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MHNOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero ooOiero odopa3oBaHusi pa3paboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit degepanumny,
OI'OC COO, Konnemnmmu mnpenomaBaHusi yuyeOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUM (enepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYyeoOnsiii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OAHUM K3 KOMIIOHEHTOB MpeAMETHOU obnacth «EcTecTBEHHO-
HayuyHble mpenMersy. CormacHo mnonoxkeHusM OPI'OC COO mnpoduiabHbIE
y4eOHbIE MpPeIMEeThl, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennann  oOy4eHUsT Ha YPOBHE CpeaHero ooimiero oOpa3oBaHUA U
IPU3BaHBl OOCCIEYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIINMM, CpPEIHUM
o01IKM, cpeTHUM MTPOodEeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 DJTUX Y4YeOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
PUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCIHUTATENBHBIX M Pa3BUBAIOIIMX
3a/1ay, CBS3aHHBIX C MpodopueHTalueld 00y4aroluXcsi U CTUMYJIUPOBAHUEM
MHTEpECa K KOHKPETHOM O0JIACTM HAyYHOI'O 3HAHWA, CBA3aHHOIO C OMOJIOTHEH,
MEIUIUHON, SKOJIOTHEMN, ICUXOJIOTUEN, CIIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydyebnomy mnpeamety "buonoruss" maér mpencraBieHue o
Henu M 3ajadax u3ydeHust ydyeOHoro mnpenmera «buonmorus» Ha yriyOn€éHHOM
YPOBHE, ompeaeiseT o0sa3aTebHoe (MHBapUaHTHOE) TPEAMETHOE COACpIKaHUE, €ro
CTPYKTYPUPOBAHHME TIO pa3fesaM W TeMaM, paclpeiesieHHe 10 Kiaccam,
PEKOMEHIYET MOCIEAOBATENIbHOCTh HM3YyYEHHsS Y4YE€OHOro MaTrepualia ¢ Yy4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOTro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme mno Ouosioruu
peanu3oBaH MNPUHILIMI MPEEMCTBEHHOCTH C HU3yYEHUEM OHOJIOTrMU Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarogaps 4YeMy MOpOCMaTpUBAETCS
HANPABJICHHOCTh HA  TMOCJEAYIOIIEee pa3BUTHE  OWOJOTWYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJOTUYECKOTO MBIIUICHUS], MPEJCTABIECHUNH O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOrO0 OTHOIICHUS K OKpyXaromew mnpupoaHoi cpene. B
nporpaMme no OHOJOTMM TaKKe IOKa3aHbl BO3MOXXHOCTH YYEOHOIro MpeaMmera
«buonorusi»y B peanmmsaruu  TpeboBanmit DPI'OC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHbIM M TPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOpMHpPOBAaHMK OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIbHOU  JI€ATEIbHOCTH
00yyYaroImuxcsi MO0 OCBOCHUIO COJIEpXKaHUsSI OHOJIOTMYECKOro Oo0pa3oBaHUsI Ha
YPOBHE CpeaHero oo1ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOIiero oopa3zoBaHuUs
3aBepiiaeT Ouoyioruuyeckoe oOpa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha



paciivpeHue U yriayOJjeHue 3HaHUM o0yyarouuxcs O >KMBOM IPHUPOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTMM U OHOJOTUU pa3BUTHS,
TCHETUKH, CEICKINHN, OMOTEXHOJIOTUH, SBONIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOro mnpeamera «buomorus» Ha yriayOleHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOJYUYEHHUIO
Ouojormyeckoro  oOpa3oBaHHMs B By3aXx W OpraHU3alUsX  CPEIHEro
npodeccronanbHOTO 00pa3zoBanusa. OCHOBY €ro cojepkKaHusl COCTABIIAECT CUCTEMA
OMOJIOTMYECKUX  3HAHWW, TOJYYCHHBIX TPU HU3YYCHHH  OOyYaIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3/esioB OMOJIOTMHA Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TONYYarOT pa3BUTHE. Tak,
pacmiMpeHbl U yriayOsjeHbl OHOJOTWYECKHE 3HAHUS O PACTCHUSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YeNOBEKa, OOIMMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI JUIS MOCIETYIOIIETo
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYEHHBIMH OOYYAIOIIMMUCS IMPU HU3YUYEHUU
$u3KMKU, XUMHH, Teorpaduy 1 MaTEMATUKH.

CrpykTypa mnporpammel 1o ydyeOHoMmy npeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH M 3BOJIOUMOHHBIA TOAXOAbl K H3YYCHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIE JJI )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3aliu, IBOJIIOIMN OPraHUYECKOT0 MHUpa Ha 3eMJie,
COXpaHEeHUsi OHMOJIOTMYECKOro pa3HooOpasusi I1uiaHeTel. Tak, B 10 kjacce
U3y4alOTCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOpPUOJIIOTHH U
OMOJIOTMH Pa3BUTHUS, TEHETUKU M CEJIEKUUHU, OMOTEXHOJOTUU U CUHTETHUYECKOH
OMOJIOTUH, aKTyalIM3UPYIOTCS 3HAaHMS OOydaroIMXcs MO OOTaHWKE, 300JI0THH,
aHaroMuu, Qusnonoruu uenoBeka. B 11 kiacce u3yyaroTcsi 3BOIIOLMOHHOE
y4€HUE, OCHOBBI 3KOJIOTUHU U yUYeHHE 0 Ouocdepe.

VYuebuniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOEHHUE
oOyJaromuMucs: OMOJIOTMYECKUX TEOpUN U 3aKOHOB, UEH, IPUHLIUIIOB U MPABUIL,
JeXKAaIllUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TMOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUH, MPUKIIAHBIX aclleKTax OMOJornyeckux 3HaHuil. Jls
pa3BUTHS M TOAJIEP)KaHUS HMHTEpeca OOydaromuxcsd K OHOJOTMM Hapsiay Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPXKAHUH MPOTPaMMbI
1o OMOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIEHUS W Pa3BUTHUS
TOM WIM HMHOW 00ylacTh OWOJIOTMH, BKJIAJOM OTE€UYECTBEHHBIX M 3apyOexHBIX
YU€HBIX B PELICHUE BaXKHEUITNX OMOJOTHUYECKUX U SKOJOTUYECKUX MPOOIIEM.



ens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOinEHHOM ypOBHE —
OBJIaJICHHEe  OOYYAIOHNIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIHMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pA3HOTO paHra MW MNpuUoOpeTeHue yMEHUi
UCII0JIB30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpPECA K ONpPEAEIEHHON 00sacTh
npo(ecCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEHW, WM K BBIOOPY
y4eOHOTO 3aBEeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JlocTikeHue 1enu u3ydeHus yuyeOHoro nmnpeamera «buonmorus» Ha
yriyOJnéHHOM YpOBHE 00€CTIEUMBAETCS PEUIEHUEM CIEIYIOIIUX 3a0a4:

OCBOCHHE O0YYaIONUMHUCS CUCTEMBI OMOJIOTMUECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOIoo0pa3uM M OCOOCHHOCTSIX OWOJOTHUYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMYJISALUS, BUJ, OMOreoLeH03, Onocdepa); O BhIIAIOINXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaromMXcsi ¢ METOJAaMH TO3HAHUS >KUBOM TMPUPOJIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOU U
KJIETOYHOM OMOJIOTMH, HSMOPHOJIOTUM U OWUOJOTUM PA3BUTHSI, TEHETUKU U
CeJIeKIINM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTMH, TMaJCOHTOJIOTHUH,
OKOJIOTHH);  METOJAAaMH  CaMOCTOSITEJIBHOTO  TPOBEICHUS  OMOJOTHUYECKHX
UcclieloBaHuil B JjabopaTopum M B 1pupoje (HaOmoleHHe, HN3MEpeHue,
AKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIAJICHHE OOYyYalOLIMMHUCA YMEHUSIMU: CaMOCTOSITEJIBHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIOIB30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJIb30BaTHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTAaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIUAIbHO-3KOHOMHUYECKUMHU M  OKOJIOTHYECKUMHU
npo0jieMaMu 4YeJOBEYECTBA; OLIEHUBATh MOCIEACTBUS CBOEH NEATEIBLHOCTH 10
OTHOIIIEHUIO K OKpPY’Kalolled NpUpPOAHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBI0  OKPY)KAIOIIMUX  JIFOJICH; OOOCHOBBIBAaTh W COOJIONATh  MEPHI
npoduakTUKU WH(GEKIIMOHHBIX 3a00J€BaHUN, TIPaBWIa TIOBEJACHUSI B MPUPOJIEC U
oOecrieueHuss 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO M  TEXHOTEHHOI'O  XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIEC HAyUHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y 00YyYArONINXCS MHTEIUICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B IIpoIleCCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBHITUSAMH UM COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOiieMaMH, METOAOJOruen
OHMOJIOTUYECKOTO UCCJIeI0BAHMS, MIPOBEICHHUSI AKCIIEPUMEHTATBLHBIX
UCCIIEIOBAHUM, pelIeHrs OUOJIOTUYECKUX 3a]1ay, MOJICIIUPOBAHUS OMOJIOTMYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YyYarOMUXCsl [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
LEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUYECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEH KYJIbTypbl TIOBEICHUS B TPHUPOJIE;
WHTETPAllUN €CTECTBCHHO-HAYYHbBIX 3HAHUH;

npuoOpeTeHrne  OO0ydYaIMMHUCS  KOMIIETEHTHOCTH B PAIMOHAIHLHOM
PUPOAOIONH30BaHUN (COOMIO/IEHNE TpaBUJ TOBEJIECHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXarolmux Jojaer  (cobmoaeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUI,
obOecrieueHrne OE30MACHOCTH JKU3HEACSITEIIBHOCTA B YPE3BBIYAMHBIX CHUTYAIIHSIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/IaHM€  YCIOBHH  UIsl  OCO3HAaHHOTO  BBIOOpa  OOYYarOIIUMUCS
VH]INBUTy aJIbHOU 00pa3oBaTenbHON TPAaCKTOPHH, CIIOCOOCTBYIOIIIEH
NocleytoneMy Tpo(ecCHOHaTFHOMY CaMOOTIPEICICHHIO, B COOTBETCTBUHM C
WHIMBUYaJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

(O011ee yncino 4yacoB, OTBEJIEHHBIX HA M3yYeHHUE OWOJIOTMHU Ha YTri1yOJIeHHOM
YpOBHE cpelHero oobiero odpazoBanusi, coctasiser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B Heiem0) .|

Ot6op opraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOyYEeHHS OHOJIOTHH
OCYIIECTBJISIETCS ¢ YYETOM CcHenu@UKU ero COoJep)KaHHs W HaNpaBlIEHHOCTH Ha
POJOJDKEHNE OHMOJOTHYECKOro 00pa3oBaHMs B OpraHU3AIUAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTENbHBIM YCIOBHEM MPU 00y4YEHUN OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE
SBJISIETCSl TIPOBEJICHHUE JIA0OPATOPHBIX M TpakTU4YecKux pador. Takke ydactue
o0y4Jaronmxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEI0BATENHCKUX PadoT,
TEMaTHKa KOTOPBIX OMNpEICISCTCS YYUTEJIeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATBHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUM.



COJEPXXAHME OBYUYEHUA

10 KUIACC

ConepxaHue TporpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyiapctBeHHoi urtorooi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHas OMOJOTHUSI — KOMIUJIEKCHasi Hayka. KpaTkasi ucTopusi pa3BUTHUSA
ouosornu.  buonornueckue HayKd W U3ydyaeMble ~HUMHU  MPOOJIEMBL.
OyHIaMEHTAIbHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIE WCCICAOBAHUS B
ouosoruu.

3HadeHue OMOJOTUU B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOH
kaptuHbsl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosjorueil. 3HaueHue OUOJOTUM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAULHUHE, CEIbCKOM XO3SICTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOBL.

JdeMoHCcTpanuu

[Toptpets: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnaackuii, U. I1. I1anos, 1. 1. Meunnkos, H.
N. Basunos, H. B. Tumodees-PecoBckuii, Jlxk. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMONIOTMH C JIpYruMu Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U MX U3Y4YEHHUE

XKuBble cuUCTEMBI Kak HpeaMer u3ydeHus Ouonoruu. CBONCTBa >KUBBIX
CHCTEM: €IMHCTBO XHMMHYECKOIO0 COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CJI0KHOCTh M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aLWs,
CaMOBOCIIPOU3BEJECHUE, PA3IPaKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHHM OpraHu3alMi KUBBIX CHUCTEM: MOJICKYJSPHBIN, KJIECTOYHBIMH,
TKQHEBBLIN, OpraHU3MEHHBIN, MOIYJISILIMOHHO-BHUI0BOM, AKOCHUCTEMHBIN
(bnoreoneHoTnyeckuit), OmochepHbiii. Ilporecchl, MPOUCXOAAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KUBOrO. KM3HB Kak ¢opMa CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaroiiue >KuBbl€ CUCTEMbI HA Pa3HBIX YPOBHIX OpTraHU3aIUU.

N3ydenune xuBbIX cucteM. Metoasl Ouonornyeckoil Hayku. HabGmroneHnwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanus. [lonsarTue o 3aBucumMon u
HE3aBUCMMOW TniepeMeHHOU. [lnanumpoBanue oskcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsitue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTatoB. [IpuumHBI UWCKaX€HUsT Pe3yJNbTATOB JSKcrnepuMeHTa. lloHaTtue
CTaTUCTUYECKOIO TECTA.

JdemoncTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KHU3HW», «buonornueckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepUn», «YPOBHU OPraHU3ALMUU KUBOU
npupons», «CTpoeHHe XKWUBOTHOW KIETKW», «TKaHW JKMUBOTHBIX», «CHCTEMBI
OpraHoB YEJIOBEUYECKOTO opraHu3May, «buoreonenos», «buocdepa», «Metoas
U3YUYCHHUSI )KUBOU TTPUPOJIBI».

OGopynoBanue:  nmaboparopHoe  oOopyaoBaHWE  JJid  IPOBEACHUS
HaAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30oBaHuEe pa3aUYHBIX METOJOB MpPH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIA KuBoro. Mcropus
OoTKpbITUA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOUHOM
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM M KJIETOYHOM  OWOJIOTMM:  MUKPOCKOMUS,
xpoMmarorpadusi, 3MeKTpodopes, METOJl MEUYEHBIX aToOMOB, au(depeHInaIbHOe
HEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKCUpOBaAHHbIX
Kiemok. DIEeKTpoHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

[Toptpetsi: P. I'yk, A. Jleenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«VcTopus pa3BUTUS METOJOB MUKPOCKOTTUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOINpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

IIpakTuyeckas pabdora «/3ydyeHHne METOAOB KIETOYHOW OHOJOrUU
(xpomarorpadus, saextpodopes, auddepeHuaTbHOe IEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XHUMHUYECKUM COCTaB KJIETKH. Makpo-, MHUKPO- U YJIbTPAMUKPOAJIEMEHTHI.
Bonma m e€ posp Kak pacTBOpPHUTENs, peareHTra, y4acTue B CTPYKTYPHUPOBAHHUH
KJIETKH, TETUIOPETYJSIuU. MuHepanbHbIe BEIIECTBA KJICTKH, UX OWOJOTHYECKas
poJib. Poib KATHOHOB U AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornyeckue mnoiauMepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€KOBOM MosieKky:bl. [lepBuunas
CTpyKTypa OefnKka, TenTHAHAs CBsI3b. BTopwuHas, TpeTWdHas, YeTBEPTUYHAS
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kiaccudukaruss  OenkoB.
buonorunueckue GpyHkumuu 0enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuapl, IMCaXapyibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
O6mmit mmaH cTpoeHuss W (PUBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckue GyHKIUMN YTIEBOIOB.

Jlumunet. T'uapodunsHo-ruapodoOHbIe cBoicTBa. Kimaccudukanms munuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, cTepounbl. buonormueckue QyHKIAN
aunuaoB. OOmme CBONCTBA OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, ITOJIYTIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xomruiementapuoctu. [IpaBmino Yapradda. Crtpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxxaenue u ouonornueckue Gpynkuun JTHK.
Bunel PHK. ®ynkuuu PHK B kiieTke.

Ctpoenue monekyibl AT®. Makposprudeckue cBa3u B Mojekyie ATO.
buonornueckue pynkiuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
Kietke. [pyeue wykaneosuompugocpamer (HT®P). CexBenupopanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, nPomeoMuKHu.

CtpykTypHasi OUOJIOTHs: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMoiekyn. Mooenuposanue
CMpYKmypol U QYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKY]l U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpanuu

[Toptperst: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

[uarpammbr:  «PacnpeneneHne XHMMUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoguueckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJIBl BOJBI», «BelecTBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yriieBooB», «CTpoeHne MoJIeKyn JHUnuaoBy, «HyKIenHOBbIE KHCIOTBIY,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XUuMHYECKas ocyaa U 000pyA0BaHHE.

JlabopaTopHasi padora «O0HapyxkeHHE OCJIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKuuin.

JlaGopaTtopnass  paGora  «VccinemoBaHuWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KJIETOK: DJyKapHOTHYECKass H mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



Crtpoenue npokapuoTHIecKkoit kieTku. Kierounas crenka 6akTepuil 1 apxen.
Oco0eHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MecTo 1 poJib IPOKapHoOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBAHHE AYKapUOTUYECKOU KJIETKH.
[Mna3zmatnueckas wmemOpana (riazmanemma).  CTpykTypa IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcropT BelecTB depe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PaboTta HaTpuii-
KaJMeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (aronuTto3. DKk3o1uTto3. Kierounas
crenka. CTpykTypa v (PyHKIIMU KJIETOYHON CTEHKU PACTeHH, rprOOB.

Hurorumasma. [{urozons. Lutockener. [IBuxkenne nuroruiazMmbl. OpraHouabl
kineTkd. OnHoMeMOpaHHbIE OpraHouibl KIETKH: HHAOIJIa3MaTHYecKash CeTh
(OIIC), anmapart I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTraHOWIOB KieTKH. CTpoeHHEe TpaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHbIX ~ MeMOpaH. [manmkuii  (arpaHyJsIpHBIA) — 3HAOIUIA3MaTUYECKUN
petukynym. CexkperopHas QpyHkuus anmaparta ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosu pacturenbHbIx KieTOK. Kitetounbiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJAPHUHU,  IIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUU W 1wiactui. llepBuunele,
BTOPUYHBIE H  CJOXHBIE  TUIACTUAB  (DOTOCHHTE3UPYIOMINX  DYKAPHOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranoussl kietku CtpoeHue W GyHKIUM HeMeMOpaHHBIX
OpraHOUJI0B KJICTKH. PuGocomel. IIpomesicymounvie Gunamenmeoi.
MukpodunameHTsl. Axkmunogvle Muxkpoghunamenmol. MplIIEUHbIE  KIIETKH.
Axmunosvle KOMnOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CTpoeHwe U JBWIKEHUE JKICYTHMKOB W pecHUYeK. MHUKpOTpyOOUKH
nutomia3mel. LlenTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

Anpo. Obonouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbIH MaTpukc. lIpocTpaHCTBEHHOE pPacHoOIOKEHHUE
XpOMOCOM B HUHTeppazHOM dnpe. Iyxpomamur u eemepoxpomamunr. benaxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHoU 00010uKku 6 mumosze. Floephblil
Mpancnopm.

Knerounsie BkimtoueHusi. CpaBHHUTENIbHASI XapaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTuTeIbHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KiIeTKW», «CtpoeHne
MUTOXOHAPUMNY, «S1po», «CTpoeHrne NpoKapruOTUUECKON KIETKI.

OO6opymoBaH#e: CBETOBOM MHKPOCKON, MHUKPOTMPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOTpENapaThl OaKTepUaaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHue CTpO€HHUS KJIETOK Pa3IUYHBIX
OPTraHU3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOICTB KIETOUHON MeMOpaHbD».

JlaGoparopnass padora «lccienoBaHue IUIa3MOJIM3a U JICTUIA3MOJIN3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuyeckass  paGora  «l3yueHue  JBMKEHHUS]  LUTOIUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpallleHUe SJHEPTUH B KJIETKe

AccUMUITALINAS ¥ TUCCUMIISIINS — JIBE€ CTOPOHBI MeTabom3ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOGHBIA W TeTepoTpOoHBIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
npoueccax. OJHepreTmueckoe obOecrnedueHue KieTKu: mnpeBpanieHne ATD B
oOMeHHbIX Tmporieccax. DepMeHTAaTUBHBIM XapakTep peakluuil KIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPraHMUYECKHX KaTaau3atopoB. benku-
AKTUBATOPhl U OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBruuHBIA CHHTE3 OpPraHUYECKHX BeElIECTB B KieTke. DotocuHTes.
AHokcucenHblll U oKcuceHHbld omocunme3 y baxmeputl. Ceemocobuparowue
nUSMEHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Polb XJIOPOILUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHoBas pasbl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsgHHMe pa3iauyHbIX (HAKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XEeMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, CepoOAKTEPHUH, BOIOPOIHbBIE
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AnHa’pobnbie opranu3mbl. Buabl Oposkenusi. IIpomykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIe3HEH.

AspoOHBbIe OpraHu3MBl. Oransl JHEPreTUYECKOrO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe okuciaeHHE, WIK KIETOYHOE JAbIXaHUE. POIbp MUTOXOHIpUI B
npolieccax ouonornyeckoro okucienus. [{uknnueckue peaknuu. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuoi ATD-cunmaszwvi. IlpeumyiiectBa a’poOHOrO MyTH
oOMeHa BelecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

JdemoHcTpanuu

[Toprpersr: k. IIpuctim, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupr u cxeMbl: «DOTOCUHTE3Y, « DIHEPreTHUECKUl 0oOMen», «brocunres
oenkay», «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UM KaTajaasbl)».

JladbopaTopunass pabora «l3yuenue (QepMEHTATUBHOIO paCIICTUICHHS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKaX).

JlabopaTtopnass paGora «CpaBHeHuE mpoIEeccOB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacseacrBeHHass uHGOpMalus U peajin3anus eé B KIeTKe

Peakuun matpuuHoro cuHtesa. [[puHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBeHHOM mHGopMaluu. [ eHeTnuecKuit
KOoJl, ero cBoicTtBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. Ilpunuums
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsiuusa u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnousi O6uocunte3a Oenka. KomupoBanuwe amumHokucior. Pomnbp pubocoMm B
ouocuHTe3e Oerka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalys reHoMa y
MPOKAPUOT U PYKApHOT. Perynsiius akTUBHOCTH T'€HOB Yy IpokapuoT. ['mmortesa
onepona (®. XKakoo, XK. MaHo). MoaexynsipHvie mexanuzmvl IKCNPECCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsaius 0OMEHHBIX
poreccoB B kieTke. KiieTounslii romeocTas.

Bupycsl — HekneTounble (hOpMBI )KU3HU U OO0JIUTraTHbIE mapa3uThl. CTpoeHUE
MIPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHeHHbI YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanus denoBeka, UBOTHBIX, pactenuid. CIIN/, COVID-
19, counanbHbie 1 MEAUIIMHCKHAE TPOOIIEMBI.

buoungpopmamuxa: unmeepayus u anaruz o6orvuiux maccugos («bigdatay)
CMPYKMYPHbIX OUonocuyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
Ipoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdemoncTpanuu

[Toptpetsl: H. K. Konsuos, . Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTHYecKuil Koy, «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3/iaHre MOJIEIIA BUPYCA.

Tema 8. ) KuzHeHHbIH HUKJ KJIETKH

Knerounsréi 1uki, ero mnepuonabl W perymsiua. Wuatepdaza u MuTO3.
Oco0eHHOCTH MpOIECCOB, MpOTEKaoMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecunretnyecknii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUN WU
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) TIEPUOIBI UHTEP(DA3HI.

Matrpuunsiii cunte3 JHK — penmuxauus. [Ipunnuner permkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJJIEIBbHOCTD.
Mexannsm permukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Termomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTUIl. JIUIUIOMIHBIA W
rariouJHbeli  HabOpel  XpoMocoMm. ['oMosoruuneie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne knerkm — wmuTo3. CTaguu MHUTO3a WU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. Kapuoknne3 n nuToknHe3. buosorndyeckoe 3HaueHune
MUTO3a.

Perynsauust MuToTHYECKOro IMKIa KiIeTKH. [Iporpammupyemas kieTouyHas
rudesb — arnomnTo3.

Knerounoe s1po, XpoMocombl, (yHKIIMOHAJIbHAsS TEHOMHKA. MexaHuzmul
npoaugpepayuu, oughgpepenyuposku, cmapenus u eudenu Kiemok. «lL{ugposas
K1emKay — ououHgpopmamuveckue mooeiu QYyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3», «CTpoeHue
xpomocomy, «Pemumkanus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MUTO3 B KJIETKax
KOpEIIIKa JIyKay.

Jlabopatopnas  pabora  «/3ydyeHne  XpoMOocOM  Ha  TOTOBBIX
MUKpOIIpenapaTax.

JlabopaTopHnas pa6ora «Ha0ntoeHre MUTO3a B KIIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u QyHKIUM OPraHN3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSIT U KUBHEACATENbHOCTU  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIECTOYHBbIC TPHUOBI, OJHOKIECTOUYHbHIC
BOJOPOCIIH, APyTrHe NPOoTUCTH. KoJTOoHMaNbHbIE OpraHU3MBbI.



B3auMocBs3p 4acTel MHOIOKJIETOYHOrO OpraHusma. TkaHu, Oprasel W
cucteMbl opraHoB. Opranusm Kak €IMHOe 1ernoe. ['omeocTas.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas,
MOKPOBHAsI, MPOBOJsIIASA, OCHOBHAasl, MexaHudeckas. OCOOEHHOCTH CTPOECHUS,
GbyHKINN 1 PacToNOKEHHs TKAHEH B OpraHax pacTEHUHN.

TKaHW >KUBOTHBIX W 4YEJIOBEKAa. THIIbI KMBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCMHUTEbHASI, MblllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
pacmnoJIOKEHUsI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTHBHBIE OpraHbl pacTteHuil. Opranbl u
CHCTEMBI OPTaHOB XUBOTHBIX U 4YesoBeKa. PyHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranuzmoB. Kapkac pactenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJICTOUYHBIX KMBOTHBIX. HapyHblii M BHYTpeHHUW ckeneT. CTpoeHHne u
THIBI COEAUHEHUS KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHHUE MHOTOKJIETOYHBIX PaCTCHUM:
TPONMU3Mbl M HACTUU. JIBHKEHHME MHOTOKJIECTOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIieuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opramusmoB. IlormomieHne BOABI, YIJIEKMCIOrO Ta3a U
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHme XMBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKJIETOUHOE mnuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTAENBI
MUIIEBAPUTENILHOTO TpakTa. [lumeBapurenvHble kene3bl. lluimieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuit. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHOoe npixanue. /[pIxarenbHas OBEPXHOCTD.
’KabepHoe u nérouynoe apixaHue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTema d4esioBeka. MeXaHu3M BEHTWISIUAM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsus apixanus. J[prxatenbHpie 00bEMBI.

TpaHcnopT BeWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcnopT BemIeCTB Yy JKMBOTHBIX. KpoBeHOCHas cucremMa U €€ OpraHbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaile,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpaiieHHs. DBOIIOLHOHHbBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cep/ra v €€ peryisus.

Beigenenue y opranu3MoB. Beinenenue y pacrteHuil. Beimenenue y
KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbel BbeiaeneHus. DOunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHHWE KaK MEXaHW3MbI PA0OTHI OPTaHOB BBIICICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIAECIUTENBHON cucTeMaMU. Boeienenue y



NO3BOHOYHBIX KMBOTHBIX U yesoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPranu3moB. CHopsl
OakTepuii M ULUCThl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. Cpeacta macCUBHON M XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOJHBEIE.
3ammTa opranu3Ma ot Oojes3Heidl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIH M NpUOOPETEHHBIN crneuupuIecKuii
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUuBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasintenbHble OTBETHI OPraHU3MOB. POJIb BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CHUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocte W perynsuus y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxumocTts u  perymsauusa y
pactenuid. PocToBbIE BEECTBA U UX 3HAYCHHUE.

HepBHast cucrema u pediexTopHas peryisuuss y KUBOTHbIX. HepHas
cUCTEeMa U €€ OTHEeJbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKHUBOTHBIX. OTHeNbl TOJOBHOIO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedrnekc u
pednexropHas myra. be3yciioBHbIE U YCTOBHBIE pe(hIEKCHI.

I'ymopanbHas perynsuus UM 3HAOKPUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
Kene3pl HHOOKPUHHOW CUCTEMBI M HUX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW U 3HIOKPUHHON cucTteM. [unortanamo-runodusapHas
cUCTEMA.

JdemoncTpanuun

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopociny, «bakrtepun», «lIpocreimme», «OpraHbl LBETKOBBIX PACTECHHI,
«CucremMpl  OpraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHune
HaceKkoMbIX», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue crelisy,
«CTpoeHHE NHUCTOBOM IUIACTHMHKW», «TKaHM >XKUBOTHBIX», «CKEJET 4Yel0BEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHUCTEMAaY, «HepBHass  cucremay, «Koxay, «MpIllIeyHasE  CHCTEMay,
«BpigenurenbHas cucrema», «HIOKPUHHAS cucTeMay, «CTpOEHHE MBIIIIbDY,
«mmynuter»,  «KuiieuHonosioctHeie», «(Cxema  INUTaHUA  PACTEHHI»,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMmblkatomuxcs»,  «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MIIeKONIUTaroIUX», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opyoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, pAaKOBHUHBI MOJUIIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBbIE IK3EMIUIAPHl KOMHATHBIX pAacCTeHUM, repOapuu
pacTeHUil pa3HbIX OTHAEJOB, BJIAXHBIE Ipenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy0BaHuE JJI IEMOHCTPALIMK MIOYBEHHOTO U BO3IyIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia v 0elIKoB Mo AelcTBrueM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3ra Pa3iUYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTeHUI.

JlaGoparopHuasi padora «3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi padora «3ydeHue opraHoB IIBETKOBOI'O PACTECHUS».

Tema 10. PazMHOkeHUe M pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHUSI OpPraHu3MOB: Oecrojioe (BKIJIOYasi BEr€TaTUBHOE) U
nojsioBoe. Buael  Oecrosoro  pa3MHOXKEHHUSA:  TMOYKOBAaHUE,  CIOPYJISIUS,
dbparMeHTans, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTKH, win rameTtel. Meio3. Craauun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornueckuii cMbICi
M€H03a M IIOJIOBOTO IIporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM ITHUKJIC
OpraHU3MOB.

[IpenzapoasimeBoe pazBurue. ['amerorenes y :KuUBOTHBIX. [10JIOBBIE HKEIE3BI.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. Criepmarorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpPUOHAJIbHOE pa3BUTHE KUBOTHBIX. CrocoOb
OIUIOZIOTBOPEHUS: HAPYKHOE, BHYyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooeru mopghoeenesza. Cragun >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenune. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmuHuposanumoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIEKOMHUTAIONIUX. 3apOJBIIICBhIE JIUCTKU
(ractpynsinus). 3akiiaJika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumMHoe
BIUSHUE YacTel pa3BUBAIONIETOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIINSA).
3aknaaka TUlaHa CTPOCHHMS JKMBOTHOTO Kak pe3yslbTaT HepPapXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHne Ha >MOpPHUOHANIBHOE pPa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct m pasButue xuBoTHBIX. [locTomMOpmoHansHBIN Tepuon. [lpsmoe u
HenpsMoe pasBuTthe. Pa3zButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHoOjOrMyeckoe 3HaUY€HHE MPSIMOTO M HEMPSMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpPOAE. THUIBI pocTa KUBOTHBIX. DaKTOPHI
PEryJsiiiy poCTa >KUBOTHBIX U YyesoBeka. CTauu MocTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esnoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMepTh Kak
OHMOJIOTMYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametoput u crmopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue cmop B TMpoiecce Meno3a.
l'amerorenes y pacreHuid. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OII00TBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISINUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuiel u cxembl: «BereratuBHOe pa3MHOXeHHEY», «TuIbl Oecrnoynoro
pasMHOXEHUsD», «Pa3MHOXEHHE XIaMUAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHOXeHUEe TUAPB, «Meio3y», «XpoMocombly, «l'amerorenes», «CTpoeHue
AULEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HENpsAMOE pa3BuThe», «Pa3Butme Mamckoro xyka», «Pa3Butue capaHumy,
«Pa3Butne narymkm», «JIBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHHI»,
«CtpoeHue ceMsiH OJHOJIOJIbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBIN UK
MOPCKOM  KamycTbl», <« JKU3HEHHBIM IUKI MXa», <« KHU3HEHHBIA UK
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEenaparbl SUIEKIETOK U
CIIEpMATO30UI0B, MOAENb « LUK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydyeHue CTpOCHHMS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTuyeckass padora «BrpisiBlIeHHE NPU3HAKOB CXOACTBA 3apOJIbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JladbopaTtopnass padora «CrpoeHHe OpraHoB Pa3MHOKEHHUS BBICHINUX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. KonbnoBa, H. 1. Basunosa, A. H. benozepckoro, I'. JI.
Kapnieuenko, 1O. A. ®ununuenko, H. B. Tumogeera-PecoBckoro.

OCHOBHBIE€ TEHETHYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJbTEPHATHUBHBIE IPU3HAKU, JOMHUHAHTHBIM W PEUECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPUAOJOTUYECKUM,  [UTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKUM.

JdemoHcTpanuu

[Toprpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuirel 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEIIUBaAHUSD.

JlabopaTopnass padora «Jlpo3odpuna Kak OOBEKT TI'E€HETHUUYECKUX
VCCIIEOBAHUID.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBplii 3akoH MeHuens — 3akoH
eaMHO00pa3ust ruOpuI0B nepBoro nokosjeHus. [lpasuino nomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclIeIUIeHWs NPHU3HAKOB. LluTosnormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelniuBaHus. [ umores3a 4ucToThl raMer.

AHanuzupyouiee ckpemnBanue. [[poMeKyTouHbI XapakTep HaclIeIOBaHMUS.
Pacmerienue nmprusHakoB IpU HEMTOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBaHMWSI ~ TPHW3HAKOB.  [luTomormueckwe  OCHOBBI  JTUTHOPHUIHOTO
CKpPELIMBAHUA.

CuermienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHOe
HACJIEIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMHh. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'enernka nosa. XpoOMOCOMHBIM MEXAHU3M OIpEAeeHus mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporamMeTHbId 0. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['enorun kak nenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE AEUCTBUE
reHa. MHOXECTBEHHBIN a/ienu3M. B3anMoAeicTBUE HEaJUIEIbHBIX TI'€HOB.
Kommnementapuocts. Dnuctas. [lonumepus.

['eHeTyeckuii KOHTPOJIb pPa3BUTHUSI PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3MOJIOrMYECKUX TMPOIECCOB, IMOBEICHUS M KOTHUTHUBHBIX (YHKIHUU.
['eneTnueckue MexaHU3Mbl CUMOMOT€HE3a, MEXAaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['€HeTHYeCKHe acCleKThl KOHTPOJIS U
WU3MEHEHHS HACJICICTBEHHON MH(OPMAIIUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

[Toprpersl: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «IlepBbiil 1 BTOpoil 3akoHbl Menaens», «Tperuid 3akoH
Menpgens», «AHaIM3UpPYyHOIIee CKpemuBanue», «Hemomnoe moMuHUpPOBaHUEY,
«CrersieHHOe HaclieIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeThka moay,



«Kapuotun denmoBeka», «Kapuotun npozodunb», «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN ajuienu3m», « B3auMo1eicTBUE TEHOBY.

OOGopynoBanue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJENIb JJIf
JEMOHCTpAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTpPAllUM CLEIUICHHOTO HACIIEIOBAHUS NPHU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3odumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOIO
CKpENIMBaHUA y APO30(DUITBD».

IIpakTnueckas  paGora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030(DUIBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTuna.
N3menunBOCTh Npu3HakoB. KauecTBEHHBbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanonHas U3MEHYMBOCTh. Ponb  cpenbl B (OpMHUpPOBaHUU
MOAU(PUKALMOHHON M3MeHunBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psin u BapuaunoHHas kpuBas (B. HMoranmucen). CoiicTBa MOaupUKanMOHHON
U3MEHYHMBOCTH.

I'enoTunMueckas N3MEHYNMBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Buapl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAs.

KomOunaTuBHasi u3MeHYHMBOCTHb. Meio3 W TOJIOBOM MpOIEcC — OCHOBA
KOMOMHATUBHOW MU3MEHUYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JaHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTauuoOHHasT W3MEHYMBOCTb. Buabl MyTaluii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTaluUW. SnepHbIE U
HUTOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCcKUe W MOJOBble MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BJIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTUYECKUX pSAJIOB B
HacneacTBeHHoW m3meHuunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYMBOCTH U
HACJICICTBEHHOCT.

Onuzcenemuxa U 9NUSEHOMUKA, pOIb dNULEHEMUYEeCKUxX @Gaxkxmopos 8
HACNe008aHUU U USMEHUUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpanuu

[Toprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u cxeMbl:  «Buasl  u3MmeHunBOoCTHY», «MoaudukanuoHHas
U3MECHYHUBOCTHY, «KombOuHaTHBHAs U3MECHYHUBOCTHY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHYecKHue 3a00JIeBaHUs YeIoBeKay, « Buabpl MyTarmii.



OO6opynoBaHue: XUBbIe W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadum) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYHUBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOMU(PUKANMOHHON W3MEHUYMBOCTU. [locTpoeHWe BapuallMOHHOTO psna U
BAPUALIMOHHOU KPUBO».

IIpakTuyeckas padora «Mytanuu y gapo3odusbl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeka

Kapuorun uyenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHS T€HOMA
yernoBeka. Meronbpl  M3ydeHUsT T€HETHMKHM  YEeJIOBEKAa: TIEeHEaJOTMYeCKUM,
OJIM3HEIIOBbIH, HUTOr€HETUYECKUH, MONYJISIIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHIA. CoBpeMeHHoOe ONPEIECIICHUE TE€HOTHUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
IT11P-ananu3a. HaciaeacTBeHHbIC 3a00JIeBaHUS YelIOBEKa. | €HHBIC 1 XPOMOCOMHBIC
O0oje3HM 4YesnoBeKa. boJIe3HM C HACIENCTBEHHOW MPEnpacroyioKEHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILCHUU U JICYEHUH T'€HETUUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-TeHEeTUYeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
kieTku. [IoHsITHE «TEHETUYECKOTO Tpy3a». ITUUECKUE aCHEeKThl UCCIEIOBAHUN B
00J1aCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTophl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K
bU3UYECKOMY U XMMHUYECKOMY 3arps3HEHHIO OKpYsKaroleh cpesnl. ['eneTnueckas
MPEIPACIIONOKEHHOCTD YEJTOBEKA K MATOJIOTUSIM.

JdemoncTpanuun

Tabnuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4YeHHs] TEHETUKHU
yesioBekay, «l eHeTnyeckue 3a00JeBaHUs YETOBEKa.

IIpakTHyeckas padora «COCTaBICHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cenekuust OpranusMoB

JlomecTuKanusa H CEJEeKUHUs. 3apOXKICHUE CEeNeKIMU U JIOMECTUKALUU.
Yyenne H. WM. BaBuimoBa o lleHTpax mnpouUCXOXIEHUS U MHOro00pas3us
KyJbTYPHBIX pacTeHuil. Poip cemekuuy B CO31aHUM COPTOB PACTEHHUHA M TMOPOJ
*uBOTHBIX. CopT, mopoaa, IMTaMM. 3aKOH TIOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKIIMOHHOU paboTHI.

Metoasl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIA M
VHIUBUYaJIbHBIN. OTamnsl KOMOWHAIIMOHHOM CCJICKIINU. HcnwiTanue
Npou3BOJIUTENIC MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIbio aHanu3a JIHK.

HckyccTBeHHBIN ~ MyTareHe3  Kak  METOJ[  CEJeKIMOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX



dopm opranusmoB. Vcmonp30BaHHE TE€HOMHOTO PENAKTUPOBAHUS M METOOB
pexoMOuHanTHBIX JIHK 17151 monmydenust iCXOAHOTo MaTtepuaia Ijsi CeleKIUu.

[Tonyuenue MTOJTUTIIIONIOB. BuyTtpusugoBas ruOpUaAN3aIIMS.
biuskopoacTBeHHOE — cKpenuBaHue, WM MHOpuauHr.  HepoacTBeHHoe
CKpenuBanue, win aytopuauHr. ['erepo3uc u ero npuyuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruionus
MEXBHUIOBBIX THOPUIOB. JIOCTHXKEHHS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DeBONOYUAN.

CoxpaHeHUe U U3yYEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX PpOAMYEH U1 CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. H3yuenue, coxpanenue u  ynpaegieHue
2CHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEeHUs CYUeCmeyiomux U co30anusl Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NPUMEHEHUEeM COBPEMEHHBIX MemOo008 HAYUYHbIX UCCAe008aAHUL,
nepeoosuvlx uoeti U nepcneKmueHbX MexHoI02UlL.

JdeMoHcTpanuu

[Toprpersr: H. . BaBuios, . B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxembl: «LleHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHMBOCTH,
«MeTtoapl cenekiuny, «OTaaéHHas Tuopuan3anusy, «MyTtareHesy.

JladopaTopHas padora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U TIOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «3ydeHrue METOAOB CEICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJICKIIUM PACTCHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0THA U CHHTETHYECKAsA OMOJIOTUS

OOBeKThl, UCHOJIb3yeMble B OHWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuimonHas
OMOTEXHOJIOTHS:  XJICOOMEUeHHUEe, TMOJYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpobuonornyeckuit cuntre3. OOBEKTbl MHUKPOOHOIOTUYECKHUX
TexHosiorui. [Ipou3BoaCcTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C I[EJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalnX He BCTPEUAIOIINECs B IPUPOe OMOCUHTETUIECKUE Ty TH.



Knerounas unxxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PaCTEHUU U
#*uBOTHBIX. Kpuobanku. Comatuyeckas TUOpUAM3ALUA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuE TaIlIOWI0B B CeJlEKIUU pacTeHuil. llonyuyenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHANbHBIX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KMUBOTHBIX. METON TpPaHCIUIAHTALMK SI€p KIETOK.
Texnonoeuu 0300p08IeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
koHCcTpyupoBanue pekomOouHantHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKEeHUss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  HHYKEHEPHUH.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOJIEMbl T€HHON MHXEHEPUHU.

Memuuunckue ouorexHonoruu. [loctrenoMmuas nudposas meaunusa. [1LP-
JTUarHoCTUKa. MeTaOoJIOMHBIM aHaIM3, TEHOIICHTPUYCCKHM aHajIu3 MpoTeoMa
YesloBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIb30BaHKME CTBOJIOBBIX
kineTtok. TapretHas Tepanusi paka. 3D-OunoumkeHepus s pa3pabOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMM, CO3AaHUS KOMILIEKCHBIX
TKaHEH COUeTaHHMEM TEXHOJOTUH TPEXMEPHOTro OHONMpHHTHUHTA U ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Co3niaHre BEKTOPHBIX BAaKIMH C II€JIbI0 OOECreYeHHs] KOMOMHMPOBAHHOM
3amuThl OT BO3Oymutenet OPBU, ycTaHoBieHHE MOJNEKYJSPHBIX MEXaHU3MOB
¢ynkunonuposanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINACHBIE
3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabnuupl u cxemsbl: «Mcnoab30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIJICHHOM
POU3BOJCTBEY, «KileTouHas nHkeHepusn», «I eHHast HHKEHEPUs.

JlabopaTopHasi padora «3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuueckas padora «IlomyyeHne MOTOUYHOKUCIBIX TPOTYKTOBY.

Ikekypeussi  «bHOTeXHONOrMs — BaKHEWIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOCTBO)».

11 KVIACC

Tema 1. 3apoxneHue W pa3BUTHE IBOJIONMOHHBIX NpPeNCTABJIEHUI B
OmoJiornu

OpomrormonHass teopus Y. [lapsuna. [Ipeamochinkyu BO3HUKHOBEHHUS
napBuHU3Ma. JKu3Hb 1 HaydHas nesateabHocTh Y. JlapBuHa.

JIBrKyIue cuitel dBOTIONUA BHIOB 110 Y. J[apBuHY (BhICOKAast HHTEHCUBHOCTH
Pa3MHOXEHHUST OpPraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cunternueckoir Tteopun sBomonuu (CTD). HelrpanbHas
Teopust dBomtounud. CoBpeMeHHas JBOJIOLNMOHHAS  OuWojorusa. 3HauYEHHE
ABOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Krosee, Y. apsun, C. C. UerBepuxos, W. 1. lImansraysen, k. Xonaein, . K.
benses.

Tabmuupr m cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunuerw)y,
«JlectHuma xuBbBIX cymiectB (mo Jlamapky)», «Mexanusm QopMupoBaHuUs
PUCTIOCOOJICHN y pacTeHnid W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapmipyTta nyremectBus Y. Japsunay, «Haxonku Y. JlapBunay, «DopMbl 00pHOBI
3a cyuectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KylabTYpHBIX (QopM
KanycTbl», «[lopoabl TOMaIIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHUS JBWXKYIIMX CHJI DSBOJIIOLIUMNY,
«OCHOBHBIE TTOJI0KEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLMS U €€ Pe3yJibTaThI

[Tonynauust Kak sneMeHTapHas eAuHHIA BOMIOIUU. COBpEMEHHbBIE METOMbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyssiiuil. W3meHeHue
reHooH/Ia TOMYJSAIMKA KaK DJIEMEHTApHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHernueckoro paBHosecus k. Xapau, B. BaitHOepra.

DneMeHTapHble (aKTOPhl (IBMXKYIIHUE CHJIBI) JBOJIOUMH. MyTaliMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHble
HEHAIpaBJICHHBIC W3MEHEHHsS YacTOT ajieied B momymsamusx. Oddexr
OCHOBartelnsa. JIpgexm OymvLiounoco 2opaviuuka. CHUdNCEHUe 2eHemuuyecKo2o
pasznooobpazus: npudunsl u cireocmeus. Ilposenenue sgpghexma Opeiigha 2enos 6
oonvuwux u  manelx  nonyrayusax.  Murpauun.  M3omAuus  mOmyssIui:
reorpaduueckast (mpocTpaHCTBEHHAs1), OMoJIorndeckast (penpoayKTUBHA).

EctecTBenHbiii oT00p — HampaBinsommi Qakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHM, CTaOWIM3UPYIONINM,  pa3pbhIBAIONINN
(nu3pynTtuBHbI). [lomoBoit orO0op. BO3HMKHOBEHHE U HBONIOIUS COLUATBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpraHU3MOB  KaK  pe3yJdbTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBeHne — mpucrnocoOneHudd y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [Ipumepsl npucnocobieHuit y opranu3mMoB: MOp(hOIOru4ecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUeckue.  OTHOCHUTEIBHOCTD
IPUCTIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u crpykrypa. BmmooOpazoBanme Kak pe3yibTaT
MUKPOIBOJIOIMHU. M3omsamus — kioueBod ¢dakTop BupooOpazoBanus. llytu u
CIIOCOOBI BUJI000pa30BaHUS: aJuIoNIaTPUYECKOoe (reorpaduueckoe),



CUMIATPUUECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (ToNUIUION U 3aITHS,
rubpuauzanus). JuTenbHOCTh IBOIIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBaHUS OMOJIOTMUYECKOTO pa3HOOOpa3usl.

Pons sBOMOUMOHHON OMoorMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHUs1 OMopa3zHoo0pa3us. MUKpPOIBOIIONHUS U KOIBOJIIOLUS Mapa3UuTOB U MX
X03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEll.

JdemoHcTpauumn

[Hoptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HW3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapan—BaiinOepray, «IBumxyiue
CWJIbl 3BOJIIOLUNY», «DKOJOTHYECKass M30JSLUs MONMYJISAIUN ceBaHCKOU (openmny,
«l"eorpadmueckasi U30JSA1UA  JUCTBEHHUIbI CHUOUPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEHUCTBUSA €CTECTBEHHOro oT0opa», «PDopMmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpuanbHblii MenaHu3M», «KuBble uckomnaemsie», «[[oKpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®Dusnonornueckue amantauun», «lIpucnocoOIEHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bug000pazoBanus», «l'eorpaduyeckoe BuI000pa3zoBaHuE
TPEX BUAOB JAHABIIIEH», «DKOJIOIMYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITonmunnouel pacrenuit», «KanycTHo-peneunblil ruOpuy.

O06opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpeil ¢ MpuUMepaMu pa3IMYHBIX MPHUCIOCOOJICHUI, 4Yydella NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUM OJU3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3JIMYHBIMUA CTIOCOOAMH.

JlabopaTopHnasi padora «BbisBIeHHE HW3MEHUYMBOCTH Y 0COO€H OJHOTO
BUJIAY.

Jlabopatopnas  pabdora  «IIpucmocobienus  OpraHusMoOB U HX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTHY.

JladbopaTopnass paGora «CpaBHeHHUE BHUIOB MO MOP(POIOrHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3Boouns u eé pe3yJabTaThl

Mertoapl M3ydyeHUST MaKpOdBOJMOIMU. llaneoHToOrMYecKne  METOJIbI
uzydeHus: osBononuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE —PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus s3Bojtonuu. CpaBHeHHE (IOPHI H
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpadpudeckue obmactu 3emun. Bumbl-
SHJEMHUKHU U PEIUKTHI.



OMOPHOIOTHUECKHE M CPABHUTEIBHO-MOP(POIOTUUECKHE METOJIbI U3YUCHUS
ABOJIONMHU. ['eHeTHYecKkue MeXaHU3Mbl HBOJIOLHMM OHTOTEHE3a U MOSBJICHUSA
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPraHbl.
PynumenTtapusie  opraHbl U aTaBU3Mbl.  MOJEKYJISIpPHO-TEHETUYECKHUE,
OMOXMMUYECKHEe W  MaTeMaTHYeCKHE  METOJbl  W3YUYEHUS  HBOJIIOIUU.
I'omonoruynsie reHbl. COBpEeMEHHBIE METOIbl IMOCTPOEHUS (HUIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIOLUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwiIa) dBOMONUH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLINH.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I 'ekkensb.

Tabmuubl 1 cxembl: «DWIOTCHETHUECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smepbl»,  «Creromedanb»,  «PuHnodutey,  «CeMeHHbIS
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeiid) KOHTHHEHTOBY,
«Penukte», «HavanpHble cTagud SMOPUOHAILHOTO PAa3BUTHSL TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHl YEIOBEKa W INMMMMaH3e», «[J1aBHBIE
HaIPaBJICHUS 3BOIOIHUIY, «O011I1e 3aKOHOMEPHOCTH SBOJIIOLIHI.

OOGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI)KU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKI[UN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUS KU3HU Ha 3emiie. AOWOreHes u
naHcnepmusi. JloHayuHble IpenCTaBlICHUs O 3apOKJIECHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIOTHS.

OcHOBHbIE dTanbl HEOPraHU4YECKOU SBOJIIOLUU. [Lmanerapuas
(reosnoruyeckasi) HSBOJIONMUS. XUMHUYECKas dBOJIOLMS. AOHUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue mnoaumepoB u3 MoHoMmepoB. KoanepBaTtHas rumoreza A. .
Omnapuna, runoresa nepBudHoro 0ynroHa k. XomnjeitHa, TeHETHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Uek) um rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHUE MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

HUctopusa 3emmm u Mmeronel €€ wu3yuyeHus. MckomaeMble OpraHUYECKHE
octatku. [eoxponomorus u e€ wmeroabl. OTHocuTenbHass W a0OCOJIOTHAs
reoxpoHosiorusi. ['eoXpoHosioruyeckas mKajaa: 30Hbl, 3pbl, IEPUOIbI, STOXU.



HauanbHble 3Tambel opranndeckou sBosirouuu. [losiBIeHHE W 3BOJIIOLHS
NEPBBIX KJIETOK. DBOMIONUs MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHajor MEPBBIX Ha 3emie cOOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTEI.

[Ipoucxoxaenne 3ykapuoT (CHMOUOTEHE3). IBOTIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BoO3HUKHOBEHUHE
OCHOBHBIX TpyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATalnbl HBOJIONMMU BBICIIMX pacTeHuil. OCHOBHbIE apoMOp(do3b
pacrennii. Bpixony pacremunt Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHMEe uMH cymd. CeMeHHble pacTeHus. [IpoMCXOXKIeHHE IBETKOBBIX
pacTEHUM.

OCHOBHBIEC 3Tamnbl 3BOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bI
XKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuid B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XopaoBbie XKUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIHUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuii. [IporcxoxnaeHne MIEKOMUTAIONUX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emie NO 3paM M NEpPUOJAM: apXeil, MpOTepo30H,
nmajgeo3oi, Me3030M, KaitHo30#. OOmas XxapakTEepHCTHKa KIWMara U
reOJIOTUYECKUX TMponeccoB. [losiBIeHHME W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHHUE HA ra30BbIil cOcTaB aTMOC(heEpHI.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPU3UCHI Npouuioro. [IpuduHel u
CIEACTBUSI MAcCCOBBIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTHMYECKUM KPHU3HUC, €ro
ocobennoctH. [Ipobiema coxpanenus OnopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHmdeckoro mupa. [IpuHuumnel kinaccupukaiuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoncTpanumn

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilactep, M. . Meunukos, A. U.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo
V3YUYCHUIO CaMO3apOXKICHUS Xu3HW», «Cxema ombita C. Mwummuiepa, I'. FOpuy,
«Jtanbl  HEOpraHWYeckou  HBomouun», «l'eoXpoHonoruyeckass  IIKaugay,
«HadanpHble 3Tanbl OpraHUYecKoi 3BoONUN», «Cxema 00pa3oBaHUS IYKapHUOT
nyTéM cumoOuoreHesza», «Cucrema XUBOM Npupoab», «CTpoeHHE BHUPYCAy,
«Apomopdo3sl  pactenuity, «PunuopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHoroksieTounble Bogopociny, «Mxuy, «llanopotHukn», «l['onocemeHnHsbie
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KueuHononocTHwIEY,
«ITnockue 4EPBUY, «YHEHUCTOHOTHEY, «PpIOBI», «3€MHOBOJHBIEY,



«IIpecmbikarommecs», «lltuupr», «Muekonuratomme», «Pa3BuThe XU3HH B
apxeuckou spey», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
NaJe030MCKON 3pey», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KNU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs: CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuud pacTEeHUH Pa3IMYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHUI[ WU 3BEpew,
KOJUICKIIUM OKAMEHEJIOCTEHM, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKM OpPraHHMYEeCKHX
OCTaTKOB OPraHU3MOB.

BupryanbHas  sabopatopHasi  paGora «MogenupoBaHUE ~— ONBITOB
Musnepa—tOpu 1o u3ydeHuio abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSAMHEHUN B
NepBUYHON aTMocdepe».

JlaGoparopnass padora «/3ydyeHue W ONMMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuyeckas paGora «l3yueHue OCOOECHHOCTEH CTPOEHUS paCTEHUU
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHne ocOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznensl 1 3agaun aHTPONOIOTHU. METOIbI aHTPOTIOJIOTHH.

CraHoBIIEHHE TIPEICTABICHUN O MPOUCXOXKICHUM 4YEIOBEKa. PenurmnosnHbie
BO33peHUs. COBPEMEHHBIEC HAYUHbIE TEOPHH.

CxoacTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JIOT0-0MOXUMUYECKHE,
nopegeHYeCcKre. OTIMYMS YETOBEKA OT KUBOTHBIX. [IPAMOXO0XKIECHHE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl ((pakToOpbl) aHTPOIOreHe3a: OUOIOrHYecKre, COIUaIbHbIC.
CooTHollleHne OMOOTUYECKHUX U COLIMAIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoOBHBIE CcTaauu aHTpororeHe3a. PanHue uenoBekooOpazHbie 00E3bSHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsIH U
aroJieid. ABCTPaJONUTEKN — ABYHOTHE MpEeAKH Jitofeh. YelnoBeK yMelbli, nepBbie
W3TOTOBJICHUS OPYyAWi TpyJa. YenoBeK MpsSAMOXOASAIINN U TEPBbIA BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YenoBek reiaenpOeprckuit — oOmMM  MPeIoK
HEAHJAEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelloBeK HEeaHAEPTaIbCKUN
KaK BHJI JIIOJEH XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMI YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a TmpeaenamMu AdQpuKu.
[TanmeoreneTrka U NajaeoOreHOMHUKA.



DBOJIONNSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B MOIMYJISIUSAX
yesnoBeka. MyTanMoHHBIN Tipouiecc ¥ noduMopdusM. [lomynsiiiMmoHHbIE BOJIHBI,
npeiid reHoB, murpaius U «3PGEKT OCHOBATES» B MOMYJAIUSAX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. IloHstue o pace. bosbmme pacel: €BpoIeoUHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHasi),  MOHTOJIOMAHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YeliOBeKa M0 IIIaHeTe.
EnuHcTBO  4yenoBeueckux — pac. HayuyHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucnoco0neHHOCTh YeNOBEKa K pa3HBIM YCIOBUSM OKDPYXAIOMEH Cpebl.
Brnusaue reorpaduyeckoit cpeapl W apeiida reHOB Ha MOPQOJIOTHIO U
(bHU3HOJIOTHIO YeJIOBEKA.

MexaucuuIuiiHapHble  MeToasl B (u3uveckol  (OMOJIOTMYECKOM)
AHTPOIIOJIOTUU.  ODBOJIOLMOHHAS ~ QHTPOINOJOTHS W MaJ€OAHTPONOJIOTUA
YeJIOBEYECKUX MOMyJSIuid. buoconuanbHble UCCIEOBAHUS MPUPOABI YEIOBEKA.
NccnenoBanue K03BOMOMUH OUOJIOTHYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluku, 4. 4. Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YeNOBeKa M CKEJNET IIUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbIY, «/IBHXKYILHE CHUIIBI AHTPOIIOT€HE3a», « DBOIIOLIMOHHOE
JIpPEBO  4YEJIOBEKa», «ABcTpajonuTek», «YenoBek  ymenwli», «YenoBek
NPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heanaepranpub», « KpomaHbOHIBIY,
«IIpenxu yenoBeka», « ITanbl SBOJIOIUU YEIOBEKa», «Packl UeloBeKay.

OOGopynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTYpbl TIPEJAKOB 4YeJOBeKa, penpoaykiuu (¢potorpadun) KapTuH C
MUA(OJIOrMYeCKUMU M OHOJCHCKUMH CIHOKETAMH TPOUCXOXKIACHHUS 4YEJIOBEKa,
dboTorpadum HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIh
yepena 4YejloBEeKa M deperna IIMMIIAaH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJEJIH TOPCa MPEAKOB YETIOBEKa.

Jlabopatopnas pabGora «/3ydyeHne OCOOCHHOCTEH CTpOEHHUs CKeJeTa
YeJI0BEeKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IIpakTuyeckas padora «3yueHne dKOJIOrMYECKUX aJalTalui YeJI0BEKay.

Tema 6. Jkojioruss — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KAKIIeHd cpeaou

3apokaeHre U pa3Butue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3agaumn
sKoJIoTuH. CBSI3b KOJIOTUU C IPYTUMH HAYKAMH.



Meroabl sxonorun. IloneBbie HaOMOAEHHS. DKCIEPUMEHTHI B HKOJIOTHH:
npupoAHble U JlabopaTropHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>Kalollel Cpe/ibl: JIOKaIbHbIN, peTUOHANILHBIN U T100abHBIH.

3HaUYEHHE DSKOJOTMYECKUX 3HAHMM I 4YeJIoBeKa. ODKOJOTMYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MPUPOAoH. DOpMHpOBAHUE
AKOJIOTHYECKOHN KYJIbTYPbl U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Hoprpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuipel 1 cxeMbl: «Pa3genbl sxonorum», «MeToabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAKOLIEN CPEIBD.

JlaGoparopuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Dxosornueckue (PaKkTopbl U 3aKOHOMEPHOCTH uX jAeicTBus. Knaccudukarms
AKOJIOTHYECKUX (PAKTOpOB: abHOTHYECKHUE, OUOTHYECKUE, aHTpornoreHHbie. O01me
3aKOHOMEPHOCTH JEUCTBUSA dKojoruueckux (akropon. [IpaBuno munumyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOMOHTHBIC
OpPraHu3MBlI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKonorudyeckuit Qaxrop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa HAa OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIIbI
pPacCTeHMI M JKMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHaibHas poJib CBETA.
doTonepruoan3M.

Temneparypa kak oskonorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHuil K
noJi/Iep )KaHui0 BoHOTO OanaHca. Knmaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boe. [IpucrnocoOnaeHust sKUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TMOJINOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3MKO-XMMHUYECKHE
O0COOCHHOCTH cpen obutaHusi opraHu3MoB. [IpucmocoOneHus OpraHu3MoB K
YKA3HU B Pa3HbIX Cpeiax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJiM4Hble PUTMBIL. [IpUCnOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennsie Qopmbl  opranu3MoB. [loHsiTHE O JKU3HEHHOW (Qopme.
Kuznenusie GopMbI pacTeHU: TEPEBhs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJIHOJIETHHE TpaBbl. JKU3HEHHbIE (QOPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (hakTopBHI. Buner OMOTUYECKUX B3aMMO/JICHCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, cuMON03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHN4ecTBO). HeTpoduueckue
B3auMojelcTBus  (Tomuueckue,  (Qopuyeckue, (Qpabpuueckue). 3HauCHUE
OMOTMYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obOutanus. [IpuHIKIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuubr U cxembl: «2Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpPY,
«IKOJIOTUYECKHUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHbIE», «Du3nonornyeckue ajaantauuu
KUBOTHBIX», «Cpenpl oOuTaHUS OpraHu3MoB», «buosnorudyeckue puTMBDY,
«Kuznennole  Qopmbel  pacteHmity, «KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«IKOoCcHUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « DIKOCUCTEMAa XBOMHOrO Jiecay, «llenu
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenuus», «CumOuosy,
«KomMmeHncanuzm».

ObopynoBanne: TepOapuy PAaCTCHWA W SKUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIE, TEHENOOUBBIC U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHMS], TepOAPUU U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, Yyyena MTHULl U 3Bepeil, repdapuun
pacTeHul, OTHOCSMMXCS K TuUrpodurtaM, Kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repbapuy ¥ KOJUIGKIIMM PACTEHUM M IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HHM, repbapuu u
KOJUIEKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
KUBOTHBIX, YUACTBYIOIINX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopnass pabota «BbIsBiIcHHE TPUCTOCOONICHHI OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HHE TMPUCTIOCOOTIECHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlabopaTtopHnass pa6ora «AHaToMUYEeCKHEe OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUIA0B U MOIMYJIAMH

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISALHH. [Monmynsimus  kak
Ouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, (pU3nueckux 6aprepoB U
0COOEHHOCTEHN OMosoruu BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTENW MOMYJSIUU: YHUCICHHOCTh, IUIOTHOCTb,



BO3pacTHasi U TMOJIOBasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKoJyioruyeckas CTpykrypa nonysauud. OleHKa YUCICHHOCTH MOIYJISIUY.
JuHamuka nonyiasiuud U e€ peryisiius. buorudeckuil MOTEHIMAN MOMYJISIHUHN.
MopaenupoBanue IMHAMUKHA HoMyJsaiud. KprBbie pocTa YUCIEHHOCTH MOIMYJISIHH.
KpuBble BbDKMBaHUA. Perynsdius 4YMCICHHOCTH MOMYJSALHN: posib (PaKkToOpoB,
3aBUCALIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATeruu BUJIOB (T- U
K-crtparerun).

[Touatue o0 skosormueckoi Huile Buaa. MectooOutanue. MHoromepHas
Mozenp sKkojornyeckon Humm JIxk.M. XarumHcoHa. Pa3smepsl 3konorundeckou
Huu. [loTeHnnanbpHas U pealn30BaHHas HULIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJEHUSI U MUTpaluid KUBOTHBIX. buosormyeckue
WHBA3UH Yy KEPOJIHBIX BUIOB.

JdeMoHcTpanuu

[Toprper: k. 1. XaTynHCOH.

Tabmuubl u  cxembl: «OKOJOTMYECKUE XApAKTEPUCTHKU —MOMYJIALIHIY,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyasiuuum», «Bo3pacTHble  NHUpaMHIbI
nonyysiun», «CKOpPOCTh  3acCeleHUsi [OBEPXHOCTH  3EMJIM  Pa3iIMYHbIMU
opranu3zmammn», «Mojens skosnorndeckor Huum Jx. M. XaTunHacoHay.

O6opynoBanue: repOapur pacTEHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopuas  paGora «lIpucmocoOneHuss ceMsH  pacTeHUM K
pacceneHuIoy.

Tema 9. DKo10rug COOOIECTB. DKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. Cszu Mexuay
OpraHu3MaMH B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne mnenu u certu. AOWOTHUECKHE OJIOKHU
skocucteM. [1ouBbl U Wbl B s3KOCcKUcTEMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTeaud  3KOcHcTeMbl. buomMacca ©  mpoayKuus.
DKOJIOTUYECKHE MUPAMU/JIBI YhCeT, OMOMACChI U SHEPTHH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpaBneHnHble 3aKOHOMEpHBIE CMEHBI co00lEecTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccun. Knumakcaoe cooOuiectBo. bruopaznooOpasue 1 mojHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.



[Ipupoaubie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuums
MEX]Ty aHTPOTIOT€HHBIMH U MTPUPOJIHBIMHU 3KOCUCTEMAaMH.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dnopa u dayna. CuHaHTpomM3alus TOpoACKOM ¢ayHbl. buonormyeckoe u
XO03SIICTBEHHOE 3HAYCHHUE arpPOIKOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Poib kackadnHoeo s¢ghghexkma u 6u008-30upuramopos (Kuouesvix
6u008) 6 QyHKYuoHUposanuu skocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJIAIMN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmuol 8030€lCmeust  3a2pA3SHEHU  pPA3HbIX Mmunos Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI ~ DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO020  B030€UCMEUsL.
MeTo1070THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCUCTEM.

JdemMoHcTpanuu
[Toprpet: A. Ix. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OWoleHo3a»,  «IDKOCUCTEMA

HMIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIMOHAIbHbIE
TPYIINbl OPTraHU3MOB B 3KOCUCTEeME», «KpyroBopoT BEIIECTB B HKOCHCTEMEY,
«Ilenn mutanms (MacTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TUPAMHIA YUCEI,
«IJKoJIOTHYecKasi mupaMuia OMOMacch», «IKOJOTMYECKasi MUpaMUIa YHEPTUM,
«ObpazoBanue 0osotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca TOCIe
noxkapay», «JKocucTteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
SHEPruu B arpoiieHo3ey, «IIpumepsl ypOOIKOCUCTEM.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeil, repdapru KyJbTypHBIX M TUKOPACTYIINX PACTCHUHN, aKBapUyM KaK MOJIEIIb
9KOCHCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo03KOCHUCTEMBD».

JlabopaTopnasi paGora «lM3yueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKCKypeusi «DKCKypCcHUsi B TUIMMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
€JIbHUK, HA CyXO/I0JbHBIN WM TOMMEHHBIN JTyT, 03€p0, O0JI0TO).

IKCKypeusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — oOmennanerapHas 00oj0uka 3eMiIM, TAC CYIIECTBYET WU
CylllecTBOBaJa kM3Hb. Pa3BuTHe npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obmactu 6mocheps! u e€ cocran. XKupoe
BelllecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepsl. OcodeHHOCTH Onocdepsl Kak
rJI00aJIbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXUMHUYECKUE ITUKIIBI (YIiiepoaa, a3oTra). PUTMUYHOCTE sSIBIEHUN
B Onocdepe.

3oHanbHOCTE Ounocdepnl. I[lonarue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEIIaHHbIE U TUPOKOJIMCTBEHHbIC JIeCca, CTEIH, CABAaHHBI,
MyCThIHU, TPOMUYECKHE JIECA, BRICOKOTOPhs. KimuMar, pacTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIHS 5KMBBIX CUCTEM, OLICHKA WX PECYPCHOIO MOTEHIMaja 1
ounochepHbIX QyHKIU.

JdemoHcTpanumn

[ToptpeTtsi: B. N. Bepnaackuit, 3. 3rocc.

Tabmuubr u cxembl: «l'eocdepst 3emnn», «KpyroBopoTr azora B HMpHUPOJIEY,
«Kpyrosopot yriepona B mpupoae», «KpyroBopoT Kuciopojia B HpHUPOAEY,
«KpyroopoT Boabl B mpupoze», «OcHOBHbIe OMOMBI cymmny, «Kinnmarnueckue
nosica 3emnuny», «TyHnpay, «Taitray, «Cmemanusiii necy, «lllupokonncTBeHHbIN
nec», «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponnueckuii gecy.

ObopynoBanue: repbapuu pacTeHUIN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. HestoBek M OKpYyKA0OLIAs Cpeaa

OKOJIOTUYECKUE KPU3UChI M HUX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouochepy. 3arpssHeHme BO3MymIHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHune KiuMara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENILHOTO U KUBOTHOrO0 MHpa. OCHOBHBIE MNPUHIUIBI OXPAaHBI MPUPOJIBIL.
Kpacaeie xHmru. OcobGo oxpansemble mpupoansie Tteppuropuu (OOIIT).
boranndeckue casibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIE TPUHIUIBI YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA U MPUPOJIBI.
PaunonansHOE  MpPUPONONOJIB30BAHUE W COXpaHEHUE  OMOJOTHYECKOIo
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX JKOJOTHYECKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTHe METOOB MOHUTOPUHIAa pa3BUTUS OIMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle UCCIe008aHUA nepexooa K pecypcocbepezaroujei U
KOHKYDEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX U008 U 3Kkocucmem. OCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 060pvOLL ¢ OUONOBDENHCOCHUSMUL.
Pexoncmpykyus mopckux u HazemHwix 9KOCUCTIEM.

JdemoHcTpanuu

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdhepsr», «3arpsisHeHne TouBb», «llapHukoBwii  3ddexT», «Ocobo
OXpaHsieMbI€ PUPOIHBIC TEPPUTOPUMY, «MOJENH YIIPaBISIEMOTO MUPAY.
ObopynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHUH M KUBOTHBIX KpacHoi
kHuru Poccutickon @eneparun, KpacHoi KHUTHM pernuoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

O®I'OC COO ycranaBauBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHS
0o0yJarImMUMHUCI MporpaMM cpeaHero ooOmero o0pa3oBaHUS: JMYHOCTHBIC,
METaIpeJMETHBIC U TIPEIMETHEIC.

B cTpykType TUYHOCTHBIX PE3yIbTAaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYJArONTUMUCS POCCUHCKON
IPKIAHCKOW MIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIHHOCTH
U CaMOONpENENEHUI0, Hamuyue Mmomusayuu K  OOydeHHIO  OHOJIOTHUH,
yenenanpasienHoe paseumiue BHYTPEHHUX YOCKICHUH JUYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH WM MCTOPUYECKUX TPATUIIUN Pa3BUTHS OHOIOTHYCCKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIUXCS PYKOBOJICTBOBATHCS B CBOSH
JESTETPHOCTH I[EHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, TPUCYIIMMH CHCTEME
OMOJIOTUYCCKOTO  O0pa3OBaHMS, HaAIuuue  NpasOCO3HAHUSL — DKOJOTHICCKOMN
KYJIBTYPBI, CHOCOOHOCHU CMABUNMb TISTTA U CTPOUTH )KU3HCHHBIC TUTAHBI.

JIMIHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0 OHOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPaJAUIIMOHHBIMU POCCUHUCKUMH COIIMOKYJIbTYPHBIMU, UICTOPUIECKUMU U TYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSATHIMU B OOIICCTBE INMpaBUIaMU W HOpMaMH
MOBEJACHUS W CIIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHHUS U
CaMOpAa3BUTHSA, PA3BUTUS BHYTPEHHEH TMIO3HWINHM JIMYHOCTH, MATPUOTH3MA U
YBAXEHUS K 3aKOHY U MPABOIOPSIIKY, YEJIOBEKY TPyJa W CTapIIeMy IMOKOJEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJMIKsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit Deneparuu, mpUpoae U
OKpY’KarolIen cpere.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOoro mpenmera «buomorusy
JIOJIKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEH ITO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHCHTAIlUM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KXU3HCHHOTO
OTBITA W OTBITA JACSATEIBHOCTH B MPOIECCE peaTu3alliid OCHOBHBIX HANpPaBICHUN
BOCITUTATEIHHON JEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpa:xIaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON IMO3HUIIMK 00yYarOIIEToCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTHTYIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHA ¥ MPABOIOPSIIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKICHUAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COLUAIIBHBIM TOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENLCKUX 3a7ady, YBaKUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OINMOHEHTOB NPH OOCYXJICHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOMU rpakIaHCKOH UJICHTUYHOCTH,
NaTpuoOTH3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpE.
PonuHoli, ropmoctn 3a cBOWM Kpald, CBOO PoauHy, CBOM S3BIK M KYJBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKMX YYEHBIX B CTAHOBJICGHUE W
pa3BuTHE OHOJOTMM, TMOHUMAHHS 3HAYCHUST OWOJOTUM B IO3HAHWU 3aKOHOB
IPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uzeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POAUTEIAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'0 MPHUHATHS LEHHOCTEH CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAYyYHOTO M
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX OTHOIIECHUI;

ITOHUMAaHHUE SMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
IPOSBIISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢uzuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 310POBbS H
IMOIMOHAJBLHOTO 0JIArONnoJIy4Yns:

NOHUMAaHUE W peaju3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBUI U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DM3MYECKOMY U TICUXUYECKOMY 3I0POBBIO;

NOHUMAHWE LEHHOCTH MpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHUE [IEHHOCTU MacTEPCTBa, TPYA0IIO0uE;

TOTOBHOCTh K AaKTHUBHOM JESITENIbHOCTH TEXHOJOTHYECKOW W COIMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TJIAHUPOBATH U CaMOCTOSATEIIBHO
BBITIOJTHSITh TaKyI0 JEATEIbHOCTD;

WHTEPEC K Pa3InyHbIM cdepaM MnpodecCHOHATBHON AESTEIHHOCTH, YMEHHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oyaymiei npodeccur U pearn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTMYECKU 1EJIeCO00pa3HOe OTHONIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MNPUOOPETEHUE ONbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA ISt
OKPYKarolEHu CPeIbl;

OCO3HaHMWE TI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM W MyTel ux
pelieHus;

CHOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpPETAaeMble MPU H3YyYEHUU OWOJIOTUHU
3HAHUS W YMEHUS TPU PEHICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOJICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHS B DKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOC(EpPHI);

AKTUBHOE  HEMNPHUITUE JICWCTBHM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
IPUPOAHON cpejie, YMEHHE NPOrHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE
MOCIIE/ICTBUS NMPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;



HAJIMYHE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS], YKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeATENbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCSI UMM B IO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIBHOM
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUYECKON EATEIbHOCTH 3KOJOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOW KYyJBTYpPhl KaK CpEACTBa
B3aMMOJICHCTBHS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHUMaHUE crneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEIOCTHOTO
IpEICTaBICHUS 00 OKpYXalolleM MHUpPE KakK O €IWHCTBE MPHUPOAbI, YeJOBeKa U
oOmiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodiieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJOTUU AJII COBPEMEHHOW LMBHIM3AIUU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHsSI MEIULMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh PECcypCHble  NPOOJEeMBbl  Pa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00AJIbHBIX IKOJIOTUYECKUX MPOOIEM U
ofOecrieueHuss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUH OMOJOTMYECKMX 3HAHUW B LEJAX
HOBBILIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (popmupyemon
IpU U3yYE€HUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMmble 3HaHMs J/JIs aHajau3a u
OOBSICHEHUSI SIBJIEHUI OKPYXAIOIIEro MUpa M MPOUCXOJAIINX B HEM HM3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsSI Ha OCHOBE HAyuyHbIX (DaKTOB U
UMEIOINXCS JaHHBIX C IEJIbIO TIOJYUYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npobyieM B PeasIbHBIX )KU3HEHHBIX CUTYALINX;

OCO3HaHWE ILIEHHOCTU HAY4YHOH [EeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IPOEKTHYIO M UCCIIEIOBATENBbCKYIO AESTENbHOCTh HHIMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENpephIBHOMY  00pa3oBaHUIO |
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI Mo OHMONOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHs yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAayYHbIE MOHATHUSA, OTPAXKAIOIIUE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJIOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, DHEPTHs, ABJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJIEIOBaHNE,  HAOJIOJEHHE, M3MEpPEHUEe, OSKCHEPUMEHT W  JIpyrue);
yHHUBEpCajbHble ydeOHble JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHUKAaTHUBHBIC,

pEryJISITUBHBIE), o0ecIeynBaroIue dbopmupoBaHue byHKIIMOHATBHOM
TPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYaloUIuXCs;, CIIOCOOHOCTH
o0yJaromuxcs UCTIOJb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBIC yYeOHBIE JCUCTBUS B
ITO3HABATEILHOW M COLIMAIbHOM MPAKTHUKE.

B pesynpraTte wu3yueHus OWOJOTMM Ha YpPOBHE CpEIHEro oOIIero
obpazoBaHusi y oOyyaromierocss OyayT chOpPMUPOBAHBI  TO3HABATEIbHbBIC
yHUBEpCaIbHBIC YUeOHbBIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YUeOHBIC
JEUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBIC YyYeOHBIC JCUCTBUS, COBMECTHAsS
JESITCILHOCTD.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CPEIHET0 OOIIero
00pa3oBaHUsI TOKHBI OTPAKATh:

OsJaaenne YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe JAeicTBUS:

CaMOCTOSITeNTbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHUM 3HAHWA TPHUEMBI JIOTUYCCKOTO MBIIUICHUS
(aHanu3a, cCMHTE3a, CPaBHEHHMS, KiIIacCU(UKAIIUHA, 000OIICHUS ), pAaCKPBIBAaTh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C JIPYTUMH MTOHATHSIMH);

OTpeNeNsaTh IeTu JeATeTLHOCTH, 3a/laBas IMapaMeTphl W KPUTEPUH HUX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACITEIHBHOCTH C TIOCTABICHHBIMU TETISIMU;

UCITOJIb30BaTh OMOJIOTUYCCKHUE MOHATHUS JUI 0ObSICHEHUS (PAaKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIyKTUBHBIC, JEAyKTUBHBIC, IIO
AQHAJIOTUH), BBISABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPaccMaTPHUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIIOUCHNS,

IPUMCHSITh CXEMHO-MO/IETbHBIE CpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  pa3HOr0  poja,  BBIIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pElIeHHs] MPOOJIeMbl C Yy4ETOM aHAM3a MMEIOIIUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIbHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a30BbI€e MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEI0BATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus MpoOsieM, CHOCOOHOCTbIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIOJb30BaTh pa3jIMUHbIE BUABI JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTal, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIUsAX, B TOM YUCJIE MTPH CO3aHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

(dopMupoBaTH HAYYHBIN TUI MBIIUICHUS, BIAeTh HAYYHONH TEPMUHOJIOTHUEH,
KJTFOUEBBIMU TTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpMyJIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
TSI TETbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISIT  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3MpOBaTh 3ajauy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a71aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBAaTh TOJIYYCHHBbIE B XOJ€ pEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJICHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIbHBIE MOIXOJbI U pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOPMAIUU (TEKCTE yueOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3upOBaTh



uHGOPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUYECKHU OILICHUBATH
€€ JI0CTOBEPHOCTh U HEMTPOTHUBOPEUUBOCTH;

(GopMyIMpPOBaTh 3aMpPOCHl U MPUMEHSATH PA3NHYHBIE METOJbI MPU MOUCKE U
otbope Omosormueckoil WHMOpPMAIUU, HEOOXOIUMOM IJIsi BHITIOJHEHUS yUeOHBIX
3azay;

npuoOpeTaTh OMNBIT KMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
ouosornyeckor uHbopmaru (cxeMbl, rpaduKky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTrMYeCKOM HH(pOpMalMel: MPUMEHATh XHUMHYECKHE, (usnyeckue u
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYJbI, ab0peBHATYpy, HOMEHKIATYDY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMALMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyageHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

1) oOmenume:

OCYULIECTBJISATH KOMMYHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JUCKYCCHUU O CYIIECTBY OOCYX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MNpeaIaraeMon
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UIUNA JPYTUX YYaCTHUKOB
JMasnora Wik JUCKyCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIICHMS, NOHMMAaTh 3HAUYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaAMEpEHUs IPYTUX JIOJEH, MPOSBISATh YBAKUTEILHOE OTHOILIEHHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesITeJIbHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboThI MpU PEIICHUU OUOJIOTUYECKON MpOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PeLIeHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM OOHIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJO0T0 YjieHa KOJUIEKTHBA;



NPUHUMATh [EJIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWMHUPOBATh JEWUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATH IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pE3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJAJla M KaXXJOTO yYaCTHHMKA KOMAaH/bl B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIECHMBATH MAEHU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIIeM U UX
pEIIeHUs B )KU3HEHHBIX U YIEOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISITh MO3HABATENBHYIO JACSTEIBHOCTD, BBIABIATH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4 B 00pa30BaTEIIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pElIeHHs N[poOieMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOWM 0Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJAJ€Th  HABBIKAMHM  IIO3HABATENbHON  pediieKCHMd KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX TMPOILIECCOB, HX PE3YyJIbTaTOB U
OCHOBAHM, UCIOJIb30BaTh MPUEMBI peIeKCUU Jisl OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLECHHUS;

YMETh OILICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS IO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTMX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

IpU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mMpeaMera
«buonorusiy Ha yrayOnE€HHOM YpOBHE OpPUEHTHUPOBaHBI Ha oOecreyeHue
npopuiabHOro  oOyueHuss  oOydaronuxcss  Ouosoruu. OHM  BKIJIIOYAIOT:
crienuduyeckue st OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUI MO
OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHUH, BBl JIEATCILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAaK¥Ke B
pEAIbHBIX XKWU3HECHHBIX cUTyalnusix. [IpeaMeTHbie pe3ysibTaThl MPEACTABICHBI T10
rojaM U3y4eHUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO mpeameTa «buonorus» B 10
KJacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MeCTe€ U POJU OUOJIOTUU B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
NMO3HAHUU  3aKOHOB TPHUPOJBI U  PEIICHHUH MpoOJieM  paluoOHAILHOIO
IPUPOIOIIONH30BAHUS, O BKJIAJIE POCCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOoJI0THH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOIIME OUOJIOTUYECKUE TEPMUHBI U TOHSATUS (JKU3HBb, KIIETKA,
OpraHu3M, MeTaboaM3M, TOMEOCTa3, CaMOPETYIAIUsA, CaMOBOCIIPOHM3BEICHNE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnmerounas teopusa T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HacneactBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o wneHtpax
MHOTrooOpa3usi M TNPOUCXOXKJICHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(emrnHOOOpa3Hsi MOTOMKOB TEPBOTO TOKOJICHHUS, PACIICIUICHUS, YHCTOTHI TaMerT,
HE3aBUCUMOro HacienoBaHuss [. Menzaens, TOMOJIOTUYECKHX DPAIOB B
HacCJIeICTBEHHON N3MEHUYUBOCTH H. . Basumnoga), MIPUHIIMIIBI
(KOMILIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMH HAYyYHOTO MO3HAHUA, HUCIOJIb3yEMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHUE,
HAOJII0ICHHE, SKCTICPUMEHT);



yMEHUE BBIICTATh CYyIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPTaHHW3MOB, B TOM YHCIIE
OakTepwii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTCHHH, KUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITCIBHOCTH,
MPOTEKAIONIUX B OPraHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTUYECKHUX
IIPOIECCOB: 0OMEHa BemlecTB (MeTaboJM3M), MPEBPAICHUS SHEPTUH, OpOKEHUS,
aBTOTPO(HOTO M TeTepOTPOGHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHSA,
Pa3MHOXEHUsS,  WHAWNBUIYAIbHOTO  Pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMECHHE YCTaHABJIMBATh B3aMMOCBS3U MEXIYy OPraHOHMIAMHU KICTKH M HUX
GYHKIUSIMHM, CTPOCHHEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIHSIMH, MEXKITY
opraHaMHd W CHUCTEMaMH OpPTraHOB y pACTEHWN, XWUBOTHBIX W YEIIOBEKAa M WX
GYHKIUAMHA, MEXIY CHUCTEMaMHU OPTaHOB M WX (PYHKIUSIMH, MEXAY dTaramu
oOMEHa BEIIeCTB, ATallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamaMu SMOPHUOHAILHOTO Pa3BHUTHSA, TEHOTHIIOM M (PEHOTHUIOM, (EHOTHUIIOM U
dbakTOpaMu cpesibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHMOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJIS JOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPy,

yMEHUE pPenIaTh OMOJIOTUYECKUE 3aa9d, BHISIBISTh IPUUYNHHO-CIIC/ICTBCHHBIS
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTUUECKUMH TIPOIECCAMU U SABJICHUSIMHU, J1€TIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH ITOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpaKTUYECKHe padoThl, COOIIOIAThH
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpPMYIUPYs I€JIb HMCCIEIOBAHUSA, AHAIMU3UPOBATH TOJYYCHHbBIE
PE3yJIbTaThI U ACTATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKON paboTe Mo OMOJIOTHH,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  MOJYYCHHBIC  PE3yJNbTaThl HAa  yYCHUYECKHX

KOH(EPEHITUSAX;
YMEHHUE OIICHUBATh JTUYECKHE aCIeKThl COBPEMCHHBIX WCCIICIOBAHUN B
obmactu  OWojoruu W MeAWNHWHBI  (KJIOHHPOBAHWE,  HMCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa U CO3JIaHHE TPAHCTEHHBIX
OpraHu3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeSTEeNBHOCTH B 00JacTH OMOJOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEeJIbCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUIEHHOCTH, YINIyOJISTh [MO3HABATEIbHBIN
MHTEpEC, HAIPABJICHHBII HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHMM O MECTe€ U pPOJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B MO3HAHMM 3aKOHOB MPUPOJABI M PELICHHH SKOJOTMYECKHUX
npoOJieM 4YeloBEYeCTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIONB30BaHUA, U B (DOPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPO/IE,
OOIIIEeCTBY, YEJIOBEKY, O BKJIAJe POCCUICKUX U 3apyOeKHBIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OHMOJIOTHH;

YMEHUE BIIAJIETh CUCTEMOM OMOJOTUYECKHX 3HAHUW, KOTOpas BKIIOYAET
omnpeneneHus M TOHMMAaHHE CYIIHOCTH OCHOBOIOJAralmIuX OHOJOTHYECKHX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTEMaA, Ouocdepa), OHOIOrHYECKHUE TEOpUHU
(aBostonioHHas teopus Y. JlapBuHa, CUHTETHUYECKAsl TEOPUS 3BOJIIOLUN), YUCHUS
(A. H. CeBepuoBa — 0 myTsx U HampaBieHUsAX 3Bontounu, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxojacrea K. M. bapa), mpaBwia (Munumyma FHO. JIubGuxa,
AKOJIOTMYECKON MUpaMUIIbl SHEPruM), rumore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJAaMHM  HAy4YHOrO  ITO3HAHMS,
UCIOJIb3yEeMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucaHue, U3MEpeHue, HaOIIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBJICHUS U
OIICHKH aHTPOIIOTE€HHBIX U3MEHEHUI B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
AKOCUCTEM M OMocdepbl, CTAOMIM3UPYIOUIETO, ABUKYIIETO U Pa3pbhIBAIOILIETO
€CTECTBEHHOTO ot0opa, AJIONaTPUYECKOTO u CUMITIaTPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JBIKYIIUX CHJI BOJIOLNU HA T€HO(DOH]I MOIMYJIALNH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOWTaHMs, YepeOBaHUsI HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BELIECTB U OTOKA YHEPTUH B IKOCHUCTEMAX;

yMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY TMPOIECCAaMU 3BOJIOLMH,
JBIKYIIUMH CHUJIAMU AHTPOIIOr€He3a, KOMIIOHEHTaMU PAa3JIMYHBIX 3KOCHUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K cCpelle OOMTaHMs, aOMOTHYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€l  OpraHM3MOB B  COOOLIECTBaXx,
AHTPOIOTEHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJIB30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl JOKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTAHMS, EAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOTrooOpa3usi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHMS MPUPOIBI M YETIOBEUYECTBA;

YMEHHE peniaTb OMOIOTUYECKUE 3a]]a4H, BBISIBISTh MPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOIOTHYECKUMH TIPOIECCAMHU U SBJIICHHUSIMU, JI€TIATh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YyIbTaTOB;

yYMEHHUE BBINOJIHATH JIA0OpATOpHBIE M MpakTUYeCKue paboThl, COOJIOIAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPITh WX OKCICPUMECHTATHHBIMU
cpenctBamu, GOPMYTUPYS II€JIb HCCIENOBAaHUS, AHAIU3UPOBATH TOJYYCHHBIS
pe3yibTaThl U J€JIaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIbCKON paboTe Mo OHMOJIOoruw,
AKOJIOTMM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yNbTaThl HAa  yYEHUYECKHX
KOH(EPEHITUSX;

yMEHUE OILEHWBATh THUMOTE3bl M TEOPUU O TMIPOUCXOKICHUHU JKU3HU, YEIOBEKa
M UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX W CHOC00ax MpeaoTBpaIleHuUs
ro0aabHbIX U3MEHEHUM B Ouocdepe;

yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiied mpodeccuoHATbHON
NESTENHLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUU, TICUXOJOTHUU, BETEPUHAPHUH, CEIHCKOIO XO35SMCTBA, MHUIIEBOM
IIPOMBIIIUICHHOCTH, YIIyOJATh TO3HABATEIbHBI WHTEPEC, HAIpPaBJICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpoeccuu U IPOJOJIKEHHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounuectBo yacos DIeKTPOHHbIE
Ne | HaumeHoBaHUe pa3/ie/ioB Kontpoabnbie  TpaxTayeckue (ungposbie)
n/n M TeM NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcebl
1 buonorus kak Hayka 1
5 ’KuBbi€ CUCTEMBI U UX 5
H3y4YeHUe
3 buonorus knerku 2 0.5
4 XuMuyecKas OpraHu3aIus 10 |
KIIETKU
5 CrpoeHune U QyHKINH g 5
KJIETKU
OOMeH BelecTB U
6 MIpEeBpaIeHUE YHEPTUH B 9 1
KIJIETKE
Hacnencrsennas
7 uHpOpMAaLKS U pean3aus 9 0.5
€€ B KIICTKE
8 JKU3HEHHBIN UK KJIETKU 6 1
9 Ctpoenue u GyHKIIUN 17 L5
OpraHu3MOB
10 PasmHOxeHue u pa3Butue 2 15
OpraHU3MOB
11 I'eneruka — Hayka o 2 0.5




HACJIECTBEHHOCTH U
W3MEHYUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTHU 10 1
HACJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
W3MEHYHUBOCTH

14 I'enetnka uegoBeka 3 0.5

15 Cenekiusi OpraHu3MOB 4 1
Buorexuonorus nu

16 4
CHUHTETHUYECKAs] OUOJIOTHS

17 Pe3epBHOE Bpems 1

OBHIEE KOJIMYECTBO
m 102 13

YACOB I10 [TPOTPAMME




11 KITACC

Ne
/o

HaumeHoBaHue pa3jie/ioB
H Te€M NPOrpaMMbI

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uu¢possbIe)
o0pa3oBaTejibHbIE

pecypchl

3apoK/ICHUE U Pa3BUTHE
HBOJIFOIIMOHHBIX
MpeJICTaBICHUI B OMOTIOTHI

MukposBontonus u eé
pE3yJIbTATHI

14

MakponsBosnronus u eé
pE3yIbTATEI

[Ipoucxoxaenue u
pa3BUTHE )XKU3HU Ha 3emiie

15

1.5

[TpoucxoxxaeHue yenoBeka
— aHTPOIOTeHe3

10

DKOJIOTHS — HayKa O
B3aMMOOTHOIICHUSX
OpPraHHU3MOB U
HAJOPTaHU3MEHHBIX CUCTEM
C OKpY>Karollleu cpeaou

0.5

Opranusmel u cpeaa
oOuTaHust

1.5

DKOJIOTUA BUIOB U
MTOIYJIALINI

0.5

DKoJI0rus cooOIECTB.
DKOJIOTUYECKUE CUCTEMBI

12

0.5




10 buocdepa — rmobanpHas 6
JKOCHCTEMA
1 UYenoBek U OKpyKaromas 6
cpena
12 PesepBHoE Bpems 8
OBILEE KOJIMYECTBO 102 75

YACOB IIO ITPOTPAMME







ITHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4yacoB

Bcero

KonTtpoibHbIe
padoThbI

IIpakTH4eckne
padoThbI

Jlara
U3ydeHmusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbIE

pecypchI

Buonorus kak KOMILIEKCHAS
HayKa U KaK 4aCTh COBPEMEHHOTO
o01ecTna

JKuBEIe CHCTEMEI U UX CBOMCTBA

YpoBHEBas opraHu3anus )KUBbIX
CUCTEM

HcTopust OTKpBITHS U U3YUYEHHUS
kietku. Knerounas teopus

MeToibl MOJIEKYISIPHOM U
KJIETOYHOM OMOJI0rHu.
[TpakTudeckas pabora
«M3ydyeHne MeTOI0B KJIETOYHOU
Ouonoruu (xpomartorpadus,
anexTpodopes,
mudepeHnmaibHoe
nentpudyruposanue, [111P)»

0.5

XUMHUYECKUN COCTaB KJIETKH

MI/IHepaHLHHe BEIICCTBA KIICTKH,
HX OMOJIOrHYecKas POJib

OpraHndeckre BENIeCTBa KICTKU
— Oenku. JJabopaTopHas pabora

0.5




«O0bHapyxeHue OEIKOB C
MOMOIIbIO KaYeCTBEHHBIX
peaxuuin»

CoiicTBa, KIacCUPUKAINI U
byHKIIMH OEITKOB

10

Oprannyeckue BEIECTBA KIETKH
— YIJIEBOABI

11

OpFaHH‘IeCKI/IC BCIICCTBA KIICTKHU
— JIMIIUbI

12

Hykneunoseie kucnotsl. JJTHK u
PHK. JIaGopatopnas pabora
«MccnenoBanue HYKJIEHHOBBIX
KHCIIOT, BBIICTICHHBIX U3 KIETOK
Pa3IMYHBIX OPTAaHH3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
Hpyrue nykneozuarpudocdats
(HT®)

14

CexsenupoBanue JTHK. MeTobl
T€HOMUKH, TPAHCKPUTITOMUKH,
MIPOTEOMHKHU

15

MeTob1 CTPYKTYpHOM OHOIOTHH

16

Tumel KIeToK.
[Ipokapuotnueckas KieTka

17

CtpoeHune 3yKapuoTHIECKOU
kietku. [Ipaktuyeckas pabora
«M3y4yeHne CBOMCTB KIETOUHOU
MEMOpaHbD)

0.5

18

[ToBepXHOCTHBIN anmapaT KJIECTKH




19

OnmHomMeMOpaHHBIE OPTaHOUIBI
kieTku. [IpakTudeckas pabora
«M3yueHune IBHIKEHUS
IIUTOIUIA3MbI B PACTUTEIIbHBIX
KJIETKaX)»

0.5

20

[TomyaBTOHOMHBIE OpPTraHOUIBI
KJICTKH: MUTOXOHIPHUH,
mactuapl. JlabopaTopHas pabora
«MccnenoBanue mia3mMonmn3a u
JIeTINIa3MOJH3a B PACTUTEIIBHBIX
KIIETKaX»

0.5

21

HemeMmOpaHHbIe opraHou/IbI
KIIETKU

22

Ctpoenue u GyHKIIUU s7Ipa

23

CpaBHUTEIIbHAS XapaKTePUCTHKA
KJIIETOK dyKapHoT. JlabopaTopHas
pabota «M3yuenue cTpoeHus

KJICTOK Pa3JIMYHBIX OPraHu3MOB»

0.5

24

ACCUMMJISTIS U TUCCUMUIISIIUS
— JIB€ CTOPOHBI METa00IN3MA.
Tuner oOMeHa BEIEeCTB.
JlabopartopHnas pabota
«3yueHne KaTaIuTUYeCKOU
aKTUBHOCTH (pepMEeHTOB (Ha
MPUMEPE aMHJIA3bl WIH
KaTamasbl)»

25

DepMEeHTATUBHBINA XapaKTep
peaKIuii KJICTOYHOTO
MeTtabosm3ma. JlaboparopHas

0.5




pabora «3yuyenue
(epMEHTAaTHBHOTO pacUICTUICHUS
MepoKCHIa BOJOPOA B
PaCTUTENIbHBIX U KUBOTHBIX
KJIETKaxX»

benku-aktuBaTophl u GeNKu-

26
WHTUOUTOPBI

7 ABTOTpO(DHBIIA THIT 0OMEHa
BELIECTB

28 dortocuHTe3
XemocuHnre3. JlaboparopHas

29 pabota «CpaBHeHHUE TPOIIECCOB 0.5
($OoTOCHHTE3a U XEMOCHHTE3a»
AHa’poOHbIe opraHu3Mbl. Buibt

30 opoxenusi. JlaboparopHas
pabota «CpaBHeHHUE TPOIIECCOB
OpOKEHUS U JABIXaHUSDY

31 AdpoOHbBIE OPraHU3Mbl. DTalbl
HEPTEeTUYECKOr0 OOMeHa
DHeprust MeMOpPaHHOTO

1 rpagueHTa npotoHoB. CuHTE3
AT®: pabora mporonHoit ATO-
CUHTA3bI

33 Peaknum MaTpu4HOro cCHHTE3a

34 TpaHckpunuus — MaTpUYHBIN
cunre3 PHK

35 Tpaucnanus u e€ sramnbl

36 KoaupoBanue aMuHOKHUCTIOT.




Ponb pubocom B GrocuHTE3E
Oenka

Opranu3zanus reHoma y

37 MIPOKAPHUOT U FYKAPUOT

n MonekysipHble MEXaHU3MBI
AKCIPECCUU TEHOB Y 3YKAPUOT
Bupycbl — BHeKI€TOUHbBIE

39 (hOpPMBI KU3HHU B OOJTMTraTHBIE 0.5
napa3utsl. [IpakTruueckas pabota ’
«Co3anue MoelId BUPyCay

40 Bupycurble 3a601eBaHus
YeloBeKa, )KUBOTHBIX, PACTCHHIA

41 Hanortexnomoruu B Ouoioruu u
MEIUIIHE

42 JKY3HEHHBIN HUKJIT KIETKU

43 Marpuunsiii cuate3 JJHK
Xpomocowmsl. JlabopaTtopHas

44 pabora «/3yueHue XxpoMocoM Ha 0.5
TOTOBBIX MUKpOIIpernapaTax»

45 JleneHue KIeTKH — MHUTO3
Tuns! knetok. Kapuokuues u
nuTokuHe3. JJaboparopHas

46 pabora «Habmoienue Mutosa B 0.5
KJIETKaX KOHYMKA KOpEIlIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsius >KM3HEHHOTO ITUKIIA

KJICTOK




48 Opranmu3m Kak eMHOE 11eJI0€
Txanu pacrenuit. Jlaboparopuas

49 pabora «3ydyeHne TkaHeu 0.5
pacTeHuin»

TkaHM )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota 0.5
«M3ydenne TkaHeH KUBOTHBIX»

Oprasbl. CucTeMbl OpraHoB.

51 JlaGopatopHnast pabora 0.5
«3y4yeHune opraHoB LIBETKOBOT'O ’
pacTeHus»

52 Ornopa tena opraHu3MOB

53 JIBuxKeHre opraHu3MoB

54 IInranue opranu3smMoB
[IuTaHue MO3BOHOYHBIX

55 JKUBOTHBIX. [[ulieBapuTensHas
CHCTEMA YEJIOBEKA

56 JlpIxaHue opranu3sMoB

57 JlpIxaHue mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

53 Tpancnopr BelecTs y
OpraHu3MOB
KpoBenocHas cucrema

59 MTO3BOHOYHBIX )KUBOTHBIX U
YeJloBeKa

60 Brinenenue y oprann3mon

61 3amura y OpraHu3MoB




62

NMMyHHas cuctema 4enoBeka

63

PasgpaxkxumocTs U perymsinus y
OpraHU3MOB

64

I'ymopanbHast peryasuus u
9HIOKpPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

65

@DopMbI pa3MHOKEHUS
OpraHU3MOB

66

[TonoBoe pa3zmMHOKEHUE

67

Meiio3s

68

I"ameTorenes. O6paszoBanue u
pa3BUTHE TIOJOBBIX KJIETOK.
JlaGopatopHnas pabora
«W3ydenue cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

69

I/IHI[I/IBI/II[yaJ'ILHOG Pa3sBUTHC
OpraHnu3MOB — OHTOI'CHEC3

70

3aKkiiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JINCTKOB

71

Poctun Pa3BUTHUEC )KUBOTHBIX.
JlabopartopHnas pabota
«BpIsBICHNE TPU3HAKOB
CXOJICTBA 3aPOJIbIIICH
MTO3BOHOYHBIX JKHUBOTHBIX)

0.5

72

PasmHoxeHue u pa3Butue
pactenuii. JlabopatopHas pabora
«CTpoeHue opraHoB

0.5




PA3MHOKCHHA BBICHIUX
pacTeHui»

73

Uctopus cranoBiIeHUS U
Pa3BUTHS TCHETHKHU KaK HAyKH

74

OCHOBHBIC TIOHSTHSI U CUMBOJIBI
reaetuku. JlaboparopHas pabota
«/po3oduna kak 00BEKT
TCHECTUYCCKUX HCCHeI{OBaHHﬁ»

0.5

75

3aKOHOMEPHOCTH HACIICIOBAHHUS
IPU3HAKOB. MOHOTHOpUIHOE
ckpemmBanue. [Ipakrudeckast
pabota "N3ydeHune pe3ynbTaToB
MOHOTHOPHIHOTO CKpPEIIUBAHUS
y apo3oduier"

0.5

76

[MuTonormyeckre OCHOBBI
MOHOTUOPUAHOTO CKPEIIUBaHUS

77

AHanu3upymrolee CKpeluBaHue.
Henonnoe nomunupoBanue

78

JluruOpuHOE CKpEeIIBaHKE.
[TpakTnueckas pabora
«M3yueHue pe3ynbpTaToB
JUTUOPUTHOTO CKPEUTUBAHUS Y
Ip030(UITB

0.5

79

[uTomornyeckue 0CHOBBI
OUTUOPUTHOTO CKpEIIHUBaHUS

80

CuemnjaeHHoe HaclIea0BaHUE
MIPU3HAKOB

81

XpOMOCOMHasI TEOPUS




HaCJICACTBEHHOCTH

82

T'eneTuka nona

83

I'emoTnn kak OeJa0CTHasA CUCTEMaA

84

['eneTnuecknii KOHTPOJIb
pPa3BUTHS PACTEHUM, )KUBOTHBIX U
YeJoBeKa

85

N3MeHUYnBOCTH MpU3HAKOB. Bribl
U3MEHYHUBOCTH

86

MonudukanronHas
U3MEHYUBOCTD

87

Bapuanuonsslii pan u
BAapUALIMOHHAs KpUBasl.
JlaGopatopHnas pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(HUKAITOHHOM
n3MeH4nBOCTH. [TocTpoeHue
BAapUAIMOHHOTO Psia U
BapHallMOHHOW KPUBOW»

0.5

88

I'enoTunmueckas N3MEHYHNBOCTb.
KombOuHaTuBHAS H3MEHUYNBOCTD

89

MyTannoHHast U3MEHUNUBOCTb.
[TpakTuyeckas pabora «MyTaruu
y npo3oduiiel (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. JNUTeHETHKA U
SMINUTI'CHOMHUKA




91

I'enernka yemoBeka.
[TpakTrueckas padota
«CocraBiieHne 1 aHAJIN3
POAOCIOBHO

0.5

92

MeToasl MEIUIITHCKON TCHETUKU

93

3HaueHNEe MEIUIIMHCKOHN
TCHETHUKH B MPEAOTBPAICHUN U
JICUEHUN T€HETUIECKUX
3a00JICBaHUH YeJIOBEKa

94

OCHOBHBIE TIOHATHUS CEJNEKIUHU.
Jlaboparopuas pabota
«M3yueHune copToB KyJIbTyPHbIX
pacTeHui U NOPOJ TOMAIIHUX
KUBOTHBIX»

0.5

95

MeTobl celneKIIMOHHON paboTHI.
Jlaboparopuas pabota
«3yueHne MeTo0B CENEKIINU
pacTeHuin»

0.5

96

JIOCTHKEHMSI CEJIEKIIUU PACTCHUI
1 KUBOTHBIX. [IpakTnyeckas
pabora «[IpuBrBKa pacTeHUI»

97

COXpaHeHI/IC, HU3YYCHUC U
HUCIIOJB30BaHHUC I'CHCTUYCCKUX

pecypcoB

98

BbuorexHonorus xak Hayka u
OTpacib MPOU3BOACTBA.
[TpakTuyeckas padora
«3yuenune 0ObeKTOB

0.5




OMOTEXHOJIOTHI)

OcCHOBHBIE HaNpPaBICHUS

99 . 1
CHUHTETUYECKOM OMOIOTHH
100 XpoMOCOMHas U T€HHas 1
WHXEHEpUs
101 Menummackre OMOTEXHOJIOT I 1
PesepsHblii ypok. IloBTopenue,
102 | o0oO01mIeHne, cucTeEMaTH3aIM 1
3HAaHUH
OBIIEE KOJIMYECTBO HACOB IT
i CTBO O © 102 13.5

[NPOTPAMME




11 KITACC

Ne
/o

Tema ypoka

KoanyecTBO 4acos

KoHTpoJbHbIE

Bcero
padoThbI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

DBosrouMoHHas Teopust Y.
JlapBuHa

JIBMOKYIIIME CHIIBI SBOJIFOIIUN
BH210B 110 Y. J[apBuHY

Bopnrba 3a cymecTBoBaHue,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP

®opMHUpOBaHUE CUHTETUYECKOH

TCOPHUU S3BOJIOLUA

OTansl 9BOJIFOITMUOHHOTO
mnmponecca: MUKpPO3BOJIOIHUA U
MaKpO3BOJIIOIHA

[Tomynsius — snemMeHTapHas
€IMHULIA YBOJOLUU

3aKOH T€HETHYECKOTO
paBHOBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrisiBneHue
U3MEHYUBOCTH y ocobeit
OJTHOTO BHJIa»

0.5

DneMeHTapHbIe (PaKTOPHI
IBOJTIOIUH




DddexT ocHoBarens. Dpdext
OyTBUIOYHOTO TOPJIBIIIKA

10

Murpaunu. M3onsumumn
MO JISALU: TeorpaduvecKas,
OHOJIOTHYECKast

11

EctectBennslit oT60p —
HANPABIISIOMUN (HaKTOp
HBOJTIOIUH

12

[TonoBoit oT60p

13

[Tpucnoco6aeHHOCTH
OpPraHU3MOB KaK pe3yJbTar
MHUKPO3BOJIOLHH.
JlaGopatopHnas pabora
«M3yuenue apomopho30B 1
WJIM0AJANTALIMI Y PACTEHUI U
KUBOTHBIX)»

0.5

14

[Tpumeps! npucnocobIeHu y
OpPTraHHU3MOB:
MOp(OJIOTHUECKHE,
bu3HoIOTHYECKHE,
OHMOXHUMHYECKUE,
noBeneHueckue. JlabopatopHas
pabora «IIpucnocobiaeHus
OpPTraHU3MOB U MX
OTHOCHUTEIbHAs
11e1eco00pa3HOCTh)»

0.5

15

Bupn, ero kpurepuu u
CTpyKTypa. JlabopaTopHas
pabota «CpaBHeHHE BUIOB IO

0.5




MOP(OJIOTHIECKOMY
KPUTEPHIO»

16

CrpykTrypa Buza

17

Bunoobpa3oBanue kak
Pe3yabTaT MUKPO3BOIIOLUU

18

CBs3b MUKPOIBOJTIOLIMM U
SIUIEMHAOIIOTHU

19

Makpo3Bosronus.
ITaneoHTOIOrNYECKHE METOIEI
W3Y4YEHUs IBOJTIOIUN

20

buoreorpadudeckue MeToab!
W3YYCHHS IBOJTFOINH

21

DOMOpHOTOTHYECKHE U
CpaBHUTEIILHO-
MOp(doIorHuecKre METOIbI
M3yYCHUS SBOJIFOLIUN

22

MonekynsipHO-TeHETHUECKHE,
OMOXMMHUYECKUE U
MaTeMaTUYECKUE METOIBI
W3YYCHHS SBOJTFOIIH

23

OO1u11e 3aKOHOMEPHOCTH
IBOJTIOLIUU

24

AJlanTUBHAS paavaius.
HepaBHOMEpHOCTH TEMIIOB
SBOJIIOIAHU

25

HayuHnble runoressl
MIPOMCXOXKACHUS )KU3HU Ha
3emie




26

JloHay4HbIe IpeaCTaBICHHS O
3apOKICHUH KU3HU

27

OcHOBHBIE ATarbl
HEOPraHWYECKOU 3BOFOLINHI

28

I'unote3sl 3apOKACHUA KU3HU

29

Uctopus 3emin 1 MeTobl €€
n3yuenus. JlabopaTopHas
pabota «/3y4yeHue u onrcanue
HCKOIIAEMbIX OCTATKOB JIPEBHUX
OpraHU3MOBY

0.5

30

HagansHpIe >Tanbl
OpFaHquCKOﬁ 3BOJIIOIIUH

31

DBOIIOIUS DYKApUOT

32

OCHOBHBIE JTAIIbI 3BOJOIUHN
pacTUTENLHOTO MUpA.
[TpakTuyeckas padora
«M3ydenne ocobeHHOCTEH
CTPOEHUS PACTCHUI Pa3HbIX
OTJICJIOB»

0.5

33

OCHOBHBIE 3TAIIBI 9BOJJIOIINH
JKUBOTHOT'O MHpa

34

DBOJIIOIHNS )KUBOTHBIX.
[TpakTyeckas padora
«M3yuenune ocobeHHOCTEN
CTPOCHUS TO3BOHOYHBIX
JKHUBOTHBIX»

0.5

35

PasButue xu3Hu Ha 3eMiie 110
3pam U nepuojam




36

MaccoBble BEIMUPAHUS —
9KOJIOTUYECKUE KPU3HCHI
HPOILLIOTro

37

CoBpeMeHHBIN IKOJTOTHIECKUN
KpHU3HUC, €T0 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OPTaHUYECKOTO MPOILIOTO

39

OcHOBHbBIE cHCTEMaTUYEeCKHE
IpYMIbl OPraHU3MOB

40

AHTPOIOJIOTHS — HayKa O
YeloBeKe

41

PazBuTue npenacrabienuii o
MIPOMCXOXKICHUH YeTIOBEKA

42

MecTto uenoBeka B CUCTEME
OpPraHUYECKOTO MHPA.
Jlaboparopuas pabota
«M3ydenne ocobeHHOCTEH
CTPOCHHMS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C
MPSIMOXOXKICHUEM»

0.5

43

JIBrKyIIe CUIIbl
aHTPOIIOTCHE3a

44

CooTHoIIeHHE OMOJIOTMYECKHIX
U COIMANIbHBIX (DaKTOPOB B
aHTPOTIOTCHE3E

45

OCHOBHEBIE CTaIUU
aHTPOTIOTeHEe3a

46

[TaneoreneTuka u




naJJeorecHoMumuKa

47

DBOJIOIMS COBPEMEHHOIO
YyeJIoBeKa

48

UYenoseuyeckue pacsl.
[TpakTuueckas pabora
«3yueHne 3K0N0rHueCKuxX
aJlanTaiui 4eJI0oBeKay

0.5

49

MexauciuIInHapHbIE METOIbI
AHTPOIOJIOTUU

50

3apoKICHUE U Pa3BUTHE
9KOJIOTUH

51

MeTo/1bl 5KOJIOTHH.
JlaGopartopnas pabota
«3yueHne MeTo0B
HKOJIOTMYECKUX HCCIIETOBAHUIN

0.5

52

3HaYeHnEe YKOIOTNYECKUX
3HAHUU I YeJI0BEKa

53

Okonornyeckue pakTopsl

54

AbuoTtnueckue paktopsl. CBeT
KaK dKOJIOTHYeCKuil hakTop.
JlaGopatopHnas pabora
«BpIsiBIEHNE TPUCTIOCOOICHUI
OpPTraHU3MOB K BIUSTHHIO CBETa»

0.5

55

Aobuotndeckue (HakToOpHI.
Temmneparypa kak
IKOJIOTUYECKHUil hakTop.
Jlaboparopnas pabota
«BpIsiBI€HNE TPUCTIOCOOICHUIA

0.5




OpPraHU3MOB K BIIUSTHUIO
TEMIIEPATYPhI»

56

AOGuotnyeckue GpaKkToOpHhI.
BrnaxxHOCTB Kak 3KOJIOTUYECKU I
¢daktop. JlaboparopHas padota
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHuii U3 pa3HbIX MECT
oOuTaHUs»

0.5

57

Cpensr 06uTaHUsI OpraHU3MOB

58

buonornueckue puTMbl

59

Kuznenunie GopMbl
OpPraHUu3MOB

60

buoTtnueckue paxTopsl

61

3HaveHne OMOTHYECKHUX
B3aNMMOJACHUCTBHHN 11
CYILIECTBOBAHUS OPTaHU3MOB B
cpene oouTaHus

62

DKOJIOTUYECKHUE
XapaKTEPUCTUKU MOMYJIAIINH

63

OcHOBHBIE TIOKa3aTeNN
MOITYJISILIMM: YUCIIEHHOCTb,
IUIOTHOCTb, BO3pAacTHas U
10JIOBAsi CTPYKTypa

64

OcHOBHbIE TIOKa3aTeNN
HOMYJISLUU: POKIAEMOCTb,
IIPUPOCT, TEMII pOCTA,
CMEPTHOCTb, MUTPALIUU

65

OKkonoruyeckas CTPYKTYypa




MMomyJisinuu

JlnHaMuKa nomyssuuu u eé

66
peryusuus
Kpussie pocta yncieHHoCcTH

67 nomyisuuu. Kpussie
BBEDKHBAHHUS
DKoJjoruueckasi HUIIa BUAA.

68 JlaGopaTopHnas pabora 0.5
«IIpucnocobnenus cemsiH '
pacTeHui K pacceaeHuIo»

69 Bup kak cucrema nomyisiiui

70 3aKOHOMEPHOCTH TTOBEJCHUS U
MUTPAIUi )KHBOTHBIX

71 Co00111ecTBO OPraHM3MOB —
OuoIIeHO3

7 DKocucTemMa Kak OTKpbITast
cucrema

7 Kpyrosopor BemiecTs 1 NOTOK
SHEPTUH B IKOCHUCTEME

74 OcHOBHBIE TIOKa3aTENIN
9KOCHUCTEMBI

75 DKOJIOTUUECKUE TUPAMUIBI

76 N3menenus cooOIecTs —
CYKIIECCHH
[IpupoIHBIE S5KOCUCTEMBI.

77 DKOCUCTEMBI 03€p U PEK.

DKOCHUCTEMBI MOPE 1 OKEAHOB




78

[IpupoiHBIE S5KOCUCTEMBI.
DKOCUCTEMBI TYH/Ip, JIECOB,
cTenew, MyCThIHb

79

AHTpOHOl"eHHI)IC 9KOCHCTEMbI

80

YpO03KOCUCTEMBI.
[TpakTuyeckas padora
«M3ydenue u onucanue
ypOO3IKOCHUCTEMBD»

0.5

81

3aKOHOMEPHOCTH
(hopMUPOBaHUS OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB B
HKOCHUCTEMAX

82

MexaHu3MbI BO3JCHCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB Ha
CyOOpraHu3MEHHOM,
OPraHU3MEHHOM,
MOMYJISIIHOHHOM U
3KOCUCTEMHOM YPOBHSIX

&3

buocdepa —
obmieriaHeTapHas 000JI09Ka
e

84

VYuenne B. U. Bepnaackoro o
ouocdepe

85

3aKOHOMEPHOCTH
CYLIECTBOBaHUS OHOCHeEpHI

86

KpyroBopoTs! BemecTs u
OMOre0XUMHUYECKUE LIUKIIBI

87

3oHaNBEHOCTE OHoChepHI.




OcHoBHbIE OMOMBI CYIIN

88

YcroitunBocth 6uocheps

89

DKOJIOTHYECKHE KpU3HUCHI U UX
IMIPUYINHBI

90

Bo3zaeiicTBrue yenoBeka Ha
ounochepy

91

AHTpPOIIOT€HHOE BO3/IEHCTBUE
HA PACTUTEJIbHBIN U KUBOTHBIN
MHUP

92

Oxpana npupozsl

93

OCHOBHEBIE MMPUHIUIIBI
YCTOﬁqHBOFO Pa3BUTHUA
YCJIOBCYCCTBA U ITPUPObL

94

ParmmonansHoe
MIPUPOIOTIONIL30BAHHE U
COXpaHEHHE OMOJIOTUYECKOTO
pa3zHooOpaszus 3eMiun

95

O06001IeHME TI0 TEME
«MuKkposBoJIOIUSA U €€
PE3yNIbTATHDY

96

O060011eHME TT0 TEME
«MakposBoJronus u e€
pe3yIbTaThD»

97

O000111eHIE IO TEME
«ITpoucxoxkieHrE U pa3BUTHE
JKU3HHU Ha 3eMiie»

98

O6o0muienue o Teme
«IIpoucxoxaeHue 4enoBeka —




AHTPOIIOTCHE3)

O060061eHue o TemMe
99 «IKOJIOTHS — HAyKa O

B3aMMOOTHOIICHUAX
OpraHnu3MoB»

O000111eHIE IO TEME
100 | «OpranusMsl 1 cpena 1
o0ouTaHUD)

O0001IeHE 110 TEME
101 «IKOJIOTUSA BUIOB U 1
MOy JIALIAI

O000111€HIE IO TEME
102 | «buocdepa — rinobdbanbHas 1
HKOCHUCTEMA»

OBILEE KOJIMYECTBO YACOB

[10 ITIPOIT'PAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue;
nox penakiueit [Taceunuka B.B., Akuinonepnoe odimectBo «M31aTenscTBo
«IIpocBeieHue»

* buonorus, 11 xknacc/ [laceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue; moa peaakuueit [laceunuka B.B., AknmorepHoe 00111ecTBO

«M3narensctBO «lIpocBenienney|

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






