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MOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueOHOMY mpeamety "buomorusa" (mamee - Owosorus) Ha
ypOBHE cpenHero oodiero obpaszoBaHusi pa3zpaborana Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanumny,
dI'OC COO, Konnenuuu mpemnojaBaHus ydeOHOTO TmpeaMmera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (eepaabHoi paboueit mporpaMmbl BOCIIUTAHUS.

Yuebnbrii npeamer «buonorusiy yrimyoneéHHoro ypoBHs u3ydenms (10-11
KJIACCBHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHOI o0nactu «EcTecTBeHHO-
HayuHble TmpeameTsl». CornacHo nonoxenusm OI'OC COO npodunbHbIe
yueOHbIE MpPEMEThI, U3ydyaeMble Ha yriayOJCHHOM YpPOBHE, SIBIISIIOTCS CIOCOOOM
muddepennpan  oOydeHUsT Ha YPOBHE cCpeaHero oOiiero oOpa3oBaHUs U
MpU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOLIMM, CPEAHUM
o01mMM, cpeHUM MPodheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMs
KOKIBIM M3 JTHUX Y4EeOHBIX MPEAMETOB JIODKEH OBbITh OpPHUEHTUPOBAH Ha
IPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIONIUX
3a/7a4, CBS3aHHBIX C MpodopUeHTAIUECH OOyYalomMXcsl W CTUMYJIHUPOBAHHEM
HMHTEpeca K KOHKPETHOM OO0JacTh HAy4YHOTO 3HAHWsI, CBSI3aHHOTO C OHUOJIOTHUEH,
MEJIUIIMHOM, SKOJIOTUEN, TICUXOJIOTUEN, CTIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeameTy "buosorus" maet mpeactaBieHUE O
Heau M 3ajadax M3ydeHus: yuyeOHoro mnpeamera «buosorus» Ha yriayOiaeHHOM
YPOBHE, ONpeAesieT 00s13aTesibHOE (MHBAPUAHTHOE) NMPEIMETHOE COJIEpKAHUE, €TO0
CTPYKTYPUpOBAaHHME TIO pasferaM W TemaMm, pacopelesieHue 10 Kiaccam,
PEKOMEHYET TOCJIEeA0BaTEIbHOCTh HM3Y4YCHHUSI Y4eOHOro MaTepuaiga ¢ Y4yeToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKKM Y4eOHOro mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuaromuxcsi. B mporpamme 10 Ouosioruu
peanu30BaH NPUHIUII MPEEMCTBEHHOCTH C HU3y4YeHHEM OHOJOTHMM Ha YPOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Onarogaps 4YeMy  IpPOCMaTpUBAETCA
HAMPaBJICHHOCTh HA  TIOCIEAYIOIIEe  pa3BUTHE  OWOJIOTHYECKUX  3HAHUM,
OPHEHTHUPOBAHHBIX HAa (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOT'O MHPOBO33PCHHUS,
HKOJIOTUYECKOTO MBIIUICHHSI, TPECTABICHUH O 3I0pOBOM oOpa3e >KW3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXarwlled npupoaHoil cpene. B
mporpaMMe o OMOJIOTMHU TaKkKe MOKa3aHbl BO3MOKHOCTH Y4eOHOT0 TIpeaMeTa
«buonorusi»y B peammzanuu  TpeboBannit ®I'OC COO K TUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHs U B
GbopMHpPOBAaHWN OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIHHOW  JCSATEIHHOCTH
0o0yJaromuxcsi MO0 OCBOCHHUIO COJICp)KAHUS OMOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE CPEeIHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buosorus» Ha ypoBHE CpeqHEro oOuiero oopazoBaHus
3aBepiaer Ouosoruyeckoe oOpa3oBaHHE B IIKOJE U OPUEHTUPOBAH Ha



paciidpeHre U yriayOJjeHue 3HaHHi OOydJaromMxcsi O >KMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTMH, SMOpPHOJIOTUHM U OMOJIOTUM pa3BUTHA,
TEHETUKH, CEIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYE€HHUS U KOJIOTUH.

Nzyuenne yueOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM ypoOBHE
OPUEHTHPOBAHO Ha IOATOTOBKY OOYYarOIIMXCs K IMOCIEIYIOIIEMY IOJIYYEHHIO
OMOJIOTUYECKOTO  00pa3oBaHWS B  By3aX ©  OPTaHHW3AIUAX  CPEIHETO
npodeccuonanbHOro 0o6pazoBanusi. OCHOBY €ro COJEpXKaHUS COCTABISIET CUCTEMa
OMOJOrMYECKUX  3HAHWM, MOJIYYEHHBIX @PU HU3YYEHHU  OO0Yy4aroUIMMHCS
COOTBETCTBYIOILIMX CHUCTEMATHUYECKUX pa3JesioB OMOJIOIMHM Ha YPOBHE OCHOBHOI'O
obmiero oOpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS TMONYyYalOT pa3BuTHE. Tak,
paciMpeHsl U YIIIyOJieHbl OMOJIOTMYECKHWE 3HAHUS O PACTEHUAX, KHUBOTHBIX,
rpubax, OakTepusAx, OpPraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEJICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHUEHTUPHI Ul MOCIETYIOIIErO
BbIOOpa mpodeccun. Bo3MoxkHa Takke WHTErpanus OMOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TOJYYCHHBIMA OOYYArOIIMMHCS TPU H3YUCHUH
($u3MKH, XUMUHU, Teorpaduu 1 MATEMaTUKH.

CrpykTypa mporpammbl 1o ydeOHoMy TmpeameTy "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI W HBOJIIOLMOHHBIA MOJIXOJbl K M3YyYEHUIO OHOJIOTHUHU.
CornacHo UM, U3y4aroTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIsl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OpraHU3alliH, SBOJIIOIMN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs OMOJIOTHYECKOro pazHooOpasusi IuraHeTel. Tak, B 10 kmacce
U3y4aloTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OHOJIOTMH, 3MOPHOJIOTHH U
OMOJIOTHM Pa3BUTHS, TEHETUKU U CEJIEKIIMHM, OMOTEXHOJOIMH W CHUHTETUYECKOU
OMOJIOTHH, AKTYaJU3UPYIOTCA 3HAHUS oOydarouuxcsi mo OOTaHUKE, 300JI0THH,
aHatomMuu, Qusnonoruu yenoBeka. B 11 kiacce u3ywaroTcs SBOJIOLHUOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U y4eHue o Ouocdepe.

YueOnslii  npeamer  «buonorus»  npuszBaH  00€CHEYUTh  OCBOCHHE
o0yJaromuMucsl OMOJIOTHYECKUX TEOPUN M 3aKOHOB, MCH, MPUHIIUTIOB U TIPABHII,
JIS)KAIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KAPTHUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3suuM M OCOOEHHOCTAX KJIETKH, OpTaHu3Ma, MOMYJISIIH,
OMOoIIeHO3a, DKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX
MCCIICIOBAHUSIX B OMOJIOTHH, IPUKIIATHBIX aclleKTax OMOJOTHYEeCKUX 3HaHWM. J{s
pa3BUTUS M TOJAJEPKAHUS MHTepeca OOydarloluXcs K OHOJOTHMM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepuaia B COJACPKAaHUHU MPOrpaMMbl
o OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS W Pa3BUTHUS
TOM WM MHOW oOsacTu OWOJOrMH, BKIJIAJOM OTEUECTBEHHBIX U 3apyOe’KHBIX
YUEHBIX B PELLIEHUE BAXKHEUIINX OMOIOIMUECKUX U DKOJIOTMYECKUX MPOOIIeM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yriyOJeHHOM ypOBHE —
OBJIaJicHHEe  OOYyYaONIMMUCS  3HAHUAMH O  CTPYKTYpHO-(GYHKUIHMOHATHHOU
OpraHu3allMi >KUBBIX CHCTEM pa3HOrO0 paHra U MpUOOpETeHHE YMEHHU
UCIIOJIb30BaTh ATU 3HaHUS B (DOPMUPOBAHUM MHTEpEca K ONPEACICHHON 00JacTH
npo(ecCHOHANBHON JEATENIbHOCTH, CBS3aHHON ¢ OWOJOTHeHd, WIH K BBIOOpY
y4eOHOT0 3aBEACHUS I MTPOJOIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu M3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yIIIyOJICHHOM ypOBHE 00€CTIEUNBAETCS PEIICHUEM CIICIYIONINUX 3a/1a4:

OCBOCHHE O0YYaIOUIUMHUCA CUCTEMbI OMOJIOTMUECKUX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIEHIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHUHU, MHOTroO0pa3uu U OCOOCHHOCTSX OHOJIOTMYECKUX CHCTEM (KIIETKa,
OpraHu3M, MMOMYJIALMS, BU, OMOreoleH03, Onocdepa); 0 BbIJAIOIINUXCSA OTKPBITHSIIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OUOJIOTUH;

O3HAaKOMJIEHUE OO0YyYarolMxcs C METOJAAMM IO3HAHUs JKUBOM TNPUPOIbL:
UCCJIE0BATEIbCKUMU  METOJIaMH  OMOJIOTMYECKUX HayK (MOJIGKYJIDHON H
KJIETOYHOW OHOJOrMU, 53MOpPUOJIOTMM W OWOJOTMU pPAa3BUTUSA, TEHETHKU W
CEJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOM OMOJIOrMM, MalCOHTOJIOTHH,
HKOJIOTMH);  METOJaMU  CaMOCTOSATEIBHOIO  IPOBEACHUS  OMOJIOTMYECKUX
UccleoBaHuil B JabopaTtopun W B mpuponae (HaONIOJEHHWE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYyYarOUIUMHUCA YMEHHUSMU: CAMOCTOSITEIbHO  HAaXOJHUTh,
aHAJIM3UPOBATh U MCHOJIb30BaTh OMOJOTUYECKYIO HH(OpMAIMIO; MOIb30BATHCS
OMOJIOTUYECKONW TEPMHUHOJIOTUEH M CHMBOJUKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U COLUMAIBbHO-3KOHOMHUYECKHMMH U  3KOJIOTMYECKUMU
npoOjeMaMu 4YeJIOBEYECTBA; OLIEHMBATh MOCIEJACTBUS CBOEU AEATEIBHOCTU IO
OTHOIIICHUIO K OKpY)Karouled NpUPOTHON cpefe, COOCTBEHHOMY 3J0pPOBBIO U
3JI0POBBIO  OKPY)KAIOIIMUX  JIOJ€H; OOOCHOBBIBATH M COOJIOAATh  MEphI
MpoPMIaKTUKA WHOEKITMOHHBIX 3a00JIEBaHUM, MpaBUjia MOBEICHUS B MPUPOJE U
oOecrieyeHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UpE3BbIYANHBIX
CUTyallMsIX ~MNPUPOJHOTO M  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIEC HAyYHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BuUTHE y 00YyYarOUIUXCsl MHTEJUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IPOLIECCE 3HAKOMCTBA C BBIIAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
HCCIICIOBAaHUSIMU B OMOJIOTHM, pEUIaeMbIMU €10 MpoOJeMaMH, METOAOJIOTHEH
OHMOJIOTYECKOr0o UCCJIEI0BAHHS, IPOBEICHUS HKCMEPUMEHTAIbHBIX
UCCJIeIOBAHUM, pEelIeHHs] OMOJIOTUYECKUX 3a7]a4, MOACIUPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHHUE y OOYYAIOIIMXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOMH,
TeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJlbTYphl TOBEIECHUS B  IMPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOYyYAIOIIMMHUCS  KOMIIETEHTHOCTH B palMOHAIBHOM
IPUPOAOIIONL30BaHUN (COOJIO/ICHHE TpaBWUJI TMOBEACHHUS B TMPUPOJE, OXPaHBI
BHJIOB, DKOCUCTEM, Orochephl), COXpaHEHUH COOCTBEHHOTO 370OPOBbS U 37I0POBbS
OKpyXamomux Joaed (coOmogeHus Mep NOpOoPMIAKTHKU — 3a00JeBaHUM,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSATENIBHOCTH B YPE3BBIYANHBIX CUTYyaIUsIX
OPUPOAHOTO M TEXHOTEHHOIO0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHME€  YyCJIOBUM I  OCO3HAHHOrO  BbIOOpa  OOydarouuMucs
VHJIUBUTYJIbHOMN oOpa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
MoCIeAyomeMy MTpohecCHOHATFHOMY CaMOOTPEACIEHUIO, B COOTBETCTBHH C
UHIVMBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO1ee 4nucao 4yacoB, OTBEACHHBIX Ha M3y4Y€HHE OMOJIOTHMHU Ha yriyOJeHHOM
YpOBHE cpeaHero o0rmiero oopa3oBanus, coctarmsieT 204 vaca: B 10 kmacce — 102
yaca (3 yaca B Hezem0), B 11 kinacce — 102 gaca (3 gaca B HeZeio).

OT10op OpraHuzanvoHHBIX (GOPM, METOJIOB U CPEICTB OOy4deHMs] OMOIOrUU
OCYIIECTBIISIETCS. C Y4E€TOM CHEIU(PUKU €ro COAEepXaHWs U HAIpaBJIEHHOCTH Ha
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHHsS B  OpPTraHU3alMAX  CPEAHETro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTenbHBIM yCIOBUEM NMPU 00YyYEHUN OMOJIOTHH Ha YIiIyOJI€HHOM YPOBHE
ABJIIETCS MPOBEJICHUE JIaDOPATOPHBIX M MIpakTHUeckux paboT. Takxke ydactue
0oOy4Jaronuxcsi B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HCCIIEOBATEIbCKUX PaloT,
TEMaTHUKa KOTOPBIX  OMPENENACTCS y4YUTEJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COILEPKAHUE OBYUYEHUASA
10 KJIACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecranuu (I'MA).

Tema 1. buoJsiorus kak Hayka

CoBpeMeHHass OMOJIOTHS — KOMIUICKCHAas Hayka. KpaTkas ucropusi pa3BUTHS
Owonornu.  buonormyeckne HayKM W HM3y4aeMble HMMH  MPOOJIEMBI.
OyHAaMEHTANIbHbIC, TPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCIEAOBAaHUS B
OMOJIOTHH.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptuHbl Mupa. IIpodeccuu, cBszanHbie ¢ Ouosiorued. 3HaueHHE OUOJIOTUU B
IIPAKTUYECKOM JEATEIIBHOCTA YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO35UCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOJIBL.

JleMoHCTpanun

[Toptpets: Apucrorens, Teodpact, K. JIunneit, K. b. Jlamapk, Y. /lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . . Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBs3b OMOJIOTMHM C JIPYyrdMHU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. )KuBble cucTeMbI M UX H3yYeHHE

JKuBble cucTeMbl Kak NOpeaMer u3ydeHusi Ouonoruu. CBONCTBA MKUBBIX
CHCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTS,
CJIOXHOCTb UM YINOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpIraHW3aLMs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, UI3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alu >KUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOUYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUIOBOM, DKOCUCTEMHBIN
(6uoreonenoTnueckuit), OmochepHbiii. IIporecchl, MPOUCXOAAIIHE B KUBBIX
cucremax. OCHOBHBIE TpPHU3HAKU >KUBOTO. JKH3HB Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaroiine >kMBble CHCTEMBI HAa Pa3HbIX YPOBHSAX OpraHU3allNM.

N3yuenne >kuUBBIX cucTteM. MeToasl Ouosiornueckoil Hayku. HabmroneHwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. [loHaTue o 3aBUCUMON U
HE3aBUCHUMOM TmepemeHHoW. I[lmanupoBanue »skcrnepumeHTta. llocraHoBka wu
nmpoBepka runote3. Hynesas rumoresa. [lonstue BHIOOPKHM M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH TMOJYyYEHHBIX
pe3yibTaToB. [IpuumHBI HCKaXKEHUA pe3ysabTaTOB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuubr u cxembl: «OCHOBHBIC TpU3HAKK >KU3HW», «buonornyeckue
cuctembl», «CBOMCTBAa KHWBOW MaTepum», «YPOBHH OpraHu3alUyd KABOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJjoBeueckoro opranusmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYCHHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  yjabopatropHoe  OOOpyAOBaHHE IS MIPOBEJICHUS
HaOII0ACHUI, U3MEPEHUI, SKCIEPUMEHTOB.

IIpakTnueckass padora «lcnosbp30BaHWE PAa3IMYHBIX METONOB IpHU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KJeTKn

Knetka — cTpykTypHO-(QYHKIIMOHAJIbHAS e€auHUIA JkuBoro. Mcropus
OTKpbITUA KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBans,
M. HlIneiinen, P. BupxoB). OCHOBHbIE MOJIOKEHUS COBPEMEHHOM KIIETOYHOMN
TEOPUH.

MeTtonpl  MOJIEKYJSPHOM M KJIETOYHOM  OWOJOTHMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOJ MEUYEHBbIX aTOMOB, Iu(pdepeHInanTbHOe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. M3yueHue QuKkcuposanHuvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvhas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuibl u cxembl: «CBETOBOM MUKPOCKOID», «IEKTPOHHBIA MHKPOCKOID,
«HcTopus pazBUTHS METOAOB MUKPOCKOIIMIY.

ObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENnapaThl pacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckass padora «l3yuyeHue METOJIOB KJIETOUYHOW OHOJIOTUU
(xpomarorpadus, anexkrpodopes, auddepeHManIbHOe LEHTpUPyrupoBaHue,
[IIIP)».

Tema 4. XumMuueckasi OpraHu3anms KJIeTKH

XUMHUYECKHM COCTaB KIETKH. Makpo-, MHKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona u e¢ poiib Kak pacTBOPUTEINs, peareHTa, y4acTUe B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOPeryysiquu. MuHepanabHble BEUIECTBA KJIETKU, MX OHUOIOruyeckas
poJib. Posib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BeUIECTBA KIETKU. buosormueckue mnoiuMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Monekysbl. [lepBuunas
CTpyKTypa Oenka, NHenTuAHas CBs3b. BTOpuuHas, TpeTHUYHAsl, YETBEPTHUUHAS
cTtpykrypsl. Jlenarypamus. CpoiictBa ©OenkoB. Kiaccudukanus — 6enkos.
buonoruyeckue ¢pyHkuu 6enxkoB. [puonul.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOIUCAXAPUIbL.
O6mmit 1aH cTpoeHHss U (UBUKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJOB.
buonoruyeckue QpyHKIUU yriIeBOAOB.

Jlutunpl. l'uapodunsHO-TUApOdOOHBIE cBOicTBA. Kimaccudukanus Tunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTepouabl. buonormdeckue GyHKIHH
munuaoB. OOuMe CBOMCTBA OMOJIOTMYECKMX MEMOpaH — TEKY4€ECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJYIIPOHULIAEMOCTb.

Hyxnennossie kucnorsl. JJHK um PHK. CTpoenne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. punnun xomruiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MecTtonaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buner PHK. ®yukunu PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBa3u B MoJiekyiie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKUINU B
Kietke. [lpyeue muykneoszuompughocghamer (HT®D). CexenupoBanue JIHK.
Memoowl eenomuxu, mpaHcKpunmoMuKuy, npomeoMuKHu.

CtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U TNPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyin. Modenupoganue
CmMpYKmypsl U OYHKYUti OUOMONEKY U ux Komniekcos. KomnviomepHuiti ousaun u
Op2anHUyecKull CUHme3 OUOMOJIEKYI U UX HeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacrpeneneHue XuMUYECKUX 3JIEMEHTOB B KUBOW ITPUPOJIEN.

Tabmuubl u cxembl: «llepuomnueckas Tabiuiia XUMHUYECKUX AJIEMEHTOBY,
«CtpoeHue MoOJIEKyJbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOM MOJEKYNIb», «CTpOEHHE MOJEKY
yriIeBooB», «CTpoeHHe MOJIEKYJ JUNHUaoB», «HyKIenHOBBIE KHCIOTHDY,
«Ctpoenue Mosnekysbl ATOy.

OO6opynoBaHue: XUMUYECKas OCYyJ1a U 000pyA0BaHHKE.

JlabopaTtopnasi pabora «O0OHapyXeHHE OCIKOB C MOMOIIBIO KAYeCTBEHHBIX
peaKum».

JlaGoparopnass  padora  «lccrmenoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKUIMHU KICTKH

Tumbl KJIETOK: JyKapuoTHYECKas U TMpokapuoTuyeckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHMS KIIETKU.



CtpoeHne mpoKapruoTHIECKOM KIeTKU. KieTouHast cTeHKa OakTepuil 1 apxei.
Oco0EHHOCTH CTPOECHHUSI TeTepOTPOPHOM U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[Ina3zmatuueckass wMeMOpana (masmaiiemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BElIECTB uepe3 IMIa3MaTHYeCKyl0 MEMOpaHy: MacCHUBHBIH
(muddy3us, obnerucHHass nupdy3us), akTUBHBIA (TMEPBUYHBIA W BTOPHYHBIHI
akTUBHBIA TpaHcnopT). Ilodynponuiiaemocts MemOpaHbl. PabGorta HaTpuii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Dk301muTo3. Kinetounas
cterka. CTpyKTypa u QYHKIMH KJIETOYHOM CTEHKU pacTeHUH, rpru0oB.

[utomna3ma. Lluto3ome. [lutockener. /[Bukenue nuromnnasmel. OpraHouibl
KJIeTKu. OJaHOMEMOpaHHbIE OPraHOWIbl KIETKH: SHIOIUIa3MaTHYECKas CEThb
(BIIC), anmapar ['onabmxu, JTU30COMBI, UX CTPOCHHE WM (PYyHKUUHU. B3anmocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOEHHE TpaHyISIPHOTO PETHKYJIyMma.
Mexanuzm nanpasnenus 6eaxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBbIX ~ MeMOpaH. [maakuil  (arpaHyJjsipHbI)  SHAOIIA3MATHYECKHM
petukynyM. CekperopHas QpyHkuus anmapata ['onsmxu. Moougurkayusa 6enkos 6
annapame [onvoxcu. Copmuposka 6enxos 6 annapame Ionvoocu. Tpancnopt
BELIECTB B KJIeTKe. Bakyonu pacturenbHbIX KineTok. Kiierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKA:  MHUTOXOHAPHUH,  IUIACTHUBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u (QyHKIMU MUTOXOHApUM W TutacTui. I[lepBudnbie,
BTOPUYHBIE W  CJIOKHBIE  IUIACTHABI  (POTOCHUHTE3UPYIOIIMX  DYKApPHUOT.
XJIOpOIIACTHI, XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTECHUMU.

HememOpanubie opranouasl kietku CTpoeHue W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomesrxcymounvle Gunamenmol.
MukpodunamenTsl. Axkmunogvie Mukpoguiamenmyl. MBbIllIEYHbIE  KJIETKH.
Axmunogvle KOMHOHEHmMbl Hembluleunvlx kiemokx. Muxkporpyoouku. Kierounsrii
ueHtp. CTpoeHMe M [BWKEHUE KIYTUKOB W pecHHYEK. MUKpOTpyOOUKH
nuTomiasmel. LlenTpuons. benku, accoyuupoeanmvle ¢ Muxpoguiamenmamu u
muxpompyodouxamu. Momopusie 6enxu.

Anpo. O6omouka sapa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHHUE H
byakiuu. SnepHpiii 6emkoBbIA MaTpuKC. [IpocTpaHCTBEHHOE pAacCMOJIOKEHUE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /J{uHamuxa si0epHou 000104KU 6 Mumo3se. HoepHuiil
MPAaHcnopm.

Krnerounsle BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3yKapHOT
(pacTuTEeNBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauu



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

Tabmumbr u cxembl: «CTpoeHHE JYKApUOTHYECKON KiIeTKn», «CTpoeHue
KUBOTHOM  KJETKW», «CTpO€HME  pacTUTENbHOM  KJIeTKn», «CTpoeHue
MUTOXOHAPUN», «Apo», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTeprUaIbHbIX KIETOK.

JlabopaTopuass pabora «/I3ydueHue CTPOCHHS KJIETOK Pa3IUYHBIX
OpTraHu3MOB).

IIpakTHueckasi padora «/3ydueHue CBOUCTB KJICTOYHOM MEMOPAHBIY.

JlabopaTtopnasi padora «lccinenoBaHue IUIa3MONIM3a WU JEIJIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckass pabdora  «/3ydyeHue  JBMXKEHUS  LMUTOILUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB U MPeBpallleHHE YJHEPTUN B KJIETKe

AcCUMUIIALINS U AUCCUMIISIIIUS — JABE CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPOQPHBIN U TeTepoTpOodHBIA. YdacTHE KHUCIOpOJa B OOMEHHBIX
mpoleccax. OJHepreTudyeckoe oOecrieyeHue Kietku: npespamenue AT B
oOMeHHbIX Tporeccax. {depMeHTaTUBHBIA XapakTep peakiuil KIETOYHOIO
meTabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA M MEXAHU3M JIEUCTBHS.
Kodepmentsl. OTinunst pepMEHTOB OT HEOPTraHUYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpPMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (haKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUX BEHIECTB B KIEeTKe. DOTOCHUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxkmeputi. Ceemocobupaiowjue
nueMeHmvl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Poilb XJI0pOIIacTOB B MPOIECCE
dotocunTe3a. CBeToBas u TeMHOBas daszpl. Pomoovixanue, Cs., Cy. u CAM-munsi
gdomocunmesa. IIponyKTUBHOCTb (poTOCHHTE3a. BiusiHue pa3nudHbiX (AKTOPOB
Ha CKOpOCTh (hoTocHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XEMOCHHTES. Paznoob6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIUE OaKTepuu, >XKele300aKTepuu, CcepoOaKTepuu, BOJOPOJHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buabsl Oposkenus. IIpoaykTsl OpoxeHUss U uX
UCIIOJIb30BaHUE YEJOBEKOM. AHa’poOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH W BO3OYyaUTEH OO0JIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToxroroBuTenbHBIN 3Tamn. [ THMKOIN3 — OECKUCIOPOTHOE PACIICIIIICHUE TITFOKO3BI.

buonorndeckoe okuciaeHue, UM KJIETOYHOE JbIxaHue. Pojib MUTOXOHAPHIA B
nporueccax ouonornyeckoro okucnenus. Huknuueckue peakiuu. OKUCTUTENBHOE
dochopunupoBanue. Iuepeus memopanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunoii AT®-cunmaszwl. [IpeumyiiecTBa a3poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. (D (PEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. [Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «POTOCHHTE3Y, «DHEpreTUdecKuii 0oMen», «bruocunaTtes
oenkay, «Ctpoenne pepmMeHTa», «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, 00OpYyJOBaHUE AJi MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPETapaToB.

JlaGoparopnass  pabGora «M3ydyeHHe  KATaIUTUUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIJIa3bl WU KaTajaasbl)y.

JlaGopaTopnasi padora «l3yueHue (epMEHTATUBHOIO PpACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnass pabGora «CpaBHeHue nmporeccoB  (poTtocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pabora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U JIBIXAHUSD.

Tema /7. HacsiencrBenHasi uHGoOpMalus M peaju3anus e¢ B KJIeTKe

Peakuun MarpuyHoro cuurtes3a. [I[pUHIIMIT KOMIIJIEMEHTAPHOCTU B PEaKIMIX
MaTPUYHOTO CHMHTEe3a. Peanuzainus HacnenctBeHHON mHbopmanuu. ['eHeTnyeckuit

KOJI, ero cBorcTBa. TpaHckpunius — Marpuudbli cuHte3 PHK. [Ipunumns

TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsius u e¢ stanbl. Yyactue TpancnoptHeix PHK B GuocunTese Oenka.
VYcnoBust Ouocunte3a Oenka. KomgupoBanue amMuHOKUCIOT. Ponbs pubocoMm B
OunocuHTe3e OenKa.

Cospemennvie npeocmasieHusi o cmpoenuu 2eHog. OpraHuzalnusi TeHoma y
MPOKApUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepona (®. XKako0, XK. Mano). MonexynapHvie mexaHuzMbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus oOMEHHBIX
MpoIECCOB B KieTke. Kietounsiii roMmeocTas.

Bupycel — HekneTounbie (hOpPMBI KU3HU U O0NHUratHeie mapa3utsl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHHvili yuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, obaxmepuopazos.
Obpamnasa mpauckpunyus, peeepmasa, UHmezpasa.

Bupycubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbBIC U METUITUHCKHUE TIPOOIJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatar)
CMPYKMYpHuIX buonocuyeckux oannvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvle ynkyuu 6eaxos. Cnocodovl 00cmasku 1eKapcma.



JleMoHCTpanun

[Toptpersr: H. K. Konbrios, 1. 1. iBanoBCKHil.

Tabnuiel u cxembl: «buocunrtes 6enkay, «I'eHeTHyeckuit koa», «Bupych»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIN BUPYCa».

Tema 8. ’Ku3HeHHBIH UK KI€TKH

Knetounsli 1uki, ero mepuonbl u perynsuus. Mutepdaza um  MHTOS.
OcoOeHHOCTH TpolIecCOB, MpoTeKkaroumx B uHTepdasze. I[loaroToBka KIETKU K
nenenuto.  [IpecuHteTndyecknii  (MMOCTMUTOTHYECKUN),  CHHTETUYECKUH U
MOCTCUHTETUUYECKHUH (MMPEMUTOTHYECKUI ) epruoAbl UHTEP(a3bI.

Martpuunbii cunre3 JIHK — perumkxanms. IIpunnunsr permmikanum IHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexannsm permmmkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KIETKM — KapuOTHUIl. JIUTJIOMAHBIA W
rarjouJIHBIM  HAOOpbl XpomMocoM. ['omosorumunblie XpoMocoMmbl. [losoBwie
XPOMOCOMBI.

Henenne knetkm — wmuto3. CTaguu MHTO3a M TNPOUCXOJAIIME B HHUX

npouecchbl. Tunbel Muto3a. Kapuoknne3 u nuToknHe3. buosiormdyeckoe 3HadeHue
MUTO3a.

Perynsiuusa MUTOTHYECKOro LHUKJIA KIEeTKU. [Iporpammupyemas kiieToyHas
rubesp — arnomnTo3.

Kinerounoe siipo, XpoMocoMbl, (DyHKIIMOHANIbHAs TE€HOMUKA. Mexanuzmbl
nponughepayuu, ouppepenyuposxu, cmapenus u euberu kiemox. «lL{ugpposas
KliemKka» — buourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: «KHU3HEHHBIN UK KISTKW», «Muto3y, «CTpoeHue
xpomocomy, «Permmkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIipenaparsl: «MUTO3 B KJIeTKax
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3yueHne = XpoMOCOM  Ha  TOTOBBIX
MHKponpenapaTax.

JlaGopaTopHasi pabora «HabmroneHre MuTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. Crpoenue u GpyHKUMH OPraHu3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcCoOEHHOCTH  CTPOGHHMS U KUBHEACATEIBbHOCTH OJTHOKJICTOYHBIX
opranu3MoB. baktepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIU, Apyrue NpoTUCThl. KonoHHaIbHbIE OPTaHU3MBI.



B3anMoCBs3p 4acTe€l MHOTOKJIETOYHOIO OpraHu3ma. TKaHHW, OpraHsl M
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocTas.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHE: 0Opa3oBaTelibHAs,
MOKPOBHAs, MPOBOJIAIIAS,, OCHOBHasi, MexaHuyeckas. OCOOEHHOCTH CTPOCHMS,
(GYHKIMN U pacTooKeHUs TKaHEH B opraHax pacTeHHUH.

TkaHu JKMBOTHBIX M 4e€JIOBEKA. THIMBI KUBOTHBIX TKAHEW: SIUTEIIMAIIbHASL,
COCIMHUTENbHASA, MbIllIeyHas, HepBHass. OCOOEHHOCTH CTpOeHMs, (DYHKIMI u
pPAacmoJIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTHBHbIE OpraHbl pacTeHuidl. Opranbl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U YeOBeKa. OyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3mMoB. Kapkac pactenuii. CkeneTbl OJHOKJIETOUYHBIX M
MHOTOKJIETOYHBIX JKUBOTHBIX. HapykHblli U BHYyTpeHHUH ckeneT. CTpoeHue u
THIBI COEANHEHUST KOCTEH.

JIBmxeHne  opraHu3MoB. JIBH>KEHHE  OJHOKIIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, pEeCHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PACTEHUM:
TPOIIU3MBI M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MbIlieuHas cucteMa. Pednekc. CkeneTHbie MBIIIIIBI U MX padoTa.

[Iutanue opranusmoB. [lormomieHne BOIBI, YIVIEKUCIONO rasa H
MHHEPAJIbHBIX BEHIECTB pacTeHUusMU. [IuTaHue >XKMBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKIIETOYHOE TNuIileBapeHue. IIuTtaHne MNO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
MUIIEBAPUTEILHOTO TpakTa. [IumeBapurenbHble xenesbl. llumeBaputenpHas
CHCTEMA YEIIOBEKA.

Jpixanue opranu3MoB. [[pixanue pactenuid. [[pixanue xuBoTHBIX. uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIeTKU. KoxkHoe npixanue. JpixarenbHas MOBEPXHOCTD.
XKabepHoe u nérounoe apixanue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHHUS JICTKUX I[MO3BOHOYHBIX YKHWBOTHBIX.
JlpixaTenpHasi cuctema ueyioBeka. MexaHu3M BEHTWISIIMM JICTKUX Yy NOTUI U
MJIeKOUTAOMuX. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. T[PAHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHncnopT BemIeCTB y JKUBOTHBIX. KpOBEHOCHasi cHCTEMa U €C¢ OpraHbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX H uyenoBeka. Cepaile,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaiieHusi. IBOJIOIUOHHBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepAla u e¢ peryisiuus.

Brinenenue y opranusMoB. Beinenenue y pacrenuid. Beinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyosu. Opransl BblaeleHud. DOuibTpanus,
CeKpelusl U 00paTHOE BCAaChIBaHUE KaK MEXaHU3Mbl paOOThl OPraHOB BBIJICICHUS.
CBsi3b MOJOCTH TE€JIa C KPOBEHOCHOW M BBIJICIUTENIbHON CUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne m QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuid W UUCTHI TPOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHBIX pPaCTCHHI.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOM 3a1UThl. DUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX >KMUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJIHBIC.
3amura opranusma ot OosesHell. UMMmyHHas cuctema denoBeka. KieTouHblil u
TYMOpaJbHBIA MUMMYHUTET. BpOXICHHBIH M NPHUOOPETCHHBIN CHEIU(PUIESCKHIA
UMMYHUTET. Teopusi KIIOHaNIbHO-ceneKTUBHOr0o mMmyHurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnasiutensHble OTBETHI OPraHu3MoB. Posb BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTe W perymsiuus y  OpraHusMoB. PasapaxxumocTts Yy
ONHOKJIETOYHBIX OpraHm3moB. Takcucel. PaszgpaxumocTte W perymsuus y
pactenuid. PocTOBBIE BENIECTBA U X 3HAUCHHUE.

HepBHast cucrema u pedruekTopHas perysius y >KUBOTHbIX. HepBnas
CUCTEMA U €€ OTHENbl. DBOJIOLHOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI
y KHUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Peduiekc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DICKCHI.

['yMopasibHasl peryJisiiivsl U 3HIOKPUHHAs CHCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenes3pl DHOOKPUHHOM CHUCTEMBI M MX TOPMOHBL. JleHCTBME TOPMOHOB.
B3auMocBs3p HEpBHOW W DHIOKPUHHOW cucTeM. [unoramamo-rumnoduszapHas
cucTema.

JlemoHcTpanuu

[Toptpert: U. I1. I1aBnos.

Tabmumbsl v cxembl: «OIHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE
Bojopocim», «bakrepum», «IIpocreimme», «Opranbl LIBETKOBBIX PACTECHUN»,
«CucremMpl  OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KophHeBble cucremb», «CtpoeHue cTeOs»,
«CTpoeHrEe JIMCTOBOM IUIACTUHKW», «TKaHU »KUBOTHBIX», «CKeler 4elioBeKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
cucrema», «HepBHas  cucrema», «Koxka», «Mpimeynas — cucremMar,
«BpinemurensHas cucreMa», «OHIOOKpHHHAs cucreMa», «CTpOEHHE MBIIILBDY,
«AmmyHnurer»,  «KumedHononoctHeie», «CxeMa  NOUTaHUA  PACTCHHI,
«KpoBeHOCHbIE CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«Ctpoenne mnnaHapun», «BHyTpeHHee cTpoeHue n0oxkaeBoro uepss», «HepBHas
cuctemMa pbio», «HepBHas cucrema gsarymkm», «HepBHas — cucrema
npecMbikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKOUTaOMuUX», «HepBHas cuctema uenoBekay, «Peduexcy.



OOopynoBaHHE: CBETOBOW MHUKPOCKOII, MHUKPONPENAPaThl OJHOKIETOYHBIX
OpraHW3MOB, MHKpONpeNnaparsl TKaHEW, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIUH
HACEKOMBIX, UTJIOKOXKHUX, KUBBIE K3EMIUIAPbl KOMHATHBIX pAacTEHUM, repdapuu
pacTeHHMil pa3HbIX OTAEJIOB, BIIAXKHBIE IIpenapaTbl JKUBOTHBIX, CKEJIETHI
ITO3BOHOYHBIX, KOJUIEKUMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opya0oBaHuE AJI1 JEMOHCTPALIMK IOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u 0eJIKoB Mo JelcTBrueM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KM3HEHHOW €MKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUIN, MOJEIN TOJIOBHOI'O MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

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

Tema 10. PazmHokeHre M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrojioe (BKJIIOYash BETE€TAaTUBHOE) U
nojoBoe. Buael  0ecnojoro  pa3MHOKEHHUS: IOYKOBAaHUE,  CIOPYIIALMS,
dbparMenTaiys, KJIOHUPOBaHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTkH, wnu ramerbl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii cMpIC
MeHo3a M IOJIOBOrO Iporecca. Meio3 M ero Mecro B IKU3HEHHOM LIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsutue. ['ameTorenes y »KuBOTHBIX. [10JI0BBIE Kee3bl.
OO0paszoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmiofoTBOpEeHHE W HMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoOBbI
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHSI — HayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozenez — 00Ha U3 2na8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Craguu >MOpUOTEHE3a
KUBOTHBIX (HAa mpumepe JArymku). [poOnenme. Tumnsl  apoOieHus.
Jemepmunuposannoe u Hedepmunupoéanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOCHHOCTH APOOJICHHUS MIICKOMUTAIOMIUX. 3apOJIbIIICBhIC JUCTKU
(ractpyssanust). 3akiajgKka OpraHoB U TKaHEe U3 3apoAbIIEBbIX TUCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIECTOCS 3apojipliia (dMOpHOHAIbBHAS WHIYKIIUSA).
3aknmagka TUIaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEeHOB. BnusHue Ha HSMOPHOHATBLHOE PA3BUTHE PA3IMYHBIX
(aKkTOpOB OKpY’KaIOIIEH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbIM mepuon. [lpsmoe u
Henpsimoe pas3BuTue. Pa3zButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
ITO3BOHOYHBIX KMBOTHBIX. bHojlornueckoe 3Ha4YeHUE MPSIMOTO U HEMPSMOIO



pa3BUTHSA, UX PACOPOCTpPAHEHHE B Npupoje. Tumbl pocta KUBOTHBIX. DakTOphI
PEryJsiiuy POCTa )KUBOTHBIX U 4yesoBeka. CTaguu MocTIMOPUOHATIBLHOTO Pa3BUTHS
y )KMBOTHBIX U 4elioBeKa. [leprnoasl oHToreHe3a uenoBeka. CtapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoeHne u pasButue pacteHuid. ['amerodur u cnopodut. Metio3 B
KU3HEHHOM IMKJe pacteHuid. OOpa3oBaHue crop B Mpolecce Meio3sa.
I'ametorenes y pacreHunid. OIJIOJOTBOPEHHWE W PAa3BUTHE PACTUTENIbHBIX
OopraHu3MoB. /[BoliHOE OITOOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHU3MBbl pETYJISIIUNA OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. HaBammun, X. lllneman.

Tabmuubr u cxembl: «BereratuBHOEe pa3MHOXKeHUE», «Turbl 0Oecrnonoro
pPasMHOXEHUD», «Pa3MHOXEHUE XJIIAMUIOMOHAAbDY, «Pa3MHOXKEHUE HBIJICHBDY,
«Pa3MHO)eHUE THUAPBY, «Meio3», «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
SUUEKIETKU U crepmaro3onaay, «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HENpsAMOE pa3BuTHE», «Pa3BuTHE MauCKOro xyka», «Pa3zButue capanum»,
«Pa3BuTue NATyHIKW», «/{BOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTCHUNY,
«CtpoeHne ceMsiH OJHOJIOJBHBIX U JIBYJIOJBHBIX PAaCTEHHUIN», «KU3HEHHBIN ITUKII
MOpPCKOW  KamycTb», <«OKH3HEHHBIM 1UKI MXa», <« KU3HEHHBIA  LUKI
ManoOPOTHUKA», «KM3HEHHBIN ITUKJT COCHBI».

OOopynioBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK U
CIIEpMaTO30UI0B, MOAENb «L UK pa3BUTHS JISATYIIKW.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpEnapaTax».

IIpakTnueckass padora «BbisiBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINAX
pacTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M H3MEHYHMBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHHS W pa3BUTUS TEHETUKM Kak Hayku. Paboter I
Mengens, I'. ne ®@puza, T. Moprana. Pojib OT€UECTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. KombmoBa, H. 1. Basunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecopckoro.

OCHOBHBIEC TEHETUYECKUE MOHSATHUS U CUMBOJIBL. [ OMOJIOTHUYHBIE XPOMOCOMBHI,
aJUIeIbHBIC TEHbI, AJIbTEPHATUBHBIC TMPU3HAKUA, JTOMHUHAHTHBI W PELECCUBHBIN
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUABI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TCHETUKH: THOPUIOJOTUYECKHM,  IIUTOJOTHYCCKHM,
MOJIEKYISIPHO-TEHETUUECKUM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konbsnos, H. .
BaBunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToabl TeHETHKNY», «CXEeMBI CKPEIITHBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETHUYECKHUX

UCCIIEIOBAHUI».
Tema 12. 3axoHOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHnenss — 3aKoH

eAMHO00pa3usi ruOpHIOB MepBOro nokosieHud. IlpaBuino nomuaupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH pacuieruieHus Ipu3HakoB. [luTosmorndeckne OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ uores3a YucToThl raMer.

AHanusupyonee ckpemmBanue. [[poMexyTouHbIi XapaKkTep HACIeI0BaHHUS.
Pacmienienne npu3HakoB IpU HEMOJIHOM JOMUHUPOBAHUH.

JurnbpuaHoe ckpemuBanue. TpeTtuid 3akoH MeHzens — 3aKOH HE3aBUCUMOTO
HacjeloBaHWs  NpU3HAKoB.  LluTomormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILUBAHU.

Cuerniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuernieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXIAYy IeHaMu. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosa. XpOMOCOMHBIM MEXAaHU3M OIPEIEICHU MM0Ja. AYTOCOMBI U

II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN NoJI. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpOMOcOoM. HaciienoBanue npu3HaKkoB, CLEINIEHHBIX C IT0JIOM.

['erHoTn Kak HenocTHas cucrema. 1InenoTponus — MHOKECTBEHHOE IEVCTBUE
reHa. MHOXECTBEHHBIM a/Ienu3M. B3anMoJelcTBUE HEAJUIEIbHBIX T'EHOB.
Komnnemenrapuocts. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSI PACTECHHM, XUBOTHBIX M YEJIOBEKa, a
TaKkkKe (PU3NOJIOTUYECKUX TMPOLIECCOB, MOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eneTnyeckue MexaHu3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJIEUCTBUS «XO35UH
— Mapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKTbl KOHTPOJS U
M3MEHEHUs HACJIeJICTBEHHON MH(POPMAIH B MTOKOJICHUSAX KIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabnuubl u cxembl: «IlepBbiii 1 BTOpoi 3akoHbl Menaens», «Tpetuit 3akoH
Meunpensa», «AHanu3upymrllee CcKpemurBaHue», «HenonHoe ITOMHUHHpPOBAHUEY,
«CreryieHHOEe HAcleAOBaHUWE MPHU3HAKOB y Apo3odumib», «l'eHeTuka momnay,



«Kapuotun uenosekay, «Kapuotun apozopunby, «KapuoTunm NOTHLB,
«MHOKECTBEHHBIN allJIenu3M», «B3auMoaeicTBUE TE€HOBY.

O6opynoBaHue: MoJelb JUIsl JIEMOHCTPAIlMM 3aKOHOB €AMHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJEHUS MW paACUICIJICHUS MPU3HAKOB, MOJENb IS
JEMOHCTpAllUd 3aKOHA HE3aBHCHUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJECNb JIS
JEMOHCTpAllUA CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOWM MHUKPOCKOTI,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckass paGora «l3ydueHue pe3yabTaToOB  MOHOTHOPHIHOIO
CKPEIIHUBAHUSA Y JPO30(UITBD).

IIpakTuyeckass  paGora  «l3yueHue  pe3ynbTaToB  JAUTHOPUIHOIO
CKpEIIUBaHUA Y IPO30(DUITBD».

Tema 13. 3akoHOMEpPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTMna u cpeabl npu  (GopMUpOBaHUM (PEeHOTHIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIC/ICTBCHHASI.

MopaudukanuoHHass u3MEHYUBOCTb. Poiib  cpenbl B (pOpMUPOBAHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuumu mnpusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKALMOHHON
U3MEHUYHUBOCTH.

['eHOTHIIMYECKAs] N3MEHUYMBOCTh. CBOICTBA TEHOTUITMYECKON N3MEHUYUBOCTH.
Bupl reHOTHTTMYECKOW M3MEHUUBOCTH: KOMOUHATUBHASI, MyTaIIMOHHASI.

KomOunaTuBHas u3MEHYMBOCTH. Meio3 M TOJIOBOM MpoIecC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATHUBHON N3MEHYUBOCTH B CO3JaHUH
TeHETUYECKOTO pa3HOOOpa3usi B Mpeiesiax OJJHOTO BUA.

MyTanmoHHas W3MEHYMBOCTh. BHAbl MyTalMi: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTauuu. SaepHeie U
nuToIUIa3MaTuueckue mMyrtauuu. CoMaTndeckre W moJioBble MyTanuu. [IpudmHbl
BO3HMKHOBEHUs MyTanud. MyrtareHpl ¥ UX BIHWSHAE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOI'O IMpOIecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HaciencTBeHHo m3MenunBoctu (H.M. BaBunoB). BHesnepHass M3MEHYMBOCThH U
HACJIECTBEHHOCT.

Onueenemuxa U 3INULEHOMUKA, pPONb INUSEHEMUYeCcKUx ¢Hakmopos 6
HAC1e008aHUU U USMEHYUBOCU (EHOMUNUYECKUX NPUSHAKOS VY OP2AHUZMOS.

JlemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. Y. BaBunos.

Tabmuel u  cxembl: «Buasl  u3meHuunBocTH», «MoaudukarmoHHas
U3MEHUYHUBOCTEY, «KomMmOnHaTnBHAsS U3MEHUYUBOCTHY, «Merno3y,
«OmogoTBopeHuey, «I eHeTnueckne 3a0071eBaHUS YEIOBEKaY, « BUIbI MyTauiiy.



OO6opynoBaHue: XUBbIE W TepOApHbIC SK3EMIUISIPbl KOMHATHBIX PACTCHUH,
pucyHkH (poTorpadun) )KUBOTHBIX C PA3TUYHBIMU BUIaMH U3MEHYMBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIIMOHHON W3MEHUYMBOCTH. IloCTpoeHHWe BapWallMOHHOTO psjga W
BAPHUALIMOHHON KPUBOW».

IIpakTnueckass padora «Myrtamuun y japo3oduiasl  (Ha TOTOBBIX
MUKpOIIperaparax).

Tema 14. I'eHeTHKA YejiOBeKa

Kapuotun wenoBeka. MexayHapoaHas IMporpaMma HMCCIEAOBAHUS T€HOMA
yenoBeka. MeTonbpl  M3ydYeHHUS ~ TEHETHMKM  4YeJIOBEKAa:  T'€HEaIOTMYECKUH,
OIM3HEIOBBIN, LIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONPENICIICHNE TE€HOTHIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[T11P-ananu3a. HacnencTtBeHHble 3a001eBaHusl YeioBeKa. [ eHHbIE U XPOMOCOMHBIE
0oJie3HW 4YeJoBeKa. bOJe3HM C HacIeICTBEHHOM IPEeApacmoOKEHHOCTHIO.
3HaYeHHE MEAUIMHCKOW T€HETUKUA B MPEAOTBPAILICHUN W JEYEHUH T€HETUYECKUX
3a00JieBaHUI 4YesioBeKa. MeIUKO-TeHEeTHUYEeCKOe KOHCYIbTUpOoBaHUE. CTBOJIOBBIC
KJIeTKHU. [[OHSATHE «TE€HETHUYECKOTO Ipy3a». DTUUYECKHE ACTEKThl UCCICIOBAHUMN B
00J1acTH peJaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['eneTnyeckue (HakTOpHl TIOBBIIIIEHHONW YYBCTBHTEIBHOCTH YEJIOBEKA K
bU3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolieh cpeabl. [ eHeTnyeckas
MPEIPACOIOKEHHOCTD YEIIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabnuiel u cxembl: «Kapuotun udenoBeka», «MeToJIbl U3yYEHUS TEHETUKU
qesioBeKay, «I eHeTHYecKue 3a00JICBaHUS YSTIOBEKAY).

IIpakTnueckas padora «CocTaBlIeHHE U aHAIN3 POJOCIOBHOM.

Tema 15. Cesnexuiusi Oprann3mMoB

JloMecTukauust W celeKuus. 3apOXKIACHUE CEIEKIMU W JOMECTHKAIUU.
VYuenue H. WM. BaBumoBa o IleHTpax mNOpoUCXOXKACHUS UM MHOTo00pa3us
KYJIbTYPHBIX pacTeHHi. PoJib celekunu B CO3aHUM COPTOB PACTEHUM U IOPOA
KUBOTHBIX. CopT, mopoaa, INTaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HaciaeACTBeHHOM wu3MeHumBocth H. WM. BaBuioBa, ero 3HaueHue s
CEJICKIIMOHHOM paboThI.

MeTonbl ceneKIMOHHOM paboThl. MCKYyCCTBEHHBIM OTOOp: MAcCOBBIA H
VHJIUBUTYaJIbHBIM. Jrtansl KOMOWHAIIMOHHON CCJICKIIUU. HcntwiTanue
MPOU3BOAMTENICH 1O TOTOMCTBY. OTOOp MO TEHOTUITY C TIOMOIIBIO OIECHKH
(deHoTHna MOTOMCTBA U OTOOP IO TEHOTUITY ¢ oMolibio aHanu3a JIHK.

HcKkycCTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJEeKIIMOHHOM  paboThl.
PagnanoHHBIN 1 XUMUYECKUA MYTareHe3 Kak UCTOUHUK MYTAllMid y KYJIbTYPHBIX



dopm opranusmoB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHMS M METOJIOB
pekoMOuHaHTHBIX JIHK /11 moyyeHus uCX0IHOTO MaTepuaa Juisk CENEeKIIUH.

[Toyuenue MOJIUIIIIOU]IOB. BuayrpusugoBas TUOpUIU3AIIHSL.
bnuskoponcTBeHHOe — cKpemiMBaHue, wWwiM  UHOpuAMHT.  HeponctBenHoe
CKpelniuBaHue, win aytopuauur. ['ereposuc u ero mpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnancHHas rubpuausanus. [Ipeomonenue Oecrmoaus
MEKBUOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIUU PACTEHUI U )KUBOTHBIX. «3e1eHast
DeBoNOYUAY.

CoxpaHeHrEe U M3y4YEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
WX JUKAX  pPOAWYEH  JUIsl  CO3JaHUsS  HOBBIX COPTOB HW  THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. /H3yuenue, coxpawenue U  YnpasieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCBEEHHBIX U NPOMbBICIOBBIX HCUBOMHBLX
8 Yensax VAVHUeHUs CYUeCmeyiomux U co30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM uuclie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL,
nepeoosvix uoell U nepcnekKmuHbIX MexHON0SUU.

JlemoHcTpanuu

[Toptpersr: H. U. BaBuiios, 1. B. Muuypum, I'. /I. Kapneuenko, I1. I1.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl 1 cxembl: «L{[eHTpbI MPOUCXOXKACHUSI U MHOTOOOPa3us KyJIbTypPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEJICTBEHHOM M3MEHUMBOCTH,
«MeTtoapl cenexkumny, «OTnancHHas ruopuanzanus», «MyTtareHes».

JlabopaTopHasi padora «/3ydueHue cCOpToB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «/I3ydueHue METOI0B CENEKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKckypcusi «OCHOBHBIE METOABI M JOCTHXKEHUS CEJICKIIUM PACTEHUU M
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abOpaTopuio
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rusi U CHHTEeTUYECKAs] OHOJIOT U

OOBEKTHI, HCIHOJIb3yeMble B OHMOTEXHOJOTHMU, — KIETOYHbIE U TKaHEBbHIC
KYJIbTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTepUCTUKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJICOOTICYCHHE, TIONYyYEeHUE KHCIOMOJOYHBIX TMPOAYKTOB,
BuHOAEMNE. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHKPOOHOJIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Coznanue TEXHOJIOTMI M MHCTPYMEHTOB II€JICHANPABICHHOTO MU3MEHEHUS U
KOHCTPYHUPOBAHUS T€HOMOB C IIEJIbI0 MOJYyUYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalnX HE BCTPEUAIOIINECS B MPUPOJIe OMOCHHTETHYECKHE MY TH.



Kierounasa unxeHnepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHHU U
KUBOTHbIX. Kpuobanku. ComaTtnueckas ruOpuau3anus UM COMAaTUYECKUI
sMOpuoreHe3. lcmnonb3oBaHWe TalJIOWIOB B CEJIEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumel. Hcnoniv3oeanue MOHOKIOHANbHBIX U NOJIUKIOHATbHBIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuHs
AVNLEKIIETOK U KIOHWPOBAHME JKUBOTHBIX. MeETOA TpaHCIUIaHTALUMU SAEP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS] u MUKPOKIIOHANLHO2O
DPA3MHOIICEHUSL CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHass W TEHHas HWHXXEHepHus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekoMOnHaHTHBIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JIoOCTMKEHUss M NEpPCHEKTUBBI  XPOMOCOMHOW W TE€HHOM  MHXEHEPHHU.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI TEHHON HH)KEHEPHUU.

Menununckue OuorexHonoruu. [loctrenoMuas mudposas meguuuHa. [TLP-
AUarHocTuka. MeTaOOoJOMHBIM aHanu3, TEHOLEHTPUYECKUI aHalu3 IpoTeoMa
YesoBeKa JUIsl OLEHKH COCTOSHHUS €ro 340poBbi. lcronb3oBaHME CTBOJIOBBIX
kineTtok. TapretHas tepanus paka. 3D-Omommxenepuss s pa3pabOTKH
(yHIaMEHTAJIIBHBIX OCHOB MEIULMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUJIEKCHBIX
TKaHEH COUeTaHUEM TEXHOJOTMH TPEXMEPHOIro OMONpPHUHTHUHIA M ckadoyauHra
JUISL peLIeHUs 3a]1a4 [IEpCOHANM3UPOBAHHOW MEIULIMHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEIbI0 OOecreueHuss KOMOMHUPOBAHHOM
3amuThl OT Bo30yauteneit OPBU, ycraHoBieHME MOJEKYISIPHBIX MEXaHHU3MOB
¢yuxunonupoBanusi PHK-congep:kamumx BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! n cxemsl: «/crnonb3oBaHHE MUKPOOPTAaHU3MOB B MIPOMBIIIJIEHHOM
pOMU3BOACTBEY, «KiteTounast nnakeHepus», «I'eHHast HHXKEHEPU».

JlaGopaTopHnasi padora «/3yueHne o0beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKUCIIBIX MPOAYKTOBY.

dKekypeusi «bHOTEXHONOTHST — BaKHEWIIash MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue W pa3BuUTHE IBOJIOUMOHHBIX NpeACTABJIEHUN B
ouoJiornu

OpomonmonHas teopust Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AesaresnbHocTh Y. J[apBuHa.

JIBrKy1Me cuiibl 3BOIOUMU BUAOB 10 Y. JlapBUHY (BbICOKAsi UHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEACTBEHHAass M3MEHUYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuHTeTHUecKOi Teopun H3Bomornuu (CTD). HelitpansHas
Teopust dBomtouuu. CoBpeMeHHas dBOJIOLNMOHHAS  OuWojorusg. 3Ha4YeHUE
ABOJIIOIIMOHHON TeopuH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KApTUHBI MUPA.

JdeMoHCcTpaMu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosee, Y. lapBun, C. C. UerBepuxos, U. 1. lImansraysen, k. Xonnenn, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema >xkuBod mnpuponsl (mo K. Jlunnero)y,
«JlectHunia xuBbIX cymiecTB (o Jlamapky)», «Mexanusm (HopMUpPOBAHUS
npucrnocoOyieHnii 'y pacTeHuil W >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapsuna», «@opMbl 00pbOBI
3a cymectBoBanue», «llopoasl romyGei», «MHoroodpasue KyJabTypHbIX (opm
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo 4. [apBuny)», «CxemMa COOTHOIICHMSI JBWXKYIIUX CHJI DBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUS] CHHTETHYECKOW TEOPHUH IBOJIFOLIUN.

Tema 2. Mukpo3BoIIOLHS U €€ pe3yJIbTaThl

[Tommynsinusa Kak 3J€MEHTAapHAasl €aUHULIA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIECHKM TE€HETUYECKOro pa3HooOpa3us W CTPYKTypbl HOmyisiuui. lM3MeHeHue
reHooHJIa TOMYJSLUMKA KaK »3IIEMEHTAPHOE 3BOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHetnueckoro paBHoBecus Jx. Xapau, B. BaitnGepra.

DOnemeHTapHble (PAKTOPHI (IBIIKYIIME CHIIBI) 3BOJIONMHA. MyTaIllMOHHBINA
npouecc. KomOuHaTuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciy4aiiHble
HEHAIpaBJIEHHbIE M3MEHEHHUS YacTOT aieraed B nomymauusx. O¢pQdexT
OCHOBaTensd. JDgpgexkm Oymuvinounozo copaviwka. CHudiCeHue 2eHemuyecKo2o
pasnooopazusi: npuuunsl u cireocmeus. Ilposenenue s¢pghexma Opetigha 2eros 6
bonvuwux u  manelx  nonyaayusx.  Mwurpanuu.  MBondmus  mOMyJISIIHA:
reorpaduueckas (mpocTpaHCTBEHHAs ), OHoJIoruuecKkast (pernpoayKTUBHA ).

EctecTBeHHbIl 0TOOp — Hampasisitoui ¢aktop 3Bomonuu. Dopmel
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIUH, CTAaOMIM3HPYIONIUN,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbBIN). [lomoBo#t oTOOp. BO3HMKHOBEHWE M DBOJIONHS COIMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0eHHOCTh  OpPraHU3MOB  KaK  pe3yJbTaT  MHUKPO3BOJIOLIMH.
Bo3HukHOBEHHE ~ TPUCHOCOONEHMM Yy OpraHu3smMoB.  ApomMopdo3bl 17}
uanoagantauuu. [lpuMepsl nprucnocoOieHnit y opranu3mMoB: MOpP(OIOrHuecKue,
¢usnonornyeckue, - OMOXMMHUYECKHE,  ToBeneH4Yeckue.  OTHOCHTEIBHOCTH
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BupooOpa3oBaHue Kak pe3ynibTar
MUKpO3BOIIOIMH. M3omsamus — kiaroueBor ¢akTtop BupooOpazoBanus. llytu u
CrocoOBbI BUA000pa30BaHUs: ajuionaTpuieckoe (reorpadudeckoe),



CHMIATPUYECKOE (3KOJI0OTUYECKOE), «MTHOBEHHOE» (monuIIonIU3anus,
rudpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

MexaHu3Mbl pOpMUPOBAHUSL OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  sBoMOIIMOHHOM  Oumoyiornu B pa3pabOTKe HAy4YHBIX  METOJ/IOB
coxpaHeHus OMopa3Ho00pa3usi. MUKPOIBOIIONHMS M KOIBOJIOLMS Mapa3uTOB U UX
X03s51eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMYMBOCTH K AaHTHOMOTHUKAM M CITOCOOBI
O0pBOBI ¢ HEH.

JleMoHCTpaIMuA

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

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHYHUBOCTHY, «llomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBlieHus: 3akoHa Xapau—BaiinOepray, «JIBmwkyiue
CUJIBI ABOJIIOIIUNY, «IKOJOTHUECKasT M3OJISIIUS TOIMYJISIUNA CeBaHCKOM (hopemmny,
«l'eorpadmueckasi U30JSALUS  JUCTBEHHUIIBI CHOUPCKOM U JTMCTBEHHUIIBI
naypckoiy, «IlomynsiiiMOHHbIE BOJIHBI YUCICHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JICUCTBUSA E€CTECTBEHHOTO 0TOOpa», «®DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«nycTpuanbHblil MenaHu3M», «KuBbie uckomaempie», «[[OKpOBUTEIBLCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckue axantauuu», <«lIprUCnOCOONIEHHOCT, OpPraHU3MOB H €€
OTHOCUTENBHOCTBHY», «Kpurepun Bupa», «Bunsl-nBoitHukn», « CTpyKTypa BUIA B
npupozae», «CrocoObl BumooOpa3zoBanusy», «I'eorpaduueckoe BuUI000pa3oOBaHUE
TPEX BUJOB JAHJBIIICH», «IDKOJIOTHYECKOE BUI000pa30BaHWE BHJOB CHHHUID,
«ITonmumousel pacteHuiy, «KamycTHo-peieqHblid THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, UydeJa MTHI] U
3BEpel C TpUMepaMH Pa3IMYHBIX TMPUCIIOCOOJEHUM, dYyuena NTHI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHWi OJM3KUX BUIOB, OOpPa30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlabGopaTopnasi paGora «BbisiBIeHHE H3MEHUYMBOCTH y OCOOEH OJHOTO
BUJI».

Jlabopatopuass  paGora  «lIpucmocobnmenus  oOpraHu3smMoB U  HX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTHY.

JlabopaTtopnass pabdora «CpaBHEeHHE BHJOB 1O MOP(HOIOTHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJiIOUMs U €€ Pe3yJibTaThl

Metoasl M3ydeHMST MaKpOd’BOJOIMU. [laneoHToNOrMYECKHE  METOJIbI
uzydeHus: oHBoionuu. Ilepexonnbie ¢opmbl W (QUIOTEHETUYECKHUE  PSIbI
OpraHU3MOB.

buoreorpaduyeckue meTonbl uzydeHus 3BomOIuU. CpaBHeHHE (GIIOpHI H
¢dayHpl MaTepukoB M OCTpoBOB. bumoreorpaduueckue obnactu 3emun. Bumbl-
SHJIEMUKU U PEIUKTHI.



OMOpHONOrHYECKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHUS
ABOJIONMHU. ['e€HeTHYeCKue MEXaHWU3Mbl HBOJIOLMM OHTOIEHE3a U IOSIBJIICHHS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMUHBIE W  AHAJIOTUYHBIE  OPTaHBI.
PynuMenTtapasie  opranbl W araBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHEe ¢  MaTeMaTHMYeCKWe  METOAbl  HW3YYCHHS  DBOJIOIUU.
I'omonoruynsie TeHbl. COBpeMEHHBIE METOIbl MOCTPOCHHUS (UIOTCHETHUECKUX
NEPEBHEB.

XpOMOCOMHBIE MyTalliX U 3BOJIOLHS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) IBOJIOUUM. [Ipunyun cmenvl GyHKYuUL.
HeobOpatumocTs 3BosonMK. AnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOIU Y.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, O. ['ekkenb.

Tabmuubl 1 cxeMbl: «DUITOTEHETUYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punuoduts»y,  «CeMeHHbIE
ManopoTHUKW», «buoreorpapuueckne 30HbI 3emin», «Jpeid KOHTUHEHTOBY,
«Penuktely, «HauvanmpHble cTaguu SMOPHUOHAIBHOTO pa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aAHAJOTMYHBIE OpraHbl», «PyIUMEHTH,
«ATaBU3MB»Y, «XPOMOCOMHBIE HaOOpbl YEJIOBEKa W IIMMMaH3e», «lJaBHbIE
HaIPaBJICHUS IBOJIONHUIY, «OO0I11I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJBSDKH HCKOIMAEeMbIX OCTaTKOB
OpraHu3MOB, MYJISI’KH TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOWOreHe3 u
naHcrepmusi. JJoHayyHble IpeACTaBICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOXKICHHS )KU3HU U €€ onpoBepxeHue onbitamu O.
Penu, JI. Cnannannanu, JI. [lactepa. [Iporcxoxknenne >ku3Hu U acTpOOHOJIOTHS.

OcHoBHBbIE JTanbl HEOPraHUYECKOU SBOJIIOLUH. [ImanerapHas
(reosorvyueckas) DSBOJIIOIMA. XUMHUYECKas HBOJIONHUA. AOUOTCHHBIM CHHTE3
OpraHhyYecKux BemecTB u3 Heopranudeckux. Ombir C. Mwmwiepa u I'. IOpu.
ObpazoBanue mnonumMepoB u3 MoHomepoB. KoauepBaTHas rumoteza A. M.
Omnapuna, runore3a nepBudHoro oyiapona JIx. XomnaeitHa, TeHeTUUECKas TUTIOTE3a
I'. Ménnepa. Pubozumer (T. Yex) m runoresa «vupa PHK» VY. T'mnGepra.
dopMupoBaHUE MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

Uctopust 3emnmn u MeToAsl e¢ u3yuyeHusa. lckomaemble opraHuyeckue
ocrarku. ['eoxpoHonorus u e¢ MeroAbl. OTHocuTenbHass W aOCOIIOTHAs
re€OXPOHOJIOrus. ['€0XpOHOIOrHYecKast Kajla: 30HbL, 3Pbl, IEPUOABI, FTOXH.



Hauvanbubie 3Tambl opranndeckoi sposounu. [losBiieHne u 3BomtONUSA
NEPBBIX KJIETOK. DBOMIONUS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUICHKM KaK aHaJoT MEPBBIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTEHE3). DBOIIOLUOHHOE TPOUCXOXK]ICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BoO3HHKHOBEHHE
OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC 3Tallbl 3BOJIONHMH BBICIIUX pacTeHuid. OCHOBHBIE apoMopdo3bl
pactenud. Beixonm pactenuii Ha cymy. [losBieHHE CHOpPOBBIX pPacTEHUU H
3aBoeBaHME uMH cymu. CeMeHHble pacTeHHs. [IpOMCXOXKIEHHE IIBETKOBBIX
pacTeHUN.

OcCHOBHBIEC 3Tanbl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHbIE apoMOP(O3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuit. [IpoucxoxaeHrue MIEKONMUTAOIMIUX |
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHHe OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emiie MO dpaM M NEPUOJAM: apXeH, NPOTEPO30u,
najgeo3oi, Me3030M, KalWHo30i. OOmas XapakTepuCTHKAa  KIUMara W
reoJorndyeckux mnpoueccoB. [losBiieHMEe M pacuBeT XapaKTEPHBIX OPTraHU3MOB.
VYriieobpa3oBaHue: €ro yclIoBUS U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI Ipouuioro. IlpuunHsl n
CIEACTBUS MacCOBBIX BbBIMUpPAaHU. COBPEMEHHBIN SKOJOTMYECKHA KPU3HUC, €ro
ocobennoctH. [Ipobiema coxpanenus 6mopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHnmnel kiaccuduxanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIBI OPTAHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, . . Meunuxkos, A. N.
Omnapumn, [Ix. Xonneln, I'. Memnep, C. Munnep, I'. FOpu.

Tabmuier u cxeMbl: «Cxema onbita @. Peauy, «Cxema omnbita JI. ITactepa mo
M3YUYCHHIO CaMo3apokIeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. Opuy»,
«JTanbl  HEOPraHWYECKOW  JBONIOLHUM»,  «[ €OXpOHOJIOrMYECKass  IIKaJay,
«HavanpHble 3Tanbl OpraHUYEecKoi IBoNOIIUNY, «CxeMa 00pa3oBaHUs dYKapHOT
nyTeéM cumOuoreHeza», «Cucrema >XuUBOM mNpupoabl», «CTpoeHue BHUpPYCa,
«Apomopdossl  pactenuity, «PuHHOGUTHY, «OTHOKIECTOYHBIE BOJOPOCIIY,
«MHorokiierounsle Bogopocian», «Mxu», «llanmoporHukn», «l'onoceMeHHbIe
pactenus», «OpraHbl UBETKOBBIX pacTeHui», «CxeMa pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdo3sl KUBOTHBIXY», «lIpocteitmmey», «KumednomnomnocTabiey,
«Ilnockue YepBUY, «YneHucToHoruey, «PEIOEI, «3eMHOBOJIHBICY,



«IIpecmpikaromuecs», «lItunpy, «Miekonurarommey», «Pa3BuTue XHU3HH B
apXxeuckou spe», «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
I1aJIE030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAy.

O6opynoBanue: repdbapuyd pacTEHUM pPA3IMYHBIX OTIEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, 4Yyde€ja MTUIl WU 3BEPEH,
KOJUICKIIMM OKAMEHEIOCTEH, IOJE3HBIX HCKONMAEMBbIX, MYJSDKH OPraHWYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  ga0oparopHas padora «MoJenupoBaHHE — OIBITOB
Mumepa—tOpu 1o uzydeHuto abMOreHHOro CMHTE3a OPraHUYeCKUX COSAMHEHUI B
MEepBUYHOM aTMochepe.

JlaGoparopHasi padora «l3ydeHue M ONKHCAHHUE HCKOIAEMBIX OCTaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTuyeckass padora «l3yyeHue OCOOECHHOCTEH CTPOEHUS PpPaACTEHUU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «M3yueHne oCOOCHHOCTEN CTPOCHUS MTO3BOHOUHBIX
KUBOTHBIX).

Tema 5. IlpoucxoskaeHne YyeJi0BeKa — AaHTPONOTeHe3

Pazniesnbl 1 3a1aun aHTPONOJNIOTUKM. METOAbl AHTPOTIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O TMPOUCXOXKICHUM 4YeJIOBEKa. PenurnosHbie
BO33peHUs. COBpEMEHHBIC HAYYHBIE TEOPUHU.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJ0KEHNE YEIOBEKA.
CBugerenscTBa  CXOJCTBAa  YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOP(OIIOTHIECKHE, AMOPHOJIOTHYECKHE, (bH3H0I0Tr0-OMOXUMHUECKHE,
nopeAeHYeckrne. OTINYUS YeJIOBEKA OT KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CHUCTEMBI.

JIBrkymue cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTUYECKHE, COIUATbHBIC.
CooTHollIeHHnEe OMOJOTUYECKUX U COLMATIBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcCHOBHBIE CTaJUU aHTpONOreHe3a. PaHHWE ueIoBeKOOOpasHbIE OO0E3bsIHBI
(IpOKOHCYJIBI) M paHHHME MOHTUIbI — O0IIKE MPEAKU YeJIOBEKOOOPA3HBIX 00€3bsH U
JMO/IEN. ABCTPAIONUTEKN — JBYHOTHE NMPEIKH JoJei. YenoBeK yMenblid, MEPBbIE
U3TOTOBJICHUS OPYIUM TpyAa. UenoBeK NPSAMOXOISAIINN U NEPBbIM BBIXOJ JIFOAEH
3a  mpenensl  Adpuxku. UYemoBek reijenbOeprckuii — - o0mME  MIpeaok
HEAHJEPTAIbCKOIO YEJIOBEKAa M UYEJIOBEKAa pa3yMHOro. UenoBek HeaHIEepTAIbCKUI
KaK BHJ JIIOJEH XOJOAHOTO KJMMarta. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeneinamMu AQpuku.
[TameoreneTrka u najneoreHOMHMKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIIHIX
yesnoBeka. MyTalMOHHBIN Tporiecc M noJuMopdusMm. llomynasiuoHHbIE BOJIHBI,
npeid reHoB, murpanusa U «d3QQPeKT ocHOBATENs» B MOMYJSIUSIX COBPEMEHHOIO
YeJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonpmme pacel: €BpOINEOUIHA
(eBpasuiickasi),  aBCTpaJlo-HETpOMJIHas  (dPKBaTOpUalibHAasl),  MOHTOJOUJHAS
(a3narcko-aMepuKaHckasi). Bpems um myTH pacceneHus 4YesloBeKa IO IUIaHETe.
EnuncTBO  yenoBeueckux pac. HayyHas  HECOCTOSITENBHOCTH — pacu3Ma.
[Ipucnoco01eHHOCTh 4YelloBeKa K pPAa3HBIM YCIOBHUSIM OKPY>KAIOIIEH CpeJbl.
Brnusaue reorpaduueckoil cpenbl W Apeiia TeHOB Ha MOPQOJIOTHIO |
(PM3HOJIOTHIO YETOBEKa.

MexaucuMiiiHapabpie  MeToabl B pusnueckod  (OMOJIOTHYECKOM)
AHTPOIOJIOTUM.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTMS. M NaJ€0aHTPOINOJIOTHUs
YeJIOBEYECKUX MOMYJISIUi. buocolnuanbHble UCCIEOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanue K03BOONMHI OMOJIOTMYECKOTO U COIMATIBLHOTO B UETIOBEKE.

JleMoHCTpanun

[Hoptpetsr: Y. apsun, JI. JIukn, . 4. Poruacknii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToabl aHTPOMOJIOTHIY, «[ 0JTOBHOM MO3T YeIOBEKaY,
«YenoBekooOpa3Hbie 00€3biIHb», «CKeleT YeloBEeKa W CKEJIET LIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MBbIY, «/[BHXKYIlIME CHIIBI aHTPOIIOTE€HE3a», « DBOITIOLIMOHHOE
IPEBO  4YEIOBEKa», «ABCTpainonutek», «YemoBexk  ymenbli», «Yemosek
NpAMOXOIsIIIniy, «JleHncoBckuii uenosexk» «Heanaepranbipy, « KpomaHnboHIIE,
«IIpenku yenoBekay, « ITaIbl IBOJIOLUN YETOBEKaY, «Pachl UEIOBEKay.

OOopynoBaHue: MyJSDKM — OKaMEHENOCTeH, MpeIMETOB MaTepHallbHOU
KyJIbTYphl ~TPEAKOB 4YeJOBEeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OMOJEHCKUMHU CIOKETaMU TPOUCXOXKICHUSI 4YeJIOBEKa,
(doTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEhb
yepena uejioBeKa M 4Yeperna IIUMIaH3e, MOJEIb KUCTH YeJIOBeKa M KHUCTH
MIMMIIaH3€, MOJIEJIM TOpCa MPEAKOB YeJIOBEKa.

JlabopaTtopuasi paGora «l3ydeHue o0OCOOCHHOCTEH CTPOCHHS CKejeTa
YeJI0BEKA, CBSI3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTnyeckas padora «/3yuyeHre SKOJIOTUYECKUX aIaNTALMN YETOBEKay.

Tema 6. Jxojorusi — Hayka 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB U
HAJOPraHU3MEHHBIX CUCTEM C OKPY Kalollei cpeaoi

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpynaax A. I'ymOonbara, K. ©. Pynbe,
H. A. CeBepnoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauca. Pa3nensl u 3amauu
9KoJIOTHH. CBSI3b SKOJIOTUU C APYTUMH HAYKAMU.



Metonsl sxonoruu. [loneBble HaOMIOAEHHUA. DKCIEPUMEHTHI B SKOJIOTHH:
npupoAHble U JlabopaTopHble. MoJeaupoBaHUEe B HKOJOTUU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHAIBHBIN U TJI00ATBHBIM.

3HaUYCHHE DOKOJOTMYECKMX 3HAaHUM JUIA  YeJIOBEKa. OJKOJIOTMYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€il 4esnoBedecTBa ¢ npupomaoil. dopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTUYECKON I'PaMOTHOCTH HACEIEHUSI.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, 3. 'ekkens, A.
Tencnu, B. H. Cykaues.

Tabnuibl u cxembl: «Pa3nenst axosorum», «MeTobl dKoJoruny», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEH CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HCCIIETOBAHUIN.

Tema 7. Opranu3msl 4 cpea OOUTAHUS

DKoJIOTHYecKre (PaKkTopbl U 3aKOHOMEPHOCTU MX AeicTBuia. Kiaccudukanus
AKOJIOTUYECKUX (PAKTOPOB: abMOTHYECKHE, OUOTUUECKUE, aHTpONOreHHbie. O0mue
3aKOHOMEPHOCTH JEHCTBUA 3KOJorHueckux ¢akropos. IIpasuno munumyma (K.
Hnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBl.

AbuoTtnueckue (paktopel. CBeT Kak dKojormyeckuil Qakrop. [elicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX [0 OTHOWIEHUIO K cBeTy. CurHanabHas pojb CBeTa.
doTonepruoansM.

Temneparypa kak skojormyeckuid Qakrop. [elicTBue Ttemmeparypbl Ha
opranu3Msbl. [IoKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocTh kak skojormyeckuid (pakrtop. Ilpucnocobienus pacTteHud K
nojAepkaHuio BojgHOTO Oananca. Knaccudukanuss pacTeHUil MO OTHOIICHUIO K
Boze. [Ipucrnoco6nenuns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHM3MOB: BOJIHAs, HAa3eMHO-BO3AYIIHAs, MOYBEHHAs,
riyOMHHAs  TOJANOYBEHHAs,  BHYTpUOpraHuU3MeHHas.  DHU3UKO-XUMUYECKHUE
O0COOEHHOCTH cpel oOuTaHusl OpraHu3moB. IlpucnocoOneHus: OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOYHBIE H
roau4Hble pUTMBL. [IpHcrnoco0IeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHHSIM
YCJIOBUU JKU3HU.

Kusnennsie Qopmbl opraHuzmoB. [lonsitue o Jku3HEHHOH (opme.
XKuzHennsie GopMbI pacTeHUIL: 1€pEBbsl, KYCTAPHUKH, KYCTADHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJICTHHE TpaBbl. JKuU3HEHHBIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue (hakTopHl. Bungsr OMOTHYECKUX B3aMOJIECTBUU:
KOHKYPEHITUS, XUITHUIECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomeparius,
MYTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3auMoJIecTBUs  (TomMyeckue,  Qopuyeckue, ¢dadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JJisi CYIIECTBOBAaHUS OPraHU3MOB B Cpele
obutanus. [I[puHINT KOHKYPEHTHOTO UCKITIOUCHUS.

JdeMoHCcTpaMu

Tabmuubl U cxembl: «IDKkonorudeckue @akrtopb», «CBETOBOW CHEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpOBHbIC
KUBOTHBIC», «XOJOJHOKPOBHBIEC KUBOTHBIEY», «DU3MOJOTHUECKUE aJallTaluu
KUBOTHBIX», «Cpelbl OOWUTaHUA OpraHu3MoB», «bHuoTOrMYecKHe PUTMBIY,
«Kuznennole  (Gopmbl  pacteHuit», <«OKuzHeHHble  (DOPMBI  KUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO Jecay, «llenu
NUTaHUS», «XumHuuectBoy, «llapazutuzmy», «Konkypenuus», «CumoOuosy,
«KomMmeHcanmzm.

O6opynoBanue: repObapuM pacTEHUW UM KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BJIUSHUIO PAa3IUYHBIX OJKOJOTUYECKHX (AaKTOpPOB, TepOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHI, CBETOJIOOMBBIC, TECHEIIOOMBBIC U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTEHUSI, TepOapuu U KOJUJICKIIUU TEIJIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Yydesa MTHUIl U 3BepeH, repbdapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepoduraM, me3odutraMm, KOMHATHBIE
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpeax,
repOapuM M KOJUIKIIMM PACTEHUH U JKUBOTHBIX, OOJAJAIONUX YepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCJIOBUHN >KWU3HHU, repdapuul u
KOJUIGKIIMM PACTEHUU M >KMBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMHU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTHUECKUX B3aUMOCHCTBUSX.

JlabopaTtopuasi padora «BrbisiBIeHHE MNPUCTOCOOJICHUI OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlabopaTtopuasi padora «BrpisiBIeHHE MNPUCTOCOOJICHUI OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBIY.

JlaGopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dkos10rusi BUJ0B U MOMYJISAIMA

DKOJIOTHYECKUe XapaKTePUCTUKU MOMYJISIITUY. [omymsiius Kak
Ouosiorndeckas cucteMa. Pojib HEOTHOPOTHOCTH Cpeabl, GU3nUecKux 0apbepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonysiuid. OCHOBHBIE MOKAa3aTeNy MOMYISIUNA: YUCIEHHOCTD, IJIOTHOCTD,



BO3pacTHasi M IIOJIOBAsl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUA.

Dkosioruyeckas CTpykrypa nonyiasiuud. OneHKa YUCIEHHOCTU MOMYJISIIHY.
JluHaMuyKa MOMyJSUMA U €€ peryisiinua. buoTudyeckuil moTeHIUan MOMYJIAINH.
MopenupoBaHue IMHAMUKHA NONYJsIIUU. KprBble pocTa YNCIEHHOCTH MOIYJISLHH.
Kpusble BbIkUBaHUA. Perynsius 4YUCIEHHOCTH MOMYJSIUN: pojb (HaKTOPOB,
3aBUCAIIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJOTUYECKUE CTpAaTeruu BUIOB (T- U
K-ctparterun).

[TonsitTue 00 sKkomornueckoil Hume Buaa. Mectoobutanue. MHOroMepHas
Mozenb 3Kosiorndeckor HumM JIx.M. XarumHcoHa. Pa3sMepsl 3KOIOTMYECKOU
Huiy. [ToTeHunanpbHas U peain30BaHHAs] HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buasl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKAE SKBUBAIICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MHIPAlMi KUBOTHBIX. buonorndeckue
WHBA3UH Yy>KEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: k. . XaTdunHCOH.

Tabmuubl U cxeMbl: «DKOJOTHYECKHE XapAKTEPUCTUKU MOMYJISIUN,
«IIpocTpaHcTBEeHHasT  CTpyKTypa mnomyiasiuuu», «Bo3pacTHble  mUpaMHUabI
nonynanun», «CKOpPOCTb 3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranu3zmammn», «Mojeib 3kosiorndeckor Hummm [[x. M. XatuuHconay.

O6opynoBanue: repoapuu pacTCHUM, KOJUICKIIMH )KUBOTHBIX.

JlaGopaTtopnass pabGora «lIpucmocobieHus cemMsH pacTeHUd K
pPacCeNCHUIO.

Tema 9. DkoJiorus cood1IecTB. IKOJOTHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsizm Mexmy
OpraHu3Mamu B OMOLIEHO3E.

Dxocuctema Kak OTkpbiTasg cucteMa (A. J[x. Tencnaun). OyHKUMOHAIbHBIE
OJIOKM OpPraHM3MOB B JKOCHCTEME: TMPOAYIEHTHI, KOHCYMEHTBI, PEIYIECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOUOTHUECKHE OJIOKU
skocucteM. [TouBsl U Wbl B 3kOcUCcTEMAX. KpyroBOpoT BENIECTB ¥ OTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTelIM dSKOCHUCTEMBbl. buomacca ©  OpOayKIHS.
DKOJIOTHYECKHUE MUPAMUIbI UUCEI, OMOMACChl U SHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotuiku. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBUUHBIE U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOINOTCHHBIC BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe coobiectso. buopasnoobpasue u noaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMUBOCTHU COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03€P U peK. DKOCUCeMbl MOpell U
OKeano8. Ixocucmemvl MYHOP, 1€co8, Cmenell, NyCmbiHb.

AHTpONOr€HHBIE 3KOCUCTEMBI. Arposkocucrema. ArporeHo3. Pazmuuwns
MEX/1y aHTPOIIOT€HHBIMH U MTPUPOJIHBIMHU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOO3KocHCTeM. ['opojackas
dnopa u ¢ayna. CunHantponuszauus ropoickoit ¢ayHel. buonornueckoe u
X035IUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHUS OCHOBHBIX B3aHMMOCHCTBHI OpraHU3MOB B
skocucTteMax. Ponb kackaonoeo sggexma u 6udos-30ugpukamopos (Kiroueswvix
61008) 6 yHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC SHEPTrUU U BEUIECTB MEXKITY
CMEXHBIMHU 3KOCHCTEMaMH. Y CTOMYUBOCTh OPTraHU3MOB, MOMYJISIUN U SKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmol 8030eticmeus 3aepA3HeHUU pPA3HbIX munoe Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSX,
OCHOBbI  DKOJI02UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  8030€liCMBUSL.
MeTo10510THs MOHUTOPUHIA €CTECTBEHHBIX U AHTPOTIOI€HHBIX SKOCHCTEM.

JleMoHCTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CtpykTypa  OMoleHO3a»,  «IJKOCHCTEMa

IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIMOHAJIbHbBIC
IpYIIbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B 3KOCUCTEME,
«llenu nutanus (macTOUIIHAS, AETPUTHASA)Y, « IKOJOTUUYECKAS TUpAMUIA YUCET,
«IKojoruyeckas nupamuga OMoMacchl», «IKOJOTHYECKasi MUpaMUa SHEPTUNY,
«O06pa3zoBanue 0onotay, «llepBuunas cykueccus», «BoccTaHoBIeHHE Jieca MOcie
noxkapa», «JKocucTemMa 03epa», «ArpoueHo3», «KpyroBopoT BEmIECTB M MOTOK
SHEPTUU B arporeHo3er, «[Ipumepsl ypOoIKoCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uyydesia NTUIl U
3Bepel, repOapun KyJIbTYPHBIX U JUKOPACTYIIUX pACTECHUM, aKBAPUYM KaK MOJIEIb
SKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOOIKOCUCTEMBIY.

JlabopaTtopuasi pabdora «/3yueHue pasHOOOpa3Wsi MENKHX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcusi «DKCKYpCHUsl B TUIIUYHBIA OHoreoreHo3 (B ayOpaBy, OepesHsK,
SIBHUK, HA CYXO0JI0ObHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKCKYpCcUsi «IKCKYPCHUSI B arpO’KOCUCTEMY (HA IMOJIE€ WK B TEIUTMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riod6anbHas 3KocHUcTEMA

buocdepa — obuieranerapras o0ono4yka 3emiid, A€ CYHIECTBYET WIH
CyIlIeCTBOBaJA XKM3Hb. PazBuTHe mpeacTaBieHuii o ouocdepe B Tpynax J. 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ coctas. Kupoe
BEILIECTBO OMOCc(hephl U ero PyHKIIUH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdepbl. OcobenHocTn 6uochepsl Kak
rJ100aNbHON 3KOCUCTEMBIL. J[MHaAMUUeckoe paBHOBecue B bnochepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoja, a3oTa). PUTMUYHOCTD SBJICHMI
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Ouome. OCHOBHBIE OHOMBI CYIIU:
TYH/pa, XBOWHBIC JIeca, CMEIIaHHbBIE U MMUPOKOJMCTBEHHBIE Jieca, CTEIH, CAaBaHHEI,
MTyCTBIHU, TPONMUYECKHUE JIeca, BRICOKOTOPhs. Kiaumat, pacTUTEIbHBINA M KUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OILICHKA UX PECYPCHOIO MOTEHIMaja 1
Oonoc@epHbIX PYHKIUIA.

JlemoHcTpanuu

[Toptpetsl: B. W. Bepuanckuii, 3. 31occ.

Tabmuubl u cxembl: «['eocheprr 3emmuy, «KpyroBopoT azoTa B MpUpoOJEe»,
«KpyroBopoTr yrmepoma B mpupone», «KpyroBopoT KuCIOpoma B TMPUPOJICH,
«KpyroBopoT Bojabl B mpupojie», «OCHOBHbIE OUOMBI cyminy, «Kimumatuyeckue
nosca 3emun», «TyHapa», «Takra»y, «Cmemanusii jecy, «lInpokosncTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponmueckuit gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKITUU YKUBOTHBIX.

Tema 11. YestoBek M OKpy:Ka0IIa"A cpeaa

OKOJIOTUYECKHE KPHU3UCBI W WX NpPUYMHBL. Bo3neicTBhe dYenoBeKa Ha
ouochepy. 3arpszHeHue BO3AYIIHOM cpenbl. OxpaHa BO3IyXa. 3arpsi3HEHHE
BoAHOU cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenune mnouBsl. Oxpana
MMOYBEHHBIX pecypcoB. MI3MeHeHne KimMara.

AHTpOIIOT€HHOE BO3/ICHCTBHE HA PACTUTENIbHBIM U KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TPHHIIMIBI OXPaHBI TPHUPOJIHI.
Kpacasie xnHuru. Ocobo oxpansiemble mnpupognsie Tepputopuu (OOIIT).
Borannueckue canapl ¥ 300JI0THIECKUE TTAPKH.

OCHOBHBIC TPHUHIUIBI YCTONYMBOTO PA3BUTHS YEJIOBEUECTBA W TIPHUPOJIBI.
PanronansHO€  MPUPONOMONIB30BAHUE W COXpaHEHHWE  OMOJIOTHYECKOTO
pazHooOpasus 3emud. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX HKOJOTHUUYECKUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €TI0 BEPOSTHBIC TTOCIICICTBHS.

Pa3BuTne METOJOB MOHUTOPHUHTA pa3BUTHUS OMACHBIX TEXHOTECHHBIX
nporieccoB. CucmemHvie ucciedo8anus nepexooa K pecypcocbepezaiowell U
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvuvle ungopmayuonnvie cucmemol, obecneyugaroujue 00Cmyn K
uHgopmayuu no COCMOSHUIN OMOENbHbIX U008 U IKocucmem. OCHOBbI



IKOpeaduIumayuy 3Kocucmem U Ccnocob6o8 60pvoLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTNEM.

JleMoHCTpanun

Tabmuubl uw  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arpsi3HEHUe
ruapocdepbl», «3arpsizHeHre TouBbl», «llapHukoBBI 3ddexT», «Ocobo
OXpaHsieMbIE PUPOTHBIE TEPPUTOPUNY», «MOIENN yIIPaBIIEMOTO MUPAY.
Oo6opynoBanne: ¢doTorpaduu OXpaHIEMBIX PACTECHUN W JKMBOTHBIX KpacHoi
kHuru Poccuiickon @enepanuu, KpacHoi KHUTH pernuoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHX HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOy4aronMMucsl MporpaMM CpelHero oOuero oO0pa3oBaHMs: JIMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl 10 OMOJIOTUH
BBIJICTICHBI CJICYIOIIUE COCTABIIAIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CAMOOINpPENENCHUI0, Haluuyue momusayuu K OOydYeHHIO  OUOJIOTHH,
yeneHanpaegienHoe pazeumue BHYTPEHHHUX YOEXKIICHUNU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIMNA Pa3BUTHS OUOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHbL O0OYYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIPHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, IPUCYLIMMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPABOCO3HAHUS  DKOJIOTHUYECKOU
KYJBTYPBbl, CHOCOOHOCMU CMA8Umb eI U CTPOUTH )KU3HCHHBIE TJIaHBbI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOrPAMMBI IO OMOJIOTUU JOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHbHOM JESATEIbHOCTU B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEACHUS U CIIOCOOCTBYIOT TIpOIlECCaM CaMOMO3HAHUS, CAaMOBOCIUTAHUS H
CaMOpA3BUTHS, PA3BUTUS BHYTPEHHEW IO3ULMM JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO H
TpaIUIHASIM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon depepanuu, npupone u
OKPY’KaroIIEn Cpese.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHOro mnpeamera «buomorus
JIOJKHBI OTPaXXaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JHMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlMM, TO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTbITA U OMbITA JEATEIBHOCTH B IMPOIECCE PealM3allii OCHOBHBIX HalpaBJICHUMN
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOMErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IpaB MU OOS3aHHOCTEH, yBa)KEeHUE
3aKOHa U MPaBOIOPAIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKON JESITEIBHOCTH TMpPU  CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWH YYCOHBIX W IMO3HABATEJbHBIX 3aJ]1au, BHITTOJTHECHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3MIIMIO IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHITH €¢;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMH U
COLMAIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOIECCE COBMECTHOI'O BBIMOJIHECHUS
y4eOHBIX, TO3HABATCIBHBIX W HCCIEAOBATEIBCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPU OOCYXIACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCThH K TYMaHUTApHON U BOJIOHTEPCKOM JEATEILHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaX JaHCKOMU WJICHTUYHOCTH,
MaTpuoTU3Ma, YBaXXEHUSI K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTH IEpes
Ponuuou, ropmoctm 3a cBOM Kpai, CBOIO PoanHy, CBOM SA3BIK W KYJIBTYpY,
MPOIIIOE M HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IBI,
NOCTUXEHUAM Poccuu B Hayke, UICKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKMX YUYCHBIX B CTAHOBJICHHUE U
pa3BuTHE OWMOJIOTHM, TOHUMAHMS 3HA4YCHUsT OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujelHas yoeXI€HHOCTh, TOTOBHOCTh K CIYK€HHIO M 3ammTte OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

OCO3HAHUE JyXOBHBIX [IEHHOCTEN POCCUHUCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPATIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy IyIIIErO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJMUTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TNPHUHATHS IEHHOCTEH CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIOYasl 3CTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHHUE YMOIIMOHAIIBHOTO BO3/IEUCTBUSA KUBOU MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOW JTUYHOCTH;

5) ¢pu3uueckoro BocmUTAHHUA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS W
IMOLMOHAJIBHOIO 0J1arONOTyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0e30MmacHoro obpasza KU3HU
(3mopoBOE  NUTaHWE, COONIOACHUE TUTMEHHMYECKMX TpaBWI U HOPM,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH M OTAbIXa, peEryispHas (Qusndeckas
aKTUBHOCTH), OEpPEXHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PU3HUECKOMY U TICUXHMUYECKOMY 3/I0POBbIO;

MOHMMAHUE LEHHOCTH NpPaBWJ HHIUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAlUSIX, YTPOKAIOIINX 30POBbIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYyJy, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, TPYAOIO0HE;
TOTOBHOCTh K aKTUBHOM AESATEIBHOCTH TEXHOJIOTHYECKOW M COLMATIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEILHO

BBIINIOJIHSTH TAKYIO IESITEIbHOCTD;

UHTEpPEC K pa3inyHbIM cepaM MpodeccruoHaTbHON NeATENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiei mpodeccun W pearnu30BHIBATH
COOCTBEHHbBIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh U CHOCOOHOCTH K O0Opa3oBaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHMS:

HKOJIOTUYECKU 1IeJIECO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHHKY
KW3HU Ha 3eMJIE, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTUYECKOW KyJIbTYphl: MPUOOPETEHHE ONBITA
IJIAHUPOBAHUSL TIOCTYNIKOB M OLEHKM KX BO3MOXHBIX IOCIEACTBUI  IJIs
OKPYXKaroUen Cpebl;

OCO3HaHUE TJI00AJBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJieM W MyTed HX
peLieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUU
3HAHUST W YMEHHUS MpU pEUIeHUU MpoOJeM, CBI3aHHBIX C PALMOHAIBHBIM
IPUPOJIONONIB30BaHUEM  (COONIIOIEHWE  TPaBWJI  TMOBEACHHUA B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE pPABHOBECHS B DJKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OHOChephl);

AKTUBHOE HEMPUATHE JIEMCTBUM, MNPUHOCAIIUX BPEHN  OKPYNKAKOILIEH
OPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATh HEOIArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI PEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTHYECKOrO0 MBIIUIEHUS, SIKOJIOTUYECKON KYJIbTYPHI,
OTbITa JEeSTEILHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMM B IO3HABATEIIbHONW, KOMMYHMKATUBHOM M COIMATBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEATENbHOCTH SKOJOTHUUECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO TO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JIHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE $I3BIKOBOM W UWTATEIBCKOM KYJIBTYpbl KaK CpeICTBa
B3aUMOJICHCTBUS MEXKY JIFOJbMU U NMO3HAHUS MUPA;

MOHMMaHUEe crhenuduKku OMOJIOTUM KaK HayKd, OCO3HAHUS €¢ pPOJu B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUM 1E€JIOCTHOTO
MPEJCTaBICHUST 00 OKPYXKaIOIIEeM MHUpPE KaK O €JUHCTBE MPHUPOJbI, YEJIOBEKA U
oOliecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHUU MpodiieM
COXpaHEHUS IPUPOITHOTO PABHOBECHS;

yOEXJICHHOCTh B 3HAYMMOCTH OWUOJIOTHM [IJIi COBPEMEHHOW HMBUIN3ALINU:
oOecrieyeHuss HOBOTO YPOBHS Pa3BUTHUS MEAUIMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX  peliaTh PEeCcypCHble  MPOOJIEMBbl  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/A U3 TI00aTbHBIX IKOJIOTHYECKUX MPOOJIEM U
obecrieyeHusi  Mepexoja K  YCTOWYMBOMY  pPa3BUTHIO,  pallMOHATBLHOMY
WCTIOJb30BAaHUI0 TIPUPOJIHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TIOJYYCHHH OHMOJIOTUYECKHX 3HAHUUA B IEJIX
MOBBIIICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTU (PYHKIIMOHAIHHOW T'PAMOTHOCTH O0ydYaromuxcs, GopMupyemMon
MIpU U3y4YECHUH OMOJIOTHH;

MOHMMAHHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJb30BaTh TIOJIy9aeMble 3HAHUA IS aHAIW3a W
OOBSCHEHHSI SIBIICHUN OKPYXAIOIIEr0 MUPA W MPOUCXOAININX B HEM U3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAyYHBIX (PAKTOB H
UMEIOITUXCS JAHHBIX C LEJIbI0 TIOJIYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIPHO HCIOJIB30BaTh OMOJOTHMYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAyYHOM JESATEIbHOCTH, TOTOBHOCThH OCYIIECTBISATH
MIPOCKTHYIO U UCCIIEIOBATEIILCKYIO JIEITEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HEMPEphIBHOMY  OOpa30oBaHUIO U
caM000pa30BaHMI0, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHWM MO OHOJIOTMH B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mpenmera «buomorus
BKJIIOYAIOT: 3Ha4YMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI OOYyUYaIOIIMXCA
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEMU(GUKY METOAOB IIO3HAHWS,
HCTIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, IPOIiecC,
CUCTEMa, Hay4yHbIN (haKT, MPUHIHUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJIeIOBaHUE,  HAONIOJCHUE, M3MEpPEHUE,  OJKCIEPUMEHT U JpyTHe);
YHUBEpCAJIbHBIC y4deOHBIC JACHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecIeunBarone (dbopmupoBaHue (yHKUIHMOHATBHOU
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHUUH OOydaroluXcs; CHOCOOHOCTb
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCAJIbHblE ydeOHbIE JCUCTBHI B
ITI03HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHuss OHOJOTMM HA YpPOBHE CpeIHEro  oOIIero
oOpazoBaHusi y oOywatomerocs OyayT chOpMHUpPOBaHbI IO3HABATEIHHBIC
YHUBEpCalbHbIE YUeOHbIE JEHCTBUS, KOMMYHUKATHUBHBIE YHUBEPCAJIbHbIE YUEOHbIE
NEHCTBUS, pEryJlsATUBHBIE YHHUBEpCAlbHbIE Y4YeOHbIE JEWCTBUSA, COBMECTHAs
NEeSATEIbHOCTb.

MertanpenMeTHbIe PE3yJbTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro OOIIEro
00pa3oBaHuUsl IOJHKHBI OTPakKaTh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a30oBbIe JIOTHYECKHE AEHCTBHUA:

CaMOCTOSITENILHO  (OpMYJIHMpOBaTh W aKTyaJU3upoBaTh  Ipodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHHM 3HAHUI MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananuza, cMHTE3a, CpaBHEHUS, Kilaccuukanmu, 0000IIEHHS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUHN (BBLACTATh UX XapaKTepHble MPU3HAKH, YCTAHABIMBATH
CBSA3M C IPYTUMH MOHATUSAMH );

ONpENENATh LETu JeATeIbHOCTH, 3a/laBasi MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI IESITEIbHOCTU C MOCTABJICHHBIMU LESIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUA ISl OOBsCHEHUs (PAKTOB U SIBICHUMN
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE PACCyKIEHUs (MHIYKTHBHBIC, JEIyKTUBHbBIE, I10
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTpUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBOJbI U 3aKIIIOUCHUS;

OPUMEHATH  CXEMHO-MOJEJbHBIE  CpeacTBa IS IIPEICTABICHHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHHWN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  PaA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3JUYHbBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIN3a MMEIOITUXCS
MaTepualbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIEICTBUMN 1E€ATEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH padOTy B  YCIOBHUAX  pEajbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKUE NeiiCTBHUS:

BJIa/IETh HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JI€ATENbHOCTH,
HaBBIKAMM  pa3pelieHusi 1Opo0ieM, CIHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY IOUCKY METOJIOB PEIIEHU MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pA3JIMYHBIE BHJBI JCATEIBHOCTH IO IIOJYYEHHIO HOBOTO
3HAaHUA, €r0 HUHTEpIpeTaly, NpeoOpa3oBaHMI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3[IaHUN YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBIILIEHUS, BIaJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATUSAMU U METO/IAMY;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaATEIBHOU
NEeATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJlM3UpoOBaTh 3ajadvy,
BBIIBUTATh TUIIOTE3y €€ PEIICHUS, HAXOAUTh apryMEeHTbl Ji1 JOKa3aTelbCTBA
CBOMX YTBEPXKJICHHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETCHHBIN OTIBIT;

OCYILECTBIISATh IEJICHANPABICHHbBII MOUCK MEepeHoca CPEACTB U CIOCOOOB
nercTBUs B TPOGECCUOHAIBHYIO CPEY;

YMETh IMEPEHOCUTh 3HAHMS B IO3HABATEIbHYIO M IMPAKTUYECKYIO 00IacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEjararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pa6oTa ¢ uHpopMaIHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMaIuu (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJIOTMYECKUX CJIOBapsX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHamn3upoBaTh



MH(GOPMALIMIO PA3IUYHBIX BUOB U (OPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH
€€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Oumosornueckoir HHGOPMAITMU, HEOOXOAUMOU JJIsl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIHOJIb30BaHUS HWHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3IUUHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpenCTaBICHHUS
ouosiorndyeckor nHbopMaInuu (CxeMbl, rpaduKu, AUArpaMMbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KauyecTBE CpEACTBA mpu padboTe cC
Ouonornyeckod uHGPOpMAaIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE U
MaTeMaTU4YECKHE 3HAKHM M CHMBOJIbI, (popMyIibl, aOOpeBUATYPY, HOMEHKIATYpY,
UCIOJBb30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJIQJeTh  HaBBIKAMU  pAaCO3HABaHWsI M 3alUTBl  WHGOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) o6menmue:

OCYILECTBISATh KOMMYHHUKAIIMK BO BCeX c(pepax >KU3HU, aKTUBHO y4acTBOBATh
B JMAJIOTe WM JUCKYCCHM TIO CYIIECTBY OOCYKTaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXICHHS OTHOCHTEIHHO BBIMIOJHEHUS MpeajaraeMoit
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3MIMH JPYTUX YYaCTHHUKOB
JMajIora Uil JUCKYCCHH);

pacrmo3HaBaTh HEBepOalbHBIE CpEICTBAa OOIIEHUS, MOHUMATh 3HAUYCHHUE
COLIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTYyaIlUi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHUs APYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKECHHUSI,

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHUMATh ¥ HCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUYyATHHOU
pabOThI IPU PEIICHUN OUOJIOTHIECKON TIPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHS NP PEIICHNN YIeOHOM 3a1a4u;

BBIOMpPATh TEMAaTHUKy UM METOJAbl COBMECTHBIX JACHCTBUH C Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)I0TO YjieHa KOJUIEKTHBA,;



OPUHUMATh IL€JId  COBMECTHOM  JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWUHUPOBATh NIEUCTBUS MO €€ JOCTH)KCHHUIO: COCTAaBISATh IUIAH JACHCTBHIA,
pacupenensaTb pojad C Yy4eTOM MHEHHMH YYaCTHHKOB, OOCYXKJIaTh PpPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOET0 BKJIAJAa M KAXKIOIO y4YaCTHHKA KOMAaHJIbl B
oO1Iui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBAaTh HAEH C TMO3UIUH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJIATUBHBIMU JAeHCTBUSIMM:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAaHUS JUIsl BBISIBICHUS MpoOJeM U uX
pELICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHWM UEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHSX M IMOCTYNKAaxX MO OTHOLICHHUIO K XUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 310POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIITH
npo0JIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MNpoOJeMbl C  y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHU;

JaBaTh OLICHKY HOBBIM CHUTYyaLUsIM;

pacMpsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMUHBIX HPEINOYTEHHI;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OLICHMBATh NPUOOPETECHHBIHN OTIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO U NPOSABICHUIO MIMPOKOW 3SPyIuLUMU B
pPa3HBIX O00JIACTSIX 3HAHWM, TOCTOSIHHO TIOBBIINIATH CBOW O0Opa30BATENbHBIN |
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSM;

BJa/J€Th  HaBBIKAMU  [IO3HABAaTEIbHONW  peQUIeKCMH  KaK  OCO3HaHMS
COBEPIIAEMBIX JIEWCTBUMI M MBICIUTEIbHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI pedJIeKCUU JJI1 OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO NPHUHHUMATh PEIICHHS IO MX
CHUKEHUIO;



OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU AaHAJIU3€ pe3yIbTaTOB
JESITEIbHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

NPUHUMATh Ce0sl, MIOHUMAasl CBOM HEAOCTATKU U IOCTOUHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJlIu3e pPe3yJIbTaTOB
JESITEIbHOCTH;

IPU3HABATh CBOEC IIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIMU APYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pE3yNbTaThl OCBOCHMS COAEpPKAaHHUSA YYEOHOro IpeaMeTa
«buonorus» Ha yrayOJCHHOM YpOBHE OpPUEHTUPOBaHBI Ha oOecreueHue
npoguibHOro  oOydeHuss  oOydwaromuxcss  Omosiormr. OHM  BKJIIOYAIOT:
crienuduyeckue st OMOJIOTMU HayYHbIC 3HAHUS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BUJIBI NEATEILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUW M UX NMPUMEHEHHUIO B PA3JIMUHBIX YUY€OHBIX, a TAKKE B
peanbHbIX XKU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEICTABICHBI MO
rojilaM U3y4eHHUsl.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4eOHOTO mpeameta «buomorus» B 10
Klacce NOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECTE€ M PpOJU OHOJIOTHHM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TMPHUPOABI M  pEHIeHUH MOpo0JeM  palMOHAIBHOTO
IPUPOAOIIONB30BAHUSA, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUCHBIX B pa3BUTHE
OMoJIorny;

BIAJICHUE CHUCTEMOW OMOJOTMYECKMX 3HAHHMM, KOTOpas  BKIIIOYAECT:
OCHOBOTIOJIAralIIMe OHOJIOTUYECKHE TEPMHUHBI M TIOHATHUS (KU3HB, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOpPEryJsilHUs, CaMOBOCHPOU3BEICHHUE,
HACJICJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT WU PA3BUTHE), OMOJOTHYECKHUE TECOPHH
(knerounast teopust T. [lIBanna, M. llInelinena, P. BupxoBa, xpoMocoMHas Teopus
HacneacTBeHHocT T. Moprana), yuenuss (H. M. BaBwioBa — o 1eHTpax
MHOT0OOOpa3usi W  MPOUCXOXKJICHHUS  KYJbTYPHBIX  PAcCTCHMi),  3aKOHBI
(eamHOOOpaA3Usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACHISIJICHUs, YUCTOTHI TaMerT,
He3aBHUCUMOTO HaciegoBanus [. Menzens, TOMOJIOTUYECKHX PSIOB B
HACJIEICTBEHHOU V3MEHYUBOCTH H. . Basuiiosa), MPUHLIATIBL
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMM HAy4YHOTO II03HAHHUS, HCIOJIb3yEMbIX B
OMOJIOTUYECKUX WCCIIEIOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, W3MEpPEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCJE
OakTepuii, rpubOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB PpACTEHMM, >KMBOTHBIX, 4YEJIOBEKAa, IPOILECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIOIINX B OPraHMW3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMEHa BellecTB (MeTaboM3M), TPEBPAIICHUS SHEPTUHU, OpPOXKEHHUS,
aBTOTPO(MHOTO U TeTepoTpOodHOTO TUIIOB MUTAHMS, (POTOCHUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeW03a, raMeToreHe3a, IMOpUOreHes3a, MOCTIMOPUOHATBHOTO PA3BUTHUS,
pPa3MHOXKEHHUS,  HMHIWBHUIYaTbHOTO  pa3BUTHUA  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOO0DA;

YMEHHME YCTAaHABIMBATh B3aUMOCBSI3M MEXKIY OPraHOMJAaMU KJIETKHM U HX
(GYHKIUSMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M HX QYHKIUSIMH, MEXKIY
OpraHaMH W CHCTEeMaMH OpPTaHOB y pAacTEHUH, >KMBOTHBIX M 4YEJIOBEKa U UX
(YHKIUAMH, MEXAYy CHCTEMaMU OpPraHoOB M UX (YHKUUSAMHU, MEXKIY 3TalaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO LIUKJIA U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
TanaMu AMOPHUOHAIBHOTO Pa3BUTHUSA, TE€HOTUIIOM U (PEHOTHUIOM, (DEHOTUIIOM H
dbakTOpamMu cpesibl OOUTAHUS;

YMEHHE BBIABIATH OTJIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JIJIsl TOKA3aTEebCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOrMYECKUe 3a/1a4k, BhISBIATH IPUUMHHO-CIICICTBEHHbBIE
CBSI3M MEXKIY UCCIIEeyeMbIMU OMOJOTMUYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, J1€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MPAKTHYECKHE padoThl, COOJIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, TPOBEPSITh MX OKCIEPUMEHTAITBHBIMU
cpenctBamu, (GOpMyIUpys Iellb HCCICNOBAaHUS, aHAIM3HPOBATh MOTyUYEHHBIC
pe3yJIbTaThl U AeNIaTh BHIBOJIBL;

YMEHUE Yy4acTBOBAaTh B Y4EOHO-MCCIIENOBATEILCKONW paboTe 1o OuoJIorHw,
DKOJIOTMH U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIHHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  TOJYyYEHHBIC  pPe3yibTaThl HA  YYCHUUYECKUX
KOH(epeHIusIX;

YMEHHE OIICHUBATh AITHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
objactu  OMONOrMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOJIOTBOPEHHE, HAMpPaBJICHHOE M3MEHEHHE Te€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BhIOOp Oynmymied mnpodeccruoHanbHON
JESTEILHOCTH B 00JacTH OUOJOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIIICTBA, MUINEBOM MPOMBIIIEHHOCTH, YIIIyOJATh MO3HABATEIbHBIN
MHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJKEHHE  OMOJIOTMYECKOro  00pa3oBaHMsl B  OpPraHU3alUsAX CPEIHEro
po(hecCHOHANFHOTO U BBICIIETO0 00pa30BaHUSI.

[IpenmeTHBIC pe3yNbTaThl OCBOCHHS y4deOHOTO mpeamera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

chOpMHPOBAHHOCTh, 3HAHMM O MECTe€ M pPOJU OHOJOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUU 3aKOHOB MPUPOJLI U PEHICHUU SKOJOTHUECKUX
npoOJeM 4YeJoBe4YecTBa, a TAKXKE B PEIIEHHWH BOINPOCOB PALMOHAIBLHOTO
MPUPOJONOIB30BAHMS, U B POPMUPOBAHUU LIEHHOCTHOIO OTHOLIEHUS K MPHUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIaJIe POCCUHCKUX U 3apyO€KHBIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BIANETh CUCTEMON OWOJIOrMYECKUX 3HAHWM, KOTOpas BKIKOYAET
ONpeNeNeHus] M TOHMMAaHHE CYUIHOCTH OCHOBOMOJArarouMx OHOJIOrHYEeCKUX
TEPMUHOB M TOHSTHM (BHJ, dKOcucTeMa, Ouocdepa), OHOJOTUYECKUE TEOPHUHU
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIONNHU), YUCHUS
(A. H. CesepiioBa — 0 nyTsiIX U HampaslieHUsIX 3Bosronuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoasimieBoro cxoactsa K. M. bopa), npaBuna (Munumyma HO. JluOuxa,
AKOJIOTUYECKON THUpPAMHIbl DHEPTuu), TuroTesbl (rumote3a «mupa PHK» V.
['unGepra);

yMEHUE  BJQJ€Th  OCHOBHBIMM  METOJaMHU  HAy4YHOrO  [O3HAHMS,
MCIIOJIb3YEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, W3MepeHue, HaOJIOJICHUE, PKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS U
OIIEHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICIATh CYLUIECTBEHHbIC TMPU3HAKU: BUAOB, OHOTEOIIEHO30B,
KOCUCTEM M Ouocdepbl, CTAOMIM3UPYIOIIEro, ABMIKYIIETO W Pa3phbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIONaTPpUYECKOro u CUMITIATPUYECKOTO
BUI000Pa30BaHUs, BIUSHUS JABMOKYIITUX CHJI OBOJIOIMN HA TeHO(MOH T TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHMs, YepeIOBaHUs HAMPABICHUN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB U OTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXIY MPOIECCAMHU HBOJIOLNH,
JBYDKYIIUMHA CHJIAMUA AHTPOTIOT€HE3a, KOMIIOHEHTAMU Pa3UYHBIX IKOCUCTEM H
IPUCIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJIATH  OTJIMYMUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
IPUCIOCOOJIEHHOCTh BUJIOB K Cpejie 0OUTaHUsl, aDMOTUYECKUX U OMOTUYECKHUX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aWMOCBS3€M OpPraHM3MOB B  COOOIIECTBAX,
AHTPOTIOTCHHBIX M3MEHEHHI B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE aPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTelbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPEJIbl OOMTAHUS, CTUHCTBA
YeIIOBEYECKMX pac, HEOOXOTUMOCTH COXpPaHEHUS MHOrooOpasus BHIOB W
HKOCHCTEM KaK YCJIOBHS COCYIIICCTBOBAHMS IPUPOJIBI M YEIOBEUYCCTBA,

YMEHHE peniaTh OUOJIOTUYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKIY MCCIIETyeMbIMU OHOJOTHUYECKUMHU MPOILIECCAMU U SIBJICHHUSIMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUY TIOJTyUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH J1a00OpaTOpHbIE U IMpakTU4YEeCKHe padoThl, COOII0IATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bl, MPOBEPATh HX DKCIECPUMEHTATHHBIMH
cpeactBamu, GOpMyIUpYysS Ielb HCCICNOBaHUS, AHAIM3HPOBATH MOTyUYCHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIBL;

YMEHHME y4acTBOBaTh B Y4eOHO-HMCCIIEN0BATENbCKOW paboTe 1o OuoJioruu,
DKOJIOTMH U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIsATh  MOJNYyYEHHBIE  pPE3ydbTaThl HA  YYCHHUYECKUX
KOH(DEpEeHITUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUU KU3HU, YEIIOBEKa
M 4YEeJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIOco0ax MpeloTBpaLICHUS
r100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BHIOOp Oyayiield mnpodeccuoHaIbHOMI
JEsITeIbHOCTH B 001acTU OMOJIOTHH, HKOJIOTUH, TPUPOIONIOIB30BaHNUS, MEAUIIMHBI,
OMOTEXHOJIOTMH, TICUXOJIOTMH, BETEPUHAPUM, CEIBCKOTO XO35AWUCTBA, MHILEBOM
MPOMBINIJICHHOCTH, YIIyOJATh TO3HABaTeNbHBIM WHTEpEC, HAIpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccHu W MPOJOIDKEHHE
OMOJIOTHYECKOro 00pa3oBaHUs B OpTraHU3AIUSAX CPEIHEro MpodecCHOHANBHOTO U
BBICIIETO oOpa3oBaHMs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HanmenoBanue pas3nenoB u Tem KosmuectBo vacos DnexTpoHHBIE (IIUPOBLIE)

/T MIPOTPaMMBI Bcero | KonTponbHbIe [IpakTuueckue o0Opa3oBaTenbHbIE PECYPCHI

paboThI paboThI

1 buonorus kak Hayka 1

2 JKuBbIe CUCTEMBI U UX U3YYCHUE 2

3 buonorus kietku 2 0.5

4 XHAMHUYECKAs] OpraHu3anusl KIETKA 10 1

5 Crtpoenue v PyHKITUN KIETKA 8 2

6 OOMeH BeIIeCTB U MpeBpaIieHne 9 1
SHEPTUHU B KIIETKE

7 Hacnencreennas ungopmarus u 9 0.5
peanuzanus e¢ B KJIETKE

8 JKHW3HEeHHBIN UK KIETKU 6 1

9 Crtpoenue u pyHKIIMM opranu3MoB | 17 1.5

10 | Pa3mHOXeHUE U pa3BUTHE 8 15
OpraHU3MOB

11 | I'eneruka — HayKa o 2 0.5
HACJICJICTBEHHOCTH U
W3MEHYMBOCTH OPTaHHU3MOB

12 | 3akoHOMEpHOCTH 10 1
HACJIEICTBEHHOCTU

13 | 3aKOHOMEpPHOCTH U3MEHYUBOCTH 6 1

14 | I'eneruka 4enoBeka 3 0.5

15 | Cenekuusi opraHu3MOB 4 1

16 | bBuoTexHOJOTHS U CUHTETHYECKAs 4
ouomnorus

17 | PezepBHOE BpeMs 1

OBIIEE KOJIMYECTBO YACOB T10 [TPOTPAMME 102 0 13




11 KUIIACC

Ne HaumeHoBaHme pa3aeioB U TeM KomnnuecTBo yacos DNEKTPOHHBIC
n/m IPOTPaMMBI Bcero | Kontponpabie | IlpakTuueckue (g poBbIe)
paboThI paboThI o0Opa3oBaTeIbHbIE
pecypchl
1 3apoKIEHUE U PA3BUTHUE 4
ABOJIIOIMOHHBIX MPEJICTABICHUN B
OmoJsioruu
2 MUKpPO3BOJIIOLUSA U €€ PE3YIBTATHI 14 2
3 Makpo3BOJIIOLUSA U €€ PE3YIBTATHI 6 1
4 [IpoucxoxaeHue u pa3BUTHE JKU3HU HA 15 1 1.5
3emiie
5 IIpoucxoxieHue 4yeaoBeKa — 10 1
aHTPOTIOTeHE3
6 DKoJorus — HayKa o 3 0.5
B3aMMOOTHOIICHHSIX OPTaHU3MOB U
HAJOPTaHU3MEHHBIX CUCTEM C
OKPY’KaroIIEn Cpeon
7 Opranusmsl U cpea OOUTaHUS 9 1.5
8 DKOJIOTHS BUIOB U MOMYJISIITAN 9 0.5
9 DKoJ0rus COO0UIECTB. DKOJOTUYECKHUE 12 1 0.5
CUCTEMBI
10 | buocdepa — rmobanpHas SKOCUCTEMA 6
11 | YenoBek u okpyXkaromias cpeia 6
12 | Pe3epBHOE Bpemsi 8 1
OBIIEE KOJIMYECTBO YACOB I10 102 4 7.5

[TPOI'PAMME




IMoypounoe niianupoBanue 10 kiiace

No Tema ypoka KomnnuecTBo yacos Jlata | DnekTpoH
n/m Bc | Konrtpo | IIpaktu | u3yd HBIC
€ro | JIbHBIE | YecKue | €HHs | HU(PPOBBI
paboThl | paboTHI e
obpazoBar
eJIbHbBIC
pecypcbl
1 buonorus kak KOMIUJIEKCHas HayKa U KaK 4acThb COBPEMEHHOTO 1
oOmecTBa
2 JKuiBbIE CUCTEMBI U UX CBOMCTBA 1
3 YpoBHEBasi OpraHu3alus >KUBbIX CHCTEM 1
4 BBoiHast KOHTpoJIbHAS paboTa 1 1
5 Hcropust oTKpbITHS U M3y4yeHus KieTku. Kierounas teopusi. 1 0.5
MeTobl MOJIEKYJISIPHON U KJIETOUHOM Ouosioruu. [IpakTudeckast
pabora «3ydyenne MeTo10B KJIETOYHOM Onosioruu (Xpomartorpadus,
anexktpodopes, nuddeperimansaoe neHTpudyruposanue, [111P
6 XUMHUUYECKHUM COCTaB KIETKHU 1
7 MunepanbHbIe BEIIECTBA KIETKH, UX OUOJIOTHYECKast POJTh 1
8 Opranuueckue BellecTBa kieTku — Oenku. JlabopatopHas pabota 1 0.5
«OOHapyxeHHe OEIKOB C TOMOIIBIO0 KAaUeCTBEHHBIX PEAKITUI
9 CoiicTBa, kiaccuukanus u QyHKIHH OCJTKOB 1




10 | Opranuyeckue BemIeCTBa KJIETKA — YTJIEBOIbI 1

11 | Opranuueckue BellecTBa KJIETKH — JIMIUIBI 1

12 | Hykneunossie kucnotel. JIHK u PHK. JIaGopaTtopHas pa6ota 1 0.5
«MccnenoBanue HyKJIEHMHOBBIX KUCIIOT, BBIICIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTAHU3MOB)

13 | Crpoenue u pynkuuu ATO. [Ipyrue nykneoszuarpudocdarsr (HTD) 1

14 | CekBenupoBanue JJHK. Metoasl reHOMUKH, TPAHCKPUIITOMUKH, 1
IPOTEOMHUKH

15 | MeToabl cTpyKTypHOI OHonoruu|| 1

16 | Tunsl kneTok. [IpokapuoTnyeckas KieTka 1

17 | Ctpoenue sykapuotrueckoit kietku. [Ipaktuueckas pabota 1 0.5
«M3ydeHne CBOWCTB KJIIETOYHOU MEMOpaHbD»

18 | IloBepXHOCTHBII ammapaT KJIETKA 1

19 | OmHomMemOpaHHBIE OpraHou bl KieTku. [IpakTnueckas padora 1 0.5
«M3ydeHne TBUKEHUS TUTOTUIa3Mbl B PACTUTEIBHBIX KIETKAX)

20 | [TomyaBTOHOMHBIE OpPTaHOUBI KJIETKA: MUTOXOH IPHH, TIITACTUIBI. 1 0.5
JlabopartopHas padota «VccnenoBanre Tia3Moan3a 1 JeTia3MoiIn3a B
PACTUTEIBHBIX KIETKAX)

21 | HemeMOpaHHbIE OpTraHOUIbI KJIETKA 1

22 | Ctpoenue u GyHKIUH SApa 1

23 | CpaBHHTENbHAS XapaKTEPUCTUKA KIIETOK 3yKapuoT. JlabopaTopHas 1 0.5
pabota «/3ydueHne CTpoeHHS KIETOK Pa3InIHBIX OPTaHU3MOB)

24 | AccuMunsnvs U AUCCUMUIISITNS — JBE CTOPOHBI MeTabom3Ma. THIIbI 1
oOMeHa BemecTB. JlaboparopHas padoTa «M3ydeHue KaTaIuTHIeCKOM
aKTUBHOCTU (DepPMEHTOB (Ha MpUMepe aMuiIa3bl I KaTaliasbl)

25 | @epMEeHTATUBHBIN XapaKkTep peakiuii KJICTOYHOTO METaboIu3Ma. 1 0.5
JlabopaTtopHas pabota «3yuenue hepMeHTATUBHOTO PACIICTIIICHUS
NEPOKCHIA BOJOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX)»

26 | benku-akTUBATOPHI U OEIKU-UHTUOUTOPHI 1




27 | ABTOTpO(HBII TUTT OOMEHA BEIIECTB 1

28 | ®ortocuHTE3 1

29 | Xemocunres. Jlaboparopnas padora «CpaBHEHHE MTPOLIECCOB 1 0.5
dboToCHMHTE3a U XEMOCHHTE3a»

30 | AnaspoOusie opranu3msel. Buasl 6poskenus. JlabopaTopHas pabora 1
«CpaBHEHHUE TIPOIIECCOB OPOKCHUS M TBIXaHUS

31 | AspoOHble OpraHu3MBbl. DTarnbl IHEPTETUIECKOTO OOMEHa 1

32 | DHeprusi MeMOpaHHOTO rpajgueHTa npoToHoB. Cunte3 AT®: padoTa 1
npoToHHOU AT®-cuHTa3bI

33 | Peakiiuu MaTpu4HOTO CHHTE3a 1

34 | Tpanckpuniusi — MaTpuunbiii cuaTe3 PHK 1

35 | Tpancusmus u e¢ dTambl 1

36 | KogupoBanue aMuHOKHUCIOT. Posib prbocom B OnocuHTe3e Oenka 1

37 | Opranusaius reHomMa y mpoKapuoT U 3yKapuoT 1

38 | MonekynspHble MEXaHU3MbI SKCTIPECCUU T€HOB Y 3YKApHUOT 1

39 | Bupycsl — BHeKkJIeTOUHBIE (DOPMBI )KU3HU U OOJIUTATHBIE TTAPA3UTHI. 1 0.5
[TpakTuueckas padota «Co3znanue Mojaenu Bupyca» Bupychsie
3a00JIeBaHUS YEIIOBEKA, JKUBOTHBIX, PACTCHHM

40 | KortposnbHas paboTta 1

41 | HaHOTEXHOJIOTHUH B OMOJIOTUH U MEIULINHE 1

42 | )Ku3HEHHBIH UK KJIIETKU 1

43 | Marpuussiii cunte3 JIHK 1

44 | Xpomocomsl. JTabopaTopnas pabota «3ydenrne xpoMocom Ha 1 0.5
TOTOBBIX MHUKpOIIpETIapaTax

45 | JleneHue KJIETKH — MHUTO3 1

46 | Tunsl kneTok. Kapuokunes u uutokunes. JlaboparopHas padota 1 0.5
«Habmroenrne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpOIpenaparax)

47 | Perynsmus ®KU3HEHHOTO IIUKJIa KIETOK 1




48 | OpranusM Kak eIHHOE IEJI0e 1

49 | Tkanu pactenuii. JlabopatopHas padota «M3yduenue Tkanein 1 0.5
pacTeHUu»

50 | Tkanu )KUBOTHBIX U YesioBeKka. JlaboparopHas padora «M3yueHue 1 0.5
TKaHEH >KUBOTHBIX)»

51 | Opraunsl. CucremMsl opranos. JlabopaTopHas padota «13yuenue 1 0.5
OpraHOB LIBETKOBOT'O PACTEHUS

52 | Omopa Tena OpraHu3MOB 1

53 | JIBmeHue OpraHnu3MoB 1

54 | [lutaHue opraHU3MOB 1

55 | [IutaHne MO3BOHOYHBIX KUBOTHBIX. [InlieBapuTenbpHas cucrema 1
yeJioBeKa

56 | JIpixanue opraHuzMoB 1

57 | JIpIxaHue IMO3BOHOYHBIX KUBOTHBIX 1 YEJIOBEKa 1

58 | TpaHCcHOpT BEIIECTB Y OPraHU3MOB 1

59 | KpoBeHocHas cucteMa o3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa 1

60 | Beigenenue y opranu3smMoB 1

61 | 3ammray OpraHU3MOB 1

62 | UmMyHHas cucTeMa 4yeloBeKa 1

63 | Pa3znpaxumMocCTh U PEryIisiiusl y OpraHu3MOB 1

64 | 'ymopasibHas peryssius U SHIOKPUHHAS CUCTEMa KUBOTHBIX U 1
YeJIOBEKa

65 | ®opMbI pa3MHOKEHHUS OPTaHU3MOB 1

66 | [lomoBoe pa3MHOXKEHHE 1

67 | Meiio3 1

68 | 'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK. 1 0.5
JlabopaTtopHas pabota «/3yueHne CTpOoeHHUsI MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpenapaTax»

69 | UaauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1




70 | 3aknaaka OpraHoB U TKaHEH U3 3apOBIIIEBBIX JIUCTKOB 1

71 | Poct u pa3BuTHe KUBOTHBIX. JJabopaTopHas paboTa «BrlsiBlieHHE 1 0.5
MPU3HAKOB CXOJICTBA 3apObIIIEH TO3BOHOUYHBIX KUBOTHBIX)

72 | PaamHOXeHME U pa3BUTHE pacTeHui. JJabopaTopHas paboTa 1 0.5
«CTpoeHre OpraHoB pa3MHOKEHHUS BBICIIUX PACTEHUI

73 | UcTopust cTaHOBIICHUS U pa3BUTHSA FEHETUKU KaK HAyKU 1

74 | OcHOBHBIE TIOHSTHS U CUMBOJIBI TeHEeTUKH. JIabopaTopHas paboTta 1 0.5
«/Ipo3oduna kak 00bEKT FreHETUYECKUX UCCIICTOBAHUNY

75 | 3aKOHOMEPHOCTH HaClIeZIOBaHUS MPU3HAKOB. MOHOTHOpHTHOE 1 0.5
ckpemuBanue. [Ipaktuueckas padora "M3yueHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEUTUBaHUS Y IP030(pUIIb"

76 | lluTonornueckrue OCHOBBI MOHOTUOPHUIHOTO CKPEIIUBAHUS 1

77 | Ananusupyroniee ckpemubanue. HermonHoe qoMuHUpOBaHNE 1

78 | urubpunnoe ckpeumBanue. [Ipaktudeckas pabora «3ydenne 1 0.5
pe3yAbTaTOB TUTUOPUTHOTO CKPEITUBAHUS Y PO30(PHUITBI

79 | lluTonorudeckue OCHOBHI IUTUOPUTHOTO CKPEIIMBAHUS 1

80 | CueruieHHOE HaCleI0BaHUE MTPU3HAKOB 1

81 | XpomocoMHas Teopus HacIeACTBEHHOCTH 1

82 | I'eneruka mosa 1

83 | 'enoTum Kak neocTHast cucTemMa 1

84 | 'eneTnueckuii KOHTPOJIb PA3BUTHUSL PACTEHUI, dKUBOTHBIX U YEJIOBEKA 1

85 | UsmeHunBOCTH MPU3HAKOB. BUbI MN3MEHUYNBOCTH 1

86 | MoaudukarmonHas U3MEHYHNBOCTh 1

87 | [[Bapuanuonnslii psin 1 BapuamonHas kpusas. Jlaboparopnas padora | 1 0.5
«MccnenoBanue 3aKkOHOMEPHOCTEN MOIU(PUKAITMOHHOMN
n3MeH4YnBOCTU. [locTpoeHue BapuaIimoHHOTO psifia U BapuallmOHHON
KPUBOW»]]

88 | 'eHoTHMNIMUecKkast u3MEeHYNBOCTh. KoMOMHAaTHBHAS M3MEHYUBOCTh 1

89 | MyranunonHas u3MeHYuBOCTb. [IpakTrdeckas pabora «MyTtaruu y 1 0.5




Tpo30¢uiIbl (Ha TOTOBBIX MUKPOIIPENIapaTax)»

90 | 3aKkOHOMEpPHOCTH MYTAIIMOHHOTO Mpoliecca. DNMUTeHETHKa U 1
AMUTCHOMMKA.

91 |TI'eneruka yenoBeka. [Ipaktuueckas pabota «CocTaBlieHUE U aHAIHU3 1 0.5
POJIOCIIOBHOW.

92 | MeToapl MEQUIIMHCKON T€HETUKA 1

93 | 3HaveHHME MEIUIIMHCKOW TEHETUKH B MIPEAOTBPAIICHUH U JICYCHUN 1
reHeTHYECKUX 3a00J1€BaHUH YeIOBEKa.

94 | OcHoBHbIe noHATHS cenekiuu. JlabopaTopHas padota «3yuenue 1 0.5
COPTOB KYJIBTYPHBIX PACTCHHIA U TTOPOJ TOMAITHUX KUBOTHBIX)

95 | Meroabl cenekimoHHoi paboTsl. JlabopaTopHas padota «3yuenue 1 0.5
METOJIOB CEJIEKIUU PACTCHUI

96 | JlocTmkeHus CeNeKIMH pacTeHUM U )KUBOTHBIX. [IpakTudeckas pabora | 1
«IIpuBUBKa pacTeHUIN»

97 | CoxpaHeHue, M3y4eHHE 1 UCITOIb30BaHUE TCHETHYECKUX PECYPCOB 1

98 | buorexHooTHs Kak HayKa U OTpacib Mpou3BojcTBa. [IpakTuueckas 1 0.5
pabota «M3yueHue 00beKTOB OMOTEXHOIOT UM

99 | OcHOBHbIE HAMPABIICHUS CUHTETUYECKON OMOJIOTHHI 1

100 | XpoMocomHas v TeHHasi HHKeHepHs. MeTuImHCKie OMOTEXHOIOTHH. 1

101 | UtoroBas kKoHTpoOJbHAs paboTa 1

102 | O600meHue, cucTeMaTH3alus 3HaHU| 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 10 135

2




11 KIIACC

Ne Tema ypoka KonnuectBo vacos Jlata DIIEKTPOHHBIE
/1 Bcero | Kontpoubnsie | [Ipaktrueckue | U3y4eHus udgpoBbIe
paboThI paboThHI oOpa3oBaTeIbHBIC
pecypchl
1 OBomonnonHasa teopus Y. [lapBuna 1
2 Bboprba 3a cymiecTBOBaHNE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBINH OTOOD
3 JIBMOKyIIIME CUITBI SBOJTIOIIMN BUJIOB 110 Y. 1
JlapBuHy
4 dopMUPOBAHUE CUHTETUYECKON TEOpUH 1
HBOJTIOLINU
5 DTarnbl 3BOJIIOIIMOHHOTO TIpoliecca: 1
MUKPOIBOJIIOIHUS U MAKPOIBOJIIOIIHS
6 [Tonmynsuusa — s;eMeHTapHas €qUHULA 1
HBOJTIOIUHU
7 3aKOH reHEeTUYECKOro paBHOBecHs JK. 1 0.5
Xapau, B. Baiin6epra. JlabopaTtopHas
pabota «BeIsiBIeHUE N3MEHUYNBOCTH Y
0co0ei 0THOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOJIOIIUU 1
9 Oddexrt ocHoBatens. DPdekT OyTHUIOYHOTO 1
TOPJIBIIITKA
10 | Murpanuu. M30as11uu nOmyisiui: 1
reorpaduyueckasi, Ononoruueckas
11 | EcTecTBeHHBII 0TOOpP — HANPABIISIOLUIUI 1
(bakTop IBOITOIHH
12 | [TonoBoit oTGop 1
13 | [Ipucnoco6aeHHOCTh OPraHU3MOB KaK 1 0.5




pe3yNIbTaT MUKPOdBOJONNU. JlabopaTopHast
pabota «M3ydyeHue apomop}o30B u
UIM0AANTAIlUN Y pACTEHUH U KUBOTHBIX)

14

[Tpumepsl MpUCTIOCOOTEHNUN Y OPTraHU3MOB:
Mopdosiorudeckue, (pu3noIornIecKue,
OMOXMMUYECKHE, TOBEICHYECKHUE.
JlabopatopHas padota «IIpucnocobienus
OpraHU3MOB U UX OTHOCHUTEJIbHAs
1[e71eCO00Pa3HOCTHY

0.5

15

Bupg, ero xpurepuu u CTpyKTypa.
Jlabopatopnas paborta «CpaBHEHUE BUOB
110 MOP(HOJIOTHIECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa BHa

17

Bunoo6pa3zoBanue kak pe3yyibTaT
MHUKPOIBOJTIOITUU

18

CBs13b MHUKPOI3IBOJIONHHA U SITMACMHUOJIOT A

19

Makposomonus. [laneonTonornueckne
METO/Ibl U3y4YEHUSI IBOITIOIUHN

20

buoreorpaduueckue MeToabI N3yUSHHS
3BOJIFOLIAN

21

OMOpPHOJIOTHYECKUE U CPABHUTEIILHO-
MOP(OJIOTUUECKUE METOIBI U3YUCHUS
ABOJIIOIIAU

22

MonekynsapHO-TeHETUYECKHE,
OMOXMMHYECKHE U MATEMAaTHUYECKHE METO IbI
V3Y4YEHHUS DBOIOLAN

23

OO61Ire 3aKOHOMEPHOCTH SBOJIFOIUH.
AnantuBHas paauanus. HepaBHOMepHOCTh
TEMIIOB YBOJIFOIHH.

24

Kontponbnas padora Nel mo teme «Muxpo
ABOJIIOLMS U €€ PE3YIIbTATHI.
Maxkpo3BoJIIOLHs U €€ PE3yJIbTaThI»




25

HaydHble THIIOTE3bI IPOUCXOKICHUS KU3HU
Ha 3emJie

26 | loHay4yHbI€ ITPEACTABICHUS O 3aPOKICHUU
KUZHH
27 | OCHOBHBIE 3TaNbl HEOPTAHUYECKOM
HBOJTIOIUHU
28 | I'umotessl 3apOKICHUS KU3HH
29 | Uctopus 3eMiu 1 METO/IbI €€ N3YUYCHUSI. 0.5
Jlabopatopnas padota «3yuenue u
OMKCAHNE UCKOMAEMbIX OCTATKOB JPEBHUX
OpraHU3MOB)»
30 | HauanbHbie 3Tanbl OpraHnyecKkon
HBOJTIOIUU
31 | OBoOIHNS DYKAPHUOT
32 | OCHOBHBIE 3TaIbI HBOJIIOLUN PACTUTEIHHOTO 0.5
mupa. [Ipaktuueckas padora «3yuenne
0COOEHHOCTEH CTPOCHUS pACTEHUN Pa3HBIX
OTJICIIOB
33 | OCHOBHBIE TaIbl IBOJIIOIIUH )KUBOTHOTO
MHUpa
34 | DBomorus KUBOTHBIX. [IpakTuueckas 0.5
paboTta «M3ydyeHue 0coOEHHOCTEN CTPOCHUS
MTO3BOHOYHBIX JKHBOTHBIX)
35 | Pa3zButue xu3Hu Ha 3emiie 10 dpaMm 1
nepuoIaM
36 | MaccoBble BBIMUPAHUS — SKOJIOTUYECKUE
KPU3UCHI MIPOIIIIOTO
37 | CoBpeMEHHbIN IKOJIOTMYECKUN KPU3UC, ETO

0COOEHHOCTH




38 | CoBpeMeHHas cucTeMa OpraHu4eCcKoro 1
nponioro. OCHOBHBIE CUCTEMATHICCKUC
IpYIIbI OPTaHU3MOB.

39 | Kontpoinbhas pabora Ne2 o teme 1
«IIpoucxoxaeHue u pa3BUTUE )KU3HU Ha
3emuie».

40 | AHTpOMOJIOTHSI — HayKa O YeJIOBEeKe 1

41 | Pa3ButHe npeAcTaBICHUN O 1
MIPOUCXOXKJICHUU YeJIOBEeKa

42 | Mecto 4enoBeka B CUCTEME OPraHUYECKOTO 1 0.5
mupa. JJaboparopnas padora «3yuenue
0COOEHHOCTEH CTPOCHHS CKEJIETa YeJIOBEKa,
CBS3aHHBIX C MPSIMOXOXKJICHUEM))

43 | JIBwky1iye CUIIbl aHTPOIIOTreHe3a 1

44 | CooTHOIIEHHE OMOJIOTUYECKUX U 1
COIMAJIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E

45 | OCHOBHBIE CTAJIUU AHTPOIIOTEHE3A 1

46 | [TameoreHeTuka u rmajeoreHOMHUKA 1

47 | DBOMIOIMSI COBPEMEHHOTO YeJIOBEKa 1

48 | YUenoseueckwue packl. [Ipaktnueckas pabora 1 0.5
«M3ydenne KOJOTUUECKHUX aanTaIui
YCIIOBEKAY

49 | MexaucuUIuIMHaApHBIE METOTbI 1
AHTPOIIOJIOTUU

50 | 3apoxaeHue u pa3BUTHE KOJIOTHH 1

51 | Meroasl axoniorun. JlabopaTopHast padbota 1 0.5
«M3ydeHnne MeToZ10B KOJIOTHIECKUX
HUCCJICIOBAHUI

52 | 3HaueHUEe DKOJOTHUECKUX 3HAHUN 1A 1
YyeJioBeKa

53 | Okonoruueckue HakTopbl 1




54

Abuotuueckue pakropbl. CBET Kak
sKosiornueckuit paxrtop. JlaboparopHas
pabota «BpIsiBIeHHE TPUCTIOCOOICHUN
OpPraHM3MOB K BIIUSIHUIO CBETa»

0.5

55

AbGunoTtnueckue hakTopsl. TemmepaTypa Kak

skosornueckuit pakrop. JlabopaTopHas
pabota «BrisiBneHue npucnocoOaeHuit
OpPTaHU3MOB K BIHMSIHUIO TEMIIEPATYPhD»

0.5

56

AbGuotnueckue GpakTopsl. BiaxHOCTh Kak
skosorudeckuii pakrop. JlaboparopHas
paboTa «AHATOMHYECKHE OCOOCHHOCTHU
pacTEeHH U3 Pa3HbIX MECT OOUTAHUSD)

0.5

57

Cpenpl 0OUTaHUSI OPraHU3MOB

58

buonornueckue PUTMBIL

59

XKuszHeHHble (POpMBI OPraHU3MOB

60

buotnueckue paxTopbl

61

3HauyeHre OMOTHYECKNX B3aUMOIEHUCTBUI
JUIs1 CYLIECTBOBAHUS OPraHU3MOB B CpEJIe
oOuTaHus

N N

62

DKOJIOTUYECKHUE XaPAKTEPUCTUKH
MOMYJISALAN

63

OCHOBHBIE [TOKA3aTENN MOMYJISLHN:
YUCJIEHHOCTD, IJIOTHOCTh, BO3pacTHas U
TI0JIOBAsI CTPYKTYpA.

64

OcHOBHBIE TTOKa3aTeIN MOITYJIAINN
pPOXKAACMOCTD, IIPUPOCT, TEMII POCTA,
CMCPTHOCTb, MUT'PAllU

65

DKoJiornyecKasi CTpyKTypa NomyJsiiuu

66

JluHaMuKa MOMYJIALMH U €€ PETyIILU




67

KpI/IBI)Ie POCTa YUCIICHHOCTH IIOITYJIALINH.
KpI/IBBIe BbIDKMBAHUA

68 | Okonoruueckas Huma Buaa. JlabopatopHas 0.5
pabota «IIpucmocobyeHns ceMsH pacTCHHM
K PacCeseHUION

69 | Bux kak cuctema nomyJisiui

70 | 3aKOHOMEPHOCTH MOBEACHUS U MUTPAIIHid
KUBOTHBIX

71 | Coo0b1iecTBO OpraHu3MOB — OUOIIEHO3

72 | DxocucTeMa KaK OTKPBITAas CHCTEMA.
KpyroBoport BeiiecTB 1 MOTOK YHEPTUH B
HKOCHCTEME.

73 | OCHOBHBIE MIOKA3aTEIN IKOCUCTEMBI

74 | DKOJIOTMYECKHUE TUPAMUIBI

75 | U3meHeHus cOOOIECTB — CYKIIECCHH

76 | [IpupoaHbIe 9KOCUCTEMBI. DKOCHCTEMBI 03€p
1 peK. DKOCUCTEMbl MOpEH U OKEaHOB

77 | [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJP, JIECOB, CTENEH, TYCThIHb

78 | AHTPOTIOTEHHBIE YKOCHCTEMBI

79 | Ypboskocuctemsl. [IpakTudeckas pabora 0.5
«M3ydenne u onrcanre ypOOIKOCUCTEMBI»

80 | 3akoHoMepHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aMMOJICHCTBUM OPTAaHU3MOB B
HKOCHUCTEMAX

81 | MexaHu3Mbl BO3JIEHCTBUS 3arpA3HEHUIN

Pa3HbBIX TUIIOB HAa CYOOPTaHU3MEHHOM,
OPTraHU3MEHHOM, NONYJISILIUOHHOM U
3KOCUCTEMHOM YPOBHSIX




82 | KonrponbHas padota Ne 3 mo Teme
«IKoJ0rus COOOUIECTB. DKOJOTUYECKUE
CHUCTEMBIY.

83 | buocepa — obmiennanerapHas 000JI09Ka
3emun

84 | Yuenue B. . Bepuazackoro o 6uocdepe

85 | 3aKOHOMEPHOCTH CYyIIECTBOBAHUS
ouocdepol

86 | KpyroBopoThI BEemIecTB
OMOTreOXUMHUYECKHUE ITUKITBI

87 | 3onanbHOCTH OHMOCheprl. OCHOBHBIE OMOMBI
CyIlIn

88 | YcroitunBocth Ouocheps

89 | Dkonoruueckne KPU3UChl U UX MPUUHHBI

90 | BozneiicTBue uenoBeka Ha Ouochepy

91 | AHTpOTIOTEHHOE BO3ICHCTBUE HA
PACTUTEIIbHBINA U KUBOTHBIA MUP

92 | Oxpana npupoabt

93 | OcHOBHBIE MPUHIIUIIBI YCTOHYHUBOTO
Pa3BUTHS YEJIOBEYCCTBA U TPUPOIBI

94 | PanimoHansHOE MPUPOJIOTIONE30BAHUE U
COXpaHeHue OMOJOTUYECKOTO pa3Hoo0pasus
3emin

95 | O6001eHue Mo TeMe «MUKPOIBOJIOIUS U
e¢ pe3yabTaThD»

96 | O6o6meHue mo Teme «MaKkpOIBOIOIHS U
€€ pe3ybTaThl»

97 | O600mmenue no teme «IIpoucxoxaenue u
pa3BUTHE KU3HU HA 3emiie»

98 | O600menue no teme «lIporcxoxaeHue

YCJIOBCKA — aHTPOIIOT'CHES)




[|99 | Obobuienne o Teme «IKoIOrUs — HayKa o |

1

B3aMMOOTHOUICHUAX OPTraHU3MOB»

[TPOITPAMME

100 | O6o6menue o Teme «OpraHu3Mbl U cpea 1
oOuTaHuA», «IKOJIOTHS BHIOB U
MTOIYJISIU I
101-| UToroBas KOHTpoOJIbHAs padoTa. 2
102
OBILEE KOJIMYECTBO HACOB I10 102 7.5







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buosorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue;
nox penakiueit [Taceanuka B.B., AknnonepHoe obmectBo «M3naTenbcTBO
«ITpocsemieHue»

buomnorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue;
nox penakiueit [laceunuka B.B., Akiinonepnoe odmiectBo «M3aaTenbcTBO

«IIpocemienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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