lepexonupie Gopmbl U QprIIOreHeTHYECKHE PSAAbl OPIaHU3MOB.
buoreorpaduyeckue Metoibl u3yueHust BotoIMH. CpaBHEeHUE (IOPHI U QayHbI
MaTEepUKOB M OCTPOBOB. buoreorpaduueckue odnactu 3emnu. Buasl-sHIeMUKHT U
PEITUKTHI.

OMOpPHOIOTHYECKHE UM CPaBHUTEIBHO-MOPQHOIOTUYECKUE METO/Abl HU3yUYEHUS

3BoIOLMHU. ['eHeTMYeCKHe MEXaHH3MBl SBOJIIOLMU OHTOI€HE3a M IIOSBIICHUS
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SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OpPTraHbI.
PynumeHnrtapHbsle  opraHbl M arTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHYECKHEe M  MaTeMaTH4YeCKhe  METOAbl  W3Y4YeHHs]  HBOJIOLIUU.
I'omonoruunsie reHbl. COBpeMEHHbIE METOMBI MOCTPOCHHUS (PUIOreHEeTHUYEeCKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTAllMU U 3BOJIIOLMSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojtonuU. HeobpaTMMOCTh 3BOJIOLHUU.

AI[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIFOLINH

Hayunble rumoTe3sl MNpPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepmus. JloHay4Hble MPeICTaBICHUS O 3aPOKICHUH KU3HU (KPEALIHOHU3M).
I'unoTe3a MOCTOSAHHOTO CaMO3apOXKIAEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cnamranmanm, JI. Tlactepa. IlpoucxokaeHue KuU3HH U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHMYecKoW sBomtonuu. [lmaHeTapHas (reororuyeckas)
HBOJIIONUS. XUMHUECKash »dBOJIOLUSA. AOHOTCHHBI CHHTE3 OPTraHHYECKUX
BeulectB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nonumepoB 3 MoHoMmepoB. KoanepsatHas runore3a A.M. Onapuna, rumnoresa
nepsuuHoro OynboHa JIk. XonneilHa, reHetuueckas runore3a [. Mémnepa.
Pu6o3umer (T. Uek) u rumote3a «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopust 3emnun u meroabl €€ u3ydeHusi. Vckoraemble OpraHMYE€CKHE OCTATKH.
I'eoxpononorust u e€ Meronpl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonornyueckas 1Kasa: 0HbI, IPbl, HEPUOIbL, FTTOXH.

HavanpHble sTansl opranuueckoil spomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBoOJOLMS MeTabonu3ma. BO3HMKHOBEHHE TEPBBIX JKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTHI.

IIpoucxoxaeHue 3ykapuoT (CUMOHMOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYcOB. [IponcxokIeHne MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONUUA BBICHIUX pacTeHuil. OCHOBHBIE apoMOpPGO3bI
pacrenuid. Bbixox pacrenuit Ha cyumry. IlosBieHue CIOpOBBIX pacTeHHNH U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxkieHune IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl 3BOJIONUU JKUBOTHOrO Mupa. OcHOBHBIE apoMop(do3bl
KHUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunos. [lepBeie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNE MICKOMHUTAOIINX U

ntun. [lpuamun kmrodeBoro apomopdosa. OcBoeHne OeCro3BOHOYHBIMU U
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[M0O3BOHOYHBIMH JKUBOTHBIMH CYIIIH.
Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEepHoaM: apXei, poTepo30i, MaIeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIUMAaTa H TEOJOTHYECKUX
nporieccoB. [losiBIeHHE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EpHI.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHUE KPU3UCHI mnponuioro. I[lpuyuHbl u
CJICJICTBHSI MAacCOBBIX BbIMUpaHHi. COBpEMEHHBIN SKOJOTUUYECKHH KPHU3HC, €T0

0CO0EHHOCTH

Paspgensl m 3amaum  anTpomnonoruu. Metonsl anTpornonoruu. (CraHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH YyeaoBeKa. COBPEMEHHbIE HAYUHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE IOJOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHM:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hbU3M0JIOr0-OMOXUMHUYECKHE,
noBegeH4Yeckrue. OTan4ms 4elloBeKa OT KUBOTHBIX. [IpAMOX0KI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOM
CUCTEMBI.

JIBmkymne cuibl ((pakTopbl) aHTpONOreHe3a: OMOJIOTMYecKHe, COLUajIbHbIC.
CooTHouleHrne ONOIOTHIECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBbIE CTaIMM AHTPOIIOTre€HEe3a. ABCTPAIIONUTEKU — ABYHOTHE MIPEIKH JIIOIEH.
UYenoBek  yMmenblil, MepBble HW3TOTOBJIEHUS opyauil  Tpyaa. UYenosek
NPSAMOXOJIAIIMNA M TIEPBBIA BBIXOA JIOACH 3a mpenensl Adpuku. YemoBek
reiienp0epreckuii — oOIUi NpeJoK HEeaHIEepPTATbCKOro YelOBeKa W YelloBeKa
pasymHoro. YenoBek HeEaHIEPTaIbCKUW KaK BHJ JIIOACH XOJIOJHOTO KJIMMATta.
UYenoBek pa3ymMHBIM COBPEMEHHOI'O THWIIA, JEHUCOBCKHI YEIOBEK, OCBOEHUE
KOHTHHEHTOB 32 MpeneiaamMu AQpuku.

DOBONIOIUS COBPEMEHHOI'O uesoBeKa. EcTecTBeHHBI OTOOpP B MHOMYJISALHUAX
yenoBeka. MyTalMoOHHBIN Mpoluecc U nonuMopdusM. IlomynsiiiMoHHBIE BOJIHBL,
npetid reHoB, Murpaiusa U «3GQPEeKT OCHOBATENA» B MOMYISIIHUIX COBPEMEHHOTO
4eJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpaszuiickasi), aBCTpajO-HETpOWIHAs  (PKBATOpUAJIbHAS),  MOHTOJIOUIHAS
(a3uarcko-aMepukaHckas). Bpemss u myTu pacceneHuss 4ejoBEKa IO IJIaHETE.
EnuncTtBo  yenoBeueckux pac. HayuyHas  HeECOCTOSITENBHOCTH — pacHu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCJIOBHSM OKpYXKaroIIed Ccpeabl.
Bnusinue reorpaguueckoit cpeapl U Jpeiia TeHOB Ha MOPQOJOTHUIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIO0BCKa

OKOCUCTEMBI U MMpUucymue MM 3aKOHOMECPHOCTHU

7.1

Pazgene! u 3a7a41 SKOJIOTHH. CBS13b DKOJIOTUH C APYIruMH HayKaMHu.




Mertoabt skonoruu. IloneBble HaOdrOAEHUS. DKCIEPUMEHTHl B  JKOJIOTHU:
IpUPOAHbIE U JabopaTopHble. MoJenupoBaHUE B 3KOJOTUU. MOHUTOPHUHT

OKPYIKaIOIIEeH Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aIbHBIN

7.2

DOkonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Kmaccudukanms
JKOJIOTMUECKUX (AaKTOpOB: abHoTHYeCKue, OUOTHYECKHE, aHTPOIOTCHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHcTBHS dKosorudeckux ¢akropos. [IpaBuio
munumyma (K. Ilmnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak sKojoruyeckuii akrop. JlelcTBue pasHbIX
YYACTKOB COJHEYHOIO CIIEKTpa Ha OpPraHu3Mbl. OKOJOIMYECKHUE TPYIIIbI
pacTeHM M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTOonEepuOAU3M.

Temnmepatypa kak okojorumyeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranu3msl. [1oHKUIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okojoruueckuit  ¢dakrop. [IpucrmocobneHust pacTteHHil K
nojep kaHuio BoAHoro Oananca. Knaccudukanus pacTeHHl 1O OTHOLICHHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAsA, IIOYBEHHAas,
ryOWHHAs  TMOAMOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3NKO-XMMHUYECKUE
OCOOCHHOCTH Cpell oOWTaHus OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CPE/Iax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbBIE
putMbl. [IpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSM YCIOBUH
KHU3HU.

Xuznennole popmbl opranusmon. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HEHHbIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUUKH, MHOTOJIETHHUE TpPaBbl,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHHSI U 00pa3a )KU3HH.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHUIIHAYECTBO, cuMOM03 U ero ¢opmsel. [lapazutusm, koomnepanusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoOJieiicTBus  (Tomuueckue, (opuueckue, (HaOpuueckue). 3HAUCHUE
OMOTHMYECKMX B3aUMOJEHCTBUN [UIs CYIIECTBOBAHHS OPraHU3MOB B Cpele

oOuTanus. [I[puHIIMI KOHKYPEHTHOTO UCKIIOYEHUS

7.3

OKOJIOTHYECKHE XapaKTEPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak OMOJIOrMYecKas
cucteMa. Poiib HEOTHOPOTHOCTH Cpenibl, PU3HUECKUX 0aphepOB U OCOOEHHOCTEH

O6uoJIOTMU BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIMMA.



OcHOBHBIE TMOKa3aTeNM MNOMYJALMUA: YHUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas M
[I0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IMPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLUs.

Okosorudeckass crpykrypa nonyiasinuu. OILEHKa YHCICHHOCTH IOIYJISALUU.
JluHaMuKa nomyisuuu U €€ peryisuus. buoTu4ecKuil NOTeHIUaN MOIYJISLUH.
MonenupoBanue AUHaAMUKU —nomymsiuuu.  KpuBbele  pocTa  UHMCIEHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiius 4UCIEHHOCTH HONMYJIALMH: POJb
(GakTopoB, 3aBUCALIMX M HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpaTeruu BUJOB (r- u K-cTparerun).

[TonsTre 00 sKojorMYeckod Hume Buga. MecrooOutanne. MHOromepHas
Mozenb dKkonorndeckod Humm Jk.M. XatumHcoHa. Pasmepsl 3KOIOrmYeckoin
Huuy. [loTeHnnanpHas U peaqn30BaHHAs HULLIH.

Bun kak cucrema mnonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbBIE
CTpaTerud.  3aKOHOMEPHOCTH  MOBEAEHUS W MHUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opranu3MamMu B OuoIleHO3e. ODKocucTeMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OPraHU3MOB B JKOCHCTEME: MPOMYIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enud U CETH.
Abuotnyeckue 61m0ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEIIECTB U MMOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TIOKa3aTeIM IKOCUCTEMBI. buomacca u TpOayKIUsa. DKOJOTUYECKUE
MUPaMUJIBI YMCcesl, OMOMACChl U SHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIE CYKIECCHM M WX TMPUYUHBL. AHTpPONOTeHHbIE BO3JCHCTBUA Ha
cykueccun. KinnmakcHoe cooOuiectBo. buopaznoobpasue 1 monHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCHUCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArporieHos. Paznnuns Mexxay aHTpONOTEHHBIMU U TIPUPOTHBIMUA SKOCHCTEMAaMHU.
YpOoskocucreMbl. OCHOBHbIE KOMIIOHEHTHI YpOoakocucteM. ['opojckas ¢iopa u
(ayna. CuHaHTponHM3alus rOpoACKoi ¢ayHbl. bronornueckoe U X03sIiICTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B DKOCHCTEMAX.

[Tepenoc sHeprun M BEUMIECTB MEXKIY CMEKHBIMH 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpPraHW3MOB, TMONYJISAIMA M O3KOCHCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPONIOT€HHBIX BO3ICUCTBUN

7.5

buochepa — oOmemnanerapHas oOojouka 3emiid, T CYIIEeCTBYeT WU

cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6mactu



o6uocdeps! u e€ coctas. Kupoe BeriecTBo 6Hochepbl U ero GPyHKIHH.
3aKOHOMEPHOCTH CyIIecTBOBaHUSI Ouocdeprl. OcobeHHOCTH Omochepsl Kak
rnobanbHOM  9KkocucTeMbl.  J[MHamMu4eckoe — paBHOBecue B Omocdepe.
KpyroBopotsl BemectB u Ouoreoxumudeckue LUKIBI (yriaepoia, as3oTa).
PurmuuHOCTS siBNICHMIT B Onocdepe.

3oHanpHOCTH Ouochepsl. [ToHsTe o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOHHBIE Jieca, CMEIIAHHbIE M IIMPOKOJIHMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
MYCTBIHM, TPONHMYECKHE Jieca, BBICOKOTOphbs. KimmaT, pacTUTENbHBIN ¢
KUBOTHBI MHp OMOMOB CYIIIH.

CtpykTypa U (YHKIMS KHBBIX CHCTEM, OIICHKa MX PECYPCHOTO IMOTEHIMANA H

onocdepHbIX QyHKIUN

7.6

DKOJIOTHUECKUE KPU3HCH M WX MpUYuHbL. BoznelicTBrue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoAHBIX pecypcoB. Pa3pymienne mouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
H3meneHune KkiamMara.

AHTpOTIOTEHHOE BO3/ICHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIH mup. OxpaHa
PaCTUTENBHOTO M YKUBOTHOTO MHUpPa. OCHOBHBIC NMPUHIMUIIBI OXPAaHBI MPHPOJIBI.
Kpacubie xaurun. Ocobo oxpansembie mnpupoansie Ttepputopuu (OOIIT).
Boranuueckue casbl ¥ 300JI0TUYECKHUE MTAPKH.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PanvoHansHOE  MpPUPONONOJIB30BAaHUE M COXPAaHCHHE  OHOJIOTHYECKOTO

pazHooOpaszus 3emin




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e [lonomapeBa M.H. Obmas 6monorus: yaeOHuk 11st yaamuxcst 10 kimacca
obmeobpasoBarenbHbIX yupexaenuit/ .H. [lonomapesa, O.A.
Kopnunosa, T.E. Jlomununa; nox pea. M.H. [lonomapesoii.- M.:
Benrtana-I'pad, 2011. — 224 c.: un.

o [lonomapena M.H. O0mas 6uonorus: yueoHuk ais ydamuxcs 11 kinacca
obmeoOpasoBarenbHbix yupexaenuit/ U.H. Ilonomapesa, O.A.
Kopnunoga, T.E. Jlomununa, 11.B. Mxesckuit; mox pen. U.H.
ITonomapeBoii. - M.: Benrtana-I'pad, 2013. — 240 c.: u.

e [Ilonomapesa, I.H. buonorus: 10-11 knacc: MeToauueckoe nocooue:
6a30BbIil ypoens / M.H. ITonomapesa, O.A. Kopuauinosa, JI.B.
Cumonoga. [Tox penaxuueii mpod. M.H. [Tonomapesoii. — M.: Benrtana-
I'pad , 2013. — 96¢.

o Koznosa T.A. buonorus: 10 knacc: 6a30BbIi ypoBeHb, paboyas TETpaab
JUTSL ydalmuxcs B 001eo0pazoBaTenbHbix yupexaenuid / T.A. Koznoga,
N.H. [Tonomapesa. - M.: Benrana-I'pad, 2011 r.- 112 c.

e [lonomapena, M.H. buonorus: 10-11 xnacc: meTonuyeckoe mocodue:
6a30BbIil ypoens / .H. ITonomapesa, O.A. Kopuauinosa, JI.B.
Cumonoga. [Tox pepgaxuueii npod. M.H. [Tonomapeoii. — M.: BenTana-
I'pad , 2013. — 96¢.

e Ko3snosa T.A. buonorusi: 11 kiacc: 6a30Bbli ypoBeHb, paboyasi TETpab
JUTSI ydaruxcs B 001eoopa3oBaTenbHbIX yupexaenuii / T.A. Ko3iosa,
N.H. Tlonomapesa. - M.: Benrtana-I'pad, 2013 r.- 112 c.

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

e [lonomapéra N.H., Kopuunosa O.A., Jlomununa T.E. buonorusa 10 k.
[Toypounslie pa3zpabotku.- M.: Benrana-I'pad, 2018r.

e Tlonomapéra N.H., Kopuunosa O.A., Jlommnuna T.E. Metoauueckoe
nocobue bruonorusa. Anroputwm ycrnexa 10 knacc. ba3oblii ypoBeHs .- M.:
Bentana-I"pad, 2018r

e (Oo6mas ouonorus. 10 kiacc. Metonuueckoe nocodue ( cepus
«IToypounoe manupoBanue» . MzgarensctBo [lapuret 2005.



e O6mas 6uonorus. 11 kmacc. Metonuueckoe nmocodue ( cepus
«IToypounoe manupoBanue» . MzgarensctBo [Taputer 2005.

e Metoanueckoe nocodue/Ilaceunuk B.B., AkiimonepHoe 00111ecTBO
m3natenbcTBO "lIpocBenienue

e Jloypounsie mansl o yueOuuky B.B.Ilaceunuka. aBrop B.O.3100a.
n31aTelbeTBO «Yunrtenb-ACT» 2013
IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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