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MNOSICHUTEJBHASA 3AIINCKA

[Iporpamma 1o yueOHOMY mpeamety "buomorusa" (mamee - Oumosorusi) Ha
YpOBHE cpeqHero obmiero odpasoBaHusi pa3zpaboraHa Ha ocHoBe denepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
OI'OC COO, Konmenuuu mpenojiaBaHus ydeOHOro mpeamera «buosorus» wu
OCHOBHBIX TMOJIOKEHUH (enepanbHoi paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnbiit npeamer «buonorus» yrayoneéHHoro ypoBHS u3ydeHws (10-11
KJIACCHI) SIBIISIETCS OJHUM W3 KOMITOHEHTOB NpeaMeTHOW obnactu «EcTtecTBeHHO-
HayuHble mpeameTbl». CormacHo mnonoxenusm OI'OC COO npodunbHble
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIriayOJICHHOM YpOBHE, SIBIISIIOTCS CIIOCOOOM
nuddepenupann  oOydeHUsT Ha YPOBHE CpelHero oOiero oOpa3oBaHUs U
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CPEIHUM
o01IuM, cpeHUM MPodeCCUOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHUX YYEOHBIX TMPEIMETOB JODKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelieHue o0pa30BaTENbHBIX, BOCIUTATEIbHBIX W Pa3BUBAIOLIUX
3a/1a4, CBSI3aHHBIX C MpodopUeHTAIUECH OOyYalomMXCsl W CTUMYJIHUPOBAHHEM
MHTEpeca K KOHKPETHOM OOJaCTH HAy4YHOTO 3HAHMS, CBS3aHHOTO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CITOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma o yue6HOMY mnpeametry "buonorus" na€t mpeactaBlieHHE O
Hea W 3aJadax M3ydeHws ydeOHoro mnpeamera «buonorus» Ha yriayOiaeHHOM
YpOBHE, onpeaeIisieT 00s13aTesIbHOE (MHBAPUAHTHOE) MPEMETHOE COJIepKaHUeE, €T
CTPYKTYPUPOBAaHHME TIO pa3fenaM W TeMmaMm, pachpeleleHue Mo Kiaccam,
PEKOMEHIYeT MOCIEAOBATEIbHOCTh HM3YyYEHHUsS Y4YeOHOro Marepuaia C y4eToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKKM Y4eOHOTo IMpoIlecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuaromuxci. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIUIT MPEEMCTBEHHOCTH C HU3y4YeHHEM OWOJOTHUM Ha YpOBHE
OCHOBHOrO  oOmiero oOpa3oBaHus, Onarojgapss 4eMmMy  IPOCMATpPUBAETCA
HAIMpPaBJICHHOCTh HA  TIOCIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOT'O MHPOBO33PECHMUS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABIEHUA O 3J0pOBOM oOpa3e >KW3HH, Ha
BOCIUTaHUE OEPEKHOT0 OTHOUIEHUS K OKpYXKawlled mnpupoaHor cpeae. B
porpaMme 1o OMOJIOTHUHU TaKke MOKa3aHbl BO3MOXHOCTH Y4€OHOTO IpeaMeTa
«buonorusiy B peanmmzaruu  TpeboBannit PI'OC COO K TMIaHUPYEMBIM
JUYHOCTHBIM, METAaIllpeAMETHBIM U TPEAMETHBIM pe3ylbTaTaM OOYy4YeHHS U B
GbOopMUPOBAHUM OCHOBHBIX BHJOB Y4EOHO-TIO3HABATEIILHOW  JEATEIBHOCTH
OoOy4Jarommxcsi MO0 OCBOCHHUIO COJIEpXKAHUSI OMOJIOTMYECKOT0o OOpa3oBaHUs Ha
YPOBHE CpeHEr0 00111ero 00pa3oBaHuUs.

VYuebnspiii mpeamer «buonorus» Ha ypoBHE cpeHEro o0Iero oopa3oBaHUs
3aBeplIaeT OMOJIOTHUYECKOe O0pa3oBaHME B IIKOJIE WU OPUEHTHUPOBAH HA



pacimimpeHre U yriayOieHue 3HaHUK O0OyYaroIIMUXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OHOJOTrvMH, SMOPUOJOTUM M OMOJIOTMM pPa3BUTHUA,
TEHETHKH, CEJIEKIIUU, OMOTEXHOJIOT UM, IBOJIIOIIMOHHOTO YYSHHS U SKOJIOTUH.

N3yuenune yueOHOro mnpenmera «buosnorus» Ha yriyOJEHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYAIOMIMXCS K MOCIEIYIOUIEMY MOITYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX W OpraHu3alUsiX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEpXKaHHUS COCTABISAET CHCTEMA
OMOJIOTUYECKUX  3HAHUW, TIOJYYEHHBIX TPU  M3YYCHHH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/leJIOB OMOJIOTMM HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kimaccax 3TH 3HAHUS MOJYy4YalOT pa3BuTHE. Tak,
pacmMpeHsl U YriyOJieHbl OMONOTMYecKHWe 3HAHUS O PACTCHUAX, KUBOTHBIX,
rpubax, OaKTepusx, OpPraHMW3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX IKU3HHU,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEACHUS MPUKIIAHOTO U IIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPUEHTHUPHI VIS MOCIETYIOIIETO
BbIOOpa mnpodeccun. Bo3MoxkHa Takke WHTErpauus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TOJIYYCHHBIMA OOYYAIOIMIMMHCS TPU H3YUCHHUH
bu3uKY, XUMHUH, Teorpaduu U MAaTEMATUKU.

CtpykTypa mporpammbl 1o ydeOHOMY mpeamety "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIH UM 3BOJIIOLUMOHHBIA MOJIXOJbl K M3YYCHUIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIJIS1 AKUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3alliH, YBOJIOLNN OPTaHUYECKOro MHUpa Ha 3emiie,
COXpaHEHHUs OHMOJOTMYeCKOro paszHooOpasusi miaHeTsl. Tak, B 10 kmacce
U3Yy4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMOJOTHH, 3MOPHOJIOTHH U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU U CEJEKUUHU, OMOTEXHOJOTMU M CHUHTETUYECKOU
OMOJIOTHH, AKTYaJIM3UPYIOTCA 3HaHUS OOydYaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTCs HBONIOLUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yUYeHHE 0 Ouocdepe.

VYueOnpii mnpeamer «buonorus» mpuszBaH  00e€CIEUUTh  OCBOCHHE
00y4aroUMHUCs OMOJIOTUYECKUX TEOPUN M 3aKOHOB, MAEH, MPUHIUIIOB U MPABUIL,
JIeXKAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3suM M OCOOCHHOCTAX KJIETKH, OpTaHW3Ma, MOMYJISINH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKCHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MIPUKIAIHBIX aCIEKTax OMOJOTHYECKUX 3HaHUM. Jlis
pa3BUTUSL M TOJJCPKAHUS MHTEpeca OOydyaroluxcs K OHMOJOTHHM Hapsay Cco
3HAYUTENbHBIM 00BEMOM TEOPETUUYECKOT0 MaTepHalia B COACpNKaHUHU MPOTrpaMMbl
1o OMONOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM MHOW oO0nacT OMOJIOTHH, BKJIAJIOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YUCHBIX B peIICHUE BAXKHEHUIIINX OMOJOTMYECKUX B SKOJIOTHUECKUX MPOOIIeM.



Lenb uzydenus yuebHnoro npeamera «buonorus» Ha yriyOoaeHHOM ypOBHE —
OBJIaJIcHHE  OOYYaIOMIMMHUCS  3HAHUAMH O  CTPYKTYpPHO-(YHKIMOHAIHHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra W MNpUOOpeTEeHHuEe YMEHUM
UCIIOJIb30BaTh TU 3HAHUS B (DOPMUPOBAHUM MHTEpEca K ONPEACTICHHON 00yacTu
npohecCHOHANBPHOM JESTENIbHOCTH, CBSI3aHHOM ¢ OWONOrHel, WM K BBIOOpY
y4eOHOT0 3aBeICHUS AJI MPOAOHKEHNUS OMOIOTHYECKOTO 00pa30BaHusl.

JlocTwkeHne 1enu Uu3ydeHus ydeOHoro mpenmera «buomorus» Ha
yIIyOJICHHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIIEIYIOIINX 3aau:

OCBOCHHE 00YYaIOIUMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
npaBuiax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOIroo0pa3uu M OCOOCHHOCTSIX OHMOJIOTMUYECKUX CHUCTEM (KJIEeTKa,
OpraHu3M, MONYJIALHNs, BUA, OUOTeOLEeH03, Onocdepa); 0 BhIIAIOMINUXCA OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0OBAHUAX B OUOJIOTHH;

O3HAaKOMJIEHHE OO0YyYaroUuMxcs C METOAAMM IIO3HAHUS >KUBOM IMPUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OHOJOTuM, 3MOpPUOJIOTMM W OHOJOTMM PpPa3BUTUSA, TEHETUKU U
CEeJICKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTMM, IaJ€OHTOJIOTHH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEIbHOIO  IPOBENEHUS  OMOJOTMYECKUX
UCCIeOBaHUM B Jabopatopud W B Tpupojae (HaOMroAeHHE, H3IMEPEHHE,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIAJICHHE OOYYalOMMHUCA YMEHHUSMH: CAMOCTOSITEIbHO  HAaXOJWTh,
aHaJIM3UpPOBaTh W MCIOJIb30BaTh OMOJOTMYECKYIO HH(OPMALNIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJMKOMW; YCTAHABIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM W  COLUMAJIbHO-3KOHOMUYECKHMMH U  3KOJIOTMYECKUMU
npo0jemMaMu 4YeJIOBEYECTBA; OLIEHMBATh MOCIEJICTBUS CBOEU AEATEIBHOCTH IO
OTHOILICHUIO K OKpY’KaroIled NpUpOdHOM cpene, COOCTBEHHOMY 3J0pPOBBIO U
3MI0POBBIO0  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH U  COOJIOJATh  MEpPHI
npodriiakTHKA WHGEKITMOHHBIX 3a00JIeBaHUl, TIPaBUIa MTOBEJCHUS B TIPHUPOJE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM >KMU3HEACSTENBHOCTH B YpPE3BbIUAMHBIX
CUTyallUsIX ~MNPUPOJHOTO M  TEXHOIEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBpEMEHHbIE HAyYHbIE OTKPHITHS B 00J1aCTH OUOJIOTHH;

pa3BuUTHE y 00YYaIOIIMXCSI HUHTEUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIPOIIECCE 3HAKOMCTBA C BBUIAIOUIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OWOJIOTMH, pEIIaeéMbIMU €10 MpoOJieMaMu, METOA0JIOTHen
OMOJOTUYECKOTO UCCJIeI0BAHMUS, MPOBEICHHUS HKCTIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTrHYEeCKUX 3a[a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
O00BEKTOB U MPOILIECCOB;



BOCIUTAHHUE y 0OYYAIOIIUXCS [IEHHOCTHOTO OTHOIICHHUSA K KHBOWM MPHUPOJE B
1[EJIOM M K OTJIEIbHBIM €€ 00bEKTaM U SIBJICHUSIM; (POPMUPOBAHUE SKOJIOTUUYECKOMH,
IFeHEeTUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTyphl TMOBEIEHUS B  MPUPO/IE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHre  OOyYaroNIMMHUCS  KOMIIETEHTHOCTH B palldOHAIbHOM
MPUPOAOTIOIL30BaHUN (COOJIO/IEHHE TMpaBUJI TOBENCHHUS B MPUPOJE, OXPaHBI
BUJIOB, IKOCUCTEM, Orochephl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBbBSI M 3JJ0POBBS
OKpyXXammux joneid  (coOmomeHus Mep NpOPMIAKTHKH — 3a00JeBaHU,
oOecrieyeHue 0OE30MaCHOCTH >KU3HEACSATEIIBHOCTH B YPE3BBIYANHBIX CUTYyaIUsIX
OPUPOAHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B IOBCEAHEBHOM JKU3HMU;

CO3JaHME  YyCIOBUW  JJII  OCO3HAaHHOrO  BbIOOpa  oOydarouuMucs
VHIMBUTyaJIbHOU oOpazoBaTeIbHON TPaeKTOPHH, CrocoOCTBYIOIIEH
nocieaAyomemMy npopecCHOHAIbHOMY CaMOOIIPENEICHUIO, B COOTBETCTBUU C
WH/IMBHU1yaJIbHBIMU UHTEPECAMU U IOTPEOHOCTSIMH pErroHa.

OO01iee yncao 4acoB, OTBEACHHBIX HA M3yYEHUE OMOJOTMU Ha yriyOJE€HHOM
YpOBHE CcpeaHero obmero oopa3oBanus, coctaBmsger 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezenio), B 11 kitacce — 102 vaca (3 yaca B HeJleio).

Ot06op OpraHu3zanMoOHHBIX (OPM, METOJIOB U CPEICTB 0Oy4YeHHUs OHOJIOTUU
OCYILECTBIISIETCS. C YYE€TOM CHELM(PHUKU €ro CoAepkaHWs M HalpaBJIE€HHOCTU Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHMS B OpPraHU3alUiX  CpPEAHEro
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

O0s13aTenbHbIM yCIIOBUEM NPU 00yYeHUN OMOJIOTHH Ha yriayOJICHHOM YpOBHE
SBJIIETCSL MIPOBEJCHUE JIADOPATOPHBIX M MIpaKTHUECKUX pabor. Takke yudactue
OOy4YaronIMXcsi B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HCCIIEOBATEIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMNpENEeNsIeTcs y4YWTelIeM Ha OCHOBE  HMMEIOIIMXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

ConepxaHue mporpaMmsbl, BBIACICHHOE KYPCUBOM, HE BXOIHUT B IMPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas Ononorus — KOMIUIEKCHas Hayka. KpaTkas ucropust pa3BuTus
Ouonornu.  buonormyeckne HayKd M M3y4aeMble ~MMH  HPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCIEAOBAaHUSA B
OMOJIOTHH.

3HayeHrue OMOJIOTMU B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptuabl Mupa. [Ipodeccuu, cBsizaHHble ¢ Ouosiorueidl. 3HaueHHEe OMOJIOTUU B
IPAKTUYECKOM JEATEJIBHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO35UCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE HPUPOJIBL.

JemoHCcTpauun

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. JlapBuH,
VY. I'apseii, I'. Menaens, B. 1. Bepuaackuii, U. I1. I1anos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubr 1 cxembl: «CBs3b OWMOJIOTMHM C JIPYyrUMHU Haykamm», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. JKuBble cuCTeMbI M UX H3y4YeHHE

XKuBble cuUCTEMBI Kak NOpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb M ULEJIOCTHOCTS,
CI0KHOCTh M YIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHW3aLus,
CaMOBOCIIPOU3BENEHUE, PA3IPAKUMOCTD, U3MEHUNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alMu JKUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIJIETOYHBINH,
TKaHEBBIH, OPTraHU3MEHHBI, MOIYJISALIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuii), OmochepHbiii. IIporecchl, NPOUCXOAAIIHE B IKHBBIX
cucremax. OCHOBHBIE NPHU3HAKK >KUBOro. JKW3HB Kak (opma CyIIecTBOBAaHUS
Marepuu. Hayku, n3ydaroiine >kMBble CUCTEMbI Ha PA3HBIX YPOBHAX OpraHU3alINMU.

N3yuenune xuBbIX cucteM. Metoawsl Ouosiornyeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus3. llonarue o 3aBucuMon u
HE3aBUCUMOM TmepemMeHHoW. [lmanupoBanue »skcnepumenta. IloctanoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKHM M €€ JTOCTOBEPHOCTb.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OnEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpuumHBI WCKak€HUsT pe3ylnbTAaTOB J3KcnepuMeHTa. [loHsTue
CTaTUCTHYECKOTO TECTA.

JemMmoHCcTpanumn



Tabnmunpt u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «bHUOIOTHYECKUE
cuctembl», «CBOWCTBAa KHMBOW MaTepum», «YPOBHH OpraHU3alUMUd KUBOU
npuponb», «CTpOE€HHE JKUBOTHOM KIETKW», «TKaHW MKUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJoBeuecKoro opranuszmay, «buoreorneHos», «buocdepay, «Metoabl
V3y4YEHUS )KUBOU MPUPOJIBD.

O6opynoBanme:  mabopaTopHOoe  OOOpyAOBaHWE IS MIPOBEACHUS
HaOJI0/ICHUH, N3MEpPEHU, SKCTIEPUMEHTOB.

IpakTnueckass padora «VIcnoyib30BaHWE pa3IUYHBIX METOAOB MpPH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. BuoJsiorusi KJIeTKU

Kinerka — cTpykTypHO-(QYHKIMOHANbHAs e€auHULA >kuBoro. Mcropus
OTKpbITUs KiIeTKU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHUS COBPEMEHHOM KJIETOYHOM
TEOPUHU.

Metoapl  MOJEKYISIPpHOM W KJIETOYHOM  OWOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOJ MEUYEHBIX aTOMOB, Au(depeHnnanbHoe
HEeHTpUYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue QurkcuposaHHwix
K1emokK. DIEeKTpOHHasT MUKpockonus. KougokanvHas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM, «JIEKTPOHHBIN MUKPOCKOID,
«HMcTopus pa3BUTHS METOA0B MUKPOCKOIIMM.

O0opynoBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IpakTnueckass padora «l3yyeHue METOJIOB KJIETOYHOH OHOJIOTUU
(xpomartorpadusi, snekrpodopes, guddepeHnuansHOe MEHTPUDYTUPOBAHUE,
[TLIP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKH

XUMHAYECKHM COCTaB KIETKA. Makpo-, MUKPO- U YJbTPAMUKPOIIEMEHTHI.
Bozma m e€ posib Kak pacTBOPUTEINSl, pPearcHTa, y4acTUE B CTPYKTYPHUPOBAaHHUH
KJIETKH, TEIUIOPErysinuu. MuHepaibHble BEUIECTBA KJIETKU, MUX OHUOIOrmyeckas
posib. POJIb KATHOHOB M aHWOHOB B KIIETKE.

Oprannueckre BELIECTBA KIETKU. bDHOJIOrMYECKHE MOJMMEpBI. bemku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJiekysbl. [lepBuunas
CTpyKTypa Oeika, MHenTHAHas CBsA3b. BTopuuYHas, TpeTHuYHas, 4YeTBEpPTHUYHAs
cTpyktypbl. Jlenarypamus. CpoiictBa ©OenkoB. Kiaccuduxanus — OenkoB.
buonornueckue ¢pyHkiuu 6eakoB. [lpuonsi.



VYrneBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXapUIbl U MOJIUCAXapUIbL.
O6mmii 1aH crpoeHuss U (QU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIIMM YTrII€eBOIOB.

Jlunuael. 'aapodunbsHO-THAPOGOOHBIE cBOMicTBA. Kimaccudukanus JTunuoB.
Tpurnuuepuabl, ¢GocPoIUNUabl, BOCKH, CTepOUabl. buonormdeckue (yHKIHH
aunuoB. OO1Me CBOKWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK m PHK. CTpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunuun xommuiemenTapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBotinas cnmpans. MectoHaxoxaeHue u ononorndeckue ¢pynkiuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekyinbsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKLIUU B
kietke. /pyeue Hyxneozuompugpocghamer (HTD). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpyktypHas Ouojorusi: OMOXUMHUYECKUE U OHOPU3NUECKUE UCCICTOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomolekyn. Modenuposanue
CMPYKMypsl U QYHKYUL OUOMOTIEKYN U Ux Komniekcos. Komnviomepuwiii ouzatin u
Op2aHUyecKull CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHCcTpanumn

[Toptpersr: JI. [Tonmunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiuh,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX OBJIEMEHTOB B HEXHBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKHUBOW MTPUPOJIEN.

Tabmuubr u cxemsl: «llepuonnueckas Tabivila XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJNb», «CTpOeHHE MOJEKYI
yraeBofoBy, «CTpoeHre MOJeKyn JUnuaoBy, «HyKIeHMHOBBIE KHUCIOTHIY,
«Ctpoenne Mmonekysibl ATD».

O6opynoBaHue: XUMUYECKasl IOCYy1a U 000pyAOBaHHUE.

JlabopaTropnasi padora «O0HapyXeHHE OCIKOB C MOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlabopaTropnass  padora  «lccienoBaHue  HYKJIEHHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoeHue u QyHKIHMHU KICTKH

Tumbl KJIETOK: DJyKapuoTHYeCKass | Mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00PA30BaAHMSI KIETKH.



CtpoeHne mpoKapuoTHIECKOM KiIeTKU. KiieTounasi ctTeHka OakTepuil U apxen.
OcoOEHHOCTH CTpPOCHHSI TeTepOTPOPHONM U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MecTOo U poJib MPOKapHoOT B OMOIIEHO3aX.

CrpoeHnue U (GyHKIHMOHUPOBAHUE DYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckas wmemOpana (mnasmaniemma). CTpykTypa — IIa3MaTHYECKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IMIa3MaTUYECKYI0 MEMOpaHy: MacCHUBHBIM
(muddysus, obnerucHHass aupdy3us), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIM
aKTUBHBIK TpaHcropT). I[lomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (aronuro3. Jk301uTo3. Kinetounas
crenka. CTpykTypa v QyHKIHNU KIETOYHOU CTEHKU pacTEeHUi, rprOOB.

[uronna3sma. Lluto3ome. [{utockener. J[Buxkenue nuromnasmbel. OpraHouasl
KkieTkn. OgHoMeMOpaHHbIE OPraHoMIbl KIETKH: SHIOIUIa3MaTHYeCcKass CeTb
(BIIC), anmapar I'onbmaku, JTU30COMBI, UX CTpOeHHE W (PYHKIUMU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPTraHOUAOB KiIEeTKH. CTpoeHHEe TpaHyJIspHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHyJisipHbIi)  3HAOIJIA3MATUYECKHMA
petukynyM. CekperopHas ¢yHkius anmapara ['onbmku. Moougurayusa 6enkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoocu. Tpancnopt
BEILIECTB B KJIETKE. Bakyosu pacTturenbHbIX KieTok. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMAbl  KJIETKA:  MUTOXOHAPHUM,  IUIACTHJBI.
Ilpoucxoorcoenue mumoxonopuui u niacmuod. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIMM MUTOXOHApUM W ractui. [lepBuunbie,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABI  (POTOCHHTE3UPYIOUIUX  IYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEHKOTIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouzsl kieTku CTpoeHue W (QyHKIMH HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomesxcymounvie Guramenmeol.
MukpodunameHTsl. Axkmunogvle Mukpoguiamenmyl. MBbIlLIEUYHbIE  KIETKH.
Axmunogvle KOMNOHeHmbl HeMbluleuHblX Kiemok. Muxkpotpyoouku. Kierounsrii
neHTp. CTpoeHMe U JBWKEHHE JKTYTHKOB U pecHUYEK. MUKpOTpyOOUuKH
uuToruiasmel. LlenTpuons. benku, accoyuupoanHvle ¢ MuxpoguiameHmamu u
muxpompybouxamu. Momopmsie benxu.

SAnpo. O6omouka siapa, XpoOMaTHH, KapuoIia3Ma, SAPBIIITKA, UX CTPOCHHUE U
byakuun. SnepHsiii O6enKoBBIM MaTpUKC. [IpoCTpaHCTBEHHOE PaCTHOOKEHHE
XpoMocoM B wuHTepdasHOM snpe. yxpomamun u 2emepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. J{uHamuxa s0epuou o00010uku 8 mumose. AHoephbiii
MpaHcnopm.

Kiterounsle BkitoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3yKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JemMmoHCcTpanumn



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

Tabmuupl 1 cxembl: «CTpOEHHE HYKApHOTUYECKOM KIETKW», «CTpoeHHe
JKUBOTHOM  KIEeTKW», «CTpOoeHUuE  pacTUTENIbHOW  KIEeTKu», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHHe MPOKAPHUOTUIECKON KIIETKNY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUaTbHBIX KIETOK.

JlaGopaTopHass pabora «/3ydueHue CTpPOEHMS KIETOK Pa3jIMYHBIX
OpraHUu3MOB).

IpakTnueckasi padora «l3yueHrne CBOMCTB KJICTOYHON MEMOpPaHBI».

JlaGopaTtopnasi padora «MccinenoBaHue IUIa3MOIM3a W JICIUIA3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckass padora  «lM3ydyeHue  ABWKEHUS  UHUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BeniecTB M NpeBpalleHNe FHEPTHU B KJIETKe

AccuMUIISLIMS U TUCCUMIIIALINS — IBE€ CTOPOHBI MeTabonu3ma. Tumel oOmMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpodHbIA. YdacThe KHUCIOpOoAa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe oOecredeHue KieTku: npespamieHne ATD B
oOMeHHBIX Tmpoueccax. @OepMEHTATUBHBIN XapakTep pPeakuil KIETOYHOIro
MeTtabonusma. DOEpMEHThI, UX CTPOEHUE, CBOMCTBA M MEXAHU3M JEHCTBUS.
Kodepmentsl. Otiuunst ¢epMEHTOB OT HEOPTraHWYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl U OEIKU-UHTHOUTOPBL. 3aBHCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PaKTOPOB.

[lepBrUuHBI CHHTE3 OpPraHMYECKMX BEUIECTB B KIETKEe. DOTOCHHTES.
AHOKcucenHblll U OKcuceHHblll omocunmes vy baxmepuil. Ceemocobuparowjue
NUSMEHMbl U NUSMEHMbl PeaKYUOHHO20 YyeHmpa. Ponp XJI0pOoIuiacToB B IpOLECCE
dotocunTe3a. CeToBas u TeMHOBas (a3wl. Pomoovixanue, Cs., Cy. u CAM-munoi
¢domocunmesa. 1IlpogyKTUBHOCTH (hoTOCHHTE3a. BnusiHue paznuyHbix (HaKTOpOB
Ha CKOpOoCTh (poTocHHTEe3a. 3HaUeHHe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUpPYIOIIME OaKTepuu, >Kejie300aKTepur, CepoOaKTepuu, BOJOPOJHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opokenus. [lpoaykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBbIe OPTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBuTenbHBIN TaM. [ TMKOIN3 — OECKUCIOPOHOE PACIICIIIICHUE TITFOKO3BI.

buonornueckoe OKuCIEHNE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHApHIA B
nporeccax ouojoruueckoro okucnenud. Luknndeckue peakiuu. OKUCIUTEIBHOE
dochopuupoBanue. Iuepeus memopanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoii ATD-cunmaszvl. IlpeumyiecTsa a3poOHOTO MyTH
oOMeHa BeIleCTB nepe aHadpoOHbIM. D (HEKTUBHOCTH IHEPTrEeTUIECKOTO OOMEHA.

JemoHCcTpauumn

[Toptpetst: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHrenperapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel u cxeMbl: «DoTocuHTe3)», «IHEPreTUUecKuii 00mMen», «bruocunres
oenkay», «CtpoeHue pepMeHTa», « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, 00OpyJOBaHUE AJi MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass  paGora  «l3yyeHune  KaTaJIUTHUYECKOM  AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGopaTtopnasi pabora «lV3yueHue QEepMEHTATUBHOTO pacCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnass paGora «CpaBHeHHE TMpoleccoB  (POTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTropHnasi pab6ora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema /. HacsiencrBenHasi ”HGOPMAIIUA M Peau3alus e¢ B KJIeTKe

Peakuuu mMatpuuHoro cunres3a. [I[puHIUIT KOMIJIEMEHTAPHOCTH B PEAKIUSAX
MaTPUYHOTO cHUHTEe3a. Peanuzanus HacnencTBeHHol uHbopmanmu. ['eHeTnaeckuit

KOJI, ero cBoucTBa. TpaHckpunimsa — Marpuudblii cuate3 PHK. IIpunuumne

TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsauus u e¢ sranbl. Yyactue TpancnopTHbix PHK B 6nocunrese 6enka.
VYcnoBus Ouocuntesa Oenka. KoaupoBanue amuHOKUCIOT. Ponbs pubocoMm B
OuocuHTe3e OenKa.

Coepemennvie npedcmasnenuss 0 cmpoenuu 2eHos. OpraHuzanus TeHoMa y
MPOKApUOT U 3YKApUOT. Perynsuus akTUBHOCTHM T'€HOB y MpPOKapHoT. ['umoresa
onepoHa (d. XKaxo0, XK. Mano). Mozrexynsapuvle MexaHuzmvl IKCNPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynauust 0OMEHHBIX
MPOILIECCOB B KieTke. KineTounsiii romeocTas.

Bupycel — HekneTouHbie (HOpPMBI KU3HUA U O0NMHUraTHBIE mapa3uThl. CTpoeHHE
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuznenHvil Yuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6baxmepuogpazcos.
Obpamnas mpanckpunyus, peeepmasa, UHmezpasa.

Bupycubie 3aboneBanus 4enoBeka, )KUBOTHBIX, pactenuii. CITN]J], COVID-
19, cornmanbHbIC U METUITUHCKHE POOIEMBI.

buoungopmamura: unmeepayus u ananuz dorvuiux maccueos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 6uonocuu u meouyune.
IIpoepammupyemvle pynkyuu 6eaxos. Cnocodovl 00cmasKku 1eKapcma.



JeMmoHCcTpanumn

IToptpetsl: H. K. Kosbiios, 1. 1. IBaHOBCKHIA.

Tabmumpst u cxembl: «buocunTe3 6enka», «I'eHeTnueckuii kon», «Bupycoi»,
«baktepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. ’KusHeHHBII IIUKJI KJIETKH

Knerounsli 1uki, ero mepuonasl u perymsamus. Matepdasza u  mutos.
Oco0eHHOCTH TpoLIecCOB, MpoTekarouwmx B uHTEepdasze. [loAroToBka KIETKU K
nenenuto.  [IpecuHTeTnyeckuit  (MOCTMUTOTHYECKUM),  CHUHTCTHYECKUM U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUobl UHTEPGa3bI.

Marpnunbeii cunre3 [IHK — perumkanms. ITpunnunsr permmumkanum JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CUHTE3, aAHTUIIAPAJUIEIBHOCTD.
Mexannsm permmkanun JIHK. Xpomocombr. Ctpoenue xpomocoM. Tenomepsl u

TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuUOTHUIl. JIUIIOugHBIN U
rarylOWIHBIA ~ HAOOpbl  XpoMocoM. ['oMoJjorumuHple  XpoMocombl. IlonoBbie
XPOMOCOMBI.

Jenenne knetkm — wmuto3. Cragum MHUTO3a W MPOUCXOIAIIAE B HUX

nporneccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HaueHune
MHUTO3A.

Perynsiuus MuTOTMYECKOro LMKIA KiIeTKU. [Iporpammupyemasi KieTo4yHas
rubesnpb — arnomnTo3.

Knerounoe sinpo, XpomMocoMmbl, (PyHKIMOHAJIbHAs TE€HOMUKA. Mexanuzmol
npoaughepayuu, ouggepenyuposku, cmapenus u eubeau rkiemox. «l{ugposas
KiemKkay» — Ouourn@opmamuyeckue mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanumn

Tabmuier u cxeMbl: «KU3HEHHBIN UK KIETKW», «MuT03», «CTpOoeHHE
xpomocomy, «Permmkanus JJHK.

OGopynoBaHKe: CBETOBOM MUKPOCKOII, MUKpOTIpenapaThl: «MuUTO03 B KJIeTKax
KOpEIIKa JIYKay.

JlabGopaTopHasn padora «3yuenne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHnas padora «HabnroeHne MUTO3a B KJIIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpPOTIpEnaparax)y.

Tema 9. Crpoenue u GyHKUMH OPraHu3MoB

buonoruueckoe pazHoobOpasue OpTraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHST W >KU3HEAESTEIbHOCTH OJTHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OIHOKJIETOYHBICE TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIH, Apyrue npoTUcThl. KoJloHUAIbHBIE OPTaHU3MBI.



B3auMocBsI3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U
cucteMbl opranoB. OpraHusM Kak eauHoe uemnoe. ['omeocras.

Txanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasl,
MOKPOBHAs, MPOBOJIAIASL, OCHOBHas, MmexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GyHKUMNA U pacoNOKEeHUs TKAaHEH B opraHax pacTeHUM.

TkaHU XKUBOTHBIX M 4e€NOBEKAa. THUIMbI )KUBOTHBIX TKAHEW: ANUTEIUAJIbHAs,
COCJIMHUTENbHAS, MblllleyHasi, HepBHass. OCOOEHHOCTH CTpoeHUs, (QYHKIUN u
PAaCIOJIOKECHUS TKAHEW B OpraHax KMWBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W Te€HEpaTUBHBIE OpraHbl pacteHuil. Opranel u
CUCTEMBI OPTraHOB KUBOTHBIX U YesOBeKa. DYHKIIMU OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHblli M BHyTpeHHUM ckeneT. CTpoeHue Hu
THUIBI COCIMHEHUS KOCTEM.

JIBmkeHne  opraHu3MoOB.  JIBH)KEHHME  OJHOKIIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHHWE MHOTOKJIETOYHBIX PACTECHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHE MHOIOKJIETOUYHBIX JMKMBOTHBIX M YEJIOBEKa:
MbllIeyHas cucreMa. Pediekc. CkeneTHble MBIIIIBI M UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIJIEKUCIOrO rasa Hu
MHHEPAJIBbHBIX BELIECTB pacTeHUsIMU. [luTaHue >KUMBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPUKIIETOYHOE TNuIileBapeHue. [IuTaHne MNO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
MULIEBAPUTENBHOTO TpakTa. llumesBapurenbHbie xenes3wl. [lumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pacteHuid. J{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxarenbHas MOBEPXHOCTD.
’KabGepHoe u nérounoe npixanue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHUE CTPOCHHUS JIETKUX I[MO3BOHOYHBIX JKWBOTHBIX.
JlprxaTenpHasi cucTemMa 4esnoBeKa. MexaHW3M BEHTWISILIMM JIETKUX Yy NTUIl U
MJIEKOTUTaOMuX. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpPAaHCIOPTHBIE CUCTEMBI PACTCHUMU.
TpaHncropT BemiecTB y JKUBOTHBIX. KpOBEHOCHass cucTeMa U €€ OpraHbl.
KpoBeHocHasi cucremMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru KpoBooOpaiieHus. OBOJIIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOUW CHUCTEMBI TTO3BOHOYHBIX JKMBOTHBIX. PaboTa
cep/la v e peryisiusi.

Brigenenne y opranusmoB. Beiagenenue y pacrenHui. Beinenenue y
*KUBOTHBIX. CoKpaTutesbHble Bakyosd. Opransl BblaeiaeHusa. PuiabTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KAaK MEXaHU3Mbl pa0OThl OPraHOB BBIJICICHHUS.
CBs13b MOJIOCTH TE€JA ¢ KPOBEHOCHOM U BBIAEIUTEIBHON cUCTEMaMHU. Belaenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHU3MOB. 3allldTa Yy OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuil M ULUCTHl MPOCTEHIIMX. 3allUTa y MHOTIOKJIETOYHBIX PAaCTEHUU.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1IUThl. DUTOHLIUIBL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJIHBIE.
3amura opranusma oT Oojnesneil. IMmyHHast cuctema dyenoBeka. KiieTouHblii u
TYMOpaJbHBIA WUMMYHUTET. BpOXIACHHBIA W TPHOOPETCHHBIA CHenu()UUECKH
UMMYHUTET. Teopus KIOHAJIbHO-celeKTUBHOro mMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHl OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTte W perymsauus y  OpraHusMoB. PasgpaxumocTts y
ONHOKJIETOYHBIX OpraHu3moB. Takcucel. PasgpakumocTs W perymsimus y
pacteHuid. POCTOBBIE BelleCTBa U MX 3HAUYEHUE.

HepBHas cucrema u pednexkropHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHON CUCTEMBI
y JKUBOTHBIX. OTHEdbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['yMopasibHast perysisinysi U 3HIOKPUHHAs CHCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenespl DSHIOKPUHHOM CHCTEMBI M HMX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocCBs3bp HEpBHOW U DHIOKPUHHON cucTeM. [unoramamo-runoduszapHas
CUCTEMA.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOYHBIE
Bojiopocin», «baktepun», «lIpocreimmey», «OpraHbl LBETKOBBIX PACTCHUN,
«CucremMpl  OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «Tkanu pacrenuit», «KopHeBwie cucremb», «CTpoeHHe CTEOSN»,
«CTpoeHHE JNHCTOBOM IUIACTHHKW», «TKaHU >KUBOTHBIX», «CKeNeT 4YelloBeKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHass cucremay», «/IpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «Mpimeynas — cucreMay,
«BpienuTenbHas cucrteMa», «OHIOKpHHHAs cucreMa», «CTpOEHHE MBIIILBDY,
«AmmyHurer»,  «KumedHononoctHeie», «CxeMa  NOUTaHUA  PACTECHHI,
«KpOBEHOCHBIE CHCTEMBI [MO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HHE THIpbI»,
«CTtpoeHne minaHapun», «BHyTpeHHee CTpoeHuE 0XKAEeBOro 4epss», «HepBHas
cucrema pboio», «HepBHas cucrema sArymkm», «HepBHas —cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MieKonuTaromux», «HepBHas cuctema yenoBekay, «Peduexcy.



ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpEnapaThl OJHOKIECTOYHBIX
OpraHMW3MOB, MHKPOIIPENAapaTbl TKaHEH, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIHH
HACEKOMBIX, UIJIOKOXKHUX, dUBBIE K3EMIUIAPbl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHWil pa3HbIX OTAEJIOB, BIAXKHBIE [MPENApPaThl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMUM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJEeT YeJOBEeKa,
000pyTOBaHUE 7Sl AEMOHCTPALMU TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia u OeJIKOB Moj AecTBueM (HepMeHTOB, 000pyI0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON €MKOCTH JICTKUX, MEXaHU3Ma
JIbIXaTEeNbHBIX JBUKEHUI, MOJIEJIA TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabGopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHEW JKUBOTHBIX».

JlabopaTopHas padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHoOkeHUe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OPTaHU3MOB: O€croJioe (BKJIKOYash BEreTaTUBHOE) U
nojsoBoe. Buael  0ecnojoro  pa3MHOKEHHUS: IOYKOBAaHUE,  CIOPYJISLMS,
dbparmeHTanus, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [losoBeie KieTkH, wnu ramerbl. Meios. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buomorndecknii CMbICIT
Melo3a M II0JIOBOrO Iporecca. Meio3 M ero MecTo B KM3HEHHOM IMKIIE
OpraHU3MOB.

[Ipen3aponspiieBoe pa3Burue. ['amerorenes y xuBOTHBIX. [10J10BBIE JKeEnE3bL.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHne W HMOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoOsbl
OILTIOZIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HayKa
O pa3BUTUU OpPraHU3MOB. Mopghozcenez — 00Ha u3 enagHvIx NPoodIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopgoceneza. Cramuu >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe JArymku). [poOnenme. Tunsl  apoGneHus.
Jemepmunuposannoe u Hedepmunuposanmoe Opobnenue. bnacmyna, munvl
onacmyn. OCoOCHHOCTH APOOJICHUS MIICKOMUTAIOMIUX. 3apOJIBIIICBhIC JUCTKU
(racTpynsinus). 3akiaagKa OpraHOB U TKaHEW U3 3apOAbIIIEBbIX JTUCTKOB. B3anmHoe
BIIMSIHUE YacTel pa3BUBAIOIIECTOCS 3apojibpliia (d3MOpUOHAIbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOEHUS JKUBOTHOTO KaK  pe3yJbTaT HMEepapXUUECKUX
B3aMMOJICUCTBUI TEeHOB. BnusHue Ha HSMOpHOHATBLHOE PA3BUTHE PA3THYHBIX
(aKkTOPOB OKPY’KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locToMOpuoHanbHbIM nepuoia. IIpsmoe u
HempsiMoe pa3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX XUBOTHBIX. bHoJOrHueckoe 3Ha4eHUEe NPSIMOrO W HENPSMOIo



pPa3BUTHS, UX PACIPOCTPAHEHHUE B MpUpOAE. THUIbl pocTta KUBOTHBIX. DAKTOPHI
PEryJsiliiy pocTa >KUBOTHBIX U 4yesioBeka. CTauu MoCcTAIMOPUOHATBHOTO PA3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasmHOXeHHe W pa3BuTHe pacTeHui. ['ametodut u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHuMe crHop B Ipolecce Meiiosa.
['ameTtorene3 y pacreHuid. OIUIOOOTBOPEHME U Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. [/[BoliHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYISLNA OHTOT€HE3A Y PACTEHUIN U AKUBOTHBIX.

JemoHcTpanuu

[Toptpetsl: C. I'. HaBammun, X. [HIneman.

Tabmuupr u cxeMmbl: «BereraruBHOe pa3MHOXKeHUE», «THUIBI 0Oecroyioro
pa3sMHOXeHUA», «Pa3MHOXEHHE XJIIAMUIOMOHAAbDY, «Pa3MHOXXEHHE 3BIJICHBDY,
«Pa3MHO)eHue Tuapby, «Menoszy», «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
ANLEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauud OHTOreHe3a», «lIpsmoe u
HEnpsiMOe pa3BUTHE», «Pa3BUTHE MaHCKOro Kyka», «Pa3Butue capaHum»,
«Pa3Butne nArymkn», «/IBoHOE OIUIOJOTBOPEHUE Yy IBETKOBBIX PACTCHUNY,
«CTpoeHue CeMsiH OJTHOJIOJIBHBIX U JBYIOJIBHBIX pacTeHUN», «KW3HEHHBIN LUK
MOpPCKOW  KamyCTbl», <«OKH3HEHHBIM [UKI MXa», <«OKH3HEHHBIM  HUKII
MManoOpPOTHUKA», « KM3HEHHBIN [TUKI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30U10B, MOJAENb «L MK pa3BUTHS JIATYIIKW.

JlabopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEernapaTax».

IIpakTnueckass padora «BblsiBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIIEH
MMO3BOHOYHBIX YKUBOTHBIX).

JlabopaTopnass padora «CTpoeHHE OpPraHOB pPa3MHOXKEHUS BBICIINX
PaCTEHHIN».

Tema 11. T'eHeTuka — Hayka 0 HACJEJICTBEHHOCTHM W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pPa3BUTHUA TEHETHKM Kak Hayku. Paboter T
Mengnens, I'. ne ®puza, T. Moprana. Pojib 0T€4ECTBEHHBIX YUCHBIX B Pa3BUTHU
renetuku. Paboter H. K. Konmbnora, H. M. Basunosa, A. H. benosepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE€ TEHETUYECKUE TOHSATHUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHA, JIOMUHAHTHBII W PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YNCTAST TUHUS, THOPUIBI, TEHOTHIT, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ TEHETUKH: THOPUIOJOTUYECKHM,  IIUTOJOTHYCCKUM,
MOJIEKYISIPHO-TEHETUUECKH.

JemoHCcTpauumn

IToptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konbsmos, H. .
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxeMbl: «MeToabl FTeHETUKNY, «CXEMBbI CKPEIIIUBAHUS.

Jlaboparopuass pa6ora «Jlpozoduna Kak OOBEKT T'€HETHYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. llepBblii 3akoH MeHnenss — 3aKOH

eAMHO00pa3usl ruOpUIOB MepBOro nokoJjieHus. [lpasuino nomuHupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH pacuieruieHus Ipu3HakoB. lLlurtomorndeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBaHus. | uIoTe3a 4yncToThl raMer.

AHanmsupyroniee ckpemunbanue. [IpomMeXyTOuHbIN XapaKkTep HACIIET0BAHUS.
Pacumierienre npu3HakoB NpHU HEMOJIHOM JOMUHUPOBAHUH.

JurnbpuaHoe ckpemmBanue. Tpetnil 3akoH MeHens — 3aKOH HeE3aBUCUMOTO
HAcJelIOBaHMUS ~ MNpU3HAakoB.  LluTonorudeckue  OCHOBBI  AUTHOPUAHOIO
CKpEILBaHUS.

Cueriennoe HacienoBanue rnpusHakoB. Paboter T. Moprana. CuemnsieHHOe
HACJICJOBAHUE TI'€HOB, HApYILICHWE CLEIUIEHUS MEXIy TIeHaMu. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka nona. XpOMOCOMHBIA MEXAaHU3M OIPEIEICHUS 1M0Ja. AYyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbIN MoJl. ['eHeTnueckas
CTPYKTYpa II0JIOBBIX XpoMocoM. HaciienoBanue npu3HaKkoB, CUEIJIEHHBIX C I10JIOM.

['enotun kak nenoctHas cucreMa. llnelorponrs — MHOKECTBEHHOE AEHCTBUE
reHa. MHOXXECTBEHHBI aJUIeIM3M. B3anmMoaelcTBHEe HeEalIeabHBIX TI'€HOB.
KommniementapHocTs. Onucras. [lonmumepus.

['eHeTYeCKUM KOHTPOJIb Pa3BUTHUS PACTCHUM, XMBOTHBIX M YEJIOBEKa, a
Takke (U3MOJIOTMUYECKUX TPOIIECCOB, MOBEIEHUS U KOTHUTUBHBIX (YHKIUH.
['eHeTrueckre MEXaHW3Mbl CUMOMOTEeHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acreKThl KOHTPOJsS M
U3MEHEHUs HaClIeJICTBEHHON MH(POPMAIH B MTOKOJICHUAX KIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersr: . Mennens, T. Mopras.

Tabnuubl u cxembl: «IlepBbiii 1 BTOpoi 3axkoHbl Menaens», «Tpetuit 3akoH
Menpensa», «AHanu3upymwllee CKpemrBaHue», «HenmonHoe ITOMHUHHpPOBAHUEY,
«CrenyieHHOE HAacleOBaHUWE TMPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun apozodumiby, «KapuoTtunm nOTHLB,
«MHOXECTBEHHBIN aJlJIeIN3M», « B3auMOAEeCTBUE TEHOBY.

O6opynoBanue: MOACHb IS JEMOHCTPAllUd 3aKOHOB €IWHOO0Opa3us
THOPUIIOB TIEPBOTO TIOKOJCHUS W PACHICTUICHHWS TPHU3HAKOB, MOJETh IS
JICMOHCTpallUM 3aKOHA HE3aBUCHUMOTO HACJEIOBaHUS IPU3HAKOB, MOJCNb JJIs
JICMOHCTpallMM CIEIJICHHOTO HACJIEIOBAaHUS MPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IpakTnueckas pabora «M3ydyeHue pe3yabTaTOB  MOHOTHUOPHUIHOTO
CKPEMIMBAHUS Y TIPO30(PHITBD.

IIpakTnueckass padora  «l3yueHue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKpCIIUBAHUA Y IPO30(PHITBD».

Tema 13. 3axkoHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna W cpeAbl Npu  HOPMUPOBAHUM (PEHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. Bubl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBCHHASI.

MoaudukanoHHass UW3MEHYUBOCTh. Poiib  cpenpl B (OpMUPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psa u BapuanuvoHHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PHUKALMOHHOU
W3MEHYMBOCTH.

I'enoTunuyeckas U3MEHUYMBOCTh. CBOMCTBA T€HOTUIIMYECKON M3MEHUYMBOCTH.
Buapl reHOTUITMYECKOM M3MEHUUBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KomOunaTuBHAs W3MEHYMBOCTH. Meio3 W TOJOBOM MpollecC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYHNBOCTH B CO3aHUU
TF€HETUYECKOro pazHooOpasus B mpejienax 0JJHOro BUA.

MyTalnmoHHasT W3MEHYMBOCTh. Buabl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbIE MyTauuu. SaepHeie wu
nuToIIa3MaTuyeckue myranuu. ComMaTudecKue M moJioBble MyTauuu. [IpudnHbI
BO3HUKHOBEHHsS MyTanuid. MyrtareHpl ¥ WX BIHASHUE Ha OPraHU3MBL.
3aKOHOMEpPHOCTM MYTAIlMOHHOIO IMpolecca. 3aKOH TOMOJOTHMYECKUX pPSIIOB B
HaciencTBeHHoM u3MenunBoctu (H.U. BaBunoB). BHesnepHass M3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u 3SNUSLEHOMUKA, POAb INUSEHEMUYEeCKUX (Gakmopos 6
HACNe008aHUU U USMEHYUBOCTU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmuiet u cxembl: «Bugsl  u3meHuumBocTH», «MoaudukarmoHHas
W3MEHYUBOCTH, «KomOuHaTuBHas W3MEHYUBOCTBY, «Merio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a001€BaHUS YeIIOBEKay, « BUIbI MyTaruiiy.



OO6opynoBanue: >KUBbIC W TepOapHBbIC SK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTorpadun) JKUBOTHBIX C PA3TUYHBIMUA BHIAMHU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIMMOHHON M3MEHYMBOCTU. [locTpoeHne BapuallMOHHOTO psiia H
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrauuu y Jpo3oduibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuornn wenoBeka. MexayHapoJHas MporpaMma HCCIECIOBaHHUS TE€HOMa
yenoBeka.  MeroApl  M3y4YEHHsS] T[E€HETHKM  YEJIOBEKa: T'€HEaJlOTrMYecKui,
OJM3HEIIOBEIH, LIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpeMeHHOE ONPEAECITICHUE TE€HOTHIIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBennbie 3a001eBaHus YeloBeKa. | eHHbIE U XPOMOCOMHBIE
Oone3HM uyesnoBeKa. boie3HM ¢ HacCIeACTBEHHOM MPeapacrioiioKeHHOCTHIO.
3Ha4YCHUE MEAUIIMHCKOW T€HETHKH B MPEAOTBPAIICHUN U JICYEHUU N'€HETUYECKUX
3a00JeBaHUI 4YesioBeKa. MeIUKOo-TeHeTUUeCKOe KOHCYIbTUpoBaHUue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHMYECKOTO Tpy3a». DTUUYECKUE aCHEKThl UCCIIECTOBAHUI B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢GakTophl TMOBBIINICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HCHHUIO OKpY»Karolel cpesnl. ['eneTnueckas
MPEIPACIIOIOKECHHOCTD YETOBEKA K MATOJOTHUSIM.

JdemoHcTpanumn

Tabmuubr u cxembl: «Kapuotun denoBekay, «MeToJIbl U3yUYeHUS TEHETUKH
yesoBekay, «I eHeTnyeckue 3a0071€BaHUS YEIOBEKAY.

IIpakTnueckast padora «CocTaBlIeHHE U aHAJIU3 POJOCIOBHOI.

Tema 15. Cesnexuusi Opranu3mMoB

JloMecTukanyss W CEJIEKLUMS. 3apOXKICHUE CEICKUUM MU JOMECTUKAIWH.
Yuenue H. WM. BaswmoBa o IleHTpax mnpouCXOXIACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHHuil. PoJib cenekunu B CO31aHUM COPTOB PACTEHUU U TOPOL
*kUBOTHBIX. CopT, mopoja, ImTaMM. 3aKOH TOMOJIOTHYECKHX pSAOB B
HaciaeAcTBeHHOM wum3MeHumBoctH H. WM. BasujoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

MeTtoapl ceneknMOHHOW paboThl. VICKyCcCTBEHHBIM OTOOp: MAacCOBBIM U
VIH/INBU1Y aJIbHBIM. Drtanel KOMOWHAIIMOHHON CCJICKLIUU. HUcnsiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHIy C TOMOIIBIO OIICHKH
(dbeHoTuna NOTOMCTBA U 0OTOOP IO TEHOTHUITY ¢ moMolibio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJNEeKUMOHHOW  paloThl.
PannanmoHHbll 1 XMMUYECKUN MYTAareHe3 Kak HCTOYHHUK MYTAlUuH y KyJIbTYyPHBIX



¢opm opranusmoB. Mcrmonb30BaHHE TEHOMHOTO PEAAKTUPOBAHUS M METOAOB
pekoMOuHanTHBIX JIHK 1151 monmydeHus ucXoIHOro MaTtepuaa Jisl CEJIeKIUU.

[lonyuenne MOJIUTLIONIOB. BuyTpuBnaoBas ruOpUAU3aIIHSL.
bnuskoponcTBeHHOe  cKpemBaHue, WM UHOpuAMHT.  HeponactBeHHoe
CKpelniuBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. lcnons3oBaHue
rerepo3uca B cenekiuu. OtmancHHas ruOpuausanus. [Ipeomonenue Oecrutomus
MEXBHUIOBBIX THOPUI0B. JIOCTI)KEHUS CEIeKIIUU PACTEHUI U )KUBOTHBIX. «3e/eHast
Dpesonioyusy.

CoxpaHeHHE U U3YYEHUE T€HETUUYECKHX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKUX pOAWYEH  JUIA  CO3MaHusl HOBBIX COPTOB M THUOPHUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. /H3yuenue, coxpawenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcami CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMMHBIX
8 Yeax YIVUUeHUs. CYuecmayouux U CoO30anusi HO8bLX NOPOO, TUHUL U KPOCCO8, 8
MOM uucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCIe008aHUL,
nepeodosvlx uoeti U nepcneKmueHbIX MexHoI02UlL.

JemoHcTpanuu

[Toptpetsr: H. U. Basuiios, Y. B. Muuypum, I'. /1. Kapneuenxo, I1. II.
JlykpsHenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxembl: «LIeHTpBI TPOUCXOXKICHUSI U MHOTOOOpa3us KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PAIOB B HACIIEICTBEHHONM M3MEHUYMBOCTH,
«Metoapl cenexkuumny, «OTaaneHHas ruopuanzanusy, «MyTtareHes».

JlaGopaTopHasi pabdora «/3yueHue cCOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlabGopaTopHas padora «I3ydyeHrue METOJIOB CEJICKIIMU PACTCHUIN.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHnD.

JIkckypeuss «OCHOBHBIE METOJBI M JOCTHXKEHMSI CEJEKUUU PAcTEeHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1a00OpaTopuio
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHonorusi u CMUHTeTHYECKas OMOJIOT U

OOBEKThI, UCHOJIb3yeMble B OHMOTEXHOJOTHMH, — KIETOYHbIE M TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OuoTexHoNOTUs:  XJeOomedyeHne, MOJMyYEeHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJENHE. Mukpoouosornueckuii cuHte3. OObEKThl MHKPOOMOJIOTHYECKUX
texHojorui. [IpouszBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3naHye TEXHOJOTUHA U MHCTPYMEHTOB II€JI€HANPaBICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETUYECKUE TTYTH.



Knerounas unxkenepus. Meroapl KylabTypbl KJIETOK M TKaHEH PACTEHUM U
KUBOTHbIX. Kpuobanku. ComaTtnueckas ruOpuau3anus M COMaTUYECKHIl
sMOpuoreHe3. lcnonb3oBaHue TamjoOWJOB B CEJIEKUMHM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX aHmumein. Hcnonb3oeanue MOHOKIOHANbHBIX U NOJAUKTOHATbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OILIOJOTBOpeHHE. PeKoHCTpyKuus
AWLEKIIETOK U KJIOHWPOBAHME KUBOTHBIX. MeETOA TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonocuu  0300po6nenus,  KyIbMUGUPOBAHUsL u MUKPOKIIOHANILHO20
DA3MHOIICEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbMYP.

XpOMOCOMHass W TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa H
KoHCTpyupoBaHue pekoMouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEpPCIEeKTUBBI  XPOMOCOMHOW M TEHHOM  MHKEHEPHHU.
DKOJIOTUYECKHE U 3TUYECKUE TPOOIEMBbI TEHHOW MHKEHEPHUU.

Memuuunckue ouorexHosoruu. [loctrenomuas nugposas meauuuna. [TIP-
JUArHOCTHKa. MeTabOoJOMHBIM aHanu3, TeHOLUEHTPUYECKUN aHallu3 IMpoTeoMa
YeJIoBeKa ISl OLEHKM COCTOSIHHUS €ro 310poBbi. lCIonb30BaHHE CTBOJIOBBIX
kinetok. TapretHas Tepamus paka. 3D-Omommxkenepust sl pa3pabOTKH
(yHIaAMEHTAIBHBIX OCHOB MEIMLMHCKUX TEXHOJOTUM, CO3/IaHUS KOMILJIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHIA M ckaddosiauHra
JUISL peLIEHUS 3a/1a4 [EPCOHATN3NPOBAHHOW MEIULIUHBI.

CoznaHne BEKTOPHBIX BAaKIMH C LEJIbI0 OOecreuyeHuss KOMOWHHUPOBAHHOM
3amuThl 0T BO3OyauTeneir OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢dbynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIMACHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabmumpst u cxemsl: «/cnosnb30BaHNEe MUKPOOPTaHU3MOB B MTPOMBIIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I €eHHass HHKEHEPUS.

JlaGopaTopHas padora «/3ydeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «IlomydeHne MOJIOYHOKHUCIIBIX IPOAYKTOBY.

JKekypeuss «buoTexHonorusi — BaxKHEHIIash MPOU3BOAUTEIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE IPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaenue W pa3BuTHE IBOJIONMUOHHLIX MpeICTABJIEHUNA B
omnosioruu

OBomonmonHas teopust Y. [lapBuna. Ilpeanochulku BO3HUKHOBEHHS
napBuHU3MAa. JKW3Hb 1 Hay4yHas nearenbHocTh Y. JlapBuHa.

JIBrKy1IKM€e CUiTbl 3BOTIOLMU BUIOB 110 Y. J[apBHUHY (BbICOKasi ”UHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHAass W3MEHUYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIN 0TOOD).



Odopmnenne cunTeTndeckor Tteopuu HBomoruu (CTD). HeirpansHas
Teopust dBomonuu. CoOBpEeMEHHasl 9SBOJIOLMOHHAsA  OWoJoTHs. 3HAYCHHE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTHUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Kioswe, Y. Hapsun, C. C. UerBepuxos, 1. . HImansraysen, Jx. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBod mpuponsl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymiectB (mo Jlamapky)», «Mexanusm (GHopMHUpPOBaHUS
npucnocoOsieHnii 'y pacteHuil u kuBOTHBIX (o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. lapBunay», «Dopmbl 60psObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHoOroobpasue KyJabTypHBIX (hopMm
KarmycThl», «[1opopl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHUJIOB
(mo Y. J[apBuny)», «CxemMa COOTHOLIEHHUS JBWXKYLUIUX CHJI 3SBOJIOLHY,
«OCHOBHBIE IOJIO)KEHHSI CHHTETHUECKOW TEOPUHN IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLHS U €€ pe3yJIbTaThl

[TonmysmAnuus Kak 3neMeHTapHas eAuHuIa 3BOIIONUU. COBpEMEHHBIE METOMBI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyssinuil. M3meHeHue
reHooH/Ia MOMYJSUUUA KaK »3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (PaKTOpPbI (ABMXKYIIUE CHIIBI) JBOJIONUH. MyTarmOHHBIHN
npouecc. KoMOuHaTuBHasg u3MeHUMBOCTb. Jlpeilp reHoB — ciayyaiiHble
HEHAIpaBJEHHbIE M3MEHEHHUS YacTOT aiejaed B nomyiranusax. ekt
OCHOBaTensd. JIDpgexm Oymuvinounozo eopaviuka. CHUdNCEHUE 2eHEMUYECKO20
pasrnoobpasus: npudunsl u cireocmeus. Ilpossenenue s3ghghexma Opeticha cenos 6
oonvuux u  marwlx  nonyaayusx.  Mwurpanun.  M30mAmmMs  OTYJISIINMN:
reorpadguyeckas (IpocTpaHCTBEHHAs ), Ononoruveckas (penpoayKTHUBHAs).

EcrtecTBeHHbIll 0TOOp — HampaBistomui (Gaktop »Bomonuu. DopMel
€CTECTBEHHOTO  OTOOpa:  JNBIDKYIIUH, CTaOUIM3HMPYIONINHN,  Pa3phIBAIOIIHIA
(mm3pynTuBHbI). [lonoBoit oTOOpP. BO3HMKHOBEHWE M DBOJIONHS COIMAIBHOTO
MOBEACHUS )KUBOTHbIX.

[Ipucnoco0IeHHOCTh ~ OPraHU3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIOLIMH.
Bo3HuKkHOBEHHE  TPUCHOCOOJIEHMA y  OpraHu3moB.  Apomopdo3bl 17}
uanoagantauuu. [Ipumepsl npucnocoOyieHuit y OpraHu3MoB: MOP(OIOrHuecKue,
¢uznonornyeckue,  OMOXMMHUYECKHE,  MoOBeAeHYecKHne.  OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ynbTar
MUKpo3BotonMu. M3omsamus — kiaroueBod ¢akTtop BumooOpazoBanus. Ilytu u
CrocoOBl BHI000pa30BaHus: ayuionaTpuueckoe (reorpadguieckoe),



CUMIIATPUYECKOE  (IKOJOTMYECKOE),  «MTHOBEHHOE (momuruTon U3,
rudpuauzanus). JJIMTeIbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUpPOBaHUS OUOJIOTHYECKOTO pa3HOOOpa3usl.

Pons  3BoOMOIIMOHHOW OWONIOTMM B pa3pabOTKe HAy4yHbIX  METOOB
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIIONHMS M KOIBOJIIOLHS Mapa3uTOB U MX
x03s1eB. Mexann3mbl (GOPMHUPOBAHHS YCTOMUMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI
OOpBOBI C HEl.

JdeMoHCcTpanuu

[Toptpetsi: C. C. UeTBepukos, . Maiip.

Tabmuupr u cxembl: «MyTallMOHHAs W3MEHUUBOCTHY», «[lomynsuuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus1 3akoHa Xapau—BaiinOepray», «JBuxyiiue
CWJIbl HBOJIIOIIUNY, «IKOJOTHYECKasi M3O0JIALMS MOIMYJISIUA CEBAaHCKOW (hopenny,
«l'eorpaduueckass M30ISAUUS  JIMCTBEHHHUIIBI CHOUPCKOM W JINCTBEHHMIIBI
naypckoiy, «llonynsroHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxeMa
NEHCTBUSL €CTECTBEHHOIO o0TOOpa», «®Dopmbl OOpbOBl 3a CYIIECTBOBAaHUEY,
«MBaycrpuanbablii MenaHu3M», «JKuBble uckomaemeie», «[[OKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre axantauun», <«lIpucnocoOJeHHOCT, OpraHu3MOB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buaa», «Buasl-npoitnukn», «CTpykTypa BUAa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «leorpaduueckoe BHI000pa3oBaHME
TPEX BHUAOB JIAHJBIIIEH», «DKOJOTMYECKOE BUI000pPa30BaHUE BHUAOB CHHHID),
«ITomumnnouasl pacteHuiy, «KamycTHO-peaeuHbIi THOPUIY.

O6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIUU HACEKOMBIX, Uydesa NTUIl U
3Bepeil C TNpUMepaMH Pa3IUYHBIX TPUCIIOCOOJEHUN, Yydena NTHI] U 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHWd OJM3KUX BHUIOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTtopnasi paGora «BbisiBIieHHE W3MEHYMBOCTH y OCOO€H OJHOTO
BHUJIAY.

Jlaboparopuasi  paGora «lIpucmocobmenus  OpraHu3MoB ©  HX
OTHOCHUTEJbHAs 1EIECO00Pa3HOCTDY.

JlaGopaTtopnasi pabora «CpaBHeHHE BUJIOB 10 MOPGHOIOTHUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIoLus U €€ pe3yJbTaThl

Meronsl  HM3yd4eHHsT MakKpOl3BOMIOLMHU. [laJIeOHTOIOTMYECKHE  METOMbI
uzydeHus: HBomonuu. llepexoanbie ¢Gopmbl W (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaduyeckue Meronpl uzydeHus sBojtounu. CpaBHeHue QIOpbl U
dbayHpl MaTepuKOB W OCTpPOBOB. buoreorpaduueckme obnactu 3emun. Bunbr-
SHAEMUKHU U PEJIUKTHI.



OMOPHONIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUUECKHUE METOAbl W3YUCHHUS
ABOMIONMH. ['eHeTHyecKkue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a W TOSIBICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMUHBIE W  AHAJIOTUYHBIE  OPTraHBI.
PyauMentapubsle  opraHbl M aTaBU3MbL.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTEeMaTUYECKUE  METOJbl  HW3YYEHUS  DBOJIIOLIMH.
['omonornynbie TeHbl. COBpEMEHHBIE METOABl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U SBOJIOLNSI TECHOMOB.

OO61mue 3aKOHOMEPHOCTH (TIpaBWjIa) IBONIONUU. [Ipunyun cmenvl QyHKYU.
HeobOpatuMocTs 3BoJIOLIMKU. AJanTuBHAs paauaius. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHCcTpauun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mroiep, 3. ['ekkenb.

Tabmuubl u cxeMbl: «OUITOTEHETUYECKUN PSI/ JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crerouedanbr»y,  «Punuoduts»y,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuyeckue 30HbBI 3eMau», «Jlpeild KOHTHHEHTOBY,
«Penuktey, «HauanmpHble cTaauu 5SMOPHUOHAIILHOTO PAa3BUTHUSL MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE Opra"bDy, «PyIUMEHTH,
«ATaBU3MBY, «XPOMOCOMHBIE HAaOOpbl 4YEJIOBEKa W IIMMMaH3e», «l JaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH HBOJIIOLIUNY.

ObopynoBaHue: KOJUIEKLIUH, TepOapuu, MYJSHKH HCKOMAeMbIX OCTATKOB
OpraHU3MOB, MYJISI>KU TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIMHA HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHe KM3HU Ha 3emJie

Haydnple THMIOTE3Bl TPOUCXOXKIEHUA KU3HKM Ha 3emuie. AOWoreHes u
naHcrepmusi. [J[loHayuHble IpenCTaBlICHUsS O 3apOKJIECHUU JKU3HU (KPEaLMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnannanmnanwu, JI. [lactepa. [Ipoucxoxxnenue »Ku3Hu U acTpOOHUOJIOTHS.

OcHoOBHBIE JTanbl HEOPraHU4YECKOU JBOJIIOLIU Y. [InanerapHas
(reonmoruueckas) DSBOJIIOIUA. XUMHYECKash DBOJIIOIHUA. AOWOTEHHBIH CHUHTE3
OpraHWYecKuX BemecTB Hu3 Heopranudeckux. Ombir C. Mmmepa u 1. HOpwu.
OOpazoBanue mnoaumMepoB u3 MoHomepoB. KoamepBaTHas rumoteza A. M.
Omnapwuna, Tunoresa nepBudHoOro OyiapoHa JIx. XomnaeitHa, TeHETHUECKas: TUTIOTE3a
I'. Mémnepa. Pubosumer (T. Yex) u rumoresa «vupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ucropust 3emnan u MeToApl e€¢ wu3ydeHus. lckomaemble OpraHuyecKue
octaTkd. ['eoxponosmorus u e¢ wmeroabl. OTHocuTenbHass ©  aOCONIOTHAS
re0XpOHOJIOTHs. I'€0XpoHOIOrHYecKas IKaia: 30Hbl, 3pbl, HEPUObL, STOXU.



HauvanbHble 3Tambl opranndeckoi 3Bosounu. [losiBiieHMe M 3BOMIOLUSA
NEPBBIX KJIETOK. DBOIIONUA MeTaboianm3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUICHKH KaK aHaJjior MEpBBIX Ha 3eMie cOOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOUOreHe3). IBOIIOIMOHHOE POUCXOKICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl BOJIONHMH BBICIINX pacTeHuid. OCHOBHBIE apoMopdo3bl
pactenud. Beixon pacreHuit Ha cymry. [losiBieHWe CHOpOBBIX PacTEeHUM |
3aBoeBaHre uMH cymu. CeMmeHHble pacTeHHs. [IpOMCXOXKIEHHE IIBETKOBBIX
pacTCHUMN.

OcHOBHBIE 3Tambl 3BOJIIOIUU KUBOTHOTO Mupa. OcHOBHBIE apoMoOp(o3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIEHHUE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampubuii u pentuiauil. [IpoucxoxaeHne MIECKOMUTAOIMUX |
ntui. [lpuHuun knroyeBoro apomopdosza. OcBoeHHE O€CMO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pazutne xu3HM Ha 3emiie MO 3paM W NEPUOAAM: apXei, MPOTEPO30i,
najgeo3oi, Me3030M, KahWHo30M. OOmas XapakTepucTUKa KIMMara W
reoJIornueckux mnpoueccoB. [losiBlieHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: ero yCJIOBUsI M BIUSIHUE HA Ta30BBIM COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPaHUSI — 3KOJOTHYECKUE KPU3UCHI Mpouioro. [IpuunHsl u
CJIEICTBUS MAacCOBBIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTHYECKUN KPU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopazHooOpasus Ha 3emIie.

CoBpeMeHHas cucTeMa OopraHuyeckoro Mupa. lIpuHIMnOBl Kiaccuukauuu
oprann3moB. OCHOBHBIE CUCTEMATUYECKNE TPYMITBI OPTaHU3MOB.

JlemoHCcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. I[Tactep, . . Meunukos, A. N.
Omnapun, Ix. Xongeln, I'. Memnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita ®@. Pequy, «Cxema ombita JI. ITactepa mo
M3YUYCHHUIO CaMO3apoxIeHUusl ku3Hm», «Cxema ombita C. Mumnepa, I. Opu»,
«JTanmbl  HEOPTraHMYECKOW  ABOJIOUMM»,  «[ €OXpOHOJOTMYECKas  IIKajiay,
«HavanpHble 3Tanbl OpraHUYECKON 3BONIIOIUNY, «Cxema 00pa3oBaHUs dYKapHOT
nyTeM cuMmbuoreHesa», «Cucrtema XUBOM Npupoab», «CTpoeHue BUPYCay,
«Apomopdossl  pactenuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIH,
«MHoroxkiierounsle Bomopociny, «Mxu», «llanoporHukm», «l'onoceMeHHbIe
pactenus», «OpraHbl IBETKOBBIX pacTeHui», «CxemMa pa3BUTUS KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIXY», «llpocTeitmmey, «KuiedHomonocTHbie,
«IInockue YepBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuspy, «Miekonurarommey, «Pa3BUTHE KHU3ZHH B
apxeunckou spey», «Pa3BuTue )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
MAJIE030MCKOMN 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM dpey», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbdapud pacTEHUM pPA3IUYHBIX OTIEJIOB, KOJUICKIUU
HAaCEKOMBIX, BIJIAKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, 4YydYeja MTUL WU 3BEPEH,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryansnasa  ga0oparopHas  padora «MonenupoBaHHE — OIBITOB
Muiepa—FOpu 1o u3y4eHuto abMOTe€HHOTO CHHTE3a OPraHUnYeCKUX COCAMHEHUI B
NEepBUYHON aTMochepey.

JlabopaTopHasi padora «l3ydeHue M ONHCAHHUE HCKOIMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas pa6ora «U3yueHue OCOOCHHOCTEH CTPOCHUSI PACTCHUU
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «/3ydeHue ocOOCHHOCTEN CTPOCHUS MO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. Ilponcxo:kaeHne YeJI0BeKa — aHTPONOreHe3

Paznensl u 3agaun anTpononoruv. MeTo bl aHTPONOJIOTHUH.

CraHoBjI€HUE TPEIACTABICHUN O MPOUCXOXKICHUM 4YelOoBeKa. Penuruosnbie
BO33peHUsA. COBpEMEHHBIC HAYUYHbBIE TEOPHH.

Cxo0ZIcTBO 4enoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE TTOJI0KEHNUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YENOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (bH3H0I0Tr0-OMOXUMHUECKHE,
noBeAeHYeckre. OTINYUS YEIIOBEKA OT KMUBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBrokymiue cuiibl (pakTopbl) aHTPOIOTEeHEe3a: OMOJIOTUYECKHE, COLMATIbHBIE.
CooTHo11eHrne OMOJIOrMYECKUX U COIMATIbHBIX (PaKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaauU aHTpOTOreHe3a. PaHHWE dYemoBEKOOOpa3HbIe O00E3bSHBI
(MPOKOHCYJIBI) U paHHUE MOHTH/IbI — OOLIUE PEIKH YeIOBEKOOOPa3HbIX 00€3bsH U
Jo/1ei. ABCTPAIONUTEKN — JBYHOTHE MPEAKH JroJeh. UeloBEK yMEIbIi, IEPBhIE
M3TOTOBJIEHUS OPYIHM TpyAa. UemoBeK NPSMOXOISAIINN U NEPBBIA BBIXOJ JIFOAEH
3a  mpenensl  Adpuxku. YemoBek  reimenbOeprckuit —  o0mmMM  TIpeaoK
HEAHJEPTATBLCKOTO YEJIOBEKAa M YEJIOBEKAa pasyMHOro. YenoBeKk HeaHIepTAIbCKHI
KaK BUJ JIFOAEH XOJIOOHOTO KiIuMMara. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu AdQpuxu.
[TasneoreneTrka v najreOreHOMMUKA.



DBOMIONHUS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOp B MOMYJISLMSIX
yesioBeka. MyTanMoHHBIN Tipoliecc ¥ noauMopdusm. llomynsimoHHbIe BOJIHBI,
npeiid reHoB, murpanus U «d(pQPexT ocHoBaTeNs» B MOMYJISAIHUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHstue o pace. bonpmme packl: €BpOINEOUIHA
(eBpazmiickasi),  aBCTpaJlo-HETpoHJHAss  (9KBaTOpHUalibHAs),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHcKas). Bpems um myTH paccereHus 4YesloBeKa IO IUIaHETe.
EnuHcTBO  yenoBeueckux — pac. HayyHas  HECOCTOSITENIBHOCTh — pacu3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K PAa3HBIM YCIOBHUSIM OKPYKaIOIIEH Cpejbl.
Bnusnue reorpaduueckoit cpeapl u  Apeiida TeHOB Ha MopdoJoruio U
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiiiHapHaeie  MeToAbl B ¢u3uyeckod  (OMOJIOTHYECKOM)
aHTPOMOJIOTUM.  OBOJIIOLMOHHAA ~ AHTPOIOJIOTHS M THaJ€OaHTPOIOJIOTHUs
YeJIOBEUECKUX MOIyJsinui. buoconnaneHble HccIeqoBaHUS MPUPOJBI YETIOBEKA.
HccnenoBaHue KO3BOIIOLMH OMOJIOTHYECKOTO U COLMATIBHOIO B UEJIOBEKE.

JemoHCcTpauun

[Toptpetst: Y. dapsun, JI. JIukn, . A. Poruackuii, M. M. I'epacumos.

Tabnuubl U cxeMbl: «MeToAbl aHTPOIOJIOTHIY, «[ 0OJTOBHOM MO3I' YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHB», «CKEJNeT YeloBE€Ka W CKEJIeT LIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbID», «JIBUKYILIHE CUIIBI aHTPOIIOT€HE3a», « DBOIIOIUMOHHOE
JIPEBO  YEIOBEKa», «ABcCTpaimonutek», «YUenoBexk  ymenbiin», «YemoBek
NPSIMOXOAIINIY, «JleHnuCcCOoBCKH yestoBek» «Heannepranbiby, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», « ITambl HBOJIIOLUN YEIOBEKA», «Packl uemoBeKay.

OGopynoBaHue: MYJSDKM — OKaMEHEJOCTEH, TMpeaMETOB MaTepualbHOMU
KyJIbTYphl ~TPEAKOB uYeJoBeKa, pemnpoaykuuu (pororpaduu) KapTuH C
MUDOTOTUYECKUMH U OMOJICUCKUMHU CIOKETAaMU TPOUCXOXKIEHUSI YEJIOBEKa,
doTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0OBEKa, MOJIETh
yeperna 4eNoBeKa M 4epena I[IMMIIaH3€, MOJENIb KHUCTH YeJOBEKa M KHUCTU
HIMMIIaH3€, MOJICNIA TOpCa MPEAKOB YEIOBEKA.

Jlaboparopnasi pa6ora «l3ydeHue o0COOEHHOCTEW CTPOCHHS CKeJeTa
YEJI0BEKAa, CBS3aHHBIX C MPAMOXO0KICHUEM).

IIpakTnuyeckas padora «l3yueHne s3KOJTOTUUECKUX aJanTallui YEJIOBEKaY.

Tema 6. Jxojorusi — Hayka 0 B3aUMOOTHOIIEHUSIX OPraHM3MOB U
HAJA0PraHM3MEHHbIX CHCTEM € OKPY KalouleH cpeaoi

3apoxxaeHue 1 pa3BuTHe 3kojioruu B Tpynax A. I'ymOonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencinu, B. H. CykaueBa. Pa3gensl u 3amauu
9KO0J0THH. CBSI3b SKOJIOTHH C IPYTUMHU HayKaMHU.



Metonsr skonoruu. Ilonesble HaOMIOACHHS. DKCIEPUMEHTHI B SKOJIOTHH:
npupoAHble W JabopaTtopHbie. MojenupoBaHre B SKOJOTUUA. MOHHUTOPHUHT
OKpY>KaroIel cpeibl: JTOKAIbHBIM, PErHOHATBHBIN U TJI00AIHHBIM.

3HaueHUE OKOJIOTMYECKMX 3HAHMM JUISI  4YEJNOBEKA. JKOJOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M YEJIOBEYECTBA C NMpUponoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbl U HKOJIOTMYECKON rPaMOTHOCTH HACEICHHUS.

JlemoHCcTpauumn

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

Tabnuub! 1 cxembl: «Pa3ziensl 3Koa0run», «MeTobl FIKoJorun», «Cxema
MOHHUTOPHUHIA OKPYKarOLIEN CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl 1 cpea OOUTAHUS

DKoJiornueckre (PakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusA. Knaccupukanus
HKOJIOTHYECKUX (DAKTOPOB: adUOTHUECKUE, OMOTUUECKUE, aHTpONOreHHbie. O01mume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOHOHTHBIC
OpraHU3MBl.

AbGuotnueckue ¢akrtopel. CBer Kak skojormyeckuid Qaxrtop. [eiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIbI
pacTeHUN M JKUBOTHBIX IO OTHOUIEHWIO K cBeTy. CurHanbHas pojib CBeETa.
doTonepruoau3M.

Temneparypa kak sKkojormyeckuid Qakrop. /[elicTBue Ttemmeparypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxnocTe kak skojormyeckuil (axrtop. Ilpucnocobnenus pacTteHud K
nojjiep>kanuio BogHoro Oananca. Knaccuduxanus pacTeHU MO OTHOIICHHUIO K
Boje. [Ipucrnoco6nenrs XUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUS OPraHW3MOB: BOJIHAs, Ha3eMHO-BO3AYIIHAs, MOYBEHHAs,
r1yOWHHAs  TOJAIMOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpea oOuTaHus OpraHu3MoB. [IpucnocoOieHuss OpraHu3MoB K
YKU3HU B Pa3HBIX Cpelax.

buonornyeckue putMmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
roauunbie puTMbL. [IpucnocoOJeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKusznennsie Qopmbl opranuzMoB. [lonsitTue o ku3HEHHOH (opme.
Kusznenusie GopmMbl pacTEHUM: AepeBbsi, KyCTAPHUKH, KYCTAPHUYKU, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
reoOMOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTopBHI. Bunsr OMOTHYECKUX B3aHMMOJICICTBUH:
KOHKYPEHITUS, XUIITHNYECTBO, CUMON03 1 ero (opmel. [lapasutusm, xoormeparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBo). Herpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, (¢dabpuueckue). 3HAUYCHHE
OMOTUYECKUX B3aMMOJCHCTBUU Il CYIIECTBOBAaHUSI OPraHU3MOB B Cpelie
obutanus. [IpuHIMTT KOHKYPEHTHOTO HCKIIOYCHUSI.

JdeMoHCcTpanuu

Tabmuupbr U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOJOTHUUECKUE aJalTallluu
KUBOTHBIX», «Cpenbl oOOWTaHUS OpPraHu3MoB», «buomorHYeckre pPUTMBIY,
«Kuznennole  ¢opmbl  pacteHuid», <«OKuszHeHHble  (HOPMBI  SKMBOTHBIX),
«IKOCHCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOrO Jiecay, «llenu
nuTaHusy, «XunHudectBo», «llapazutuzm», «Konkypenuus», «CuMOu03»,
«KommeHncanuzmy.

OGopynoBanue: repdapur pacTEHUW M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3IMYHBIX OJKOJOTHYECKHX (HAaKTOpPOB, TIepOapuu CBETOJNIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHETIOOWBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapUu U KOJUICKIIUU TETLIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30YyCTOMYUBBIX PACTEHUU, yyuesna NTHUI] U 3Bepei, repoapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, Kcepopurtam, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJUICKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapu M KOJUICKIIMM PACTEHUW U SKUBOTHBIX, OOJAJAIONIUX dYepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUH KWU3HU, Trepbapuu u
KOJUICKIIMM PACTEHUUM WM >KMBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (HOPM, KOJIICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIHMYHBIX OMOTHYECKUX B3aUMOICHCTBUSAX.

Jlaboparopnasi padora «BrisiBieHne mnpucnocoOJeHUH OpPTraHU3MOB K
BIIMSTHUIO CBETa.

JlaGopaTtopnasi pabora «BpisiBIeHHE NPUCTOCOOJCHUM OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlaGopaTtopnasi padora «AHATOMHUYECKHME OCOOEHHOCTU pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dkos10rusi BUI0B U MOMYJISI U

DKOJIOTHYECKUE  XapaKTePUCTHKU MOMYJISLINH. [Monynsimusa  kak
ouonoruueckas cuctema. Ponb HEOTHOPOAHOCTH cpenbl, PU3nUecKuX 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiui. OCHOBHBIE MTOKA3aTENU MOMYJISLUUNA: YUCICHHOCTD, IIJIOTHOCT,



BO3pDAaCTHAs M IIOJOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKkoyioruyeckas CTpykrypa nomyiasiuud. OUeHKa YMCICHHOCTU MOMYJISAIINU.
JuHaMuka MNOMyJsiIUUM U €¢ peryisuus. buoTtuyeckuil moTeHIMAN MOMYJISIIUU.
MoaenupoBaHue TMHAMHUKHA TONYJIsIUU. KprBbIe pocTa YMCIEHHOCTH MOIMYJISIIUH.
KpuBbie BbDKUBaHMSA. Perynsius YWUCICHHOCTH MOMYJSLIMA: PoJib (PaKTOpOB,
3aBUCAIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTHYECKHUE CTPATETUH BUIOB (T- U
K-cTparerun).

[lonsiTue 00 sKOJOrMYEcKOM HuUIE BUAa. MectooOuTtanue. MHOromepHas
Mozenb sKkosiorndeckon Humm Jx.M. XatunmHcoHa. PasMepnl 3KOJIOTrHYECKOU
HuiM. [ToTeHuManbHast U peaau30BaHHAs HUIIIM.

Bun xak cucrema momynsuuil. Apeanbl BUJIOB. BUIbl M MX KU3HEHHBIE
CTpaTerun. JKOJIOTUYECKUE YKBUBAJIICHTHI.

3aKOHOMEPHOCTHA TMOBEJACHHUS W MUTpPalMil >KUBOTHBIX. buonornueckue
WHBA3UHU Yy KEPOIHBIX BUJIOB.

JemoHCcTpauun

IToptpert: k. . XaTdynHCOH.

Tabmuiel U cxeMbl: «DKOJOTHUYECKHE XapaKTEPUCTUKH  TOMYJISIIHN,
«ITpocTpaHCTBEHHasi  CTpyKTypa TIomyjsanun», «Bo3pacTHeie  mHpaMuibl
nonyasiuun», «CKOpPOCTh  3aceleHus IOBEPXHOCTH  3eMJId  Pa3InuyHbIMHU
opranuzmammn», «Mojeinb s3xonorndecko Humu [Jx. M. XatunHconay.

O6opynoBanue: repbapuu pacTeHUM, KOJUICKIIMH KUBOTHBIX.

JlaGopaTtopnasi pa6ora «lIpucmocoGieHus CceMsSH  pacTeHHH K
PACCETICHUIO.

Tema 9. Dkos10rust co001IECTB. IKOJOTHUYECKHE CUCTEMBI.

CoobmiecTBa opraHm3MoB. buorneHo3 u ero crpykrypa. CBs3m MEXIy
OpraHM3MaMH B OUOLIEHO3€.

Oxocucrema kak oTkpbiTas cucrema (A. k. Tenciam). OyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue menum u cetu. AOUOTHUECKHE OJIOKU
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopot BeEeCTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHoBHBIE ~ TIOKa3aTelIM dAKOCUCTEMbl. buomacca u  OpOIyKIUS.
DKOJIOTHYECKHE MUPAMHUIBI YHCell, OMOMACChl M SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. Daykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiecCuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM U HX TMPUYUHBI. AHTPONOTEHHbIE BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe coobimiectBo. buopaznoobpasue u noaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOWYUBOCTHU COOOIIIECTB.



[IpupoaHbie IKOCUCTEMBL. JKOCUCEMbL 03€P U PeK. DKOCUCHEMbL MOpel U
O0Keano8. IKocucmemvl MYHOP, 1€C08, CMmenel, nyCmbitb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucreMa. ArpoueHos. Pazmuuus
MEXIy aHTPOIIOTCHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3KocHucTeM. ['opojackas
baopa u dayna. Cunantponuzauus Tropojckod (ayHel. buonorumdeckoe u
XO3SIMICTBEHHOE 3HAYCHHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aMMOJACHCTBHII OPraHU3MOB B
sKocucTeMax. Ponb kackaonoeo sghgexma u 6udo8-30ugpuxamopos (Kiroueswvix
61008) 6 yHKYuOHUposaHuu 3Kocucmem. IlepeHOC PHEPTUU U BELIECTB MEXKITY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIIIUN U 9KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuszmoi 8030elicmeust  3aepA3HeHUll  PAa3HbIX Mmunos Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbL  IKOJI02UYECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20 — 8030€UCBUSL.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIIOTEHHBIX SKOCUCTEM.

JemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuupr u cxembl:  «CTpykTypa  OWoOLEHO3a»,  «ODKocucTeMa

IIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOTO Jiecay, « ODyHKIIMOHAIbHBIC
Ipynibl OPraHu3MOB B 3KOcUCTeME», «KpyroBopoT BELIECTB B HKOCHUCTEMEN,
«llenu nutanus (macTOUIHASA, TETPUTHAS)», « IKOJOTHYECKAS TUPAMUIA YUCEID,
«JKonoruyeckas nupampga OMoMacchl», «IKOJOTMYECKass MUpaMuia SHEPTUN»,
«O0pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKocucTemy.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeid, repObapuu KyJIbTYpHBIX H TUKOPACTYIINX PACTCHHM, aKBApUYM KaK MOJICITh
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydeHue u onrcanre ypOOIKOCUCTEMBI.

JlaGopaTtopnasi pabora «/3ydyeHue pa3zHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «DKCKypCHsl B THTUYHBIA OMOTEeo1eHO3 (B TyOpaBy, OepesHsK,
€JIbHUK, Ha CyXOJIOJIbHBIM WM MONMEHHBIN JIYT, 03€p0, O0JIOTO).

IKCKYpCcHs «IDKCKYpPCHUS B arpO3KOCHCTEMY (HA MOJI€ WIH B TEIUIMYHOE
XO3SMCTBO)».

Tema 10. buocdepa — riaod6anbHast IKoCUCTEMA

buocdepa — obuierianerapuas o0onoyka 3eMiid, re CyIIEeCTBYET WU
CylIecTBOBaJIa KM3Hb. PazBuTue mpeacTaBieHuil o Ouocdepe B Tpyaax . 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mocdepsr u e€ coctas. Kupoe
BelecTBO Ouocdepsl U ero PyHKIIHUH.

3aKOHOMEPHOCTH CylIecTBOBaHUS Onocdepbl. OcoOeHHOCTH OHOChEphl Kak
r106anpHOM KOocucTeMbl. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIECTB U OMOT€OXMMHUYECKUE LUKIbI (Yyriaepoja, a3oTa). PUTMUYHOCTD sSBJICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o O6mome. OCHOBHBIE OHOMBI CYIIU:
TYH/Ipa, XBOMHBIC JIeca, CMEIIAaHHbIC U ITMPOKOJIMCTBEHHBIC JIeca, CTEIH, CAaBaHHBI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPhs. KimmaT, paCTUTEIbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
onocdepHbIX PYHKIUI.

JeMoHcTpanuu

[Toptpetsi: B. . Bepuanckuii, 3. 31occ.

Tabmuubr u cxembl: «['eocheprr 3emmny, «KpyroBopoT azota B MpUpoOJIe»,
«KpyroBopoT yriepoma B mpupoae», «KpyroBopoT KHCIOpoIa B MPHPOILH,
«KpyroBopoT Bojbl B mpupojie», «OCHOBHbIE OUOMBI cyminy, «Kimumatudeckue
nosica 3emym», «TyHnapa», «Taira», «CMemanubid Jjiecy, «IIInpoOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «llycTeiHsay, « Tpornmnueckuil gecy.

O6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIUHU YKUBOTHBIX.

Tema 11. YestoBek M OKpy:xa0OIIas cpeaa

OKOJIOTUUECKHE KPU3UChI M WX TMpUYHHBL. Bo3nelicTBue uenoBeka Ha
ouocdepy. 3arpssHeHne BoO3AymIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHHC
BOJHOW cpeabl. OxpaHa BOIHBIX pecypcoB. Paspymienume mnouBsl. OxpanHa
MOYBEHHBIX pecypcoB. 3MeHeHne kiuMara.

AHTpPOINIOTE€HHOE BO3/ICICTBUE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
PacCTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TPHHIMITBI OXPAHBI TPUPOJIHI.
Kpacaeie xuHuru. Ocobo oxpansiemble mnpupoansie Tepputopun (OOIIT).
borannueckue caapl ¥ 300JI0THYECKUE TTAPKH.

OcCHOBHBIC TPHUHIUIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA M PHUPOJIBI.
PanmonanpbHO€  TPUPOJONONB30BAHME W COXpPaHEHHE  OMOJIOTMYECKOIo
pasHooOpasus 3emuid. OOIIME 3aKOHOMEPHOCTU TJIOOATBHBIX HIKOJOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIC TTOCIICICTBHUS.

Pa3BuTre METOMOB MOHMTOPWHIA pAa3BUTHUS OMACHBIX TEXHOTECHHBIX
npoiieccoB. Cucmemmvie ucciedo8anus nepexooa K pecypcocbepezaroweri u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypceoi.
Hayuonanvuvle ungopmayuonnvle cucmemvl, obecneyugaowue O0CmMyn K
uHgopMayuu no COCMOAHUI0 OMOENbHbIX 8U008 U dKocucmem. OCHOBbL



9Kopeaburumayuu IKocucmem U Ccnocob6o8 6opvObLl ¢ OUONOBPEIHCOECHUAMU.
Pexoncmpykyus MopcKux u HazemMHuLX IKOCUCHIEM.

JemoHCcTpauumn

Tabmuubpr w  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arpsi3HeHue
ruapocdepbl», «3arps3HeHne TouBbl», «llapHuxoBwli  3pdexkT», «Ocobo
OXpaHsieMbIe PUPOTHBIC TEPPUTOPUN», «MOIENN yIIPaBIIEeMOTO MUPAY).
O6opynoBanue: ¢doTorpaduu OXpaHSIEMBIX PACTCHHA M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHATH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OOy4aromIMMHUCSL TMpOrpaMM CpelHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAIPEAMETHBIE U ITPEIAMETHBIE.

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU
BBIICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHHWE OOYJaIONUMUCS POCCUUCKON
IPAXKIAaHCKON HJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIbBHOCTH
U CaMOOINPENCNICHUI0, Haluuyue Momusayuu K OOy4eHHUIO  OWOJIOTHH,
yeleHanpaeienHoe pazeéumue BHYTPEHHUX YOEXKIECHUUW JHUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPATUIMNA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHMS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKAaMH, IPUCYLIIUMH CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue NPABOCOZHAHUS  DKOJIOTHUECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUmMb eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIngyHOCTHBIE pE3yNbTaThl OCBOCHUS MPOrPaMMBbI IO OMOJIOTUU JOCTUTAIOTCS
B E€IUWHCTBE Y4yeOHOW U BOCHUTATEILHOW JEATEIbHOCTM B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS W
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEW IO3ULMM JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyAa U CTAPUIEMY MOKOJECHHIO,
B3aMMHOTO YBa)KCHHMsSI, OEPEKHOr0 OTHOIICHUS K KyJIbTYPHOMY HACICAHIO H
TPAAULMSAM MHOTOHAIMOHAILHOTO Hapona Poccuiickon depepanuu, NpUpoOsIE H
OKPY>KaIOIIEH Cpee.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4eOHOro mnpeaMera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIl{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMbITA JIEITEILHOCTH B MPOILIECCE PeaU3allMi OCHOBHBIX HAIpPaBJICHUN
BOCHUTATEJILHOMN AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUAIOMIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIEeCTBA;

OCO3HaHME CBOMX KOHCTUTYLUHOHHBIX MpaB M OO0S3aHHOCTEH, yBaKEHUE
3aKOHA U PABOIOPSAIKA;



FOTOBHOCTb K COBMECTHOW TBOPYECKOM MAEATEIBHOCTA IIPU  CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €¢;

YMEHHE YUUTHIBaTh B CBOUX JEHUCTBUSX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOJIEH C PAa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMH U
COIIMATIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IMPOLECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCIEAOBATEIIbCKUX 3aJlad, YBaXUTEIBHOIO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB NPH OOCYXIECHUU CIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN M BOJIOHTEPCKOU ESITEILHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUA K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH IIE€pE.
PonuHoM, ropmoctm 3a cBOM Kpal, CBOKW PoanWHy, CBOM S3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACJIEANIO U MaMATHUKAM MPUPOIBI,
JTOCTUXEHUSIM Poccun B HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKMX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWMOJOTHM, TOHUMAHMUS 3HAYCHUST OWOJIOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIyKeHHUI0 W 3amuTe OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AyXOBHO-HPaABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HaHUE JyXOBHBIX IEHHOCTENW POCCUKUCKOI0 HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHUSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POAUTENSAM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaauusiMu HapoJioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOUYas 3CTETHKY ObITa, HAy4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHUE YMOIIMOHATILHOTO BO3/ICMCTBUS KUBOU MPUPOBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usmueckoro BocnuTaHus, (POPMUPOBAHUSI KYJbTYPHI 310POBbSI H
IMOLMOHAIBHOIO 0J1Ar OOy YU

NOHMMaHUE W peaju3alus 3I0pOBOr0 M 0e30macHOro oopasza KU3HU
(310poBOE  TUTaHWE, COONIOACHHE TUTMEHMYECKMX TPaBWJI M HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATUH H  OTHAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (pU3MUECKOMY M IICUXMUYECKOMY 3/I0POBbIO;

NOHUMAHHE LEHHOCTH MNpPaBWJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCJIECICTBUI W HENPUSITUS BPEIHBIX NPUBBLIUEK (YMOTpeOIeHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYIy, OCO3HAaHHE LIEHHOCTH MAacTEpCTBa, TPYAOIIOOHE;
FOTOBHOCTh K aKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKON U COLIMATIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO

BBITIOJTHATH TaKyIO JACSATEIbHOCTD;

UHTEPEC K pa3InyHbIM cepaM NnpohecCHOHANBHON AEATEIHHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiei mpodeccun U pearTu30BHIBATH
COOCTBEHHBIC KU3HECHHBIE TUTAHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCITUTAHMS:

HKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIICHUE YPOBHS 3KOJIOTMYECKOW KYJbTYphl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLIGHKA HMX BO3MOXHBIX MOCIEICTBUU ISt
OKPYKarOUIEN CPEJIbL;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM U TMyTel ux
pelieHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh MNPUOOpETaeMble MPU HM3YYEHUH OHOJOTUHU
3HaHWS W YMEHUS TPU peHIeHUH TPoOJeM, CBA3aHHBIX C PalMOHAIHLHBIM
MPUPOONIOIb30BaHNEeM  (COOMIOJIEHUE  TpaBWU  TOBEJACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHUE pPaBHOBECHUS B DKOCHCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, Onochepsl);

AKTUBHOE HENpPUITUE [JEWCTBUH, MPUHOCAIIMX BpEd  OKpYKaroUeh
NPUPOAHON cpelie, YMEHUE MPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIMYue Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJOTUUECKON KYJIbTYPHI,
OTIbITa JeSTENBHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIIbHOW, KOMMYHHKATUBHOM M COIMAILHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN JIEITEIbHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O Ha JUAJIOre
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM W UYMUTATEIBCKOW KYJIBTYpPhl KaK CpEJCTBa
B3aMMO/JICHCTBUS MEXKTy JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHUEe crenuuku OMOJIOTMM KAaK HayKW, OCO3HAHUS €¢ pPOoJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIILICHUS, CO3/IaHUM IIEJIOCTHOIO
MpEACTaBICHUS] 00 OKpYXKaIoleM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIIeCTBa, B MO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEeUICHUU MpodieM
COXpaHEHUS IPUPOTHOTO PAaBHOBECHS,

yOEKACHHOCTh B 3HAYMMOCTH OHMOJIOTHM [UJIS COBPEMEHHOW IMBUIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEAMIIMHBI, CO3/aHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHNOCOOHBIX pelIaTh PECypCHbIE  MPOOJIeMbl  Pa3BUTHUSA
YeJIOBEUECTBA, MTOMCKA MyTEeW BBHIXOJIa U3 II100AJTBHBIX AKOJIOTHYECKUX MPOOJIeM U
obecrieueHus:  Tepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAMOHAIBHOMY
WCIIOJIB30BAaHUIO TIPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAapPTOB
KU3HH,

3aMHTEPECOBAHHOCTh, B TIOJYYCHHH OHMOJOTMYECKHX 3HAHUW B IENIX
MOBBIMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIHHOW T'PAMOTHOCTH 00YydYaromuxcs, GopMUpyemMon
IIPU U3y4YEHUH OMOJIOTHH;

MOHUMAHHME CYIIHOCTH METOJIOB IMO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONBh30BaTh TOJydaeMble 3HAHWS IS aHaiu3a u
OOBSCHEHUS SIBIICHUW OKPYXKAIOIIEro MUpPAa U MPOUCXOANINX B HEM H3MCHCHUI,
yMEHUE JefiaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYyYHBIX (PAKTOB H
UMEIOITUXCS JJAHHBIX C LEJIbIO TTOJTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTh CAMOCTOSITEILHO HCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHus mpooOJieM B peaTbHBIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOW JEATENbHOCTHU, TOTOBHOCTh OCYIIECTBIATH
MIPOCKTHYIO U UCCIIEIOBATENBCKYIO IESITEIPHOCTh MHIUBUIYATIBHO U B TPYIITIE;

FOTOBHOCTh U  CIOCOOHOCTH K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHnI0, K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUM MO OWOJIOTHH B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMU.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yibTaThl OCBOEHUSI ydueOHoro mpenmera «buonorusy»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHUPOBAHMUS MHUPOBO33PEHHUS OOYHAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIE MOHATHSA, OTPAKAIOIINE
HEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHenupuKy METOAOB MO3HAHMUS,
UCITIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUsd, SIBJICHHUE, MPOLECC,
CUCTEMa, Hay4yHbIN (aKT, MPUHIIKII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCcCcleloBaHMe,  HAOJIOJIEHWEe, U3MEpPEHUe, OKCIEPUMEHT U  JpYyrue);
YHUBEpCAlbHbIE Yy4YeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIIne (dbopmHpoBaHuE (YyHKIMOHAJIBHOM
IPaMOTHOCTH M  COLMAJbHOW KOMIIETEHIMH OOYy4aroluXxcs; CHOCOOHOCTb
oOyuaromxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHUSI W  YHUBEpPCaJbHbIE Yy4yeOHbIE JEHCTBUA B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHUKE.

B pesynbrare wu3ydyeHuss OHOJIOTMM Ha YPOBHE CpEIHEro  OOIIero
oOpa3zoBanuss y oOyuwaromerocss OyayT c@opMupoBaHbl IO3HaBaTEIbHbIC
YHUBEpCaIbHBIC YUCOHbBIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCABLHBIC yUeOHBIC
JENUCTBUS, PErYJSITUBHbIC YHUBEpPCAIbHBbIC Y4YEOHBIC JEHCTBUSA, COBMECTHAs
JeSATEeIbHOCT.

MeranpeaMeTHBIC PE3yNIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIero
o0pa3oBaHus TOJKHBI OTPakaTh:

OBaaneHue YHHUBEPCATbHBIMH yueOHBIMU NM03HABATEJIbLHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeHCTBHSI:

CaMOCTOATENbHO  (OPMYJIHPOBATh W AKTyalIH3UpOBaTh  MpoOJIEMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TNPHU OCBOCHHMHM 3HAHWHM TMPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanm3a, CUHTE3a, CpaBHEHMSI, KilaccuduKauu, 0000IIeHNs ), pACKPBHIBATH CMBICIT
OMONOTUYECKUX TOHATHM (BBIACIATh WX XapaKTEepHbIC MPHU3HAKH, YCTaHABIUBATH
CBSI3H C JIPYTUMU TTOHATUSAMH );

OTpeNeNnaTh Ie JeATCIbHOCTH, 3aJaBas IapaMeTphl M KPUTEPUU HX
JOCTHKCHHSI, COOTHOCUTD PE3YJIBTATHI ICSITCIIBHOCTH C TIOCTABJICHHBIMU TIEJISIMU;

MCIIOJIh30BaTh OMOJIOTUYECKHUE TOHSATUS JUTsl OOBsICHEHUS (DAKTOB M SIBICHUMN
YKUBOU MTPUPOIBI;

CTPOUTH JIOTHYECKUE pacCyXJIeHUS (MHIYKTHBHBIC, ACTYKTHBHBIC, TIO
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B paccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJENbHBIC  CpPEACTBA IS TIPEICTABICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaxX, a



TaKK€  NPOTHUBOPEUMI  Pa3HOTO  poOJAa,  BBIIBICHHBIX B Pa3jIMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUs MPOOJEMBI C YUYETOM aHalIM3a UMEIOUINXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YIbTaTOB
1EJIsIM, OLIEHUBATh PUCKH MOCEACTBUM IESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX  peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IPU PEILICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBHUS:

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIET0BATEIbCKON U TPOEKTHOM JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHus NOpoOsieM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJb30BaTh pa3iMyYHble BUABI JEATEIBHOCTH IO MOJIY4YEHHIO HOBOTO
3HaHWs, €ro HWHTEpPIpEeTaluH, MPEOoOPa30BAHUIO M TPHUMEHEHUI0 B YYEOHBIX
CUTYaIUsX, B TOM YHCJIE TIPY CO3/IaHUN YUEOHBIX U COIIMATBHBIX IPOEKTOB;

(dbopMHUpOBATH HAYYHBINA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHSATUSMU U METOJaMU;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
NESITEIIbHOCTH 1 )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pEIICHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX YTBEPKJICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh TIOJYYEHHbIE B XOJ€ PpEIIECHUs 3aJadd pe3yibTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYILECTBIISATh 1EJCHANPABICHHBI MOMCK IEpeHoca CPEJCTB U CIOCOOOB
NEeUCTBUS B TPOGECCUOHAIIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M IMPAKTUYECKYIO 00JacTu
KHU3HECITCIbHOCTH;

yMETb WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJEH, MpEjiaratb OPUTUHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTbH NMPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE albTePHATUBHBIC PELICHMUS.

3) padora ¢ uHpopManHeii:

OpPUEHTHUPOBATHLCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUU (TEKCTE y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CJIOBApSAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHamu3upoBaTh



UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM MperCTaBICHUs, KPUTUUECKU OLIEHUBAThH
€¢ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

(GopMyIupOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOABI MPU TOUCKE U
otbope Omosornyeckoil MHGOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3ajiay;

npuoOpeTaTh OIBIT HMCHOJB30BaHUS HHOOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  mIpencTaBICHHUS
Oounosiornyeckor uHpopmaIuu (CxeMbl, TpapuKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
¥ JIpyroe);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KAueCTBE CpEICTBA MNpuU pabore C
Ononornyeckod MHPOpMALME: MPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTU4YeCKHe 3HAaKU U CHUMBOJIbI, (OpMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBA
HarJIsJHOCTH;

BJIQJICTh  HaBbIKAMM  pACHO3HAaBAaHMS W 3alUThl  MHGpOpPMAINH,
MH(OPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OBjajieHue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU J1€CTBUAMM:

1) ob1enue:

OCYUIECTBJISATH KOMMYHUKAIIMK BO BCEX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIUCKYCCHM MO CYIIECTBY OOCYyX)AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTENIbHO BBIMOJHEHUS MpearaeMou
3aJ]a4M, YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MLUN APYTUX YYaCTHUKOB
JIAAJIoTa Uik JUCKYCCHUN);

pacno3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOIICHMs, NOHUMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYalIHM,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHUS U B3aUMOJECHCTBUS, MOHUMATH
HaMEpPEHUs JIPYTUX JIIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOUICHHE K COOECETHUKY
U B KOPpeKTHOU popme (hopMyIupOBaTh CBOU BO3PAKCHUS,

Pa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHSI C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl eI TeJIbHOCTh:

MOHMMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaJbHOU
paboThI MpU PEIICHUU OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHCTBUS IPU PELICHUH YUeOHOM 3a/1auH;

BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBUH C Y4YCTOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0ro YjeHa KOJUIEKTHBA;



NPUHUMATh 1M  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh IECHCTBUSA IO €€ JOCTHKECHHIO: COCTABIILATH IUIAH JIEWCTBHIA,
pacnpeneniaTb pold C y4eTOM MHEHUH Y4YaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXKIOTO Y4YaCTHHUKAa KOMaHIbl B
oOIIMiA pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLEHUBATh HUAEHM C TMO3UUUU HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETHYECKOE TIIOBEICHHE B Pa3IMYHBIX
CUTYalUsiX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OBi1aieHUe YHMBEPCAJIBHBIMH PeryJIsTHBHBIMH ACHCTBUAMMU:

1) caMmoopraHu3anusi:

UCIIOJb30BaTh OHOJOTMYECKHE 3HAHUS JUIsl BBISIBICHHSA MNpoOJIeM U UX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBHSIX M IMOCTYNKaxX MO OTHOLIEHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 30OPOBbI0 OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILECTBIIATH ITO3HABATENBHYIO JESITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7auu B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsX;

CaMOCTOSATENIbHO COCTaBJIATh IJIaH pelieHuss MpoOJeMbl C  y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JieJlaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelICHHUE,

OLICHHMBATh IPUOOPETCHHBIN OIIBIT;

Croco0CTBOBAaTh (HOPMHUPOBAHUIO M TPOSIBICHUIO IIUPOKON 3SpYyIULIUU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO IMOBBIINIATH CBOW O0Opa30BATENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallMsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIa/JIETh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLUEHKH CUTYalllH, BbIOOpa
BEPHOTO PEILECHUS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO IPUHUMATh PELICHUS M0 HX
CHU)KCHMUIO;



IIPUHAMAaTb MOTHMBBI M apPryMEHTBl JPYTHX IIPU aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceOsl U IPYTUX:

MPUHUMATD CeOsI, TOHUMast CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHMBBI W apryMEHTBl JPYIMX IIpH aHaJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

MpHU3HABaTh CBOC MPABO U MPABO IPYTUX Ha OLINOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C ITO3ULIUHU IPYTOro YeIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHUSI COJIEPXKAHUS Y4YEOHOTO TMpeaMera
«buonorusi»» Ha yrayOJCHHOM ypOBHE OpPUEHTUPOBaHbl Ha oOecleueHue
npopunapHOro  o0yueHus:  oOydaromuxcs  Omosiormu. OHU  BKIJIIOYAIOT:
cnenuuyeckue s OMOJIOTMM HAYyYHBIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUM 110
OCBOCHHIO, UHTEPIPETALMN U MPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJYYEHHUIO HOBBIX 3HAHWUU W UX MPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buomorus» B 10
Kjlacce IOMKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MeECTE€ W POJU OHOJOTUH B CHCTEME
€CTEeCTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
MO3HAHWUU  3aKOHOB  TPUPOJABI U  PEHIEHUH MOpo0JeM  palMOHAIBHOTO
MPUPOIOTIOIH30BAHUS, O BKJIaJ€ POCCUUCKUX U 3apYyOEKHBIX YUCHBIX B PA3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOTIOJIAraloIIfe OHOJOTHYECKUE TEPMUHBI M TOHATUS (KU3Hb, KJIETKa,
OpraHu3M, MeTabo0Ju3M, TOMEOCTa3, CaMOpEryJisilus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHUMUBOCTb, POCT U Pa3BUTHE), OUOJIOTHUECKHE TEOPUH
(xnerounas teopus T. [lIBanna, M. IlIneiinena, P. Bupxosa, XxpomocomHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBuioBa — o0 1eHTpax
MHOr0OOpa3usi M  MPOUCXOXKJICHHUS  KYJbTYPHBIX  pPAcTCHHI),  3aKOHBI
(enmHOOOpa3Ksi MOTOMKOB IEPBOTO TMOKOJICHUS, PaCHICIJICHUS, YUCTOThI TaMeT,
He3aBUCUMOTO HacieaoBanus ['. MeHzens, TOMOJIOTMYECKUX PSAOB B
HACJIEICTBEHHOM M3MEHYHUBOCTU H. n. Basunoga), IIPUHLIAIIBI
(KOMIUIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO II03HAHUSA, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX WCCIIEIOBAHUAX JKUBBIX OOBEKTOB (OmMHCaHWE, W3MEPEHHE,
HaOJIOICHNE, DKCTICPUMEHT);



YMEHHE BBIACNATH CYIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHUCIE
OakTepuii, rpudOB, pacTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB PpACTEHUM, IKUBOTHBIX, YEJIOBEKAa, IMPOLECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIOIIMX B OpPraHU3Max PAcTCHUM, KUBOTHBIX U YEJIOBEKa, OMOJIOTUYECKUX
IIPOLIECCOB: OOMEHa BeHIecTB (METadO0JIU3M), MPEBPAILICHHS 3HEPTUHU, OpOKEHHUS,
aBTOTPO(HOrO U reTepoTpodHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeToreHe3a, 3MOpHOreHe3a, MOCTAIMOPUOHATIBHOTO Pa3BUTHS,
pPa3MHOXXEHHUS,  WHIWBUIYadbHOTO  pa3BUTUsA  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCA, HCKYCCTBEHHOTO 0TOO0PA;

YMEHHE YyCTaHABIMBATh B3aUMOCBS3M MEXIy OpPraHOMAAMH KJIETKH U HX
(GYHKIUSMH, CTPOCHHMEM KIETOK pa3HbIX TKaHEeH M HX QYHKIUSIMH, MEXKIY
OpraHaMM U CHCTEMaMM OpPraHOB y pAacTEHUM, >KMBOTHBIX M 4YEJIOBEKA U UX
(GYHKIUSAMHU, MEXAY CHCTEMaMU OpPraHOB M UX (YHKUUSAMHU, MEXKIY 3TalaMu
oOMeHa BEeIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
JTanaMu 3MOpPHUOHANIBHOTO Pa3BUTHUS, TE€HOTUIIOM M (PEHOTHUIIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBIABJISATH OTJIMYUTENbHbIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BAaTh COOTBETCTBYIOIIME aAPryMEHTHI, OHOJOTUYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEeMaTUYECKUX TPYTII,

YMEHHE peniaTh OUOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIIECACTBEHHbBIE
CBSI3M MEXKAY UCCIIEeTyeMbIMU OMOJIOTMUYECKMMH MPOLIECCaMU U SIBJICHUSIMHU, J1€1aTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHUY TOJTyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE W TMPAKTHYECKUE padOThI, COOIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OIKCIEPUMEHTAIBHBIMU
cpenctBamu, GopMyIupys Lelb HCCIEeNOBaHUS, aHAJIM3UPOBATh IOJyYEHHBIE
pe3yJIbTaThl U JAENaTh BHIBOIBL;

YMEHHUE Y4YacTBOBaTh B Y4EOHO-HMCCIIEIOBATEILCKOW paboTe MO OUOJIOTUH,
DKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTaBISITh  TOJYyYEHHBIE  pPE3ylbTaThl HAa  YYCHUYECKUX
KOH(epeHIusx;

YMEHHE OIICHMBATh ATHUYECKHE aCHEKThl COBPEMEHHBIX MCCIEAOBAaHUN B
obrmactu  OuonorMM W MEOUIUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIUIOIOTBOPEHHUE, HAMPABICHHOE W3MEHEHHE I'eHOMa U CO3JaHUe TPaHCTE€HHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BpIOOp Oynaymied mnpodeccruoHanbHON
NEeSATEILHOCTH B 00JaCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIyOJIATh MO3HABATEIIbHBIN
WHTEpEC, HaIlpaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH TIpodeccun u
IpOAODKEHHE OHMOJIOTMYECKOTO 00pa3oBaHWs B  OpraHU3allUsAX  CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOro mnpeamera «buosorus» B 11
Kjacce NOJKHBI OTPAKATh:

c(hOPMUPOBAHHOCTh 3HAHMM O MECTE€ M pOJIM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TIO3HAHWHM 3aKOHOB TMPHUPOJLI W PEIMICHUU HKOJOTHICCKUX
npoOyieM YelIoBEeYeCTBA, a TaKXKE B PEHICHHH BOMPOCOB PAlMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, W B (DPOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K TPHUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIQJI€ POCCHUICKUX U 3apyOEKHBIX YUCHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHUE BJIAQJECTh CHUCTEMON OWOJIOTMYECKUX 3HAHHWM, KOTOpas BKIIOYACT
OTpEeNeICHUSI W TIOHWUMAHHWE CYITHOCTH OCHOBOTIOJIATAIONINX OHOJIOTHYECKUX
TEPMUHOB U TIOHATHH (BUJ, dKOcucTeMma, Ouocdepa), OMOJIOTHUUECKHE TEOPUHU
(aBosroniionHas teopus Y. JlapBuHa, CMHTeTUYECKasl TEOPHUS SBOJIOIUH), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HampaBieHusix spomtonun, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecusi J[x. Xapau u B. BaiinGepra,
3apoabimieBoro cxoxacrsa K. M. bspa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON NHpaMUIbl SHEpPruM), rumore3bl (rumore3a «mupa PHK» V.
['un6epra);

yMEHHE  BJAJACTh  OCHOBHBIMH  METOJIaMH  HAy4YHOTO  ITO3HAHWS,
WCITOJIb3YEMBIMH B OMOJIOTHICCKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOoCOO0aMU BBISIBJICHUS U
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPO/IC;

YMEHUE BBIJICTSATh CYIICCTBEHHBIE TMPU3HAKU: BHUJOB, OHOTEOIICHO30B,
PKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOIIETo, IABKIKYIIETO U Pa3phbIBAIOIIETO
€CTECTBEHHOT'O orbopa, AJJIOTIaTPHYECKOTO u CUMITaTPUIECKOTO
BUI000pa30BaHuUs, BIUSHUS ABMKYIUX CHJI SBOJIONUU HA TeHOMOH/T TOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHMs, YepeIOBaHUs HAMPaBICHUN
HBOJTIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIWBATh B3aMMOCBSI3M MEXIy IMPOIECCAMH HBOJIOINUH,
JBIDKYIIMMH CHJIAMHA aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3UYHBIX IKOCUCTEM H
MPUCIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYMUTENbHBIE  TMPU3HAKK  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K CpeJie OONTaHMs, aOMOTUYECKUX U OMOTUYECKHIX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3€ OpPraHM3MOB B  COOOIECTBax,
AHTPOIOT€HHBIX U3MEHEHUN B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME aAPTyMEHTHI, OHOJIOTUYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JUJISl TOKA3aTEJNbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPEJbl OOUTaHUsI, €INHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTU COXpPAaHEHUs MHOrooOpasusi BHJIOB U
HKOCHCTEM KAK YCJIOBHS COCYLIECTBOBAHMSI IPUPOBI U YEIOBEYECTBA;

YMEHHE peniaTh OMOJIOTHUECKUE 3a/1a4H, BBISIBISITh PUIHMHHO-CIIC/ICTBEHHBIC
CBSI3M MEXKAY UCCIETyeMbIMU OHOJOTHUYECKUMH MPOIIECCAMU U SIBJICHUSIMH, JI€1aTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUH IOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHITH J1a0OpAaTOPHBIE U MpakTUYECKHE pPadOThI, COOIIOAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, MPOBEPITh UX OJKCHEPUMEHTATbHBIMHU
cpencTBamMu, GOpMyIUpys LeTb HUCCIEIOBaHUS, AaHAIW3UPOBATHh TMOIYYCHHBIC
pe3yJIbTaThl U JENIaTh BHIBOJBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HMCCIENI0BATENbCKOW padoTe 1o Ouoiioruu,
OKOJIOTUA U METUIIMHE, MPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOdMYHO  TPEACTaBISATH  IOJYyYEHHBIE  pPE3ylbTaThl HAa  YUYCHHYECKHUX
KOH(DepeHIusX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEJIOBEKa
U YEeJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MperoTBpALLEHUsS
ry100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HaHHBIM BbIOOp Oynyieid mnpodeccuoHambHOMI
JESTEIbHOCTH B 00JacTU OMOJIOTHH, HKOJIOTUH, TPUPOIOTIOIB30BaHUS, MEAUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHM, CEJIbCKOTO XO3siiCTBa, MUIIEBON
MPOMBINIJICHHOCTH, YIUIYONIATh TO3HABATEIbHBIA HMHTEPEC, HANpaBlICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MPOJOJKEHHE
OMOJIOrMYECKOro 00pa30oBaHUs B OPraHU3ALUAX CPEAHEro MPOPEeCcCHOHANIBHOIO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (uudposbie)
Ne n/m Kourpoububie | IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buonorus kak Hayka 1
2 JKuBbIe cuCTEMBI U UX U3yYCHHE
3 buonorus kierku 0.5
4 XUMHYECKasi OpraHu3ausl KICTKH 10
5) Crpoenne u QyHKIIMH KIETKH 8
5 OOMeH BelecTB U MPEeBpaIIeHne SHEPTHH B 9 1
KIIETKE
7 Hacnencreennas undopmanus u 9 05
peanu3arys e¢ B KJIIETKe
JKHW3HEeHHBIN [TUKII KIIETKU 6 1
CrpoeHue 1 pyHKIIMK OPraHU3MOB 17 1.5
10 Pa3mHoOXkeHue 1 pa3BUTHE OpraHU3MOB 8 1.5
11 I'eneTrka — HayKa 0 HACIEACTBEHHOCTH U 9 05
M3MEHYHUBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiust OpraHU3MOB 4 1
16 buotexHonorusa u cuHTeTHYECKast OMONIOTUs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypchbl
1 3apokIeHUE U Pa3BUTHE IBOJIOLIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
MUuKpO3BOIIOIHS U €€ PE3yNIbTaThI 14 2
Maxkpo3BONIOIUS U €€ PE3yNIbTaThI 6
[TpoucxoxaeHue U Pa3BUTHUE )KU3HH Ha
4 P 8 P 15 15
3emiie
5 [TpoucxoxaecHue YeaoBeKa — aHTPOIIOTECHE3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHHUSX
6 OpPraHU3MOB U HAJOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
OpranusMel U cpesia OOUTaHUS 1.5
DKOJIOTHS BUAOB U MONYJISALINMA 0.5
DKosorus cooOIecTB. DKOJIOTHIECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rnodanpHas 3xocucreMa
11 UYenoBek U OKpyKarolas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

buonorus. O6mas 6uonorusl0- 11 kimaccesl: yue6. Jlnsa o6meoOpa3oBar.
Yupexxnenuit: mpoduit. yposenb: B 24./ I1. M. bopoaum, JI. B. Bricoukas, I'. M.
Jemviui v ap. noa pea. B. K. [llymuoro u I'. M. dpiMmuina. M3gaTenbcTBO
«IIpocsemenuey. — 10 uznanue, 2012 rox

. buonorus. buonorudyeckue cucteMsl u mporecchl. 10 kiace: yueo. s
oO1eoOpasoBar.yupexaeHuit (mpodpui. Yposens) A. B. Tepemos, P. A.
[TerpocoBa, uzn-Bo «MHuemo3uHay, 2022ro (B 3JIEKTPOH. BUJE)

JIns yunrens:
buonorus. Meroauueckue pekomenaanuu. 10—11 kinaccel. (YMK noa pen. B.K.

[ITymHOTO0, YriyOJaeHHBIN YPOBEHB)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmoreka IJOK
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