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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpasoBaHus pa3zpaboraHa Ha ocHoBe DenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yrayO6néuHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeIMETHOU obsactu «ECTeCTBEHHO-
HayuyHble TmpenMeTsy. CormacHo mnonoxkeHusMm DPIOC COO mnpoduiabHBIE
ydeOHbIE TIPEIMETHI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
mupdepeHnmanmm  00ydeHUsT Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUS U
MPU3BaHBl OOCCIIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIUX
3a/lay, CBSI3aHHBIX C MpodopueHTanueln o0yJarouuxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buomorus" naér npeacraBieHUE O
Head U 3aj7adax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriy0iaéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTYPHUPOBAaHHME MO pa3jiellaM M TeMaM, paclpelesieHue TIO0 Kjaccam,
PEKOMEHYET MOCIEA0BATeIbHOCTh H3YYEHHs YYEOHOro marepuaina ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JOTUKU Y4EOHOro Ipoiiecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peann30BaH MPUHIUIN TPEEMCTBEHHOCTH C HW3y4eHUEM OWOJIOTHU Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHMOJOTUYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TPEACTaBICHUI O 370pOBOM 00pa3e >KH3HU, Ha
BOCMUTaHWE OEpeXKHOTr0 OTHOIICHUS K OKpYXKarolled NpupoaHou cpene. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanmu  TpedboBanuii PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METAlpeIMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OOydYeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOy4Jarommxcsi MO0 OCBOCHHUIO COJIepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHero obuiero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE W OPUEHTHUPOBAH Ha
paciMpeHue U yriyoJieHHe 3HAaHUW 0O0ydJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX
MOJICKYJIIPHON W KJIETOYHOM OWMOJOTHH, SMOPHOJIOTUU W OHWOJOTUU Pa3BUTHS,
TCHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YBOTIOITMOHHOTO YYCHUS U DKOJIOTHH.



Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriyOJleHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccruonanbHoro oopaszoBanua. OCHOBY €ro cojiepKaHHUsi COCTaBIIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/ejoB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOjaeHbl OWMOJIOTUYECKHE 3HAHHUA O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIATHOTO U IOMCKOBOIO
XapakKTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPHUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMUA OOYYAIOIIUMHUCS TPH H3YYECHHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH UM 53BOJIOLMOHHBI MOAXOABl K H3YYEHHIO OWOJIOTHH.
CorylacHO UM, U3y4YarOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs OMOJOrMYECKOro pasHooOpa3zus IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJIOTMH, SMOPHUOJNIOTHHU U
OMOJIOTMU PA3BUTUS, T€HETUKU W CEJIEKUUH, OMOTEXHOJOTMU U CUHTETHYECKOU
OMOJIOrMHY, AKTyalM3UPYIOTCS 3HAHMS OOy4yarolMuXcs MO0 OOTaHUKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUU U yUeHUE 0 Onocdepe.

VYueOnslii npeamer  «buonorus»  mpu3zBaH  00€CEYUTh  OCBOEHUE
0Oy4aroIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOTO000pa3MM MU OCOOCHHOCTSAX KJETKH, OpraHu3Ma, MOIYJISALHUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIJIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJAEpXKaHUS HHTepeca oO0ydarommxcs K OHOJIOTMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COACpXKaHUHU MPOTrpaMMbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHMS M PAa3BUTHUS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHUE BAKHEUIIUX OMOJIOrMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJIEHHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHMH
WCIIOJIb30BaTh TH 3HaHUS B (DOPMUPOBAHUM MHTEpeca K OnmpenenéHHoil o0aacTu
poeCCHOHANILHON NIeATEIbHOCTH, CBSI3aHHOW C OHOJIOTHEHW, WM K BBIOOPY
y4eOHOTO 3aBEICHHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHusI.

JoctmxeHnne 1enu uU3ydeHus yuyeOHoro mnpenmera «buonorus» Ha
yriyOIE€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIeIYIOIINX 3aa4:



OCBOCHHE OOYYArOITUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHLIETIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJIOTMYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISALHNs, B, OMOTE01EeH03, OMocdepa); 0 BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHUE OOYy4YaloIIMXCd C METOJaMH TIO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATENCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTHH, SMOpPUOJIOTMM U OWOJOTMHM pa3BUTHUS, TEHETUKU U
CEeNIeKIIMM, OWOTEXHOJOTUU U CHHTETHYECKOW OHOJIOTHUH, TMaJeOHTOJIOTHH,
OKOJIOTUH);  METOJlaMH  CaMOCTOSITENIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
WCCIeNOBaHN B Jjabopatopun W B mpupone (HaOmoaeHWe, HW3MEpEHUeE,
AKCIIEPUMEHT, MOJICTTMPOBAHHUE);

OBJIaZIcHUE OOYyYaIOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIHMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTHYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTU I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3JOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBaTH U  COONIOAATH  MEpPbI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUi, MPaBUIa MOBEIEHUS B NPHUPOJAE U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOW >KU3HEIEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallusiX MPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPBITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00yYaIOIMINXCSI HHTEUIEKTYAIBHBIX U TBOPYECKUX CIOCOOHOCTEH
B TPOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSIMH W COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMK B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JoTuei
OMOJIOTMYECKOT0 UCCIIEIOBaHMS, IPOBEJICHHUS AKCTIEPUMEHTAIIbHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJIETUPOBaHUS OUOJOTHYECKIX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHHUE Yy 00y4YarOIMXCsl LIEHHOCTHOTO OTHOILEHUS K *KUBOW MPUPOJIE B
LEJIOM U K OTJENbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE 3KOJIOTUUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOILIEH KyJbTypbl TOBEAEHUS B TMPUPOIE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpeTeHrne  OOyJaromMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
MIPUPOJIOTIOIB30BaHUN (COOJIIOICHUE TIpaBUJI TOBEICHHUS B TIPUPOJE, OXPaHbI
BUJIOB, KOCUCTEM, OHMoc(ephl), COXpaHEHUHU COOCTBEHHOTO 3I0POBbS U 370POBbS
OKpY)Karolux Jrojged  (coOmromeHuss Mep npodriakTuku — 3a0o0JieBaHUM,
oOecrnieueHrne O€30MacCHOCTH KHU3HEACSITEIFHOCTH B YPE3BBIYAMHBIX CHUTYaIUAX
OPUPOJHOTO U  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMONOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO37aHME  YCIOBMW  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VIH/INBU1yaJIbHOU oOpazoBarenbHON TPAaEKTOPUHU, CIOCOOCTBYIOIIEH



NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
VH/IMBUIYIbHBIMU HHTEPECAMH U TTOTPEOHOCTSIMHU PErHOHa.

OO1ee 4ncao 4acoB, OTBEICHHBIX HA M3yYeHHE OMOJIOTHH Ha yriIyOJCHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHH
OCYIIIECTBISIETCS C YU4ETOM CHEIHM(HUKU €ro CoAepKaHWsS W HANpaBICHHOCTH Ha
IpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHWs B  OpraHU3alUAX  CPEAHETO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYEHUU OMOJIOTHH HA YIIyOJIEHHOM ypOBHE
SBIISIETCS TIPOBEJCHUE JIA0OpaTOPHBIX M MpakTUYecKux pabor. Taxxke ydactue
0Oy4aroluxcs B BBINOJHEHUH MPOEKTHBIX U y4EOHO-UCCIEN0BATENBCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPEICNACTCSs Yy4YUTelleM Ha OCHOBE HMEIOUIMXCS
MaTepHaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas O0uoJIorus — KOMIUIEKCHas: Hayka. Kparkas ucTopust pa3BUTHS
Ouosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIC HCCIECIOBAaHUS B
OHOJIOTHN.

3HadeHne Owosorud B (POPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ Owosnorueil. 3Ha4YeHHWE OWOJOTHUU B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKAa: MEIULHHE, CEIbCKOM XO35MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
V. I'apgent, I'. Mennens, B. U. Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTb W LEIOCTHOCTD,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOIMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3yydaromue x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeTonsl Omonornueckor Hayku. HaOmronenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus3. [londarue o 3aBucuMon u
He3aBUCUMOM mniepemMeHHOW. [lmaHmpoBanme »skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. Hynesast runotesa. Ilonsitue BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIllEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXEHUA pe3ysbTATOB d3KcrnepuMeHTa. [loHsTue
CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OpraHU3alMU KUBOH
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI



OpPraHoOB YeJIOBEYECKOro opraHusmay, «buoreornenos», «buocdepa», «Metoab
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTku

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs €AUMHULIA KuBoro. KMcropus
oTkpbITus Kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHS COBPEMEHHOW KIETOYHON
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KIETOYHOM  OWOJOTHMU:  MHUKPOCKOIMS,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QepeHIInaTbHOEe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuibl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HcTopust pa3BUTHUS METOJ0B MUKPOCKOTIUIY.

OOopynoBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IlpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTUPOBaHUE,
IT1IP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma um e€ posb Kak pacTBOpPUTENI, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPETYIsIuu. MuHepaibHble BEIIECTBA KJIETKH, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB U AHUOHOB B KJIETKE.

Opranuyeckre BelIeCTBAa KIETKW. buosormyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpYKTypa Oeika, TeNnTUaHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudpukauuss  Genkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.

VYrneBonbl. MoHOCaxapu/ibl, IUCAXapHUIbl, OJIMTOCAXAPHUIBI U MOTHCAXaAPUIBIL.
OO6muit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonoruueckue pyHKIUM YTIIEBOIOB.

Jlunmuaet. I'uapodunsHo-TUApOdOOHBIE CBOMCcTBA. Kitaccudukanus TUmumos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepoubl. buomornueckue ¢QyHKIIUN
munuaoB. OO1Me CBOMCTBAa OMOIOTHYECKNX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.



Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. IlpaBuno UYapradda. Crpykrypa
JAHK — nBoiinast cnupains. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizh B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, X (DYHKIIMH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE U OMO(DHU3NIECKUE HCCIICTOBAHMS
COCTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
cmpyKmypbol u OyHKYull OUOMONEKYN U UX KOMHIekcos. Komnvromepuwiii ousaiin u
opeaHudecKull cunmes 6UOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanun

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacrmipeneneHue XHUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupoie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIbI», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHE MOJIEKYI
yrieBosioBy», «CTpoeHre MOJIeKyn JUnuaoBy, «HyKIenHOBbIE KHCIOTBIY,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHKE: XUMUYECKAs TOCYAa U 000PYI0BaHNUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIKOB C TOMOIIbIO KaU€CTBEHHBIX
pEaAKLIUIN.

Jlaboparopnass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

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

CtpoeHure MpoKapuoOTUYSCKOM KieTku. KieTouHas cTeHka OakTepuil 1 apxew.
OcoOeHHOCTH CTpPOCHHsI TeTepoTpopHONW U aBTOTPOGHON MPOKAPUOTUIECKUX
KJIETOK. MecTo U poJib TPOKapHuoOT B OMOIIEHO3aX.

Crtpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJICTKHU.
[Inazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYECKOU
MeMmOpaHbl. TpaHCHOpPT BELIECTB yepe3 IIa3MaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddy3us, obnery€éHnas auddys3us), aKTUBHBIA (NIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa u QyHKIIHH KIETOYHOW CTEHKU PACTCHHI, TPUOOB.

[Hutomnasma. I[uto3omas. [lutockenet. [(BrxeHue nuroria3Mbl. OpraHouasl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBI KIETKH: JHAOIUIAa3MAaTHYeCKash CeTh
(BIIC), anmapart ['onbmku, JTU30COMBI, UX CTpoeHWE W (yHKIHMH. B3anmMoCBS3b



OJTHOMEMOPAHHBIX OPTaHOUIOB KieTKH. CTpOoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanusm nanpasnenus 6eaxos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyJsSIpHBIM)  DHAOIUIA3MATHYECKUN
petukynyM. CekperopHas ¢yHkius anmnapata ['onpmku. Moougurkayus 6enkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIIIECTB B KJIeTKe. Bakyosu pactutenbHbIX KieTok. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJIbI  KJIETKM:  MHUTOXOHJPHUH,  IUTACTHUJIBI.
IIpoucxooicoenue mumoxonopuii u naacmud. Cumouocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpUN W tuiactun. [lepBuunsie,
BTOPWYHBIE H  CJOXKHBIE  TUIACTUAL  (DOTOCHMHTE3UPYIOIMX  DYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIMX PACTEHUMN.

HememOpanubie opranouapl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKH. Pubocomsl. IIpomesxcymounvie Qunramenmul.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kilemok. MukpoTpyoouku. Kierounbrit
neHtp. CrpoeHwe U JBUKEHUE OJKIYTUKOB U pecHUYEK. MHUKpOTPyOOUKH
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka sipa, XpOMATHH, KapHOILIa3Ma, SAPBINIKU, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpOMOCOM B HWHTEppa3HOM sjpe. JIdyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J{uHamuka s0epHou 006010uku 6 mumose. Aoepmbiil
MPAaucnopm.

Kinerounsie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKn», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHne MPOKAPUOTUUECKON KIETKI.

OO6opyioBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEeNapaThl OaKTepUAbHBIX KIETOK.

JlabopaTtopnasi padora «M3ydeHue CTpOEHHUS KIETOK Pa3IMYHbIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yueHune cBOMCTB KJIETOUYHON MEMOpPAHB».

Jlabopatopuass paGora «lccnenoBanue miazMonM3a M JIeMJIa3MoiIn3a B
PACTUTEINIBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIa3Mbl B
PACTUTENIBHBIX KJIETKAX).

Tema 6. O0OMeH BelleCTB M NpeBpallleHNe JHEPTHH B KJIETKe

AcCUMHIIALINS M TUCCUMILISIINS — IBE€ CTOPOHBI MeTabomm3Ma. Tumnsl oOmMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepOTpOQHBIA. YUacThe KHUCIOpOoJa B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnieueHne KieTku: mnpeBpamieane ATD B



oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOpoB. benmku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMUHbIX (PAKTOPOB.

[lepBUuYHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIll U OKcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUeMeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poiab XJIOpOIacToB B IpoLecce
dotocunteza. CretoBas u TeMHOBas ¢aszbl. Domoovixanue, Cs., Cq. u CAM-munur
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbX (aKTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHHe POTOCUHTE3A.

XeMOCHUHTE3. Pa3noo0Opa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuLIupyromue OaKTepuH, XKele300aKTepuu, CepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. IIpoaykTel OposkeHUS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATAN. [ THMKOIN3 — OECKUCIOPOTHOE PACHICTUICHUE TITFOKO3bI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHAPHUIA B
npoleccax ouogornyeckoro okucienus. [uknnueckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaouenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmasel. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEKTUBHOCTh SHEPTETUUECKOTO OOMEHa.

JleMoHCTpanumn

[Hoptpersr: k. IIpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHUHTE3», « DHEpreTudeckuii oomen», «buocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYAOBaHHE JII TPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTajaasbl)».

JlabGopaTtopnasi pabora «/3yuenue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue 1mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBeHHasi uHGoOpMaIus U peajin3anus eé B KJIeTKe

Peakuun mMatpudHoro cunre3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOIO CHHTe3a. Peanm3anms HaciaeacTBeHHOW mHGopManun. | eHeTHuecKui
KOJI, €ro cBoWcTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme



TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanue amuHOkucioT. Ponb pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKapHOT. Peryisius akTUBHOCTM I'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKakoo, K. MaHno). Monekynsaprvle mexanuzmvl IKCHPECCUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsius 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HekiieTouHbie (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHHE
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTeproharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a0oneBanusi yenoBeka, >kMBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JlemoHcTpanuu

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

Tabnuiel u cxemsl: «buocuHTe3 Oenkay, «l'eHeTHYecKuil Koy, «Bupyce»,
«bakrepuodarm».

IpakTuueckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. HMurepdaza u  MUTO3.
OcobOeHHOCTH TIpolieccoB, MpoTekarimmx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunreTnyeckuii  (MOCTMUTOTHYECKUM), CHHTETHYECKUU U
MOCTCUHTETHYECKUH (MPEMUTOTHUYECKUI) TIEPHOIbI HHTEP(DA3BI.

Marpuunsiii cunte3 JIHK — permukanms. [Ipunnunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, aHTUNAPAIUIECIBbHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuOTHUIL. JIUTIOWIHBIA W
rariouaHblid  HaOOpbl  XpoMocoMm. ['omosiornunble  XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

[enenne xnerkn — wMuTo3. CTaguu MHUTO3a MU TPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 u nmuToknHE3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsinus MUTOTHMYECKOTO ITMKIIA KJETKH. [IporpamMmmupyemasi KieTOudHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmapenus u eubenu kKiemok. «lLlugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoOHUpOoBaHUs KIemKu.



JleMoHCTpanun

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmmkamus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MHUTO3 B KiIeTKax
KOpELIKA JIYKa».

JlabopaTtopnass  pabdora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPEapaTaxy.

JlabopaTtopHasi padora «HaOmroneHre MuTO3a B KJIETKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHM3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHS U JKHU3HENEATEIBHOCTH  OJHOKJIETOUHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJICTOUYHBIC
BOJIOPOCIH, APYrue NpoTUCThL. KoJIOHWAIbHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel U
cucTeMsl opraoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJSINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpOECHUS,
GyHKUMNA U PacoNIOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU XKUBOTHBIX U YEJIOBEKA. THIIBI KMUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEIbHAS, MblllIeyHas, HepBHas. OCOOCHHOCTH CTpOeHUs, (YHKIUNA U
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M T'eHEpaTHMBHBIE OpraHbl pacteHud. OprasHbl u
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEM.

JIBmxeHne  opraHu3MoB. JIBH)KEHHWE  OJHOKJIIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHUI:
TPOIIU3MBI M HACTUHU. JIBH)KEHME MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MbInieuHas cucrema. Pediiekc. CkeneTHbie MBIIIBI U UX padoTa.

IIutanne opranuszmoB. IlorjomieHue BOABI, YIJIEKMCIOrO Ta3a W
MHMHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHyTpuIonoctHoe u
BHYTPHUKJIETOUYHOE nuuieBapeHue. [IuTtaHne MO3BOHOYHBIX KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBaputenvHbie xene3bl. lluiieBapurtenbHas
CUCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. Jlpixanue pacteHuit. J{pixanue xuBOTHBIX. [uddyzus
ra3oB Uepe3 MOBEPXHOCTh KiIeTKkH. KoxkHoe npixanue. [[pixarenbHas MOBEPXHOCTD.
’KabepHoe u nérounoe npixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JpixatenbHasi cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JIETKUX Yy MTHUI] U
MJIeKonuTaromux. Perymsimus apixanus. J{pixaTenbabie 00bEMBI.



TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KkpoBooOpamieHusi. DBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisiuus.

Beinenenne y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DunbTpanus,
CEKpelMs U 00paTHOE BCACHIBAHME KAK MEXaHU3Mbl PA0OTHI OPTAHOB BBIJCICHUS.
CBs13b NOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cCUCTEMaMU. Brienenue y
MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3mMoB. CHoOpsI
OakTepuil M WUCTHI MPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pAacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIE.
3amura opranu3Ma oT OojesHeil. iMmyHHas cuctema uesnoBeka. KietouHslii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbI crenuduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-celeKkTuBHOro ummyHuteta (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocianurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocTs W peryiasiuus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTIENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbHas perysanus U SHAOKPHUHHAs CUCTEMA YKMBOTHBIX M YEJIOBEKA.
JKenespl DHOOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JleliCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTtanamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocreiimme», «OpraHel LBETKOBBIX PAaCTCHHI,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOECHUE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUN»,



«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOeHUE THUJIPBI»,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHue HO0KIEBOro uepsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMblkatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTamux», «HepBHas cuctema yenoBeka», «Peduaexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHMI pa3HBIX OTHAEJIOB, BJIAXHBIE MpENaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MTOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacIIeTuIeHus KpaxMaiia U OeIKOB Mo IeicTBHEM (epPMEHTOB, 000OPYAOBAHHE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUMN, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlabopaTopHasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonmorndecknii CMbICIT
M€i03a M TIOJIOBOrO Ipolecca. Melo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaTorene3 u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUS MJIIEKOMHUTAIOIMIUX. 3apOJBIIICBbIC JIMCTKU
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTel pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHIYKIHSA).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BnusHue Ha 3MOpHUOHAIBHOE pPAa3BUTHE PaA3IAYHBIX
(haKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Paszputue ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U



MIO3BOHOYHBIX JKUBOTHBIX. DBHOJOrMyeckoe 3HA4Y€HHE MPSIMOr0 M HENPSIMOIo
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMmHoxxeHune u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B Ipolecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJIALA OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmunpl u cxembl: «BereratuBHoe pa3MHOkeHUe», «Tumbel Gecnosioro
pa3MHOXKEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«PazMHOXkeHue ruape», «Meios», «XpoMmocoMmsel», «I'amerorenes», «CrtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HENpsAMOE pa3ButHe», «Pa3BuTHEe MalCKOoro xyka», «Pa3Buthe capaHum»,
«PazButne nArymkm», «J{BOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTCHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopyioBaHHEe: CBETOBOM MHUKPOCKOI, MUKpPONpENaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKII pa3BUTHA JIATYIIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPENApATAX .

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTH W H3MEHYMBOCTH
OPraHU3MoOB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSA U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJJielbHbIE TE€HBbI, AJIbTEPHATUBHBbIC MPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTASI JIMHUS, THOPUABI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOABI  TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JlemoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXEeMbl CKPELIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

ennHoo0pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs NMPU3HAKOB. L[{UTONIOrMYecKrne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanuzupytoniee ckpemuBanue. [[poMeKyTOUHbINM XapakTep HacleIOBaHMUS.
Pacuierienre mpu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenuBanue. Tpetnit 3akoH MeH e — 3aK0H He3aBUCHMOTO
HacCJICJIOBAHUS MIPU3HAKOB. [luTonornueckue OCHOBBI JTUTHOPHUTHOTO
CKPEIIUBAHUA.

CueruieHHoe HacienoBaHue mnpusHakoB. Pabotel T. Moprana. CrerieHHoe
HACJIEJJOBAHUE TE€HOB, HAPYUICHHUE CIEIUICHUS MEXIy TIeHaMH. XPOMOCOMHAs
TEOpUs HACIICICTBEHHOCTH.

['enetuka mosia. XpoOMOCOMHBIN MEXaHU3M ONPEACIICHHUS MoJia. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanne npru3HaKkoB, CHEMJIEHHBIX C MTOJIOM.

['enoTun kak uenoctHas cucrema. [lnernoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIM aJuieiM3M. B3amMoaelcTBHEe HEaICIbHBIX TI'€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHETMYECKMIT KOHTPOJIb PAa3BUTHS PACTECHUM, >KUBOTHBIX M YEJIOBEKa, a
Takke (HU3NOIOTHUSCKUX TPOIECCOB, TOBEJACHUS M KOTHUTHUBHBIX (DYHKITHH.
I'eHeTHUeCckre MEXaHM3MBI CHMOMOTeHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO3SIUH
— Tapa3uT» U «XO35IMH — MHUKPOOHOM». ['€HEeTHMYeCKHE acmleKThl KOHTPOJSI H
M3MEHEHHMS HACJICACTBEHHOM MH(POPMAIIUU B MIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBbiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Mengaens», «AHanu3MpyoUIee CKpeluBaHue», «HemomHoe DOMUHUPOBAHHEY,
«ClermieHHOe HacleOBaHUE TMPU3HAKOB Yy Apo30duibly, «l'€HeTUKa Tmoay,
«Kapuotun denoBeka», «Kapumotun npozodwib», «Kapuotunm mnTuiby,
«MHOXECTBEHHBIN alJICIN3M», « B3anMo1eliCTBHUE T'€HOBY.

O6opynoBaHue: MoOJedb ISl  JIEMOHCTpAllMM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUST M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAIlMM 3aKOHA HE3aBHCUMOTO HACJECIOBAHUSA IIPU3HAKOB, MOMAEb IS
JIEMOHCTpPAIlMM CUETUIEHHOTO HAcCJEIOBaHUSI IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapar: «J[po3oduay.



IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UIIbD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpensl B (popMupoBaHUH
Moau(pUKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psn u BapuauuoHHas kpuBas (B. Horanmncen). CoiicTBa MOauUKalMOHHON
W3MEHUYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUIMMYECKON U3MEHUYUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejieiax OJTHOTO BU/A.

MyTranuoHHass W3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HuToIa3MaTuyeckue Myrtanud. CoMaTUYEeCKUE W MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHel W WX BIWSHUE Ha OpPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBuiioB). BHesinepHas U3MEHUHUBOCTh U
HACJICICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYECKUXx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuiet u cxeMbl: «Buasl  um3meHumBOCTHY», «MoauduKamoHHas
U3MECHYHUBOCTDY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiiosy,
«OmnonoTBopeHuey, «I 'eHeTrHdecKre 3a00JIeBaHUS YelIoBeKay, « Buapl MyTammii.

OO6opynoBaHuE: XUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTEHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIaMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapHallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckas padora «Mytaiuu y Apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioOBeKA

Kapuorun uyenoseka. MexayHapoaHas IporpamMMa HMCCIIEIOBaHUS TE€HOMA
yejnoBeka. Meronpl  M3ydeHMsT T€HETHMKHM  YEJOBEKa: TE€HEAJIOTHMYECKUH,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:



MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUA YyelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YeloBeKa. boJie3HM C HACleACTBEHHON MpelpacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0oyieBaHUN 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YeEJIOBEKa K
bU3UYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAroIIe cpeanl. | eHeTnyeckast
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpanun

Tabmumpr u cxembl: «Kapuotun yenoBeka», «MeTolbl U3y4eHUS! TEHETUKU
4yenoBekay, «I eHeTnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JomecTuKanuss W CEJIEKUUs. 3apoKICHUE CEIEKIUU W JOMECTUKAIUU.
Yuenue H. U. BaBunoBa o lleHTpax mNpoUCXOXKIEHUS U MHOro00Opasus
KYJIbTYPHBIX pacTeHuil. Poip cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, MmOpoAa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacJleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue s
CEJIEKIIMOHHOU pabOThI.

MeTonbl cenekuMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTY JIbHBIM. OTarml KOMOUWHAIMOHHOM CCJICKIIUU. HcnurwiTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKH
(dbeHoTuna N0OTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoulsko ananuza JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PagyanOHHBIN M XUMUYECKAW MYTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUSA U METOOB
pekomOuHaHTHBIX JIHK m1st monmydenus ucxoaHoro MaTepuaia st CeIeKIuu.

[Tomyuenue MTOJIUILIIOUIOB. BryTtpusnnosas ruOpUIN3aIINs.
brnuskopoacTBEHHOE — CKpelMBaHue, wid  WHOpuauHr.  HepojcTBenHoe
CKpelnIMBaHue, Wih ayTopuauHr. l'erepo3uc u ero mpuuuMHbl. Vcmonb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEKBHUOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIINU PACTEHUMN U )KUBOTHBIX. «3enéHas
DpesonoyuUsy.

CoxpaHeHre U U3YYECHHE T'C€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOAWYed ISl CO3/JaHUsT  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yueHue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU PecypCcamu CelbCKOXO3AUCTBEHHBIX U NPOMbBICIOBBIX HCUBOMHBIX
8 Yesax VIVHUeHUs. CYUecmeyiomux U CoO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEHUEeM COBPDEMEHHbIX Memo008 HAYUYHLIX UCCIe008aAHUI,
nepeodosvix uoetl U nepCcneKmuBHbiX MmexHoI02UlL.

JlemoHcTpanuu



[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metogpl cenexkuuny, «OTnanéuHas rudpuauzanus», «MyrareHesy.

JlabopaTopnasi padora «/3yueHnue copTOB KyJIbTYPHBIX PACTEHUI U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOABl M JIOCTHKEHHUS CEJIEKUHMH PACTEHUH U
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3fAWCTBO, B JIADOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEeKThI, HUCHOJb3yEMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIE
KYJbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. Tpagunuonnas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIYYeHHE KHCIOMOJOYHBIX HPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOMOJOTHYECKUX
TexHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3taHre TEeXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U MX KOMIIOHEHTOB,
COJIepKallliX HE BCTPEUAOIIHNECS B MPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kierounasa unxkeHepusa. MeTonpl KyJIbTypbl KJIETOK M TKaHEW PACTEHUH H
#uBOTHBIX. Kpuobanku. Comatuyeckas rTHOpUAM3aLUA M COMATUYECKUU
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKkoHCTpyKuus
AULEKIICTOK U KJIIOHUPOBAHUE KMBOTHBIX. METOX TpaHCIJIAaHTALUU SAEp KIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbIMYD.

XpoOMOCOMHasi W T€HHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHCcTpyupoBanue pekomOouHanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHXKEHEPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOIEMbI TeHHON UHKEHEPHH.

Menuuunckue ouorexnonoruu. [locrrenomuas nudposas meaunuHa. [TIP-
JMAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoMa
YEeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. MCIoOnp30BaHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Oumoumkenepus mnsg  pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTUHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COoueTaHWEM TEXHOJIOTHHA TPEXMEpHOro OMompwHTHHTA W cKaddonmaunara
JUISL PELIEHUs 3a/1a4 NIePCOHAIN3UPOBAHHON MEULIAHBI.

Co3naHure BEKTOPHBIX BaKIMH C IEJbI0 00ecrevyeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oynuteneir OPBU, ycTaHOBieHHE MOJIEKYISIPHBIX MEXaHHU3MOB



¢ynkuonupoBanus PHK-coneprkammx BuUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.
JdeMoHCcTpaIMA
Tabmunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEeHepUsn», «I eHHass HHXKEHEPUsD».
JlaGopaTopHas padora «/3yueHne 0ObEeKTOB OMOTEXHOIOTUIY.
IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX IPOTYKTOBY.
JIKcKypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHUiA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEJACTABJICHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aestenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 9BOJIONUH BUIOB 110 Y. J[apBuHY (BbICOKasi ”UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJECACTBEHHAss HM3MEHUYMBOCTh, Ooprba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbhas
Teopust dBomound. CoBpeMEHHas JBOJIOUMOHHAS  OuWojorud. 3HA4Y€HHE
ABOJIIOIIMOHHON T€OpUHU B POPMUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JleMoHCTpauumn

[Toptpersr: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. llImansraysen, [Jx. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyTa nyremectust Y. lapsunay, «Haxonku Y. [lapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyIbTypHBIX (Hopm
KarmycThl», «[lopoasl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS MABMXKYIIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH IBOJTIOLIHI.

Tema 2. MUKpPOIBOIIOLMSA U €€ Pe3yJIbTATHI

[Tomynsiius Kak 3JeMEHTapHasi equHuIa 3BOIOIUA. COBpEMEHHBIE METO/IbI
OIICHKM T'€HETUYECKOTO pa3zHOooOpa3uss U CTPYKTyphl mnomyisuuil. M3meneHue
reHooHJa TOMYJSUUMU KaK DSJIEMEHTAPHOE SBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DOnemeHTapHbie (AKTOPHI (IBMIKYIIUE CHUJIBI) HBOJIONUU. MyTalMOHHBIN
nporecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpelid TeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHs 4YacTOT ajuiejed B momyisanusx. Oddext
ocHOBaTeNd. JIggexm oOymuiiounoco 2oprviuwika. CHUdCEHUe 2eHemuieckKo2o



pasnoobpazus: npuuunsl u cieocmeus. llpossenenue sghgpexma Opetipa 2enos @6
oonvuux u  manvlx  nonynayusx.  Murpanuu.  M3onsuus  mOmyJNsSIuvi:
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoayKTUBHA).

EcrectBennbiit oTOOp — HampaBisommMi (HakTop SBOIIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIIMNA,  pa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lonoBoit oTO0p. BO3HUMKHOBEHHE U HBOMIOIUS COIUAIBHOTO
MOBEJCHUS KUBOTHBIX.

[IpucnocoONIeHHOCTh  OpraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIIOLMU.
Bo3HUKHOBEHHE  TPUCIIOCOOJNIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoagantauuu. [Ipumeps! npucnocobseHuili y opranu3MoB: MOp(HOIIOTHIECKHE,
duznonornueckue,  OMOXUMHUYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsiius — kimodeBod (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BHJI000pa30BaHMUS: ajuIonaTpuyecKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (MOJMILIOUIN3AIINS,
rubpuauzanus). JJIMTeTbHOCTh BOIOIMOHHBIX MPOIIECCOB.

Mexann3mbl GOpMUPOBAHKS OMOJIOTUYECKOTO Pa3HOO0pasHsl.

Ponp  3BONIOIMOHHON OuWOJOrMM B pa3paboOTKE HaydHbIX METO/OB
COXpaHeHus: 6uopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS [1apa3uTOB U UX
X0351€B. MexaHn3mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «MyTanuoHHass HM3MEHYMBOCTHY, «llomynsimonHas
CTpYKTypa BUAa», «Cxema NnposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuwxymme
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M3OJSAIUs MOMYyJIAUi ceBaHCKOU (openmny,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U )KepTB», «Cxema
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbId MenaHu3M», «’KuBble uckonaemsie», «l10KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusmnonornueckre anantranun», «lIpucrnocoOIEHHOCT OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «Crnocodsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITonumionasl pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3BEepel C MpUMepaMH pPa3IMYHBIX MPUCTIOCOOJEHUN, dYyuyesaa NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUW ONWU3KUX BHUAOB, 00pPa30BABIIMXCSA
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).



JlaGopaTtopnas  pabGora  «IIpucnocoOneHuss  OpraHu3mMoOB U  UX
OTHOCHUTEJbHAs 1[EJeCO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Metonel W3ydeHHMS MaKpodBOJOHUU. [laseoHTONOTHMYECKME  METOHBI
uzydeHus: oHBoionuu. Ilepexonneie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpPTaHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus sBotonuu. CpaBHeHUE (QIIOpPHI H
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmm. Bumpl-
SHJIEMUKHU U PEJIUKTHI.

DOMOPHOJIOTUYECKHE W CPAaBHUTEIBHO-MOP(OIOTUYECKHE METOIbI H3yUCHHS
ABONIONMM. ['eHeTHYeckne MeXaHU3Mbl JBOJIIOLIMM OHTOT€HE3a M TMOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  WU3Y4YeHUS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOJbl MOCTPOEHUs (UIOTEHETUYECKUX
JIEPEBLEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoGpatumocTs »BoMtonMHU. AnanTuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
DBOJIIOLINH.

JleMoHCTpauumn

[Hoptpetsr: K. M. bap, A. O. KoBaneckuii, ®. Mromiep, O. I'ekkerns.

Tabnuipl u cxembl: «DUIOTeHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHb, «PyIMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hay4Hnbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancnepmusi. JJoHaydHbie TpeACTaBICHUS O 3apOXKIECHUU KU3HU (KpEallMOHU3M).
['MnoTe3a MOCTOSTHHOTO CaMO3apOXKIEHHUS KU3HU U €€ ONpoBepkeHUe onbiTamu .
Penu, JI. Cnannanuanu, JI. I[Tactrepa. [IpoucxoxxaeHue xKu3HU U aCTPOOHUOIOTHS.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKAas OHBOIIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
OOpazoBanue mnonuMepoB u3 MoHOMepoB. KoamepBarnas rumotesa A. .



OmnapuHa, runoTe3a nepBuyHoro Oynpona J[x. XomnaeitHa, reHeTHUECKas TUIOTe3a
I'. Ménnepa. Pubo3umbl (T. Yex) m rumoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnn U MeToApl €€ wu3ydyeHusd. Mckomaemble OpraHUYeCcKUe
octatku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U  aOCOJIIOTHAS
reoXpOoHOJIOTHs. ['€0XpOHOJIOrNUecKas Kaia: S0HbL, 3Pbl, IEPUOIBI, STIOXU.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KIETOK. DBOMIOLUSA MeTa0onn3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKH KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 9Tallbl 3BOJIONMU BBICIIUX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue NIBETKOBBIX
pacTEHUI.

OCHOBHBIE 3Tamnbl 3BOJIIOLMHU KUBOTHOrO MHUpa. OCHOBHBIE apoMOpP(O3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntul. [lpuHnun kmoueBoro apomopdosa. OcBoeHHE O€CIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reojornyeckux mnpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €0 yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3HUC, €rO
ocobennoctu. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanmu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. H.
Omnapun, JIx. Xonaeun, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanpl  HEOPraHMYECKOW  3BoJOUUM», «['eoXpoHOJOrMYecKas  IIKaJIay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsl DYKapHOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOIO



mMupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiimme», «KuiednonoaocTHeiey,
«IInockue 4EpBUY, «UEeHUCTOHOTHEY, «PpIOBI», «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apxeunckou spey», «Pa3BuTHE KU3HU B MPOTEPO3OUCKOM 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIUH
HACEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHass padora «MoaenupoBaHHE — ONBITOB
Munnepa—tOpu no u3ydeHuto aOMOreHHOTO CUHTE3a OPTraHUYECKUX COCTMHEHUI B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue 0COOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3agaun aHTpONOaOruu. MeTOo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TPECTABICHUN O MPOMCXOXKIAEHUHM YEJIOBEKa. PelnrnosHeie
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHUYECKOE MOJIOKEHUE YEIIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKAa € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHUeckre. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl (hakTOpbl) aHTPOIOreHe3a: OMOJIOTHYECKUe, COI[UaTbHbBIC.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJNM aHTpoIOreHe3a. PaHHuMe dYenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) U paHHUE MOHTUBI — O0IIUE MPEKHU YeIOBEKOOOPA3HBIX 00€3bsiH U
JO/Ie. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOMSAIMNA U HEPBBIA BBIXOJ JIOJIEH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0o0mMMA  MpesoK
HEAHJEPTATBbCKOTO YEJIOBEKA M YEJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKUM
Kak BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHBbId COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpuku.
[TasleoreneTrka u najieOreHOMMKA.

DBOJIONNS COBPEMEHHOTO 4esnoBeka. EcTecTBeHHBI OTOOp B TMOMYJISAIHSIX
yenoBeka. MyTanuvoHHbBIN Tiporiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,



nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. I[loHdarue o pace. bousblume pacel: eBpomneouaHas
(eBpaszmiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacH3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio u
(buU3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapable  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AQHTPOIOJOTUST U MaJC0aHTPOMNOJIOTHUS
YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOMIONUY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPONOJIOTUMNY, «[ 0JTOBHOM MO3T UeToBEKay,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJNEeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/lenrucoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl 3BOTIOLNHN YEITO0BEKa», «Pachl 4ETTOBEKaY.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMH CIOKETaMHM TMPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeOBeKa, MOJIEh
yeperna 4YeIOBeKa W uepena IIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKAa U KHUCTH
HIMMITaH3€, MOJEJIH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «lV3yueHne o0COOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre 3KOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxaeHue u pazButue skosoruu B Tpynax A. ['ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnn, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJ0TUH. CBSI3b IKOJIOTUU C APYTUMU HayKaMHU.

Metoasl skosoruu. IlosieBbie HaOMOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUPOAHBbIE W JlabopaTopHble. MoOJEIMpoBaHUE B SKOJOTUU. MOHUTOPHUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHue DKOJOTUYECKUX 3HAHUM JUIA  4YeJIOBEKA. ODKOJIOTHUECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U SKOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu



[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorum», «Metoasl 3xosorum», «Cxema
MOHHUTOPHUHIA OKPYXKaIOLEH CPEIbI».

JlabopaTtopHas padora «M3yueHne METOJIOB JKOJIOTUYECKUX
VICCJIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JeWCTBUS dKojoruueckux (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOHMOHTHBIE
OpraHU3MBbl.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHMH M JKUBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHrHaipHas pojb CBeETa.
doTonepruoau3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Msbl. [IoMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenuss pacteHuii K
NOJJIEp>KaHUI0 BOJHOrO OanaHca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
IyOMHHAsT  MOANOYBEHHAsl,  BHYTpUOpPraHuW3MeHHas.  (PU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [lpucrnocoOneHuss OpraHusMoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUHBIE H
roguusbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
JXKuzneHnHble POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckune (bakTopBhl. Bunpr  OMOTMYECKHMX  B3aMMOJCHCTBUIL:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpoduueckue
B3aUMOJIEUCTBUS  (TomuYeckue, Qopuyeckue, ¢padbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUM JUIsl CYIIECTBOBAaHUS OpPraHu3MOB B Cpele
oOutanusd. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JemoHcTpanuu

Tabmupl 1 cxeMmbl: «OKkonoruueckue QaxTopel», «CBETOBOW CIEKTPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu



XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bBHOJIOrMYECKHEe pPUTMBIY,
«Kusnennole  Gopmbl  pactenuity, <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«9KocucTEMa MMPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
OUTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «Cumomo3»,
«KoMMeHcanuzm.

OobopynoBanue: repOapuM pacTeHHMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSIHUIO Pa3IUYHBIX OSKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOUBBHIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJICKIUN TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3BEpeil, repdapuun
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINUX B Pa3HbIX cpeaax,
repObapum M KOJUIGKUMM PpAaCTeHUAd U JKUBOTHBIX, OOJaJAalONIMX 4YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIIOBUHM >KM3HHM, repOapuu u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
KUBOTHBIX, YYACTBYIOIIUX B Pa3JINYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnass pabGora «BpisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTtopnass pabGora «BpisBIeHHE NPUCTIOCOOTIEHUA OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. IKo10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKUE  XApPaKTEPUCTHKUA  MOIYJISLHH. [lomymsimua  kak
ounonornyeckas cucreMma. Poib HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0coOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTead MOMYJISUMU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pAacTHasi M TIOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

DKoJiornyeckas CTpykrypa nomysiund. OLeHKa YUCIEHHOCTH MOIYJISIIUH.
JlvHamMuKka monynsauuu U e€ peryssnusa. buoThdeckui MOTEHIHAN IOIYJISILUU.
MopenupoBanue IMHaMUKHU NOMYJIsAUUKA. KpuBble pocTa YMCIEHHOCTH IO JISLUU.
KpuBble BbDKMBaHUS. Perynsiys YuCICHHOCTH TMOMYJANMM: poyib (PaKTopoB,
3aBUCSUIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XaruumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huy. [loTeHnnanbHas U peaan30BaHHas HUILIHN.

Bun kak cucrema momynsiumii. Apeanbl BUIOB. Buabl U MX >KU3HCHHBIC
CTPaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
WHBA3HUH YyKEPOJHBIX BUIOB.

JlemoHcTpanuu



[Toptper: JIxx. . XaTunHCOH.

Tabnuiel W cxeMbl: «DKOJOTUUECKHE XapaKTEPUCTUKH TOMYJIAIIIN,
«IIpocTpaHcTBeHHass  CTpyKTypa  monmyysiiun», «Bo3pacTHble  NHpaMHJIbI
nonyysiun», «CKOPOCTh  3aceleHUs IOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opraHuzMamun», «Mogeib 3kosiornaeckor Humu k. M. XatanHcoHay.

O6opynoBaHue: repoapun pacTEHUM, KOJIJICKITUU KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pPacCeNCHUIOY.

Tema 9. Dko10rus COO0IECTB. IKOJIOTHIECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OHMOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE = TIOKa3aTelau  dKocucTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIbI Uucel, OMOMAaCChl U SHEPTHH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @ayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBI. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCEMbL 03€D U peK. DKocucmembvl Mopell U
0KeaHos. Ixocucmemovl MYHOp, 1ecos8, cCmeneti, nyCmbiHb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opojackas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorudyeckoe wu
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 hyHKYUOHUpOosanuu 3kocucmem. IlepeHOC SHEPTHH U BEIICCTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3JICHCTBUH.

Mexarnusmol 8030eliCmaus 3aepsA3HeHull  PAa3HbIX munos Ha
CcyOOp2AHUBMEHHOM, OP2AHUSMEHHOM, HONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUSL.
MeTo10J10THsI MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmumpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHCTeMa

IMUPOKOJIUCTBCHHOI'O JICCay, «OKOoCcHCTEMA XBOMHOTO Jccarn, «(DYHI(I_[I/IOHEU'H)HBIG



TPYINbl OPraHU3MOB B 3KOcuUcTeMe», «KpyroBopoT BeEHIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKask MUPAMHIA YUCE,
«IKonoruyeckas nupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KocucreMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPrUU B arpoueHosey», «[Ipumepsl ypOboskocucTem».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uy4delia MTUIL U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBDY.

JlabopaTtopuasi padora «lM3ydeHue paszHOOOpasusi MEIKHUX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHsl «DKCKypCcHUsl B TUIIMYHBIN OuoreoneHo3 (B qyOpaBy, O€pe3HSK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «IDKCKYpCHsSI B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmienanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIH
CYIIIECTBOBaJIA KM3Hb. PazBuTHe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKupoe
BeIleCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
r100anbHON IKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILLECTB U OMOT€OXUMHUYECKUE LUKIIBI (YIiiepojaa, a30Ta). PUTMUYHOCTE sIBIEHUI
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. [lonarue o Oumome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAaHHbIE U ITUPOKOJIIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITMaa 1
onocdepHbIX PYHKITUH.

JemoHcTpanuu

[Toptpetsi: B. . Bepuanckuid, 3. 3rocc.

Tabnuiel u cxemsl: «['eocdhepsl 3emim», «KpyroBopoT azora B MpUPOIELY,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Bojibl B mpupojie», «OcHOBHBIE OMOMBI cymny, «Knumaruueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneii gec», «llIupokoaucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MPUYMUHBL. Bo3aeicTBHe YelloBeKa Ha
ouocepy. 3arps3HeHue BO3MymIHOW cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHre KiumMara.

AHTpONOreHHOE BO3JIEHCTBUE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC NPUHIMUIBI OXPAHbI MPUPOJIBL.
Kpacubie xnuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO Pa3BUTHs YEJIOBEUECTBA U MPUPOJIBI.
PannoHanbHOE  NMPUPOJIONOJB30BAHUE M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpazust 3emiu. OOIKME 3aKOHOMEPHOCTH TJ00ATBHBIX HSKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3BuTtrie METOJIOB MOHUTOPUHIA pAa3BUTHUS OMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00ocmyn K
uHgopmayuu NoO COCMOAHUIO OMOENbHbIX 6U008 U dKkocucmem. (OcCHOBbI
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢  OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBblii  3pdexkT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIU YIPABIIEMOTO MUPAY.
Oo6opynoBanue: ¢dororpaguu OXpaHseMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuun, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OoOy4JalomMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI 10 OMOJIOTHHU
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACNCHUIO0, Haiuuue momusayuu K OOy4EHUIO  OHOJIOTHH,
yeneHanpasgienHoe pazsumue BHYTPEHHHX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO  00pa3oOBaHUs, Haauyue Npa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa M CTAPIIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buonorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKU 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HMIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOIO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOM rpaXJaHCKOU UJIEHTUYHOCTH,
NMaTpuOTU3Ma, YBaXEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXKEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OWOJOTHMU, TMOHUMAHWSA 3HAYCHHS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHMMAaHUE IMOITMOHATBHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MIPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro Bocnutanusi, GOpMHUPOBaHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyunsi:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3mopoBOe  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI H  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryspHas Gusndeckas



aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHUE UEHHOCTH TPABWI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0II00uE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HANpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO I€SITEIIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaMm mpodheccCHoHaTbHON e TEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiel mnpodeccun U pearTn30BHIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JI0TU4eCKOIr0 BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHNS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYJbTYphl: MPHOOPETEHHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOKHBIX TMOCIEICTBHMA IS
OKPYKaIOIIEH CPEeIbl;

OCO3HAHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS MpU PEIIeHHH NpoO0JieM, CBA3aHHBIX C palUOHAIbHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  TMOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE  HEINpUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
IPUPOJIHON cpelie, YMEHUE NPOTHO3UPOBATH HEOIAroNpUsiTHbIE SKOJIOIMUECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4KME PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NesATEIbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS UMM B TO3HABATEJIbHOM, KOMMYHHMKAaTUBHON M COIMAIbHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUUYECKOMN NIEATEIbHOCTH 3KOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM MPaKTHUKW, OCHOBAHHOTO Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHHUE S3BIKOBOW M YHUTATENBbCKOM KYJBTYpbl Kak CpencTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;



NOHMMaHUE creuupukr OUONOTMHM Kak HayKH, OCO3HaHUS €€ poiu B
(GbopMHpOBaHUN PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS, CO3JaHUU LIEJIOCTHOTO
IpeCTaBICHUS 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE NPUPOIBI, YeJOBEeKa U
o0IiecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pELICHHH MpodiieM
COXpaHEHUS IPUPOHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHM JJISi COBPEMEHHON LWBUIM3ALINU:
o0ecriedyeHuss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE IEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YeJI0BEYeCTBa, MOMCKA MyTeH BBHIXOJAa U3 IIO0ANBHBIX HKOJIOTHUYECKUX MPOOIEM H
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAIHLHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B HEISIX
NOBBILIEHUSI OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMUupyeMoil
IpU U3Y4EHUH OUOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUA JJIs aHaiau3a u
OOBSICHEHMSI SIBICHUI OKPYXAlOLIEro MUpa M MPOUCXOIAIMINX B HEM M3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS IS
peleHust IpoOyieM B peabHBIX JKU3HEHHBIX CUTYaIIUAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATEeThbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMM MO OWOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTO mnpeameta «buomorus
BKJIFOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaYKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CIEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJICIOBaHWE,  HAONIOJICHWE, MW3MEpPEHHe, OKCIEPUMEHT U JIpyrue);
YHUBEpCalIbHBIC Yy4eOHBIC JeWCTBHS (TIO03HABATENbHBIC, KOMMYHHKATHBHBIC,
pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH ¥  COIMAJBHOW KOMIIETCHIIMU OOYyYaronuxcs; CIOCOOHOCTh
oOyuaronmxcs UCIIOJIH30BATh OCBOCHHBIEC MEXAUCITUTUTMHAPHEIE,



MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCAJbHble y4deOHbIE JEHUCTBUS B
MO3HABATEJILHON M COLUANIbHOMN MPaKTHKE.

B pesynbrare u3yueHus OHOJIOTMM Ha YpPOBHE CPEIHETO OOIIETro
oOpa3zoBanus y oOyuvaronierocs OyayT chOpPMHUpPOBAaHbI IO3HABATEIbHBIC
yHUBEpCalbHble yueOHbIE JCHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIC YUCOHbBIC
JENUCTBUSI, PErYJSTUBHbIC YHHUBEpCAJIbHbIC Y4eOHbIE JCHCTBUS, COBMECTHas
NeSATEIbHOCTbD.

MeTtanpeameTHble pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBeEpPCAJTbHBIMHA y4eOHBIMU MO3HABATEJILHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeiHCTBHA:

CaMOCTOSITENIFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cUHTE3a, CpaBHEHHMS, KiIacCU(UKAIIUK, 0000IIEHHUS ), PACKPBIBATh CMBICII
OMOJIOTUYECKUX TMOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpENENATh 1ETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIBTATHI AEATEILHOCTH C MTOCTABICHHBIMH 1EISIMU;

UCITI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Ul 00BsICHEHUS (DAKTOB U SIBJICHHI
YKABOW MPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHbIE cpencrtea  JuId peICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOUIEHUN B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMUA  PA3HOTO  POJA,  BBIABICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a UMEIOIIMXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJ€Th HABBIKAMH y4E€OHO-UCCIIEOBATENBCKON U MPOESKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a7a4, MIPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;



UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpETAlUH, MPEeoOpa3OBAHHUIO M NPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3alauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpEIICHHUsS 3aJayd  pPe3yJIbTaThl,
KPUTUYECKHA OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEpPeHOca CPENCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEIbHYIO U MPAKTHYECKYIO O0JACTH
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, NPEJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(POpMALMH (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (DOPM MPEACTABICHUS, KPUTUYECKH OLICHUBAThH
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(GbopMyIupoBaTh 3arpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
otOope Omosornueckor MHGOpMaIMK, HEOOXOAUMOM ISl BBHITTOJIHEHHS Y4eOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPUIEHCTBOBAThH KYJBTYpPy AaKTUBHOT'O MCITOJIb30BAaHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
ounonornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KAyeCTBE CpeAcTBa NpU padoTe C
Ovonornyeckod HMHPOpMaLMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEICTBA
HaIJITHOCTH;

BJaJeTh  HABbIKAMU  pAaclO3HABaHMS M 3alUUThl  HMH(OpMAINH,
nH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.



OBjaseHue YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmennme:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCHUU MO CYIIECTBY OOCYXJaaeMoil TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJILHO BBINIOJHEHHUS TMpejiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JAPYIHMX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBHSI, TTIOHUMATh
HaAMEPEHUs IPYTUX JIOJIECH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOpPEKTHOH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThI IPH peIICHUH OMOJIOTMYECKOU MpoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEILICHUN Yy4eOHOM 3a1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NPUHUMATh TCIM  COBMECTHOW  JEATEIBbHOCTH, OpPraHW30BBIBATh U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpenensTh pojid C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa MW KaXKIOTO yYaCTHUKAa KOMaHIBI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeasiaraTh HOBBIE TPOEKTHI, OICHHBATh WJIEU C TIO3UIMA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISTh TO3UTUBHOE CTPATETHYECKOE TIOBEJACHUE B PAa3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

1) camoopraHu3anusi:

WCITOJIB30BaTh OWOJIOTMYECKUE 3HAHUWSA JUIS BBIABICHUS TIPOOJIEM U UX
pEIICHUS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTWYECKUX 3HAHUI IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBHSIX M MOCTYIKAaX MO OTHONICHUIO K JKHBOW TPHPOJIE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPY’KAIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIHbHOCTD, BBISBISTH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSATENILHO COCTABJISITH IUIAaH PEIICHUS TNpoOJieMbl € YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHI;



JaBaTh OIEHKY HOBBIM CHUTYaITUsIM;
pacimpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIOYTCHUN;
JieNlaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh

3a pelICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO W TPOSBJICHUIO IIUPOKOW SPYAMIIMU B
pasHbIX 00JacTAX 3HAHUM, TOCTOSHHO TIOBBIMIATH CBOW 00Pa30BaTENIbHBIA |
KYJIbTYPHBIH YPOBCHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISM;

BJaJIeTh HABBIKAMH  IIO3HABATSIIBHOH  pediiekcMr  Kak — OCO3HaHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJIBTaTOB M
OCHOBaHUH, MCMOJIH30BaTh MPHUEMBI PEQUISKCHH ISl OICHKH CUTYallud, BBIOOpA
BEPHOT'O PEIICHUS;

yYMETh OIICHWBAaTh PHCKH W CBOCBPEMECHHO NPHUHUMATH PEIIECHUS 10 MX
CHIDKEHHUIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHAIW3e pPe3yIbTaToB
NeSITCIIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATH CeOsl, MOHMMas CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX IPH aHaJu3e pPe3yJIbTaToOB
JCSATCIIBHOCTH;

pHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OMIUOKY;

pa3BHBaTh CIIOCOOHOCTH TOHMMATh MUP C MO3UIIUH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHMS COJCP)KaHUS Y4EeOHOro MpeaMera
«buonorusiyy Ha yrayOJI€HHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npobuapHOro  o0yueHus — oOydaromuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
cneruuyeckue st OMOJIOTUM HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TI0
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BHUJIBI JIEATEIHHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHWW M WX MPUMEHEHHUIO B PAa3JIMYHBIX YYeOHBIX, a TAKXKE B
peaNbHBIX XKU3HCHHBIX CUTyanusaxX. [IpemMeTHbIe pe3ynbTaThl MPEACTaBICHBI 10
rojilaM U3y4dcHHUsI.

[IpeameTHBIC Pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI W  PEHIeHWH  TPoOJieM  palMoOHAIBLHOTO
MIPUPOOTIOIH30BAHUS, O BKJIAJIE POCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;



BJIQJICHHE CHUCTEMON OWOJIOTUYECKUX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoNe OUOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKHE TEOpPUU
(xknerounas Teopus T. llIanna, M. Illneinena, P. BupxoBa, xpomocomHast Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1meHTpax
MHOTOO0pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHW#),  3aKOHBI
(eaHOOOpa3Usi TOTOMKOB TEPBOrO MOKOJICHUS, PACHICTUICHUSI, YUCTOTHI TaMeET,
HE3aBUCUMOTO HacnenoBanus [. MeHngensa, TOMOJOTHYECKHMX pSAIOB B
HAaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaO0JI0ICHUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pPACTEHHI, JKMUBOTHBIX, 4YEJIOBEKAa, IHPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BemiecTB (MeTaboIn3M), MPEeBpaIlEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOTO TUIIOB MHUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  WUHJIUBUAYAIIBHOTO  pa3BUTUs  OpraHu3Ma  (OHTOreHesa),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBSI3M MEXK]Y OpraHOMJaMU KJIETKH U HUX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M UX QYHKUUSAMU, MEXKIY
OpraHamMM M CHUCTEMAaMHU OpPraHOB Yy PACTEHHM, JKMBOTHBIX WU YEJIOBEKA U UX
GyHKIUSIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUSMU, MEXKIY ITaramu
oOMEHa BEIIECTB, dTallaMU KJIETOYHOTO ITUKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISIBISATH OTJIMUUTEIIbHBIE MPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIE
pPacCTEHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl IOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIIIT;

YMEHHE peliaTh OMOJIOTHYECKHUE 3a/1a4l, BBISBIATh TPUUMHHO-CIICICTBEHHbIC
CBSI3U MEXK]Iy UCCIIETyEeMbIMU OMOJIOTHYECKUMU MPOIECCAMU U SIBIICHUSIMU, JIeJIaTh
BBIBO/IbI 1 IPOTHO3bI HA OCHOBAHHHU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOJATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;



YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh WX OKCICPUMEHTAIHHBIMU
cpeacTBamMu, (GOpMyIUpys Leidb HCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e NIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJIMYHO  TPEJCTABIATh  TOJMYYEHHBIC  pEe3yNbTaThl HAa  yYEHUYECKHX
KOH(EPEHITUSIX;

YMEHHUE OIICHWBATh JTUYECKHE aCIeKThl COBPEMEHHBIX HWCCIICIOBAHUN B

obmactu  Ouonorud ¥ MEAWIMHBI  (KJIOHMPOBaHHWE,  HCKYCCTBEHHOE
OIUTIOIOTBOPEHHE, HAINPABIECHHOE M3MEHEHHWE I'€HOMAa M CO3JaHWE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyaynieil mpodeccuoHAIbHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTWH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIEBON MPOMBIINIJIECHHOCTH, YTIAyOJsTh MO3HABATEIbHBIM
MHTEpEC, HaIlPaBJICHHbIM HAa OCO3HAHHBIN BBIOOpP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsX CpPEIHEro
Ipo(heCcCHOHATILHOTO U BBICIIET0 00pa30BaHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeCT€ M pOJu OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KApTUHBI MHpa, B IIO3HAHUM 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIOIB30BaHUS, U B (DOPMUPOBAHUM [IEHHOCTHOI'O OTHOILIEHUS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpeNeNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOcuUcCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBomtonuu, B.W. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOAAaMU  HAYyYHOTO  TMO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCOO0aMu BBISBICHUS U
OLICHKH aHTPOIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHIOB, OHOr€OLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIOMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJTONATPUYECKOIO U CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIITUX CHJI SBOJIONUY HA T€HO(OH T TIOMYJISIUH,



MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUS HAIIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHAaBJIMBAaTh B3aMMOCBA3M MEXIY TMPOIECCaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISATH  OTJIMYMTEIbHBIE  NPHU3HAKK  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOUTaHMs, aOMOTUYECKUX U OMOTHUYECKHX
KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIUIS JOKa3aTeIhCTBAa POJCTBA OPTraHW3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPE/Ibl OOUTAHUS, CAMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4U, BBISIBISTh TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BaAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I WCCICIOBAHUSA, aHATU3UPOBATH ITOTYUCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TIPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  yYEHHYECKHX
KOH(epeHUusX;

yYMEHHUE OIIEHWBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEJACTBUAX M CIOCO0axX MpeaoTBpaIeHuUs
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHaIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBIIIUICHHOCTH, YTIyOJsATh TO3HABATENbHBI WHTEPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIECH Tpodeccmrt W MPOJOKCHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaI/IMeHOBaHI/Ie KOJII/I‘leCTBO qacoB
Ne 2316108 1 TeM K 0 JIeKTPOHHBIE (IU(PPOBHIE)
n/n P Bceero OHTPOJBHBIC  HIPAKTHUCCKHE o0pa3oBaTeJIbHbIE pecypchl
NporpaMMbI patéoTbI padoThI
bubmoreka IIOK
https://m.edsoo.ru/7f41¢292
1 buoinorus kak Hayka 1
NHTepHeTYpok
https://interneturok.ru/subject/biology/class/10
bu6moreka IJOK
5 JKuBbIe cCUCTEMBI U UX 5 https://m.edsoo.ru/7f41¢c292
HA3y4YEHUE NuTepuerYpok
https://interneturok.ru/subject/biology/class/10
bu6moreka IJOK
3 BHOMOMIS KICTKI 5 05 https://m.edso0.ru/7f41¢c292
NuTepuerYpok
https://interneturok.ru/subject/biology/class/10
bubmoreka IIOK
Xumuueckast https://m.edsoo.ru/7f41¢c292
4 10 1
OpraHu3alus KJIETKA NnTepuerYpok
https://interneturok.ru/subject/biology/class/10
bubmoreka IIOK
5 Crpoenue ¥ PyHKIIHH 8 5 https://m.edsoo.ru/7f41c292
KJIETKH NuTepuerYpok
https://interneturok.ru/subject/biology/class/10
6 OOMeH BelIeCTB U 9 1 bubmoreka [JOK

MIpEBpAILEHUE SHEPTUU

https://m.edso0.ru/7f41¢c292



https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292

B KJICTKE NutepuerYpok
https://interneturok.ru/subject/biology/class/10
Hacnencreennas bubamoreka [{OK
uHbOpMAIUs U https://m.edsoo.ru/7f41c292
7 . 9 0.5
peanuzanus e€ B HNutepuerYpok
KIIETKE https://interneturok.ru/subject/biology/class/10
bubmoreka IIOK
JKM3HEHHBIN UK https://m.edsoo.ru/7f41¢c292
8 6 1
KJIETKH HNuTepuerYpok
https://interneturok.ru/subject/biology/class/10
bu6moreka IJOK
Crpoenue ¥ pyHKIHH https://m.edsoo.ru/7f41c292
9 17 1.5
OPTraHU3MOB NHTepHeTYpok
https://interneturok.ru/subject/biology/class/10
bu6moreka IJOK
Pa3mMHoOXeHME U https://m.edso0.ru/7f41¢c292
10 8 1.5
pa3BUTHE OPraHU3MOB NuTepuerYpok
https://interneturok.ru/subject/biology/class/10
['eneTnka — Hayka o bubmuoteka [JOK
HACJICACTBEHHOCTH U https://m.edso0.ru/7f41c292
11 2 0.5
U3MEHYUBOCTH NnTepuerYpok
OpPTraHU3MOB https://interneturok.ru/subject/biology/class/10
bubmoreka IIOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41c292
12 10 1
HACJIEICTBEHHOCTH HNurepuerYpok
https://interneturok.ru/subject/biology/class/10
13 3aKOHOMEPHOCTHU 6 1 bubmoreka [JOK
U3MCHYMBOCTH https://m.edsoo.ru/7f41c292



https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292

NutepuerYpok
https://interneturok.ru/subject/biology/class/10

bubmoreka IIOK
14 TeHeTHKa YeloBeKa 3 05 https://m.edso0.ru/7f41¢c292
HNutepuerYpok
https://interneturok.ru/subject/biology/class/10
bubmoreka IIOK
15 Cenexums oprammsvos 4 1 https://m.edsoo.ru/7f41¢292
buorexuonoruga u brbmiorexa LIOK
T https://m.edso0.ru/7f41¢c292
16 cuHTeTHYeCcKas 4
- NutepuerYpok
https://interneturok.ru/subject/biology/class/10
17  PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102 13
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https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://interneturok.ru/subject/biology/class/10

11 KITIACC

HaI/IMeHOBaHI/le KOJ’II/I‘ICCTBO qacoB
Ne JIeKTPOHHBIE (IU(PPOBHIE)
pa3eoB H TeM Konrpoabusie IIpaxkTHyeckue
n/n Bcero o0pa3oBaTeJIbHbIE pecypchl
NporpaMMbI patéoTbI padoThI
3:1; ;)I;I;IPIIZHI/IG 1 bubmoreka [JOK
P https://m.edsoo.ru/7f41cc74
1 3BOJIFOLIMOHHBIX 4
MPEJICTABIICHUM B HHTepI_{eTYp OK i .
P https://interneturok.ru/subject/biology/class/11
ouosorun
bu6moreka IJOK
MWUKPOIBOIIOIHS U €€ https://m.edsoo.ru/7f41cc74
2 14 2
pe3yJIbTaThI NHTepHeTYpok
https://interneturok.ru/subject/biology/class/11
bu6moreka IJOK
3 MakpOosBOJTIOIHS U €€ 5 https://m.edsoo.ru/7f41cc74
pe3yabTaThl NuTepuerYpok
https://interneturok.ru/subject/biology/class/11
[IpoucxoxaeHue u bubmorexa LOK
P A https://m.edsoo.ru/7f41cc74
4 pa3BUTHE )KU3HU HA 15 1.5
Jene I/IHTepI_ieTYpOK _ _
https://interneturok.ru/subject/biology/class/11
TDOMCX O ICHIE bubmoreka IIOK
P A https://m.edsoo.ru/7f41cc74
5 YeJIOBEKa — 10 1
aHTPOIIOT€HE3 I/IHTepI_{eTVp oK . .
https://interneturok.ru/subject/biology/class/11
5 DKOJIOTUs — HayKa O 3 05 bubmuotexa [JOK

B3aMMOOTHOIICHUAX

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://interneturok.ru/subject/biology/class/11
https://m.edsoo.ru/7f41cc74
https://interneturok.ru/subject/biology/class/11
https://m.edsoo.ru/7f41cc74
https://interneturok.ru/subject/biology/class/11
https://m.edsoo.ru/7f41cc74
https://interneturok.ru/subject/biology/class/11
https://m.edsoo.ru/7f41cc74
https://interneturok.ru/subject/biology/class/11
https://m.edsoo.ru/7f41cc74

OpraHu3mMoB U

NutepuerYpok

HaJOPraHu3MEHHBIX https://interneturok.ru/subject/biology/class/11
CUCTEM C OKPYXKaIOIIEeH
cpenou
bubmoreka [JOK
Opranu3Mel 1 cpena https://m.edsoo.ru/7f41cc74
7 9 15
obuTaHus HNutepuerYpok
https://interneturok.ru/subject/biology/class/11
bubmoreka IIOK
DKOJIOTUs BUAOB U https://m.edsoo.ru/7f41cc74
8 . 9 0.5
MO YISALAN NuTepuerYpok
https://interneturok.ru/subject/biology/class/11
3KOHOFI/I}I COO6 CCTB BI/I6J‘H/IOTCKa LIOK
m : https://m.edsoo.ru/7f41cc74
9 JKOJIOTUYECKUE 12 0.5
CHCTEMbL I/IHTepI_{eTYpOK _ _
https://interneturok.ru/subject/biology/class/11
Buocepa — butmoreka [JOK
P https://m.edsoo.ru/7f41cc74
10 rmoGanbHas 6
OKOCHUCTEMA I/IHTep}_IeTYP OK . .
https://interneturok.ru/subject/biology/class/11
bu6mmoreka IJOK
11 YeoBek 1 6 https://m.edsoo.ru/7f41cc74
OKpy>Karo1as cpeaa NuTepuerYpok
https://interneturok.ru/subject/biology/class/11
bubmoreka IIOK
https://m.edsoo.ru/7f41cc74
12 PesepBHOE Bpems 8
HNurepuerYpok

https://interneturok.ru/subject/biology/class/11



https://interneturok.ru/subject/biology/class/11
https://m.edsoo.ru/7f41cc74
https://interneturok.ru/subject/biology/class/11
https://m.edsoo.ru/7f41cc74
https://interneturok.ru/subject/biology/class/11
https://m.edsoo.ru/7f41cc74
https://interneturok.ru/subject/biology/class/11
https://m.edsoo.ru/7f41cc74
https://interneturok.ru/subject/biology/class/11
https://m.edsoo.ru/7f41cc74
https://interneturok.ru/subject/biology/class/11
https://m.edsoo.ru/7f41cc74
https://interneturok.ru/subject/biology/class/11

OBILEE KOJIMYECTBO
YACOB II1O ITPOI'PAMME

102

1

7.5



YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
buonorus. buonorudeckue cuctemsl u nporeccsl. 10 kinace : yueOHUK 175
00111e00pa3oBaTeNIbHBIX Opranu3anuii (yriryoneHHbiit ypoens) / A.B. Tepemos,
P.A. IlerpocoBa — M. : MHemo3una, 2023. — 400c.

buonorus. buonornyeckue cucreMsl U nporecchl. 11 kinace : yueOHUK asis

00111e00pa3oBaTeIbHBIX Opranu3anuii (yriryoiaeHHbii ypoens) / A.B. TepeMos,
P.A. IlerpocoBa — M. : MHemo3uHa, 2023. — 400c.

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

Kamnpanosa I'.B. Co6opuuk 3amau no rereruke. — Jlyranck: Autaps, 2003. — 68c.
[Tenensiea O.A., Cynnosa U.B. Tloypounsie pa3paboTku mo o01iei 6uoioruu:
11 knacc.- M.: BAKO, 2006. -464c.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoteka L{OK https://m.edsoo.ru/7f41c292

bu6ymoreka [IOK https://m.edsoo.ru/7f41cc74



