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MOSACHUTEJBbHASA 3AIIKNCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboTraHa Ha ocHoBe dDegepaiabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yray6nénnoro ypoBHs uizydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHOU oOnactu «EctecTBeHHO-
HayuHble mpeameTb». CorimacHo mnonoxenusMm OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmn  00ydeHUST Ha YPOBHE CpeaHEro oO0Imero oOpa3oBaHUS U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM NpodeCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMms
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUEld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTHM HAy4yHOT'O 3HAHUA, CBSA3aHHOIO ¢ OHMOJOTrHUeEH,
MEJIULIMHOM, KOJIOTUEN, TICUXOJIOTUEN, CTIOPTOM WJIA BOEHHBIM JEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJadax HM3ydeHus ydyeOHoro mnpenMera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3fenaM M TeMaMm, paclpelielieHue I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C HM3y4eHHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTaBICHUN O 3J0pOBOM 00pasze >XKU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKalolled mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOy4YEHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
oOyJaromuxcss MO0 OCBOCHHUIO COACpX aHHUS OUOJIOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCS O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OHOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTMH, 3BOTIOLIUOHHOIO YUYEHUS U S3KOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOJYyYEHHUIO
Ouosiornyeckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacimiMpeHbl U yriayOjaeHbl OMOJIOTUYECKHE 3HAHUA O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OaKTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MokHa Takke HHTErpanusi OMOJOTMYECKUMX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buoiorus" orTpaxkaer
CUCTEMHO-YPOBHEBBIH UM D3BOJIOLUMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTaHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJNIOTMU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOrMHY, aKTyalU3UPYIOTCS 3HAHMS OOy4yarolMuXcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usnonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U YUeHHUE 0 Onocdepe.

VYuebnsiii npeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOy4arOIIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTAX KIIETKH, OpPraHHu3Ma, MOMYJISLuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKuX 3HaHWM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOr0 MaTepHalia B COJAEPKAHUH MPOrPaMMBbl
no OHUOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIIEHUE BAXKHEUIITNX OMOJOTHUYECKUX U IKOJOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHNE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU HMHTEpECa K ONpeAesEHHON obsacTtu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOPY
y4eOHOT0 3aBEICHUSA IS MIPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlIEHHOM YPOBHE 00ECIIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud M OCOOEHHOCTSAX OHOJIOTHYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCd € METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJ€OHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jyrabopatopur W B mOpupoae (HaOmrojeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaZicHue OOy4YalolMMUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJOTHYECKUMHU
npo0jeMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JEATEIbHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(EKIIMOHHBIX 3a00J€BaHUl, TpaBUia MOBEJICHUS B NMPUPOAE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYaIbHBIX U TBOPUECKUX CHOCOOHOCTEM
B IMpollecCeé 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHOJIOTMM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHuei
OMOJIOTMYECKOT0 UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJICITUPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCIIUTaHNE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
I1EJIOM M K OTJICTTBLHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTeCTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPaBWJI TOBEICHUS B TPHUPOIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0OPOBbSI
OKpYXXaIOIUX  Jrojed  (coOmrogeHuss Mep npoPuiIakTHKA — 3a00JIeBaHUM,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATEIbHOCTH B UYPE3BbIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  0OyYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJIeyIonemMy Tpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpeaHero oodiiero odpazopanus, coctapisaetr 204 yaca: B 10 knacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B HezIelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIICCTBIISETCS ¢ YUETOM CHEIUUKH €ro COASp)KaHWs M HaIlpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTOo 0Opa3oBaHMs B OpraHU3ANMSIX  CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTUH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKux padot. Taxxke ydactue
OOy4JaroIMXcs B BBIMOJHECHUH TPOSKTHBIX M YYCOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEISIACTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUHM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonmornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TNPUKIAJHBIE W TOUCKOBBIC HAYYHBIC HCCJIEHOBAHUS B
OHOJIOTHH.

3HaueHre OMoJOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHMU B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKA: MEIAULMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JlemoHcTpanuu

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

Tabmuubl U cxembl: «CBsi3b OMOJIOTMH C JIPYrUMU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cuCTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBI Kak NpeaMerT u3ydeHus Ouonoruu. CBOMCTBa >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0XHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaAMOOPTraHU3aLWs,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuocdepusiii. Ilpoueccbl, NpoucXondlIue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALINU.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus. [lonarue o 3aBucuMoOn u
He3aBUCUMOM TmiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lorsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux naHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXeHUsA pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHW JKHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpyJdOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE Pa3IMYHBIX METOJAOB IIPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIC IOJOKEHHUS COBPEMEHHOM KJICTOYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(EepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

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

OOopyioBaHHEe: CBETOBOM MHMKPOCKON, MHKpPOIpEenapaTbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne MeETONOB KJIETOYHON OUONOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe IEHTPUGYTUpOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEareHTra, y4acTHe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyssiunu. MuHepaabHble BEIIeCTBAa KIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonauMmepsl. benkwu.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousekyibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue QyHkuuu 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitlaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun komruiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue pyukunu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /J[pyeue uyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull cuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

[unarpammer:  «PacnpeneneHne XUMHUYECKMX JJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYINb», «CTpoeHHuE MOJIEKYI
yrieBonoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyiasl ATO».

OOopyoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlabGopaTopHasi padora «O0HapykeHUE OCJIIKOB C MOMOIIbIO Ka4€CTBEHHBIX
peaKIuii».

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

Tema 5. CTpoenue u GyHKUNH KJIETKH

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



CrtpoeHure npoKkapuoTUYECKOi KieTku. Kierounas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIHMOHUPOBAHUE AYKapHUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (riazmanemma).  CTpykTypa IIa3MaTHUYECKOU
MeMOpanbl. TpaHCIOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NIEPBUUHBIA W BTOPHYHBIH
aKTUBHBIM TpaHcropT). Ilomymponunaemocth wMeMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paromuTo3. Dk301uTo3. Kinertounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

[uromnasma. [{urozomns. [utockener. [IBuxxenue nurorniaazmbl. OpraHou bl
kieTkd. OnHOMeMOpaHHBIE OPraHoubl KIETKU: HHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'ompmku, TU30COMBI, UX CTpoeHHE M (yHKUMU. B3aumocBs3b
OJJHOMEMOpaHHbBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmnapara ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHUJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmuo. Cumouoecenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuiM u miactunl. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kilemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHMe U JBWKEHUE JKTYTHUKOB U pecHUYeK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPHIINIKH, UX CTPOEHUE U
byakuun. SnepHpiii O0enKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE paCIONOKEHUE
XpOMOCOM B HWHTeppa3HOM sizipe. Idyxpomamuu u cemepoxpomamuir. benku
XpoMaTUHA — TUCTOHBI. /J{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUuOT
(pacTUTETBHOM, )KUBOTHOM, TPUOHON).

JdeMmoHcTpanuu



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

Tabmupt 1 cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTku», «CtpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEeMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoOJIM3a W JAEIUIA3MOJIU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JOBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMWIALNS U AUCCUMIIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHHU3M JICHCTBUS.
Kodepmentsl. Otnnuusi pepMeHTOB OT HEOPTAaHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHbIll omocunmes y baxmepuii. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B MpouLecce
¢dotocunTteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuv
gdomocunmesa. [lponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbix (HakTOpOB
Ha CKOpPOCTh (poTOoCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

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

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOIo oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
nporeccax ouojoruueckoro okucienus. Llukianueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB mepes aHadPOOHBIM. DPHEKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanumn

[Toptpertsr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocuHTes
oenka», «Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JI MPUTOTOBIICHUS
MTOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopuass padora «l3ydeHue  KaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOIO PpAaCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBennasi uHgopmanus 4 peajn3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPALICTBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanuwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. I'mmores3a
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U 00UTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux supycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUITMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz o6orvuiux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.



JleMoHCcTpanumn

[Toptpetsr: H. K. Konsuos, /1. Y. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarmu.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. WMutepdaza u MuTos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecuHteTwdyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbin cunres JAHK — perumkanwmsa. [Ipuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTIOWJIHBIA W
rariouaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynsauuss murotndeckoro nmkia kiuetku. [Iporpammupyemas kineTtodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JleMmoHCTpauumn

Tabnuipl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpoMmocom», «Permukarus JTHK.

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

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnas padora «HaOmroneHne MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HEACSITEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.



B3anMocCBs3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm kak eiuHoe uesnoe. ['omeocras.

Tkanu pacreHnid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAsi, IMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIUI 1 pacoIOXKEeHUs TKAaHEW B OpraHax pacTeHUM.

TkaHU JKMBOTHBIX M YEJIOBEKAa. THIBI KUBOTHBIX TKAaHEW: JIIHUTEIIMAIIbHAL,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHUs, (PYHKUMNA H
PAacIIOIOKEHUA TKaHE! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPIaHOB JKMBOTHBIX U yeaoBeKka. DyHKIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeuHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanue opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIutaHue >XkMBOTHBIX. BHyTpumnosiocTHOe U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHEnbI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. J{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonuTaomuX. Perymnsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOparieHus. OBOJIOLHUOHHBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiuus.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKparurenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIJIETUTENBHONW cUCTEMaMU. Beinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammra opranm3Ma OT Oojie3Her. MiMmyHHas cuctema yenoBeka. KileTouHbId U
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUuIecKuii
UMMYyHUTET. Teopust KJOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHl OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTte ¥ perymsanus |y OpramusmoB. Pazgpaxumocts y
OJHOKJICTOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasiuus y
pacteHuil. PocToBele BemecTsa U UX 3HaYCHUE.

HepBHasi cucrema u pediekTopHas peryisius y XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W >HAOKPUHHAs CHCTEMA MBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocreimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE TUAPHDY,
«Ctpoenue miaHapum», «BHyTpeHHee CTpoeHne HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymkm», «HepBHas ~— cucrtema
npecMmeikaromuxcs»,  «Hepras  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cucrtema yenoBekay, «Peduexcy.



OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUU, repOapuu
pacTeHWil pa3HbBIX OTAECJIOB, BIIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo IeicTBUEeM (HepMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHH3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOMXEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHUPOBaHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBeie kineTku, wian rameTtel. Meio3. Craaun
Mmeiio3a. [loBenenue xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a W IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOIOTBOPEHMS: HApYy X HOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUHU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUST MIEKOMMUTAIOUIUX. 3apOJBIIICBbIE JUCTKU
(ractpynsiuus). 3akiiajika OpraHoOB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbllia (SMOpHOHATbHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHMSI JKMBOTHOTO KaK pPE3yJbTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrnusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMetamopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJiornyeckoe 3HAUYEHHE MPSMOr0 W HEMPSMOIo



Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISAIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJOTUYECKUE MPOIIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pasMHOXeHUsA», «Pa3MHOXKEHHE XIIaMUIOMOHAIb», «Pa3MHOKEHUE O3BIIICHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK WU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEnapaTax.

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

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXXEHUS BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T.
Mengens, 1I'. ne @puza, T. Moprana. Poinp oT€ueCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. Konwioa, H. 1. BaBusnona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. @ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUSI U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YHCTAsl JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbI ~ TE€HETUKH: THOPUIOJOTUYECKHUM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanumn

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. J[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHUX

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

eAMHO00pa3usl THOPUIOB MEepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKOB. L{uTosiormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

Ananmsupyromee ckpemuBanne. [[poMeKyTOUHBIM XapaKTeP HACIEIOBAHUS.
Pacuierienre mpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJEeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUSL.

CuerieHHoe HacienoBaHue npusHakoB. PabGotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OPHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMeTHbId I0J. ['eHeTuuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nNpu3HaKkoB, CHETUVIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [nenoTponusi — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBI ajuiennu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJIOTUUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIWI.
['eHeTHUeCKME MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS |
W3MEHEHUS HACJIeICTBEHHOW MH(OPMAITUY B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3aKoH
MeHnnens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe TOMUHUPOBaHHEY,
«CrernyieHHOe HacJieIoBaHWe TPU3HAKOB Yy Jpo30duibly, «['eHeThka moay,



«Kapuotun uenoseka», «Kapuotun apozodpuinby, «KapuoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUS M pACIICTUICHUS TPU3HAKOB, MOJIEIb s
JICMOHCTpAallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CLEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUS Yy APO30(PHUITB».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ynbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUSA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BUibI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKON U3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUHU
TeHETUYECKOr0 pa3Ho00pa3us B Mmpeieiax OJJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MYyTallMUd. SoepHble U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTanuud. MyTareHbel W WX BIHWSHHE Ha OpPraHu3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpPOIEecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHas W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

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

Tabmuiel u cxeMbl:  «Buael  um3mMeHuMBOCTHY», «MoauduKaimoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTammii.



ObopynoBaHue: *KUBbIE U TepOApHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (potorpaduu) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uvenoBeka. MexayHapogHas mporpamMma HMCCIEOOBaHHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKM  YEJIOBEKAa:  I'€HEaJOTMYECKHUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UKCIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001€BaHus YelloBeKa. | '@HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACEeNCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALLCHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUUeCKoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYy»Karolieu cpennl. ['enernueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITAaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETTOBEKAY.

IIpakTnuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3zMoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALINH.
VYuenne H. W. BaBunoBa o IleHTpax mNpOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHBIX. CopT, mopoda, ITaMM. 3aKOH TOMOJIOTUYECKHMX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINU. HcnwiTanue
Mpou3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIIMOHHOM  paboThl.
PanuanOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb30BaHNE TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matrepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenune Oecruiogus
MEKBUJOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUMN U KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHUsl  HOBBIX COPTOB U THOPUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yeax VIVUUEeHUs CYUeCmeyoumux U CO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHU,
nepeodosuvlx uoell U nepcneKmueHbX MmexHoI02UlI.

JleMoHCTpanumn

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

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtarenesy.

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

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHUSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENFHBIM y4acTOK, B TEIUIMYHOE XO34MCTBO, B J1aOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHHEe, TMOIYyYEeHUE KHCJIOMOJIOYHBIX MPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C IEJIBIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTECHUH H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouioB B CelEKUUH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKICTOK U KIIOHUPOBAHUE XKMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6enUs, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOoCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JTHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOW  HMHKECHEPUM.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menuuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11P-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. Mcmosb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmkeHepus i pa3paOOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 [IEPCOHATM3UPOBAHHON MEIHUIIMHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, yctaHOBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
dbynkuuonuposanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsbl: «/cnoap30BaHE MUKPOOPTAaHU3MOB B MPOMBIILIIEHHOM
IPOMU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIAash IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3ZBOJICTRBO)Y.

11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHUH B
omnosioruu

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

JIBrokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTnueckorr Tteopuu dBomtonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMEeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHue
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpaMuA

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

Tabmuubr u cxembl: «Cucrema »xuBot mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCHIOCOOJIEHU y pacTeHuit W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapunay, «Haxonku Y. lapBunay, «®opmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOTIOLIUNY.

Tema 2. MuUKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUHA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5BOJIOLMOHHOE SIBICHUE. 3aKOH
reHeruueckoro paBHosecus [x. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTend. Iggexm oOymuinounozo eoprviuwika. CHUdCeHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOLIMKA,  pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOAIBOJIIOLUU.
Bo3HukHOBeHHE — mpuCOcOONeHUN y  opraHu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumeps! npucnocoOieHnit y opraHu3mMoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u CTpyKTypa. BumooOpa3zoBaHume Kak pe3yiabTaT
MUKpOdIBOMIOIMHU. M3omsimus — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monurIonIU3anus,
rubpuanzanys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (OPMUPOBAHUS OMOTOTHYECKOTO Pa3HOO0pa3Hsl.

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

JdeMoHCTpaIMuA

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

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa Buaa», «Cxema mnposBiieHus1 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CWJIBl HBOJIFOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNA ceBaHCKOU (openny,
«['eorpapuueckass M30AUS  JIMCTBEHHUIl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoin», «IIomysiiuoHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «®Popmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpranbablii MenaHu3m», «/KuBble HCKomaeMmsbie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpa3zoBaHus», «l'eorpapuueckoe BUI000pa3oBaHHE
TPEX BHUAOB JaHMABIIIEH», «IDKOJIOIMYECKOE BUIA000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamycTHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpuMepamMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHUIl U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJI).

JlaGopaTtopnass  paGora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LIEIECO00Pa3HOCThY.

JlaGopaTtopnass paGora «CpaBHeHUE BHUIOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLNS U €€ Pe3yJibTaThl

Metonbl  M3yuyeHHS MaKpOAIBOMIONUHU. [lameoHTOnOrM4YecKkue MeTO[bl
uzydeHus: HBoionuu. Ilepexonueie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue MeTonsl u3yudeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnn. Buabi-
SHAEMUKHU U PEIUKTHIL.



OMOpPHUONOrYEcKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
IBOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynuMentapusle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTalliX U 3BOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpauun

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

Tabmunpl u cxembl: «OUIOTEHETUYECKUN DS JIoMIaAn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»,  «Punuodutsl»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJIEHUS 3BOJIIOIUNY, «O011IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBbIX OCTAaTKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTHYHBIX, PyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TrUmoTe3bl MNPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHU )KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu U aCTPOOHOIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannudeckux. Ompir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBuYHOro Oyinpona Jx. XomnaeitHa, reHeTUYECKasi TUTOTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emuin M Meroasl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxpoHosoruss u e€ wMeronapl. OTHOcUTENbHasE U aOCOIIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast Kajla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tamel opraHudeckord sBoouud. [losgBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJIOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pactenuii Ha cymry. IlosiBlIeHHE CIIOPOBBIX PACTEHUUA W
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIEC ATambl 3BOJIONUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS MMO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntuil. [lpunuun kimoyeBoro apomopdosza. OcBoeHHe OEClO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne Xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030¥, KaWHO30il. OOmas xapakTepuCTHKa KIMMara U
reoJoruyeckux mporeccoB. [losiBieHME W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenusi 6MopasHO0Opa3us Ha 3eMIie.

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

JlemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  JBONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunHmobuUTH», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimmue», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «YUNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B NMPOTEPO3ZOMCKON Ipe», «Pa3sButue KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTr0 MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HAaCEKOMBIX, BIIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydelld NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKUX
OCTaTKOB OPIaHU3MOB.

BupryanbHasa  sa0oparopHas  paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CHHTE3a OPraHUUECKUX COCTUHEHHH B
NepBUYHON aTMocepey.

JlabopaTtopHass padora «lI3ydyeHHEe M OINHCAaHHE MCKOMAEMBIX OCTaTKOB
JPEBHUX OPraHU3MOB.

IIpakTnueckass padora «l3ydueHne OCOOCHHOCTEH CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIIOTeHe3

Pasznensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHoBIEHHE TIPEACTABICHUN O IMPOUCXOKICHHM YEJIOBEKA. PenmrmnosHele
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU31M00r0-0MOXUMHUECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hble O0E3bSHBI
(TPOKOHCYJIbI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JT0Jed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JroJeh. YemoBeK yMenblil, epBhIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEU
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmME  MPENoK
HEaHIEPTAJIbCKOT0 YEJIOBEKA U YEJIOBEKAa Pa3yMHOro. YeloBeK HEaHAEePTAIbCKUN
Kak BHJ JIFOJEH XOJOJHOTO KJIMMaTa. YeloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOIMYJNSIMSIX
yenoBeka. MyTanMoHHBIA Tpouecc W noauMop@usM. [lomyssioHHBIE BOJHBI,
npeiid reHoB, murpanus U «3(PGheKT ocHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHASs]),  MOHTOJOWIHAs
(a3maTcko-aMepuKaHcKas). Bpemss u myTu paccelieHHs 4eloBeKa IO IUIAHETE.
EnuncTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh — pacus3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAroUIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiinHapabple  MeToJbl B (usnuecko  (OMOJIOTHYECKOM)
AQHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOT0 M COLMAIBLHOTO B UEJIOBEKE.

JleMoHCTpauumn

[Hoptpersr: Y. lapBun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bAHb, «CKeNeT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «YenoBek  ymensli», «Yenoek
NPSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepransupbny, «k KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEJIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJlOBeKa, penpoaykuuu (pororpadum) KapTUH C
MUQOJIOTHYECKUMU UM  OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YeJoBEKa M 4epena IIMMIIAH3€, MOJENIb KUCTH 4YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIH TOpCa MPEAKOB YEIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yyeHre SKOJIOrMYECKUX aalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAaIoLIel cpenoi

3apoxaeHre U pa3BuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeJIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATBHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€Ml YENOBEYECTBA C NpUpPOJoi. DopmMupoBaHUe
HKOJIOTUYECKOM KYJIBTYPhI U KOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHas padora «3yuenue METO/JIOB 3KOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranu3msl 1 cpea OOUTAHUS

DKOJIOTHYECKHEe (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctBus. Kimaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢pakropel. CBeT Kak sKonorudeckuid daxrtop. JleicTBue
pPa3HbIX YYACTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTEHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJbHas poOJIb CBETA.
doTonepruoaU3M.

Temmnepatypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOWOTEPMHBIE OPTAaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. I[lpucrnocobnenus pacTeHuil K
HoJIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UMKO-XUMUYECKHe
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBIL. CyTOUHbBIE H
roJu4yHble pUTMbL. [IprCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O SKU3HEHHOW (Qopme.
XKuznennble pOpMBI paCTEHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJCHUCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUSA  (Tommyeckue, (Qopuueckue, Gdadpudeckue). 3HAUYCHHE
OMOTHYECKUX B3aWUMOJCUCTBUNM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpaIuA

Tabmuubl U cxembl: «2Ikonorudyeckue QaxTopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbI KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEerIoKpoBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DU3HMONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIe  GOPMBI  KUBOTHBIXY,
«IJKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUS, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOUBBLIC, TCHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKITUU DPACTEHHM M >KMBOTHBIX PA3IUYHBIX >KHU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUAIO CBETAY.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH paCTECHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rus BUAOB U MOIYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIECKux 6ApbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiiuidi. OCHOBHBIE TIOKa3aTeIM TMOMYJAIUU: YHUCIEHHOCTb, ILUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCICHHOCTH TOIMYJISIUHN.
JvHamuka monynsiuuu U €€ peryyanus. bHOoTHYecKui MOTEHUHUAN MOIMYJISIIUU.
MopaenupoBaHue TUHAMUKH NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKHBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-crparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarumHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHIbBI M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

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

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «IDKOJOTHYECKHUE XapAKTEPUCTUKU MOMYJISIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHOomyjiasiuun», «Bo3pacTHble  NHpaMuabl
nonysanun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humu k. M. XaTunHcoHay.

O6opynoBanue: repdapuu pacTeHHM, KOJJIEKIIUU KUBOTHBIX.

Jlabopatopnass  padora  «[lpucnocoOnenuss ceMsH  pacTeHHH K
PacCCENICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3UM MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wikl B 3kocucTemMax. KpyroBopoT BelEeCTB U MOTOK SHEPTUH
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMU/IbI YK CEN, OMOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvbl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMeneu, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATpo’KOCUCTEMA. ArpoueHo3. Pazmuuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU SKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu 3kocucmem. IIepeHOC PHEPIHUU U BEIICCTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030eliCmaus 3aepA3HEHUll PA3HbIX munos Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpan U1
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoueHO3a»,  «OKOcHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIINbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B HKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos3», «KpyroBopor BEmIECTB M MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HSKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypeHusi «DKCKypCHUsl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€JIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha MMojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILLECTBOBaJIA KM3Hb. Pa3zBuTHe npeacrtaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
ri100abHOM PKOCcHCTeMBbI. JMHamudeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiieposaa, a3oTra). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Owome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BICOKOTOPhs. Kimmmar, pacTUTENbHbBIN U )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnm», «KpyroBopoT azoTa B mNpUpOIE»,
«KpyroBopoT yriepoga B mipupojne», «KpyroBopoT Kuciopojga B TPHUPOJE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILInpokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii jiecy.

O6opynoBaHue: repOapun pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OLIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHEe YeloBEeKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arpsS3HEHHUE
BOJOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIA MUp. OXxpaHa
pPacCTUTEIILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEIOBEUECTBA W MPUPOJIBI.
PanvonanbHOE ~ MPUPOJONOJIB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KpPU3HCa U €r0 BEPOSTHBIC IOCIEACTBHS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00Cmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcCHOBbL



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvlx 3KOCUCTEM.

JleMoHCTpanumn

Tabmuubl u  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsisHeHue 1MouBb», «llapHukoBbil  3ddext», «Ocobo
OXpaHseMbIe MPUPOIHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWUW M JKUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHOW KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaloIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHKWE O0YYaAIOIIMMUCA POCCUICKON
IPAKIAHCKOM UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIEHUNU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO  00pa3oOBaHUs, Haluyue  NPA8OCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCHUICKHUMU COLUOKYJIBTYPHBIMU, UICTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MMATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULUsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoae u
OKpYKaIoUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIBHOU IESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWJI€HA POCCUICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTD POCCHICKOM rpaXxJaHCKON WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTHU MEPE]
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

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

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKHX TPaBWJI WU HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH TPAaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATBbHON JesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTM4Y€ECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEN CPEIbI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU PEIICHUH NpoOJeM, CBA3AHHBIX C pPAMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OHOCchephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKaKOUIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OmbITa JEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN NIEITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

MOHMMAaHUE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
bopMHpPOBaHUU PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHUuU mnpolaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTh pPEeCypCHble  MPOOJEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IEJISIX
MOBBIIIIEHUs  OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM IPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
PU U3y4YEeHUH OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh TMOJIydaeMble 3HaHWUS [JIsi aHajdu3a |
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATENbCKYIO AEITEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTHh K  HEMPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JUISI (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIUCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHUE,  HAOJIOJICHUE,  M3MEpPEHHE, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC JeWcTBHS (TO03HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecCIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYyYalolUXCs; CIIOCOOHOCTh
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbBl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIEC yueOHbIE JEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, PEryJISITUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NeSATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHETO OOLIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 0a3oBble JIOrHYecKne JeCTBUSI:

CaMOCTOATENbHO  (QOpPMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHHM 3HAHMM NPUEMBI JIOTMYECKOIO MBIIIJICHUS
(ananu3za, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIIENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B PACCMATPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtea Ui IpeICTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIEICTBUN ACSITETbHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX TIPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIE0BATENbCKON U MIPOCKTHOM JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pPELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3iMuYHble BUABI JEATEIBHOCTH IO TMOJYYCHUIO HOBOTO
3HAHWS, €ro WHTEpPIpEeTAINy, MNPEOoOPa30BaHUIO M TPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YI€OHBIX M COI[HAIBHBIX TPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbHON
TIESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl i J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJ€ pCEHICHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LEJIEHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMU (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-IOMYJIIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsiAxX U
CTpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHaIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOpMyIMpPOBATh 3alPOCHl U MPUMEHSATH PA3THMYHBIE METOJbBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJIHEHUSI yUeOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGpopmaruu (CxemMbl, rpauku, TrarpaMmbl, TaOJUIIBI, PUCYHKU
H Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAacloO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enmue:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BeeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXKaaemoil TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpPEACTBA OOIICHMS, TMOHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MOHMMAThH
HaMEPEHUs IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBUIYaJTbHON
paboThI IPH pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHN C yd4&€TOM OOIINX
WHTEPECOB M BO3MOKHOCTEH Ka)IOTO YJieHa KOJIJICKTUBA,;



IIPUHAMATh  LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITh IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXIOr0 YYAaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATHBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJsaTUBHBIMU ACHCTBUSAMM:

1) camoopranusanmus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU IIEJEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO IEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMUHBIX MPENOYTEHUH;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TIOBBILIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, MCMHOJIb30BaTh MPUEMBI peQUIeKCHH AJisi OLEHKU CUTYallld, BbHIOOpa
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHaIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATENbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI COJIEpXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHus:  oOydaronuxcss — Owojmormu. OHH ~ BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMM HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUIA 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3yiabTaThl MPEACTABICHBI IO
roJiaM U3y4eHHUsl.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI W  pEHIeHUH TPoOJieM  palMoOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboIn3M, TOMEOCTa3, CaMOPETyYJSIHUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenus (H. U. BaBuioBa — o 1neHTpax
MHOTOOOpa3usi ¥  MPOUCXOXKIACHUS  KyJIbTYpPHBIX  pPAcCTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TIEPBOTO TOKOJIEHUS, PACIICIIJICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHILIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJIb3yEeMbIX B
OMOJIOTMYECKUX HUCCIEIOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, XUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOIMUECKHUX
MPOIIECCOB: OOMEHA BEHIECTB (METa0O0JIM3M), MPEBPAILCHUSI YHEPTHH, OpOKECHHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHS,  HWHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUAMHU, MEXAY CHCTEMaMU OPraHoB U HMX (QYHKIHUSIMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
(dbakTopamMu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

yYMEHHE peniaTh OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIeyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padoThl, COOMHOAATH
npaBuia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIJBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yJbTaThl U AENaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPaBICHHOEC M3MEHEHHE T'€HOMa M CO3JaHhe TPaHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03SICTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSAX  CPEIAHETrO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» B 11
K1acce NOJKHBI OTPAXKATh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TMO3HAHWM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTMYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHWUW, KOTOpas BKIIOYAET
ONpENENECHUs] W IOHMMAaHHWE CYIIHOCTU OCHOBOIOJATaoMNX OHOJOTHYECKHUX
TEPMUHOB U MOHATUH (BHJI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), nmpaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl SHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3YEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSIX HKUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTAOWIM3UPYIOMIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AIJTONaTPUYECKOrO u CUMITIATPUYECKOTO
BUI000pA30BaHUS, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUH B 3KOCUCTEMAX;

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

YMEHUE  BBISIBISATH  OTJIMUWTEIbHBIE  TPU3HAKK  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOMTaHUs, aOUOTHUYECKUX M OUMOTHYECKHUX



KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UEITIOBEYCCTRA,;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TIPAKTUYECKHUE pabOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs I1eJb MCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B Yy4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONMYHO  TPEACTaBIATH  MOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX Mpea0TBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodeccHoHaTbHON
JEATEILHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO35SHCTBA, MHUIIICBOU
MIPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATENbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 buonorus kak Hayka. BBOIHBIN HHCTPYKTaXK 1 BuGmorexa LIOK
o Th.
2 JKuBBIEe CHCTEMBI U UX U3yUYEHUE 2 1 bubnnorexa [HOK
3 buonorus kietku 1 bubmuoreka [JOK
4 XHUMHU4YECKask OpraHu3anus KIeTKN 10 2 bubnnorexa [HOK
5 Ctpoenue u GyHKIMH KIETKH 8 4 bubnnoreka [JOK
OOMeH BelecTB U MpEeBpaIICHUE YHEPTHH B
6 B PeBp P 9 4 bubmuorexa [JOK
KJIETKE
HacnencrBennas uaopmarius u
7 ACTBeHHAS HH(OP 9 | Bu6moreka [IOK
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KIETKU 6 bu6nmoreka [JOK
Crtpoenue u GyHKIIUUA OPraHU3MOB 17 bubnuotexa [JOK
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 3 bubnuoreka [IOK
['eHeTnka — HayKa O HACIEACTBEHHOCTH U
1 e A 2 1 Bu6mmoreka [IOK
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2 bubnuotexa [JOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 2 bubnmoreka [JOK
14 ['enernka yenoBeka 3 1 bu6mmorexa [IOK
15 Cenekiusi OpraHu3MOB 4 2 bubnmoreka [JOK
16 buotexHomorus u CHHTETHYSCKAs OMOJIOTHS 4 bu6mmorekxa [IOK




17

PesepBHOE Bpems

bubmuoreka [JOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

29




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

1 3apoxeHue I/vaaSBI/ITI/Ie HBOJIFOLIMOHHBIX 4 BuGmorexa LOK
Mpe/ICTaBICHUN B OMOJIOTUU

2 Mukpo3Bostonus 1 €€ pe3yabTaThl 14 3 bubnnorexa [HOK
Makpo3Botonus U €€ pe3ybTaThl 6 bubnnoreka [JOK

4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha L5 4 BuGmorexa LOK
3emuie

5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 2 bubnuorexa [JOK
DKOJ0rusl — HayKa O B3aUMOOTHOILIEHUX

6 OpraHMU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 1 bubnuoreka [IOK
C OKpY2Karolleu cpenou
Opranu3Msl U cpesia 0OUTaHMs 3 bubnuotexa [JOK
DKOJIOTHS BUJIOB U TIOMYJISIIUAN 1 bubnuotexa [JOK

9 DKos0orus cooduiecTB. DKOJIOTHYEeCKHe 12 ) BuGmorexa LIOK
CUCTEMBI

10 buocdepa — rinobanbHas skocuctemMa bubnnoreka [JOK

11 Yennosek U OKpyXkarowas cpena bubnuorexa [IOK

12 PeszepBHOE Bpems bubnnoreka [JOK

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 16




ITOYPOYHOE IIVTAHUPOBAHUE
10 B KUIACC y4ureas Tuxonosa E.H.

Jdara nzyyeHus

Ipumeuyanus

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudpoBbie
Tema ypoka IMpaktu Tlo o
n/n KonTposabubie o0pa3oBaTe/ibHBI
Bcero yeckue ~ TiIaHy  dakry
padoThI e pecypchl
padoThI
buosnorus xak
KOMILJIEKCHAsl HayKa 1 Kak
YacTh COBPEMEHHOTO
P 0 1 Bu6mmotexa [JOK
oOuiectBa. BBoHBIi
uHCTpyKTax 1o Th.
JKuBble cucTeMbl 1 UX
. 1 bubmuoreka [JOK
CBOMCTBA
YpoBHEBas opraHu3anus
P p | Bu6miorexa [OK
JKUBBIX CUCTEM
Hcropus oTkpsITHS U
W3Yy4YEHUS KIIETKHU. 1 bubnnorexa [JOK
Kiterounas reopus
Meto1bl MONEKYIIPHON
U KJIETOYHON OMOJIOTHH.
IIpakTuyeckas padora
«H3yueHne MeToq0B
v 1 1 bu6mmorexa [JOK

KJIETOYHOU OMOJIOTHH
(xpomarorpadus,
anekTpodopes,
muddepeHIranTsHOe




HEHTPU(PYTUPOBAHUE,
ITLIP)»

XHUMHUYECKUH COCTAB
KJICTKH.

MuHepanbHbI€ BelllecTBa
KJIETKH, UX
Ouosornyeckas poib

bubmuoreka [JOK

Oprannueckue BeniecTna
KJIETKH — OCJIKH.
Jlaboparopnasi padora
«O06Hapyx)eHHe OETKOB ¢
MOMOIIbIO Ka4eCTBEHHBIX
peaKiuii»

bubmuoreka [JOK

CBoiicTBa,
KJ1accuuKanus u
¢GyHKIMM O€lIKOB

bu6mmoreka [IOK

10

CraptoBblii KOHTPOJIB (/]
p)

Oprannueckue BeulecTBa
KJIE€TKH — YTJIEBOBI

bu6mmoreka [JOK

bu6mmoreka [JOK

11

Opraandeckue BenecTna
KJICTKU — JIMITUObI

bu6mmorekxa [IOK

12

HyxknenHoOBbIE KUCITIOTHI.
JIHK u PHK.
Jlaboparopnasi pabora
«Uccnenosanue
HYKJICMHOBBIX KHCJIOT,
BBIJACJICHHBIX U3 KIICTOK
PA3JINYHBIX OPraHU3MOBY

bu6mmorexa [JOK




13

Crpoenue u GyHKIUU
AT®. [Ipyrue
HYKJIe03uATpu(oCchaThI
(HT®)

bu6mmoreka [IOK

14

CexBennpoBanue [IHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKHU

bubmuoreka [JOK

15

16

17

18

19

20

Meroas! CTpyKTypHOR
Ounonoruun

TwuIs!l KIeToK.
[Ipokapuotuueckas
KJIETKA

Crpoenue
3YKapUOTHYECKOU
kieTku. [IpakTrnueckas
pabota «3yueHue
CBOMCTB KJIETOYHOH
MeMOpaHbD»

HOBerHOCTHHﬁ arrapar
KJICTKHU

OnxnomemMOpaHHbBIE
OpTaHOUIbI KIETKH.
[IpakTuyeckas padora
«3yueHune NBUKEHUS
HUTOIIIa3MEBI B
PACTHTEIBHBIX KIETKAX)

ITonyaBTOHOMHBIE
OpraHOM/bI KJIETKHU:

bubmuoreka [JOK

bubmuoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bubmuoreka [JOK

bubmuoreka [JOK




21

MUTOXOHJIPHH,
rwiactusl. JlabopaTopHas
pabota «lccrnenoBanue
I1a3MOJIU3a U
JETUIa3MoJIn3a B
pacTUTEIBHBIX KIETKaX)

HememOpanHubie
OpraHOM/IbI KJICTKH

bubmuoreka [JOK

22

23

Crpoenue u GyHKIUU
aapa

CpaBHUTENIbHAS
XapaKTePUCTHKA KIETOK
sykapuot. JlaboparopHas
pabora «M3yuyenue
CTPOCHUS KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

bubmuoreka [JOK

bubmuoreka [JOK

24

25

AccuMunanus u
JTUCCUMILTSAINS — JBE
CTOpPOHBI MeTa0oIN3Ma.
Tumnbel oOMeHa BelIecTB.
JlaGopaTtopHast pabota
«M3yuenune
KaTaJINTUYECKON
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMHIIa3bl
WJTH KaTajasbl)»

DepMEHTaTUBHBIN
XapaxkTep peakuun
KJIETOYHOT'O

bubmuoreka [JOK

bu6nmoreka [JOK




26

27

MeTaboIr3Ma.
JlaGopaTtopHnas pabota
«3yuenue
(hepMEeHTaTUBHOTO
pacleruieHust epoKcuaa
BOJIOpOJIa B
PACTUTENBHBIX U
JKUBOTHBIX KJIETKAX))

benku-akTuBaToOph U
OCIIKU-UHTHOUTOPBI
ABTOTpPO(DHBIN THI
oOMeHa BellecTB

bubmuoreka [JOK

bubmuoreka [JOK

28

29

30

31

32

dorocunres

XeMOCHHTE3.
JlaGoparopHas paboTa
«CpaBHEHHE MTPOLIECCOB
dbotocuHTE3a U
XEMOCHHTE3a)

AHa3poOHBIE OPraHU3MBI.

Bunasl 6posxenus.
JlaGoparopHas paboTa
«CpaBHEHHE MTPOLIECCOB
OpO>KEHUSI U JIBIXaHUS

AdpoOHBIE OPraHU3MBI.
OTansl HEPreTHYECKOro
obOMeHa

DHeprus MeMOpPaHHOTO
IpaJleHTa MPOTOHOB.
Cunre3 AT®: pabora

bubmuoreka [JOK

bu6nmoreka [JOK

bubmuoreka [JOK

bubmuoreka [JOK

bubmuoreka [JOK




npotoHHON ATO-
CUHTA3bI

33

34

Peakuuu marpuyHoro
CHUHTE3a

Tpanckpunuus —
Matpuunblid cuHTe3 PHK

bubmuoreka [JOK

bu6mmoreka [JOK

35

Tpancnsauus u e€ srarbl

bubmuoreka [JOK

36

37

38

Konuposanue
aMHHOKHCIIOT. Poib
pubdocom B OnocuHTE3e
Oenka

Opranuzanus resoma y
IPOKapUOT U 3YKapuoT
MonexyinspHble
MEXAHU3MBI IKCIIPECCUN
TEHOB Y DYKapHOT

bubmuoreka [JOK

bubmuoreka [JOK

bu6mmoreka [JOK

39

Bupycer —
BHEKJIETOYHBIE (hOPMBI
JKU3HHU U O0JIUTaTHBIE
napas3utsl. [IpakTnueckas
pabota «Co3nanue
MOJIEIN BUPYCa»

bu6mmoreka [JOK

40

Bupychsie 3a0omeBanms
YeNIOBEeKa, JKUBOTHBIX,
pacTeHui

bubmuoreka [JOK

41

42

Hanorexaomornu B
OHMOJIOTHU U MEIULINHE

JKU3HEeHHBIN ITUKI

bu6mmoreka [{OK

bubmuoreka [JOK




KJIETKU. MaTpru4HbIil
cunte3 JIHK

43

XPpOMOCOMBI.
JlaboparopHas pabota
«3y4eHune XxpoMocoM Ha
T'OTOBBIX
MHKpOIpernaparax»

bubmuoreka [JOK

44

45

IIpome:kyTOUHbBIHI
KoHTpoJb ([ P)
JleneHue KIeTKu —
MHTO3

bubmuoreka [JOK

bubmuorexa [JOK

46

47

48

Turbl KIETOK.
Kapuokunes u
LIUTOKUHE3.
JlaGoparopHas paboTa
«Habmonenne murosa B
KJIETKaX KOHYMKa
KOpeIIKa Jiyka (Ha
TOTOBBIX
MUKpoOIIpenaparax)»

P CTYJIALUSA ) KU3HCHHOT'O
OUKJIa KJICTOK

Opl" AaHHU3M KaK €INHOC
|1(SAI (0]

bu6mmoreka [JOK

bubmuoreka [JOK

bubmuoreka [JOK

49

TkaHu pacTeHHH.
JlaGopaTtopHnast pabota
«3yueHnue TkaHen
pacTeHuin»

bu6mmorekxa [IOK

50

Txanu )XUBOTHBIX U

bu6mmoreka [JOK




yenoBeka. JlabopaTopHas
pabora «3yueHue
TKaHEH JKUBOTHBIX»

Opraunbl. Cuctemsl
opranoB. JlabopaTopHas

51 pabora «M3yuenue bubmmoreka [JOK
OpraHoOB L[BETKOBOT'O
pacTeHus»

52 Ormopa Tena opraHu3MoOB bubnmoreka [JOK

53 JIBr>keHre OpraHu3MoB bubmuorexa [JOK

54 [Turanue oprann3zMoB bubnmoreka [JOK
[TuTanue MO3BOHOYHBIX

55 FRUBOTHBIX. bubnuoreka IIOK
[InmeBapurensHas
CUCTEMa YeJIOBeKa

56 JpIXaHue opraHu3sMoB bub6nuorexa [IOK

57 JpIxaHue mo3BOHOYHBIX Butmorexa LOK
JKUBOTHBIX U Y€JIOBEKa

58 Tparicnopt petiects y bubmuoreka [JOK
OpraHU3MOB
KposenocHas cucrema

59 MMO3BOHOYHBIX )KHUBOTHBIX bubnmoreka [JOK
U YeJioBeKa

60 Beuenere y bu6mmorexa [JOK
OpraHU3MOB

61 3amura y opraHu3MoB bubnmoreka [JOK

62 Hmmyrttast cnetema bubnmoreka [JOK

YCIOBCKa




63

Paznpaxumocts u
perynsuus y OpraHu3MoB

bubmuoreka [JOK

64

65

66

I'ymopanbHas perynsuus
Y 3HJIOKPUHHAs CUCTEMA
YKUBOTHBIX U YEJIOBEKA
DopMbl pa3MHOKEHUS
OpPraHU3MOB

ITonoBoe Pa3MHOXKCHUC

bubmuorexa [JOK

bu6mmoreka [JOK

bubmuoreka [JOK

67

68

Mertios

I'amerorenes.
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
JlaGopaTopHnas pabota
«M3y4enue crpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenaparax»

bubmuoreka [JOK

bubmuoreka [JOK

69

70

71

NunuBunyansHoe
pa3BUTHE OPTaHU3MOB —
OHTOT€HE3

33.1(.]'[21,[[1(21 OpTraHOB U
TKaHEeH U3 3apOJAbIIICBBIX
JINCTKOB

Pocrt u pasBurtue
KUBOTHBIX.
JlaGoparopHas paboTa
«BbIsBIIEHNE IPU3HAKOB
CXOJICTBA 3apOBILLIECH

bu6mmoreka [IOK

bubmuoreka [JOK

bubmuoreka [JOK




IIO3BOHOYHBIX
JKNUBOTHBIX»

72

PasMHOkeHUE U pa3BuTHE
pacrtenwuii. Jlaboparopnas
pabora «CtpoeHue
OpraHOB Pa3MHOXKCHHS
BBICUIMX PACTEHUI»

bubmuoreka [JOK

73

74

Hcropus ctaHOBIEHUS U
Pa3BUTHSI TCHETHKH KaK
HAyKH

OcHOBHbIE TIOHATHUSA U
CUMBOJIbI T€HETHKHU.
JlaGopaTtopHnast pabota
«/Ipo3odumna kak 00BEKT
TCHETHUYECKUX
HUCCIIENOBAHUN)

bubmuoreka [JOK

bubmuoreka [JOK

75

76

3aKOHOMEPHOCTH
HaCJIeTOBAHMSI
NPU3HAKOB.
MonorubpuaHoe
CKpEIBaHHE.
[IpakTuueckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTUOPHUIHOTO
CKpEIBaHUS Y
Jpo30¢uiIs"
[uTonoruueckue OCHOBBI
MOHOTHOPHUIHOTO
CKpELBaHUSA

bubmuoreka [JOK

bu6nmoreka [JOK




77

AHanuzupyroiiee
ckpemuBanue. Henmonmnoe
JOMHHHUPOBAHHE

bu6mmoreka [JOK

78

79

Jurubpunnoe
CKpEIUBaHHUE.
[IpakTuyeckas pabora
«3y4eHue pe3ynpTaToB
JTUTHOPUTHOTO
CKPCIIUBAHHS Y
JPO30(UITBDY

I{uTonorunueckre OCHOBBI

JTUTHOPUTHOTO
CKpCIBAHHS

bu6mmoreka [JOK

bubmuorexa [JOK

80

81

82

CreruieHHoe
HACJICJIOBAaHHE MMPU3HAKOB

XpOMOCOMHaH TCOpHA
HaCJICACTBCHHOCTHU

I'eneTuka nona

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK

83

84

85

T'eHoTun Kak 1eJocTHas
cucreMa

I'eneTnyeckuii KOHTPOIIb
pa3BUTHUSA PAaCTCHUM,
JKUBOTHBIX U YEJIOBEKA

N3meHuUnBOCTH
MPU3HAKOB. Buibl
U3MEHYUBOCTH

bu6mmoreka [IOK

bubmuoreka [JOK

bubmuoreka [JOK

86

Monuduxarontas
U3MEHYUBOCTh

bu6mmoreka [JOK




87

Bapuaunonsslii psia u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnas pabota
«Uccnenosanue
3aKOHOMEPHOCTEM
MOIU(DUKAITHOHHOM
W3MEHYHUBOCTH.
[TocTpoenue
BapUAIMOHHOTO psia U
BAapUALIMOHHON KPUBOM»

bu6mmoreka [JOK

88

I'enoTunmaeckas
N3MEHUYNBOCTD.
Komb6unarusnas
N3MEHUYHBOCTH

bubmuoreka [JOK

89

MyranunonHas
U3MEHYUBOCTD.
[IpakTuueckas pabora
«MyTtanuu y 1po30huiibt
(Ha TOTOBBIX
MUKpOTIpenaparax )»

bu6mmoreka [IOK

90

3aKOHOMEPHOCTH

MYTAaIlMOHHOTI'O ITpoIecca.

DNUTeHETHKA U
IMUTEHOMHUKA

bu6mmorekxa [IOK

91

I'eneTnka yeaoBeKa.
[TpakTnueckas pabota
«CocTaBlieHHE U aHAJIN3
POIOCIOBHOM»

bu6mmorekxa [IOK

92

MeToasl MEAUITMHCKOM

bubmuoreka [JOK




93

TeHETUKU. 3HAUCHHUE
MEIULMHCKON I'eHETUKH B
MPEAOTBPAIIEHUN U
JICUEHUN IT'€HETUIECKUX
3a00JIeBaHUH YeIOBEKa

IIpome:xxyTouHas
arrecranusa (I P)

bu6mmoreka [JOK

94

OCHOBHBIE TIOHSTHS
cenekuuu. JlabopatopHas
pabora «M3yuyenue
COPTOB KYJIbTYPHBIX
pacTeHui U IOpoa
JIOMAITHUX KUBOTHBIX)

bubmuoreka [JOK

95

MeTobl CENeKIIMOHHON
pabotsl. JlaboparopHas
pabora «M3yuenue
METO/IOB CEJEKIINHU
pacTeHun»

bu6mmoreka [IOK

96

JlocTrxkeHus CeNeKINn
pacTeHUl U KUBOTHBIX.
[IpakTuueckas pabora

«IIpuBuBKa pacTeHUI»

bu6mmoreka [IOK

97

98

CoxpaHeHue, U3y4eHHe U
UCIIOJIb30BaHUE
TEHETUYECKUX PECYpPCOB

buorexHonorus xak
HayKa ¥ OTpaciib
MIPOM3BOJICTBA.
[IpakTrueckas padota

bu6mmorexa [IOK

bu6mmoreka [JOK




«M3ydyenue 0ObeKTOB
OMOTEXHOJIOTHI

99

100

101

OcHOBHbIE HaNpaBICHUS
CUHTETUYECKON
Ouonoruun

XpOMOCOMHaH " IrCHHas
HHXXCHCPHA

Mennnunckue
OHOTEXHOIOT MU

bubmuoreka [JOK

bu6mmoreka [JOK

bubmuoreka [JOK

102

PesepBHBIi ypOK.
IToBTOpEHME,
000011eHNE,
cucTeMaTtu3anus 3HaHU

bubmuoreka [JOK

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102

27




11 KJIACC

Jara uzydyenus

Ipumeyanus

KoauuecTBo yacoB 3J1€KTp0HHbIe
Ne nudpoBbIe
Tema ypoka paktu Ilo ITo op
n/n Bcer | KonTpouabh o0pa3oBaTe/ibH
yeckue  MIaHy | (akrty
0 ble paboThI ble pecypcsl
padoTshI
OBOIOIMOHHAs TeOpHs 4. Bubmioreka
1 JapBuHa. BBogHBIN 1 110K
HHCTpyKTax 1no Th.
JIBHOKYIIIE CHIIBI 3BOJIIOLIUA
BujoB 110 Y. /lapBuny.
) Bobs6 Hlapeitiy 1 bubanoreka
opb0a 3a CyIIecTBOBaHHE,
P - 110K
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP.
dopmupoBanme
PP o bubmanoreka
3 CUHTETUYECKOM Teopun 1 110K
SBOJIFOINHT
OTanel 3BOMIOIMOHHOTO
4 olecca: MUKPOIBOJIIOIUS 1 bubmorexa
g :
p p 1IOK
Y MaKpOdIBOJTIOIHUS
IHonymsanusa —
5 Y 1 Bubnuoreka
SJIEMEHTApHAS €JUHUIA
P 110K
DBOJIOLHUH.
Bubnuoreka
6 Bxoanoii koutpoJan (I P 1
poas (1 P) 110K
3aK0H r€HETUYECKOT0
7 Jix. Xa B 1 | Bbubnnoreka
aBHOBecHA JIK. 1, B.
p p. TIOK

Baitn6epra. JlaboparopHas




pabota «BrIsiBICHHE
HU3MEHYMBOCTH Y 0CO0ei
OJTHOTO BHa»

OHMOXUMHUYECKUE,

DnemeHTapHbIC (HAKTOPHI bubnmoreka
8
SBOJTIOLUHU HOK
D¢ dexT ocHoBaTeNs.
b bubnuorexa
9 D¢ddexT OyTHUIOYHOTO LIOK
TOpJIBIIIKA
Murpanuu. N3onsmumn
10 TIOMYJISIIIHI: bubnmnoreka
reorpaduyeckas, HOK
Ouosornueckas
EctectBennslit oT60p —
. bubnuoreka
11 HanpaBJSIOMuU GakTop LIOK
3BOJIOLUAA
bubnuorexa
12 [TonoBoii oT60p
HOK
ITpucnoco0iaeHHOCTH
OpraHU3MOB KaK pe3ysbTaT
MHUKPOIBOJIOLIUH.
P bubnuoreka
13 JlabopartopHnast pabota 110K
«3yuenune apomop¢o30B u
WJIMOAAINTAlUi Y paCTEHUN
Y YKHBOTHBIX)»
[Tpumeps! npucnocoOaeHm
OpraHU3MOB:
yop bubnuorexa
14 Moponoruueckue, 110K
¢buznoIornuecKue,




MIOBEJICHUECKHE.
JlaGopaTopHas paboTta
«[Ipucnocodnenus
OpPTraHU3MOB U UX
OTHOCHTEIIbHAS
11e1eco000pa3HOCThY

Bun, ero kpurepuu u
CTpykTypa. JJaboparopnas

bubnuorexa

15 pabota «CpaBHEeHUE BUIOB 10K
0 MOP(OJIOTUIECKOMY
KPUTEPHUIO»

16 Crpyrypa Bua bubnuorexa

HOK

17 Bunoo6pa3oBanue kak bubnmnoreka
pe3yJIbTaT MUKPO3BOJIFOLIUH HOK

18 CBs13b MUKPO3BOJIIOLIMH U bubnmnoreka
3MUIEMUOJIOTUH HOK
MakposBonronus.

19 [TaneonTonOrNUeckue bubnmnoreka
METOBI U3YYCHUS HOK
3BOJTIOLUU

" buoreorpapuueckue Buborexa
METO/bl U3YUYEHUS 110K
3BOJIIOLUA
OMOpHOJIOTHYECKUE 1

21 CPaBHUTEIHHO- bubnuoteka
Mop(dooruueckre MeTo bl HOK

HU3YUCHUS 3BOJIFOITUU




MounexyisapHo-

TCHETHYECKHUE,
bubnuoreka
22 OMOXMMUYECKHUE U OK
MaTeMaTUYeCKHUE METOIbI 1
W3Yy4YEHUS IBOJTIOIIAN
3 OO01mure 3aKOHOMEPHOCTH bubnmoreka
SBOIIOLAHT HOK
AnanTuBHas paauanus.
bubnmmoreka
24 HepaBHoMepHOCTH TEMIIOB 10K
ABOJIIOIAN
Hayunsbie runoressl BuGorexa
25 MIPOMCXOXKACHUS )KH3HU Ha
HOK
3emiie
26 JloHayuyHbI€ MpeCTaBICHUS bubnuoreka
0 3apOXKIACHUU KU3HU HOK
7 OCHOBHBIC ITaITbI bubnmmoreka
HEOPraHWYECKOM 3BOIOLHHI IHOK
)3 ['unotessl 3apoxaeHus bubnuoreka
KU3HU HOK
Hcropus 3emiu 1 METOABI
e€ nzyuenus. JlabopatopHas
79 pabora «3ydyenue u bubnmnoreka
OIIMCAaHHE UCKOMAeMBbIX HOK
OCTaTKOB JIPEBHHUX
OpraHU3MOB»
30 HauanpHbie 3Tansl bubnuorexa
OpPraHUYECKOH IBOJIIOLUN HOK
31 DBOJIIOLHS DYKAPUOT bubnuorexa




HOK

OCHOBHBIE 3TaIbl
9BOJIIOLIUHA PACTUTCIILHOT'O

1 Mmupa. [IpakTuueckas bubmuoteka
pabora «3ydueHne [HOK
0COOEHHOCTEH CTPOCHUS
pacTeHuii pa3HbIX OTIEIOBY»

13 OcHOBHBIE 3Tarbl bubnuorexa
3BOJIIOLIMY )KUBOTHOTO MUPA HOK
DBOIOIUS )KUBOTHBIX.

[IpakTuueckas pabora ) EuGmorexa

34 «3yuenmne ocodbeHHOCTEH LIOK
CTPOEHMSI TO3BOHOYHBIX
KUBOTHBIX)

35 Pa3ButHe xxu3Hu Ha 3emIe bubnmnoreka
I10 3paM U [epuoaam HOK
MaccoBble BBIMUPAHHS —

bubnmnoreka

36 JKOJIOTUYECKUE KPU3UCHI 110K
IIPOLUIOTO
COBpeMeHHLII/Iv Eumorexa

37 AKOJIOTUYECKUH KPU3HUC, ETO 110K
0COOEHHOCTH

o CoBpemeHHas cuctema bubnmnoreka
OpPraHUYECKOTO MPOIIIOTO HOK
OcHoBHbIE

bubnmnoreka

39 CUCTEMATUYECKUE TPYIIIIbI 10K
OpPraHHU3MOB

40 AHTPOIOJOTHS — HayKa O bubnuorexa




YeJIOBEKE 1HOK

41 PazBuTue npeacrabieHuit o Bbubanoreka
IIPOUCXOXKACHUN YEJIOBEKA HOK

47 ITpoMeKy TOUHBII KOHTPOJIL bubnuorexa
(A P) HOK
MecTto yenoBeka B CUCTEME
OpPraHUYECKOTO MHUpa.

JlaGopaTtopHnas pabota ) BuGiorexa

43 «3yuenmne ocodbeHHOCTEH 110K
CTPOCHHS CKelleTa
YelloBeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM»

JIBroKy1me CUiIbl
aHTPOIIOTeHE3A.

44 CooTHoleHue bubnmnoreka
OMOJIOTUYECKUX U HOK
COLIMAJILHBIX (PaKTOPOB B
AHTPOIIOTCHE3e

45 OcHOBHBIE cTaIUU bubnmnoreka
aHTPOIIOTEHE3a HOK

46 [Taneorenernka u bubnuoreka
MMajaeorecHOMMKa LHOK

47 DBOJIIOLMS COBPEMEHHOTO bubnmnoreka
yeJIoBeKa HOK
UYenoseueckue pachl.

43 IIpakTryeckas pabora bubnuoteka
«M3ydeHne dKOJIOTHUECKUX HOK

ajarnTanuii YeJoBeKay




49 MexaucuuninHapHbie bubmuoteka
METO/Ibl aHTPOIOJIOTUH HOK

50 3apoxaACHUE U pa3BUTHE bubnmoreka
9KOJIOTUH HOK
MeTo1bI SKOIOTHH.

JlaGopaTopHas pabota
bubnmnoreka

51 «3yuenue meTonoB OK
9KOJIOTUYECKUX 1
HCCIIEOBAHUI

5 3HaueHue YKOIOTUYECKUX bubnmnoreka
3HAHUH 71 YeJIoBeKa HOK

bubnmnoreka

53 Okonorndyeckue GaKTopsl

HOK
AOGuoTtnueckue HakTopsbI.
CBeT Kak 3KOJIOTHUECKHI
(daxTop. JlaboparopHas Erorexa

54 pabota «BrIsiBIeHHE OK
pUcrocoOIeHu i =
OpPraHU3MOB K BIHSIHUIO
CBETa»

AOGuoTtndeckue HakTopsI.
Temneparypa kak
IKOJIOTHUECKUN (HaKTop.

55 JlaGopatopHnas pabora bubnuoteka
«Br1aBienne HOK
pUCIIOCOOTIeHUI
OPTraHHU3MOB K BIIHSTHHIO
TEMIIEPATypPhI»

56 AOGuotnueckue GhaKkTopshI. bubnmoreka




BnaxHocTh Kak 1HOK
9KOJIOTHUYECKU (HaKTop.
JlaGopaTopHas paboTta
«AHaTOMHYECKHUE
0COOCHHOCTH pacTeHHI U3
Pa3HBIX MECT OOUTAHHMS
57 Cpensl oOuTanus Bbubmanoreka
OpraHu3MOB HOK
bubnuorexa
58 buonoruueckue puTMbl
HOK
59 JKuznennbie Gopmbl bubnuorexa
OpraHu3MOB HOK
bubnmnoreka
60 buotnueckue GpakTopsl
HOK
3HayeHne OMOTUYECKUX
B3aMMOJIECHUCTBUH I
61 bubnuorexa
CYIIECCTBOBAHHMS
yix IIOK
OpraHHU3MOB B cpejie
oOuTaHus
DKOJIOTHYECKUE
bubnuoreka
62 XapaKTEPUCTUKH
HOK
TTOTTYJISIITIH
OcHoBHBIE TIOKa3aTENN
63 TIOTYJISIIIAH:: YUCIICHHOCTb, bubnmoreka
IIJIOTHOCTB, BO3PACTHAS U HOK
IOJIOBAst CTPYKTypa
64 OcHoBHBIE TTOKa3aTeNN bubnmnoreka
MOMYJISILIUK: POKIAEMOCTb, HOK




IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKoJIorHuecKasi CTpyKTypa bubnmoreka
MOIMYJISA AN 1HOK

66 JvHamuKka nonyJsinuu u eé Bbubanoreka
peryJsius HOK
Kpussle pocta yncineHHocTH Enbmiorexa

67 nonyisauuu. Kpuseie 110K
BBDKMBAHUS
DKoJIOTHYecKasi HUIlla BUA.

68 Jlaboparopuas pabora bubnmoreka
«[Ipucnocobnenus cemsiH HOK
pacTeHHii K pacceleHUuIO»

69 Bun kak cucrema bubnuorexa
MOIMYJSALHAN IHOK
3aKOHOMEPHOCTH ) Euorexa

70 MOBEICHUS U MUTpAIUil 110K
KUBOTHBIX

71 Co00111€CTBO OpraHu3MoOB bubnuoreka
— OuoIIeHO03 HOK

7 DKocHCTeMa KaK OTKpbITast bubnuortexa
cucrema HOK
Kpyrosoport BemiecTs 1 Euborexa

73 IIOTOK SHEPTUU B

HOK
IKOCHUCTEME

74 OcHoBHBIE TIOKa3aTeNN bubnmnoreka
3KOCHUCTEMBI HOK

75 [IpupoaHbie 3KOCUCTEMBI. bubnuorexa




DKOCUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOpPEH 1
OKEaHOB

OK

bubnmoreka
76 DKOJIOrM4eCKUe MUpamMHIbl
HOK

77 H3menenus cooOIecTB — Bbubanoreka
CYKLECCUU HOK
[IpupoaHbie 5KOCUCTEMBI.

bubnuorexa

78 DKOCHCTEMBI TYHJIP, JIECOB, OK
CTETei, MyCThIHb i

79 AHTpOIIOreHHbIE bubnmnoreka
9KOCHUCTEMBI LHOK
YpOoskocucTeMBI.

20 [IpakTnueckas padbora bubnmnoreka
«M3y4eHue u onrcanue HOK
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH

81 (dhopMUpOBaHUS OCHOBHBIX bubnmnoreka
B3aNMOJECHCTBUI IHOK
OpPraHU3MOB B 9KOCHCTEMAaX
MexaHu3Mbl BO3AEHCTBUSA
3arpsi3HEHUI pa3HbIX TUTIOB

%) Ha cyOOpraHU3MEHHOM, bubnuoteka
OpraHU3MEHHOM, HOK
MOMYJISIITAOHHOM H
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — bubnuotexa
oOmieriaHeTapHas [HOK




000s104yKa 3emunun

84 VYuenne B. U. Bepnaackoro Bbubanoreka
o buocdepe HOK
3aKOHOMEPHOCTH bubnuorexa

85
CyIIeCTBOBaHUS OMOChepbl HOK

26 Kpyrosopots! BemecTs u bubmuoteka
OHMOTEOXUMUYECKUE UK IHOK

%7 30HaNbHOCTH OHOC(hEpHI. bubnuorexa
OcHoBHbIE OMOMBI CYILLIU HOK

. Bubmnnoreka

88 YcToiuuBocTh Ouochepsl 110K

29 DKOJIOTHUECKUE KPUZUCHI 1 bubnuorexa
WX TIPUYUHBI HOK

90 Bo3aeiicTBue yemoBeka Ha Bbubnuoreka
ouochepy HOK
AHTpOIIOreHHOE

91 BO3JICUCTBUE Ha Bbubnuoreka
PaCTUTENbHBIN U )KUBOTHBII HOK
MHUP

bubnmnoreka

92 Oxpana npupozsl 110K

OCHOBHBIE TPUHLHUIIBI
3 bubnmnoreka

93 YCTOMYHMBOTO pa3BUTHUSA 110K
YEJIOBEUECTBA U MPUPOJIBI
PanmonansHoe

94 MIPUPOJIONOIL30BaHUE U bubnmnoreka
COXpaHEHUE HOK

OMOJIOrNYECKOT O




pa3zHooOpa3ust 3eMiaun

O06001IeHE 10 TEME

bu6
95 «MuUKpO3BOTIOLHS U €€ 1 HIE)I?HOTeKa
PE3YIIBTATHI»
O06001IeHE 10 TEME
96 «MaxpodBoIIONUA U €é 1 bubmmorexa
P 11 [TOK
PE3yNIbTaThI»
O00011IeHIE IO TEME
Bbubmanoreka
97 «IIpoucxoxaenue u 1
HOK
pa3BUTHE )XKU3HU Ha 3emiiey
O000111eH1E IO TEME
98 «[IponcxoxaeHne YeIoBeEKa 1 bubmmorexa
P IOK
— aHTPOIIOTCHE3»
O06001IeHME 10 TEME
«IKOoJ0THs — HayKa O bubnuorexa
99 1
B3aMMOOTHOLICHHAX HOK
OpPTaHHU3MOB»
O00011IeHIE IO TEME
bubanoreka
100 «Opranusmsl U cpeaa 1
HOK
oOuTaHusI»
O00011IeHIE IO TEME
101 «IKO0IOrusd BUAOB U 1 bubmorexa
B ITOK
TIOTTYJISITTHI
P i .
102 Hej;f: H::;gp :61<06 eHHE 1 bubsmotexa
DEHIE, GDOBIH TTOK
3HAHUN
OBIIEE KOJIMYECTBO HACOB 102 15

I10 ITPOTPAMME







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. buonorus, 10 kmacc/ Beicotikas JI.B., Jpmvimmmi .M., PyBunckuit A.O. u
npyrue; noa penakuuent llymnaoro B.K., Jpivmuina .M., AKuoOHEpHOE
obmectBo «M3aarenbctBo «IIpocBenienne»

2. buonorus, 11 knacc/ bopoaun I1.M., Ipimmui I'.M., Cabnuna O.B.; nox
penakuueit [llymuoro B.K., JApimiuna I'.M., AkuimonepHoe o0111ecTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
1. TepemoB A.B., IletpocoBa P.A. buonorus. [locodue nns yuurens, M.:
MmuemosuHa, 2014

2. buosiorusa. IHTepakTUBHBIE AUAAKTUUYECKHUE MaTepualibl. 6 — 11 knaccel. M.

IInanera, 2014r

3. TepemoB A.B., IlerpocoBa P.A. buosorus 10 knacc. M.: Muemo3uHa, 2014

4. Tepemon A.B., IlerpocoBa P.A. buonorus 10 kiacc. [Tocobue mis
CaMOCTOATENbHOM paboThl 0Oyvaronuxcst (yriayOaeHHbI ypoBeHb), M.:

MmuemosuHa, 2014

5. IIpaktukym 10 — 11 knaccel. YuebHoe nocodue st 0011eo0pa3oBaTeIbHbIX

opraHuzanui. Yriny0naeHHbsii yposeHb. Boiconkas JI.B., dpimmun .M.,



PyBunckuii A.O. u npyrue; noa penakuueit lllymuoro B.K., JIpimmuna I'.M.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

CamocTosTenbHbIe pabOThl ydammuxcs mo odmei 6uonoruu/ Anacracosa JLII. —
M.: [Ipoceemienue, 1989, 176¢.

3amaun u ynpaxHeHus mo oomieit omonmorun: Myprtasun [.M.- M.: IIpocBemenue,
1981r.

TecToBple 3amaHus JUIsl NMPOBEPKHM 3HAHMM ydYallMXCcs MO OOIEeld OHOJIOoruu.
Tepemon A.B. -M.: «T1] Cepa», 2000

CamocTosTenbHble paboOThl yyammxcsi mo obmen Ouonorun/ Anacracosa JLII. —
M.: IIpocBemenue, 1989, 176¢.

3amauun u ynpaxHeHus no oduieit ouonorun: Myprasun [.M.- M.: [IpocBemienue,
1981r.

TecToBble 3amaHust JUisl MPOBEPKHM 3HAHMM YydYalIMXCS MO 0OImeld OHOoJIoruu.
Tepemon A.B. -M.: «TL Cepar, 2000

MsrkoBa A. H., Komuccapos b. JI. «kMetoauka o0yuenust obmei ouomorun» (M.,
«IIpocsemenuey, 1985 ron)

I'pun H., Crayt VY., Teitnop /. «buonorus — B 3 tomax» (Mocksa, «Mwup», 1993
roj)

Jlepuep I'. U. «OO01mas OUoa0THs: TOYpOUYHBIE TECTHI M 3aJIaHUsl 10 LUTOJOTUU U
reHeTuke » («AxkBapuym» ['MIIIIB, 2000 rox)

[TumenoB A.B., Ilumenosa U.H. buonorus. unakrnuyeckre Marepuaisl K pa3aeiy
«O6mas ouonorusy. - M.: «M3garenscto HI[ DHAC», 200

bonrosa 1.B. Coopuuk 3amay mo OOmieli OMOJIOTHUHU IS TOCTYIAIOIINX B BY3BI. -
M.: «Onukc 21 Bex» «Mup u o6pazoanuey, 2005;

Koueprun b. H., Kouepruna H. A. «3agaun mo MoJIeKyJIspHON OuoioTMH M
redetuke» (Munck, «Haponnas acseta», 1982 rom)

Jlepuep I'. U. «O61m1ast 6uosorusi: MOypovYHbIe TECTHI U 3aJaHUS IO ITUTOJOTUU U
redeTke » («AxBapuym» ['UIITIB, 2000 roxm)

ITumenoB A.B., ITumenoBa N.H. buonorus. luaktuueckue MaTepuaibl K pa3aeiny
«O6mas ouonorusy. - M.: «M3garenscto HI[ DHAC», 200

bonrosa U.B. Coopuuk 3agau no OOmeld 6Moa0ruu AJig MOCTYNAOIMIUX B BY3bI. -
M.: «Onukc 21 Bex» «Mup u o6pazoBanue», 2005;

Koueprun b. H., Kouepruna H. A. «3agaun mo MoOJEKyJIsIpHON OHOJIOTMH U
reHetuke» (Munck, «Hapoanast acsetay, 1982 ron)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



bu6mmoreka [JOK






