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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o yueOHOMY mpeamety "buomorusa" (mamee - Oumosorusi) Ha
ypOBHE cpenHero odimiero obpa3zoBaHus pa3padoraHa Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konmenuuu mpenojiaBaHus ydeOHOro mpeamera «buosorus» wu
OCHOBHBIX MOJIOKEHUH (eaepanbHoil pabodeil mporpaMMbl BOCIIUTAHUS.

VYuebnbiii npeamer «buonorus» yrayonéaHoro ypoBHsS u3ydeHws (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB MpeaMeTHOM obnactu «EcTecTBEeHHO-
Hay4Hble peaMeTh». CornacHo nonoxenusm ®I'OC COO npodumnbHbie yueOHbIE
NpeaAMeThl, H3ydyaeMble Ha yIriayOJEHHOM YpOBHE, SBISAIOTCS  CIIOCOOOM
mupdepeHnmanmn  00ydeHUs Ha YpPOBHE CpPEIHET0 o0O0Iero oOpa3oBaHUS U
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHuM MpodecCuOHATBHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHUX Y4YE€OHBIX TMPEAMETOB JODKEH OBITh OPUEHTHUPOBAH Ha
IPUOPUTETHOE peleHue 00pa30BaATENbHBIX, BOCIUTATEIbHBIX W Pa3BHBAIOLIUX
3a/lay, CBA3AHHBIX C MNpPOQOpUEHTAUUEld OO0Yy4YalIIUXCi U CTUMYJIUPOBAHHEM
WHTEpeca K KOHKPETHOM O00JacTH HAay4YHOrO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CITOPTOM HIJIA BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMY nipenmMety "buosorus" naér npeacraBieHue o 1eu
U 3aj7la4ax u3ydeHus ydyeOHoro npenmera «buosorus» Ha yriyOIEHHOM YpOBHE,
omnpenensieT o0s3aTebHOe (MHBApUAHTHOE) MPEAMETHOE COJAEpPKAHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3fenaM MW TeMmaMm, pachpeleleHrue Mo Kiaccam,
PEKOMEHJIyeT MOCJIEeI0BAaTeIbHOCTh HM3yUeHUs ydyeOHOro marepuajia ¢ yd€Tom
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€M, JIOTMKHM Y4eOHOro IMpoiiecca,
BO3PACTHBIX 0COOEHHOCTEN o0yuaromuxcs. B mporpamme no Guosioruupeann3oBan
MPUHIUI IPEEMCTBEHHOCTH C U3YyYEHUEM OMOJIOTUN HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Onarogaps YeMmMy MpPOCMATPUBAETCS  HANpPaBICHHOCTh  Ha
MOCJIEyIONIEe pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GbopMUpOBaHHE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHUS,  3KOJOTHYECKOTO
MBIILIEHUS, TPEICTAaBICHUHN O 3J0POBOM 00pa3e *KU3HU, HAa BOCIUTaHUE OEPEKHOTO
OTHOIILICHUS K OKpY>Karolel npupoaHoii cpeae. B mporpammMe mo OMoioruu Takxke
MOKa3aHbl BO3MOKHOCTH Y4€OHOTO MpeaMeTa
«buonorusiy B peammsamuu  TpeboBannit DPI'OC COO k mMIAaHUPYEMBIM
JUYHOCTHBIM, METAaIllPpEAMETHBIM W TMPEAMETHBIM pe3yJbTaTaM OOy4YeHHS U B
GbopMHpPOBaHUM OCHOBHBIX BHJIOB  Y4COHO-TIO3HABATENHHON  JEATEIHLHOCTH
oOy4Yarommxcsi MO0 OCBOCHHUIO COJIEpKaHUsSI OMOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeHEr0 00111er0 00pa3oBaHuUs.

VYuebnniii npeamer «buonorus» Ha ypoBHE cpeHEro oO0IIero oopa3oBaHUs
3aBepIaeT OMoJIOrMYeckoe oOpa3oBaHHWE B IIKOJE W OPHUEHTHPOBAH Ha



paciuimpeHre U yriayOsreHue 3HaHWK OOyYaroIIMXCS O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OHOJOTrvMH, SMOPHOJOTUM M OHOJIOTMM PAa3BUTHUA,
TE€HETHKH, CEJIEKIIUU, OUOTEXHOJIOT UM, IBOJIIOIIMOHHOTO YYEHHS U SKOJIOTUH.

Nzydyenne yueOHoro mnpenmera «buonorus» Ha yriayOJeHHOM ypOBHE
OPUEHTHUPOBAHO Ha MOJATOTOBKY OOYYaroOIIMXCsl K MOCIEAYIOIEMY IOTyYEHHUIO
OMOJOrMYECKOro  00pa3oBaHUS B By3aX W OpraHM3alUsixX  CpPEIHEro
npodeccuonansHoro 0opazoBanusi. OCHOBY €ro COJEpKaHUS COCTAaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUW, TOJYYEHHBIX TNPU  HU3YYECHUU  OOYUYaIOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX Pa3/eloB OMOJIOTMH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanmsi, B 10—11 kimaccax 3TH 3HaHMS IOJy4YarOT pa3BUTHE. Tak,
pacMpeHbl U YTyOJeHbl OWOJOTHYECKHE 3HAHWS O PACTEHUSAX, >XUBOTHBIX,
rpu0ax, OaKTepHsiX, OpPraHM3Me YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JOTIOJTHUTENIHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJCHUS TTPUKIIATHOTO U IIOMCKOBOIO
XapakTepa, KOTOPhIE MOKHO MCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIELYOLIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke WHTErpanus OWOJOTUYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOJYYEHHBIMU OOYYAIOIIUMUCS MPU H3YUYECHUU
(bU3UKU, XUMHUH, Teorpaduu 1 MAaTEMATUKH.

CtpykTypa mporpammbl 1o ydeOHOMY Tmpeamety "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIIOIMOHHBIA MOAXOABl K M3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTE€PHBIE JJI )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliy, YBOJIIOIIMU OPraHUYECKOro MUpa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOTO pa3HooOpa3us miaaHeTsl. Tak, B 10 kinacce uzydarorcs
OCHOBBI MOJICKYJISIPHOM M KJICTOYHOM OWOJIOTHM, SMOPHUOJIOTHUH MW OHOJOTHH
pa3BUTHS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTMM M CHUHTETHYECKOU OMOJIOTHH,
aKTyaJIM3UPYIOTCS 3HAaHMS OO0ydYaroIMXcs MO OOTaHWKE, 300J0TMH, aHATOMUH,
¢dbusunosorun yenoreka. B 11 kiacce u3ydyaroTcsi SBOJIOIMOHHOE YUYEHUE, OCHOBBI
AKOJIOTHH M YueHHe o orocdepe.

VYuebnniii mnpeamer «buonorus» npuszBaH = 00ecmeuUTh  OCBOCHHE
OOyJaronMMHUCsT OMOJOTUYECKUX TEOPUN M 3aKOHOB, MU, IPUHITUIIOB U MPABHII,
JIe)KAIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOEHHOCTSIX KIETKH, OpraHu3Ma, MOMYJIALNH,
OHMOLIEHO3a, 3KOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
WCCJIETIOBAHMSIX B OMOJIOTHH, IPUKIIATHBIX aCTICKTaX OMOJIOTMYECKUX 3HaHWi. J[iis
pa3BUTHS U TOJIEPKAHUS HHTEpeca OOyJaronuxcss K OHOJIOTHMH Hapsiay Co
3HAYUTEIBHBIM 00BEMOM TEOPETHUUECKOTO0 MaTepualia B COJEPKAHUHU MPOrPAMMBbI
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHUS
TOM WJIM MHOM 00J1acTH OMOJIOTUH, BKJIaJIOM OT€YECTBEHHBIX U 3apyOSKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJOTUIECKUX U IKOJIOTHUECKUX MPOOIeM.



Lens uzydenus yuebHnoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE —
OBJIaJIcHHE  OOYYAIOMIMMHUCS  3HAHUAMH O  CTPYKTYpHO-(YHKIMOHAIHHOU
OpraHW3allid >KUBBIX CHCTEM pA3HOTO paHra W MNpUOOpEeTEeHHWE YMEHUM
UCIIONIb30BaTh 3TH 3HaHUA B (POPMUPOBAHMM MHTEpEca K ONpeneiaEHHON 00JacTH
npohecCHOHANBPHOM JESTENIbHOCTH, CBS3aHHOM ¢ OWONOrHel, WM K BBIOOPY
y4eOHOT0 3aBEeICHUS AJI MPOAOHKEHUS OMOIOTHYECKOTO 00pa30BaHUsl.

JlocTikeHrne 1enu  u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrayO0aEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIEAYIOIMNX 3a4a4:

OCBOCHHE 00YYaIOIMMUCA CUCTEMbI OMOJIOTMYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICHIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MUPA; O
CTPOCHUH, MHOIroo0pa3uu M OCOOCHHOCTSIX OHMOJIOTMYECKUX CUCTeM (KJIETKa,
OpraHu3M, NMONyJIsLus, BU, ONOreoleHo3, onocdepa); 0 BHLAAIOMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTUH;

O3HAaKOMJIEHHE OO0yYarolmmMxcs € METOJaMH IIO3HAaHUS >KUBOW IPUPOJIBL:
UCCJIEIOBATEIbCKUMU  METOJIaMH  OMOJIOTMUECKMX HayK (MOJIEKYJIIDHOU H
KJIETOYHOUM OMOJI0THUH, SMOPUOTIOTUH U OMOJIOTUM Pa3BUTHUSA, TCHETUKHU U CEJICKIIHH,
OMOTEXHOJIOTUM M CUHTETHYECKOH OHOJIOTMH, MaJCOHTOJOTUH, HKOJIOTUH);
METOJJaMU CAMOCTOSITEJILHOTO IPOBEIEHUSI OMOJOIMYECKUX HCCIEIOBAaHUNA B
naboparopud U B nOpupoje (HaOMIOJIEHHE, U3MEPEHHUE, HKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJIAJICHHE OOYyYalOlMMHUCS YMEHUSAMH: CaMOCTOSATEIbHO  HAaXOAMTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAILNIO; IMOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJUKOW; YCTAaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM UM COLUMAJbHO-3KOHOMUYECKHMMH U  3KOJOTHYECKHUMU
npo0jemMaMu 4YeJIOBEYECTBA; OLICHMBATh IOCIEJACTBUS CBOEH AESATENBHOCTH IO
OTHOILIEHUIO K OKpY’Kalollell NpUpoJHOM cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIOJIH; OOOCHOBBIBAaTH HM  COONIOAATh  MEphI
nporiIakTUKY WHOEKITMOHHBIX 3a00JIeBaHU, TIPaBWJIa MOBEJACHUS B MIPUPOJAE U
oOecrieyeHus: 0€30MaCHOCTH COOCTBEHHOM KM3HEAESTENIbHOCTU B UpE3BbIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO M  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAy4YHbIE OTKPBITHS B 00JIaCTU OMOJIOTHH;

pa3BuUTHE y 00YyYaIOIIMXCS MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IPOLIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUAMU U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OMOJIOTHM, pEUIaeMbIMU €10 MpoOJeMaMu, METOAOJIOTHei
OMOJIOTMYECKOT0 UCCIIEIOBAHUS, POBEACHUS IKCIIEPUMEHTATBHBIX UCCIEOBAaHUM,
peuieHusi OMOJOTMYECKUX 3a/1ad, MOJEIMPOBAaHUA OHOJOTMYECKUX OOBEKTOB U
MPOLIECCOB;



BOCIIUTAHHUE y OOYyYarOIIUXCS [IEHHOCTHOTO OTHOIICHUS K UBOW MPHUPOJE B
1[EJIOM M K OTJIETbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOH,
reHEeTHYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYpbI IOBEJICHUS B TIPUPOJIC; HHTErPaLlUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
PUPOIOTIOIH30BaHUH (COOTIOACHHUE MTPaBUII TOBEACHUS B IPUPOJIE, OXPaHbl BUIOB,
IKOCUCTEM, Omochepnl), COXpaHEHWH COOCTBEHHOTO 3J0POBBbS M 3I0POBBS
OKpyXaromux JroAeil  (coOmomeHuss Mep MPOQPIIAKTHKA — 3a00JICBaHUM,
oOecrnieueHrne OE30MaCHOCTH KU3HEACITEIPHOCTH B YPE3BBIYAMHBIX CHUTYAIHIX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HMU;

CO3JaHME  YyCIOBUWA  [JII  OCO3HAHHOrO  BbIOOpa  oOydarouuMmucs
VHIMBUTy AJIbHOU oOpazoBaTeabHON TPAaCKTOPHHU, CIIOCOOCTBYIOIIIEH
nocieayomemMy NpodecCHOHAaIbHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WH/IMBU Ty JIbHBIMU UHTEpPECaMH U MOTPEOHOCTSIMU PETHOHA.

OO11ee yMcao 4yacoB, OTBEACHHBIX HAa M3y4YEHHE OMOJIOTMHU Ha YIIyOJIE€HHOM
YpOBHE CpeaHero obmero oopa3oBanus, coctaisger 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Henenmo), B 11 kiacce — 102 gaca (3 yaca B HeIeI0).

OT60p OopraHu3zanvoOHHBIX (OPM, METOJIOB U CPEICTB OOy4deHHs] OMOIOrHU
OCYILECTBISETCS C Y4ETOM CHELM(PHUKU €ro CoAepkKaHWs M HalpaBICHHOCTU Ha
NpOAODKeHHEe OMOJIOTMYECKOTO O00pa3oBaHWsT B  OpraHU3alUsAX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

O0s13aTenbHbIM yCIIOBUEM NPU 00yUEHUN OMOJIOTHH Ha yTiyOJEHHOM ypOBHE
SBJIIETCSL MIPOBEJCHUE JIaDOPATOPHBIX M MIpaKTHUeCKUx pabor. Takke ydactue
OoOy4Jaronuxcsi B BBIMOJHEHUU MPOCKTHBIX M YUEOHO-HCCIIE0BATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEENIICTCs YUUTEeIeM Ha OCHOBE UMEIOIINXCS MaTepUaIbHO-
TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPKXAHUE OBYUYEHUA
10 KJIACC

ConepxaHue TporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyapcTBeHHOM utoropoi arrectaiuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas Ononorusi — KOMIUIEKCHas Hayka. Kparkas ucropusi pa3BuTUs
Owonornu.  buonormdyeckne HAyKMH M HW3yYaeMble UMH  TPOOJIEMBI.
@yHIaMEHTalbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAyYHBIE MCCJIEAOBAaHUSA B
OMOJIOTHH.

3HaueHue OHOJOTUU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabel mupa. [Ipodeccuu, cBsizanHbie ¢ Ouosorueil. 3HaueHHe OMOJIOTHMU B
MPAKTUYECKOM JCSATEILHOCTH YEJIOBEKa: MEIMIIMHE, CEJIbCKOM XO3SUCTBE,
MPOMBIIIEHHOCTH, OXPAHE NPUPOBI.

JemoHcTpauun

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. 1. Bepuanckuii, U. I1. [1aBnos, . . Meunukos, H.W.
Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yortcon, @. Kpuk, J1. K. benses.

Tabmuupbr 1 cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. JKuBble cuCcTeMbI M UX H3yYeHHE

KuBble cucTeMBbl Kak TpenMeT uzydeHusi Ouosjoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHUMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIO)KHOCTh U YIOPSIAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAXKUMOCTh, U3MEHUHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldu JKHUBBIX CHUCTEM: MOJIEKYJSAPHBIM, KIETOYHBIMH,
TKaHEBBIH, OpTraHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(bnoreonenoTnyeckuit), OmocdepHsiii. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTO. JKHW3HB Kak ¢opma CyIIECTBOBAHUSA
Matepun. Hayku, nzydaroiiue »KuBble CUCTEMbI Ha pa3HbIX YPOBHSIX OpraHU3allUH.

N3ydenune xuBbIX cucteM. Metoawsl Ouonornuecko Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTU3alusl, MeTaaHanu3. [loHstue o 3aBUCUMON U
HE3aBUCUMOM TriepeMeHHOoW. [lmanupoBanune »skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. Hynesas runotesa. [loHsitue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OlLEHKa JOCTOBEPHOCTH TMOJYyYEHHBIX
pesyibratoB. [lpuunMHBI HCKaXeHUsI pe3yJIbTaTOB JdKclepuMeHTa. [loHsiTHe
CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmuupr m cxembl: «OCHOBHBIE NpU3HAKK JKU3HW», «bHonornueckue
cuctembl», «CBOWCTBA KHUBOW MaTepum», «YPOBHH OpraHu3alUd KABOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHUW >KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEUYECKOTOo opraHusMmay, «buoreonenosy», «buochepa», «Metoas
U3YUYEHUS )KUBOUN MPUPOIBDY.

O6opynoBanme:  jmaboparopHoe  o0OpymOBaHWE IS MIPOBEICHUS
HaOJI0/ICHUH, N3MEpPEHUH, SKCTIEPUMEHTOB.

IpakTnueckasi padora «/crnoap30BaHue pa3IUYHbIX METOAOB IPUU3YUYEHUN
YKUBBIX CHUCTEM.

Tema 3. BuoJsiorusi KJIeTKU

Kietka — cTpykTypHO-(pYHKIIMOHAJIbHAS €IMHUIIA )KUBOTO. ICTOPUSOTKPHITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[lneiinen, P. BupxoB). OCHOBHBIE MOJOKEHUSI COBPEMEHHOM KJIETOYHOW TEOPUHU.

MeToapl  MOJIEKYJISIPpHOH M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METOoJ MEUYEHBIX aTOMOB, Au(depeHunanTbHoe
HEHTPU(PYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. H3yueHue QukcuposanHHwvix
K1emoK. DIEKTpOHHass MUKpockonusd. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpauun

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

TaOmumpl u cxeMbl: «CBETOBOM MHUKPOCKOID, «DJIEKTPOHHBIM MHUKPOCKOI,
«HMcTropus pa3BUTHS METO0B MUKPOCKOIIAN.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMPENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KJIETOK.

IIpakTnueckass padora «/3yueHue METONIOB KJIETOUYHOW OHOJIOTUU
(xpomarorpadus, snextpodopes, auddepeHMATBEHOE LEHTpUPYrupoBaHue,
[TLP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMHAYECKUM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boga u €€ posib Kak pacTBOPUTEIS, PEAr€HTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TeIJIoperyJisiuuu. MuHepaibHble BEIIECTBA KIETKH, UX OUOJIorudeckas poiib. Poib
KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BeUIECTBA KIETKU. buonoruueckue mnoiauMmepbl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi MonekyJsibl. [lepBuunas
CTpyKTypa Oejka, MEeNnTHAHas CBsA3b. BTopuuHas, TpeTUyHas, YeTBEpTUUHAS
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kraccuduxanus — OesKoB.
buonornyeckue QpyHkiuu 6enkoB. IIpuonsi.



VYrieBoapl. MoHOCaxapu/pl, 1UCaxapyibl, OJIMIOCAXAPHUIbl U MMOJIHCAXapUIbL.
O6mmit 1maH cTpoeHuss U (U3UKO-XMMHUYECKHE CBOMCTBA  YTJIEBOJOB.
buonornyeckue QpyHKIIMM YriIeBOI0B.

Jlumunet. I'uapodunbHo-TUApOdOOHBIE cBOMcTBa. Kiaccudukarus TUnumos.
Tpurnunepuabl, (GocpoIUnuabl, BOCKH, CTepOoHabl. buonormdeckue GyHKIHH
aunuoB. OO1Me CBOWCTBa OMOJOTHIECKIX MEMOpPaH — TEKYyU4eCTh, CIIOCOOHOCTDh K
CaM03aMbIKaHHUIO, TOTYTIPOHUIIAEMOCTb.

Hyxneunoseie kucinotel. JJTHK u PHK. CTtpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun xomruiemenTapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas criupans. MectoHaxoxaeHue u ounonorudeckue ¢pynkmuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekyinbsl AT®. Makpospruueckue csizu B MoJiekyine ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKLIUU B
Kietke. /lpyeue wykneosuompugocpamor (HT®). CexBenupoBanue JHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, npomeoMuKu.

CrpykrypHast OuoJyiorusi: OMOXUMHUYECKUE U OHO(PU3NYECKUE HCCIEAOBAHUSA
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyl. Modenuposanue
CMpPYKmMypbl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzaun u
OpeanuyecKull CuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JemoHcTpanun

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

Huarpammer:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHue XMMUYECKUX 3JIEMEHTOB B )KMBOU ITPUPOIE.

Tabmuubr u cxemsbl: «llepuonuueckas Tabauua XUMUYECKUX 3IIEMEHTOBY,
«CTtpoeHue MOJIEKYJIbl BOIBI», «BemecTBa B coctaBe OpraHu3moBy», «CTtpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOM MONEKYNb», «CTpOe€HHE MOJEKyl
yriieBonoB», «CTpoeHHne MOJIEKYJ JUNnuuoB», «HyKIEHnHOBBIE KHCIOTHDY,
«Crtpoenue monekynsl ATD».

O6opynoBaHue: XUMUYECKAsI TOCY1a U 000pyAOBaHHE.

JlaGopaTopHas pabdora «O0OHapyKeHHE OEIKOB C TOMOIIBI0 KaU€CTBEHHBIX
pEaKLIHIN.

JlabopaTropnass  padora  «lccienoBaHWE€  HYKJIECUHOBBIX  KHUCIIOT,
BBIJICJIICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUHM KJICTKH

Tunel KIETOK: JyKapuOoTHYecKass W Hpokapuotuyeckad. CTpyKTypHO-
(GbyHKIHMOHATIbHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoOTHIECKOM KiIeTKU. KileTounasi ctTeHka OakTepuil U apxen.
OcoOEHHOCTH CTpPOCHHSI TeTepOTPOPHOM U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHuoOT B OMOIIEHO3aX.

Crpoenue u (pyHKIIMOHUPOBAHUE dYKapHOTUYECKON KieTku.llnazmarnueckas
MeMOpana (tutazmanemma). CTpykTypa Iuia3MaTtuyeckod memOpanbl. TpancmopT
BEIIECTB Uepe3 MIa3MaTHIeCKyt0 MeMOpaHy: naccuBHbIN (Iuddy3us, ooneryéHHast
mud¢y3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TPaHCIOPT).
[TonynponumaeMoctb MeMOpaHbl. PaboTa HaTpuii- KanKeBOro Hacoca. JHIAOLMTO3:
MUHOIUTO3, (arouuTo3. Dk301uTo3. Knerounas crenka. CTpykTypa U QyHKIHMH
KJICTOYHOM CTEHKH pacTeHUM, rpuboB.

[uromnazma. [{utozoinb. [{utockener. [IBmxkenue nutomiazMbel. OpraHouabl
kjeTkr. OqHOMEeMOpaHHbIE OPraHOU bl KIETKU: dHAoIIa3Marnyeckas cets (I11C),
anmapaT [onbIXKH, JM30COMBI, HX CTpoeHHe U GYyHKIUM. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIeTKU. CTpOEHHE TpaHyJSPHOTO PETHKYIIyMa.
Mexanuszm nanpasnenus 6enxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OeiakoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [Imaagkuii  (arpaHyJisipHBIA)  3HAOIIA3MATHUYECKHM
petukynyM. CekpetopHas QyHkuus anmapata ['onbmku. Moougurayusa 6enkos 6
annapame [ onvoorcu. Copmuposxa 6enxoe 6 annapame I onvoocu. Tpancnopt
BEILECTB B KJIeTKe. Bakyoinn pacturenbHbIX kieTok. Kiierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWJABl  KJETKW:  MUTOXOHAPWUH,  IUIACTU[BI.
IIpoucxoorcoenue mumoxonopuu u niacmuo. Cumouocenes (K.C. Mepeocrkosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMHA MUTOXOHApUM W miactuia. llepBuunbie,
BTOPUYHBIE U CIIOKHBIE TUIACTUABI (POTOCUHTE3UPYIOIMIUX 3YKApPUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouzsl kietku CTpoeHue M (QyHKIMH HeMEeMOpaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. lIpomesxcymounvie Gunamenmeol.
MukpodunameHTsl. Axkmunogvle Mukpoguiamernmyl. MBpIllIEUHbIE  KJIETKU.
Axmunogvle KOMNOHeHmbl HeMbluleunblx Kiemok. Muxkpotpyoouku. Kierounsii
ueHTp. CrpoeHMe U JBWKEHHE JKTYTHKOB M pecHUYeK. MukKporpyOouku
nuTorasMel. LleHtpuons. benku, accoyuuposaunHvie ¢ MUKpoguiamenmamu u
muxpompyodoukamu. Momopnuvle benxu.

SAnpo. Obonouka siapa, XpOMAaTHH, KapUOILUIa3Ma, SIAPBIINIKY, UX CTPOEHUE U
bynkuun. SnepHpiii O6enKoBBIM MaTpuKC. [IpocTpaHCTBEHHOE pPACMOIOKEHUE
XpomMocoM B wuHTepdasHOM snpe. yxpomamun u 2emepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. J{uHamuxa si0epuou o000710uku 8 mumose. AHoephbiii
MpaHcnopm.

Krnerounsle BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Mapryiuc.

Tabmuupr 1 cxemsl: «CTpOeHHE 3YKapUOTHYECKON KieTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHE  pacTUTENbHOW  KJIeTKu», «CTpoeHue
MUTOXOHIPUMNY, «Sapo», « CTpoeHre MpOKapUOTHIECKON KIETKNY.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUabHBIX KIETOK.

JlabopaTopHass padora «lM3ydyeHue CTPOCHHS KIETOK Pa3JIMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3ydyeHne CBOWCTB KIIETOYHOU MEMOpaHbD».

Jlaboparopuass pa6ora «liccinenoBanue miazMoin3a W JIEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IpakTnueckasi padora «/3yyeHue IBUKEHUS IUTOIUIa3Mbl B PACTUTEIIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BeniecTB M NPpeBpalleHNe I HEPTUU B KJIETKe

AccUMUIISLIUS U JUCCUMIIISIITUS — JIB€ CTOPOHBI MeTabom3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpodHbIA. YdUacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTudyeckoe ooOecriedeHue KieTku: mnpeBpamieHue ATO B
oOMeHHbIX Tporieccax. DepMEHTATUBHBIM XapakTep peakiuil KIETOYHOTO
Merabonu3ma. DepMEHThI, WX CTPOCHUE, CBOMCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. OTinunst ¢epMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peakIuii OT pa3IMUHbIX (PAKTOPOB.

[lepBruuHBI CHHTE3 OPraHUYECKMX BEUIECTB B KIETKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll omocunmes vy baxmepuil. Ceemocobuparowue
nueMeHmbvl U NUCMEHMbl PeakyuoHHo20 yenmpa. Poiib XJIOPOIIaCTOB B MPOLIECCE
dorocunTesa. CretoBas u TemMHoBas (azpl. Pomoovixanue, Cs., Cs. u CAM-munvi
gdomocunmesa. IlponykTuBHOCTh (hOoTOCHHTE3a. BiusHue paznuyHbiX (aKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PasnooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >Kele300aKTepuu, CEpoOaKTepUH, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. I[IpomykTbl OpokKeHHS M HX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOS PACIICIIIICHUE TITFOKO3BI.

buonornyeckoe oKUClIeHHEe, WK KIETOYHOE JblxaHue. Pojab MUTOXOHApUN B
npolieccax onosgornyeckoro okucienus. [uknnueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Dnepeus membpannozo epaduenma npomoros. Cunmes



AT®D: paboma npomonnoii ATD-cunmaszwvl. IIlpenmyiecTBa a3poOHOTO MyTH
oOMeHa BelleCTB nepe aHadpoOHbIM. D (HEKTUBHOCTH IHEPTreTUIECKOTO OOMEHA.

JdeMoHCcTpanuu

[Toptpetsr: JIxk. Ilpuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
OHrenerapar, [1. Murtuen, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DOTOCUHTERY», « IHEPreTUUeCKuil oOMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XEMOCUHTE3).

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, 00OpyJOBaHUE AJi MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopnass  paGora  «l3yueHue  KaTaJIUTHUYECKOWM  AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UK KaTajaasbl)y.

JlaGopaTtopnass pabora «M3yueHne QEepMEHTATUBHOTO pacCIICIUICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX).

Jlaboparopuass paGora «CpaBHeHue mpolueccoB (OTOCHHTE3a W
XEMOCHUHTE3a.

JlaboparopHnasi pab6ora «CpaBHEHHUE MTPOIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacsencrBenHasi MH(pOpMAIIUSA U Peajin3aius eé B KJIeTKe

Peakunn matpuyHoro cuures3a. [I[pyHIUI KOMIIEMEHTAPHOCTH B PEAKIIUAX
MaTPUYHOTO cHMHTe3a. Peanuzanus HacnenctBeHHon undopmaiu. ['eneTndeckuii

KOJI, ero cBorctBa. Tpanckpumnuus — MarpuuHbiii cuHte3 PHK. [Ipunimmne

TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJICIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yyactue TpancnoptHeix PHK B GnocunTese Oenka.
VYcnousi 6uocunrte3a Oenka. KomupoBanue amuuokucnor. Ponas pubGocom B
OunocuHTe3e OenKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKAPUOT. Peryisiius akTUBHOCTU T€HOB y Mpokapuot. ['mmoresa
onepona (®. XKako6, XK. MaHo). MonexynsapHvie mexaHuzmbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomul 2enog. Perynauuss 0OMEHHBIX
MPOILIECCOB B KieTKe. KineTounsiii romeocTas.

Bupycel — HekneTouHbie (OpPMBI KU3HUA U OOJIUTaTHBIE Mapa3uThl. CTpoeHHe
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, baxmepuogpazcos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupycubie 3a0oneBanus 4enoBeka, UBOTHBIX, pactenuit. CITU]I, COVID-
19, cormanbHbIC U METUITUHCKHUE TIPOOIJIEMBI.

buoungopmamuxa: unmeepayus u ananuz ooavuiux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcme.



JdeMoHCcTpanuu

[Toptpetsl: H. K. Konbiios, /. . UBaHOBCKUIA.

Tabmuier u cxembl: «buocunTes 6emnka», «I'eHeTHdeckuii Koy, «Bupyche,
«bakTepuodarmy.

IpakTnueckas padora «Co3iaHue MOJIENIA BUPYCay.

Tema 8. ’KuU3HEHHBIN MUKJ KJIECTKH

Knerounsli 1uki, ero mnepuoasl W perymsuus. Wuatepdaza u MHUTO3.
OcoOeHHOCTH TPOLIECCOB, MpoTeKaroumx B uHTepdase. [loAroroBka KIETKH K
nenenuto.  [IpecunreTndyeckuii  (MMOCTMUTOTHUYECKUN),  CHHTETHYECKHMH |
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUuobl UHTEPGa3bI.

Marpuunbeii cunre3 JIHK — perumkxanms. IIpunnunsr permmumkanun JHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAILICIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Teromepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTuil. JIUIIougHBIN U
rariouaHbeli  HAOOpel  XpomocoM. ['omonormunsie xpomocombl. IlosoBbie
XPOMOCOMBI.

Jenenue kneTku — Muto3. CTauu MUTO3a U IPOUCXOAIINE B HUX MPOIIECCHI.
Tuner Muto3a. Kapnoknnes n nuTokuHes3. buosnornyeckoe 3HayeHUE MUTO3A.

Perynsuus mutoTMueckoro nukia kietku. [Iporpammupyemas KieTo4dHas
ru0eib — arnomTo3.

Knerounoe s1po, XpoMocoMbl, (yHKIMOHAIbHAs TE€HOMHKA. Mexanuzmobl
npoaughepayuu, ougppepenyuposku, cmapenus u cubeau xkiemox. «l{ugpposas
KliemKkay» — buourH@opmamuyeckue mMooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanumn

Tabnuiel u cxembl: «KU3HEHHBIH UK KIETKW», «Muto3y», «CTpoeHue
xpomocom», «Permukanusa JJTHK.

OO6opynoBaHKe: CBETOBOM MUKPOCKOI, MUKpoOIpenapaThl: «MuUTO3 B KJIeTKax
KOpELIKa JIyKay.

JlabGopaTopHasn padora «M3yyeHne = XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopHnas padora «HabnroneHne MUTO3a B KJIIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOMpEapaTax ).

Tema 9. Ctpoenue u GpyHKIMH OPraHu3MoOB

buonorudeckoe paznoodpaszue opranu3mMoB. O THOKJIETOUHbBIC,KOJIOHUAJIBHBIE,
MHOTOKJIETOYHBIE OPTAaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U )KU3HEICITSIIHHOCTH OHOKJIETOYHBIX OPTraHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHBbIC T'PUOBI, OJHOKJICTOUYHBIC BOIOPOCIH, IPyTHUE
npoTUcThl. KollOHHANIbHBIE OPTaHU3MBI.



B3anmocCBA3p 4YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHsl U
cucTeMsl opranos. OpraHnusM Kak erHoe 1enoe. I'omeocras.

Txanu pactenuid. TUbl pacTUTENBHBIX TKAaHEH: 00pa3oBaTeabHasl, HOKPOBHAS,
NPOBOJSIIAs, OCHOBHAs, MexaHuyeckas. OcoOeHHOCTH CTpoeHus, QYHKIUN |
PacCIIOIOKEHUA TKAaHEH B OpraHaX pacTEHUM.

TKaHW >XUBOTHBIX W 4e€JIOBEKa. THIBI KUBOTHBIX TKaHEW: JIIUTEIIMAJIbHAL,
COCMHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpoeHMs, (YHKIUN U
PACIIOJIOKEHUS TKAHEN B OPTraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE W TIeHEpaTHBHbBIE OpraHbl pacTteHud. Opranel U
CUCTEMBI OPTraHOB )XUBOTHBIX U 4eJIoBeKa. DYyHKIIMU OPraHOB YU CUCTEM OPIaHOB.

Onopa Ttena opranuzmoB. Kapkac pacrenmii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. HapykHbIl 1 BHyTpeHHN cKeneT. CTpOECHHE U TUIIBI
COCIMHEHN KOCTEMN.

JIB>KEHUE  OpraHu3MOB.  JIBHKEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amMEOOuIHOE, KI'YTUKOBOE, PECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONU3MBl W HACTUM. JIBHJKEHME MHOTIOKJIETOYHBIX JKMBOTHBIX M 4YeEJIOBEKa:
MblIlIeyHas cucreMa. Pediekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opranu3mos. [lornomenue Boabl, yIJIEKACIOrO Ia3a 1 MUHEPAIbHBIX
BelllecTB  pacreHusaMu.  [Iutanue  XMBOTHBIX.  BHyTpumnosioctHoe
BHYTPHUKJIETOYHOE NHIIeBapeHue. [InTaHne MO3BOHOYHBIX >XUBOTHBIX. OTHEIBI
NUIIEBAPUTENBHOTO TpakTa. [lnmeBapurensHble xenes3pl. [IumeBapuTenpHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. J{pixanue sxuBOTHBIX. Jud y3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxaTrenbHasi IOBEPXHOCTb.
XKabepHoe u néroyHoe apixanue. /[pixaHne MO3BOHOYHBIX KUBOTHBIX U UEIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOCHUS JIETKUX I[MO3BOHOYHBIX JKWBOTHBIX.
JpixarenbHass cucTeEMa YeJIOBEKAa. MEXaHU3M BEHTWISIUMU JIETKUX Yy NTHL U
MIIeKonUTaomuX. Perysamus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BEWIECTB Y OPraHU3MOB. TpPAaHCIIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancropr BewiecTs y JKMBOTHBIX. KpOBEHOCHass cucreMa U €€ Oprasbl.
KpoBeHocHasi cucremMa TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaiieHus. IBOIIOLUHUOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBI MMO3BOHOYHBIX KUBOTHBIX. Paborta
cepala v e€ peryJisiius.

Brinenenue y opranusMoB. Beiaenenue y pacreHuii. Beinenenue y )KUBOTHBIX.
CokparutenbHpie Bakyosqd. Oprasbel BblaeneHus. DuibTpanus, CEKpeuus Hu
oOpaTHOE BCACBHIBAHME KaK MeEXaHU3Mbl palbOThl OpraHoB BbljeieHUs. CBS3b
TIOJIOCTH TEJA C KPOBEHOCHOW U BBIICIUTEIIBHOW CUCTEMaMU. Belaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u GyHKIMOHUPOBAHHE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHU3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OaKTepHil M LUCTHI NPOCTEHIINX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpelncrBa NaCCUBHOW M XUMHUYECKOM 3a1IUThl. ODUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJIHEIE.
3amuTa opranuszMa ot Oone3Heil. UMmyHHas cuctema uenoBeka. KiieTouHbll u
TYMOpaJbHBIA UMMYHUTET. BpOXAEHHBIA W NpHOOPETEHHBIA CcHeuuOUIECKHit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro mMmyHutera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHbie OTBETHl OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte W perynsuums y  OpraHu3MoB. PasgpaxkumocTts y
OJTHOKJIETOYHBIX OPTaHU3MOB. Takcuchl. Pa3napaxuMoCThb U perysinus y paCTeHUM.
PocroBble BelecTBa U X 3HAYCHHUE.

HepBHas cucrema u pediekropHas peryysiiusi y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOLHOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHenbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KUBOTHBIX. Peduexc u
pediiekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHast peryisiuus U SHIOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenesbl SHIOKPUHHON CUCTEMBI M UX TOPMOHBI. JlelicTBrE TOPMOHOB. B3auMocBs3b
HEPBHOU U 3HJIOKPUHHOU cucTeM. | unortaniaMmo-runodusapHasicucTema.

JdeMoHcTpanumn

[Toptper: U. 11. I1aBnos.

Tabmuupl u cxeMbl: «OIHOKIETOUYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE
Bojopociny, «bakrepum», «lIpocreimme», «Opranbl UBETKOBBIX PpPAaCTCHUI,
«Cucrempl  OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacreHuii», «KopHeBble cuctembl», «CTpoeHHE cTeOms»,
«CtpoeHue JNHCTOBOM IUIACTUHKW», « TKaHW >KUBOTHBIX», «CKEJNET 4YEeIOBEKA,
«IImmeBapurensHas cucrema», «KpoBeHocHass cucrema», «/[pixarenbHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «Mpl1euHas CHUCTEMAY,
«BprgenurenbHas cucteMa», «IHAOKpPUHHAA cucrtema», «CTpOEHHE MBI,
«Mmmynuter»,  «KumieyHonosiocTHeie», «CxemMa  TNUTaHUS  PACTECHHI,
«KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpOoeHHE THApBI»,
«Crpoenue nnanapum», «BHyTpeHHee cTpoeHue n0KAEBOTO 4depBs», «HepBHas
cuctema poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  nruny», «HepBras — cucrema
MIeKonuTarmux», «HepBHas cuctema uenoBekay», «Peduexcy.



OOopynoBaHue: CBETOBOM MHKPOCKOII, MHUKPOIpPENaparbl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIHH
HACEKOMBIX, UTIJIOKOXKHUX, KUBBIE K3EMIUIAPbl KOMHATHBIX pAaCTEHUMU, repdapuu
pacTeHUN pa3HbIX OTAEJIOB, BIAXHBIE Mpenaparbl >KHUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000pyIOBaHUE AJIS1 AEMOHCTPALMU TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacuieruieHus Kpaxmalia u OeJIKOB Moj AecTBUeM (hepMeHTOB, 000pyI0BaHUE IS
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUMN, MOJIETIN T'OJIOBHOI'O MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHas padora «/3yyeHre TKaHEH pacTCHUI.

JlabopaTopHas padora «/3yyeHrne TKaHEN KUBOTHBIX).

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

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbl Pa3MHOKEHHUSI OPTaHU3MOB: Oecrojoe (BKIKOYash BEreTaTUBHOE) U
nojsoBoe. Buael  0ecnoioro  pa3MHOKEHHUS: IOYKOBAaHUE,  CIOPYJIALMS,
dbparmeHTanus, KIOHHPOBAHUE.

[TomoBoe pasmuoxkenue. [losoBbie KieTkH, unum ramerbl. Menos. Craguun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. bruonornyeckuii cMbICa
M€i03a M IMOJIOBOro Impouecca. Meio3 M €ro MeCTO B KHU3HCHHOM LHKIIE
OpraHU3MOB.

IIpenzapopiieBoe pazBuTHe. I'ameToreHes y KUBOTHBIX. [1070BBIE XKeEE3BI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre W SMOpUOHANILHOE pa3BUTHE KUBOTHBIX. (CrocoObI
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHSI — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 enagHbIX NPoOIEM IMOPUONOCUM.
Konyenyuss mopgocenoe u mooenu mopgoeeneza. Craguu >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe Jarymku). [IpoOnenme. Tumsl  apoGneHwus.
Jemepmunuposannoe u Hedepmunupoeannoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOMHUTAIOMNX. 3apOJIbIIICBbIE JHMCTKH
(racTpyJssinus). 3akiaajKa OpraHOB U TKaHEW M3 3apOAbIIIEBbIX JUCTKOB. B3anMHoe
BIIMSIHUE YacTel pa3BUBAIOLIETOCS 3apojbliia (d3MOpUOHAIbHAS WHIYKIIHS).
3akyagka IUIlaHA CTPOEHUS JKUBOTHOTO KaK  pe3yJbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI TEeHOB. BrnusHue Ha HSMOpHOHATBLHOE PA3BUTHE PA3THYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pa3Butue xuBOTHBIX. [locTaMOpuoHanbHblil mnepuon. Ilpsamoe wu
HempsiMoe pa3BuTue. PasButue ¢ metamMopo3oM y OECHO3BOHOUHBIX H
NIO3BOHOYHBIX XUBOTHBIX. bHOJOrHYeckoe 3HA4eHUE NPSIMOrO M HENPSMOI0



pPa3BUTHS, UX PACOpPOCTPAHEHHUE B Npupoje. Tumbl pocra KUBOTHBIX. DakTophl
peryJsiliiy pocTa >KUBOTHBIX U 4yesoBeka. CTaiuu MOCTAIMOPUOHATIBLHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasmHoxenne u pasButue pacteHuid. ['amerodut m cmopodur. Meiioz B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue Crop B mpolecce Meiiosa. ['ameTorenes
y pactenuid. OmjaoI0TBOPEHHE U PA3BUTHE PACTUTEIbHBIXOPraHU3MOB. J[BoitHOE
OIUTIOIOTBOPEHHE Y IBETKOBBIX pacTeHHil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHn3MBbl PETYISLUA OHTOTEHE3A Y PACTEHUM U )KUBOTHBIX.

JlemoHCcTpauumn

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

Tabmuubr u cxembl: «BereraruBHoe pa3MHOXKeHUE», «TUIBI Oecrnoynoro
pa3MHOXEHUsD», «Pa3zMHOXEHHE XIaMUIOMOHaAbDY, «Pa3MHOKEHHE SBIIICHBI»,
«Pa3zmHOXeHue runpe», «Meino3», «Xpomocomel», «I'ametorenes», «CtpoeHue
ANIEKIETKH U crepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HEnpsiMOe pa3BUTHE», «Pa3BuTme MancKoro xyka», «Pa3zButue capaHum»,
«Pa3Butne nArymku», «/{BOMHOE OMIOJOTBOPEHUE Y ILBETKOBBIX PACTCHUI»,
«CTpoeHue ceMsiH OJHOJIOJIBHBIX U JIBYJIOJBHBIX pacTeHUW», « KU3HEHHBIA IUKII
MOPCKOM KaItyCTbl», «’KU3HEHHBIN HUKI MXa», «KU3HEHHBI LUK HalOPOTHUKAY,
«KU3HEHHBII TUKII COCHBDY.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SHUIEKICTOK U
CIIEPMAaTO30UI0B, MOAENb «LIMKII pa3BUTHS JATYILIKI.

JlabopaTopHas padora «/3yueHrue CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIPENApATAX».

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

JlabopaTopnass padora «CTpoeHHE OpPraHOB pPAa3MHOKEHUS BBICIINX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HACJIEACTBEHHOCTH M HM3MEHYHMBOCTHU
OPraHu3MoOB

Wcropust cTaHOBIIEHUS U pa3BUTUS T€HETUKU Kak Hayku. PaboTtel I'.MeHnnens,
I'. ne ®pusa, T. Moprana. Ponp 0TeueCTBEHHBIX YYEHBIX B Pa3BUTHUU I'€HETHKH.
Pa6oter H. K. KonsrioBa, H. U. BaBunosa, A. H. benosepckoro, I'. /1. Kapneuenko,
10. A. ®dummnuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbBIE TEHETUYECKUE MOHITUS U CUMBOJIBI. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJIbTEPHATUBHBIC TMPU3HAKU, JTOMWUHAHTHBI W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FT€TePO3UT0Ta, YUCTAsl IUHUS, THOPUIBI, TEHOTHUIT, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ TEHETUKH: THOPUIOJOTUUYECKHH,  IUTOJOTHYECKHM,
MOJIEKYJISIPHO-TE€HETUUECKHIA.

JdeMoHCcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeToabl TeHETUKNY, « CXEMbI CKPEIIUBaHUS.

Jlaboparopuasi pa6ora «Jlpozodunma Kak OOBEKT TEHETHYECKHUX

VICCJIEIOBAHNI.
Tema 12. 3axoHOMEpPHOCTH HACJIEICTBEHHOCTH
MounoruOpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aK0H

eAMHO00pa3usl ruOpUIOB MepBoro nokoJjieHus. [lpasuino qomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeluieHus NpU3HakoB. L{uTomornueckre OCHOBBI
MOHOTHOPHUIHOTO CKpelnuBanus. [ umoresa 4ucTOTh raMer.

AHanmm3upytomee ckpemrbanue. [IpomMeXyTOUHbBIN XapakTep HAclleI0BaHUSI.
Pacuierienre npu3HakoB IPU HEMIOJIHOM JOMUHUPOBAaHUU.

HuruOpuaHoe ckpemBanue. TpeTuit 3akon MeHienst — 3aKOH HE3aBUCUMOTO
HaCJIeI0BaHMs TPU3HAKOB. L{uTOIOrMUeCcKe OCHOBBI IUTUOPUTHOTO CKPEILIUBAHUS.

CuemnienHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICIOBAHUE [E€HOB, HAPYIICHUE CLEIUICHUS MEXJIy I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nmona. XpoOMOCOMHBIM MEXAaHU3M ONPENEIICHUS 10Ja. AyTOCOMBI U

MOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN M reTeporaMeTHbIN noJl. I 'eneTnueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HaciietoBanue npu3HaKoB, CLENJIEHHBIX C ITOJIOM.

I'enorun xak nenoctHas cucreMa. [lnenorponus — MHOXKECTBEHHOE AEHUCTBUE
reHa. MHOXXECTBEHHBIM aJUIeIM3M. B3amMoJelcTBHEe HealJIeIbHBIX TI'C€HOB.
KommiementapHocTs. Onuctas. [lomumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHSI PACTEHUI, ’KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3HONOTUYECKUX  TMPOIIECCOB, TMOBEACHMS W  KOTHUTUBHBIX  (yHKIIUH.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXAaHU3MbI B3aUMOJICUCTBUS «XO35UH
— TapasuT» U «XO35IMH — MHUKPOOMOM». ['eHeThyeckue acreKTbl KOHTPOJs U
M3MEHEHUS HACJIeICTBEHHON NH(OPMAIIMH B MOKOJIEHUSAX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBbiii 1 BTOpoi 3aKoHB MeHnens», « Tpetuii 3aKkoH
Mennens», «Ananusupyroliee ckpemuBanuey», «HemoiHoe DOMUHHUpPOBaHHEY,
«CrerneHHOe HacJe0BaHWe TMPU3HAKOB Y Jpo30duibl», «l'eHeThka Tmoiay,



«Kapuotun uenoBeka», «Kapuotun gpozodunsy, «KapuoTum nOTHIBD),
«MHOXECTBEHHBIN aienn3my», «B3anMoaelicTBue TEHOBY.

O06opyaoBaHKe: MOJIEIb IS IEMOHCTPAIIMH 3aKOHOB €IMHOOOPa3UsITHOPUIOB
MIEPBOTO TOKOJIEHUS M PACIICIUICHUS NPU3HAKOB, MOJEIb i1 JIEMOHCTPALUU
3aKOHa HE3aBUCHUMOTO HACJEIOBaHUA IPU3HAKOB, MOJACIbL [Ji JAEMOHCTpPAIUU
CLCTUICHHOT'O HACJEIOBAHUS MPU3HAKOB, CBETOBOM MHMKPOCKOI, MHKpOIIpENapar:
«dpozodunar.

IpakTnueckas padora «UM3ydyeHue pe3yabTaToOB MOHOTHOPHUIHOTO
CKpCIIUBAHUA Y APO30(PHITBD».

IIpakTnueckass padora  «l3yueHue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKpEIIMBAHUSA y IPO30(DHIIBDY.

Tema 13. 3axkoHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeasl npu  (GopMUpoBaHMM (PEeHOTHIA.
N3MeHYnMBOCTh Tpu3HAKOB. KauecTBEHHbIE M KOJWYECTBCHHBIC MPU3HAKU. Buabl
W3MEHUMBOCTH: HEHACJICACTBECHHAS M HACJICACTBCHHAS.

MopudukanronHass U3MEHYUBOCThb. Poiib  cpenbl B (OpMUPOBAHUU
MOAM(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKAMOHHOM
W3MEHUYHMBOCTH.

I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA F'€HOTUIINYCSCKON M3MEHUYUBOCTH.
Buapl reHOTUITMYECKOM M3MEHUYMBOCTH: KOMOWHATHBHAS, MyTallMOHHAS.

KomOunaTuBHas W3MEHYMBOCTH. Meio3 W TOJOBOM MpollecC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYHUBOCTH B CO3aHUHU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OJTHOr0 BUA.

MyTaimoHHasT W3MEHYMBOCTh. BuAbl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLUMPOBAaHHbIE MyTauuu. SaepHeie u
HUTOIUIa3MaTuYeckue myTtauuu. CoOMaTUYEeCKUE W TMOJIOBblE MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTaluid. MyTareHbl W HWX BJIMSAHHE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpollecca. 3aKOH TOMOJOTHMYECKUX PsAOB B
HacnencTBeHHo m3meHunBoctu (H.M. BaBwiioB). BHesnepHass U3MEHUHUBOCTH U
HaCJICJICTBEHHOCTD.

Onueenemuxa u ISNUSEHOMUKA, POdb INUSEHEMUUEeCKUX Gakxmopos &
HAC1e008aHUU U USMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranucen, H. M. BaBunos.

Tabmumer w cxembl: «Buael  um3MmMeHumBOCTHY», «MoaudbuKanoOHHAS
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MCHYHUBOCTHY, «Meiiosy,
«OmnogoTBopeHuey, «I eHeTnyeckue 3a001eBaHUs YEIOBEKay, « BUIbI MyTaIiuiny.



OOopynoBaHue: KHUBblE U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIMMOHHON W3MEHUYMBOCTU. [loCcTpoeHWe BapuallMOHHOTO psiia W
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtauuu y Japo3oduibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun wenoBeka. MexayHapoaHas mporpamMma HCCIEHOBAHUS T€HOMA
yenoBeka.  MeToapl  M3YYEHHs] T[EHETHKM  YEJIOBEKa: TIE€HEaJlOTMYeCcKui,
OJIN3HELIOBBIN, HUTOT€HETUYECKUM, MOMYJISILIMOHHO-CTAaTUCTUYECKU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONIPENICIICHHE TE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBennbie 3a001eBaHus YeloBeKa. [ eHHbIE 1 XpPOMOCOMHbBIE
O0O0Ne3HH 4YenoBeKa. boJe3HM ¢ HacleICTBEHHOW MpPeApacroioKEHHOCTHIO.
3Ha4YCHUE MEAUIIUHCKOW T€HETHKH B MPEAOTBPAIICHUN U JICYEHUU N€HETUYECKUX
3a00JieBaHUI 4YesioBeKa. MeIUKO-TeHeTHYeCKOe KOHCYIbTHpoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «TEHETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HaKTOphl TMOBBIIMICHHOW YYBCTBUTEIBLHOCTH 4YEJIOBEKa K
(bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHHIO OKpY Karollen cpeapl. ['eHeTrndeckast
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K NATOJIOTUSIM.

JdemoHcTpanumn

Tabmuubr u cxembl: «Kapuotumn denoBekay, «MeToJbl U3yUeHUS T€HETUKH
yesioBekay, «l eHeTnyeckue 3a0071€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CoCTaBICHHE U aHAIU3 POLOCIOBHOW.

Tema 15. Cesnekuusi OpraHu3MoB

JlomecTuKanus U CeNeKrs. 3apoKICHUE CENEKIINU U TOMECTUKALINU. Y UEHUE
H. U. BaBunoBa o lleHTpax HpOUCXOXIEHHUS M MHOTO00pa3usi KyJIbTYpPHBIX
pactenuii. Ponb cenekuuu B CO31aHUU COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COpT,
Mopoja, MTAMM. 3aKOH TOMOJIOTUYECKUX PAIOB B HACIICACTBEHHON M3MEHYMBOCTH
H. U. BaBusnosa, ero 3HaueHue s CENEKIIMOHHON pabOTHI.

MeTtoapl cenekuMOHHONW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM U
VIH/IUBU1Y AJIbHBIM. Jrtanel KOMOWHAIIMOHHON CCJICKLIUU. HUcnsiTanne
MPOU3BOAMTENICH 1O TOTOMCTBY. OTOOp MO TEHOTUITYy C TIOMOIIBIO OIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOW  paboThl.
PannaniMOHHBIN U XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUl y KyJIbTYPHBIX



dbopm opranm3mMoB. lcmonb3oBaHWE TEHOMHOTO PEAAKTUPOBAHUS W METOJIOB
pexomOunanTHbIX JJHK 11 momydenus ucxoaHoro Matepuana Juisi CETeKIUH.

[Tonyuenue MOJIUIIIIOU]IOB. BuyTpusugoBas TUOpUIU3AIIHSL.
bnuskoponcTBeHHoe — ckpemBaHue, WM uHOpuAuHT.  HepoactBeHHoe
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmnosib3oBaHue
rereposuca B cenekuuu. Otnanéanas rudbpunmsanus. [Ipeomonenue Oecrutomus
MEXBUIOBBIX THOPUIOB. JlOCTHKEHUS CEIEKIIUU PACTEHUHN U )KUBOTHBIX. «3en1éHast
DeBonoYUAY.

CoxpaHeHune U U3y4eHUE FeHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JUKUX POJIMYEH JJIsl CO3/IaHUsI HOBBIX COPTOB U THOPUJIOB CEIBCKOXO3SIMCTBEHHBIX
KYIbTYp. H3yuenue, coxpanenue u YnpaeieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBIX 6 YENsAX VIYYUleHUs.
Cyuecmayomux U Co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HYUCTe C
NpUMEHEHUeM COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCIe008AHUL, NEPedosblx uoell U
NepCneKmuGHbIX MexHOoA02UL.

JemoHcTpauun

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

Tabnuubl 1 cxembl: «LIeHTpBI TPOUCXOXKICHUS U MHOTO00pa3us KyJIbTYPHBIX
pacTeHu», «3aKOH TOMOJIOTHYECKHX PAJIOB B HACIEACTBEHHOW W3MEHUYMBOCTHY,
«Metoppl cenexuuny, «OTaanéHnas rudpuausamnusy, «MyrareHesy.

JlaGopaTopHas padora «/3ydeHue cOpToB KyJbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydueHne METOI0B CENEKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikckypcusi «OCHOBHBIE METOABI M JOCTHKEHHUS CEJCKIIMM PacTeHU u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOHUCTIBITATENLHBIM y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B JIA0OPATOPHUIO
arpOyYHMBEPCUTETA WM HAYYHOTO IICHTPA).

Tema 16. buorexHoJiorusi u CHHTeTHYeCKAasi OMOJIOT U

OOBeKThI, UCIMOJb3yeMble B OHOTEXHOJOTUM, — KJIETOYHbIE U TKAHEBbHIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHSI:  XJIEOOTICUeHHEe, TOJYyYeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOjieHE. Mukpoouonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
texHosorui. [Ipons3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTUH W WHCTPYMEHTOB II€JICHANPABICHHOTO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LEJIbIO MOJyYeHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIIHUECS B MPUPOJIe OMOCUHTETUYECKHE MY TH.



Knerounas unxkeneprs. Meroapl KyabTypbl KJIETOK M TKAaHEH PACTEHUM H
KUBOTHbIX. Kpuobanku. ComaTtnueckas ruOpuau3alysg UM COMAaTUYECKUUN
smOpuorene3. lcnonb3oBaHWE TalJOWIOB B CENEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv3o6anue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKOHCTpyKUHsA
AWLEKICTOK U KJIOHUPOBAHME KUBOTHBIX. METOA TpaHCIUIAHTALMU SAEP KIETOK.
Texnonozuu 0300posnenusl, KyibmueUpo8anus U MUKPOKIOHANIbHO20PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHAasi W TE€HHas WHXEHEpusA. VICKyCCTBEHHBI CHHTE3 TE€HA H
KoHCcTpyupoBaHue pekoMouHanTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JloCTHKEHHUS ¥ TEPCIIEKTHUBBI XPOMOCOMHOM U T€HHON MHKEHEPUU. DKOJIOTMUYECKUE
Y 3TUYECKHUE MPOOJIEMbl TEHHOW MHKEHEPHH.

Menununckue 6uorexHosoruu. [loctreHomuas mudposas menuimna. [T1P-
JUarHocTuka. MeTaOoJOMHBIM aHanu3, TEHOUEHTPUUYECKUH aHalu3 IpoTeoMa
YeJI0BeKa ISl OLEHKM COCTOSIHHUS €ro 310poBbi. lcCIonb30BaHHE CTBOJIOBBIX
kinetok. TapretHas Tepanus paka. 3D-Omommxkenepust sl pa3pabOTKH
(yHIaMEHTAIbHBIX OCHOB MEJIMUMHCKUX TEXHOJOTUH, CO3/1aHUS KOMILJIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHIra U ckaddosiauHra
JUISL PELIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIUIVHEI.

Co3nanue BEKTOPHBIX BaKIMH C IEJNbI0 OOECreYeHruss KOMOMHUPOBAHHOM
3amuThl OT BO30Oymutener OPBU, ycraHoBieHHME MOJEKYISPHBIX MEXaHHU3MOB
¢bynkunonupoBanusi PHK-conep:kaimmx BUpPYCOB, BBI3BIBAIOIIUX OCOOO OMAacHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuun

Tabmuubl 1 cxembl: «Vcroib30BaHNE MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
IPOU3BOJCTBEY, «KileTounas naxxenepus», «I'€eHHass HHKEHEPUS.

JlaGopaTopHasi padora «3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «IlosyyeHne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JKeKypeusi  «buoTexHOnoOrMs — BaxKHEWIIAs MPOU3BOAMUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue W pa3BuTHE 3BOJIONMOHHBIX NpPEACTABJEHUN B
omnosioruu

OBomonmonHas teopust Y. [lapeunHa. Ilpennocbulku BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas AearenbHocTh Y. JlapBuHa.

JIB>Ky1Me CUiibl 3BOTIOIMK BUAOB 110 Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEJCTBEHHass HM3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmerne cunTeTnueckor Tteopuu HBomoruu (CTD). HeitrpansHas
Teopust dBomonuu. CoBpeMEHHas SBOJIOLMOHHAsA  OWoNoTHs. 3HAYCHHE
HBOJIIOIIMOHHON Teopuu B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KApPTUHBI MUPA.

JemoHcTpauumn

[Toptpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Kioswe, Y. apsun, C. C. UerBepuxos, . 1. lImansraysen, x. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema xuBod mpuponsl (mo K. Jlunuerw)y,
«Jlectoua xuBBIX cymiectB (o Jlamapky)», «MexaHusMm (GOpMHUPOBAHUS
npucnocoOsieHnii 'y pacteHuil U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta mytemectBus Y. Japsunay, «Haxonku Y. {apBunay, «@opmbl 00pbObI
3a cymectBoBanue», «llopoasl romy6ei», «MHoOroobpasue KyJabTypHbIX (HOpM
KarycTb», «[lopoabl foMalHuX )KMBOTHBIX», «CXeMa 00pa30BaHusl HOBBIX BUJIOB
(mo Y. JapBuny)», «CxeMa COOTHOIIEHHUS JBWXYIIUX CHJI 3BOJIOLUN,
«OCHOBHBIE IOJIO)KEHHSI CHHTETHYECKOW TEOPUH IBOJIFOLIUNY.

Tema 2. MuUKpo3BoIIOLNS U €€ pe3yJIbTaThl

[Tonynauus Kak sneMeHTapHas eAuHHIA BOMIONUU. COBpEMEHHbBIE METObI
OLICHKM TE€HETUYECKOro pa3zHooOpas3us W CTPYKTypbl momyiasuui. M3MeHeHue
reHo()oH/la TOMYJSIIMA KaK 3JIEMEHTAPHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeTrudeckoro paBHosecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHble (DAKTOPHl (IBWXKYIIME CHJIBI) HBOJIIOUMUA. MyTalmOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. [Jlpeii) TreHoB — ciyyaiiHble
HEHaIpaBJIECHHbIC U3MEHEHMS YaCTOT ajuieseil B nonysauusax. J(d@exT ocHoBaTesl.
Spdexm bGymwinounoeo eopnviwka. CHudiceHue 2eHemuuecKko2o pazHooobpasus:
npuuunsvl u cireocmsusi. llposenenue agpgpexma opetigha 2enos 8 OONLUIUX U MATBIX

NONYIAYUSX. Murpanuu. N3osius MO JISILWIA: reorpapuyeckas
(mpocTpaHcTBeHHAas ), OMoiorudyeckas (penpoayKTUBHAs).
EcrecTtBeHHbIl 0TOOp — Hampasistommi ¢akTop 3Boionuu. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTaOWIM3UPYIONINM,  pa3pbIBAIOIINAN
(mm3pyntuBHbIN). [lonoBoit oTOOpP. BO3HMKHOBEHWE M DBOJIONUS COIMAIIBHOTO
TTOBEICHUS YKHBOTHBIX.

[Tpucoco0aeHHOCT,  OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLHUH.

Bo3nukHoBeHne — mpucrnocobiieHudd y  opraHu3mMoB.  Apomopdho3bl u
uauoananrtanuu. [Ipumepsl mpucnocobieHnii y opranu3mMoB: MOp(hOIOTHYECKHE,
dbusnonornyeckue, - OMOXMMHUUYECKHE,  ToOBelAeHYeckne.  OTHOCUTEIHHOCTD

MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3oBaHue Kak pe3yibTar
MUKpOdIBOMIOIMHU. M3omsiiust — kimrodeBor (akTop BumooOpazoBanusa. [lytu wu
criocoObl BUI000pa30BaHMs: ajmonaTpuieckoe (reorpadudeckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIonIU3anus,
rudpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl GOpMHUPOBAHUS OMOJIOTUYECKOTO Pa3HO00pasusl.

Ponb 3BONMIOIIMOHHOM OMOJIOTHH B pa3pab0OTKE HAYUYHBIX METOIOB COXPaHEHUS
OouropazHooOpasusi. MUKPOIBOMIONUS W KOSBOJIOLMS Iapa3UTOB U HUX XO3SEB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U cIOCOOBI OOPHOBI €
HEW.

JemoHcTpauumn

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

Tabmuupr u cxembl: «MyTalMOHHAs W3MEHUUBOCTHY», «llomynsnnonHas
CTpyKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray», «JIBuxyiue
CUJIBl HBOJIIOIIUNY, «IJKOJOTUYECKAs] M30JIALMS MOy CeBaHCKOM (openny,
«I"eorpaduueckas n301s1us JIMCTBEHHUIIBI CAOUPCKON M JIMCTBEHHULBI AayPCKON»,
«IlonynsIMOHHBIE BOJHBI YUCICHHOCTH XUIIHUKOB U XKEPTB», «Cxema1eicTBUS
€CTECTBEHHOTO 0TOOpa», «®Dopmbl OOpbOBI 3a CYIIECTBOBAHUE,
«aycTpuanbablii MenaHu3M», <«JKuBble uckomnaemsbie», «[IokpoBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX),
«Dusnonornueckue amantranun», <«lIpHcnocoOIEHHOCT, OpraHu3MOB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Bunsl-nBoitHukn», «CTpyKTypa BUIa B
npuposie», «CrnocoOsl BUnooOpa3oBaHus», «I'eorpaduueckoe BupooOpazoBaHUE
TpEX BUIOB JAHABIIIEH», «DKOJIOTUYECKOE BHA000pa30BaHUE BUAOB CHHUID),
«ITomunnouasl pacteHuiy, «KarmycTHO-peeuHbI THOPUI.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIMN HACEKOMBIX, dydena IMTUIL |
3Bepei C MpUMeEpamMu pazIunIHbIX MPUCIIOCOOICHUH, Yyuesa NTUIl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHUW OJM3KUX BUIOB, OOPA30BABIIMXCA PaA3TUYHBIMU
crocobamu.

JlaGopaTopHasi padoTra «BrisiBIeHHe N3BMEHYMBOCTH Y 0COO€H OTHOTO BUAA.

JlaGopaTopHnasi padora «IIpucnocobieHnst OpraHu3MOB U UXOTHOCHUTEIbHAS
11e71eCO000pa3HOCThY.

Jlaboparopnasi padora «CpaBHeHHE BHJOB IO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJiionns 4 €€ pe3yJibTaThl

Meroabpl U3y4eHHs] MakKpodBOJIOUMU. [laneoHTONOrMYecKue  METO[bI
u3yueHus oHBomouud. llepexomnsie ¢opMbl U (QUIOTEHETHYECKHUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meTonpl U3yudeHUs 3BomoIUU. CpaBHeHHE QIOpHI U
dbayHsl MaTepukoB H OCTpoBOB. buoreorpaduueckue obnactu 3emuu. Bunbr-
SHJEMUKHU U PEJIUKTHI.



OMOpPHONIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUUECKHE METOAbl W3YUCHHUS
ABOIOLMH. ['€HeTHyecKue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a W TOSIBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTUYHBIE W  AHAJIOTUYHBIE  OpraHBI.
PyaumenTtapuble  opraHbl ¥ aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE U MATEMATUUECKNE METObI U3YUEHUS 3BOIIOLMU. ['OMOTOrnYHbIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOSHUS (PUITOTCHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlMU U SBOJIOLNS TEHOMOB.

OO01ue 3aKOHOMEPHOCTH (TIpaBWjIa) IBOIONUU. [Ipunyun cmenvl QyHKYU.
HeobOpatumocTs 3Bosonvu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIMH.

JemoHcTpauumn

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

Tabmumpl 1 cxembl: «DunoreHeTHUECKUN PsiL JIoMIaan», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punnoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «lpeiid) KOHTHUHEHTOBY,
«Penukte»y, «HadanpHble cTaauu 3MOPUOHAIBHOTO Pa3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbDy, «PyaUMEHTH,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAaOOpbl 4YEJIOBEKAa MW IIMMMaH3e», «l JaBHbIE
HaNpaBJICHUS 3BOJIOLUNY, «OOII1e 3aKOHOMEPHOCTH HBOJIIOLIUNY.

O6opynoBaHue: KOJUJIEKLUUH, TepOapuu, MYJSDKA MCKONAEMbIX OCTaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJTOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

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

Hayunble ruUnore3sl NPOUCXOXKIECHUS KU3HM Ha 3emie. AOUOreHe3 H
naHcnepMusi. JloHayuHble IPEICTaBICHUS O 3apOKIECHUU KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepkeHue onbiraMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipourcxoxaenue >Ku3Hu U acCTPOOUOIIOTHSL.

OcHoBHBIE dTanbl HEOPraHU4YECKOU JBOJIIOLIU Y. [imanerapHas
(reonmoruueckasi) SBOJIOIMA. XUMHYECKas »dBOJIONUSA. AOHOTreHHBIH CHHTE3
opraHnyeckux BemecTB n3 Heopranumdeckux. OmbiT C. Mwmmiepa u I'. IOpu.
O6pa3zoBanue noauMepoB U3 MoHoMepoB. Koanepsarnas runore3a A. M. Onapuna,
rurnore3a nepBuyHoro OynboHa J[x. XonngelHa, reHeruyeckas rumnore3a [
Ménnepa. Pubosumsr (T. Yek) u rumoreza «wmumpa PHK» V. T'unbepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

Ncropus 3emnn u meToasl €€ n3ydeHus. Mickomnaemble OpraHn4eCKue OCTATKU.
['eoxponosiorust u €€ Meroabl. OTHOCUTENbHAS U A0OCOJIIOTHASI T€OXPOHOJOTHUS.
["'eoxpoHosiornyeckas mKaisa: 30Hbl, 3pbl, IEPUOIbI, FTTOXU.



HauanpHble 3Tambl opranuvecko sBostounu. l[losBieHue u 3Bomtonus
NEPBBIX KJIETOK. DBOIIONUA MeTaboam3Ma. BO3HUKHOBEHHE MEPBBIX YKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKU KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOUOreHe3). DBOIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl SBOJIOIUU BBICIIUX pacTeHUU. OCHOBHBIE apoMOp(dO3b
pacrennii. Bpixony pacrenun Ha cymy. [losiBneHune CHOpPOBBIX pPacTEeHUW U
3aBoeBaHre uMH cymd. CeMeHHble pacTeHus. [IpoMCX0kKIEHHE IBETKOBBIX
paCTECHUH.

OcHOBHBIE 3Tambl 3BOJIIOIUU KXUBOTHOTO Mupa. OcHOBHBIE apoMOpdo3bl
*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIEHHUE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOAE. DBOJIOLUS MTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentuianii. [IpoucxoxaeHne MIECKOMUTAOIMINUX U
ntull. [lpuHnun xmoueBoro apomopdosa. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Paszutne xwu3HM Ha 3emiie MO ’paM M NEPUOJAM: apXeu, MPOTEPO30H,
najaeo30ii, Me3030M, KaitH030#. O0Ias XapaKTepUCTHKA KITMMaTa U re0JIOrM4eCKuX
npoiieccoB. [losiBneHre U pacuBeT XapakTEpPHBIX OPraHU3MOB. YTieoOpa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBble BBIMUPaHHSI — 3KOJOTHYECKUE KPU3UCHI Mpouioro. [IpuunHel u
CJIIECTBUS MAacCCOBBIX BBIMHpaHHMl. COBPEMEHHBIN SKOJOTHMYECKHA KPHU3HUC, E€r0
ocobennoctu. [Ipobrnema coxpanenus 6mopazHo0Opas3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraHuyeckoro mupa. [IpuHnmnsl kinaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUECKNE TPYTITBI OPTaHU3MOB.

JdemMoHcTpanumn

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

Tabmuier u cxeMbl: «Cxema onbita @. Pequy, «Cxema omnbita JI. I[Tactepa mo
M3YUYCHUIO CaMO3apoxaeHus xku3Hm», «Cxema ombita C. Mumnepa, [. Opu»,
«JTanbl  HEOPraHWYECKOW  H3BONMIOUUN», «['€OXpoHOJIOTMYECKass  IIKajiay,
«HauanpHble dTanbl OpraHuYecKkor 3Boonum», «Cxema 00pa3oBaHUs IYKapUOT
nyTéM cumbOuorenesa», «Cucrema KuUBOW MNpUpPOAb, «CTpOe€HHE BHUpPYCay,
«Apomoposbl  pacteHuit», «PuHHODUTHY, «OTHOKIETOYHBIE BOIAOPOCINY,
«MHOTOKJIeTOUHBIE BOJOpOCHW», «Mxwm», «llanopoTtHukm», «l ojl0CEMEHHbIE
pactenus», «Opranbl HBETKOBBIX PaCTCHUI», «CXeMa pa3BUTHS KMBOTHOTO MUPay,
«Apomopdossl KUBOTHBIX», «lIpocTeitmme», «KuiedHOmOIOCTHBIEY,
«IInockue 4EpPBUY, «YUIEHNUCTOHOTHEY, «PBIOBI», «3€MHOBOJIHBIEY,



«IIpecmbikaromuecsy, «lItuuppy, «Miekonuraromme», «Pa3BUTHE KHU3ZHU B
apxeunckou spey», «Pa3Butue )KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
[AJIE030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3BuTUE KU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMa OPraHUYECKOIO MUPAY.

ObopynoBanue: repbapuu pacTEHUN pa3IUYHBIX OTIEJIOB, KOJIJICKIIMH
HAaCEKOMBIX, BJIAKHbBIE IIPENApaThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WTJIOKOXKHX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uy4esa ITUIl U 3BEPEUN, KOJUIEKIIUU
OKAMEHEIIOCTEM, TMOJE3HBIX HCKOIMAEMbIX, MYJSDKM OPraHUYECKHX OCTaTKOB
OpPTraHU3MOB.

BupryanbHas nadoparopHas padora «MoaenupoBaHue onbIToB Musiepa—
FOpu 1o u3yudenno abMOreHHOro CUHTE3a OPTraHMYECKUX COSAMHEHH I BIIEPBUYHOM
atMocdepe».

JlabopaTopHass padora «l3ydeHue M ONHCAaHHUE HCKOIMAEMBIX OCTaTKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckas padora «l3yueHue OCOOCHHOCTEH CTPOCHUSI PACTCHUU
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «M3ydeHue ocOOEHHOCTEN CTPOCHUS MO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. Ilponcxo:kaeHne YyeJI0BeKa — aHTPONOreHe3

Paznensl u 3agaun anTpononoruv. MeTo bl aHTPOIIOIOTHH.

CraHoBJI€HUE TPEIACTABICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. Penuruos3nbie
BO33peHUsA. COBpEMEHHBIC HAYUYHBIE TEOPHH.

Cxo0Z1cTBO 4enoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE TTOJI0KEHNUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (bU3H0I0Tr0-OMOXUMHYECKHE,
noBesieHuYeckue. OTauyusl 4elaoBeKa OT KUBOTHBIX. [IpAMOX0XKIIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrxymye cuiibl (pakTopbl) aHTPONOreHe3a: OMOJIOTUYECKHE, COLMATIbHBIE.
CooTHotieHrne OMOJIOrMYECKUX U COIMATIBHBIX (PaKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaauWU aHTpOMoOreHe3a. PaHHME YenoBeKOOOpa3Hbie 00€3bsSHbI
(IPOKOHCYJIbI) U PaHHUE MOHTUIBI — OOIIKE MPEIKN YEJIOBEKOOOPA3HbIX 00€3bsIH U
Jo/1ei. ABCTPAIONUTEKN — JBYHOTME MPEAKH JHoJAeh. YeloBeK yMenblid, MEPBBIC
M3TOTOBJIEHUS OPYAHMM Tpyaa. UemoBeK NPSMOXOISAIINN U NEPBBIA BBIXOJ JIFOAECH
3a  mpenensl  Adpuxku. YemoBek  reimenbOeprckuii —  o0mmM  Tpeaok
HEAHJEPTATBLCKOTO YEJIOBEKA M 4YEJIOBEKAa pasyMHOro. YenoBeKk HeaHIepTAIbCKHI
Kak BHJ JIIOAECH XOJOAHOTO KJIMMarta. YeloBeK pa3yMHBIH COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a TipeaenamMu Adpuku.
[TasieoreneTrka u najieOreHOMHKA.



DOBOMIONMUS COBPEMEHHOTO YeloBeKa. EcTecTBeHHBI O0TOOpP B MOMYJISIIIMSIX
yesioBeka. MyTanMoHHBIN Tipoliecc ¥ noauMopdusm. llomynsiuoHHbIe BOJIHBI,
npeiid reHoB, mMurpanus U «dpQPexT ocHoBaTels» B MOMYJSIHUAX COBPEMEHHOIO
YeJoBeKa.

UYenoseueckue pacel. [loHstue o pace. bonpmime packl: €BpOIEOUIHAS
(eBpa3uiickasi),  aBCTpaJlo-HETpOMJIHas  (SPKBaTOpUalibHAsA),  MOHTOJOMJIHAA
(a3uarcko-amepukaHckas). BpeMss U myTu pacceleHusi 4ejoBeKa IO IUIaHETE.
EnuacTBO  yenoBeuecknx pac. HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[IpucrnocoOeHHOCTh YENOBEKa K Pa3HbIM YCIOBUSIM OKPY’KaIOIIEH CpEeJibl.
Bnusnue reorpadguueckoii cpeabl v Apeiida reHoB Ha MOp(OTIOTHI0 U HU3HOIOTHIO
YEJI0BEKA.

MexaucuuiuinHapHble  METOoAbl B (Qu3ndeckod  (OMOJIOTHYECKOM)
AHTPOIOJIOTUHU.  ODBOJIOLMOHHAS ~ QHTPOIOJOTHS W MAJICOAHTPOMNOJIOTHSA
YeJIOBEYECKUX MOMYJIAIUN. bHoconuanbHble UCCIEAOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanrie KO3BOTIONUHA OMOJIOTMYECKOTO U COIMATBHOTO B UETIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuupl U cxembl: «MeToAbl aHTPOMOJIOTHI, «['0JIOBHOI MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3biHb», «CKeleT YeloBEeKa W CKEJeT IIHUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MBIY, «/[BHXKYIIIME CHIIBI aHTPOIIOT€HE3a», « DBOJIIOIIMOHHOE
IPEBO  YEIIOBEKa», «ABCTpaJonuTek», «YemoBek  ymenbli», «YenmoBek
MPAMOXOIAIININY, «JleHncoBckui uenosek» «Heanaepranbibny, « KpomaHbOHIIE,
«IIpenku yenoBeka», « ITarbl IBOJIIOLUN YETOBEKA», «Packl uemoBeKay.

OOGopynoBaHue: MYJSDKH — OKaMEHEJIOCTEeH, MpeIMETOB MaTepualbHOU
KyJbTYypbl TIPEAKOB uejoBeKka, pemnpoaykuuu (doTtorpaguu) KapTUH C
MUDOTOTHYECKUMU U OMOJICHCKUMH CIOKETaMU TPOUCXOXKICHUS 4YeJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yepera 4eJI0BeKa U uepena UMITaH3€, MOAEIb KUCTH YEJIOBEKA Y KUCTH IIIUMITaH3E,
MOJIEJIN TOpCa MPEJKOB YEJIOBEKA.

JlaGopaTtopHasi pabGora «M3ydeHne OCOOCHHOCTEM CTPOSHHs CKelleTa
YEJI0BEKA, CBS3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckasi padora «l3yyeHre s3KOJTOTHUECKUX aJanTalllil YeTOBEKa.

Tema 6. Jxojorusi — Hayka 0 B3aUMOOTHOIIEHHSAX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Karouleil cpenoi

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. Cykauéra. Pa3nensl u 3amauu
9K0JIOTUH. CBSI3b SKOJIOTHH C APYTUMU HayKaMHU.



Metonsr skonoruu. [loneBble HaOMIOACHHUS. DKCIEPUMEHTHl B IKOJIOTHH:
npupoAHble W JabopatopHbie. MojenupoBaHre B SKOJOTUHA. MOHHUTOPHUHT
OKpY’Karolen cpeibl: JJOKAIbHBIM, PErHOHAIBHBIN U TJI00AIBHBIM.

3HaUEHHE OKOJOTWYECKHX 3HAaHUM A  YeJoBeKa. DKOJOIMYECKOe
MHPOBO33pPEHUE KaK OCHOBA CBS3E€H uenoBedyecTBa ¢ npuponou. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTHYECKON I'PAMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkensp, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cXeMbl: «Pa3mensl 3KoIoruny», «MeToasl 3KoJIorum», «Cxema
MOHHUTOPHUHTA OKPYKAOLIEN CPEIBDY.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

DKoJyiornueckre (PakTopbl U 3aKOHOMEPHOCTH UX AeilcTBusA. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHYECKHUE, aHTpOIoreHHble. O01ue
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIornueckux ¢akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢paktopel. CBeT Kak 3KoJoruyeckuit ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpPa Ha OPTraHU3MBbl. DKOJIOTMYECKHE TPYIIIIBI
pacTeHUN M JKUBOTHBIX IO OTHOIIEHUIO K cBery. CurHanbHas pojb CBeETa.
doTonepruoau3M.

Temneparypa kak oskojormyeckuii Qakrop. [edicTBue Ttemmeparypsl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxnocTs kak skojormyeckuil (axrtop. Ilpucnocobienus pacTeHui K
NoJAJIEp>KaHUI0 BOJHOrO OanaHca. Knaccudukanuss pacTeHUH MO OTHOIICHHUIO K
Boje. [Ipucrnoco6nenrs XUBOTHBIX K HU3MEHEHUIO BOJHOIO PEXUMA.

Cpenbl oOMTaHUS OPraHW3MOB: BOJIHAs, HAa3eMHO-BO3AYLIHAs, IOYBEHHAs,
rlyOMHHasT  MOANOYBEHHAs,  BHYTpUOpraHu3mMeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH CpeJl O0MTaHusl Opranu3MoB. [IpucnocoOaeHns: Oprauu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOUYHBIE H
roauyHbie puTMbL. [Iprucnoco6eHHOCTh OPraHU3MOB K CE30HHBIM HW3MEHEHUSIM
YCJIOBUU KU3HU.

XKuznenusie popmMbl opranu3moB. [lonsTue o sxu3znenHol popme. XKuzHennsie
(bopMBbI pacTeHUl: AepeBbs, KyCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue pakTopsl. Buapl OMOTHYECKHMX B3aMMOACHCTBUIN: KOHKYPEHIIMS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmsbl. [lapasutusM, koomepauus, MyTyalld3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (¢opuueckue, (adpudeckue). 3HAUYCHHE
OMOTHYECKHX B3aMMOJCHCTBUU Il CYLIECTBOBAaHUS OPraHU3MOB B Cpele
obutanus. [IpuHIIUTT KOHKYPEHTHOTO HCKIFOYCHUSI.

JemoHcTpauumn

Tabmumer 1 cxeMbl: «Okonornueckue Qaxtope», «CBETOBOWM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOJOTHUECKUE aJalTallluu
KUBOTHBIX», «Cpeapl OOUTaHUST OPraHU3MOB», «buoOJIOTHYECKHE PUTMBDY,
«Kusnennole (Gopmbl  pacrteHuid», <«KuzHeHHble  (HOPMBI  SKHUBOTHBIX),
«IKOCHCTEMA MIMPOKOJIMCTBEHHOIO JIECa», « IKOCUCTEMAa XBOMHOTO Jiecay, «llenu
NUTaHus, «XumHuuectBoy, «llapazutuszmy», «Konkypenuus», «CumOu03»,
«KoMMeHcanuzm.

OGopynoBanue: repdbapu pacTEHUW M KUBOTHBIX, IMPHUCIOCOOJICHHBIX K
BIUSHUIO PA3IMYHBIX OSKOJOTUYECKHX (AaKTOpPOB, TepOapuul CBETOJIIOOUBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIOOUBBIC, TECHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuy U KOJUIEKIUHU TEIIO0J00UBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pAaCTEHUM, dyuena NTHLl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, Kcepopuram, me3opuTaM, KOMHATHBIC
pacTeHusl AaHHBIX TPYMI, KOJUICKIIMH XKUBOTHBIX, OOUTAIOIINX B Pa3HBIX CPelax,
repOapu M KOJUIEKIMU PACTEHUA U JKUBOTHBIX, OOJAJAIOUX YepTamu
MPUCHIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSIM YCIOBHHA JKU3HU, TepOapuu U
KOJUICKIIMM PACTEHUM M KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMUHBIX OMOTHUECKUX B3aUMOJCHCTBUSX.

JlaGopaTtopnasi pabora «BpisiBIeHHEe nNpUCTIOCOOSCHUM OpPraHu3MoOB K
BIIUSIHUIO CBETAY.

JlaGopaTtopnasi pabora «BbisiBIeHHE NPUCTOCOOJEHUNM OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlaGopaTopHasi pa6oTa « AHaATOMHYECKHE OCOOSHHOCTH PACTCHUN M3 pa3HbIX
MECT OOUTaHUS».

Tema 8. Dkos10rusi BUI0B U MOMYJISIIM A

DKOJIOTUUECKHE XapaKTepUCTUKU nonyJisauuu. [lomymnsus kakOuonoruyeckas
cuctema. Poiab HEOTHOPOAHOCTH Cpefibl, (U3UYECKUX OaphepoB M OCOOCHHOCTEN
Oouosioruu BUJOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPhI MOIYJISIIHMA.
OcHOBHBIE MOKA3aTENU MOMYJIALMHA: YUCIEHHOCTD, MIJIOTHOCTD,



BO3pDAaCTHAas M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUSI.

Dxosioruyeckasi CTpykrypa nomyisiuud. OLeHKa YHUCICHHOCTH MOMYJISIUU.
JlnHaMuka nonmyJisiquA U €€ peryisiuus. bHOTMYECKUU MOTEHUHUAT MOMYJISIIUH.
MopenupoBaHue JMHaAMUKHA NOMYJSIIUU. KprBble pocTa YMCIEHHOCTH MOITYJISLIHH.
KpuBble BbDKMBaHUSA. Perynsius 4YUCIEHHOCTH MOMYJSIUN: pojb (aKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IUNIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[TonsiTue 00 sKojOrMyeckod Huumie Buaa. Mecroobutanue. MHOromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunmHCOHa. Pa3Mepsl 3KOJIOrMYecKoin
Huiu. [loTeHnnanbpHas U peann30BaHHAas HULLN.

Bun kak cucrema nomynsnuii. Apeansl BUAOB. Buapl M uMX KA3HEHHBIE
CTpaTerun. JKOJIOTUYECKUE YIKBUBAJIICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid KUBOTHBIX. buosormyeckue
WHBAa3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

IToptper: k. . XaTunHCOH.

Tabmuubl W cXeMbl: «JKOJOTHYECKUE XaPAKTEPUCTUKU MOMYJISLIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyiasiuum», «Bo3pacTHble  NHpaMuabl
nonyysiqun», «CKOpOCTh  3aceleHUs TOBEPXHOCTH 3€MJIA  Pa3IMYHBIMU
opranuzmammn», «Mogeib sxonornueckor Humm Jx. M. XatunHacoHay.

Oo6opynoBanue: repbapuu pacTeHU, KOJUIEKIIUU JKUBOTHBIX.

Jlaboparopnasi pa6ora «I[IpucrnocoOiaeHus: ceMsiH paCTeHUN K pacCeICHUION.

Tema 9. Jkosorus coodecTB. IKOJIOrHYeCKHEe CUCTEMBI.

CooOmectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsizu MexAy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema Kak OTkpbiTasg cuctema (A. JDx. Tencnun). OyHKUMOHAIbHbBIE
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTBI, PEIyIECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetn. AOHMOTHYECKHE OJIOKH
skocucTeM. [1ouBbl U Wikl B 3kocucteMax. KpyroBopoT BelIECTB U MMOTOK SHEPTUU
B OKOCHCTEME.

OCHOBHBIE  TIOKAa3aTeNIM 3KOCHCTEMBbI. buomacca W mpomyKuus.
DKOJIOTUYECKUE TUPAMU/IbI YUCENI, OMOMACCHI U DHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIECCHUM W UX TMPUYUHBL. AHTPONOTCHHBIE BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. buopaznoobpasue u noiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTU COOOIIIECTB.



[IpuponHbie IKOCUCTEMBI. JKOCUCHEMbL 03EP U peK. DKocucmemvl Mopeti U
0Keano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTema. ArpoueHos. Pazmmuus
MEXIy aHTPOIIOTCHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOO3KocucTeM. ['opojckas
daopa u ¢dayna. Cunantponuzanus Tropojckod ¢dayHel. buonorumdeckoe u
XO3SIIICTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aMMOJACHCTBHI OPraHU3MOB B
sKocucteMax. Poib kackaonoeo sghgexma u 6udo8-30ugpuxamopos (Kiroueswvix
61008) 6 yHKYUOHUpOosaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEUIECTB MEKITY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOIMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ICHCTBUM.

Mexanuszmovi 6030eticmeus 3a2psA3HeHUl pa3HbIX MUN08 HA CYOOP2aHU3MEHHOM,
OD2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCIMEMHOM  YPOBHAX,  OCHOBbL
9KON02UUECKO20 HOPMUPOBAHUS AHMPONO2EHH020 B030eticmausi. MeTo0Iorus
MOHHMTOPHUHIA €CTECTBEHHBIX U AHTPOTIOI'€HHBIX IKOCUCTEM.

JdeMoHcTpanumn
[Toptpert: A. JIx. Tencnn.
Tabmumst u cxemsl:  «CTpykTypa  OumoneHosa»,  «DKocuctema

IIMPOKOJUCTBEHHOTO Jiecay, «DKOCHUCTEeMa XBOWHOIO Jiecay, « ODyHKIMOHAIbHbIC
IpynIbl OPraHu3MOB B 3KOCHCTeMeE», «KpyroBopoT BeHIECTB B HKOCHUCTEMEN,
«llenu nutanus (macTOUINHAS, NTETPUTHAS)Y, « IKOJOTUYECKA TUPAMHUIA YUCEID,
«IKonoruyeckas nupaMmuga OMoMacchl», «IKOJIOTHYECKasi MUpaMUa YHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIIEHHE Jieca MOCe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemecTB M MOTOK
HHEPTUU B arporieHo3ey, «[Ipumepsl ypOboskocucTem.

O06opynoBanue: repObapun pacTeHUM, KOJIJIEKIIMU HACEKOMBIX, Uydea NTUIl U
3Bepeid, repObapuu KyJIbTYpHBIX H TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJICITh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyeHue u onucanre ypOOIKOCUCTEMBI.

JlaGopaTtopnasi pabora «l3ydyeHue pa3zHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCHCTEMAX).

IKCKypeHust «DKCKypcHsl B THIMYHBIA OMOreoieHo3 (B 1yOpaBy, OepesHsK,
€JIbHUK, Ha CYXOJI0JIbHBIN MJIM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKYpcusl «DKCKYpPCHS B arpO3KOCUCTEMY (Ha MOJIE WM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riod6anbHas 3KocHUcTEMA

buocdepa — obmerumanerapuas 060004ka 3eMiu, T/I€ CYIIECTBYET WU
CylIllecTBOBaJa ku3Hb. PazButue mpencrabiennii o 6uocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. Ob6aactu 6mochepsr u e€ coctan. Kusoe
BelecTBO Ouocdepsl u ero PyHKINUH.

3aKOHOMEPHOCTH CylIecTBOBaHUS Onocdeprl. OcoOeHHOCTH OHOChEphl Kak
rI106anpHOM 3KOoCcHCcTeMBl. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXUMHUYECKHE LHUKIbI (Yyriepoja, a3oTa). PUTMUYHOCTD sIBIIEHUMN
B Onocdepe.

3oHansHOCTH OMocdepsl. [lousTre o 6nome. OCHOBHBIE OMOMBI CYIITH: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOIUCTBEHHBIE JIeca, CTEMH, CABAaHHBI, Ty CTHIHH,
TPONIMYECKHUE JIeCa, BBICOKOrOpbs. KimMmar, pacTUTENbHBIM W KUBOTHBIA MUD
OMOMOB CYIIIH.

CtpykTypa U PyHKIIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMANA U
onocdepHbIX PYHKIUI.

JdeMoHcTpanuu

[Toptpetsr: B. U. Bepranckuii, J. 31occ.

Tabmuupr u cxembl: «['eochepsr 3emmny, «KpyroBopoTt azora B MpUPOJIE»,
«KpyroBopoT yriepona B mnpupose», «KpyroBopoT KHUCIOpOJa B MPUPOJEH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «KiumaTudyeckue
nosica 3emym», «TyHapa», «Taira», «CMemannbii jecy, «I1InpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit jgecy.

OO6opynoBanue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJJICKITUU KUBOTHBIX.

Tema 11. HestoBek 1 OKpy:ka0OLIaf cpeaa

DKOJIOTUUECKHE KPHU3UChI M WX TMpUYMHBL. Bo3nelicTBue uenoBeka Ha
ouocdepy. 3arps3HeHue BO3AyHOM cpeapl. OXpaHa Bo3ayxa. 3arps3HeHHnEe BOJHON
cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienuwe mouBbl. OxXxpaHa MOYBEHHBIX
pecypcoB. I3meHenune kimmara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TPHHIIMITBI OXPaHBI TPHUPOJIHIL.
Kpacaeie xuHuru. Ocobo oxpansiemble mnpupoansie Tepputopuun (OOIIT).
BoTtanuueckue caapl 1 300JI0rMYECKUE TapKH.

OcHOBHBIE TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA M TMPUPO/IBI.
PammonaneHOo€ ~ MPHUPOAONONB30BAaHME M COXpaHEHHE  OMOJIOTHUYECKOTO
pazHooOpasust 3emisid. OOmIMe 3aKOHOMEPHOCTH TJIOOAJTBHBIX HSKOJOTMYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIC MTOCIICCTBUSI.

Pa3BuTHe METOIOB MOHHUTOPHHTA pPAa3BUTHSA OMACHBIX TEXHOTEHHBIX
npoiieccoB. CucmemHvie uUcCCie008anus nepexooa K pecypcocbepezaiowell u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvlie ungopmayuonnvle cucmemvl, obecneyugaowjue OOCMyn K
UHgopMayuu no COCMOSHUIO OMOEIbHLIX U008 U IKocucmem. OcHOBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pvbOLL ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazemHblx IKOCUCHEM.
JdeMoHCcTpanuu
TaOmu1s! 1 cxeMbl: «3arpsisHeHnEe aTMOC(epby, «3arpsi3HEHIE THPOChHEph»,
«3arpsi3Henue mouBb», «IlapHukoBbiid 3pdexT», «Ocob0 oxpaHseMble TPUPOIHBIC
TEPPUTOPUN», «MOJIEIH YIIPaBIIEMOTIO MUPay.
O6opynoBanue: ¢oTorpaduu OXpaHSIEMbIX PACTCHHA M >KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOy4YaromMMHUCsE TMporpaMM CpelHero obmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAIPEAMETHBIE U ITPEAMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI [0 OMOJIOTUU
BBIJICJICHBI CIICAYIOMNINE COCTABIISIONINEG: OCO3HAHME OOYYAIOIUMUCS POCCHUCKON
IPaXKIaHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CAMOOINPEACNICHUIO, Haiuuue Momueayuu K OOy4YeHUIO  OHOJIOTHH,
yeneHanpasiennoe pazsumue BHYTPEHHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAAUIMNA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAaMH, TPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO 00Pa30BaAHUS, HAIUYUE NPABOCOZHAHUS YKOTOTUIECKON KYIbTYpHI,
cnocobHocmu cmagums eI U CTPOUTDH KU3HECHHBIC TIJIaHBI.

JIngyHOCTHBIE pe3yabTaThl OCBOCHUS MPOrPaMMBbI IO OMOJIOTUU JOCTUTAIOTCS
B E€IUMHCTBE Y4ye€OHOM U BOCIUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEJCHUSI U CIOCOOCTBYIOT IIpOIlecCaM CaMOIO3HAHUS, CaMOBOCIIUTAaHUSA W
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEW IIO3UUMM JIMYHOCTH, MATPUOTU3MA U
YBQKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TpyAa U CTAPUIEMY MOKOJEHHIO,
B3aMMHOTO YBQ)XKEHMsSI, OCPEKHOTO OTHOIIEHUS K KyJIbTYPHOMY HACICAHIO U
TPAAULMSAM MHOTOHAIMOHAILHOTO Hapojna Poccuiickon dexpepanuu, MpUPOJIE U
OKPY’KaIOIIEH Cpee.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHMS ydeOHoro mnpeaMera «buoiorus»
JIOJKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOlIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CUCTEMOUN II€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA M OMbITA JIEITEIBHOCTH B MPOIECCE pPeAM3alMM OCHOBHBIX HaIpaBJICHUN
BOCHIUTATEJILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK O0YYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEN, YBAXKEHUE 3aKOHA
Y TIPaBOIOPSIIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JAEATEIBHOCTA NIPU  CO3IAHUU
y4eOHBIX MPOEKTOB, PEIIEHUHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BBITTOJTHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TO3HUIIMIO 10 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KyJIbTYPHBIMHA LIEHHOCTSIMU U
COLMAIIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBINTOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB NpPU OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM M BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU UJIECHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH NEPEN
PonuHou, ropaoctu 3a cBOM Kpal, CBOXO PonHy, CBOM SI3BIK U KYJIBTYPY, HPOIIIOE
Y HACTOS1IE€e MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K ITPUPOJHOMY HACIEIUIO U NAMSITHUKAM IIPUPO/IBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLICHMBAaTh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHUST OWOJIOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHUt0 W 3amure (OTeuyecTsa,
OTBETCTBEHHOCTb 32 €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HaHUE JYXOBHBIX IEHHOCTEN POCCUKMCKOr0 HAPOa,;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO IMOBEICHNUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAIbBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSAM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSATHUS IEHHOCTEHM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaaulusiMu HapoJioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

ITIOHUMAHUE SMOLMOHAIIBHOTO BO3JAEHUCTBUS )KUBOU MPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3nueckoro BocnuTaHus, (POPMUPOBAHUSI KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIArONOJyYns:

MOHUMAaHUE U pean3alus 310pOBOro 1 6e30macHoro o0pasa >ku3Hu (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPAaBUII U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATHUM W OT/AbIXa, peryispHas ¢u3nueckas aKTHUBHOCTh), OepexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS KCOOCTBEHHOMY (pU3mdecKomMy U
MICUXUYECKOMY 370POBBIO;

NOHUMAHHWE LEHHOCTH TMpPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIO/ICH;

OCO3HAHME TMOCIJIEICTBUN W HENPUITHUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYAOIIO0UE;
TOTOBHOCTh K aKTUBHOW JESATEIBHOCTU TEXHOJOTMYECKON U COLIMATIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSTEIIHHO

BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3iaudHbiM cepaM MpodhecCUOHATIBHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymied mpodeccu W peaTu30BHIBATH
COOCTBEHHbIE KU3HECHHBIC TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMI0O U CcaMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU KU3HU;

7) PKOJIOTHYECKOI0 BOCIIUTAHUS:

AKOJIOTMYECKH 11€JIeCO00Pa3HOE OTHOIIICHUE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIIIEHUE YPOBHSA HSKOJIOTHYECKOW KYJBTYpPhl: TPUOOPETEHHE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB M OLIEHKA HX BO3MOXHBIX TMOCIEICTBUU IS
OKPYIKaIOIIEH CPEbI;

OCO3HaHME TJI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOJeM M MyTel X
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE NPU U3yUYE€HUH OMOJIOTUN 3HAHUS
M yYMEHUS TpH  pEeHIeHUH NOpoOJeM, CBS3aHHBIX C  pPalMOHAIBHBIM
MPUPOOIIOIb30BaHUEeM  (COOMIOZICHUE  TpaBUJ  TOBEJACHUS B NPHUPOJE,
HalpaBJICHHBIX HAa COXPAaHEHHE PABHOBECHS B HSKOCHUCTEMAaX, OXpaHY BHUJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHUE JEUCTBUN, IPUHOCSIIUX BPE OKPYKAIOLIEH IPUPOAHON
cpele, YMEHHE MPOTHO3UPOBATh HEOJIATOMPHUSTHBIE AKOJIOTUYECKUE TOCIEACTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUM U MPEAOTBPAIATh UX;



HaJU4Hhe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpBI,
OTIbITa NS TENHHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYACTHIO B MMPAKTUYECKON JIESITEIIBHOCTH 3KOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHUAJOre
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM W UYMUTATEIHCKOW KYJIBTYPHl KaK CpeJCTBa
B3aMMOJICUCTBUS MEX1Y JIIOJAbMU U TIO3HAHUSI MUDA;

MOHMMaHUEe crhenuPukr OHOJIOTMM KAaK HayKdh, OCO3HaHUS €€ poJiu B
(GOpMHpPOBAHUU PALMOHATBHOTO HAYYHOTO MBIIUIEHHS, CO3JAaHUM LEJIOCTHOIO
IPEJCTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEJIOBEKa U
o0miecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pEIIEHUU MpoliIeM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOEXJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsl COBPEMEHHOM LMBUIM3ALUU:
oOecrieyeHuss HOBOTO YpPOBHS DPa3BUTHS MEIULMHBI, CO3JAaHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElaTb PECypCHble MpPOOJIEMbl  pPa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeH BbIXOAA U3 INIO0AIBHBIX HKOJIOTHMYECKUX MPOOJIeEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PalMOHAILHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB M (POPMHPOBAHMIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OHOJOTMYECKHX 3HAHMM B IENAX
NOBBILICHUSI OOIIeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHONW TPaMOTHOCTU oOydaronmxcs, GopMupyeMon
IIPU U3yYEHUH OMOJIOTHH;

MMOHUMAHUE CYLUIHOCTH METOJOB MO3HAHUS, UCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MHCIIOJIb30BaTh IIOJMy4yaeMble 3HAHUS Ui aHalu3a M
OOBSICHEHMSI SIBICHUIM OKPYXaloLIero MUpa M MPOUCXOISIIMX B HEM HM3MEHEHUH,
yMEHHUE JeNaTh OOOCHOBAHHBIE 3aKIIOYEHHS] HAa OCHOBE HAy4HbIX (PAKTOB H
VMMEIOIINXCS JaHHBIX C LIEJIbIO MOJYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS s
perieHus mpo0JIeM B peaTbHBIX )KU3HEHHBIX CUTYAIUsIX;

OCO3HaHUE LIEHHOCTU HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MPOEKTHYIO M HUCCIIEOBATENbCKYIO ACSITENbHOCTh MHAUBUIYAIbHO U B TPYIIIE;

FOTOBHOCTh M CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJyUYEHHUIO HOBBIX 3HAaHUN MO OHOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHUsI ydeOHOoro mpenmera «buonorusy»
BKJIIOYAIOT: 3HA4YUMble g (OPMHUPOBAHMS MHUPOBO33PEHUS OOyHAIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOLIEHAYYHbIC MOHSITHUS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHenuduKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SIBJICHUE, IMpoIiecc,
CUCTEMa, Hay4yHbIN (aKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClIeIOBaHWe,  HAOJIOJCHHE, H3MEpPEeHHe, OKCIEPUMEHT U Ipyrue);
YHUBEpPCAIbHBIC Yy4eOHBIC JCHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHEBIC,

PETYJISTUBHBIE), o0ecIeunBaroIye dbopMupoBanue GyHKIIMOHATBHON
IPaMOTHOCTM M  COLMAJIbHOW KOMIIETEHIMM OOYy4aroluxcs; CIOCOOHOCTb
oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE MEKIUCLIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHWS W yHHUBEpCalbHbIE Yy4deOHble JCHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHOW MPAKTHKE.

B pe3synbraTe nzyuenus OMOJI0rMM Ha YPOBHE CPEHETO 00IIero o0pa3oBaHUs
y oOyuaromierocsi OyayT copMHUpoBaHbl TO3HABATEIbHBIE YHHUBEPCAIbHBIC
y4ueOHbIe JCHCTBUSA, KOMMYHHMKATHUBHBIE YyHUBEpCAJIbHbIC YUYEOHBIC NEUCTBUS,
PEryJIsSITUBHBIEC YHUBEPCAIbHbBIE YUEOHbIE IEHCTBUS, COBMECTHAS ACSITEIbHOCTb.

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTPaMMbl CPEIHEro OOLIEero
00pa30BaHUsI JOJIKHBI OTPAXKaTh:

OgBunagenne YHHBEpPCAJIbHBIMH yueOHBIMU NM03HABATEJIbHbIMH
AEeCTBUSIMM:

1) 6a3oBble JJOrHYECKHE JeiCTBHS:

CaMOCTOATENbHO  (OPMYJIMPOBATh U AKTyaJU3upoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIONIb30BaTh TPU OCBOCHHHM 3HAHWW TNPUEMBI JIOTMUECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IIEeHNS ), pACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHATHH (BBIACHATh WX XapaKTEepHbIC MPU3HAKH, YCTAaHABIUBATH
CBSI3M C JIPYTUMU MTOHSATUSIMH );

OTpeNeNsaTh 1LEeNu JeATeIbHOCTH, 3a/JaBas IMapaMeTpbl M KPUTEPUU HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTaThl AEITEILHOCTH C MMOCTABICHHBIMH LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS i1 0ObsICHEHUSI (DAKTOB U SIBICHUI
YKUBOM ITPUPOIBI;

CTPOUTH JIOTHYECKUE paCCyXJeHUus (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
aHaJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PaccMaTPHUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOABI M 3aKITIOUCHYS;

NPUMEHATh  CXEMHO-MOJENbHBIE  CpeACcTBa IS NPeICTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIIECHUN B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTax, a



TAaK)K€  NPOTUBOPEUMU  PA3HOrO  pOJAA,  BBIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PELICHUS MPOOJIEMbl ¢ YYETOM aHaIM3a MMEKOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B A€SITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPIMHHUPOBAaTh W  BBIIOJNHATH pabOTy B  YCIOBUSAX  PEATBHOTO,
BUPTYaAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IIPU PELLICHUH )KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCIIeI0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4eOHO-HCCIIEA0BATEIbCKON U MPOSKTHON JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHus MOpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METOAOB PELICHUSI TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJI0B IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHMS, €r0 HHTEPHpPETALMH, NPEeoOpa30BaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYaLMSIX, B TOM YKCJIE MPU CO3JaHUU YUYEOHBIX U COLIMAIbHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBIN TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU ITOHATUSMH U METOJaMU;

CTaBUTh U (popMyiaHpoBaTh COOCTBEHHBIE 3aJaud B OOpa30BaTENbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

BBISIBJIATh [PUYUHHO-CJICJCTBEHHBIE CBA3M W aKTyaJlU3WpoBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMS], HAXOAUTh apIyMEHTHI JUJIS I0Ka3aTeJIbCTBA CBOUX
YTBEP>KJICHHM, 33]1aBaTh I1APAMETPhI U KPUTEPUH PEILECHUS;

aHAJIM3UPOBAaTh IIOJIYYEHHBIE B XOJ€ PpEUICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAallUsSIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYLIECTBJISTh LI€JICHANIPABICHHBIM TOUCK IMEpeHoca CPEICTB M CIOCOO0B
NENCTBUA B TPOPECCHOHAIIBHYIO CPEAY;

YMETh MEPEHOCUTh 3HAHWS B MO3HABATEIbHYI0 M MPAKTUYECKYI0 001acTH
KU3HEIEATEeIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEH, Mpejiaratb OpUrMHAIbHbIE MOIXOJbl U PEUICHUS,
CTaBUTb POOJIEMBI U 33]1a4H, TOMYCKAIOIIME aTbTePHATUBHBIC PEILICHMUS.

3) padora ¢ uHpopManHeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAIUU (TEKCTE y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTHYECKUX CIIOBapsX W
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaTu3upoBaTh



UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTb U HEMTPOTUBOPEUUBOCT;

(GopMyIUpOBaTh 3alpPOCHl U MPUMEHATh PA3JIUYHBbIE METObI MPU TOUCKE U
otbope Omonornyeckoil mHGoOpMaIMU, HEOOXOIUMOM I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OIBIT MCHOJb30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTHA, COBEPUIEHCTBOBATh KYJbTYPY aKTUBHOTO HUCIIOIb30BAHUS PA3TUYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJIbHYIO  (QOpMYy  MpencTaBICHHUS
Oounosiornyeckor uHpopmaIuu (CxeMbl, TpapuKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" Ipyroe);

WCIIOJIb30BaTh HAy4YHBIA SI3bIK B KAueCTBE CpEICTBA MNpuU pabore C
Ononornyeckod MHPOpMALME: MPUMEHATh XUMUYECKHE, (U3HYECKUE H
MaTeMaTHUYECKUE 3HAKM U CHUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIONIb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HarJIsAHOCTH;

BIQ/JIETh ~ HaBBIKAMU  pAcHoO3HaBaHWS W 3alUThl  WH(OpPMAIUH,
MH(OPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OgiageHne yHUBepCAJIbHBIMA KOMMYHUKATHUBHBIMH /1fICTBUSAMM:

1) ob1enne:

OCYIIECTBJISATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JMAJIOTe€ WU JIUCKYCCHUM MO CYIIECTBY OOCyXaaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTENIbHO BBIMIOJHEHHS MpeajaraeMou
3aJ]a4uM, YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULUN JAPYTUX yYaCTHUKOB
JIAAJIoTa UM JUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOIIEHUS, NOHMMATh 3HAuYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOHGIMKTHBIX CHUTYaIUi,
YMETh CMATYATh KOH(MIMKTHI U BECTH TIEPETOBOPHI;

BJAJIeTh PAa3JMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpPEHUs JPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl eI TeJIbHOCTh:

MOHMMATh U MCIOJb30BaTh MPEUMYLIECTBA KOMAaHIHOW M MHIWBUIYaJTbHOU
paboThI IpU pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYTIOBLIX (HOPM B3aMMOJICHCTBUS MPHU PEIICHUH yUeOHOW 3aa4H;

BBIOMpATh TEMAaTHUKy W METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0TO UJieHa KOJUIEKTHBA,



MpUHUMATh €M COBMECTHOM  JIEATEIIbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATh NIEUCTBUSA MO €€ JOCTHKEHHUIO: COCTAaBIATh IUIAH JACHCTBU,
pacmpenenarTb pojaud ¢ Y4€TOM MHEHUH YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa U KaXkI0r0 y4aCTHUKA KOMaH Ikl B 00U
pe3yibTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TMPOEKTHI, OILICHUBATh HJIEM C TO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETUYECKOE TMIOBEJACHUE B Pa3IUYHBIX
CUTYaIMSIX, TPOSBIISTH TBOPUYECTBO U BOOOpaxKEHUE, ObITh MHUITUATUBHBIM.

OBJiaieHne YHMBEPCAJIbHBIMH PEryJATHBHBIMU JI€HCTBUSIMH:

1) camoopraHu3anusi:

HCIIOJb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHUS NpoOJeM M HUX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;

BHIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUWM II€JIEBbIE M CMBICIOBbBIC
YCTAHOBKH B CBOMX JCHCTBUSX W MOCTYIKAaX MO OTHOILICHUIO K >KUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBbI0 OKPYKAIOIIHNX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATEIbHYIO JESTEIbHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH pelieHUs PoOIeMbl C Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTECHUIA;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JieaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO W TPOSIBICHHUIO IIUPOKON ISPYIUIIUA B
pa3HbIX 00JIACTAX 3HAHWM, TMOCTOSIHHO TOBBIINIATH CBOW 0Opa3OBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOR IIEIISIM;

BIIQJICTh  HaBBIKAMHM  TIO3HABATENbHONW  pedieKkcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HUX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI pedIeKCUH ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

YMETh OIIEHMBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HUX
CHUKEHHIO;



MIPUHUMATh MOTHBbI W apPryMEHTbl JPYTuX IpU aHaJIU3€ pe3yJbTaTOB
NESATEIbHOCTH;

3) npuHsTHE Ce0s M APYrUX:

MPUHUMATD CeOsl, TOHUMast CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBbI W apPryMEHThl JPYTMX IpU aHaJu3€ pPe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPaBO JPYIUX Ha OIIMOKY;

pa3BUBAaTh CIOCOOHOCTH IOHUMATh MUP C IMO3HUIMH IPYTOro YeJI0BEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHble pe3yJbTaThl OCBOCHUSI COJEPAKAHUS Y4YEOHOTO TMpeaMera
«buonorus» Ha yriayOJNEHHOM YpOBHE OpPHUEHTUPOBAaHbI Ha OOecIeueHue
npopunabHOro  o0yueHuss  oOydvaromuxcs  Ouosiorud. OHU  BKIJIIOYAIOT:
crenuduyeckue AJjisi OMOJIOTMU Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUI 1O
OCBOCHHIO, UHTEPIPETALMU U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAaK¥KEe B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3yabTaThl MPEACTaBICHBI 110
rojam U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buomorus» B 10
Kjlacce I0MKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHMM O MECTE€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJABI M  PEHICHUHW MPOOJEM  PalMOHAIBHOTO
MIPUPOOTIOIB30BAHUS, O BKJIQJ€ POCCUUCKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BJIAJICHUE CUCTeMOW OMOJIOTMUECKUX 3HAHUW, KOTOpas BKIJIHOYAET:
OCHOBOTIOJIaralomire OUOJIOTHYECKUE TEPMUHBI M TIOHATUA (PKU3Hb, KJIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJslus, CaMOBOCHPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUMBOCTh, POCT U pPa3BUTHE), OUOJOTHUUECKHUE TEOPUU
(xnetounast Teopust T. IlIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopus
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o ueHTpax
MHOT000pa3us U IPOUCXOKIECHUS KyJIbTYPHBIX PAcTeHUi), 3aKOHBI(eIUHOO0pa3Hs
MOTOMKOB TI€PBOr0 IOKOJICHHS, PaCHISIJICHUs, YUCTOThl TaMeT, HE3aBHCHUMOTO
HacienoBanuss ['. MeHzens, TOMOJIOTMYECKHX PSANOB B HACJIEACTBEHHOU
n3menunBoctu H. . BaBuioBa), mpuHIUIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMM METOJIaMH HAy4YHOrO I[IO3HAHUS, HCMOJIb3yEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCAHHE, W3MEpPEHHUE,
HaOJII0/IEHHE, DKCIIEPUMEHT);



YMEHHE BBIACNATH CYIECTBEHHbIC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OaxkTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTraHOB U CUCTEM
OpPraHOB pPACTEHUM, >KUBOTHBIX, YEJIOBEKA, MPOIECCOB >KU3HEIACATEILHOCTH,
IPOTEKAIOIIMX B OpPraHU3Max PAcTCHUM, KUBOTHBIX U YEIIOBEKA, OMOJIIOTUYECKUX
IPOLIECCOB: 0OMEHA BEUIECTB (METAabO0JIM3M), IPEBPALLIECHUS dHEPIHH, OpOKEHUs,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (POTOCUHTE3A U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeToreHes3a, 3MOpHOreHes3a, NOCTAIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUsSI,  WHIWBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCA, UCKYCCTBEHHOTO 0TOO0PA;

YMEHHME YCTAaHABIMBAaThb B3aUMOCBSI3U MEXIY OpraHOMIaMU KIETKHM U HX
GYHKIIUSIMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHed W HX QYHKIUSAMH, MEXKIY
OpraHaMM U CHCTEMaMM OpPraHOB y pACTEHUM, >KMBOTHBIX M 4YEJIOBEKA U UX
GYHKIUSAMU, MEXAY CHCTEMaMHU OpPraHOB M UX (DYHKUMSAMH, MEXIY >STanamu
oOMeHa BEUIECTB, 3TallaMU KJIETOUYHOTO IIUKJIa ¥ )KU3HEHHBIX I[UKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHANIBHOTO PAa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM, (DEHOTHUIIOM H
(dbakTopamu cpebl OOUTaAHUS;

YMEHHE BBIBIISITh OTJIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JIJIsl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYyII;

YMEHHE peniaTh OMOJIOTUYECKUE 3a]Ja4H, BBISBIISATH MPUUUHHO-CIIEACTBEHHbBIE
CBSI3M MEXKAY UCCIEeyeMbIMU OMOJIOTMUYECKMMHU MPOLIECCaMU U SIBJICHUSIMH, J1€1aTh
BBIBO/JIbI ¥ IPOTHO3bI HA OCHOBAHUH MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJHATH JIA0OPATOPHBIE W TMPAKTHYECKUE padOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYAOBAaHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, TPOBEPITh UX IKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GopMyIupys Lelib HCCIEIOBaHUs, aHAJIW3UPOBATh IOJyYEHHBIE
pe3yJIbTaThl U JAENaTh BHIBOBL;

YyMEHHE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIbCKONM padoTe 1Mo OHOJIOTHH,
HKOJIOTUM U MEIUIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBISATh  TOJYyYEHHBIE  pe3yibTaTbl HAa  yYCHUYECKUX
KOH(epeHusX;

yMEHHE OIICHMBATh ATHUUYECKHE aCHEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
o0acTv OMOJIOTUN U METUIIMHBI (KIIOHUPOBAaHKE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE,
HaNpaBIIEHHOE U3MEHEHNE TeHOMA U CO3/IaHNe TPaHCTCHHBIXOPTaHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccruoHanbHON
JESATEIbHOCTH B 00JAaCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBONM MPOMBIIUIEHHOCTH, YIIIyOJIATh MMO3HABATEIbHBIN
UHTEpEC, HAMIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u
IPOJOJDKEHNE OMOJIOTMYECKOro 00pa3oBaHUSl B OpraHU3alMsIX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydyeOHOro npeamera «buomorus» B 11
Kacce NOJKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHMM O MECTE€ M POJIM OHOJOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KApTUHBI MUPa, B IO3HAHUH 3aKOHOB IPUPO/JIbI U PEILIEHUH SKOJIOTMYECKUX POo0IeM
YEeJIOBEUeCTBa, a  TaKKe B PEIIEHHH  BOMNPOCOB  PalMOHAIBHOIO
IPUPOJIOTNIOIB30BaHUS, U B (POPMHPOBAHUH IIEHHOCTHOTO OTHOILLUEHUS K MPUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUHCKUX U 3apyO€KHBIX Y4EHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUY;

YMEHUE BJIAJE€Th CUCTEMON OWOJOTMYECKUMX 3HAHUM, KOTOpas BKIKOYAET
ONMpENeNeHUs] W TMOHMMAHHE CYUIHOCTH OCHOBOINOJATrarolIMX OHOJIOIrHYEeCKUX
TEPMUHOB W TOHATHH (BUJA, dKOcHCTeMa, Ouocdepa), OMOJIOTHMUECKHE TEOPUU
(aBomronmoHHas teopust Y. JlapBuHa, CUHTETUYECKAs! TEOPHS 3BOJIOLUM), YUCHUS
(A. H. CesepiioBa — o myTsix U HampasieHusix spoitonuu, B.U. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTmyeckoro paBHoBecusi J[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), npaBuna (Munumyma HO. JluOuxa,
HKOJIOTMYECKON MNHUpaMHIbl 3HEPruu), rumnotesbl (rumorte3a «mupa PHK» V.
['un6epra);

YyMEHUE  BJIAJAETh  OCHOBHBIMM  METOJAaMH  HAy4YHOrO  IIO3HAHMI,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS U
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IPUPOJE;

YMEHHE BBIICIATh CYLIECTBEHHbIE MPU3HAKU: BUAOB, OHOr€OLIEHO30B,
PKOCUCTEM H OMocdepbl, CTaOMIM3UPYIONIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIIONaTPUYECKOro U CUMITIaTPUYECKOTO
BUJI000pa30BaHus, BIUSHUS ABMKYILUX CHJI SBOJIOLHUHA HA reHO(OH MOMYJISALNH,
IPUCIIOCOOTIEHHOCTH OPraHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HANpaBICHUN
HBOJIFOLIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA YHEPIUU B SKOCUCTEMAX;

yMEHUE YyCTaHaBJIMBAaTh B3aWMOCBSI3M MEXKIy MPOLIECCAMU SBOJIIOLHH,
JBIDKYIIMMH CHJIaMHU aHTPONOTeHEe3a, KOMIIOHEHTAMU Pa3lIMYHBIX IKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUMUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
MPUCIOCOOJIEHHOCTh BUJIOB K CpeJie 0OUTaHMsl, aDMOTUYECKUX U OMOTUYECKHUX



KOMIIOHEHTOB ~ SKOCHUCTEM, B3aMMOCBSI3€ OpPraHM3MOB B  COOOIIECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JUJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CpeJibl OOUTaHMs, EUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPaHEHUs MHOrooOpasus BUIOB H
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MIPUPOIBI M YETIOBEUECTBA;

yMEHHE petiaTb OMOJIOrHYeCKUe 3a/1a4M, BBISIBIATH MPUYMHHO-CIICJICTBEHHBIC
CBSI3M MEXKAY MCCIEyeMbIMU OMOJIOTHUYECKUMHU MPOIIECCaMU U SIBJICHUSIMH, JI€1aTh
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHUM MOJYUYEHHBIX PE3yIbTaTOB;

yYMEHUE BBINOJIHATh JIA0OpAaTOpPHBIE M MpaKkTUYecKue padoThl, cOOJ0IATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, NPOBEPITh UX OJKCHEPUMEHTATbHBIMU
cpeacTBaMu, (GOopMyJIupys Lelb HCCIEIOBaHUS, aHAJIM3UPOBATh IOJyYEHHBIE
pe3yIbTaThl U JENaTh BHIBOIBI,

YMEHHME y4acTBOBaTh B y4eOHO-MCCIEN0BaTENbCKOW paboTe 1o Ouoiioruu,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBISATh  TOJYyYEHHBIE  pe3yibTaTbl HAa  yYEHUYECKHUX
KOH(DepeHIusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
U YEJOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0axX MpeAoTBpaIlCHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBJIATh OCO3HaHHBIM BbIOOp Oyayuied mnpodeccuoHaIbHOM
JESTEIbHOCTH B 00JacTU OMOJIOTHH, HKOJIOTUH, TPUPOIONOIB30BaAHNUS, MEAULIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTMH, BETEPUHAPHUM, CEJIbCKOTO XO3SHCTBa, MUILIEBOU
IPOMBINIJICHHOCTH, YTIyOJNsTh TO3HABATENbHBIM WHTEPEC, HAIMpPaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOUIEH  Mpodeccuu U MPOJIOJKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUAX CPEIHETro MpodheCcCHOHATBHOTO U
BBICIIIETO0 00Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosimuecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne n/m Kontpoabnsie | Ilpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypesI
1 buonorus kak Hayka 1
2 JKuBble cuCcTEMBI M X U3yYEHHUE
3 buonorus kietku 2 0.5
4 XUMHUYECKasi OpraHu3anus KISTKH 10
5 CtpoeHue U QyHKIHMH KIETKU 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
; Hacnencreennas nnpopmanus u 9 0.5
peanu3aius e€ B KJIeTKe '
JKM3HEHHBIN TUKIT KJIETKA 6 1
CtpoeHue 1 pyHKIIMH OPraHU3MOB 17 1.5
10 Pa3MHOX€EHME U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrKa — HayKa O HACIIEACTBEHHOCTH U ) 0.5
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 1
14 I'eneTuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buorexHonorus u cuHTeTHYECKas OMOJIOTHS 4




17

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KJIACC

KosanuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ Kontpoabnbie | IpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypebi
1 3apox/ieHUe U pa3BUTHE IBOJTIOIIMOHHBIX 4
MpEeJICTaBICHUN B OMOJIOTHUHI
Muxkpo3BoIIOUS U €€ pe3yiabTaThl 14 2
Makpo3Bosronus U €€ pe3yJibTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emie
5 [IpoucxoxaeHne yenoBeKa — aHTPOIIOTEHE3 10 1
DKOJIOTHS — HayKa O B3aMMOOTHOIICHUSX
6 OpPraHU3MOB U HaI0PTraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranu3Msl U cpefia OOuTaHus 15
8 OKoJorus BUAOB U MOMYJIALNN 0.5
DKosorus cooduiecTB. DKOJIOTHYECKHe
9 H 12 0.5
CHCTEMBI
10 Buocdepa — rnobanbHas 3xocucTemMa
11 YenoBek 1 OKpyrKarolas cpeaa
12 Pe3epBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KoanyecTBo yacos DJIeKTPOHHBIE
Ne undgposbie
Tema ypoxka Kontpoasbnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
1 buonorus kak KOMIUIEKCHasl HayKa M KaKk 1
4acTh COBPEMEHHOI'0 00LIeCTBa
JKuBbIE cHCTEMBI U UX CBOMCTBA 1
3 YpoBHEBas OpraHu3alus )KUBbIX CUCTEM 1
4 HcTopust OTKPBITUS B U3yYEHUS KIICTKH. 1
Kiterounas reopus
MeTobl MOJIEKYJISIPHO U KII€TOYHON
6uonoruu. [IpakTnueckas padora
5 «M3y4yeHne MeTo10B KJIETOYHOM Oronorun 1 05
(xpomarorpadus, snexrpodopes, '
TuddepeHIanbHOe LeHTPUPYTUPOBaHHUE,
ITLIP)»
6 XHUMHUYECKUH COCTAB KIETKH 1
7 MuHepanbHbIe BelllecTBa KJIETKH, UX 1
Ouonoruyeckas poib
OpraHuyeckre BeIecTBa KJIETKH — OeIKH.
3 JlaGopatopHas pabota «OOHapyxeHHe 1 05
OEJIKOB € TOMONIBI KAYECTBEHHBIX '
peakuuin
9 CsaoticTBa, knaccudukanus u GyHKIUU 1




0O€eJIKOB

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
yTJIEBOBI

1 Opranuyeckue BeIecTBa KIETKH —
JIUTIAJTBI
Hyxkneunosbie kucnotsl. JJHK u PHK.

12 JlabopaTtopHas pabora «HcciaenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIIEJICHHBIX U3 '
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

13 Crpoenne u pynkmun ATD. [Ipyrue
nykieosuarpudocdarsr (HTD)

14 CexBennpoBanue JIHK. Metoss
TF€HOMUKH, TPAHCKPUIITOMUKHU, IPOTEOMUKHU

15 MeTob1 CTPYKTYpHOI Onoorun

16 Tuns! kietok. [IpokapuoTrndeckas kieTka
CtpoeHne syKapuoTHYECKOM KIIETKH.

17 [TpakTuyeckas pabota «3yueHue CBONCTB 0.5
KJIETOYHOU MEMOpaHbD»

18 IToBEpXHOCTHBIN anmnapar KJIETKN
OnHoMeMOpaHHbIE OpraHOU/Ibl KJIETKH.

19 [TpakTuueckas padora «3yuenune 05
JIBYDKEHUS IIATOIIIA3MBI B PACTHTEIBHBIX '
KJIIETKaxX»
[TosyaBTOHOMHBIE OPTaHOM bl KJIETKH:

20 MHUTOXOH/IPHH, TIacTupl. JIaboparopHas 05

pa60Ta «HccnegoBanue mia3Moin3a u
ACIIIIa3MOJIM3a B PACTUTCIIBHBIX KIICTKAX»




21

HememOpanHbie opraHouibl KJIETKU

22

Crtpoenue U pyHKIMHU apa

23

CpaBHHTEIbHAS XapaKTEPUCTUKA KIIETOK
aykapuot. JlabopaTopHas pabora
«M3y4eHune cTpoeHHsI KJIETOK Pa3InIHbBIX
OpPTraHU3MOBY

0.5

24

ACCUMWISINS U TUCCUMUIIIALIUS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHune KaTaIUTUYECKON aKTUBHOCTH
(depMeHTOB (Ha mpUMepe aMHJIa3bl WK
KaTaJiasbl)»

25

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETOYHOT0 MeTabonu3ma. JlaboparopHas
pabota «3yuenue pepmeHTaTUBHOTO
paclIerIeHHsl IEPOKCUIa BOJOPOa B
PacCTUTEIBHBIX U JKUBOTHBIX KIIETKAX)»

0.5

26

benku-akTuBaTOpH! U OEITKU-UHTUOUTOPHI

27

ABTOTpO(HBIN TUII OOMEHA BELLIECTB

28

dorocunTes

29

Xemocunres. JlaboparopHas pabora
«CpaBHeHue nporieccoB (poTocuHTE3a U
XEMOCHHTE32»

0.5

30

AHaspoOHBIC OpraHu3Mbl. Buasr OpoxeHus.
JlaGopaTtopHast pabota «CpaBHEeHHE
MIPOIIECCOB OPOKEHHUSI U JBIXAHHSD)

31

AspoOHBIE OpTraHU3MBI. DTarbl
HHEPreTHYECKOro oOMeHa




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI
33 Peakiiun MmaTpu4HOTO CHHTE3a
34 Tpanckpunius — Matpuasbiid cuaTe3 PHK
35 Tpancismus u e€ sTarbl
36 KonupoBanue amuHokucnot. Poib
pubocom B GnocuHTE3E Oenka
37 Opranuzanys TeHOMa y IPOKapuoT U
AYKapHOT
38 MosnekysipHble MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHOT
Bupycel — BHeKIeTOUHBIE POPMBI JKU3HU U
39 oOnuratHble napa3uThl. [IpakTrueckas 0.5
pabota «Co3/iaHue MOJIeNId BUPYCay
40 BupycHsle 3a001eBaHMs YeI0BEKa,
JKUBOTHBIX, PACTCHUI
41 HanotexHonoruu B OM0JIOTHH U METULITHE
42 JKU3HEeHHBINH UK KIIETKA
43 Matpununsiii cuntes JJHK
Xpomocomsl. JIabopaTtopHas pabora
44 «3yueHnne XpoMOCOM Ha FOTOBBIX 0.5
MUKpOIpenapaTaxy
45 JleneHnue KJIETKHM — MHUTO3
Tunel knetok. KapruokuHes 1 HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5

MHMTO34a B KJICTKaX KOHYHMKa KOPCIIKa JTyKa




(Ha TOTOBBIX MUKPOITpENapaTax)»

47 Perynsmus >kM3HEHHOTO ITUKJIA KJIETOK 1

48 OpranusM Kak eIMHOE 1EJI0e

49 Tkanu pacrenuii. JlJabopaTopHas pabora 1 05
«3y4yeHue TkaHel paCTCHUIN» '
TKaHM )XMUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «/3yueHnue TkaHei 1 0.5
KHUBOTHBIX)»
Opransbl. Cucremsl opranos. JlaboparopHas

51 paborta «M3yuenne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB 1

53 JIB>KEeHHE OpraHU3MOB

54 [Tutanue opraHu3MoB 1

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. 1
[TuimeBapuTenbHas cuCTEMa YeI0BeKa

56 JIpIxaHue opraHu3MoB 1

57 JlpIxaHue M03BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa

58 TpaHCTIOPT BEIIECTB Y OPTaHU3MOB 1

59 KpoBeHOCHas cucTteMa NO3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHas cuctema yesnoBeka 1

63 Pa3znpaxxumocTs U peryssius y 1




OpraHnu3mMoB

['ymopanbHast peryysiius 1 SHAOKpUHHAS

64
cHCTeMa JKUBOTHBIX M YeJIOBEKa

65 @DOopMBI pa3MHOKEHHUSI OPTaHU3MOB

66 [TonoBoe pa3MHOKEHUE

67 Meiio3
["amerorenes. OO6pa3oBaHuE U pa3BUTHE

68 HOJIOBBIX Ki1eToK. JJaboparopHas paboTa 05
«M3y4yeHne cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKPOIIPETIapaTax»

69 WNunuBuayanbHOE pa3BUTHE OPTaHU3MOB —

OHTOTEHE3

20 3akJyiaKa OpraHoB U TKaHEH u3
3apOJIBILIEBHIX JIUCTKOB
Poct 1 pa3BuTHE KUBOTHBIX.

7 JlaGopatopHas pabota «BblisiBieHne 05
NIPU3HAKOB CXOJICTBA 3apPOIbIIIECH '
MO3BOHOYHBIX JKUBOTHBIX)»

Pa3zMHOXeHUE U pa3BUTHE PACTEHUM.

72 Jlaboparopuas pabora «CTpoeHre OpraHoB 0.5
Pa3sMHOKEHUS BBICHIUX pacTEHUI»

73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TeHETUKHU KaK HayKu
OCHOBHBIC TIOHSITHSI © CUMBOJIBI TEHETHUKH.

74 JlaGoparopHas pabota «/{po3oduia kak 0.5
00BEKT T€HETUYECKUX MCCIIETOBAHUI

75 3aKOHOMEPHOCTH HACJIEI0BAHUS 0.5




npu3HaKoB. MoHOTruOpuIHOE
ckpeuBanue. [Ipaktuueckas pabora
"N3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpeLIBaHus y Apo30duinr”

I_[I/ITOJIOI‘I/I‘ICCKI/IG OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIIMBAaHUSA
77 AHanuzupyrouiee ckpemuBanue. Henonnoe 1
JOMUHHUPOBaHHE
JurubpunHoe ckpeniuBaHue.
78 [TpakTnueckas padora «3yuenue 1 05
pe3yNbTaTOB TUTMOPHUIHOTO CKPEIIMBAHUS '
y Ip0o30(UIbDy
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAHUS
80 CueruieHHOE HACJIeJOBaHUE MTPH3HAKOB 1
81 XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTH 1
82 ['enernka mosa 1
83 I'enoTun xak 1eIo0CTHAA CUCTEMA 1
84 I'eHeT4ECKUI KOHTPOJIb PA3BUTHS 1
paCTEeHHMIA, )KUBOTHBIX U YEIOBEKA
85 N3MeHunBOCTE TPU3HAKOB. Busl 1
U3MEHYUBOCTH
86 MonudukaronHas U3MEHYUBOCTh 1
BapuarimonHsbIi ps v BapualimoHHAs
KkpuBas. JlabopaTopHas pabora
87 P PaTOPHAT b 1 0.5

«HccnenoBanue 3aKOHOMCpHOCTCﬁ
MO,Z[PI(I)PIK&I.IPIOHHOIZ N3MCHYHNBOCTH.




[TocTpoeHne BapuallnOHHOTO Psiia U
BAapUALIMOHHON KPUBOI»

88

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KoMOnHaTnBHAS H3MEHUYMBOCTh

89

MyTtaunoHHasi U3MEHYUBOCTb.
[IpakTrueckas pabora « MyTanuu y
Tpo30(huibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllMOHHOTI'O ITponecca.
OIHUreHeTHKA M SIIUTCHOMUKA

91

['eneruka yenoseka. [IpakTuueckas pabora
«CocTaBneHue U aHaIU3 POJIOCIOBHOM»

0.5

92

MeTtobpl MEAUIIMHCKOU '€ HETUKH

93

3HaueHME MCHHHHHCKOﬁ I'CHCTHUKHU B
NpeaoTBpAlICHUHN U JICHCHHUU 'CHCTHUYCCKUX
3a00JIeBaHUM YeIIOBEKa

94

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «3yueHue copToB
KYJIbTYPHBIX PACTEHH U TOPO]T TOMALTHUX
AKHUBOTHBIX)»

0.5

95

Mertobl ceneknoOHHOM padoThI.
JlaGopatopHas pabota «/3yueHne MeTo/10B
CEJICKLIUU PACTCHUN»

0.5

96

JloCTHKEHMS CeJIEKIIUU PACTEHUM U
*UBOTHBIX. [IpakTnyeckas padora
«lIpuBuBKa pacTeHUID)

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUUYECKUX PECYPCOB




buorexHosorusa kak HayKa U OTpacCiib

98 npou3BojCTBa. [IpakTrdeckas padboTa 1 0.5
«3yuenune 00bEKTOB OMOTEXHOIOTUIY

99 OcHoBHbIE HaNpaBICHUS CHHTETUYECKOM 1
Oouosiorun

100 XpoMOCOMHAs ¥ TeHHAs! MHKCHEPHSI 1

101 MeaunuHCcKue OMOTEXHOIOTHI 1

102 PesepsHbiit ypok. IToBTOpeHue, ) 1
0000111eHre, CUCTEMAaTH3AIUS 3HAHHH

OBILIEE KOJIMYECTBO YACOB I10 102 135

[TPOT'PAMME




11 KIIACC

KosanuyecrBo yacos DJIeKTPOHHbIE
Ne T Hara uudgposbie
émMa ypoka Konrpoasbnsie | IlpakTHyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 OpomtonnonHas teopus Y. [lapsuna 1
5 JIBIOKyIIME CHIIbI 3BOMTIOLIMY BUI0B 110 Y. 1
HapBuny
3 bopr0a 3a cymiecTBOBaHUE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIN 0TOOD
4 DopMHUpPOBaHUE CUHTETUYECKON TEOPUHU 1
HBOJIIOIUH
5 Oransl 3BOIIOLMOHHOTO ITpolLecca: 1
MUKPOAIBOJIOIHS 1 MaKPOIBOJFOLIUS
5 [Momynsaust — seMeHTapHas eAMHUTA 1
HBOJIIOLUH
3aK0oH reHeTH4YecKoro paBHOBecHs k.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BrIsBIeHHE H3MEHUYNBOCTH Y '
oco0eit 0JTHOro BUAa»
8 OneMeHTapHbIe (PAKTOPHI BOJIIOLIUU 1
9 OddexT ocHoBatens. dpdext 1
OyTBUIOYHOTO TOPJIBIIITKA
10 Murpanuu. M3omsmun nonyisiuin: 1
reorpaduueckas, Ouonormueckas
11 EcrecTBeHHbI 0TOOp — HampaBIsAOMIUi 1




dakTop 3BOIOLUU

12

[TomoBoii oT6op

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOIIOIHMH.
JlabGopaTtopnast pabora «3yuenue
apoMop(}030B U UANOATANTAINN Y
PacTEHUI U )KUBOTHBIX)

0.5

14

[Tpumeps! npucnocoOIeHUH y OpraHU3MOB:

Mophooruueckue, GU3n0IIOTHIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE,
JlaboparopHas pabora «IIpucnocodneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1eJIeCO00Pa3HOCTh

0.5

15

Bupn, ero kxpurepun u CTpyKTypa.
JlaGopatopHas pabota «CpaBHEHHE BUI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

CrpykTypa Buzia

17

Bunoo6pazoBanue kak pe3ybTart
MUKPOIBOIIOIUU

18

CBs3b MUKPO3BOJIFOIHUU U STTUAEMHUOJIOTHHN

19

MaKp03BOJ'II-OI_[I/I$I. ITaneonToONMOrNYECKHE
MCTOJbI U3YUYCHUA 3BOJIFOIIUN

20

buoreorpaduueckne MeTOIbI U3yUEHUS
IBOJIIOIINH

21

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MOP(OJTIOTHUECKHE METOIBI U3yUCHUS
HBOJTIOLIUH




MOHGKyanHO'FCHGTH‘I@CKI/IC,

22 OMOXUMHUYECKHE U MAaTEMATHUYECKHUE
METO/IbI U3YUYCHHUS IBOTFOIIUN

23 OO0111e 3aKOHOMEPHOCTH BOJTIOIIAN

24 AnantuBHas paguanus. HepaBHOMepHOCTH
TEMIIOB DBOJIOIIAN

o5 Hayu4Hble runoTe3sl IPOUCX 0K ICHUS
JKU3HU Ha 3eMiie

26 JloHaydHBIC IPEICTABICHUS O 3aPOXKICHUN
JKU3HHA

97 OCHOBHBIE 3TaITbl HEOPTaHUIECKOU
9BOJIIOLIUHU

28 ['umoTe3bl 3apoXKACHUS KUZHU
HcTopust 3eMiIi 1 METOJIBI €€ U3YUICHHUS.

29 JlabopaTtopHas pabora «M3yuenue u 05
OTMCAHNE UCKOITAEMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOBY

30 HauanpHble 3Tansl OpraHnyecKkomn
SBOJIFOLIUU

31 DBOITIONNS YKAPUOT
OCHOBHBIE JTAIIBI BOIIOINN

39 pactutensHOro Mupa. [IpakTudeckas 05
pabota «3yuenue ocooeHHOCTEH '
CTPOCHUS PACTCHHH Pa3HBIX OTJICIIOB)

33 OCHOBHBIE 3TaIIbl 3BOIIOIUH KHUBOTHOTO
MUpa

34 Oomronus )KUBOTHBIX. [IpakTnueckas 0.5




pabora «3yuenue ocooeHHOCTEH
CTPOEHUS TO3BOHOYHBIX )KHBOTHBIX)

PazButue xu3HM Ha 3emiie 10 3paM U

35 1
nepuoaam

36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE 1
KPHU3UCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KpU3HC, €TO0 1
0COOEHHOCTH

38 CoBpeMeHHAs CUCTEMa OPTraHUIeCKOTO 1
MPOILIOTO

39 OCHOBHBIE CHCTEMATHICCKHE TPYTIIIHI 1
OpPTaHU3MOB

40 AHTpOII0JIOTHS — HayKa O YEJIOBEKe 1

41 PazButne npeacrasnenuit o 1
MIPOUCXOXKICHUN YeTTOBEKA
MecTo yenoBeka B CUCTEME
oprarmydeckoro mupa. JlaboparopHas

42 pabora «M3yueHune ocoOeHHOCTEH 1 0.5
CTPOCHUS CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOXKICHHEM)»

43 JIBIOKyIIIHME CUITBI aHTPOTIOTEHE3a 1
44 CooTHotIeHne OHOJIOTHIECKUX H 1
COLIMANLHBIX ()aKTOPOB B AaHTPOIIOTEHE3E
45 OcHOBHBIE CTaJUU AaHTPOIIOT€HE3a 1
46 [TaeoreHeTrka 1 MAJICOTEHOMHKA 1
47 DBOJIOLMS COBPEMEHHOTO YEJIOBEKA 1

48 Yenoseueckue packl. [IpakTudeckas 1 0.5




pabora «l3ydeHune 3K0JI0rHIecKux
ajanTamnyi YeJoBeKa»

49

MexauCIUIIMHAPHBIC METOIbI
AHTPOIIOJIOTUHU

50

Kontponbhas pabota «OcHOBBI yueHust 00
HBOJIFOIIAN

o1

3apokeHUE U Pa3BUTHE SKOJIOTUI
.Metonsl sxonoruu. JlabopatopHas pabora

«I/I3yquHe MECTOA0B 3KOJIOI'MYCCKUX
HCCHGHOB&HHﬁ))

0.5

52

3HaueHHE YKOJIOTHUSCKUX 3HAHUH JUIA
YCIO0BCKa

53

Okonoruyeckue (PpakTopsl

54

Abuotnueckue paxkropsl. CBET Kak
sKosiornueckuit gpakrop. JlaboparopHas
pabora «BsisiBneHue npucrnocodaeHui
OpPTraHU3MOB K BIUSTHHIO CBETa»

0.5

55

Aobuotudeckue daktopsl. Temneparypa
KaK 9KOJIOTHYECKUH (pakTop.
JlabopaTtopHas pabota «BrlisiBieHne
MIPHUCIIOCOOJICHHUI OPTaHU3MOB K BIIHSTHHUIO
TEMIIEPATYPhD)

0.5

56

AbGuotnueckue QakTopsl. BiaxkHOCTb Kak
sKosoruueckuit pakrop. JlaboparopHas
paboTa « AHATOMHYECKHE OCOOEHHOCTH
pacTeHMH U3 pa3HBIX MECT OOUTAHUSD)

0.5

57

Cpenpl 0OuTaHMsI OPraHU3MOB

58

buonornueckne puTMbl

59

Kuznenusie popMbl OpraHu3MOB




60

buoTtnueckue haxkTopsl

3HaueHre OMOTHUECKUX B3aUMOIEUCTBUAM

61 JUTSL CYIIECTBOBAHMS OPTaHU3MOB B Cpelie
obuTaHus

62 DKOJIOTHYECKUE XapaKTePUCTHKU
TOTTYJISIITAH
OCHOBHBIC ITOKA3aTEJIN TOIYJISIIHN:

63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
MI0JIOBasi CTPYKTYpa
OcHOBHBIE TTOKA3aTeNN MOMYJISIIIUN:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIAN

65 DKojoruyeckasi CTpyKTypa MomyJsuu

66 JliHaMuKa ONyJISIUA U e€ peryisius

67 KpuBbie pocta 4MCcI€HHOCTH TOMYJISIIHH.
KpuBbie BEDKHBaHUS
DKoJiornueckas HHIlla BHIA.

68 JlaboparopHas pabora «IIpucnocodneHus 0.5
CEMSIH PaCTEHUI K pacCEICHUIO»

69 Bua kak cucreMa nomyJisiiuii

20 3aKOHOMEPHOCTH TTOBEJICHUS M MUTPAIIAN
JKUBOTHBIX

71 Co00111eCcTBO OPraHu3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKPBITasi CHCTEMa

73 KpyroBopot BelecTB 1 MOTOK SHEPTUU B
KOCHCTEME

74 OCHOBHEIEC TOKA3aTEIU YKOCUCTEMBI




75

DKOIOTHIECKHUE IMUpaMU bl

76 N3meHeHuns cooOIIecTB — CYKIIECCUU

77 [TpupoaHbIE SKOCUCTEMBI. DKOCHUCTEMBI
03€p U peK. DKOCUCTEMbI MOpEl U OKEaHOB

78 [TpupoaHbIE SKOCUCTEMBI. DKOCHUCTEMBI
TYHJIP, JIECOB, CTEMEH, MyCThIHb

79 AHTpPOTIOT€HHBIE SKOCHCTEMBI

80 Ypboskocucremsl. [IpakTrueckas pabota 05
«/3yuenue u onucanue ypooIKOCUCTEMBD» '
3aKOHOMEPHOCTH POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPIraHU3MOB B
IKOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN

82 Pa3HBIX TUTIOB HAa CyOOpraHU3MEHHOM,
OpTaHU3MEHHOM, TIOTYJISIIHOHHOM 1
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obuiernnanerapaas 060109Ka
3emn

84 VYuenne B. U. Bepnanackoro o 6uochepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounochepsl

86 KpyroBopotsl BeniecTs u
OMOTCOXUMHUYCCKHE ITUKITBI

87 3oHanbHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CyIIH

88 YcToitunBoCcTh OHOChepsI

89 DKONOTUYECKUE KPUZHUCHI i UX TIPUIHHBI




90 Bo3zaeiicTBue yenoBeka Ha Ouochepy 1

01 AHTpPONOreHHOE BO3JICHCTBUE HA 1
PaCTUTENIbHBIN U )KUBOTHBIN MUP

92 Oxpana npupoab! 1

93 OCHOBHBIE IPUHIIUIIBI YCTOWIHUBOTO 1
pa3BUTHUS YEJIOBEUECTBA U MPUPOIBI
PanmonansHoe MpUpPOI0NOIB30BaHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpasus 3emiu
HtoroBast kKOHTpoJbHas paboTa

95 1

96 O06o061mIeHne TI0 TeMe « DBOTIOIUS Heé 1
pPE3yIbTATEHI

97 O6006menue o teme «IIpoucxoxnenue u 1
pa3BUTHE )XKU3HU HA 3eMIIe»

98 O6061enne o Teme «IIpoucxoxeHue 1
YeNIOBeKa — aHTPOIMOTEHE3)»

99 O06o01eHue o TemMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHU3MOB)

100 O600menue o reme «Opranu3Mbl U cpeia 1
oOHTaAHU

101 O0001eHne 110 TeMe «DKOIOTUA BUOOB U 1
OIS

102 O6006menue o Teme «buocdepa — 1
rio0anbHast YKOCHCTEMay

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
npyrue; noja penakuuent [laceunuka B.B., AkiimonepHoe o0111ecTBO
«M3natenbeTBO «lIpocBenienre»

* buonorus, 11 knacce/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue; nox penakmueit [laceunnka B.B., AkiimonepHoe o0iecTBo
«3narenscTBO «IIpocBemenue

* buonorus. buonornueckue cucremsl 1 nporiecchl, 10 kimace/ Tepemor A.B.,
[TerpocoBa P.A., O61iecTBO ¢ OrpaHUYeHHOM O0TBETCTBEHHOCTHIO « MOI]
MHEMO3HHA»

 buonorus. buonornueckue cucremsl 1 mporiecchl, 11 kimacc/ Tepemor A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO « MOL]
MHEMO3HHA»

* buonorus. O6mras 6uonorus, 10 kimacce/ 3axapos B.b., MamonTor C.I".,
Conmn H.U., 3axaposa E.T.; mox penakiueii 3axaposa B.b., O6mecTBo ¢
OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEPHOE OOIIECTBO
«M3marenscTBO «IIpocBemienne»

* buonorus. O6mas 6uosorus, 11 kinacc/ 3axapos B.b., Mamontos C.I'.,
Conun H.U., 3axapora E.T.; nox penakiueit 3axaposa B.b., O6miecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «lIpocBemienre»



METOIUYECKHUE MATEPHUAJIBI JISA YUUTEJA

[Iporpamma: IIporpamma no OMonoOruu At 001E00Pa30BATENBHBIX IIKOJI
(coopuuk buomnorus. Paboune mporpammel. [IpeaMeTHas TuHUS y4eOHUKOB
«JIunaus xu3aM». 10—11 Kmaccer: y4ued. mocodue it 001eo0pa3oBaTeIbHBIX.
opranusaiuii: 6a3oBbiii yposens / B. B. [Taceunuk, I'. T'. IlIBenios, T. M.

Edumosa. — M. : IIpocsenienue

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
1. JlabopatopHblil mpakTuKyM bronorus 6-11 kinacc (yueOHOE 3JIeKTPOHHOE
uznanue), PecnyOnmkanckuit MmynbTuMenua reHTp Mocksa. PecryOnukanckuii

MYJIbTUMEIUA OCHTP

2. DnektponHas oubnuoteka. [Ipocsemenne. MynbTumMeanitHOe yueOHOE

nocooue M IIpocsemienue MEJIMA

3. Diigoc-ieHTp AucTaHnuoHHOoro oopasosanus WWW. Km. ru /education

4. bonbmas sunuknoneans Kupumia u Medoaus (anekTpoHHoe yaeOHOE

n3aHue)

5. Anpeca caiitoB B lInTepHere

http://edu.1c.ru

WWW.SOM.SI0.ru

eMHas KoJuTeKius nudpoBbIx 00pa3oBaTeabHBIX pecypcos: http://school-



collection.edu.ru/.

www.bio.1september. ru — I'azera «buonorus» «IlepBoe CeHTAOPs»;
WWW.nature.ru - Hay4yHble HOBOCTH OHOJIOTHH;

www.herba.msu.ru - 6orannueckuii cepsep MI'Y;

WWW.MNI.goV.ru - cailT ¢ rocyapcTBeHHOU nHpopmalmerd MUHUCTEpPCTBA
IIPUPOJIHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - buosorndyeckast KapTHHA MHpa.
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