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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamety "buomorusa" (mamee - Ouwosorus) Ha
YpOBHE cpeqHero obmiero odpasoBaHus pa3zpaboraHa Ha ocHoBe denepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparum,
dI'OC COO, Konnenuuu mpenojaBaHus ydeOHOTo Tmpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHHUI (enepanbHoil padoyell mporpaMmbl BOCIIUTAHHUS.

Yuebnbrii npeamer «buonorusiy yrioyonéHHoro yposHs u3ydenms (10-11
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHOMN o0nactu «EcTecTBeHHO-
HayuHble TmpeameTsl». CornacHo mnonoxeHusM OI'OC COO npodunsHbIe
yueOHbIE MPEeIMEThI, U3ydyaeMble Ha yriayOJEHHOM YPOBHE, SIBJISIOTCS CIOCOOOM
muddepennmanun  00ydeHUsST HA YPOBHE CpEIHEro oOmero oOpa3oBaHUS U
MPU3BaHbl OOECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM MPOdEeCCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMms
KOKIBIM M3 JTHUX Y4eOHBIX MPEAMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
IPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIONINX
3a/7a4, CBS3aHHBIX C MpodopUEHTAUEH O00YyYalIMMUXCs W CTUMYJUPOBAHUEM
HMHTEpeca K KOHKPETHOM 00JIaCTU HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEJULIUHOM, SKOJIOTUEN, TICUXOJIOTUEN, CIOPTOM WUIIM BOCHHBIM JIETIOM.

[Iporpamma mo yueOHOMY mpeameTy "buosorus" ma€r mpencraBieHue o
Heau W 3ajladax M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayO0iaéHHOM
YPOBHE, ONpeACIsieT 00s13aTesIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, €TO
CTPYKTYPUPOBAaHHME IO pasfenamM W TeMmaMm, pachpeleleHue Mo Kiaccam,
PEKOMEHyeT TMOCIEA0BAaTEIbHOCTh HM3YyUYEHHs] Yy4eOHOro Marepuana Cc y4EToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTeW oOyuaromuxcsi. B mporpamme mo Ouosioruu
peanu30BaH NPUHIUII MPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJOTHMM Ha YpOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Onarojgapss 4eMmMy IPOCMATPUBAETCA
HAMPaBJICHHOCTh HA  TIOCIEAYIOIIEe  pa3BUTHE OHOJIOTHUECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIIUICHHSI, TPEJCTABIEHUH O 3J0pOBOM oOpa3e >KW3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXarwlleil npupoaHoil cpene. B
porpaMme Mo OMOJIOTHUU TAKXKe MOKa3aHbl BO3MOKHOCTH Y4€OHOTO TIpeaMeTa
«buonorus» B peanmmzanuu  TpeboBannit PI'OC COO K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYeHHs U B
GbopMHpPOBAaHWN OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIHHOW  JCSATEIHHOCTH
00yJaromuxcsi MO0 OCBOCHHUIO COJECpPXKAHUS OMOJIOTMYECKOro OoOpa3oBaHUs Ha
YpOBHE CPEeIHEro 00111ero 00pa3oBaHuUsl.

VYyuebnsiii npeaMer «buonorus» Ha ypoBHE cpelHEro oOuiero oopa3zoBaHus
3aBepIaeT OWOJIOTHYecKoe 00pa3oBaHHME B IKOJE W OPUEHTHUPOBAH Ha



paciidpeHre U yriayOJjeHue 3HaHHi OOydJaromMxcsi O >KMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTMH, SMOpPHOJIOTMHM U OMOJIOTUH pa3BUTHA,
TEHETUKH, CEIEKIINHN, OMOTEXHOJIOT U, IBOJIFOLIMOHHOTO YUE€HHUS U KOJIOTUH.

Nzyuenne yueOHoro mnpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHPOBAHO Ha IOJATOTOBKY OOYYArOIIMXCS K IOCIEAYIOIIEMY IOJIYYEHHUIO
OMOJIOTUYECKOTO  00pa3oBaHUS B  BYy3aX W OPTaHM3AIUAX  CPEIHETrO
npodeccuonanbHOro 06pazoBanusi. OCHOBY €ro COJEp)KaHUSI COCTaBIISIET CUCTEMa
OMOJOrMYECKUX  3HAHWM, MOJYYEHHBIX MpPU HU3YYEHUU  OO0YyYarOIIMMUCS
COOTBETCTBYIOILIUX CUCTEMATHUUECKUX pa3/esioB OMOJIOTMH Ha YPOBHE OCHOBHOI'O
oOmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOJY4aroT pa3BUTHE. Tak,
pacidpeHsl U YIIIyOJieHbl OMOJIOTHYECKHE 3HAHUS O PACTEHUAX, JKHUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYelOBeKa, OOIIMX 3aKOHOMEPHOCTSIX KHU3HHU,
JOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke WHTErpanus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHIMH, TOJYYCHHBIMA OOYYAIOIIMMUCA TPU HU3YUCHHUH
($u3MKH, XUMUHU, Teorpaduu 1 MATEMaTUKH.

CrpykTypa mporpammbl 1o ydeOHoMy mpeamety "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBI U HBOJIIOLMOHHBIA MOAXOJAbl K H3YyYEHUIO OHOJIOTHUHU.
CornacHo UM, U3y4aloTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 JKUBBIX
CHCTEM Pa3HOTO YPOBHS OpPraHU3allH, SBOJIIOIMHA OPTaHUIECKOTO MHUpa Ha 3emile,
COXpaHEHHUs OHMOJOTHYECKOro pazHooOpasusi IuraHetel. Tak, B 10 kimacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OHOJIOTMH, 3MOPHOJIOTHH U
OMOJIOTHM Pa3BUTHS, TEHETUKU U CEJIEKIIMHM, OMOTEXHOJOTMH U CUHTETHYECKOM
OMOJNOTHH, aKTyaIM3UPYIOTCS 3HaHUs OOydaromuxcs 1Mo OOTaHUKE, 300JI0THH,
aHatoMuu, Qusnonoruu denoBeka. B 11 kiacce u3ywaroTcs SBOJIOLHUOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U y4eHue o ouocdepe.

VYuebnsiii npeamer «buonmorus» mpuszBaH  00ecHeUUTh  OCBOCHHE
oOy4aroImuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, UAEH, IPUHLUIIOB U MPaBUIL,
JIS)KAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3uu M OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, MOMyJIsSIuH,
OMOoIIeHO03a, YKOCUCTEMBI, O BBIIAIOIINUXCS HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIAIHBIX aclleKTax OMOJoTHYecKuX 3HaHui. Jlis
pa3BUTUS M TOJAJEP)KAHUS HMHTEepeca OOydaloluXcsi K OHOJOTHMM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACPXKAaHUHU MPOTPaMMbI
1o OWOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBICHUS W Pa3BUTHS
TOM WM MHOW o0nacTu OWONOTMH, BKIIAJIOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B PELICHUE BAXKHEUIINX OMOIOTHUECKHUX U 3KOJOTHUYECKUX MPoOIIeM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBJIaJIcHHME  OOYy4arolUMUCS  3HAHMAMH O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHM3alMM >KUBBIX CHCTEM pA3HOrO paHra U MpUOOPETEHHE YMEHHM
UCIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHMM MHTEpECA K ONpeNenEHHON o0aacTu
npo(ecCHOHANBHON JEATENIbHOCTH, CBS3aHHON ¢ OWOJOTHeHd, WIh K BBIOOpY
y4eOHOT0 3aBeACHUS I MTPOJOJIKEHUSI OMOIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yIIIyOJIEHHOM ypOBHE 00€CIIEUMBAETCS PEMICHUEM CIIETYIOIINX 3a/1a4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUSX, KOHILIEMLHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOSHHUU, MHOTOOOpa3MM M OCOOCHHOCTSIX OHOJIOTHYECKHX CHCTeM (KJIEeTKa,
OpraHu3M, MMOMYJIALMS, BUJ, OMOreoleH03, Onocdepa); O BhIJAIOMIUXCSA OTKPHITHIX
Y COBPEMEHHBIX MCCIIEI0BAHUAX B OUOJIOTUH;

O3HAaKOMJIEHUE OO0Yy4aroUuMxcs C METOAaMM IO3HAHUS >KUBOM MPUPOJIBIL:
MCCJIEI0OBATEIbCKUMU ~ METOJlaMH  OMOJIOTMUECKMX HayK (MOJIEKYJSIpHOM H
KJIETOYHOW OWOJIOTMHM, 3MOpPUOJOTMM W OWOJIOTMM PpPAa3BUTHSA, TEHETUKH H
CEJIEKIIMM, OWOTEXHOJIOTUM M CHUHTETHUYECKON OHMOJOTHH, NaJeOHTOJIOTHH,
HKOJIOTMH);  METOJaMU  CaMOCTOSATEIBHOIO  TPOBEAEHUS  OMOJIOTMYECKUX
UCCIIEIOBaHUM B JlabopaTopum U B npupoie (HaOMoJIeHue, HU3MEpEeHHe,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHUE OOYyYalOUMMHUCA YMEHUSMH: CAMOCTOSITEIBHO  HAaXOJHUTh,
aHAJIM3UPOBATh U MCHOJIb30BaTh OMOJIOTUYECKYIO HH(OpMAIMIO; MOIb30BATHCS
OMOJIOTUYECKONW TEPMHUHOJIOTUEH M CHMBOJUKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U COLUMAIBbHO-3KOHOMHUYECKHMMH U  3KOJIOTMYECKUMU
npoOjeMaMu 4YeJIOBEYECTBA; OLIEHMBATh MOCIEJACTBUS CBOEU AEATEIBHOCTH IO
OTHOIIICHUIO K OKpY)Karouled NpUPOTHON cpefe, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBI0  OKPY)KAIOIIMUX  JIIOJE€H; OOOCHOBBIBATH HM  COONIOAATh  MEphI
npoduiakTUK WHGEKITMOHHBIX 3a00JIeBaHUN, TIpaBUiIa MOBEJACHUS B TIPUPOJAC U
oOecrieueHuss 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UpE3BbIYANHBIX
CUTyallMsIX MOPUPOJHOTO M  TEXHOTEHHOTO  XapakKTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAyUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHUH;

pa3BUTHE Yy 00y4arOUIUXCSl UHTEIJIEKTYalbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
B IPOLIECCE 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
HCCIICIOBAaHUSIMU B OMOJIOTHH, pEUIaeMbIMU €10 MpoOJeMaMH, METOAOJIOrHei
OHMOJIOTYECKOr0o UCCJIE0BAHMS, IIPOBEACHUS AKCIIEPUMEHTAIIbHBIX
UCCJIeIOBAHUM, PEIICHHs] OUOJIOTMYECKUX 3a7a4, MOACIMPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAHHUE y OOYYAIOIIMXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
LEJIOM U K OTJEIbHBIM €€ 00bEKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
TeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJlbTyphl TOBEIEHUS B  IMPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYUYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYaIOMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
IPUPOAOIIOIL30BaHUN (COONIO/IEHNE TpaBUi TOBEIECHUS B MPHUPOJIE, OXpaHbl
BHJIOB, DKOCUCTEM, Oroc(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBSI M 370POBBS
OKpYyXaromux Jrofel  (coOmiofmeHus Mep NpOoPUIAKTUKH  3a00JICBaHMM,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSITENIbBHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX
OPUPOAHOTO M  TEXHOTCHHOIO0  XapakTepa) Ha OCHOBE HCIOJb30BaHUSA
OMOJOTHYECKUX 3HAHUI 1 YMEHHH B MOBCEIHEBHOMN KU3HH;

CO3/JaHME€  YCIOBHM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYAIOIIMMHCS
VHJIUBUTYJIbHOMN oOpazoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
HocieaAyoueMy MNpoQecCHOHATbHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
MH/IMBU1yaJIbHBIMU MHTEPECAMH U IOTPEOHOCTSIMHU PErHOHA.

OO111ee YnCa0 4YacoB, OTBEJACHHBIX HAa U3Y4YEHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE cpeaHero o0riero oopa3oBanus, coctarmsieT 204 vaca: B 10 kmacce — 102
yaca (3 gaca B Hezeno), B 11 kiracce — 102 vaca (3 yaca B He/Ieio).

OT100p OopraHu3zanMoOHHBIX (OPM, METOJIOB U CPEICTB OOy4YeHHs OMOJIOTUU
OCYIIECTBIISIETCS ¢ Y4ETOM CHELU(PHUKU €ro CoAepKaHWs M HalpaBJICHHOCTU Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B  OpraHU3alUsAX CPEIHEro
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTenbHBIM yCIOBUEM NMPU 00yYEHUU OMOJIOTHH Ha YyriayOJaEHHOM ypOBHE
ABIIIETCS MPOBEJICHUE JIa0OpATOPHBIX M MIpakTHUeckux paboT. Takxke ydactue
0oOy4Jaronuxcsi B BBIMOJHEHUU MPOCKTHBIX M Yy4EOHO-HCCIIEOBATENbCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMNPENENACTCS y4YUTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COILEPKAHUE OBYUYEHUASA
10 KJIACC

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

Tema 1. BuoJsiornst Kak HaykKa

CoBpemeHHass OMOJIOTHSI — KOMILUIEKCHas Hayka. KpaTkas UCTOpHs pa3BUTHS
Oouonornu.  buonornueckne Hayku M H3y4aeMmble ~HMMH  TPOOJIEMBI.
dyHAaMEHTaNIbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCIEAOBAaHUSA B
OMOJIOTHUH.

3HaueHue OMOJOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMH
kaptuHbl Mupa. [Ipodeccuu, cBszanHble ¢ Ouosiorued. 3HaueHHE OUOJIOTUU B
[IPAKTUYECKON JIEATEIBHOCTH YEJIOBEKA: MEIUIMHE, CEJIIbCKOM XO3SHCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOBI.

JemoHCcTpauun

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. /lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckuii, U. I1. [1aBnos, 1. . Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuit, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBA3b OWMOJIOTMM C JAPYTMMH Haykammy», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. ’KuBble cucTeMbI M UX H3y4YeHHE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosoruu. CBOWCTBA KUBBIX
CUCTEM: €IUHCTBO XUMHYECKOTO COCTaBa, JIUCKPETHOCTb U IEJIOCTHOCTD,
CIOKHOCTh W YHOPSJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOM3BENEHUE, PA3IPAXKUMOCTh, N3MEHUYNBOCTh, POCT U PA3BUTHE.

YpoBHU OpraHu3alu >KUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOUHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUIOBOM, DKOCUCTEMHBIN
(buoreoneHoTnueckuit), OmochepHbiii. IIporecchl, MNPOUCXOA[IIHE B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XHUBOro. Ku3Hp Kak (opma CyHIECTBOBAHHUS
Marepun. Hayku, nzydaromune )KuBble CHCTEMBI Ha Pa3HbIX YPOBHSX OpPraHU3aLNH.

N3yuyenue xuBbIX cucteM. Metonbl Ouosiornueckoil Hayku. HaOmronenue,
U3MEPEHUE, IKCIEPUMEHT, CUCTeMaTu3alus, Metaananus. [louarue o 3aBUCUMON 1
HE3aBUCUMOM TmepemMeHHoW. [lmanupoBanune odkcriepumenTta. IloctanoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdeckux JaHHbIX. OlEHKa JTOCTOBEPHOCTH MOJYyYEHHBIX
pesynbratoB. [IpUuMHBI HCKaXeHUs pe3yJdbTaTOB dKcriepuMeHTa. lloHsiTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmumbr u cxembl: «OCHOBHBIC TPU3HAKK IKU3HW», «buonorndyeckue
cuctembl», «CBOWMCTBAa KHMBOW MaTepum», «YPOBHH OpraHu3aluy KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJoBeueckoro opranuszmay, «buoreoreHos», «buocdepay, «Metoabl
W3YUYCHHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  jmabopatropHoe  O0OpyJoBaHUE  JUIst MIPOBEJICHUS
HaOII0ACHUI, U3MEPEHUI, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnosbp30BaHWE PAaA3IMYHBIX METONOB MU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJIeTKU

Knetka — cTpykTypHO-(QYHKIHMOHANIbHAs €AMHMLA >KUBOro. Mcrtopus
OTKpbITUsA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBaHH,
M. Ineitnen, P. BupxoB). OCHOBHbI€ IOJOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUH.

Metoasl  MOJIEKYISIPHOM W KJIETOYHOW  OHMOJIOTMHM:  MHKPOCKOIIHS,
xpoMarorpadus, 31eKTpodope3, MEeTo] MEUYEHBIX aTOMOB, Au(depeHunanbHoe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanmvix
K1emok. DIEeKTpoHHass MUKpockonus. Kougokanvhas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpauun

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

Tabmuubl u cxembl: «CBETOBOM MUKPOCKOI, «JIEKTPOHHBI MUKPOCKOID»,
«HcTopus pazBUTHS METOAOB MUKPOCKOIIMIY.

ObopynoBaHue: CBETOBOMI MHKPOCKOI, MHUKpPOIpEnaparbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckass padora «l3yuyeHue METOJIOB KJIETOUYHOW OHOJIOTUU
(xpomatorpadusi, snekrpodopes3, auddepeHnnanbHOe EHTPpUPYrupoBaHUe,
[TLP)».

Tema 4. Xumudeckasi OpraHu3anus KJIeTKH

XUMHUYECKHM COCTaB KIETKU. Makpo-, MUKpPO- U YJBTPAMUKPOIJIEMEHTHI.
Bonma m €€ posb Kak pacTBOPUTENS, PEAareHTa, y4acTUe B CTPYKTYpPUPOBAHUH
KJIETKH, TEIIOpEeryiasiuuu. MuHepaabHble BEIECTBA KJIETKH, UX OHOJOrMyeckas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Oprannueckne BeLIECTBA KIETKU. buonormdeckue mnonuMmepsl. benkw.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€IKOBOM MOjeKybl. [lepBuuHas
CTpyKTypa Oenka, NHenTuAHas CBs3b. BTOpuYHas, TpeTUYHAsl, YETBEPTHUUHAS
cTtpykrypsl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukanuus  Oenkos.
buonoruueckue ¢pyHkimu 6eakoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaxapyuabl, OJIUTOCAXaPU/Ibl U MOJTUCAXAPUIBL.
O6mwmit 1aH cTpoeHHss U (UBMKO-XMUMHUYECKHE CBOWMCTBA  YIJIEBOOB.
buonornyeckue QpyHKIIMU YriIeBOI0B.

Jlutunpl. l'uapodunsHO-TUApOdOOHBIE cBOicTBA. Kimaccudukanus Tunuaos.
Tpurnunepunbl, ¢GocPoaumnuasl, BOCKH, CTepouabl. buonormdeckue (yHKIMH
munuaoB. OOIuMe CBOMCTBAa OMOJIOTMYECKMX MEMOpaH — TEKY4€eCTh, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

Hyxnennossie kucnotsl. JJHK um PHK. CTpoenne HyKIEMHOBBIX KHUCIOT.
Hyxneorunsl. [punmun xommiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenune u ononornyeckue ¢pynkiun JJTHK.
Buner PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moliekyiie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE IEPEHOCUMKH, UX (QYHKLIHUU B
kinetke. /pyeue uyxneozuompugocghamer (HTD). CexBenupoBanue JHK.
Memoowl eenomuxu, mpaHcKpunmoMuKuy, npomeoMuKHu.

CtpykTypHas OuoJOTHs: OMOXMMHYECKHE U OMO(DU3NUYECKUE UCCIEAOBAHUS
cocTaBa U THPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyin. Modenuposanue
CMPYKMypsl U QYHKYUl OUOMONEKYN U ux komniexkcos. Komnvromepuwiii ouzatin u
Op2anHUyecKull CUHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHCcTpauun

[Toptpetsr: JI. ITomunr, dx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXHUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIEN.

Tabmuubr u cxemsl: «llepuonnueckas Tabauia XUMUYECKUX DIIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYyJIbl Oenka», «CTpyKTypbl O€NKOBOM MOJEKYNb», «CTpOEHHE MOJEKYI
yraeBofoBy, «CTpoeHue MOJeKyn JunuaoBy, «HyKIeHMHOBBIE KHCIOTHIY,
«Crpoenune mosnekysbl ATOy.

O6opynoBaHue: XUMUYECKAsI IOCY1a U 000pyAOBaHHUE.

JlaGopaTopHasi pabora «O0HapyKeHHE OSIKOB ¢ ITOMOIIBIO KAa4eCTBEHHBIX
peaKLMiny.

Jlaboparopuass  padora  «lccrmenoBaHWe€ — HYKJIEMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u yHKINH KJIETKH

Tumel KJIETOK: DJyKapuUOTHYECKass M Mpokapuotuueckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.



CtpoeHre mpoKapuoTHIECKOU KIeTKU. KiieTouHast cTeHKa OakTepuil 1 apxei.
Oco0EeHHOCTH CTPOEHUSI TeTepOTPOPHOW UM aBTOTPO(HON MPOKAPUOTHYECKHUX
KJIETOK. MecTo U pojib IPOKapruoT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3zmatuueckass wMeMOpana (masmaiiemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTUYeCKyl0 MeMOpaHy: MacCHUBHBIM
(muddy3ust, obneru€Hnass nuddysus), axkTUBHBIA (TIEPBUYHBIA W BTOPUYHBIHI
akTUBHBIA TpaHcnopT). Ilodynponuiiaemocts MemOpaHbl. PabGorta HaTpuii-
KaJIMEeBOr0 Hacoca. DHJOIMTO3: MUHOLMTO3, Garouuros3. Jk301uTo3. Kierounas
cteHka. CTpykTypa u QyHKIHMH KIETOYHOM CTEHKU paCTeHUM, IprOOB.

Huromnasma. [{urozoins. [lutockener. [Bmxenue nutomiazMel. OpraHouabl
KJIeTKM. OaHOMEMOpaHHbIE OPraHOWJbl KIETKH: SHIOIUIa3MaTHYECKas CETb
(BIIC), anmapar ['onbmaku, JTU30COMBI, UX CTPOCHHE W (PYHKIMU. B3anMocBs3b
OJIHOMEMOpPaHHBIX OPTaHOUJOB KJIETKU. CTpoeHue TpaHyJISIpPHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. Cunte3 pactBopuMbIXx OenkoB. CHHTE3
KJIETOYHBbIX ~ MeMOpaH. [maakuil  (arpaHyJjsipHbI)  SHAOIIA3MATHYECKHM
petukynyM. CekperopHas ¢yHkiusa anmapara ['onbmxu. Moougukayusa 6enrkos 6
annapame [onvoxcu. Copmuposka 6enxos 6 annapame Ionvoocu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyomnu pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOWJbI  KJIETKU:  MHUTOXOHJPHUH,  IUIACTUBL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKUUM MUTOXOHApUN M 1actuia. llepBuunble,
BTOPUYHBIE W  CJOXHBIE  TUIACTHIBI  (DOTOCHHTE3UPYIOIIUX  JYKapHOT.
XJIOpOIJIACThI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUMU.

HememOpanubie opranouasl kietku CTpoeHue W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomesrxcymounvle Gunamenmol.
MukpodunameHnTsl. Axkmunogvie Mukpoguiamernmyvl. MBpIllIEUYHbIE  KJIETKH.
Axmunogvle KOMHOHEHmMbl Hembluleunvlx kiemokx. Muxkporpyoouku. Kierounsrii
neHtp. CrpoeHHe U JBWKEHUE JKTYTHKOB U pecHHYEK. MUKpOTpyOOUKH
uurToruiasmel. LlenTpuons. benku, accoyuupoeanHvle ¢ Muxpoguramenmamu u
muxpompyoouxamu. Momopnuuvle benxu.

Anpo. O6omouka sapa, XpOMaTHH, Kapuoria3ma, SAPHIIIKA, UX CTPOCHUE U
bynkuuu. SnepHbiii O6enkoBbId MaTpukc. [IpocTpaHCTBEHHOE pAacCMOJIOKEHUE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBI. /{uHamuka s0epHou 000104Ku 6 Mumo3se. HoepHviil
MPAHCHOPM.

Kinierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTenBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



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

Tabmupl 1 cxembl: «CTpoeHHE SyKapUOTHUECKOH KieTkn», «CTpoeHue
XKUBOTHOW  KJIETKW», «CTpOEHME  pacTUTEIbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHnEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpPENapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpOEHHMS KIETOK Pa3JIMYHBIX
OpraHU3MOB).

IpakTnueckasi padora «3yyeHrne CBOMCTB KJICTOYHON MEMOPaHBIY.

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

IIpakTuyeckas  paGora  «l3yueHue  JABWXKEHHS  IMTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeniecTB M MPpeBpalleHNe I HEPTUHU B KJIETKe

AccUMHUIIALINS U AUCCUMMIISIITUS — JBE CTOPOHBI MeTaboau3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(PHBIA U TeTepoTpOodHBIA. YdacTHEe KHUCIOpOJa B OOMEHHBIX
mpoleccax. OJHepreTudyeckoe oOecrieyeHue Kietku: npespamenue AT B
oOMeHHBIX Tmpoueccax. @depMEHTATUBHBIN XapakTep peakuuil KIETOYHOTO
meTabonu3ma. DEpMEHThl, UX CTPOEHHE, CBOICTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTinunst pepMEHTOB OT HEOPraHUYECKUX KaTalau3aTopoB. bemku-
AKTUBATOPbl W OEJIKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakLmii OT pa3IUYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHX BEHIECTB B KIEeTKe. DOTOCHUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxkmeputi. Ceemocobupaiowue
nueMeHmvl U NUSMeHmMbl PeakyuoHHo20 yeumpa. Poilb XJIOpOIIIacTOB B MPOLECCE
¢dorocunTeza. CretoBas u TeMHOBas (ha3pl. Pomoovixanue, Cs., Cs. u CAM-munwi
¢domocunmesa. 1IpogyKTUBHOCTH (hoTOCHHTE3a. BnusiHue paznuyHbiX (HaKTOpOB
Ha CKOpoCTh (POTOCHMHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XEeMOCHHTES. Paznoob6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUGULKpYIOIIME OaKTepuu, >Kelie300aKTepur, CepoO0aKTepuu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHble opraHu3Mbl. Buabsl Opokenus. IIpoaykTsl OpoxeHUss U X
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHMKPOOPraHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroButenbHBIN 3TaM. [ TMKOIN3 — OECKUCIOPOIHOE PACIICIIIICHHUE TITFOKO3BI.

buonornyeckoe okucleHHEe, WK KIETOYHOE AblxaHue. Poab MUTOXOHApUH B
nporeccax omonoruueckoro okucienus. Luknuueckue peakunu. OKUCIUTETHLHOE
dbochopunupoBanue. Inepeus membpannHozo epaduenma npomornos. Cunmes



AT®D: paboma npomonunoii ATD-cunmaszwl. [IpeumyiecTBa a3poOHOTO MyTH
oOMeHa BellecTB nepeji aHadpoOHbIM. D(HPEKTUBHOCTh YHEPTETUIECKOTO0 0OMEHa.

JlemoHCcTpanumn

[Toptpetsl: k. [lpuctiou, 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 MUKPOIIPENapaToB.

JlaGoparopnass pabGora «M3ydyeHHEe  KATaIUTUUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMHJIa3bl UIIU KaTanaszbl)y.

Jlabopatopnasi padGora «/3ydeHne GHEPMEHTATUBHOTO PACIICTIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnass pabGora «CpaBHeHue nmporeccoB  (poTtocuHTe3a U
XEMOCHHTE3a».

JlaboparopHnasi pab6ora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacsencrBennasi vH(pOpMAIIUSA U Peajin3aius eé B KJIeTKe

Peakuuu MarpuyHoro cuures3a. [I[pUHIIMI KOMIIJIEMEHTAPHOCTU B PEaKIMIX
MaTpUYHOTO CMHTEe3a. Peanuzaius HaciencTBeHHON uHbopmanuu. ['eHeTnyeckuit

KOJ, ero cBorctBa. Tpanckpunuus — Marpuunbiii cunte3 PHK. [IpuHimmnel

TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTb, aHTUIIAPAJIICIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xniemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzaiusi TeHOMa y
IPOKApUOT U IYKAPUOT. Perymnsius akTUBHOCTA T€HOB y Mpokapuor. [ 'umotesa
onepona (d. XKako0, XK. Mano). Mozrexynaprvie mexanuzmovl IKCNpeccuu 2eHO8 )
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsi 2enog. Perynsuns oOMEHHBIX
MPOLIECCOB B KieTke. KieTounsiii romeocTas.

Bupycel — HekieTouHbie (hOpMBbI KU3HU U OONHratHeie mapasutsl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzHeHHvill yYyuxi
JIHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, baxmepuopacos.
Obpamnas mpauckpunyus, peeepmasa, uHmezpasa.

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

Buoungpopmamuka: unmeepayus u amanuz b6orvuwiux maccueos («bigdatay)
CMPYKMYPHBIX OUoI02UYecKux oanHulx. Hanomexuonocuu 6 buonozcuu u meouyure.
IIpoepammupyemvie pynxyuu d6enxos. Cnocobvi 00cmasku iekapcma.



JeMmoHCcTpanumn

[Toptpetsl: H. K. Konbiios, /1. 1. IBaHOBCKHIA.

Tabnuiel u cxeMbl: «buocunTes Oenka», «l'eHeTHYecKuil Ko, «BUpychi»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. ’KuzHeHHBII IIUKJI KJIETKH

Knetounsi 1uki, ero mepuonbl W peryisius. HMHtepdaza u  MUTO3.
OcoOeHHOCTH TpolieccOB, MpoTeKkaronmx B uHTep(dasze. I[loaroToBka KIETKU K
nenenuto.  [IpecuHteTmdyeckuii  (MMOCTMUTOTUYECKUM),  CHHTETHYECKHH |
MOCTCUHTETUUYECKUI (MMPEMUTOTHYECKUI ) TeprUoAbl UHTEP(a3bI.

Martpuunbin cunres JIHK — perumkanms. Ilpunnunsr permmkanum /JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAJIIEIBHOCTD.
Mexannsm permukanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Termomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KIETKH — KapUOTHUIL. JIUIIOMIHBIN U
rarjIouaHBIM  HAO0Opbl XpomMocoMm. ['omonormdyabie  XpoMocoMbl. [losoBbIe
XPOMOCOMBI.

Henenne knetkm — wmuto3. CTaguM MHTO3a M TMPOUCXOJAIINE B HHUX

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

Perynsinusa MUTOTHYECKOrO LHUKJIA KIETKU. [Iporpammupyemas KieTo4dHas
rubesp — arnomnTo3.

Knerounoe s1po, XpoMocoMbl, (DyHKIIMOHANIbHAsI TE€HOMUKA. Mexanuzmbl
nponughepayuu, ouppepenyuposxu, cmapenus u euberu kiemox. «lL{ugpposas
KliemKka» — ouourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanumn

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

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIipenaparsl: «MUTO3 B KJIeTKax
KOpEUIKa JIYKa».

JlaGopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTtopnasi padora «Habmonenre MuTo3a B KJI€TKaX KOHYMKA KOpeEIIKa
JyKa (Ha TOTOBBIX MUKpOMpenaparax)y.

Tema 9. Ctpoenue u GyHKUMH OPraHu3MoB

buonoruueckoe pazHooOpazue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJTbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOCHHSI M JKU3HEICATECIHHOCTH OJTHOKJICTOUYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOUYHBIE TPUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIOHHWANbHbIE OPTaHU3MBI.



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

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHE: 0Opa3oBaTellbHAs,
MOKPOBHAsA, MPOBOJAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOECHHS,
(GYHKIMN U pacTooKeHUs TKaHEH B opraHax pacTeHUM.

TkaHu KMBOTHBIX M 4€JIOBEKA. THIBI KUBOTHBIX TKAHEW: SMUTEIUAIIbHAS,
COCIMHUTENbHASA, MbIlleyHas, HepBHass. OCOOEHHOCTH CTpOCHMs, (DYHKIMI U
PaCIIOJIOKEHUS TKAaHEN B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W Te€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U 4eI0BeKa. OYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3mMoB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHblli U BHyTpeHHHI ckeneT. CTpoeHHE H
THUIBI COEANHEHUST KOCTEH.

JIBmxeHne  opraHum3MoB.  JIBHM>KEHHWE  OJHOKIIETOYHBIX  OpPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, pEeCHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PACTEHUM:
TPOIIU3MBI M HACTUHU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Pediiekc. CkeneTHbpie MBI U UX padoTa.

[Iutanue opranusmoB. [lormomieHne BOIBI, YIVIEKUCIOTO Trasa H
MUHEPAJIBHBIX BELIECTB pacTeHUsIMU. [luTaHue >XKMBOTHBIX. BHYTPUIIONOCTHOE U
BHYTPHUKIIETOYHOE TNuIileBapeHue. IIuTtaHne MNO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
[UIIEBAPUTEILHOTO TpakTa. [IumeBapurenbHbie xenesbl. llumeBapurenpHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. [[prxanue pactenuid. Jprxanue swuBoTHBIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. /pixarenbHas MOBEPXHOCTD.
XKabepnoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHUE CTPOEHUS JIETKUX ITO3BOHOYHBIX IKWBOTHBIX.
JlpixaTenpHasi cucrema ueyioBeka. MexaHu3M BEHTWISIUMM JIETKUX Yy NOTUI U
MJIeKOUTAOIMUX. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BeEmIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BewecTB y JKUBOTHbIX. KpoBeHOCHass cucreMa U €€ Oprasbl.
KpoBeHocHast cucrema TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyru KpoBooOpaileHus. OBOJIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepana v e€ peryJisiius.

Brinenenue y opranusMoB. Beinenenue y pacreHuid. Beinenenue y
KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Oprasnbl BbiaeneHus. OunbTpanus,
CeKkpelus U 00paTHOE BCAChIBAHWE KaK MEXaHWU3Mbl pa0OThl OPraHOB BbIICJICHUS.
CB43b NOJIOCTH TeJIa ¢ KPOBEHOCHOM M BBIICIUTEIBHON cUCTEMaMu. Beigenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. Ctpoenue u (yHKIIMOHUPOBAHHE
He(pona. OGpazoBaHHE MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuid W UUCTHI TPOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHBIX PaCTCHHI.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOM 3a1IUThl. OUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. I[IOKpOBBI M HMX MPOU3BOJIHBIE.
3amura opranusma oT OojneszHeil. iMmmyHHas cucrema uenoBeka. KiieTouHblld u
TYMOpaJbHBIA MUMMYHUTET. BpoXIEHHBIH W NPUOOPETEHHBIN crenupuIecKuil
UMMyHUTET. Teopusi KiIOHaIbHO-celeKTUBHOrOo uMmmyHurera (II. Dpmux, ®. M.
bepuer, C. ToneraBa). BocnaniurenbHble OTBEThI OpraHu3MoB. Poib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W perymsiuus y  OpraHusMoB. PasapaxumocTts y
ONHOKJIETOYHBIX OpraHm3moB. Takcucel. PaszgpaxumocTte W perymsuus y
pactenuid. POCTOBBIE BEIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pediekTopHas peryisiuus y >KUBOTHBIX. HepBHas
cucreMa u €€ OThenbl. DBOJIIOLMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Peduiekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DICKCHI.

['ymopanbpHas perynsiuus U 3HAOKPUHHAs CUCTEMA JKMBOTHBIX M UYEJIOBEKA.
XKene3pl SHIOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. /JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOM W 3HIOKPUHHON cucteM. [unoramnamo-runoduzapHas
cucTema.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE
Bojopocim», «bakrepum», «IIpocreimme», «Opranbl LIBETKOBBIX PACTECHUN»,
«CucremMpl  OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIX», «TkaHu pacrenuit», «KophHeBble cucremb», «CTpoeHHE CTEOISA»,
«CTpoeHue JNHCTOBON IUIACTUHKW», «TKaHW >KUBOTHBIX», «CKEJNEeT YelIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucremMa», «HepBHas  cucremay, «Koxa»,  «MpllieyHas  CHCTEMay,
«BproenurenpHas cucteMa», «OHAOKPUHHAA cucrtema», «CTpOEHHE MBIIILBIY,
«Ammynurery,  «KumeuHonosioctHeie», «CxemMa  NHUTaHUA  PACTECHUI»,
«KpoBeHOCHbIE CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«CtpoeHne minaHapun», «BHyTpeHHee cTpoeHue n0xkaeBoro yepBs», «HepBHas
cucteMa poio», «HepBHas cucrema gsarymkw», «HepBHas — cucrema
npecMbeikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBras — cucrema
MIIeKONIUTaOIuX», « HepBHas cuctema uenoBekay, «Peduexcy.



OOopynoBaHHE: CBETOBOW MHUKPOCKOII, MHUKPONPENAPaThl OJHOKIETOYHBIX
OpraHu3MOB, MHKpPONpENnaparbl TKaHEW, PAKOBHHBI MOJUIOCKOB, KOJUIEKLIUH
HACEKOMBIX, UTIJIOKOXKHUX, *KUBbIE SK3EMIUIIPbl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHHMil pa3HbIX OTAEJIOB, BIIAXKHBIE IIpenapaTbl JKUBOTHBIX, CKEJIETHI
ITO3BOHOYHBIX, KOJUIEKUMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opya0oBaHuE AJI1 JEMOHCTPALIMK IOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmasia U 0eIKoB Mo JercTBrueM (GepMeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUHN, MOJEIN T'OJIOBHOI'O MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlabGopaTopHas padora «/3ydeHre TKaHE KUBOTHBIX).

JlaGopaTopHnas padora «/3yueHre opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazMHoOXkeHUe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrojioe (BKJIIOYash BETE€TAaTUBHOE) U
nojoBoe. Buael  Oecnojoro  pa3MHOMKEHHUS:  IOYKOBAaHUE,  CHIOPYJIIALMS,
dbparMenTaiys, KJIOHUPOBaHUE.

[TomoBoe pasmuoxkenue. [lomoBbie kieTkH, miaum rametel. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. bruonornyeckuii cMbICa
MeHo3a M IOJIOBOro Iporecca. Meio3 M €ro MecTo B IKU3HEHHOM IIHMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuThe. I'aMmeTorenes y >kMBOTHBIX. [10710BBIE KeEIIE3Bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHE U HMOPUOHANIBHOE pa3BUTHE KHUBOTHBIX. CrocoOsl
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHST — HayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozenez — 00Ha U3 2naBHBLIX NPOOIEM IMOPUOTIOSUM.
Konyenyuss mopgocenos u mooenu mopgoceneza. Cranuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). JpoGnenue. Tumbl  apoOiieHHUS.
Jlemepmunuposannoe u Hedepmunuposannoe oOpobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOTIUTAIOMIMX. 3apOJIbIIICBbIE JTUCTKH
(ractpyssanust). 3akiiagKka OpraHoB U TKaHe U3 3apOobIIEBbIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIETOCS 3apojibliia (dMOpUOHAIbBHAS WHIYKIIHUSA).
3aknmagka IUIaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI TEeHOB. BnusHue Ha HSMOPHOHATBLHOE PAa3BUTHE PA3ITUYHBIX
(aKkTOpOB OKpY’KaIOIIEH CPEIBI.

Poct u pasButue *uBOTHBIX. [locTamMOpuoHaneHbIM mepuon. [lpsmoe u
Henpsimoe pas3BuTue. PaszBute ¢ wmetamop(do3oM y OECHO3BOHOYHBIX U
ITO3BOHOYHBIX YKMBOTHBIX. BHOJIOrMYEcKOe 3HAYEHUE MPSIMOTO U HENPSMOIO



pa3BUTHs, UX PACIPOCTPAHEHME B MPUPOAE. THUIBI poCTa KUBOTHBIX. PaKTOPHI
pEryJsiiuy pocTa >KUBOTHBIX U 4yesoBeka. CTaguu MmocTaMOpHOHAIBHOTO pa3BUTHUS
y )KMBOTHBIX U 4elioBeKa. [leprnoasl oHToreHe3a uenoBeka. CtapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoeHne u pasButue pacteHuid. ['amerodut u cnopodut. Metio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3oBaHuMe crHop B Ipolecce Meio3sa.
I'ametorene3 y pacreHuid. OIUIOJOTBOPEHWE W Pa3BUTUE PACTHTEIBHBIX
OopraHu3MoB. /[BoliHOE OITOOTBOPEHHE Y LIBETKOBBIX pacTteHui. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLINA OHTOTEHE3A Y PACTEHUHN U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmunpel M cxembl: «BereratnBHOE pa3MHOXEHHE», «Tumbl Oecroyioro
pa3sMHOXEHUD», «Pa3MHOXEHHE XJIaMUIOMOHaAbDY, «Pa3MHOKEHHE 3BIIICHBI»,
«Pa3MHO)eHue TUApb, «Meio3», «XpoMmocomel», «l'amerorenes», «CTpoeHue
SUUEKIETKN W crepmaro3onaay, «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HENpsAMOE pa3BuTHE», «Pa3BuTHE MauCKOro xyka», «Pa3zButue capanum»,
«Pa3Butue nATYIIKW», «/BOMHOE OIUIOJOTBOPEHUE Y ILIBETKOBBIX PACTECHUN»,
«CTpoeHue ceMsiH OJHOJIONBHBIX U JIBYJIOJBHBIX PacTEeHUW», «KU3HEHHBIA UK
MOPCKOM  KamycTb», <«OKU3HEHHBI UHUKA Mxa», <«OKU3HEHHBII  IUKI
NaroOpPOTHUKA», «KU3HEHHBIN UKII COCHBDY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK |
CIIEPMATO30UI0B, MOJEND «LIMKII pa3BUTHS JIATYILIKI.

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

IIpakTnueckass padora «BbisiBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIIEH
ITO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICIINAX
pacTEeHUI.

Tema 11. I'eHeTuka — Hayka O HACJEJACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoOB

Wcropust cTaHOBJIEHHS W pa3BUTUS TEHETUKM Kak Hayku. Paboter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Padoter H. K. KombnoBa, H. 1. BaBumosa, A. H. beno3sepckoro, I'. .
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JTOMHUHAHTHBIA U PEIECCHUBHBIN
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TEHOTHII, (DEHOTHII.



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

JlemoHCcTpanumn

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

Tabnuie u cxeMbl: «MeToabl FTEHETUKNY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETHUYECKHUX

UCCIIEIOBAHUI».
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblid 3akoH MeHnens — 3aKoH

€AMHO00pa3usi rMOpHUIOB MepBOro nokoJyieHud. [lpaBmino nomuaupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH pacuieIuieHus Ipu3HakoB. [luTomorndeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ uores3a YucToThl raMer.

AHanmsupyroniee ckpemunbanue. [IpomMeXyTouHbIN XapakTep HACIEIOBAHUS.
Pacmienienne npu3HakoB IpU HEMOJIHOM JOMUHUPOBAHUH.

JurnbpuaHoe ckpenuBanue. Tpetuid 3akoH MeHzens — 3aKOH He3aBUCUMOT'0
HacjelOBaHMWs ~ MNpU3HAKOB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILUBAHU.

CueruieHHOe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJIECJOBAHUE TI'€HOB, HApYILICHHWE CLEIUICHUSA MEXAYy IeHaMu. XPpOMOCOMHAasd
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nona. XpoOMOCOMHBIM MEXaHU3M OIpEIEIEHUs Moja. AyTOCOMBI U

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

['eHoTun kak nenoctHas cucteMa. [lneioTponus — MHOKECTBEHHOE AEHCTBUE
reHa. MHOXECTBEHHBIM aJIenu3M. B3anMoIelCcTBUE HEAJUIEIbHBIX T'EHOB.
Komnnemenrapuocts. Onucras. [lomumepus.

['eHeTHUYEeCKUIT KOHTPOJIb PAa3BUTHsI PACTEHHMM, XUBOTHBIX M YEJIOBEKa, a
TaKkkKe (PU3NOJIOTUYECKUX TMPOILIECCOB, MOBEIEHUS M KOTHUTHUBHBIX (YHKIUI.
['eneTnueckue MeXaHU3Mbl CUMOMOTE€HE3a, MEXAHNU3MbI B3aUMOJIEUCTBUS «XO31H
— Mapa3uT» U «XO35UH — MHUKpOOMOM». ['eHeTHueckue acmeKkTbl KOHTPOJS U
M3MEHEHUS HACJEeICTBEHHOW MH(OPMAIMU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubl u cxembl: «IlepBbiil 1 BTOpoi 3aKoHbl Menaensy, « Tperuii 3akoH
Mennens», «AHanusupymllee ckpemuBanue», «HemomHoe ITOMUHUPOBAHHUEY,
«CuernjeHHoe Haclel0BaHWe MPU3HAKOB Y JIpo30puibl», «l'eHeThka moay,



«Kapuotun uenosekay, «Kapuotun apozopmiby, «KapuoTunm NOTHLB,
«MHOX€ECTBEHHBIN alIeNIN3M», «B3auMoaelicTBUE T€HOBY.

O6opynoBaHue: MoJelb JUIsl JEMOHCTpAIlMM 3aKOHOB  €AMHOO0Opa3us
TUOPUIOB TIEPBOTO TOKOJEHUS U PACUICIUICHUS MPU3HAKOB, MOJACNIb IS
JEMOHCTpAllUd 3aKOHA HE3aBHCHUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJENb IS
JEMOHCTpAllUA CLEIUICHHOTO HACJIEeIOBaHUsl MPU3HAKOB, CBETOBOW MHKPOCKOII,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckass paGora «l3yyeHue pe3yabTaToOB  MOHOTHOPHUIHOIO
CKPEIIHUBAHUA Y JPO30(UITBD).

IIpakTuyeckass  paGora  «M3yueHue  pe3ynbTaToB  JAUTHOPUIHOIO
CKpEUIUBaHUA Y IPO30(DUITBD».

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopmMupoBaHMHM (DEHOTHIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHbIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIC/ICTBCHHAS.

MopaudukanuoHHass U3MEHYUBOCTh. Poiib  cpenbl B (OpMUPOBaAHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psn u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MOAU(PHUKAIMOHHON
U3MEHUYHUBOCTH.

['eHoTnnyeckas n3MEeHUYUBOCTh. CBOMCTBA TEHOTUITUMYECKON U3MEHYNBOCTH.
Bupl reHOTUTTHYECKON U3MEHUUBOCTH: KOMOMHATUBHAS, MyTAIlMOHHAS.

KoMOuHaTuBHasT M3MEHYMBOCTh. Mei03 M TMOJOBOW MpoIlecC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATHUBHON N3MEHYUBOCTH B CO3JaHUH
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax OJTHOro BUA.

MyTanmonHass W3MEHYMBOCTh. Buabl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIAYUMPOBAaHHbIE MyTaluuu. SaepHbie U
nuTOIUIa3MaTuyeckne myrtaunuu. CoMaTHUdeCcKUe W TMOJIOBble MyTauuu. [IpuunHbI
BO3HMKHOBEHUs MyTauui. MyTareHel W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTU MYTAIMOHHOTO TMpPOIECCa. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HacnencTBeHHOM u3menunBocty (H.W. BaBwioB). BHesaepHass M3MEHYMBOCTH U
HACJIEJICTBEHHOCTb.

Onuzcenemuxa U INUSEHOMUKA, PpOAb INULEHEMUYeCKUX (Gakxmopos &
HACIe008aHUU U USMEHYUBOCTNU PEeHOMUNUYECKUX NPUSHAKO Y OP2AHUSMOS.

JdemMoHcTpanuu

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

Tabmumet u  cxembl: «Buagsl  u3MeHunBOCTH», «MoaudbuKarmoHHAS
U3MCHYHUBOCTBY, «KomOnHaTHBHAs U3MCHYHUBOCTHY, «Meio3»,
«OnnonoTBopenuey, «I enernueckre 3a007eBaHUs YeIOBEKa», « Buapl MyTaiuing.



ObopynoBaHue: *KuBble U TepOapHble SK3EMIUIIPhl KOMHATHBIX pPacTEHUil,
pucyHku (hoTorpaduu) KUBOTHBIX C PA3TUUYHBIMUA BUJIaMU U3MEHUHUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIIMOHHON W3MEHUYMBOCTH. [loCTpoeHHWe BapWallMOHHOTO psijga W
BApPHUALIMOHHON KPUBOW».

IIpakTuyeckass padora «Myrtanmuu y gapo3oduiibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKA

Kapruotun wenoBeka. MexayHapoJHas IMporpaMma HCCIEIOBaHHUS T€HOMa
yejnoBeka.  MeTonpl  M3y4YEHHMs] TE€HETHKM  YEJIOBEKa: T'€HEaJOoTrHyecKui,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUIA, MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECICHUE TE€HOTHUIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[1I[P-ananu3a. Hacnencreennsie 3a001eBaHus YyeloBeKa. [ €eHHbIE 1 XPOMOCOMHbBIE
Oonie3HM uyesjoBeKa. boje3HW ¢ HAcCIeACTBEHHOM MPeapacrloiioKeHHOCTHIO.
3HauYCHHE MEAUIMHCKOW T€HETHKHA B MPEIOTBPAIICHUN U JICUCHUU T'€HETUYECKUX
3a00JieBaHUI 4YesioBeKa. MeIUKO-TeHEeTHUYEeCKOe KOHCYIbTUpOoBaHUE. CTBOJIOBBIC
KJIeTKU. [IoHsATHE «T€HETHYEeCKOTO Tpy3a». ITUUYECKUE ACHEKThl UCCICAOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckre ¢akTOpbl TMOBBIINICHHOW YYBCTBUTEJIBHOCTH 4YEJIOBEKa K
bU3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeinl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YEIIOBEKA K MATOJIOTUSIM.

JdemoHcTpanumn

Tabnuiel u cxembl: «Kapuotun udenoBeka», «MeToJbl U3yYeHUS TEHETUKU
qesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETIOBEKay.

IIpakTnueckast padora «CocTaBlIeHHE U aHAJIU3 POJOCIOBHOI.

Tema 15. Cenexkuusi Opranu3mMoB

JlomecTukanyss W CeNeKUMs. 3apOXKACHUE CENEKIMU W JOMECTUKALUU.
VYuyenne H. WM. BaBumioBa o IleHTpax mNpouCXOoXACHUS W MHOTOOOpasus
KYJbTYPHBIX pacTeHui. PoJb ceneknuu B CO3aHUM COPTOB PACTEHUM U IOPOJ
#*uUBOTHbIX. CopT, mopoaa, mTaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacieacTBeHHOM wum3MeHuuBoctw H. WM. BaBuioBa, ero 3HaueHue A
CEJIEKIMOHHOM padoThI.

MeTtonpl cenekuMOHHOM paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA U
VHJIUBUTYaJIbHBIM. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUcnwiTanue
MpPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUITY C IOMOIIBIO OIICHKU
(eHoTHna MOTOMCTBA U OTOOP IO TEHOTUITY ¢ oMolIbio aHanu3za JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CENEeKUMOHHOM  paloThI.
PannanmoHHbI 1 XUMUYECKUN MYyTareHe3 Kak MCTOYHHMK MyTalui y KyJIbTYPHBIX



dopm opranusmoB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHMS M METOJIOB
pexkoMOuHaHTHBRIX JIHK 111 moyyeHus uCXoIHOTO MaTepuaia ik CENEeKIUH.

[Tomyuyenue MOJIUIIIIOU]IOB. BuayrpusugoBas TUOpUIU3AIIHSL.
brnuskoponcTBeHHOE — CKpemuMBaHue, WiM  MHOpuAMHT.  HeponctBenHoe
CKpelnuBaHue, win aytopuauur. ['ereposuc u ero mpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénuas rubpuausanus. [Ipeogonenue Oecruionus
MEKBUOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIUU PACTEHUIN U )KUBOTHBIX. «3e1éHas
DeBoNOYUAY.

CoxpaHeHrEe U M3y4YEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
WX JOUKAX  pPOAWYEH  JUIsl  CO3JaHWUsS  HOBBIX COPTOB H  THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. M3yuenue, coxpaneHue u ynpaeieHue
2EeHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8BIX HCUBOMHBIX
8 Yenax VAVHUEeHUs CYUeCmeyiomux U CoO30anUsi HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOM uuclie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeoosvix uoell U nepcnekKmuHbIX MexHOoN0UU.

JdemoHcTpanumn

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

Tabnuibl 1 cxembl: «L{eHTpbI MPOUCXOXKACHUSI U MHOTOOOPa3us KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PANOB B HACIEICTBEHHOW M3MEHUYMBOCTHY,
«MeTtoapl cenexkiuny, «OTnanéunas ruopuauzanus», «KMyrtareHes».

JlabopaTopHasi padora «/3ydeHue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JIOMAITHUX >KUBOTHBIX.

JlabGopaTopHas padora «I3ydyeHrue METOJIOB CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKckypcusi «OCHOBHBIE METOABI M JOCTHXKEHUS CEJICKIUH DPAcTEHUU M
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO bepmy,
COPTOUCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaToOpuio
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus u CHHTeTHYeCKasi OMOJIOT U

OOBEKTHI, HUCHOJIb3yeMble B OHOTEXHOJOTHUU, — KIJIETOYHbIE U TKaHEBbHIC
KYJIbTYpPBI, MUKPOOPTraHU3MBbI, 170'¢ XapaKTEepUCTHUKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJICOOTICUCHHE, TIOJMyYeHHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAeNne. Mukpobuonoruueckuii cuHte3. OOBEKThl MHKPOOHMOJIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTHH M MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C 1IE€JIbIO MOJYyY€HUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalnX HE BCTPEUAIOIINECS B MPUPOJIe OMOCHHTETUUECKHE MY TH.



Kierounasa unxeHnepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHHU U
KUBOTHbIX. Kpnobanku. Comartnueckas ruOpuauzanus UM COMAaTUYECKUI
sMOpuoreHe3. lcmnonb3oBaHue TalJIOWIOB B CEJIEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumel. Hcnoniv3oeanue MOHOKIOHANbHBIX U NOJIUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PexoHCTpyKuus
AVNLEKIIETOK U KIOHWPOBAHME JKUBOTHBIX. MeETOA TpaHCIUIaHTALUMU SAEP KIETOK.
Texnonocuu  0300po6nenusl,  KyI1bMUGUPOBAHUS] u MUKPOKIIOHANLHO2O
DPA3MHOIICEHUSL CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHass W TEHHas HWH)XEHepHus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekoMOnHaHTHBIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JIoOCTHKEHUssT UM NEPCHEKTUBBl  XPOMOCOMHOW WM TE€HHOM  MHXXEHEPUHU.
DKOJIOTHYECKHE U ATUUECKHUE TPOOJIEMbl T€HHOW WHKEHEPHUH.

Menununckue OuorexHonoruu. [loctrenoMuas mudposas meguuuHa. [TLP-
AarHocTuka. MerTaOOJOMHBIM aHanu3, TEHOLEHTPUYECKUI aHalu3 IMpoTeoMa
YesoBeKa JUIsl OLEHKU COCTOSHMS €ro 3J0poBbs. lclonp30BaHME CTBOJIOBBIX
kineTtok. TapretHas tepanus paka. 3D-Omoumxenepuss 11 pa3paOOTKH
(yHIaMEHTAIIBHBIX OCHOB MEIWUMHCKUX TEXHOJOTUHM, CO3/IaHUA KOMILJIEKCHBIX
TKaHEH COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTro OMONpPHUHTHUHIA U ckadoyauHra
JUISL peLIeHUs 3a]1a4 [IEpCOHANM3UPOBAHHOW MEIULIMHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJIbI0 OOecreueHus: KOMOMHUPOBAHHOM
3amuThl OoT Bo30yauteneit OPBU, ycraHoBieHUE MOJEKYISPHBIX MEXaHHU3MOB
¢ynxunonupoBanusi PHK-cogepkamumx BUpYycOB, BBI3BIBAIOIIMX OCO00 OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmunp! n cxemsl: «/crnonb3oBaHHE MUKPOOPTAaHU3MOB B MIPOMBIIIIJIEHHOM
pOMU3BOCTBEY, «KiteTounas nH:keHepusn», «['eHHass HHXKEHEPU».

JlaGopaTopHas padora «3ydeHrne 00beKTOB OMOTEXHOIOTUI.

IIpakTnuyeckas padora «IlomydeHne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

Ikckypeusi «buorexHonoruss — BaxkHEHIIass TMPOM3BOJWTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaenue W pa3BuUTHe IBOJIOUMOHHBIX NpeACTABJIEHUN B
Oonosiorum

OpomonmonHas teopuss Y. [lapBuna. Ilpeanochulku BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JBroKyI1ye CUiibl 3BOTFOLUK BU0B 110 Y. JlapBUHY (BBICOKAas HHTEHCUBHOCTD
pPa3MHOXXEHUS  OpPraHU3MOB, HACJIEACTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBINH OTOOD).



Odopmiienne cuHTeTHUecKOi Teopun H3Bomornuu (CTD). HelitpansHas
Teopust dBomounud. CoBpeMeHHas SBOJIOLNMOHHAs  OuWojorud. 3HaAYEeHUE
ABOJIIOIIMOHHON Teopuu B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MHpA.

JdeMoHCcTpanuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepuxon, U. W. lImansraysen, . Xonaeix, . K.
benses.

Tabmuubr u cxembl: «Cucrema xuBod mpuponsl (mo K. Jlunuerw)y,
«JlectHunia xuBbIX cymiecTB (o Jlamapky)», «Mexanusm (HopMUpPOBAHUS
npucrnocoOyieHnii 'y pacTeHuil W >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta myremectBus Y. Japsunay, «Haxonku Y. lapBunay, «@opmMbl 60pbOBI
3a cymectBoBaHue», «llopoapl romyOeit», «MHOroob6pasme KyJIbTypHBIX (GopMm
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo 4. [apBuny)», «Cxema COOTHONIICHHUS JBIKYIIMX CHJI JBOJIIOIUNY,
«OCHOBHBIE TIOJIOKEHUS] CHHTETHYECKOW TEOPHUH IBOJIFOLIUN.

Tema 2. MUKpo3BoOIIOLNS U €€ pe3yJIbTaThl

[Tommynsinusa Kak 3JI€MEHTapHasl €IWHHIA SBOTONNU. COBPEMEHHBIE METOIbI
OLICHKM TE€HETHYECKOro pa3HooOpa3usi U CTPYKTyphl mnonyJsiuuid. M3meHeHue
reHooHJa MOMYJSIUMKA KaK 3JIEMEHTapHOE HBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHetnueckoro paBHoBecus Jx. Xapau, B. BaiinOGepra.

DOnemeHTapHble (AKTOPHI (IBIKYIIME CHIIBI) 3BOJIONMHA. MyTallMOHHBINA
npouecc. KomOuHaTuBHas u3MeHUMBOCTb. Jlpeilp TreHoB — ciy4aiiHble
HEHAIpaBJIEHHbIE M3MEHEHHUS YacTOT aieraed B nonmymauusx. OPdexT
OCHOBaTensd. JDgpgexkm Oymuvinounozo copaviwka. CHudiCeHue 2eHemuyecKo2o
pasnooopazusi: npudunsl u cireocmeus. Ilposenenue s¢gpghexma Opeiigha 2eros 6
bonvuux u  manelx  nonyaayusx.  Mwurpamuu.  MBondmus  mOMYJISIIHMA:
reorpaguyeckas (IpoCTpaHCTBEHHAsA), OMogornyeckas (penpoayKTUBHAS).

EcrtecTBeHHbII 0TOOp — HampaBisitouii  ¢akrtop 3Bojouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTaOWIM3UPYIONINM,  pa3phIBAIOIINAN
(mm3pyntuBHbBIN). [lonoBoi oTOOp. BO3HMKHOBEHHE M 3BOJIONHS COIMAIBHOTO
MOBEJICHUS KUBOTHBIX.

[IpucnocoONeHHOCTh ~ OPraHU3MOB  KaK  pe3yjbTaT  MHMKPOIBOJIIOLHUU.
Bo3HUKHOBEHHE  TPUCHOCOOJNIEHMM Yy OpraHu3smMoB.  ApomMop(]o3bl 51
uauoananrtanuu. [Ipumepsl npucnocobieHnii y opranu3mMoB: Mopdoaorudeckue,
¢usnonornyeckue, - OMOXUMHUYECKHE,  ToBeaeHYeckue.  OTHOCHUTEIBHOCTH
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykTrypa. BumooOpa3oBaHue Kak pe3ysbTar
MUKpPOIBONIOIMU. M3omsmust — kimrodeBoir (paktop BumooOpazoBanus. [lytu u
crocoObl BHA000Opa30BaHUs: aytonaTpuieckoe (reorpadudueckoe),



CHMIATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monumionU3anus,
rudpuauzanus). JJIMTeabHOCTh BOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb  3BoMOIIMOHHOM  OWoJloTMM B pa3pabOTKe HAy4YHBIX  METOJ/OB
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIIOLUS U KOIBOJIOLHUS MMAPA3UTOB U UX
X03s51eB. MexaHn3Mbl (JOPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI
O0pBOBI ¢ HEH.

JdeMoHCcTpanuu

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

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHYHUBOCTHY, «llomynsunonHas
CTpyKTypa Buaa», «Cxema nposiBlieHus1 3akoHa Xapau—BaiinOepra», «JIBuwxkyine
CHJIBI 3BOJIOIUN», «DKOJIOTUYECKAs M30JIALNSA MOMYJISINI ceBaHCKON (openmy,
«l'eorpaduueckasi M30JSA1US  JTUCTBEHHUIBI CHUOMPCKOM U JTMCTBEHHUIIBI
naypckoiy, «llomynsiiMOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KePTB», «Cxema
JICUCTBUA E€CTECTBEHHOTO O0TOOpa», «PopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«anycrpuanbHblii MenaHu3M», «KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Duznonornueckue amantanuu», «lIpucnocoONEHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTHY», «Kpurepuu Buaa», «Buabpl-nBoitHukm», «CTpyKTypa BUIa B
npupozae», «Crnocobbl BHuI00Opa3zoBaHus», «leorpaduueckoe BHI000pa3OBaHHE
TpEX BUJIOB JIAHJBIIIEH», «IKOJOTMYECKOE BHUA000pPa30BaHUE BHJIOB CHHUID,
«[Tomumouel pacteHui», «KamycTHo-peeuHbId THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUJIEKIIMM HACEKOMBIX, Uydesa MTUIl U
3BEpeil ¢ MpuMepamMu Pa3IMYHbIX MPUCIOCOOJICHUM, 4Uydela TTUI[ U 3Bepei
pa3HBIX BUJOB, TepOapuu pacTeHUH ONM3KUX BUAOB, OOPa30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlaGopaTopnasi paGora «BbisiBIeHHE H3MEHUYMBOCTH y OCOOEH OJHOTO
BUJI».

Jlabopatopuass  paGora  «llpucnocobnenus  oOpraHu3sMoB U HX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTHY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHUIOB MO MOPGHOJIOTHYECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJiionus U €€ pe3yJabTaThl

Metoasl  M3ydeHUsT MakKpo3BOJIONUU. [lameoHTONOrMYecKkre  METObl
uzydeHusi dBomtonuu. Ilepexomubie GopMbl U QUIOTEHETUYECKUE  PSIBI
OpraHU3MOB.

buoreorpadudeckue meTonbl u3ydeHus 3BomOIUU. CpaBHeHHE (GIIOpHI H
dayHsl MaTtepukoB M OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bunmbl-
SHJIEMHUKHU U PEJIUKTHI.



OMOpHONOrHYECKHe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
ABOJIOLMHU. ['€HeTHYecKue MeXaHWU3Mbl HBOJIOLMM OHTOIEHE3a U IOSBIICHHS
SBOJIIOLIMOHHBIX ~ HOBHIIECTB. ['OMOJIOTMUHBIE W  AHAJIOTUYHBIE  OPTaHBI.
PynuMenTtapasie  opranbl W araBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE M  MaTeMaTHMYeCKWe  METOAbl  HU3YYECHHUS  DBOJIOIUH.
I'omonoruynsie TeHbl. COBpeMEHHBIE METOIbl MOCTPOCHHUS (UIOTCHETHUECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U SBOIOLNSI TECHOMOB.

OO01mMe 3aKOHOMEPHOCTH (TMpaBuiia) IBOJIOLUM. [IpuHyun cmenvl GyHKYuUL.
HeobOpatumocTs 3BosonMK. AnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUH.

JemoHCcTpauumn

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

Tabmuubl u cxeMbl: «OUITOTEHETUYECKUN PSI/I JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Crerouedanbr»y,  «Punuodutey,  «CemeHHbIE
NanopoTHUKN», «buoreorpaguueckne 30HbI 3emim», «Jpeid KOHTUHEHTOBY,
«Penuktely, «HadanpHble cTaguu 5SMOPHUOHAIBHOTO PAa3BUTHSL MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBuU3MB», «XPOMOCOMHBIE HAaOOpbl 4YEJIOBEKa W IMIUMIAaH3e», «l JIaBHbIE
HampaBJIEHUS 3BOJOLUNY, «OO01I1e 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OOopynoBaHue: KOJUIEKLUU, TepOapuu, MYJISDKM HCKOINAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

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

HayuHple THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOWoreHes u
naHcrepmusi. JoHayuHble MPEACTABICHUS O 3apOKJIECHUU KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannannanu, JI. [lactepa. [Iporcxoxknenne >ku3Hu U acTpOOUOJIOTHS.

OcHoOBHBbIE JTaInbl HEOPraHU4ECKOU DBOJIFOLUU. [Lmanerapuas
(reosiornyueckasi) dBOJIOIUSI. XHUMHYECKas dBOJIONMSA. AOHOTCHHBIH CHHTE3
OpraHhYecKux BemecTB u3 Heopranudeckux. Ombir C. Mwwuiepa u I'. IOpm.
OOpazoBanue mnoaumepoB u3 MoHomepoB. KoamepsatHas rumoreza A. .
Omnapuna, runoresa nepBuyHoro 0ynaroHa J[x. XonaeiHa, reHeTHYecKas TUIoTe3a
I'. Ménnepa. Pubosumer (T. Yekx) m runore3za «vupa PHK» VY. T'munbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emmm u Meronsl €€ wusyuyeHus. VckomaeMble OpraHWYeCcKUe
octatku. [eoxponomorus u €€ wmeroabl. OTHocuTenbHass U aOCONIOTHAs
re€OXpOHOJIOrus. I'e0XpoHOIOrHyecKast Kajia: 30HbL, 3pbl, IEPUOABI, ITOXH.



Hauvanbubie 3Tambl opranndeckoi 3posounu. [losBiieHne u 3BOMIOLMSA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BOo3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJjior MEPBBIX Ha 3emMiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproTsl U 3yKapHUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKIACHHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC 3Talbl BOJIONHMH BBICIINX pacTeHuid. OCHOBHBIE apoMop]o3b
pacteHud. Beixon pacreHuit Ha cymy. l[losBiIeHME CHOPOBBIX pPACTEHUM U
3aBoeBaHME UMM cymd. CeMeHHble pacTeHus. [IpoMcXoXIeHHEe UIBETKOBBIX
pacTeHUN.

OCHOBHBIEC 3Tanbl SBOJIOIUU KUBOTHOrO Mupa. OcCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3Hb B BOJAE. DBOIIOLHMS IMO3BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u pentunuit. [IpoucxoxaeHne MIEKOMUTAOIMINUX U
ntuil. [lpuHnun kmroueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMiie MO 3paM U MEPHOJaM: apXeu, MpOTEepO30H,
najgeo3oi, Me3030M, KalHo30il. OOmas  xapakTepuUCTHKa KiIuMarta U
reojorndyeckux mnpoueccoB. [losBiieHMEe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHS U BIUSHHUE HAa Ta30BbIil COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI ITponuioro. IlpudnHsl n
CIEACTBUSL MAacCOBBIX BbIMHpaHHWil. COBpPEMEHHBIN SKOJOTMYECKUM KPU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus 6MopasHO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucTteMa opraHmyeckoro mupa. IlpuHumnel kinaccudukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIBI OPTAHU3MOB.

JlemoHcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, . . Meunuxkos, A. H.
Omnapun, [Ix. Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiel u cxeMbl: «Cxema onbita @. Peany, «Cxema omnbita JI. ITactepa mo
M3YYCHUIO CaMO3apoXIeHUs Xu3Hu», «Cxema ombita C. Mumnepa, I'. Opw»,
«JTanbl  HEOPraHWUYECKOM  HABOMIOLMN»,  «['€OXpOHOJOrMYecKas  IIKauay,
«HavanpHble 3Tanbl OpraHUYECKOi BONIIOIUNY, «CxemMa 00pa3oBaHUs dYKApUOT
nyTéM cuMmOuoreneza», «Cucrema >XuUBOW mNpupoabl», «CTpoeHue BUpPYCay,
«Apomopdossl  pacrenuity, «PuHHOPUTH), «OIHOKIETOYHBIE BOJOPOCIH,
«MHoOTOKIIETOUHBIE BOHOpOCHW», «Mxm», «llanmopotHukn», «l 0JI0OCEMEHHBIE
pactenus», «OpraHbl UBETKOBBIX pacTeHui», «CxeMa pa3BUTHUS KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIX», «lIpocreiimmuey, «KUIIEYHOMOTOCTHEIE,
«IInockue 4EepPBUY, «YneHucroHorue», «PBIOBIY, «3eMHOBOJIHEICY,



«IIpecmpikaromuecs», «lItume», «Mnekonuraromme», «Pa3BuTue KU3HU B
apXxeucKkou spey», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
I1aJIC030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repdbapuyd pacTeHUH pa3IMYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BIIAYKHBIE IIPeNapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, 4Yydela MTUL U 3BEPEH,
KOJUICKIIMM OKAMEHEIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJSKH OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  sga0oparopHas padora «MoJenupoBaHHE — OIBITOB
Musnepa—tOpu 1o uzydeHuto abMOreHHOro CUHTEe3a OPraHUuYeCKUX COSAMHEHUN B
MEepPBUYHOI aTMochepey.

JlaGoparopHasi padora «l3ydeHue M ONKHCAHHUE HCKOIIAEMBIX OCTAaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTuyeckass padora «l3yyeHue OCOOECHHOCTEH CTPOEHUS PpPaACTEHUU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «M3yueHne oCOOCHHOCTEN CTPOCHUS MTO3BOHOUHBIX
KUBOTHBIX).

Tema 5. Ilponcxo:kaeHue yeao0BeKa — aHTPONOTreHe3

Paznensl u 3anaun anTpononoruv. MeTopl aHTPOIIOIOTHH.

CraHoBJIEHHE TPEACTABICHUN O TMPOUCXOXKICHUM YEJNOBEKA. PenurnosHeie
BO33peHUA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJ0KEHNE YEIOBEKA.
CBugerenscTBa  CXOJCTBAa  YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOP(OIIOTHIECKHE, AMOPHOJIOTHYECKHE, (bH3H0I0Tr0-OMOXUMHUECKHE,
nopegeHYeckre. OTINYUS Y4eJIOBEKA OT JKMBOTHBIX. [IpAMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CHUCTEMBI.

JBrxymue cuiibl (PakTopbl) aHTPOIOTeHE3a: OMOJIOTUYECKHE, COLUATIbHBIE.
CooTHoleHNEe OMOJIOTUYECKUX U COUMATIBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcCHOBHBIE CTaJUU aHTpoONoOreHe3a. PaHHuE uenoBeKOOOpas3HbIe O00E3bsHBI
(TTPOKOHCYJIBI) U paHHUE MOHTUIBI — OOIIKE MPEJIKU YETOBEKOOOPA3HbIX 00E3bsH U
JMOIEeN. ABCTPAIIONIUTEKN — JIBYHOTHE NPEIKHU JH0ae. UenoBeK yMenblid, IEPBbIE
W3TOTOBJIEHUS OPYAUM Tpyaa. UemoBek MpSAMOXOISAIINM U NEPBBIM BBIXOJ JIFOAEH
3a  mpenensl  Adpuxu. UYemoBek reiaenbOeprckuii — OO MpPesoK
HEAHJAEPTATBLCKOTO YEJIOBEKA M YEJIOBEKA pa3syMHOro. YenoBeK HeaHICPTAIbCKUI
KaK BHJ JIIOJEH XOJOAHOTO KJMMarta. YeloBeK pa3syMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu AdQpuxu.
[TaneoreneTrka v NajieOreHOMUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalnMoHHBIN Tpoliecc ¥ noauMopdusm. llomynsiuoHHbIe BOJIHBI,
npeid reHoB, murpanusa U «d3GQPexkT ocHOBATENs» B MOMYJISIHUAX COBPEMEHHOIO
YeJI0BEKA.

Uenoseueckne pacel. [loHstne o pace. bonbpmume pacel: €BpOINEOUIHAS
(eBpasuiickasi),  aBCTpaJIo-HETpOWAHAsT  (PKBATOpHAJIbHAS),  MOHTOJIOMIHAS
(a3narcko-aMepuKaHckasi). BpemMs W myTH pacceneHusi 4eloBeKa IO IUIaHETe.
EauncTtBO  yenoBeweckux pac. HayyHas  HECOCTOSITENBHOCTH — pacu3Ma.
[IpucnocoO1eHHOCTh 4eloBeKa K pPa3HBIM YCIOBUSIM OKPY’KAIOIIEH Cpebl.
Bnusaue reorpaduueckoil cpenpl U Apeiida TeHOB Ha MOPQOJIOTHIO |
(U3HUOIIOTHIO YETOBEKA.

MexauciuIuIMHapHble  MeToabl B (pusmyeckodt  (OMOIOTHYECKOM)
AHTPOIOJIOTUU.  DBOJIIOIIMOHHASE ~ AHTPOINOJOTUS M MAaJCOAHTPONOJIOTHS
YEJIOBEUECKUX NOMYJSAUUi. bruoconmanbHble MCCIIENOBAaHUS IPHUPOABI YEIIOBEKA.
HccnenoBanue KO3BOMIOLUY OMOJIOTUYECKOTO U COLIUATIBHOIO B YEJIOBEKE.

JemoHCcTpauun

[Toptpetst: Y. {apBun, JI. JIuku, 4. 5. Porunckuit, M. M. I'epacumos.

Tabmups! u cxeMbl: «MeToAbl AaHTPOIIOIOTUMNY, «I 0JIOBHOM MO3TI UEJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBDY, «CKeJNeT 4YeIoBEeKa M CKEJEeT IIHMIIaH3e,
«PyIMMEHTBI U aTaBU3MBbD», «JIBUKYIIIHE CHIIBI aHTPOIIOT€HE3a», « DBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABCTpamonurek», «YemoBek  yMmenbsli», «Yermosek
OPSIMOXOASAIINID, «JleHncoBckuil yenosek» «Heannepransup», «KpoMaHbOHIBDY,
«IIpenku yenoBekay, «ITallbl 3BOJIOLNH YEJIOBEKa», «Pacel yelIoBeKay.

OO6opynoBaHue: MYJSDKM  OKaMEHEJIOCTEH, TMpeaMETOB MaTepualbHOMU
KyJIbTYphl ~TIPEAKOB 4YeJOBEeKa, penpoaykiuuu (pororpadum) KapTuH ¢
MU(DOJIOTHYECKUMU W OMOJEHCKUMH CIOKETaMU TPOUCXOXKICHUSI YeJIOBEKa,
(doTorpaduu HaxoIOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIETh
yeperna 4esJioBeKa W 4Yepena IIMMIaH3e, MOJENb KHCTH YeJOBEKa M KHUCTH
HIMMIIaH3€, MOJIENIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOEHHS CKeJleTa
YeJIOBEKA, CBA3AHHBIX C IPSIMOXOKICHUEM.

IIpakTnuyeckas padora «/3ydeHne sKOJTOTUUECKNX aJanTallui YEJTOBEKaY.

Tema 6. DJxosormss — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CUCTEM C OKPY Kalollei cpeaoi

3apokaeHue U pa3BuTHe 3Kkosioruu B Tpynax A. 'ymOonbara, K. @. Pynse,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Pa3znensl u 3amauu
sK0J0TuHU. CBSI3b HKOJIOTUU C IPYTUMH HayKaMHu.



Metonsl sxonoruu. IloneBwsie HaOmOAEHHS. DKCHEPUMEHTHI B 3KOJOTHU:
npupoAHble U JabopartopHble. MolenupoBaHre B SKOJOTMUA. MOHHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHAIBHBIN U TJI00ATBHBIM.

3HaYeHUE OKOJIOTMYECKMX 3HAHMM Uil  YelIOBEKa. DKOJIOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3EH uenoBeyecTBa ¢ npuponor. dopmMupoBaHue
AKOJIOTMYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIECHUSI.

JlemoHCcTpauumn

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

Tabnuibl u cxembl: «Pa3nensl sxkosorum», «MeTo bl dKoJoruny», «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEABD).

JlaGopaTopHuasi padora «3yuenue METO/0B JKOJIOTUYECKUX
HCCIIETOBAHUIN.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJIOTHYecKre (PaKkTopbl U 3aKOHOMEPHOCTH MX AeicTBuA. Knaccudukanus
AKOJIOTUYECKUX (PaKTOpOB: abHoTHYECKHE, OMOTUYECKUE, aHTponoreHHbie. O01mue
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorMueckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

AbuoTtnueckue (aktopel. CBeT Kak 3KoJoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX [0 OTHOUIEHWIO K cBeTy. CurHaiabHas pojb CBETa.
doTonepruoansM.

Temnepatypa Kak dKojormyeckuid ¢akrop. JlelicTBue Ttemmeparypbl Ha
opranu3Msbl. [ToKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojormyeckuil (axrtop. Ilpucnocobnenus pacteHuil K
nojAepkaHuio BogHOro Oanmanca. Knaccudukanus pacTeHuil Mo OTHOIICHUIO K
Bozie. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHUW3MOB: BOJIHAs, HAa3eMHO-BO3AYIIHAs, IOYBEHHas,
riyOMHHAs  TOANOYBEHHAs,  BHYTpUOpraHuU3MeHHas.  (DU3UKO-XUMUYECKHUE
0COOEHHOCTH cpea oOUTaHMsl OpraHu3moB. IIpucnocoOneHuss OpraHu3MoB K
’KU3HU B PA3HBIX CPEIax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE H
rOJUYHbIE PUTMBL. [IpHUCrnocoOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU JKU3HU.

Kusznennoie Qopmbl opraHuzmoB. [lonsitue o ku3HEHHOH (opme.
XKuzHenHsie HOpMBbI paCTEHUIL: 1€PEBbsI, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OMOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa KU3HHU.

buotnueckue (hakTopHl. Bungsr OMOTHYECKUX B3aUMOJICICTBUH:
KOHKYPEHITHS, XUIITHUIECTBO, CMMOMO03 U ero ¢opmel. [lapasutusm, koomneparus,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomuueckue, (Qopuyeckue, (¢dadpuueckue). 3HAUCHHE
OMOTUYECKUX B3aUMOJCHUCTBUUA HJii CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [I[puHINN KOHKYPEHTHOTO UCKITIOUCHHUS.

JdeMoHCcTpanuu

Tabmuupbl U cxembl: «Ikonorudeckue (axrtopb», «CBETOBON CHEKTpY,
«IKOJIOTUYECKHUE TPYIIbI KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIC
KUBOTHBIC», «XOJOAHOKPOBHBIE >XUBOTHBIE», «DU3MOJOTMYECKUE aJanTaiun
KUBOTHBIX», «Cpenbl OOWUTaHUS OpraHu3MoB», «buomorMyeckue pUTMBIY,
«Kuznennole  (Gopmbl  pacteHuit», <«OKuzHeHHble  (DOPMBI  SKHUBOTHBIXY,
«IKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOTO Jecay, «Llenn
NUTaHUS», «XumHuuectBoy, «llapazutuzmy», «Konkypenuus», «CumoOuosy,
«KomMmeHcanmzm.

O6opynoBanue: repObapuM pacTeHUW M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BJIUSHUIO PAa3IUYHBIX OJKOJOTUYECKHX (AaKTOpPOB, TepOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHHUH, CBETOJIIOOUBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCIIMBBIE KOMHATHbBIC PACTECHUSI, TepOapuu U KOJUICKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUW, yyuyesna NTHUI] U 3BepeH, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, kcepodputaMm, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapu M KOJUIKIIMM PACTeHUW U JKUBOTHBIX, OOJAJAIONUX YepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIIOBHHM KU3HU, TepOapuu U
KOJUUIEKIIMM PACTEHUU M >KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTHUECKUX B3aUMOCHCTBUSX.

JlabopaTtopuass padora «BpIsiBIeHHE TMPUCTIOCOOJIECHUI OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopnasi paGora «BpbisiBJIeHHE NPUCTIOCOOJEHUM OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPhI.

JlaGopaTopnasi pabdora «AHATOMUYECKHE OCOOCHHOCTH pacCTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dko10rus BUAOB U MOMYJISALMIA

DKOJIOTUYECKUE  XapaKTePUCTUKU  TOMYJISIUH. [Tomynsiius KaK
Oouonornueckas cucrema. Poias HeomHOpOIHOCTH cpefibl, (U3MUECKUX 0aphepoB U
0COOEHHOCTEW OMOJIOTHHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiui. OCHOBHBIE TTOKa3aTEIU MOMYJISIIIAN; YUCICHHOCTh, TJIOTHOCTD,



BO3pacTHasi M IIOJIOBAsl CTPYKTypa, POXKAAEMOCTb, IMPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

Dkosioruyeckas CTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTU TOMYJISIIHHY.
JluHamuka momyisiuMu U e€ peryisius. buoTtudyeckuil moTeHIMAN MOMYJISIUU.
MopaenupoBaHue TMHAMUKHA NONYJ UK. KprBble pocTa YHCIEHHOCTH MOMYJISLHU.
KpuBble BbbkUBaHUA. Perynsuus 4YMCIEHHOCTH NOMYJSIUA: poiib (HaKTOpOB,
3aBUCAIIUX U HE 3aBUCALIUX OT IJIOTHOCTH. DKOJOTUYECKUE CTPATeruu BUIOB (1- U
K-ctparterun).

[TonsiTue 00 sKOJOrMYEcKOM Humie BuAa. MecrooOutanue. MHOromepHas
Mozenb 3Kosiorndeckon HumM Jx.M. XatunHcoHa. Pa3Mepsl 3KOJIOTMYECKOU
Huy. [loTeHInaNbHAs U pealn30BaHHAas HULIU.

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

3aKOHOMEPHOCTH TOBEJICHUS W MHIpPAlMi KUBOTHBIX. buonorndeckue
WHBA3UH YY>KEPOJIHBIX BUJIOB.

JemoHCcTpauun

IToptpert: k. . XaTdnHCOH.

Tabmuubl W cxembl: «DKOJOTHYECKUE XAPAKTEPUCTUKH TOMYJISIUNY,
«IIpocTpaHcTBEHHass  CTpPYKTypa momyjsiuuw», «Bo3pacTHele  mupaMuisl
nonyianun», «CKOpOCTbh  3acel€HUs MOBEPXHOCTH 3€MIIM  Pa3IU4YHBIMU
opranuzmammn», «Mojeinsb s3xkonorndyecko Humu [Jx. M. XaTuuHcoHnay.

Oo6opynoBanue: repbapuu pacTeHU, KOJUICKIIUU >KUBOTHBIX.

Jlabopatopuass  paGora «IIpucmocobiieHuss ceMssH pacTeHUid K
pPacCeNCHUIO.

Tema 9. DkoJsiorus coo61eCTB. IKOJOTMUECKUE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsizm Mexmy
OopraHu3MaMu B OMOIICHO3E.

Dxocuctema kak OTkpbiTasg cucreMa (A. [Ix. Tencnu). OyHKUHOHATBHBIC
OJIOKM OpPraHu3MOB B OKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBHI, PEIYIECHTHI.
Tpoduueckne ypoBHH. Tpoduueckue menu u ceTH. AOHOTHYCCKHE OJIOKH
skocucteMm. [1ouBbl U Wbl B 3KOcHCTEMAX. KpyroBopoT BEMIECTB M MOTOK SHEPTUHN
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelIM dAKOCUCTEMBbl. buomacca ©  OPOIYKLUS.
DKOJIOTHYECKHUE MUPAMUIBI UUCEI, OMOMACChl U SHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouku. Daykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBUUHbBIE U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOINOTCHHBIC BO3ACHCTBUS Ha
cykueccuu. KnumakcHoe coobmiectBo. buopaznoobpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbl 03EP U peK. DKOCUcmeMvl Mopell U
OKeano8. Ixocucmemvl MYHOP, 1€c08, Cmenell, NyCmbiHb.

AHTpONOre€HHBbIE 3KOCUCTEMBI. Arposkocucrema. ArporeHo3. Paznuuwns
MEX/1y aHTPOIIOT€HHBIMH U MTPUPOJIHBIMHU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTBI ypOO3KOcHCTeM. ['opojackas
¢nopa u ¢dayna. Cunantponuszauus ropojckod ¢dayHel. buonornueckoe u
X035IMCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Poib kackaonoeo s¢gexma u 6udo8-30upukamopos (Kirouesvlx
61008) 6 QyHKYUOHUpOoBanuu 3Kkocucmem. IlepeHOC SHEPIUU U BEIIECCTB MEXKIY
CMEXHBIMH 3KOCHUCTEMaMH. Y CTOWYMBOCTh OPTAaHU3MOB, MOIMYJISIUNA U 9KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBUA.

Mexanuzmol 8030eticmeus 3GepA3HeHUll pPA3HbIX munoe Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€lCMBUSL.
MeTo10510THsl MOHUTOPUHIA €CTECTBEHHBIX U AHTPOTIOI'€HHBIX SKOCHCTEM.

JemoHcTpauun
[Toptpert: A. JIx. TeHncnu.
Tabmuuer u  cxembl:  «CTpykTypa  OWoLeHO3a»,  «ODKocucTeMa

MIUPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMa XBOWHOIO Jiecay, « OyHKIIMOHAIbHBIC
TPYIIBI OPTAaHU3MOB B JKOCHUCTEME», «KpyroBopoT BemecTB B IKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, AETPUTHAS)Y», « IKOJOTUUYECKAS] TUpAMUIA YUCET»,
«IKojoruyeckas nupaMuga OMoOMacchl», «IKOJOTHYECKasi MUpaMUa YHEPTUNY,
«O06pazoBanue Oonotay, «llepBuunas cykueccus», «BoccraHoBieHue jeca nocie
noxkapay», «KOocucTeMa 03epa», «ArporeHos3», «KpyroBopor BemiecTB U MOTOK
SHEPTUHU B arporeHo3er, «[Ipumepsl ypOosKocucTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepei, repdapru KyJabTypHBIX M TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJICITh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3yueHue u onrcanue ypoOIKOCUCTEMBI.

JlaGopaTopnasi pabora «l3ydeHue paszHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YICHHCTOHOTHX B PA3HBIX IKOCHCTEMAX).

IKCKYypcHsl «IKCKypCcHsl B TUIUYHBIA OuoreoleHos (B ayOpaBy, Oepes3HsiK,
SIBHUK, HA CYXO0JI0OJbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JIOTO)».

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

Tema 10. buocdepa — riod6anbHas IKocHUCTEMA

buocdepa — oOmiennanerapuas 000j04Kka 3eMIIH, T/I€ CYIIECTBYET WM
CyIlleCTBOBaJa KM3Hb. PazBuTHe mpeacTaBieHuii o ouocdepe B Tpynax J. 3iocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6mactu 6mocdepsr u e€ coctas. Kupoe
BEIIeCTBO OUoc(hephl U ero PyHKIIUH.

3aKOHOMEPHOCTH CyIiecTBOBaHUS Ounocdeprsl. OcobeHHocTH 6HOChepsl Kak
ro0anpHON 3K0ocucTeMBl. JlnHaMu4yeckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yyriepoja, a3oTa). PATMUYHOCTD SBJIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHbIE OMOMBI CYIIM:
TYHJpa, XBOMHBIE JIeCa, CMEIIAHHBIC ¥ ITUPOKOJIMCTBEHHbIEC JIeCca, CTEH, CABAaHHBI,
MyCTHIHU, TPONMUYECKHE JIECa, BEICOKOTOPhs. KiMMar, pacCTUTEIbHBIN U KUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
o6nochepHbIX PYHKIUHN.

JeMoHcTpanumn

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

Tabmuubr u cxembl: «['eochepsr 3emmuny, «KpyroBopoT azora B MpUpOJIE»,
«KpyroBopoT yriepona B mpupoje», «KpyroBopoT KHCIOpoJa B HPUPOIEL»,
«KpyroBopoT Bojbl B mipupojie», «OcHOBHbIE OMOMBI cyminy, «Knumarudeckue
nosca 3emin», «TyHnapa», «Tairay, «Cmemanubeii jec», «llInpokomncTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponmueckuit gecy.

O6opynoBanue: repOapuu pacCTEHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KpPU3UChI M WX NpUYUHBL. Bo3aeicTBHEe YeloBeKa Ha
ouocdepy. 3arps3HeHHEe BO3AYIIHOW cpeabpl. OxpaHa BO3ayXa. 3arps3HCHHE
BOJHOUW cpeabl. OxpaHa BOIHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHune KimMara.

AHTpOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENILHOTO U KUBOTHOrOo Mupa. OCHOBHBIE MNPUHITUIBI OXPaHbl MPUPOJIBL.
Kpacasie xnHuru. Ocobo oxpansiemble mnpupoansie Tepputopuun (OOIIT).
Boranuyeckue caibl U 300JI0TUYECKUE TAPKH.

OCHOBHBIE TPHUHIUIBI YCTONYMBOTO Pa3BUTHS YEJIOBEUECTBA W TIPHUPOJBI.
PanimonanpHOE  MPUPOJONOIL30BAHUE U COXpPAaHEHHE  OMOJIOTMYECKOTO
pazHooOpa3ust 3emusid. OOmME 3aKOHOMEPHOCTH TJIOOATBHBIX HKOJOTHUUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIC MTOCIIEICTBHUS.

Pa3BuTre METOMOB MOHUTOPHHIA PpPa3BUTHUA OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocbepezaioujei u
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneyugaowue 00Cmyn K
uHgopmayuu no CoCMoSHUINO OMOENbHLIX 8U008 U dKocucmem. OcHoBbL



IKOpeaduIumayuy Kocucmem U Ccnocobo8 060pvOLL ¢  OUONOBPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvIx IKOCUCTNEM.

JlemoHCcTpanumn

Tabmuubl W cxeMmbl:  «3arpsi3HeHue  atMochepbl»,  «3arps3HEHHE
ruapocdepbl», «3arpsizHeHHe TouBbl», «llapHukoBbI 3ddexT», «Ocobo
OXpaHsieMbIE PUPOTHBIE TEPPUTOPUNY», «MOIENN yIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHIEMBIX DPACTCHHM W KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanuu, KpacHoi KHUTH pernuoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHX HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
oOy4aronMMucsl MporpaMM CpelHero oOuero oO0pa3oBaHMs: JIMYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTATOB OCBOSHUS MPOTPAMMBI 110 OMOJIOTUA
BBIJICTICHBI CJICYIOIIUE COCTABIISIIONIME: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
IrPaXXIAHCKON HUIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbBHOCTH
U CAaMOONpPEACNCHUI0, Haluuyue Momusayuu K OOyYeHHUIO  OHOJIOTHH,
yeneHanpaegienHoe pazeumue BHYTPEHHHUX YOEXKIICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUA Pa3BUTUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAaMH, MPUCYIIUMU CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haluyue NPABOCO3HAHUS  IKOJIOTHYECKOU
KYJBTYPBbI, CHOCOOHOCMU CMA8Umb eI U CTPOUTH )KU3HEHHBIC TIAHBbI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOrPAMMBI TTO OMOJIOTUH JOCTUTAIOTCS
B E€IMHCTBE Y4ye€OHOW U BOCIIUTATEIILHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAaMU U HOPMaMU
MOBEACHUS U CIIOCOOCTBYIOT TIpOllecCaM CaMOMO3HAHUS, CAaMOBOCIUTAHUS H
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEW TO3WIMM JUYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO H
TPAAUIHASIM MHOTOHAIMOHAILHOTO Hapojsa Poccuiickon deneparnuu, nNpupoae u
OKPY’KaroIIEn Cpese.

JInyHOCTHBIE pe3yabTaThl OCBOCHMS ydeOHoro mnpeaMera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbITA JIEATEIBHOCTH B MPOIECCE pPeaU3allMi OCHOBHBIX HaIpaBJICHUN
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOTO BOCTIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)K€HUE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPUYECKON [ESITENBHOCTH TMPU  CO3JAaHUU
y4eOHBIX MPOEKTOB, PELICHUH y4eOHBbIX M TMO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHUBHOTO
B3aUMO/JICUCTBUS JTIOJICH C Pa3HBIMHU YOCKIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHS
yueOHbIX, TI03HABaTEIbHBIX M HCCJIEAOBATEIBLCKUX 3a]ad, YBaXXUTEIBHOTO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB NPU OOCYXIECHUU CIOPHBIX BOMPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOU ESITEILHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MaTpuoTU3Ma, YBAXXEHUS K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH TNEpe
Ponuuou, ropmoctm 3a cBOM Kpal, cBOKO PoanmHy, CBOM S3BIK U KYJBTYpY,
MPOIIIOE M HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAHNIO U MaMSTHUKAM IPHUPOIbI,
NOCTUXEHUAM Poccuu B HayKe, UICKYCCTBE, CLIOPTE, TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTMM, MOHUMAHMS 3HA4YCHUsS OWOJOTHMM B TMO3HAHUM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujeitHas yOeKIIEHHOCTh, TOTOBHOCTh K CIIyXeHHuto W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTINTAHMS

OCO3HaHUE IyXOBHBIX EHHOCTEN POCCUMCKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEJICHUSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCH HA MOPAIILHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTHU;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJUTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TPHUHATHUS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBUHM C
TpaauusiMHu Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOUYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/ICMCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (POPMUPOBAHUS KYJLTYPbI 310POBbSI H
IMOIMOHAJIBLHOTO 0JIArONOJTyYHs:

NOHMMAHUE U peanu3alus 30pOBOr0 M 0Oe30macHoro oopasza KU3HU
(3mopoBOE  TMHUTaHWE, COONIOACHUE TUTMEHMYECKMX TPaBWI M HOPM,
cOQTaHCHPOBAHHBIM PEXKUM 3aHATHH W OTAbIXa, peryispHas (undeckas
AKTUBHOCTH), OEpPENKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3HUECKOMY U TICUXHMUYECKOMY 3/I0POBbIO;

MOHMMAHUE LEHHOCTH NpPaBWJ HHIUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIUX 30POBBIO U KU3HU JIOJICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYyAYy, OCO3HaHUE IIEHHOCTH MAacCTEpCTBa, TPYA0I00uE;

FOTOBHOCTh K aKTUBHOW JESATEIIBHOCTH TEXHOJIOTUYECKON M COLMAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIILHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

UHTEpEC K pa3IMuHbIM cdepam npodhecCUOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIA BBIOOP Oyaymiei mpodeccun W peaanu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K O0Opa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS:

HKOJIOTHYECKHU IIeIecO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
YKA3HU Ha 3eMJIE, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIICHWE YPOBHS OKOJOTMYECKON KYJIbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKA HX BO3MOXKHBIX TOCIEACTBUI  IJIs
OKPYKarOIIEU CPEbI;

OCO3HAaHHME TJI00aJBLHOTO XapakTepa IKOJIOTHUYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU HM3YyYEHUH OHOJOTUU
3HAHUST W YMEHUSA TpU pEHICHUU TMpoOJeM, CBS3aHHBIX C PalMOHAIHHBIM
MPUPOJONIOIL30BaHNEeM  (COOJIOJIEHME  TpaBWJ  TOBEIAEHUS B  TMPHUPOJIE,
HaIlpaBJICHHBIX HAa COXpPaHEHHE pPABHOBECHUS B HJKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChephl);

AKTUBHOE HEIPHUATHE JIEMCTBUM, MNPUHOCAIIUX BPEHN  OKPYKAKOLIEH
IPUPOJIHOM Ccpelie, YMEHHE MPOTHO3UPOBATh HEOJArompUsITHBIE SKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEMUCTBUN U MPEIOTBPALIATh UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEeSATEIbHOCTH HKOJIOTHYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHONW, KOMMYHUKATHBHOW M COIMAJIBLHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTHUYECKOU ACSITEIBHOCTH DKOJIOTMUECKON
HAIpPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOI MPaKTUKHU, OCHOBAHHOTO Ha JIMajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE $I3BIKOBOM W UWTATEIbCKOM KYJIBTYpbl KaK CpEICTBa
B3aMMOJICUCTBHS MEXTY JIFOJbMH U TIO3HAHUS MUPA;

MOHUMAaHUE CrhenuuK OWOJIOTMM KaK HAayKH, OCO3HaHUS €€ pOoju B
(GopMUPOBaHNN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IE€JIOCTHOTO
mpencTaBieHuss 00 OKPY’KAIoIeM MHpe KaK O €IMHCTBE MPHUPOJBI, YEIOBEKA H
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUd Mpodsiem
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOW IMBIIIM3AIINM:
oOecrieueHrsT HOBOTO YPOBHSI Pa3BHTHsI MEIWIIMHBI, CO3JAaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pElIaTh PECypCHble  MPOOJIeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXO/AA U3 III00aTBHBIX AKOJOTHYECKUX MPOOJIeEM U
o0ecrieueHHs  TepexoAa K  yCTOMYMBOMY — pPa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAaHUIO TMPHUPOAHBIX PECYpCcOoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJIOTUYECKUX 3HAHUW B IENAX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU oOydaronuxcs, (GopmMupyeMoi
MIpU U3y4YECHUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIMOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIOJb30BaTh TIOJIy4aeMble 3HAHUA JUISI aHaidu3a W
OOBSCHEHHUSI SIBIICHUN OKPYXKAIOIIET0 MUPAa U MPOUCXOJAIUX B HEM H3MEHEHUI,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHS HA OCHOBE HAy4HBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C TENbIO MOTYYSHHSI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OMONOTHYECKHE 3HAHUS IS
perieHus mpo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW JEsITeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO e TEIHOCTh MHIUBUIYAIBHO U B TPYIITIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HETNpephlIBHOMY  0Opa3oBaHUIO |
caMo00pa3oBaHNI0, K aKTMBHOMY TMOJyYE€HHIO HOBBIX 3HAHWUU IO OMOJOTHUH B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YUMble i (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyHAOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPA’KAIOIINE
LEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U cOeruduKy METOAOB TO3HAHMS,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecC,
CUCTEMa, Hay4dHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCJIeIOBaHUE,  HAONIOJCHUE, M3MEpPEHUEe, OJKCIEPUMEHT U  JApPYIHe);
YHUBEpCAJIbHbIE y4YeOHBbIE JEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHBIE,

PETYJISTUBHBIE), o0ecIeunBaroIye dbopmupoBanue GbyHKIIMOHATEHOU
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIMH OOy4aroluXcs; CHOCOOHOCTb
oOyJaromuxcst UCIIOJIb30BaTh OCBOCHHBIE MEXIMCLMIUIMHAPHBIE,

MHPOBO33pPEHUYCCKHE 3HAHUS W  YHUBEpCaJIbHbIC y4uyeOHbIE JEHCTBUS B
ITI03HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynmpraTre wu3ydeHHs OWOJOTMM HA YpOBHE CpEeAHEro  OOIIero
oOpazoBaHusi y oOywatomerocs OyayT chOpMUpPOBaHBI MO3HABATEJIbHBIC
YHUBEpCaIbHbIC YICOHBIC NEHCTBUS, KOMMYHUKATUBHBIC YHHBEPCAIbHBIC yIeOHBIC
NENUCTBUS, PEryJATHBHbIE YHUBEpCAIbHbIC Yy4eOHBIC JICHCTBUS, COBMECTHAs
JIESITCILHOCTD.

MeTtamnpenMeTHBIC PEe3yJIbTaThl OCBOCHHUS IPOTPAMMBI CPEAHETO O0OIIero
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBaagenne YHHBEpPCAIbHBIMH yueOHbIMH MO3HABATEJIbLHBIMH
AEUCTBUSAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMOCTOSITeILHO  (hOpMynMpoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHM 3HAHUH MPUEMBI JIOTHYECKOTO MBIILIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KilacCU(UKAIIUK, 000OIICHNUS ), PAaCKPBIBATh CMBICII
OMOJIOTHYCCKUX TOHSATHUM (BBIICIATh UX XapaKTEpHBbIC MPU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OMpEeNeNATh IEeIU ACATCIbHOCTH, 3aJlaBasi TapaMeTpbl W KPUTEPUU UX
JOCTHKECHHUSI, COOTHOCUTD PE3YyJIbTATHI IEITEIEHOCTH C IIOCTABIICHHBIMH TICIISIMH;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JIsl 0OBSICHEHUS (PaKTOB W SIBJICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTHBHBIC, JCIyKTUBHBIC, II0
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTPHBAEMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKITFOUCHHS,

IIPUMCHSITh CXEMHO-MO/ICJIbHBIC CpeacTBa JUIST IIpeACTaBICHHUS
CYIIIECTBEHHBIX CBSI3€l M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTax, a



TAaK)K€  MPOTHBOPEUYMH  Pa3HOrO  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PELICHUS MPOOJIEMbl C y4€TOM aHalu3a UMEIOIIUXCS
MaTepUalbHbIX U HEMAaTepUaJIbHbBIX PECYPCOB;

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

KOOPAMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBHMSIX  PEAIbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMO/IEUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE MPU PEILICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKUE NeiiCTBHUS:

BJIAJ€Th HABBIKAMH y4€OHO-HCCIIEIOBATENBCKON U MPOEKTHON NEATEIbHOCTH,
HAaBbIKAMHU  paspelleHuss MpodsieM, CIOCOOHOCTbIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbBHOMY ITOMCKY METO/IOB PELIEHUS] MPAKTUUECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUAbl JEATEIBHOCTH IO MOJIYYEHHIO HOBOTO
3HaHUS, €ro HHTEpPHpETAlH, NPeoOpa30BaHUI0O M NPUMEHEHUIO B y4eOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILUICHUS, BIa/IeTh HAYYHOU TEPMHHOJIOTHEN,
KJIFOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUThb U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTENIbHOM
JESITENIbHOCTH U )KU3HEHHBIX CUTYaIIHAX;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyalM3UpOBaTh 3ajadvy,
BBIIBUTaTh TUINOTE3y €€ pEIICHUs, HAaXOAUTh apryMEeHTbl JJi1 JOKa3aTelbCTBA
CBOMX YTBEpXK/I€HUH, 3a1aBaTh apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pELICHUS 3ajauyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATh LEJICHANPABICHHbBII MOUCK IEepeHoca CPEACTB U CIOCOOOB
nercTBUs B TPOGECCUOHANIBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO U MPAKTUYECKYIO 00J1acTU
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PAa3HBIX MMPEIMETHBIX 00IacTeH;

BBIIBUTaTh HOBBIE HJIEW, MpeUiaraTh OPUTMHANbHBIC MOAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora ¢ uHpopManueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMAIUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CJIOBApAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh



MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTHUYECKH OILICHUBATDH
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OIBIT MCIHOJIb30BaHUS HHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O UCIIOIB30BAHUS PA3TTMUHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TpeICTaBICHHUS
ouosiorndeckor nHGopMaIuu (CxeMbl, rpaduKu, AUArpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCIIONB30BaTh HAYYHBIM S3BIK B KauyecTBE CpEACTBA mpu padboTe cC
Ouonornyeckod uHGPOpMAaIMEl: NPUMEHITh XUMUYECKHE, (U3UUECKUE U
MaTeMaTU4YECKHE 3HAKHM M CHMBOJIbI, (popMyIibl, aOOpeBUATYPY, HOMEHKIATYpY,
UCIOJBb30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJIaJeTh ~ HaBBIKAMU  pACIO3HABaHWS M 3allUThl  WHGOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjajieHHe YHHBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU J1€CTBUAMM:

1) ob1mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTE WJU TUCKYCCHH MO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXXICHHS OTHOCHTEIHHO BBIMIOJHEHUS MpeaaraeMoi
3aJlauM, YYUTHIBaTh UHTEPECHl U COIJIACOBAHHOCTh MO3ULMH APYTUX YYaCTHUKOB
JMajIora Uil JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIEHUS, MOHUMATh 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJAJIETh PA3IMYHBIMH CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpEeHUs IPYrux JIIOJEH, MPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECETHUKY
U B KOppeKkTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHHS C HCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHMMATh W HCIIONH30BAaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIYaTbHON
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBIX ()OPM B3aMMOACHCTBHS NP PEIICHNN YIeOHOM 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIUX
MHTEPECOB M BO3MOXKHOCTEHN Ka)10TO YjieHa KOJUIEKTHBA,;



NpPUHUMATh I1€IM COBMECTHOW  JIEATEIIbHOCTH, OpPraHU30BBIBaTH U
KOOPAVUHUPOBATh JEUCTBUS MO €€ JOCTHXKEHHUIO: COCTAaBIATH IUIAH JECHCTBHIA,
pacupenensaTb pojaud ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJa M KAXKIOIO y4YaCTHHMKA KOMaHJIbl B
oO1ui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE TMIPOEKTHI, OILICHUBATh WJEU C TO3UIHUU HOBHU3HHI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B PA3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJageHne YHHBEPCAJTbHBIMH PEryJIATHBHBIMU AEeHCTBUSIMH:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIs BBIABJICHUS TPOOJIeM U HX
pEIIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BBHIOMpAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHWM IEJEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHUCTBUSIX U MOCTYIKAaX MO OTHOILICHHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYILIECTBIISITh MO3HABATENIBHYIO NESTEIbHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (HOPMYIUPOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
NEATEIIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4ETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

paclIMpATh paMKH y4eOHOIro MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 pEILICHMUE;

OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U NPOSABICHUIO MIMPOKOW 3SPYIULMU B
pPa3HBIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOW 0Opa30BATENbHBIN U
KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OIIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISAM;

BIAJCTh HABBIKAMHM  [IO3HABATEIBHONW  pediekcMr Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pedIeKCHM IJIs OLICHKUM CHUTyallud, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBAaTh PUCKU MU CBOEBPEMEHHO MPUHUMATh PEIICHHS] MO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apPryMEHTBbl JPYTMX IIPH aHAIW3€ pe3yJbTaToOB
NEATEIBHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

MPUHUMATD Ce0sl, TOHUMast CBOM HEJIOCTATKHU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYIMX IIpH aHaJIW3€ pe3yJIbTaTOB
NEeATEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OLINOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C ITO3ULIUHU IPYTOro YeIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3ynbTaThl OCBOCHMS COAEpP)KaHHUA YYEOHOro MpeameTa
«buonorus» Ha yrayOn€HHOM YPOBHE OpPHUEHTHPOBAaHBI Ha O0OECIICUCHHE
npopunbHOro  00ydeHuss  oOydvaromuxcs  Ouonorud. OHHU — BKJIIOYAIOT:
cnenuduyeckre 1 OMOJIOTMK HayYHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUM 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUIO 3HAHUM, BUJBI JIEITEIBHOCTH T10
MOJYYECHHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a TAK¥KE B
peanbHBIX XU3HEHHBIX cuTyanusx. [IpeameTHbie pe3ynabTaThl MPEICTABICHBI IO
rojiamMm U3y4eHus.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydeOHOro npeamera «buomorus» B 10
Kaacce OMKHbI OTPAXKaTh:

chOpPMHUPOBAHHOCTh 3HAHUM O MECTe€ U POJU OHOJOTHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOJABI M  PEHICHUU Mpo0JeM  palMOHAIBHOTO
IPUPOAOIIONB30BAHUS, O BKJIA/I€ POCCUUCKUX U 3apYyOEKHBIX YUEHBIX B Pa3BUTHE
OMoJIorny;

BIAJICHUE CHUCTEMOM OMOJOTMYECKUX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOTIOJIAralIIMe OHOJIOTUYECKHE TEPMHUHBI M TIOHATHUS (KU3HB, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPETYJALHMs, CaMOBOCIPOU3BEACHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHE), OMOJIOTHUECKHE TEOPHUH
(xknerounas teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocomHas Teopust
HacnenctBeHHocTd T. Moprana), yuenuss (H. WM. BaBuioBa — o0 1eHTpax
MHOrooOpazusi ¥  TNPOUCXOXKACHUS  KyJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(eamHOOOpaA3usi MOTOMKOB IEPBOTO TMOKOJEHUS, PACHICIIJICHUS, YUCTOTHI TaMeT,
He3aBHUCUMOTO HaciegoBanus [. Menzens, TOMOJIOTUYECKHX PSIOB B
HACJIEICTBEHHOU V3MEHYUBOCTH H. . Basuiiosa), MPUHLIATIBI
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, W3MEPECHHE,
HaOII0ICHUE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHHW3MOB, B TOM YHCIE
OakTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHHSI OPraHOB M CUCTEM
OpraHOB PACTEHUM, JKUBOTHBIX, YEJIOBEKa, IPOLIECCOB KU3HEAEATEIBHOCTH,
MPOTEKAIOIINX B OPraHMW3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMEHa BellecTB (MeTado0JIM3M), TIPEBPAICHUS SHEPTUHU, OpPOKEHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHUHTE3A,
MHUTO3a, MEW03a, raMeTorenes3a, 3MOpHOreHes3a, noCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHIWBUIYaJbHOTO  pa3BUTUs  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TO0DA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOWIaMH KIETKH U HX
(YHKIIUSIMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEeH M HX QYHKIUSAMH, MEXKIY
OpraHaMM U CHCTEMAMM OpPraHOB Y pAacCTE€HUM, >KUBOTHBIX M 4YEJIOBEKa U UX
(YHKIUAMH, MEXAYy CHCTEMaMU OPraHoOB M UX (YHKUMSMH, MEXIY 3TalaMmu
oOMeHa BEIIECTB, dTallaMy KJIETOUYHOTO ITUKJIa M )KHU3HEHHBIX IIUKIOB OPTaHU3MOB,
TanaMu AMOPUOHAIBHOTO Pa3BUTHUS, TE€HOTUIIOM M (PEHOTHUIIOM, (DEHOTHUIIOM H
dakTopamu cpeibl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMYUTENIbHBIE MPU3HAKU JKHUBBIX CHUCTEM, B TOM UHCIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,;

YMEHHME HCIOJIb30BATh COOTBETCTBYIOIIUE apPryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JIJIsl TOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEeMAaTUYECKUX TPYIII;

YMEHHE peuiaTb OMOJIOrMYECKUE 3a/1a4M, BBISIBIATH IPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXKIY MCCIIEeyeMbIMU OMOJOTHUYECKUMHU MPOLIECCaMU U SIBICHUSIMHU, JI€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MPAKTHYECKHE padoThl, COOJIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIa0OpPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OKCIEPUMEHTAIBHBIMU
cpeactBaMu, GOpMyNHpys Lelb HCCIENOBaHUS, AHAIW3UPOBATh IOJyYEHHBIE
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HCCIIEAOBATEIbCKOW paboTe Mo OMOJOTHH,
DKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIsATh  MOJYyYEHHBIE  pPE3ydbTaThl HAa  YYCHUYECKUX
KOH(epeHIusIX;

YMEHHE OIICHUBATh AITHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
objactu  OMONOrMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOJIOTBOPEHHE, HAMpPaBJICHHOE M3MEHEHHE Te€HOMa M CO3JaHUE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccruoHanbHON
NEeSATENbHOCTH B 00JacTH OMOJOTHUH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJILCKOTO XO3SIICTBA, MUINEBOW MPOMBIIUICHHOCTH, YINIYOJISATh MMO3HABATEIbHBIN
UHTEpEC, HAMlpaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOHKEHHE OMOJOTMYEeCKOro O0pa3oBaHMs B  OpPraHM3AIMsIX CpPETHErOo
po(hecCHOHANFHOTO U BBICIIETO0 00pa30BaHUSI.

[IpeameTHBIC pPe3yNbTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

chOpMHPOBAHHOCTh, 3HAHUM O MECTe€ M pPOJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBaAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpA, B IO3HAHUU 3aKOHOB MPUPOJLI M PEUICHUH SKOJOTHYECKUX
npoOJeM 4YeJoBEYeCTBa, a TAKXKE B PEIICHHMH BOIPOCOB PALHMOHAIBHOIO
MPUPOIOTIOIB30BaHus, U B OPMUPOBAHUU 1IEHHOCTHOTO OTHOIICHUS K MPUPOJE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJle¢ POCCUHUCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BIANETh CUCTEMON OWOJIOrMYECKUX 3HAHWM, KOTOpas BKIKOYAET
ONpENENICHUs] U TIOHMMAaHHWE CYIIHOCTH OCHOBOIOJATalomuX OHOJIOTHYECKUX
TEPMUHOB M TOHSTHM (BHJ, dKOcucTeMa, Ouocdepa), OHOJOTUYECKUE TEOPHUH
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIONNHU), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HarpasieHusix soitonun, B.. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus JIk. Xapnu u B. BaiinOepra,
3apojeiieBoro cxoiacrea K. M. bopa), npasuna (munumyma . JluOuxa,
AKOJIOTUYECKON TUpPaMHIbl SHEPruu), TUnoTes3bl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHHE  BJAJETh  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  TO3HAHUS,
HCTIOJB3YEeMbIMHU B OMOJIOTHUYECKUX UCCIIEAOBAHUAX KUBBIX 00OBEKTOB M DKOCUCTEM
(omucanue, u3MepeHue, HaOJIIOJICHUE, DKCIEPUMEHT), CIOCO0aMU BBISBICHUS U
OIIEHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHUE BBIJICTATh CYIICCTBEHHbIE TMPU3HAKU: BUIOB, OHOTEOIICHO30B,
KOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOUIEro, ABMIKYIIETO U Pa3phbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOro U CUMITaTPUYECKOTO
BUI000pa30BaHus, BIUSHUS JABMKYIIUX CHJI SBOJIONUU Ha TeHOGOH I TOMYJISIINH,
IPUCTIOCOOJICHHOCTH OPTraHMW3MOB K Cpejie OOWTaHUs, YepeOBaHUSl HAMpaBIECHUMN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIIMBaTh B3aUMOCBSI3U MEXIY MPOIECCAMU HBOJIOLNH,
JIBIDKYIIMMH CHJIAMH aHTPONOreHE3a, KOMIIOHEHTaMU Pa3JIMYHBIX IKOCUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBIATH  OTJIWYUTEIbHbIE  TPU3HAKU  JKUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpejie 0OMTaHUs, aDMOTHUYECKUX U OMOTHYSCKHUX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aWMOCBS3€M OpPraHM3MOB B  COOOIIECTBAX,
aHTPONOTEHHBIX U3MEHEHUH B 9KOCUCTEMAaxX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OHOJIOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JJISl JIOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U Cpellbl OOMTaHUs, €AMHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXPaHEHUs MHOrooOpasus BUAOB W
HKOCHCTEM KAaK YCJIOBHSI COCYLIECTBOBAHMSI IPUPOBI U YEIOBEUYECTBA,

YMEHHE peniaTh OUOJIOTUYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKIY MCCIIETyeMbIMU OHOJOTHUYECKUMHU MPOILIECCAMU U SIBJICHHUSIMH, JIE1aTh
BBIBO/IbI U IIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M IMpakTU4YECKHEe padoThl, COOIIOIATh
npaBuiia mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, GOpMyIUpysS Ielb HWCCICNOBAaHUS, AHAIM3HPOBATh MOTyYEHHBIC
pE3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B Y4eOHO-MCCIIEN0BATENbCKOW padoTe 1o Ouosioruwu,
AKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIsATh  MOJMYyYEHHBIE  pPE3ydbTaThl HA  YYCHHYECKUX
KOH(DEpEeHITUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U 4YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIOco0ax MperoTBPaLICHUS
r100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymield npodeccruoHaIbHOM
JESITeIbHOCTH B 00J1aCTU OMOJIOTUH, KOJIOTUH, IPUPOIONIOIb30BAHMS, METULIUHBL,
OMOTEXHOJIOTMH, TICUXOJIOTMH, BETEPUHAPHUM, CEJIbCKOTO XO3SICTBa, MUIIEBON
MPOMBINIJICHHOCTH, YTJIyONIATh TO3HABATENbHBI HWHTEPEC, HANpPaBICHHBIA Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJIOJIKEHUE
OMOJIOTUYECKOT0 00pa30BaHUs B OPraHM3aLUAX CPEAHEro npodecCHOHAIBHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kourpoububie | IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBbIe cuCTEeMBI U UX U3yYCHHE
3 buonorus kierku 0.5
4 XUMHYeCcKasi OpraHu3ausl KICTKH 10
) Crpoenne u QyHKIIMH KIETKH 8
6 OOMeH BemecTB U PEeBpaICHHE YHEPTUU B 9 1
KIIETKE
7 HacnencrBennas ungopmanus u 9 05
peanu3arys e€ B KIIeTKe
JKHW3HEeHHBIN [TUKIT KIIETKU 6 1
CrpoeHue 1 pyHKIIUN OPraHU3MOB 17 1.5
10 Pa3mHoOXkeHMe 1 pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HACIIEJACTBEHHOCTH U 9 05
M3MEHYHUBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiust OpraHU3MOB 4 1
16 buoTtexHonorus u CHUHTeTUYECKast OHOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Kontpoabneie | IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypchbl
1 3apokIeHUE U Pa3BUTHE HBOJIIOLIMOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
Mukpo3Botonus U €€ pe3ynbTaThbl 14 2
Maxkpo3Bosronus U €€ pe3yJIbTaThl 6
[IpoucxoxaeHre u pa3BUTHE KU3HHA HA
4 P 8 P 15 15
3emiie
5 [TpoucxoxaeHue YeaoBeKa — aHTPOIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHUSX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
OpranusMel U cpesia OOUTaHUS 1.5
DKOJIOTHS BUAOB U MONYJISLIANA 0.5
DKosorus cooOIecTB. DKOJIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rnodanpHas s3xocucreMa
11 UYenoBek U OKpy»Karolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosanuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ugposBbIe
n/n Tewa ypoka Bceero Kontpoapipie | Ipaxruteckue fll3y‘lel-ll/lﬂ :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypenI
1 Buronorus kak KOMITJIEKCHasI HayKa M KaKk 1
9acTh COBPEMEHHOTO O0IIIeCTBa
JKuBble cucTeMbl M UX CBOMCTBA 1
YpoBHEBast OpraHU3aIUs JKUBBIX CUCTEM
4 VcTopus OTKPHITHS ¥ U3YYEHUS KICTKH. 1
Krnerounas Teopus
MeTo 161 MONIEKYISIPHOM U KIIETOYHOU
6uosoruu. [Ipaktnueckas padora
5 «M3ydyeHue MeToI0B KJIETOUYHOM OHoIorun 1 05
(xpomarorpadus, >1exrTpodopes, '
muddepeHnmanbHoe HeHTpUPyrupoBaHue,
[I1IP)»
6 XUMHUYECKUN COCTaB KIETKH 1
7 MuHepalbHbIC BEIECTBA KIETKH, NX 1
Ouosoruyeckas poib
OpraHuyeckue BelecTBa KJIETKH — OEJIKH.
3 JlabopaTopHas pabota «OOHapyKeHHE 1 05
OEJIKOB € MOMOIMIBIO KAYECTBEHHBIX '
peaKuuii»
9 CoiicTBa, kiaccuukanys 1 GyHKIUH 1

0€eJIKOB




OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —

10
YIJIEBOABI

1 Opranuyeckue BellecTBa KIETKH —

JIUTTHIBI
Hykneunossie kucnorsl. [IHK u PHK.

12 Jlaboparopnas padota «VccienoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIICJICHHBIX U3
KJICTOK PA3JIMYHbIX OPraHU3MOB)

13 Crpoenue u pynkuuu ATD. JIpyrue
nykineozuarpudocdarst (HTD)

14 CexBenupoBanne JJHK. Metoms
TC€HOMHKH, TPAHCKPUTITOMUKH, IPOTEOMUKHU

15 MeToabl CTPYKTYpHO# OHOTTOTHH

16 Tuns! knetok. [Ipokapuornyeckas KieTka
CrtpoeHnue 3yKapuOTUYECKON KIIETKH.

17 IIpakTryeckas pabota «l3yueHue cBOHCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 IToBEpXHOCTHBIH anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTAHOU/IBI KIICTKH.

19 [IpakTuueckas padota «M3ydenune 05
JBYDKEHUS IIATOIIIa3Mbl B PACTUTEIBHBIX
KIIETKax)

[TomyaBTOHOMHBIE OPTaHOMIBI KIICTKH:

20 MUTOXOHAPHH, TUIacTU b1, JlabopaTopHas 05
pabota «VccnenoBaHue mia3mMoin3a u '
JETIIIa3MOJIN3a B PACTUTEILHBIX KIIETKAX)

21 HemeMmOpanHbie opraHou/Ibl KIETKH

22 Crpoenue u pyHKINHU Sapa




23

CpaBHHTENBbHAS XapaKTEPUCTHKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3yueHne cTpOeHUs KIETOK Pa3IMIHbIX
OpPTaHU3MOB»

0.5

24

AcCUMWISIIIAS U TUCCUMMIISALIUS — JBE
CTOpOHBI MeTabomu3Ma. Tumel oOMeHa
BemiecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaIuTH4ECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpuMepe aMuiIa3bl WK
KaTaJia3bl)»

25

depMeHTaTUBHBIN XapaKTep peakuui
KJIeTOYHOro MeTabonu3ma. JlabopatopHas
pabota «3yuenue hepMEHTATUBHOTO
pacilerieH s IepoKcHa BOJA0poa B
PACTUTENBHBIX U )KUBOTHBIX KJIECTKAX)

0.5

26

benku-akTuBaTOphI ¥ OENTKU-UHTUOUTOPHI

27

ABTOTpO(HBIN TUIT OOMEHA BEILECTB

28

dorocuntes

29

Xemocunres. JlaboparopHas pabota
«CpaBHeHHMe npolieccoB (poTocuHTE3a U
XEMOCHHTE3a

0.5

30

AHa’poOHbIe Opranu3Mbl. Buasl OpoxxeHusl.
JlabopaTtopHas pabota «CpaBHEHHE
MPOIIECCOB OPOKEHUSI M IBIXAHHSI»

31

AspoOHBIE OpraHU3MbI. JTaIbl
OHEPreTHYECKOro oOMeHa

32

DHeprusi MeMOpaHHOTO TPaJUeHTa
npotoHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakiiun MmaTpu4HOTO CHHTE3a
34 Tpanckpunuus — Marpuussii cunte3 PHK
35 Tpancnsamnus u e€ dTarnbl
36 KoaupoBanue amuHokucinoT. Ponp
prubocoM B OMOCHHTE3e OeKa
37 Opranuzanys TeHOMa y IPOKApUOT U
3yKapuoT
38 MonekynsipHble MEXaHU3MBI SKCIIPECCUU
T'CHOB Y 9YKapuoT
Bupycbl — BHekjIeTOUHBIE ()OPMBI KUZHU U
39 oOsuratHele apa3uThl. [IpakTnyeckas 0.5
pabota «Co3nanne MOJEIH BUPYCa
40 BupycHsle 3a001eBaHMs YETIOBEKA,
KHUBOTHBIX, PACTCHUN
41 HanorexHomornu B OHMOJIOTUY U MEIUIIHE
42 JKHW3HEeHHBIN [TUKIT KIIETKH
43 Matpuunslii cunte3 JJHK
Xpomocowmsl. JTaboparopHas paboTa
44 «M3yueHne XxpoMoCOM Ha FOTOBBIX 0.5
MUKpOITpenaparax»
45 JleneHue KIETKH — MHUTO3
Tune! ketok. KaprokuHes 1 TUTOKHUHES.
46 JlaGopaTopnas pabora «Habmronenue 05
MHUTO32 B KJIETKaX KOHUYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpENapaTax)»
47 Perynsuus >kn3HEHHOTO IIMKJIA KIETOK




48

Opranu3M Kak eIMHOE 1IeJI0e

Txanu pactenuii. Jlaboparopnas padora

49 . - 0.5
«3yueHme TkaHel pacTeHU»
TkaHW KUBOTHBIX U YEJIOBEKA.

50 JlaGoparopHas pabora «M3yyeHue Tkanen 0.5
KUBOTHBIX)»
Opransbl. Cuctemsl opranoB. JlabopaTopHas

o1 pabota «3ydyeHne opraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBrOKeHHEe OpraHU3MOB

o4 [Intanue opraHu3smMoB

55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eI0BeKa

56 JlpIxaHue OpraHu3MoB

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U
YeJI0BeKa

58 TpaHcnoprt BelecTB y OpraHu3MoB

59 KpoBeHocHas cucrteMa n03BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Briaenenue y opranu3mMoB

61 3amyTa y OpraHu3MoB

62 NMMmyHHast cuctema yenoBeka

63 PaznpaxuMocTb U perynsuus y
OpPraHu3MOB

64 I'ymopanbHast peryssiuus U SHAOKPHUHHAS

CHUCTEMA KNBOTHBLIX U YCJIIOBEKA




65

DopMbI pa3MHOKEHHSI OPraHU3MOB

66

ITonoBsoe Pa3MHOXKCHUE

67

Meiio3s

68

I'ameTorenes. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JlabopaTopHas pabora
«M3yueHne cTpoeHus MOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpernapaTax»

0.5

69

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'CHE3

70

3akJiajika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

71

Poct u pa3zButHe KUBOTHBIX.
Jlaboparopnas padora «BwisBrieHue
MIPU3HAKOB CXOJCTBA 3apOIbIIIeH
MTO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasMHOkeHHME U pa3BUTHE PACTCHU.
JlaGopatopHnas pabota «CTpoeHHEe OpraHoB
Pa3MHOKEHHUS BBICIIUX PACTEHUI

0.5

73

I/ICTOpI/Ifl CTAHOBJICHUA U PA3BUTHUA
TCHCTUKHU KAaK HAaYKH

74

OCHOBHBIE TIOHATHS U CHMBOJIbI TEHETHUKH.
JlabopaTopHas pabota «JIpo3zodua kax
00BEKT reHeTUYECKHUX MCCIICTOBAHMIN

0.5

75

3aKOHOMEPHOCTH HACTIEIOBaAHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [IpakTuueckas pabota
"N3yuenue pe3ynbTaToB MOHOTUOPUIHOTO
CKpeIlMBaHus y qpo30¢huist"

0.5




HI/ITOJIOFI/I‘-IeCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOFO

76 1
CKpEITUBaHUS
77 Ananuzupyroiiee ckpemuBanne. Henonnoe 1
JOMHHHUPOBAHHE
JluruOpuiHoe CKpeIBaHue.
78 [TpakTuueckas pabora «3yueHue 1 05
Pe3yIbTATOB TUTUOPHUIHOTO CKPEITUBAHMS ’
y Ipo30(hUIIbD»
79 [{utonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHUS
80 CuensieHHOE HacaeJ0BaHUE MPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUSI HACIIEACTBEHHOCTH 1
82 I'enernka momna 1
83 I'eHoTun Kak LejocTHAI CUCTEMA 1
84 I'eneTn4ecknii KOHTPOJIb PaA3BUTHS 1
paCTEeHHIA, Y)KUBOTHBIX M YEJIOBEKA
85 N3meHunBOCTh NpHU3HAKOB. Busl 1
W3MEHUYHUBOCTH
86 MonudukarronHas H3MEHIUBOCTh 1
BapuarmoHHslIii psa v BapualimoHHas
kpuBas. JlaboparopHas pabota
87 «UccnenoBanue 3akOHOMEpPHOCTEH 1 05
MOIU(PHUKAITMOHHON U3MEHUYUBOCTH. '
[TocTpoenue BapraliMOHHOTO psifa U
BAPUALIMOHHON KPUBOII»
88 I'enoTunMUecKass K3SMEHYMBOCTD. 1
KomOuHaTnBHAsS N3MEHUYHBOCTH
89 MyrTarmonHasi ”3MEHYUBOCTb. 1 0.5




[IpakTrueckas pabora «MyTanuu y
po30¢g bl (Ha TOTOBBIX
MUKpOTpernaparax)»

90

3aKOHOMCpHOCTI/I MYTallMUOHHOI'O ITponecca.
ONUreHETHKA B YITUTSHOMUKA

91

I'enernka yenoseka. [Ipaktuueckas pabora
«CocTaBieHe U aHaJIN3 POJOCIOBHOI»

0.5

92

MeTto bl MEAUIIMHCKOU T€HETUKA

93

3Ha“IGHI/IC MCHHHHHCKOﬁ TCHCTUKU B
[PEIOTBPAILCHUH U JIEYCHUH T€HETHYCCKUX
3a00JIEBAHUI YEJIOBEKA

94

OCHOBHbBIE OHSTHS CEJIEKIUU.
JlaboparopHas pabota «3ydenue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJI TOMAITHUX
KUBOTHBIX)»

0.5

95

MeTob1 CeNeKIMOHHOM pabOTHI.
JlabopaTopHas paborta «3ydeHue MeTo10B
CEJIEKIINH PACTCHUI»

0.5

96

JIOCTHIKEHHMSI CeJIEKIIUN PACTEHUI 1
KHUBOTHBIX. [IpakTHueckas paborta
«IIpuBUBKa pacTEeHUI»

97

CoxpaHeHne, U3y4eHHUe U UCTI0JIb30BaHUE
T€HETUYECKUX PECYPCOB

98

brotexHonorus Kak Hayka U OTpacib
npousBocTBa. [Ipaktudeckas padbota
«M3yuenue 00beKTOB OMOTEXHOIOTHI

0.5

99

OcHOBHbIE HAMPaBJICHHS] CHHTETUIECKOU
OuoJIOTUH




100 XPpOMOCOMHAs ¥ TCHHAs! HHKCHEPHS

101 Menunuackue OMOTEXHOIOT T
102 PesepBubiii ypok. [loBTOpeHue, 1
000011IeHNE, CHCTEMATH3aI1s 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KITACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoapueie | Ipaxruueckue II/I[3y‘leHI/I$l :)Iﬁ[()l;I;OBaTEJILHLIe
padoThI padoThI pecypenr
1 OpommononHas Teopus Y. Jlapsuna 1
9 JIBuKyIIIHE CUJIBI HBOJIIOIIMK BUIOB 110 Y. 1
Hapsuny
3 Bbopr0Oa 3a cymecTBOBaHUE, €CTECTBEHHBIN 1
¥ HCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH 1
SBOJIIOINH
5 DTarbl SBONIOIMOHHOTO MpoIiecca: 1
MUKPO3BOIIOLUS U MAKPOIBOIIOLUS
6 [Honynsus — sneMeHTapHas eAMHULIA 1
HBOJIIOLIUN
3aKOH reHeTUYEeCcKOro paBHoBecHs [Ik.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BblIsiBIEHHE H3MEHUNBOCTH Y '
oco0elt 0JJHOTrO BUIa»
8 DneMeHTapHbIe (PAKTOPHI DBOIOITUN 1
9 O ekt ocnoparens. dpdexr 1
OYTBUTIOUHOTO TOPJIbILIKA
10 Murpauuu. M30a011 NOMYJISIAN: 1
reorpaduueckasi, OnoJorudecKas
11 EctecTBeHHbII 0TOOP — HaINpaBIISIOIIMMA 1

(axTop BONIOLIUU




12

[TomoBoii oT6op

13

[IpucrnocobaeHHOCTh OPraHN3MOB KaK
pe3yIbTaT MUKPOABOIFOIIHH.
JlabopaTtopnast pabora «3yuenue
apoMop(}030B 1 UANOATANTAINN Y
pacTeHH U )KUBOTHBIX)

0.5

14

[Tpumeps! prCTIOCOOICHHI Y OPraHU3MOB:

Mopdooruueckue, (HU3n0IOrHIEeCKUE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlaGopaTtopHas pabora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1[EJIECO00PA3ZHOCThY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JIaboparopHnas pabora «CpaBHEeHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

CrpykTrypa BH1a

17

Bunoob6pa3oBanue kak pe3yabTar
MUKPOIBOIIOIUU

18

CBs3b MHKPO3BOJIFOIUHN U 3TTUAECMHUOJIOTHN

19

MaxpoaBomtouus. [laneontonornueckue
METO/Ibl U3YUYEHUS IBOJIOLIUU

20

BI/IOFCOFpa(bI/I‘{CCKI/IC MCTOIbI U3YUCHUA
9BOJIOIMNHU

21

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(OIOTHIECKUE METOIBI U3YICHUS
9BOJIOIAU

22

MOJ'ICKYJBIpHO-I‘GHCTI/I‘ICCKI/IC,
OMOXMMHUYECKHE U MATEMaTUUYCCKUE




MCTOJbI U3YUCHUS DBOJIIOIUU

23 OO0111e 3aKOHOMEPHOCTH BOJTFOITAN
24 AnantuBHas paguanus. HepaBHOMepHOCTH
TEMIIOB SBOJIIOIIUU
o5 Hay4HbIe THIIOTE3BI MPOUCX OKICHUS
JKU3HU Ha 3emiie
26 JloHay4yHBbI€ PEACTABICHUS O 3aPOXKICHUHI
JKA3HU
97 OCHOBHBIE 3TaITbl HEOPTaHUIECKOU
SBOJIIOIIUN
28 ['unoTessl 3apoKaeHNS )KU3HA
HcTopust 3eMin 1 METOIbI €€ N3YUYCHHUS.
29 JlaboparopHas pabota «3ydenue u 05
OTIMCaHUE UCKOMIAEMbIX OCTAaTKOB JAPEBHUX
OpPTaHU3MOBY
30 HauanpHble 3Tanbl OpraHuuecKon
SBOJTIOIIUN
31 DBOIIONNS DYKAPUOT
OCHOBHBIC 3TaIbl YBOTIOLHHU
39 pacturenbHoro mupa. [Ipaktudeckas 05
pabota «3yyenue ocobeHHOCTEN '
CTPOCHUS PACTCHUH Pa3HBIX OT/EIIOBY
33 OCHOBHBIC 3TaIlbl YBOJIIOLNH KUBOTHOTO
MUpa
OBOIOLNS )KUBOTHBIX. [IpakTnueckas
34 pabora «M3y4ueHune ocoOeHHOCTEH 0.5
CTPOCHHUS TO3BOHOYHBIX )KHBOTHBIX)
35 Pa3BuTHe u3Hu Ha 3emiie 1o 3pam u




nepuoagam

MaccoBbie BBIMUPAHUA — SKOJIOT'MYCCKHUC

3 KPHU3HUCHI MPOILIOTO

37 CoBpeMEHHBIHN 3KOJOTUYECKUI KpU3HC, ET0
0COOCHHOCTHU

38 CoBpeMeHHas crucTeMa OpraHnYecKoro
IPOILLIOTro

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpPraHU3MOB

40 AHTPOIIOJIOTHS — HAayKa O YeJIOBEKe

41 Pazsutne npencrasieHuit o
IPOMCXOXKAECHUH YelloBeKa
MecTo yenoBeka B CUCTEME
oprasudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
TPSMOXOKICHAEM

43 JIBrKyl1ye cuibl aHTPOIIOreHe3a

44 CooTHolieHne OMOJOTHYECKUX U
COLMANIbHBIX (PaKTOPOB B aHTPOIOTreHE3e

45 OCHOBHBIE CTaJIUU AHTPOIIOTEHE3A

46 [Taneorenerrka n najeoreHOMHUKA

47 DBOJIOLMS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacsl. [IpakTrueckas

48 pabota «M3y4eHne SKOITOTHIECKIX 0.5
ajanTanui 4eJIoBeKa

49 MeXIUCIUTITHHAPHBIE METOTBI

AHTPOIIOJIOTUHA




50 3apoXaCHUE B Pa3BUTUE IKOJIOTHH 1
Mertoab! skostoruu. JlaboparopHas padoTa

51 «M3y4eHre METOJ0B KOJIOTHIECKUX 1 0.5
UCCIIEIOBAHUI

59 3HaueHne YKOJIOTNYECKUX 3HAHUN I 1
YeroBeKa

53 Okonoruyeckue GaKTopsl 1
AbGuotnueckue daktopbl. CBET Kak

54 skosornueckuii gpakrop. Jlabopatopuas 1 0
pabota «BbIsiBICHNE IPUCTIOCOOICHHIHA &
OpPTraHU3MOB K BIUSTHHIO CBETa»
Aobuotnueckue hakropsl. TemnepaTtypa
KaK 9KOJIOTUYECKUN (haKTop.

55 JlaboparopHast pabota «BeIsiBICHHE 1 0.5
NpUCNOCOOICHNH OPraHU3MOB K BIHSHUIO
TEMIEPATYPhI»
AbuoTtnueckue pakTopsl. BrnaxHoCTh Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 05
pabota « AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHH u3 pa3HbIX MeCT OOUTAHUS»

57 Cpenbl 0OuTaHNs OPraHU3MOB 1

58 buonorndeckne puTMbI 1

59 Kuznenusie popMbl OpraHu3MOB 1

60 bruotnyeckue pakTopsl 1
3HavyeHrne OMOTUYECKUX B3aUMOJIeHCTBUI

61 JUIS CYILIECTBOBAHUSL OPTAaHU3MOB B CPELE 1
oOuTaHus

62 OKOJIOTUYECKUE XapaAKTEPUCTUKU 1




MMOITYJIIUH

OCHOBHBIC TTOKA3aTeIn IIOIMYyJIAINH

63 YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAS U
MOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TOMYJISIIHN:

64 POX1aeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTH, MUTPALIUN

65 DKoJoruyeckasi CTpyKTypa HOMYJISILIUU

66 JluHaMuKka mOnyJsiuy ¥ €€ perysus

67 KpuBbie pocta 4MCIeHHOCTH MOMYIISALUU.
KpuBbie BEDKUBaHUS
DKOJIOTHYECKAsT HUIIIA BAA.

68 JlaboparopHas pabora «IIpucnocodneHus 0.5
CEMSTH PACTEHUH K PaCCEIICHHUIO

69 Bun xak cucrema momyssuid

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPAIIHiA
YKUBOTHBIX

71 Co00111€CTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpbITasi cUCTeMa

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHH B
9KOCUCTEME

74 OCHOBHBIE TOKA3aTEIN HIKOCUCTEMBI

75 DKOJIOTUYECKUE MTUPAMHUIBI

76 N3meHenuns cooOIIeCTB — CYKIECCUU

77 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
03ep U peK. DKOCHCTEMBI MOpEl U OKCaHOB

78 [IpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI




TYHJIp, JIECOB, CTETIEH, MyCThIHb

79 AHTpPOTIOT€HHBIE SKOCHCTEMBI

80 Ypboakocucremsl. [IpakTuueckas padbora 05
«M3ydenue u onrcanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMO/JICHCTBHI OPTaHU3MOB B
IKOCHCTEMAX
MexaHu3Mbl BO3JCUCTBUS 3arpsI3HCHUI

g2 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmeranerapHas 0060109Ka
3emin

84 VYuenne B. . Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
6uochepsl

86 KpyroBopotsl BelecTs u
OMOreoXuMHYECKUE IIUKIIbI

87 3oHanbHOCTH OMochepsl. OCHOBHBIE
OMOMBI CcyIIn

88 YcToitunBocTh OHocheps

89 DKOJIOTHYeCKHe KPU3UCHI U UX TPUUHUHBI

90 BosneticTBue denoBeka Ha onochepy

01 AHTpONOreHHoe BO3/IeHCTBHIE HA
PaCTUTEIBHBIN U dKUBOTHBIA MU

92 Oxpana mpupoabI

93 OCHOBHBIE IPUHIIHAITBI YCTOHYUBOTO




Pa3BUTHA YC€JIOBCUECTBA U IIPHUPOABI

PaHI/IOHaHBHOC IIPHUPOAOITI0JIB30BaHUC U

94 COXpaHEeHHUE OHMOJIOTMYECKOTO 1
pazHooOpa3us 3emiau

95 Ofionem&e 1o TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3ysIbTaThD»

96 O6o06menue o reme «MaKpOdIBOIIOIUS U 1
e€ pe3yybTaTh»

97 O6o06menue no reme «lIponcxoxaenue u 1
pa3BUTHE )KU3HU Ha 3eMIIe»

08 O606menue o Teme «IIporcxoxaeHne 1
YeJIOBEKa — AaHTPOIIOTCHE3)

99 O06o061IeHne 1o TeMe «IKOJIOTHUS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTraHU3MOB)

100 O606menue o Teme «OpraHu3Mel 1 cpena 1
ooHuTaHU»

101 O6o6meHI/ie 10 TeMe «DKOJIOTHS BUIOB U 1
TIOTTYJISITIHI»

102 O606mmenue o Teme «bruocepa — 1
ro0anbHast YKOCUCTEMay

OBIUIEE KOJIMYECTBO YACOB I10 102 75

[TPOI'PAMME







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

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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