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MHNOSACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouosorus) Ha
ypOBHE cpeaHero ooOiero odpa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit degepanumny,
OI'OC COO, Konuemnumu mnpenomaBaHusi yuyeOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUM (enepanbHoil pabouel mporpaMMbl BOCIIUTAHHUS.

VYyeonsiii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OAHUM K3 KOMIIOHEHTOB MpeAMETHOW obnacth «EcTecTBEHHO-
HayuyHble mpenMersy. CormacHo mnonoxkenusM DPIOC COO npoduiabHbIE
y4eOHbIE MpeIMEeThl, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennann  oOydeHUsT Ha YPOBHE CpeAHEro ooOimero oOpa3oBaHUS U
IPU3BaHBl OOCCIEYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM, CpPEIHUM
o01KM, cpeTHUM MPodeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBI M3 DJTUX Y4YeOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
PUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/ay, CBSA3aHHBIX C MpodopueHTanueld 00y4aroluXcsi U CTUMYJIUPOBAHUEM
UHTEpEeCa K KOHKPETHOM O0JIACTM HAyYHOI'O 3HAHWA, CBA3aHHOIO C OMOJIOTHEH,
MEIUIUHON, SKOJIOTUEMN, ICUXOJOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydyebnomy mnpeamety "buonoruss" maér mpencraBieHue o
HeMu M 3ajadax Hu3ydeHust ydyeOHoro mpenmera «buonmorus» Ha yriyOn€éHHOM
YPOBHE, ompeaesseT o0sa3aTebHoe (MHBapUaHTHOE) TPEAMETHOE COACpIKaHUE, €ro
CTPYKTYPUPOBAHHME TIO pa3fesaM MW TeMaM, paclpeiesieHue 10 Kiaccam,
PEKOMEHIYET MOCIEAOBATEIbHOCTh HM3YyYEHHsS Y4YE€OHOro MaTrepuajla ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOTO TMpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme mno Ouosioruu
peanu30BaH MNPUHILMI MPEEMCTBEHHOCTH C HU3yYeHUEM OWOJOTMUM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarogaps 4YeMy MOpOCMaTpPUBAETCS
HANPaBJICHHOCTh HA  TMOCJEAYIOIee pa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpHEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJOTHYECKOTO MBIIUICHUS], MPEJCTAaBIECHUN O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOrO0 OTHOIICHUS K OKpyXaromew mnpupoaHoit cpene. B
nporpaMme 1o OHOJOTMM TaKK€ IOKa3aHbl BO3MOXXHOCTH YYEOHOIro MpeaMera
«buonorusiy B peammsaruu  TpeboBanmiit DPI'OC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHUpPOBAaHWK  OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATENBHOW  JI€ATEIbHOCTH
00yyaromuxcsi MO0 OCBOCHUIO COJIEpXKaHUSI OHOJOTMYECKOro O0pa3oBaHUsI Ha
YPOBHE CpeHero o01ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIiero oopa3zoBaHuUs
3aBepiiaeT Ouoyioruueckoe oOpa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha



paciidpeHre U yriyOjeHue 3HaHUM o0y4arouuxcs O JKMBOM IPHUpOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
TeHETUKH, CEICKINHN, OMOTEXHOJIOTUH, SBONIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOro mnpeamera «buomorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOIYUYEHHUIO
Ouojormyeckoro  oOpa3oBaHHMs B By3aXx W OpraHu3alusX  CPEIHEro
npodeccronanbHOro 00pa3zoBanusa. OCHOBY €ro cojepkKaHusl COCTABIIAECT CUCTEMA
OMOJIOTMYECKUX  3HAHWW, TOJYYCHHBIX TPU HU3YYCHHH  OOydYaIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3/esioB OMOJIOTMHA Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TONYYarOT pa3BUTHE. Tak,
pacimipeHbl U yriayOsjeHbl OHOJOTWYECKHE 3HAHUS O PACTEHUSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YeNIOBEKa, OOIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI YIS MOCIETYIOIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYEHHBIMH OOYYAIOIIMMUCS IMPU HU3YUYEHUU
$u3KMKM, XUMHH, Teorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpammel 1o ydyeOHomy npeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYCHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIE JJI )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHu3alliy, IBOJIIOIMH OPTaHUYECKOT0 MHpa Ha 3emJie,
COXpaHEHUsi OHMOJIOTMYECKOro pa3HooOpasusi 1uiaHeTel. Tak, B 10 kiacce
U3y4aloTCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOJIIOTHU U
OMOJIOrMH Pa3BUTHUS, TEHETHUKU M CEJIEKUUU, OMOTEXHOJOTUU U CUHTETHUECKOMN
OMOJIOTUH, aKTyaJIM3UPYIOTCS 3HAHMS OOydaroIMXcs MO0 OOTaHWKE, 300JI0THH,
aHaromMuu, Qusnonoruu uenoBeka. B 11 kiacce u3ywaroTcsi 3BOIIOLMOHHOE
y4€HUE, OCHOBBI IKOJIOTUHU U yUYeHHE 0 Ouocdepe.

VYuebnniii mnpeamer  «buonorus» mpu3zBaH  00€CIEUUTh  OCBOEHHUE
oOyJaromuMucs: OMOJIOTMYECKUX TEOPUN U 3aKOHOB, WAEH, IPUHLIUIIOB U MIPABUIL,
JeXKaIllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, TMOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHUAX, COBPEMEHHBIX
UCCIIEJIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX aclleKTax OMOJornyeckux 3HaHui. Jlis
pa3BUTHS U TOJAJIEPKAaHUS HMHTEpeca OOydaromMXcsd K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPKAHUH MPOTPaMMbI
1o OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM WIM HMHOW 00ylacTh OWOJIOTMH, BKJIAJOM OTE€UYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PELICHUE BaXKHEUITNX OMOJIOTHUYECKUX U SKOJOTUYECKUX MPOOIIEM.



ens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE —
OBJIaJICHHEe  OOYYAIONIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(QPYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra W MNpUOOpeTeHUue yMEHUi
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUM MHTEpPECA K ONpPEAETIEHHON 00sacTh
npoeccCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEW, WM K BBIOOpPY
y4eOHOTO 3aBEeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JoctiwxkeHue 1enuM u3ydeHus yuyeOHoro nmnpeamera «buonmorus» Ha
yriyOJn€HHOM YpOBHE 00€CTIEUMBAETCS PEIEHUEM CIEIYIOLUX 3a0a4:

OCBOCHHE O0YYaIONUMHUCS CUCTEMBI OMOJIOTMUECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOIroo0pa3uM M OCOOCHHOCTSIX OWOJOTHUYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMYJISALUS, BUJ, OMOreoLeH03, Onocdepa); O BhIJAIOMINXCSA OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaroNIMXcsi C METOJAaMHU TO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMUd  OMOJIOTUYECKHX HayK (MOJIEKYJSIipHOU U
KJIETOYHOM OMOJIOTUH, HSMOPHOJIOTUM U OWUOJOTUM PA3BUTHSI, TEHETUKU U
CeJIeKIINM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTHH, TaJCOHTOJIOTHUH,
OKOJIOTHUH);  METOJAaMH  CaMOCTOSITEIBHOTO  TIPOBEICHUS  OMOJOTHUYECKHX
UCClieloBaHUi B JabopaTopum M B mpupoje (HaOmoleHue, H3MepeHue,
AKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIAJICHUE OOYyYalOLIUMHUCA YMEHUSIMU: CaMOCTOSITEJIBHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIOIB30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJIB30BaTHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTAaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIUAIbHO-3KOHOMHUYECKUMHU M  OIKOJIOTHYECKUMHU
npo0jeMaMu 4YeJOBEYECTBA; OLIEHUBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOIIICHUIO K OKpY’Kalolled NpUpOAHOM cpesie, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBI0  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTh W COOJIONATh  MEPHI
npoduakTUKU WH(GEKIIMOHHBIX 3a00J€BaHUN, TIPaBWIa TTOBEJACHUS B MPUPOJIEC U
oOecrieueHrs 6€30MaCHOCTH COOCTBEHHOM KMU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO M  TEXHOTEHHOI'O  XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIEC HAyUHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00YyYArONINXCSI MHTEIUICKTYIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
B IMpOIlECCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBHITUSAMH UM COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOieMaMH, METOAOJOruen
OHMOJIOTUYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTATbHBIX
UCCIIEIOBAHUM, pelIeHrs OUOJIOTHYECKUX 3a]1ay, MOJICIIUPOBAHUS OMOJIOrMYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YyYaIOMMXCs [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
LEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEICHUS B IPHUPOJIE;
WHTETPAllUN €CTeCTBCHHO-HAYYHbBIX 3HAHUH;

npuoOpeTeHre  OO0ydYaoIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAIHLHOM
IPUPOAOIONH30BaHUN (COOMIO/IEHNE TpaBUJ TOBEJIECHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXarolmux Joaer  (coOmoaeHuss Mep NpoPUIakTUKKA — 3a00JICBaHUI,
obOecrieueHrne OE30MACHOCTH JKU3HEACSITEIIBHOCTH B YPE3BBIYAMHBIX CHUTYAIIHSIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUMN B TOBCEAHEBHOM KU3HU;

CO3/IaHHM€  YCIOBHH  UIsl  OCO3HAaHHOTO  BbIOOpa  OOYYarOIIUMUCS
VH]IUBUTy aJIbHOU 00pa3oBaTenbHON TPAaeKTOPHH, CIIOCOOCTBYIOIIIEH
NoCIIeyIoeMy Tpo(ecCHOHATFHOMY CaMOOTIPECICHHIO, B COOTBETCTBUHM C
WHMBUYy aJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OO61iee ynca0 4YacoB, OTBEJACHHBIX HAa U3yYeHHE OMOJIOTHMU Ha yTiyOJIEeHHOM
ypOBHE CpeaHero oobiero oopazoBanusi, coctasiser 136 yacoB: B 10 kiacce — 68
yaca (2 yaca B Hezento), B 11 kmacce — 68 gacoB (2 yaca B HEZIEIHO).

Ot6op opraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOyYECHHS OHOJIOTHH
OCYIIECTBJISIETCS ¢ YYETOM cHenu@UKU ero COoJEp KaHHs W HAMpaBIEHHOCTH Ha
POJOJDKEHNE OHMOJOTHYECKOro 00pa3oBaHMsI B OpraHU3aIUsAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTENbHBIM YCTIOBHEM MPU 00y4YeHUN OMOJIOTUU Ha YIIIyOJIIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHHUE JIA0OPATOPHBIX M TpakTUYecKux pador. Taxke ydactue
0o0y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENBCKUX PadoT,
TEMaTHKa KOTOPBIX OMNpEICISCTCS YYUTEJIeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATBHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXXAHUME OBYUYEHUA
10 KITIACC

Copnepxxanue mporpamMMmsbl, BBIICICHHOE KYpcu8oM, HE BXOAUT B MPOBEPKY
rocyiapctBeHHoi utorooit arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKka

CoBpemenHas OMOJIOTHS — KOMITIEKCHasI Hayka. KpaTkas ucTopusi pa3BUTHS
ouosoruu.  buojornueckue HaykKd W H3ydyaeMble HMH  IIPOOJIEMBI.
OyHIaMEHTANIbHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIE MCCICAOBAHUS B
OuoJIoruu.

3HadeHue O6uojoruu B (POPMUPOBAHUHN COBPEMEHHOUW €CTECTBEHHO-HAYYHOMN
kapTuHbl mupa. IIpodeccun, cBszaHHbie ¢ Ouojorueil. 3HaueHUe OHUOJOTUHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKAa: MEIUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBL.

JdemoHcTpanumn

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. . Meunnkos, H.
N. Basunos, H. B. Tumodees-Pecockuit, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl u cxembl: «CBsI3b OMOJIOTMM C JOpPYrUMU HaykKammu», «Cucrema
OMOJIOrMUECKUX HAYK.

Tema 2. 7KuBble cMCTEeMbI U MX U3Y4YeHHUE

KuBbie cuCTEMBl Kak mpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CJI0XHOCTh W YINOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpoBHU oOpraHu3allid KUBBIX CHUCTEM: MOJICKYJISPHBINA, KJICTOYHBIMH,
TKAHEBBIU, OpPTraHU3MEHHBIMN, MOMYJISIHUOHHO-BUIOBOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuit), oOuochepupiii. Ilpoueccbl, Hpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKH >XUBOTO. JKW3HB Kak ¢opMa CyIIECTBOBAHUS
Martepud. Hayku, n3ydaromue >KMBbl€ CUCTEMBI HA PA3HBIX YPOBHSX OpraHU3allH.

N3ydenune xuBbIX cucteM. Metoasl Ouonornyeckoil Hayku. Habmronenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATH3aIMA, MeTaaHanus3. [lonsaTue o 3aBUCUMON U
HE3aBUCHUMOW mnepemMeHHOU. IlmaHmpoBanne skcnepumenTta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormdeckux maHHbIX. OIEHKA JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTaTtoB. [IpUYMHBI HCKaX€HUS PE3yJIbTATOB JSKcrnepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buomornueckue
cuctembl», «CBOWCTBAa KUBOW MaTepUn», «YPOBHU OPraHU3ALMUU KUBOU
npuponp», «CTpoeHHe XKWUBOTHOW KIETKW», «TKaHW JKMUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos», «buochepa», «Metoas
W3YUYCHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue:  naboparopHoe  oOopydoBaHWE  JJiA  IPOBEACHUS
HAOJII0ICHUM, U3MEPEHM I, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHue pa3aUYHBIX METOAOB IpPH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUMHUIA KuBOro. Mcropus
OTKpbITUSA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOUHOU
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM M KJIETOYHOM  OWOJIOTMH:  MUKPOCKOIUS,
xpomarorpadusi, 3eKTpodopes, METOJl MEUYEHBIX aToOMOB, Au(depeHInanIbHOe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKCUpO8aHHbIX
Kiemok. DIEeKTpoHHas MUKpockonus. Koxgokanvnas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI», «JIEKTPOHHBIM MHUKPOCKOI,
«VcTopus pa3BUTUS METOJOB MUKPOCKOTTUN.

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

IIpakTuyeckas padora «/3ydyeHHne METOAOB KIETOYHOW OHOJOrUU
(xpomarorpadus, saexrpodopes, auddepeHuaIbHOe IEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XWMHUYECKUM COCTaB KJIETKH. Makpo-, MHUKPO- W YJIbTPAMUKPOAJIEMEHTHI.
Bonma m e€ posp Kak pacTBOpPHUTENs, peareHra, y4acTue B CTPYKTYPHUPOBAHHUH
KJIETKH, TETUIOPETYJSIIuU. MuHepanbHbIe BEIIECTBA KJICTKH, UX OWOJOTHYECKas
poJib. PoJib KATHOHOB U AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornyeckue mnoiauMepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKOBOM MosieKky:bl. [lepBuunas
CTpyKTypa Oejnka, TenTHAHAs CBsI3b. BTopwuHas, TpeTWdYHas, YeTBEPTUYHAS
cTtpyktypel. Jlenarypamusi. CsoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonorunueckue GpyHkuun 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuapl, IMCaXapyibl, OJIMTOCaXapuAbl U OJIHCAXAPUIBIL.
O6mwmit mmaH cTpoeHuss W (PUBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckue pyHKIUMN YTIEBOIOB.

Jlumunet. T'uapodunbHo-ruapodoOHbIe cBoiicTBa. Kimaccudukamms munuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, cTepounbl. buonormueckue QyHKIAN
aunuaoB. OOmme CBONCTBA OMOIOTHYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, MTOJIYTIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xomruiementapuoctu. [IpaBmno Yapradda. Crtpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxaenue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®ynkuuu PHK B kiieTke.

Crpoenue monekysibl AT®. Makposprudeckue cBa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
Kietke. [pyeue wykaneozuompugocpamer (HT®P). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, nPomeoMuKHu.

CtpykTypHasi OUOJIOTHs: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOjekyid. Mooenuposanue
CmMpYKmypol U QYHKYUL OUOMONEKYL U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes 6UOMONEKY]l U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpanuu

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

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

Tabmuubr u cxembl: «llepuognueckas TabnauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOJBI», «BelecTBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOEHHE MOJIEKYII
yriieBoaoB», «CTpoeHne MoJIeKyn JHUnuAoBy», «HyKIeuHOBbIE KHCIOTBIY,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XUuMHYECKas ocyaa U 000pyA0BaHHE.

JlabopaTopHasi padora «O6HapyxeHHE OCJIKOB C MOMOIIbIO Ka4€CTBEHHBIX
peaKuuin.

JlaGopaTtopnass  paGora  «VccinemoBaHuWe — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KJIETOK: DJyKapHOTHYECKass W mpokapuotnueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapuoTHIecKoi kieTku. Kierounas crenka 6akTepuil 1 apxen.
Oco0EHHOCTH CTPOEHHUSI TeTepOTPOPHON U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo 1 poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBAHHE AYKapUOTUYECKOU KJIETKH.
[na3zmatnueckass wmemOpana (riazmanemma).  CTpykTypa IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcrOpT BelIecTB yepe3 IIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obnery€énnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). Ilomynponunaemocts MeMOpanbl. PaboTta HaTpuii-
KaJMEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (aronuTto3. DKk3o1uTto3. Kierounas
crenka. CTpykTypa v PyHKIIMU KJIETOYHON CTEHKU PACTeHH, rprOOB.

Hurormasma. [urozons. Lutockener. [IBukenne nuroruiazmbl. OpraHouabl
kineTkd. OnHoMeMOpaHHbIE OpraHouibl KIETKH: HHAOIJIa3MaTHYecKas CeTh
(OIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHUE W (yHKUHMH. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPTraHOWIOB KieTKH. CTpoeHHEe TpaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHbIX ~ MeMmOpaH. [manmkuii  (arpaHyJsIpHBIA) — IHAOIUIA3MAaTUYECKUN
petukynym. CexkperopHas QpyHkuus anmaparta ['onbmxu. Moougurayus 6enkos 6
annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoaxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosn pacturenbHbIx KieTOK. Kitetounbiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJIPHUHU,  IJIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMHM MUTOXOHJpUU M 1wiactui. llepBuunele,
BTOPUYHBIE H  CJOXKHBIE  TUIACTUAL  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJIOPOIJIACTBI, XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouspl kietku CtpoeHue W GyHKIUM HeMeMOpaHHBIX
OpraHOUI0B KJICTKH. Pubocomel. IIpomesicymounvie Qunamenmeoi.
MukpodunameHTsl. Axkmunogvle Muxkpogunamenmol. MplIIEUHbIE — KIIETKH.
Axmunosvle KOMnOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CrTpoeHwe U JBWIKEHUE JKTYTHMKOB W pecHUYEK. MHKpOTpyOOUKH
nutomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIILIKU, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHUE
XpOMOCOM B HWHTeppazHOM snpe. Iyxpomamur u eemepoxpomamunr. benaxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHoOU 00010uKku 6 mumosze. Aoephblil
Mpancnopm.

Knerounsie BkimtoueHusi. CpaBHHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTEeIbHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuupbl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpOo€HME  pacTUTENbHOM  KIeTKW», «CtpoeHne
MUTOXOHAPUMNY, «S1po», «CTpoeHne NpOKapUOTUUECKON KIETKI.

OO6opynoBaHHe: CBETOBOM MHKPOCKON, MHUKPOTMPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIpENapaThl OaKTepUaaIbHbIX KIETOK.

JlaGoparopnass pabGora «I3yueHue CTpO€HHUS KJIETOK Pa3IUYHBIX
OPTraHU3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOICTB KIETOUHON MeMOpaHbD».

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

IIpakTuyeckass  padora  «l3yueHue  JBMOKEHHUS  LUTOIUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpallleHUe JHEPTUH B KJIETKe

AccUMMITALINS ¥ TUCCUMIISIIS — JIBE€ CTOPOHBI MeTabom3ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIA W TeTepoTpOoHBIA. YdUacThe KHUCIOpOoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe obOecrneueHue KieTku: mnpeBpanieHne ATD B
oOMeHHbIX Tmporieccax. DepMeHTATUBHBIM XapakTep peakluuil KIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuusi GepMeHTOB OT HEOPraHMYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBruuHBIA CHHTE3 OpPraHUYECKHX BeElIECTB B KieTke. DotocunHTes.
AHokcueenHblll U oKcuceHHbld omocunmes y baxkmeputl. Ceemocobuparowue
nUSMEHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Polb XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas (aspl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsgHME pa3iauyHbIX (HAKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUPYIOIIME OaKTepuu, >KeIe300aKTepuu, CepoOAKTEPHUH, BOIOPOIHbBIC
OakTepuu. 3HaUYEHUE XEMOCHUHTE3A.

Ana’pobnbie opranu3mbl. Buabl Oposkenusi. IIpomykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH OOJIe3HEH.

AspoOHBbIe OpraHu3MBI. Oransl JHEPreTUYECKOr0o oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe okuciIeHHE, WK KIETOYHOE JbIXaHUE. PO MUTOXOHIpHUI B
npolieccax ouonornyeckoro okucienus. [{uknnueckue peaknuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwvi. IlpeumyiiectBa a’poOHOrO MyTH
oOMeHa BelecTB nepe aHadpOoOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

JdemMoHcTpanuu

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

Tabnuupr u cxeMbl: «DOTOCUHTE3Y, « IHEPreTHUECKUl 0OMen», «brocunres
oenkay, «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

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

JlabopaTopnass pabora «/3ydyenue (QepMEHTATUBHOIO paCIICTUICHHS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopnass pab6ora «CpaBHeHuE mTpoOIEecCOB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEHUE MPOLIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacseacrBeHHass uHGoOpMalus U peajin3anus eé B KIeTKe

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

Tpancnsiuus u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnosusi O6uocunre3a Oenka. KomupoBanume amumHokucior. Pombp pubocom B
OouocuHTe3e Oerka.

Cospemennvie npedcmasienus o cmpoenuu cenog. OpraHuzalys reHoMa y
MPOKAPUOT U PYKApHOT. Perynsiius akTUBHOCTH T'€HOB Yy TIpokapuoT. ['mmortesa
onepona (®. XKako0, XK. MaHo). MoaexynsipHvie mexanuzmvl IKCNPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsius 0OMEHHBIX
poreccoB B kieTke. KiieTounslii romeocTas.

Bupycsl — HekneTounble (hOpMBI )KU3HU U OOJUTraTHbIE mapa3uTbl. CTpoeHUE
MIPOCTHIX U CJIIOKHBIX BHUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHeHHbIN YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanust yenoBeka, UBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHbie U MEAUIIMHCKHAE TPOOJIEMBI.

buoungpopmamuxa: unmeepayus u anaruz o6onvuiux maccugos («bigdatay)
CMPYKMYPHbIX OUonocuyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
IIpoepammupyemoie pynxyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.



JdemoncTpanuu

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

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

IIpakTuueckas padora «Co3/1aHre MOJIEIIA BUPYCA.

Tema 8. ) KusHeHHbIH HUKJ KJIETKH

Knerounsi 1uki, ero mnepuonabl W perynsaiua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH MpOIECCOB, MpOTEKaMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecunrtetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUN U
MOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) TIEPUOIBI UHTEP(DA3HI.

Matrpuunsiii cunte3 JHK — permuxauus. [Ipunnunsr permkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIJIEIBbHOCTD.
Mexannsm permukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTHIl. JIUIUIOMIHBIA W
raruiouJHbeIi ~ HabOpel  XpoMocoM. ['oMosoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

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

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

Perynsauust MuToTHUECKOrOo IMKIA KiIEeTKH. [Iporpammupyemas kieTouyHas
rubesb — arnomnTos.

Knerounoe s1po, XpoMocombl, (yHKIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaugpepayuu, oughgpepenyuposku, cmapenus u eudenu xiemok. «lL{ugposas
K1emKay — ououHgpopmamuveckue mooeiu QYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3», «CTpoeHue
xpomocom», «Pemmkanus JJHK.

OO6opymoBaHKe: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MUTO3 B KJIETKax
KOpEIIIKa JIyKay.

Jlabopatopnas  pabora  «/3ydyeHwme  XpoMOocOM  Ha  TOTOBBIX
MUKpOITIpenapaTax.

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

Tema 9. CTpoenue u QyHKIUM OPraHN3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSIT U KUBHEACATENbHOCTU  OJIHOKIJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBbIC TPHUOBI, OJHOKIECTOUYHbHIC
BOJOPOCIIH, APyTrue NpoTUCThl. KoJoHMaNbHbIE OpraHU3MBbI.



B3auMocBs3p 4acTel MHOIOKJIETOYHOrO OpraHu3ma. TkaHu, OprasHel W
cucteMbl opraHoB. Opranusm Kak €IMHOe 1enoe. ['omeocTas.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, MPOBOJSIIASA, OCHOBHAas, MexaHudeckas. OCOOECHHOCTH CTPOECHUS,
GbyHKINN 1 PacTONOKEHHs TKAHEH B OpraHax pacTEHUHN.

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

Opransl. BereratuBHble W TIeHEpaTHBHBIE OpraHbl pacTteHuil. Opranbl u
CHCTEMBI OPTaHOB XUBOTHBIX U YesoBeKa. OyHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranuzmoB. Kapkac pactenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX XMBOTHBIX. HapyHblii U BHYTpeHHUU ckeneT. CTpoeHue u
THIBI COCAUHECHUST KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHHUE MHOTOKJIETOYHBIX PaCTCHUM:
TPONMU3Mbl M HACTUU. JIBUKEHHME MHOTOKJIECTOYHBIX JXMUBOTHBIX M YEJIOBEKA:
MbImieuyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opramusmoB. IlormomieHne BOABI, YIJIEKMACIOrO Ta3a U
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHue XUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKJIETOUHOE mnuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTAEIBI
MUIIEBAPUTENILHOTO TpakTa. [lumeBaputenvHble kene3bl. lluimieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuii. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxarenbHas OBEPXHOCTD.
KabepHoe u nérouynoe apixaHue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUSI JIETKUX IMO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHass cucTema 4elioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsus apixanus. J{prxatenbapie 00bEMBI.

TpaHcnopT BeEWIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcnopT BemIeCTB y JKMBOTHBIX. KpoBeHOCHass cucremMa U €€ OpraHbl.
KpoBeHocHass cucTteMa MO3BOHOUHBIX JKMBOTHBIX U 4enoBeka. Ceparle,
KPOBEHOCHBIE CcOCylbl M KpoBb. Kpyru KpoBooOpaiieHHsl. DBOIIOLHOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX JKMBOTHBIX. PaboTa
cep/ra v €€ perysius.

Beigenenue y opranu3MoB. Beinenenue y pacrteHuil. Beimenenue y
*KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbel BbeiaeneHus. OunbTpanus,
CeKpenus U 00paTHOE BCACHIBAHWE KaK MEXaHW3MbI Pa0OTHI OPTaHOB BBIICICHUS.
CBsi3b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Beienenue y



NO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPranu3moB. CHopsl
OakTepuii M ULUCThl MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. Cpeacta macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOJHBEIE.
3ammTa opranu3Ma ot OojeszHeil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIE M NpUOOPETEHHBIN crnenupuIecKuii
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnnasintenbHble OTBETHI OPraHU3MOB. POJIb BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocte um  perynsuus y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazgpaxumocts wu  perymsauusa y
pactenuid. PocToBbIe BEECTBA U UX 3HAYCHHUE.

HepBHast cucrema u pedrexTtopHas peryisuuss y KUBOTHbIX. HepHas
cUCTEeMa U €€ OTHEJbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKHUBOTHBIX. OTHeNbl TOJOBHOIO MO3ra MO3BOHOYHBIX YXKMBOTHBIX. Pedrnekc u
pednexropHas myra. be3yciioBHbIE U YCTOBHBIE pE(DIEKCHI.

I'ymopanbHas peryisuus M 3HAOKPHUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
Kene3pl HHOOKPUHHOW CUCTEMBI M HUX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3auMocBsa3bp HEpBHOW U SHIOKPUHHON cucTeM. [unortanamo-runodusapHas
cucTeMa.

JdemoncTpanuun

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopociny, «bakrtepun», «lIpocreimme», «OpraHbl IBETKOBBIX PACTECHHI,
«CucremMpl  OpraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHune
HaceKkoMbIX», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue crelsy,
«CTpoeHHE NHUCTOBOM IUIACTHMHKW», «TKaHM >XKUBOTHBIX», «CKEJET 4Yel0BEKa»,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHUCTEMa, «HepBHast  cucremay, «Koxay, «MpIllIeyHasE ~ CHCTEMay,
«BpigenurenbHas cucrema», «HIOKPUHHAS cucTeMay, «CTpOEHHE MBIIIIbD,
«mmynuter»,  «KuimieuHonosioctHeie», «(Cxema  INUTaHUA  PACTEHHI»,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema ssArymkum», «HepBHas — cucrtema
npecMmblkatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKONIUTaroIX», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opynoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOUHBIX
OpraHu3MOB, MHUKpOIpenapaTrbl TKaHEH, PAaKOBHUHBI MOJUIIIOCKOB, KOJUIEKIUU
HACEKOMBIX, HUTJIOKOXKHX, *KUBbIE IK3EMIUIAPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUil pa3HbIX OTJAEJOB, BIJIAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEIOBEKa,
o0opyoBaHuE AJI IEMOHCTPAIIMK MIOYBEHHOTO U BO3IyIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHns Kpaxmaiia u OelIKoB oA AelcTBrueM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXATENIbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTeHUI.

JlaGoparopHasi padora «3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHue opraHoB IIBETKOBOT'O PACTECHUS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHU3MOB

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

[TomoBoe pasmuoxkenue. [lomoBbie KieTKH, Win rameTtel. Meio3. Craauun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruomornueckuii cMbICi
M€Ho3a M IIOJIOBOTO IIporecca. Mewo3 W €ro MeCTO B JKM3HCHHOM ITHUKJIC
OpraHU3MOB.

[IpenzapoapimeBoe pazBurue. ['amerorenes y KuUBOTHBIX. [10JIOBBIE HKeEIE3HI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpPUOHAJIbHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOZOTBOPEHUS: HAPYKHOE, BHYyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooeru mopghocenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenune. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUST MIIEKOMMUTAIONIUX. 3apOJBIIICBhIE JIUCTKU
(ractpynsinus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumMHoe
BIUSHAE YacTel pa3BUBAIONICTOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIINS).
3aknazka TUTaHa CTPOCHHMS JKMBOTHOTO Kak  pe3ysbTaT HUEepPaApXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHne Ha >MOpPHUOHANIBHOE pPAa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButue xuBOoTHBIX. [locTomMOpmoHanbHBIN Tepuon. [lpsmoe u
HenpsMoe pasBuTthe. Pa3zBurue ¢ meramMoppo3oM y OECHO3BOHOUHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoOJOrMYeckoe 3HAUY€HHE NPSIMOrO0 M HEMPSMOTO



pa3BUTHSL, UX PACIPOCTPAHEHUE B MpUpPOAE. THUIBI pocTa KUBOTHBIX. DaKTOPHI
PEryJsiiuy poCTa >KMBOTHBIX U YesioBeka. CTauu MocTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esnoBeka. [leproabl oHTOreHes3a uenopeka. CTapeHue u CMepTh Kak
OHMOJIOTMYECKHE MTPOLIECCHI.

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

MexaHu3MBbl PETYJISIMUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabnmuiel 1 cxembl: «BereratuBHOe pa3MHOeHHEY», «TuIbl Oecrnoynoro
pa3sMHOXKeHUs», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHOXeHUE TUAPB, «Meio3y», «XpoMocombl», «l'amerorenes», «CTpoeHue
AWLEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuu OHTOreHe3ayn, «lIpsamoe u
HENpsAMOE pa3BuThE», «Pa3Butme M™amckoro xyka», «Pa3Butue capaHumy,
«Pa3Butne narymkm», «JIBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHHI»,
«CtpoeHue ceMsiH OJHOJIONbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBINA UK
MOPCKOM  KamycTb», <« KH3HEHHBIM IUKI MXa», «KHU3HEHHBIA UK
MarnopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpMATO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydyeHue CTpOCHHMS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

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

JladbopaTtopnass padora «CtpoeHue OpraHoB Pa3MHOKEHHUS BBICHIUX
pacTeHu».

Tema 11. I'eneTMka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

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

OCHOBHBIEC TEHETHYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIEIbHBIC TEHBbI, AJbTEPHATHUBHBIE IPU3HAKW, JOMHUHAHTHBIA W PEUECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPUIOJOTUYECKUM,  IUTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdemMoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuirel u cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIIUBaAHUSD.

JlabopaTtopunass padora «Jlpo3odpuna kKak OOBEKT TI'E€HETHUUYECKUX
VCCIIEOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBolii 3akoH MeHuens — 3akoH
eaMHO00pa3usi ruOpUI0B nepBoro nokojieHus. [lpasuino nomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacIICIUIEHWs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelnuBaHus. [ umores3a 4ucToThl raMer.

AHanuzupyouiee ckpemnBanue. [[poMeKyTouHbI XapakTep HaclieIOBaHMUS.
Pacmerienue nmprusHaKkoB IpU HEMTOJIHOM JOMUHUPOBAHUU.

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

CuermienHoe HacnenoBanue npusHakoB. Paborel T. Moprana. CuernieHHOe
HACJIEIOBaHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TeHaMUh. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

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

['enorun kak nenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE AEUCTBUE
reHa. MHOXECTBEHHBIM ayienu3M. B3anMoAeiCcTBUE HEAJUIEIbHBIX TI'E€HOB.
Kommnnementapuocts. Dnuctas. [Tonumepus.

['eHeTnyeckuii KOHTPOJIb pPa3BUTHUSI PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
Takke (PU3MOJIIOTMYECKUX TMPOIECCOB, IMOBEICHUS M KOTHUTHUBHBIX (YHKIHUH.
['eneTnueckue MexaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYecKHe acleKThl KOHTPOJIS H
W3MEHEHHS HACJICICTBEHHON MH(OPMAIIUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabnuupl u cxemsl: «IlepBbiil 1 BTOpoil 3akoHbl Menaens», «Tperuid 3aKkoH
Mengens», «AHaIM3UpPYyHOIIee CKpemuBanue», «Hemomnoe moMuHUpPOBaHUEY,
«CruersieHHOEe HacleIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeThka Imoay,



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

OOGopynoBanue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TEPBOrO TOKOJEHUS U paCUICIUICHUS NPU3HAKOB, MOJENIb s
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIEAOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTpPAllUM CLEIUICHHOTO HACJIEIOBAHUS NPHU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOTO
CKpENIMBaHUA y IPO30DUITBD».

IIpakTnueckas  padora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030DUIIBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

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

MoaudukanonHas U3MEHYMBOCTh. Ponb  cpenbl B (OpMHUpPOBAaHUU
MOAU(PUKALMOHHON M3MeHunBOCcTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psin u BapuauuoHHas kpuBas (B. HMoramucen). CoiicTBa MOau(pUKanMOHHON
U3MEHYHMBOCTH.

I'enoTunMuyeckas N3MEHYNBOCTh. CBOWCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAs.

KomOunaTuBHasi u3MeHYHMBOCTH. Meio3 W TOJIOBOM MpOIEcC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JaHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTauuoOHHasT W3MEHYMBOCTb. Buabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbICE MyTaluW. SnepHbIE U
HUTOIUIa3MaTuYeckue myTtannv. CoMaTUYeCKUe W TMOJOBbIe MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BJIUSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTUYECKUX pSAJIOB B
HacneacTBeHHoW m3meHuuBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

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

JdeMoHCcTpanuu

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

Tabmuiet u cxeMbl:  «Buasl  u3MmeHunBOoCTHY», «MoaudukanuoHHas
U3MECHYHUBOCTHY, «KombOuHaTHBHAs W3MCHYHUBOCTHY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHUYecKnue 3a00JIeBaHUs YeIoBeKay, « Buabpl MyTarmii.



OO6opynoBanue: XUBbIe W TepOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadum) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOMU(PUKANMOHHON W3MEHUMBOCTU. [locTpoeHWe BapualMoOHHOTO psna U
BAPUALIMOHHOU KPUBON».

IIpakTuyeckas padora «Mytanuu y gapo3odusibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesi0BeKka

Kapuorun uyenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHS T€HOMA
yenoBeka. Meronpl  M3ydeHUsT T€HETHMKHM  YEeJIOBEKAa: TIE€HEaJOTMYeCKUM,
OJIM3HEIIOBBIH, LUTOr€HETUYECKUH, MONYJISIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHIA. CoBpeMeHHOE ONPEIECIICHUE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
IT11P-ananu3a. HaciaeacTBeHHbIC 3a00JIeBaHUS YelIOBeKa. | €HHBIC 1 XPOMOCOMHBIC
Ooje3HM 4YesoBeKa. boJie3HM C HACIENCTBEHHOW MPENpacroyioKEHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILCHUU U JICYEHUH T'€HETUUYECKHUX
3a0oneBaHUi 4YenoBeKka. MeauKo-TeHeTUUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
kieTku. [loHsITHE «TEHETHYECKOTO Tpy3a». ITUUECKUE aCHEeKThl UCCIEIOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTophl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
bU3UYECKOMY U XMMHUYECKOMY 3arps3HEHHIO OKpYsKaroleh cpesnl. ['eneTnueckas
MPEIPACIIONOKECHHOCTD YETOBEKA K MATOJIOTUSIM.

JdemoncTpanuun

Tabnuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4YEeHHs] TEHETUKHU
yesioBeKay, «l eHeTnyeckue 3a00JeBaHUS YETOBEKa.

IIpakTHyeckas padora «COCTaBICHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cennekunst OpranusMoB

JlomecTuKanusg H CEJEeKUUs. 3apOXKICHUE CEIEKIMU U JIOMECTHUKALUU.
Yuyenne H. WM. BaBumoBa o lleHTpax mnpoUCXOXKIEHUS U MHOro00Opas3us
KyJbTYPHBIX pacTeHuil. Poip celekuuy B CO31aHUM COPTOB PACTEHUA M MOPOJ
*uBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TIOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHuunBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKIIMOHHOU paboTHhI.

Metoanl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUYaJIbHBIN. Oramnsl KOMOWHAIIMOHHON CCJICKIINU. HcnwiTanue
NpoU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbIo aHanu3a JIHK.

HckyccTBeHHBIN ~ MyTareHe3  Kak  METOJ[  CEJCKIHMOHHOM  paloThlI.
PannanmoHHblil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTalui y KyJIbTYPHBIX



dbopm opranusmoB. Vcmonp30BaHHE TE€HOMHOTO PENAKTHPOBAHUS M METOOB
pexoMOuHanTHBIX JIHK 17151 monmydenust iCXOAHOro MaTtepuaa JIjsi CeleKIUu.

[Tonyuenue MTOJTUTIIIONIOB. BuyTtpusugoBas ruOpUaAN3aIIKS.
bnuskopoacTBeHHOE — cKpenuBaHue, WiauM  MHOpuauHr.  HepoacTBeHHoe
CKpenuBanue, win aytopuauHr. ['erepo3uc u ero npuyuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruioaus
MEXBHUIOBBIX THOPUAOB. JIOCTHXKEHHS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHUe U U3yYEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. H3yuenue, coxpanenue u  ynpaegieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYueCmeyiomux U co30anusl Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUeM COBPEMEHHBIX Memo008 HAYUYHbIX UCCAe008aAHUl,
nepeoosuvlix uoetl U nepcneKmueHbX MexHoI02UlL.

JdeMoHcTpanuu

[Toptpersr: H. . BaBunos, . B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «LleHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHMBOCTH,
«MeTtoapl cenekiuny, «OTaaIéHHas Tuopuan3anusy, «MyTtareHesy.

JladopaTopHas padora «/3yyeHue copTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «3ydeHrue METOAOB CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOABI M JOCTHDKEHHUS CEJICKIIUM PACTCHUN WU
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM Yy4acTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpPaTOPUIO
arpOyHMBEPCHUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0THA U CHHTETHYECKAas OMOJIOTUS

OOBeKThl, UCHOJIb3yeMble B OHWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuimonHas
OMOTEXHOJIOTUS:  XJICOOMEUeHHEe, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpobuonornueckuit cuntre3. OOBEKTbl MHUKPOOMOIOTUYECKHUX
TexHosiorui. [IpousBoaCcTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO0 MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalIuX He BCTPEUAIOIINECS B IPUPOe OMOCUHTETUIECKUE Ty TH.



Knerounas unxxeHepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PAaCTEHUU U
#*uBOTHBIX. Kpuobanku. Comatuyeckas rTUOpUAM3aLUSA W  COMATUYECKUU
sMOpuorene3. lcnonp30oBaHuE TaIIOWIOB B CeJEKIUU pacTeHuil. llonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmelduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KMUBOTHBIX. METO/ TPaHCIUIAHTALUK S/I€p KIETOK.
Texnonoeuu 0300p08JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKeHUss UM NEPCHEKTHBbI  XPOMOCOMHOM W T€HHOM  HHYKEHEPHUH.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOJIEMbI T€HHON MHXEHEPUHU.

Memuuunckue ouorexHonoruu. [loctrenoMmuas nudposas meaunusa. [1LP-
JMarHoCTUKa. MeTaOoJIOMHBIM aHaIM3, TEHOIICHTPUYCCKHM aHaJIu3 MpoTeoMa
YesjoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHKME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OunoumkeHepus s pa3pabOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMM, CO3AaHHUS KOMILIEKCHBIX
TKaHEeHd COUeTaHHMEM TEXHOJOTHUH TPEXMEPHOTrO OHONMpHHTHUHTA M ckaddonguHTa
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHre BEKTOPHBIX BAaKIMH C II€JIbI0 OOECreYeHHs] KOMOMHMPOBAHHOM
3amuThl OT BO3Oymutenet OPBU, ycTaHoBieHHE MOJNEKYJSPHBIX MEXaHU3MOB
¢ynkunonuposanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINACHBIE
3a005IeBaHNUs YEIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabnuupl u cxembl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepusn», «I eHHast UHKEHEPUS.

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuueckas padora «IlosyyeHne MOTOUYHOKHUCIBIX TPOTYKTOBY.

IKekypeussi  «bHOTEXHONOrMs — BaKHEWIAsh MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOCTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBuTHE 3BOJIONUOHHBIX MPEIACTABJICHUH B
OoumoJiornu

OpomonnonHas Teopuss Y. JlapBuna. IlpeanochbliKM BO3HUKHOBEHUS
napBuHHM3Ma. JKU3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIB>ky1ue cuiibl 3BoIIOIMU BUAOB 110 Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEJCTBEHHAs W3MEHYMBOCThH, OoOpnba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBII 0TOOD).



Odopmienne cunternueckoir Tteopun 3Bomoruu (CTD). HelrpanbHas
Teopust sBomtounud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorusa. 3HAYEHHE
ABOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Krosbe, Y. lapsun, C. C. UerBepukos, W. 1. lImansraysen, Jx. Xonaein, . K.
benses.

Tabmuupr um cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunuerw)y,
«JlectHuma xuBbBIX cymiectB (mo Jlamapky)», «Mexanusm QopMupoBaHUs
PUCTIOCOOJICHNI y pacTeHnid W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapiipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pHOBI
3a cyuectBoBanue», «llopoasl romy6eit», «MHoroodpasue KylabTYpHBIX (QopM
KanycTbl», «[lopoabl TOMalIHUX )XKUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. MapBuny)», «CxeMa COOTHOIICHUS JBHXKYIIUX CHJI DSBOJIIOLIHMY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLMS U €€ Pe3yJibTaThI

[Tonynauus kak sneMeHTapHasi eAuHHIA BOMIOIUU. COBpEMEHHbBIE METOMbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyssiuil. M3meHeHue
reHooH/Ia TOMYJSAIMKA KAaK DJIEMEHTAPHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitHOepra.

DneMeHTapHble (PaKTOPhl (IBMXKYIIUE CHJIBI) JBOMIOUMH. MyTalMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB —  ciydaiiHble
HEHAIPaBJICHHBIC W3MEHEHHsS YacTOT aieiedl B momymsamusx. Oddexr
OCHOBartelnsa. JIpgexm OymovLiounoco 2opaviuika. CHUdNCEHUe 2eHemu4yecKo2o
pasznooopazus: npudunsl u cireocmeus. Ilposenenue sgpghexma Opeiigha 2eros 6
oonvuwux u  manelx  nonyrayusAx.  Murpauun.  M3omAuus  mOMyssIuUi:
reorpaduueckas (mpocTpaHCTBEHHAs1), OMoIorndeckast (penpoayKTUBHA).

EctecTBenHblii oTOOp — HampaBnsommii Qgakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHM, CTaOWIM3UPYIONINM,  pa3pbhIBAIOIINN
(nu3pynTtuBHbIf). [lomoBoit orOop. BO3HMKHOBEHHE W HBOMIOIUS COLUATBLHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpraHU3MOB  KaK  pe3yJdbTaT  MHUKPOIBOIIOIHUH.
Bo3nukHoBeHue — mpucnocoOneHudd y  opraHuzMoB.  Apomopdo3pl U
uanoanantanuu. [lpumepsl npucnocobieHuit y opranu3mMoB: MOp(hOIOru4YecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUeckue.  OTHOCHUTEIBHOCTb
IPUCTIIOCOOJIEHHOCTH OPraHU3MOB.

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



CUMIIATPUUECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (moNUIUION U 3aITHS,
rudpuauzanus). JUTenbHOCTh IBOIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons sBOMOUMOHHON OMoorMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHus1 OMopa3zHoo0pa3us. MUKpPOIBOIIONUS U KO3BOJIIOIUS Mapa3UuTOB U MX
X03s51eB. MexaHnu3mbl (POPMUPOBAHUSL YCTOMUUBOCTA K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEll.

JdemoHcTpauumn

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

Tabmuubr u cxembl: «MyTanmoHHass W3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapan—BaiinOepray, «IBumxkyiue
CWJIbl 3BOJIIOLUNY», «IKOJOTHYECKass M30JSUUs MOMYJISIUA ceBaHCKOU (openmny,
«l"eorpadmueckasi U30JSA1MA  JIUCTBEHHUIbI CHUOUPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlomynsioOHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxemMa
JEHUCTBUA €CTECTBEHHOro oT00pa», «PDopMmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HnycTpuanbHblii Menanu3M», «KuBble uckomnaemsie», «[[oKkpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®Dusnonornueckue amantrauun», «lIpucnocoOJEHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCThHY», «Kputepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa BuAa B
npupozae», «CrnocoObl Bugo00pazoBanus», «['eorpaduyeckoe Bug000pa3zoBaHue
TPEX BUAOB JAHMABIIIEH», «DKOJIOIMYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITomunnouel pacrenuii», «KanycTHo-peneunblii ruOpuy.

O06opynoBanue: repObapun pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uydesa NTUIl U
3BEpeil ¢ MpuUMepaMu pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydella NTHI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUM OJM3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3JIMYHBIMUA CIOCOOAMH.

JlabopaTopHasi padora «BbisBlIeHHE HW3MEHUYMBOCTH Y O0COO€H OJHOTO
BUJIAY.

JlabopaTtopnas  pabora  «llpucmocobrenus  OpraHusMoB U HX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTHY.

JladbopaTtopnass paGora «CpaBHeHHUE BHUIOB 1O MOpP(OIOrHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3Boaouns u eé pe3yJibTaThl

Mertoapl uU3ydyeHUsT MakKpoOdBOJOIMU. llaneoHToslOrMYecKHue  METOJIbI
uzydeHus: osBoionuu. Ilepexonnbie ¢GopMbl U (UIOTEHETHYECKUE —PSAbI
OpraHU3MOB.

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



OMOPHOIOTHUECKHE U CPABHUTEIHHO-MOP(POIOTUUECKHE METOJIBI U3YUCHUS
ABOJMIOLMH. ['eHeTHYecKkue MeXaHU3Mbl HBOJIOLMM OHTOTEHE3a U MOSBJICHUSA
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapusie  opranbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMUYECKHEe W  MaTeMaTHYEeCKHE  METOJbl  W3YUYEHHUS  HBOJIIOIUU.
I'omonoruunsie reHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUS (HUIOTEHETUYECKHUX
NEPEBHEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIIOLUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwiia) dBOMONUH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3BomonMu. AnantuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
3BOJIIOLINH.

JdemMoHcTpanuu

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

Tabmuibl 1 cxempl: «DWIOTCHETHYECKUN DS/ JIOMIAIN», «APXCONTEPUKCY,
«3Bepo3yoObie  smepbl»,  «Creromedanb»,  «Punnodutey,  «CeMeHHbIS
nanopoTHuKW», «buoreorpaduueckue 30Hb 3emun», «Jlpeid) KOHTHUHEHTOBY,
«Penukth», «HavanpHble cTagud SMOPUOHABLHOTO PAa3BUTHSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHI YEIOBEKa W INMMMMaH3e», «[J1aBHBIE
HaIpaBJICHUS 3BOJIOIHUIY, «O011I1e 3aKOHOMEPHOCTH SBOJIIOLIHI.

OOGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOMAaeMbIX OCTaTKOB
OpTraHU3MOB, MYJISI)KU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKI[UU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HN Ha 3emJie

Hayunble rHmore3sl NPOUCXOXKIEHUSA KU3HU Ha 3emiie. AOHOreHes u
naHcnepmusi. JloHayuHble IpenCcTaBlIeHUs O 3apOKJIECHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSIHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannannanu, JI. [Tacrepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTanbl HEOPraHU4YECKOU SBOJIIOLUU. [LmanerapHas
(reosoruyeckasi) H3BOJIONUSA. XUMHUYECKas dBOJIOLUS. AOHUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTB Hu3 Heopranndeckux. Omeit C. Mumnepa un I'. HOpnm.
O6pazoBanue mnoaumepoB u3 MoHoMmepoB. KoanepBaTtHas rumoreza A. .
Omnapuna, runoresa nepBudHoro 0ynroHa k. XomnjeitHa, TeHETHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHUE MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

HUctopusa 3emmm u Meronel €€ wusyuyeHus. MckomaeMbple OpPraHUYECKHE
octatku. [eoxponomorus u e€ wmeroabl. OTHocuTenbHass W a0OCOJIOTHAs
reoxpoHosiorusi. ['eoXpoHosiorndyeckas mKaja: 30Hbl, 3pbl, IEPUOIbI, STOXU.



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

[Ipoucxoxaenne 3ykapuoT (CHMOMOTEHEe3). IBOTIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX TpYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATalnbl HBOJIONMMU BBICIIMX pacTeHuil. OCHOBHbIE apoMop(do3b
pacrennii. Bpixony pacremunt Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM W
3aBoeBaHMEe uMH cylmd. CeMeHHble pacTeHus. [IpoMCXOXKIEeHHE IBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Tamnbl SBOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuid B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XopaoBbie XKUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIHUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuil. [IporcxoxnaeHne MIECKOMUTAIOMUX U
ntul. [lpunHnun xmoyeBoro apomop@dosa. OcBoeHue O€CTO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emie NO 3paM M NEpPUOJaM: apXeil, MpoTepo30H,
nmajgeo3o0i, Me3030M, KaitHo30#. OOmas  XxapakTepUCTHKa KIWMara U
rEOJIOTUYECKUX TMponeccoB. [losiBIeHHME W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHHUE Ha ra30BbIil cOcTaB aTMOC(hepHI.

MaccoBble BBIMUPAHHSI — 3KOJIOTHYECKUE KPHU3UCHI Mpouuioro. [IpuuuHel u
CIEACTBUSI MAcCOBBIX BbIMHpaHHil. COBpPEMEHHBIN SKOJOTHMYECKUM KPHU3HUC, €ro
ocobennoctH. [Ipobrema coxpanenus OnopasHooOpas3us Ha 3emiie.

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

JdemoncTpauumn

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

Ta6muier u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apOXKICHUS Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«Jtanbl  HEOpraHWYecKoW  »Bomouun», «l'eoXpoHonoruyeckass  IIKauaay,
«HadanpHble 3Tanbl OpraHUYecKkoi sBoonUmn», «Cxema 00pa3oBaHUSI IYKapHUOT
nyTéM cumoOuoreHesza», «Cucrema XUBOM mpupoab», «CTpoeHHE BHUPYCAY,
«Apomopdo3sl  pactenuity, «PunuopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokiieTounble  Bogopociny, «Mxu», «llanopotHukn», «l['onocemeHnHsbie
pactenusi», «Opranbl IIBETKOBBIX pacTeHUi», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KuieuHononocTHwe,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PpIOBI», «3€MHOBOJHBIEY,



«IIpecmbikarommecs», «lltuup», «Muekonuratromme», «Pa3BuThe XKU3HH B
apxeunckou spey», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
NaJe030MCKON 3pey», «Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KNU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: repbapuud pacTeHUM Pa3IMYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIaYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXHX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHUI[] WU 3BEpew,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKH OpPraHHMYEeCKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHas saboparopHasi  paGora «MogenupoBaHUE — ONBITOB
Musnepa—FOpu 1o u3ydeHuio abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSAMHEHUN B
NepBUYHON aTMochepe».

JlaGoparopnass padora «/3ydyeHue M ONMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuueckas paGora «/3yueHue OCOOECHHOCTEH CTPOEHHUS paACTEHUU
Pa3HBIX OTAEIIOBY.

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

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznensl 1 3aqaun aHTPONOIOTHU. METOIbI aHTPOTOJIOT U H.

CraHoBIIEHUE TIPEICTABICHUN O MPOUCXOXKICHUHU 4YEIOBEKa. PenurmnosnHnie
BO33peHUs. COBPEMEHHBIC HAYUHbBIE TEOPHH.

CxoacTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0JI0T0-0MOXUMUYECKUE,
nopeaeHYecKre. OTIMYMS YETOBEKA OT KUBOTHBIX. [IPAMOXO0XKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl ((pakTopbl) aHTPOIOreHe3a: OUOIOTrHYeCcKre, COIUaIbHbIC.
CooTHollIeHne OMOIOTUYECKHUX U COLIMAIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoOBHBIE CcTaauu aHTpororeHe3a. PanHue uenoBekooOpazHbie 00E3bSIHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsIH U
TroJieid. ABCTPaJONUTEKN — ABYHOTHE MpEeAKH Jitofel. YeloBeK yMelbli, nepBbie
W3TOTOBJICHUS OpYAWi TpyJa. YenoBeK MpAMOXOASAIINN U MEPBbIA BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuit — 0oOmMM  MpPesoK
HEAHJAEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelloBeK HEeaHAEPTaIbCKU
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YesloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AdQpuKu.
[TanmeoreneTrka 1 NajaeoOreHOMHUKA.



DBOJIONNSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B MOIMYJISIUSAX
yenoBeka. MyTanMoHHBIN Tipouiecc ¥ noduMop@usM. IlomynsiiiMmoHHbIE BOJHBI,
npeiid reHoB, mMurpaius U «dPGEKT oCHOBATES» B MOMYJAIHUSIX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. IloHstue o pace. boisbmme pacel: €BpoIeouHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YesIOBeKa I0 IIIaHeTe.
EnuHcTBO  yenoBeueckux — pac. HayuyHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKPYXAIOMEH Cpebl.
Brnusaue reorpaduyeckoit cpeapl W apeiida reHOB HAa MOPQOJOTHIO U
(bU3HOJIOTHIO YeIOBEKa.

MexaucuuIiuiMHapHbple  MeToasl B (u3udeckol  (OMOJIOrMYeCcKOi)
AHTPOIIOJIOTUU.  DBOJIOLMOHHAS ~ QHTPOINOJOTHS W MaJCOAHTPOINOJIOTUA
YeJIOBEYECKUX MOMyJSIui. buoconuanbHble UCCIEOBAHUS MPUPOABI YEIOBEKA.
NccnenoBanue K03BOMONUHN OUOJIOTHYECKOTO U COIIMAILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. dapsun, JI. Jluku, . 4. Porunckui, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToibl aHTPOMOJIOTHIY, «I 0JOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YeNOBeKa M CKEJNET IIUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbDY, «/IBHXKYILME CHUIIBI AHTPOIIOT€HE3a», « DBOITIOLIMOHHOE
IpPEBO  4YEJIOBEKa», «ABcTpajonuTek», «YenoBek  ymenwlit», «YenoBek
NPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpub», « KpomaHbOHIBIY,
«IIpenku yenoBeka», « ITanbl SBOJIOIUU YEIOBEKa», «Packl yeloBeKay.

OOGopynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTypbl TIPEJAKOB 4YeJOBEeKa, penpoaykiuu (¢potorpaduu) KapTHH C
MUA(OJIOrMYeCKUMU ¥ OUOJCHCKUMH CIOKETAaMH TPOUCXOXKICHHUS 4YEJIOBEKa,
dboTorpadum HaxXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIh
yepena 4YejJoBEeKa M deperna IIMMIIAaH3€, MOJENIb KHCTH 4YeJIOBEeKa U KHUCTH
HIMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YETIOBEKa.

JlabopaTtopnas padGora «/3ydyeHne OCOOCHHOCTEH CTpOEHHUs CKeJeTa
YeJI0BeKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnuyeckas padora «/3yueHne dKOJIOrMYECKUX aJanTalui 4YeJI0BEKay.

Tema 6. Jkojioruss — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY/KAKIIel cpeaoun

3apoxxaeHre U pa3Butue skojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CeBepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
sKoJIoruM. CBSI3b KOJIOTUU C IPYTUMH HAYKaAMH.



Meroabl sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHU:
npupoAHble U JlabopaTropHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>Kalollel cpe/ibl: JIOKaIbHBIN, peTUOHANIbHBIN U T100abHBIH.

3HAaUYEHHWE SKOJOTMYECKUX 3HAHMM I 4YeJIoBeKa. ODKOJOTMYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBS3EH YEIOBEYECTBA C MPUPOAoH. DOpMHpOBaHUE
AKOJIOTHYECKOM KyJIbTYPbl U SKOJIOTMYECKON IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

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

Tabmuiel 1 cxeMbl: «Pa3genbl sxonorumy, «MeToabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEIBD.

JlaGoparopuasi padora «3yuenue METO/IOB 3KOJIOTUYECKUX
VCCIIEOBAHUID.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Dxosornueckue (PaKkTopbl U 3aKOHOMEPHOCTH uX jaeictBus. Knaccudukarms
AKOJIOTHYECKUX (PAKTOpOB: abMOTHYECKHUE, OUOTHUYECKUE, aHTpororeHHbie. O01me
3aKOHOMEPHOCTH JEUCTBUA dKojoruueckux (akropon. [IpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBlI.

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

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

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHuil K
noJiJIep )KaHui0 BoHOTO Oananca. Knmaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucrnocoOnaeHust ®KUBOTHBIX K MU3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TMOJNOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
O0COOCHHOCTH cpen obutaHusi opraHuzMoB. I[IpucmocoOneHus OpraHu3MoOB K
YKA3HU B Pa3HbIX Cpeiax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJiu4Hble PUTMBIL. [IpUCnOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennvie Qopmbl  opranu3MoB. [loHsiTHE O JKU3HEHHOW (Qopme.
Kuznenusie GopMbI pacTeHUM: TEPEBhS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (QOPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (akTopBHI. Buner OMOTHUYECKUX B3aMMO/JICHCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, cUMON03 U ero (opmel. Ilapasutusm, koomnepanus,
MYTYyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJIeOHNMUecTBO). HeTpoduueckue
B3auMoelcTBus  (Tomuueckue,  (Qopuyeckue, (Qpabpuueckue). 3HauCHUE
OMOTMYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpee
oOutanus. [IpuHIKI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuubr U cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHbIE», «Du3nonornuyeckue aaantauuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buoiorudyeckue puUTMBDY,
«Kuznennole  Qopmbel  pacteHmity, «KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«IKOoCcUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMAa XBOMHOrO Jiecay, «llenu
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenuus», «CumOuosy,
«KomMmeHncanuzm».

O6opynoBanne: TepOapu pPACTCHWA W SKHUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIE, TEHENOOUBBIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHHUSI, TepOAPUN U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, dUyyena MTHULl U 3Bepeil, repdapuun
pacTeHul, OTHOCSMMXCS K TurpodurtaM, Kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repbapuy ¥ KOJUIGKIIMM PACTEHUM M IKUBOTHBIX, OO0JAAIOIIMX YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HHM, repObapuu u
KOJUIEKIIMM PACTEHUW U >KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopnas pabora «BblsBiIeHHE MTPUCTOCOONICHH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JladbopaTopnasi paGora «BbIsBI€HHE TMPUCTIOCOOTIECHUNH OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPhD».

JlabopaTtopnass pa6ora «AHaToMUYEeCKHE€ OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUIA0B U MOIMYJIANMH

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISALHH. [Monmynsimus  kak
Ouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, (pu3nueckux 6aprepoB U
0COOEHHOCTEN Omosoruu BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpHI
nonyysiuid. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YHUCIECHHOCTb, IUIOTHOCTb,



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

DKoJyioruyeckas CTpykrypa nonyjsanud. OleHKa YUCICHHOCTH MOIYJISIUY.
JluHamuka nonmyJsiuMu U €€ peryssinus. buoTH4eckui NOTEHLHMA MOMYJISLUU.
MopaenupoBanue IMHAMUKH HonyJsaiuu. KprBbie pocTa YUCIEHHOCTH MOIMYJISLIHH.
KpuBble BbDKMBaHUA. Perynsius 4YMCICHHOCTH MOMYJSLHA: posib (PaKkToOpoB,
3aBUCAIIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATeruu BUJIOB (T- U
K-ctparerun).

[Touatue o0 skosormueckoi Huile Buaa. MectooOutanue. MHoromepHas
Mozenp sKkojormyeckon Humm JIxk.M. XarumHcoHa. Pa3mepbl 3konorundeckou
Huu. [loTeHnnanpHas U pean30BaHHas HULIU.

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

3aKOHOMEpPHOCTHM TIOBEJECHUSI U MUTpaluid KUBOTHBIX. buoiormyeckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

[Toprper: k. 1. XaTynHCOH.

Tabmuubl u  cxembl: «OKOJOTMYECKHE XAPAKTEPUCTHKU —MOMYJIALIHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyasiuuum», «Bo3pacTHble  NHUpaMHIbI
nonyysiun», «CKOpPOCTh  3aceleHUsi [OBEPXHOCTH  3EMJIM  Pa3iInYHbIMU
opranu3zmammn», «Mojeinsb skosorndeckor Huum Jx. Y. XaTunHacoHay.

O6opynoBanue: repOapun pacTEHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopuas  paGora «lIpucmocoOneHuss cemMsH  pacTeHUM K
pacceneHuIo.

Tema 9. DKo10rus COOOIECTB. DKOJOTHYECKHE CHCTEMBI.

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

Dxocucrema kak oTkpbiTas cucrema (A. [x. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne menu u ceru. AOHOTHUECKHE OJIOKHU
skocucteM. [1ouBbI U Wbl B s3KOCHUcTEMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTeaud  3KOcHCTeMbl. buomacca ©  mpoayKuus.
DKOJIOTUYECKHE MUPAMU/IBI UhCeT, OMOMACChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpaBneHnHble 3aKOHOMEpHBIE CMEHBI co00lEecTB — cykueccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JICUCTBUA Ha
cykneccun. Knumakcaoe cooOuiectBo. bruopaznooOpasue 1 mojHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



[Ipupoaubie IKOCUCTEMBI. DKOCUcmeMbl 03Ep U peK. DKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuums
MEXK]Ty aHTPOIIOT€HHBIMH U MTPUPOJIHBIMHU 3KOCUCTEMAaMH.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dnopa u dayna. CuHaHTpomm3alus ToOpoACcKol ¢ayHbl. buonormyeckoe u
XO03SIICTBEHHOE 3HAYCHHE arpPOIKOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKkocucTteMax. Poib kackadnoeo sghghexkma u 6u008-30upuramopos (Kuouesvix
6u008) 6 QyHKYUuoHUposanuu skocucmem. IlepeHOC FHEPrUH U BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJIALMN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmuol 8030€lCmeust  3a2pA3SHEHU  pPA3HbIX Mmunoe Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YDOBHSX,
OCHOBbI ~ DKOJI02UHEeCKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMEUsL.
MeTom070THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX YKOCUCTEM.

JdemoHcTpanuu
[Toprpet: A. Ix. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OWolleHO3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DYHKIMOHAIbHbIE
TPYIINbl OPraHU3MOB B 3KOCUCTEeMe», «KpyroBopoT BEIIECTB B HKOCHUCTEME,
«llenn mutanms (MacTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TUPAMUIA YUCEI,
«IKOJIOTMYECKasi MUpaMuia OMOMAacCh», «IKOJOTHMYECKasi MUpaMUIa SHEPTUM,
«ObpazoBanue 0osotay, «llepBuunas cykieccus», «BoccTaHoBiIeHHE Jieca TOCIe
noxkapa», «JKocucTteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
SHEPruu B arpoiieHo3ey, «IIpumepsl ypOOIKOCUCTEM.

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

IIpakTnyeckas padora «/3ydyenue u onucanue ypo03KOCHUCTEMBD».

JlabopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKCKypeusi «DKCKypCcHUsi B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
€JIbHUK, HA CyXO/I0JbHBIN WM TOMMEHHBIN JTyT, 03€p0, O0JIOTO)».

IKCKypeusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJjie WIM B TEIUTMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — oOmennanerapHas 00oji0uka 3eMiId, TAC€ CYIIECTBYET WIN
CylllecTBOBaJa kU3Hb. Pa3BuTHe npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH cyliecTBOBaHusA Ouocdepsl. OcodeHHOCTH Onocdepsl Kak
rJ100aJIbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXMMHUYECKUE ITUKIBI (YIiiepoaa, a3ora). PUTMUYHOCTh sSIBIEHUN
B Onocdepe.

3oHanbHOCTE Ounocdepnl. I[lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHbIC JIeCca, CTEH, CABaHHBI,
MyCTHIHU, TPOITUYECKHE JIECA, BRICOKOTOPhs. KiuMar, pacTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

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

JdemoHcTpauumn

[Toptpetsi: B. N. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepst 3emnn», «KpyroBopor azora B MpHUPOJIEY,
«KpyroBopot yriepona B mpupoae», «KpyroBopoT Kuciopojia B HpHUPOAEY,
«KpyrosopoT Boabl B mpupozae», «OcHOBHble OMOMBI cymmny, «Knumarnueckue
nosica 3emnuny», «TyHnpay, «Taitray, «Cmemanusiii necy, «lllupokonncTBeHHbIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnueckuii gecy.

ObopynoBanue: repbapuu pacTeHUHN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OLIIAs Cpeaa

OKOJIOTUYECKUE KPU3UChI M HUX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouochepy. 3arps3HeHwe BO3MymIHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHune KiuMara.

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

OCHOBHBIE TPUHIUIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA U MPUPOJIBI.
PaunonanpHOE  MpPUPONONOJIB30BAHUE W COXpaHEHUE  OMOJOTHYECKOIo
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX JKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTHe METONOB MOHUTOPHHIAa pa3BUTUS OIMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocbepezaroujei U
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. OCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 060pvOLl ¢ OUONOBDENHCOCHUSMUL.
Pexoncmpyrkyus mopckux u HazemHwix 9KOCUCTIEM.

JdemMoHcTpanuu

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocheps», «3arpssHeHne TouBb», «llapHukoBwIl  3ddexT», «Ocobo
OXpaHsieMbIe PUPOJIHBIC TEPPUTOPUMY, «MOJENH YIIPaBISIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHUH M JKUBOTHBIX KpacHoi
kHuru Poccutickont @enepanuu, KpacHoi KHUTHM pernuoHa.



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

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBauBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHS
oOydJaronmmMMucss TporpaMM CpeIHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC,
METaINpeIMETHBIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IPOTrpaMMBbl 10 OHOJIOTHH
BBIJICJICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYYaIOIUMUCS POCCUMCKON
rPaXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETbHOCTH
U CaMOONpENeNeHut0, Hamuyue Mmomusayuu K oOydeHHI0  OHOJOTHH,
yeneHanpaesieHHoe passumue BHYTPEHHHMX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTHUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, TPHUCYIIUMHA CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHMsl, Haluuue  NPABOCO3HAHUS  IKOJOTUYECKOMN
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTHUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHHON JESATEIBHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUMCKUMH COLUUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, NPHHSATHIMHA B OOIIECTBE MpaBWUIaMHU M HOPMaMu
MOBEJICHUsI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHUS U
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIIOBEKY TPY/JA U CTApIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJulMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpY’KarolIen cpele.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHOro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
c(hopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOCXJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOIO
ONbITA U ONbITA JIEITEIBHOCTH B MPOILECCE PEa3ali OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIIbHOM JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHM 00YUaIOIIETrocs KaKk akKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COLUAIIBHBIM TOJIOKEHHUEM;

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

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOMU TpakIaHCKOH WUJICHTUYHOCTH,
NaTpUuoOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpe.
PonuHol, ropmoctu 3a cBOWM Kpaid, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TMOHUMAHHS 3HAYCHUST OWOJOTUM B T[O3HAHWU 3aKOHOB
IPUPO/JIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 H 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HAHME JINYHOTO BKJIAJ1a B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POAUTEIAM, CO3AHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'0 MPHUHATHS LEHHOCTEH CEMEWHOM KU3HU B COOTBETCTBUU C
TpaaulusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO M
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX OTHOIIEHUI;

IIOHUMAaHHUE SMOLMOHAIBHOTO BO3ICUCTBHS KUBOU IPUPOJBI U €€ IEHHOCTH;



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

5) ¢puzuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 310POBbS H
IMOIMOHAJIBLHOTO 0JIArONnoJay4Yns:

NOHMMAaHUE W peaju3anus 370pOBOTO M 0Oe3omacHOro oOpa3a >KHU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMPaBUI U HOPM,
cOaTaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryisapHas dunueckas
AKTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (hPM3MYECKOMY U TICUXUYECKOMY 3I0POBBIO;

NOHUMAHWE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

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

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE [IEHHOCTU MacTEPCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIbHOCTU TEXHOJOTUYECKOW W COIMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TJIAHUPOBATH U CaMOCTOSATEIIHHO
BBITIOJTHSITh TaKyI0 JEATEIbHOCTD;

WHTEPEC K Pa3InyHbIM cdepaM MpodhecCHOHATBHON AESTEIHHOCTH, YMEHHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOp Oyaymiei mnpodeccu U pearn30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTMYECKU LEJeCO00pa3HOe OTHONIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYpbl: MPUOOPETEHUE OMBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKPYKaroIEHl CPEIbL;

OCO3HaHMWE TI00aJBbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM W MyTel ux
pelieHus;

CHOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpETAaeMble IPU H3YyYEHUU OHOJIOTUU
3HAHUST W YMEHUS TPU PEHICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOJICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHS B DKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOC(EPHI);

AKTUBHOE  HEMNPHUITUE JICWCTBHM, NPUHOCAIIMX BpEd  OKPYKaIOLIEH
IPUPOAHON cpeie, YMEHHE MNPOrHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEJICTBUS NMPEANPUHUMAEMBIX ACHCTBUHN U NPEIOTBPAIIATh UX;



HAJIMYKE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS], SKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeATENbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCSI UMM B IIO3HABATEIIbHOM, KOMMYHUKATUBHONW U COLMAIBHOM
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B ITPAKTUYECKON EATEIbHOCTH 3KOJOTHYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOW KYyJBTYpPbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHUMaHUEe crneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
(GOpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEIOCTHOTO
IpECTaBICHU 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YeJOBeKa U
oOmiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIECHUH MpodiieM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU AJII COBPEMEHHOW LMBHIM3AIUU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHsSI MEIULMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHble  NPOOJEMBbl  Pa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00AJIbHBIX IKOJIOTUYECKUX MPOOIEM U
ofOecrieueHuss mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  palMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

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

NOHUMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMmble 3HAHMs JJIs aHajau3a u
OOBSICHEHUS! SIBJIEHUI OKPYXAIOIIEro MUpa M MPOUCXOJAIINX B HEM HM3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsSI Ha OCHOBE HAyuyHbIX (DaKTOB U
UMEIOINXCS JaHHBIX C IEJIbI0 TIOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npobyieM B PeaIbHBIX )KU3HEHHBIX CUTYALINX;

OCO3HAHWE ILIEHHOCTU HAY4YHOH EeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH
IPOEKTHYIO M HCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEephIBHOMY  00Opa3oBaHUIO |
caM000pa30BaHUI0, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI Mo OHONOTMH B
COOTBETCTBHUHM C KU3HEHHBIMU MTOTPEOHOCTAMHU.



METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yabTaThl OCBOCHHS y4ueOHOro mnpeamera «buosorus»
BKJIFOYAIOT: 3HA4YMMbIC Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAayYHbIC MOHSATHUS, OTPAXKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHs, SABJICHUE, MPOIECC,
CUCTeMa, HaAy4YHbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIEIOBAaHUE,  HAOJIOJICHHEe, W3MEpPEHHE, OKCIEPUMEHT U  JApYyrue);
yHUBEpCalbHbIe Yy4yeOHbIC JIeWcTBHUS (TO3HABATENbHbIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKITMOHATBHOMN
rPaMOTHOCTH Y  COIMAJIBHOM KOMIETEHIIMM OOYy4YarIIuXcs; CIOCOOHOCTH
o0yJaronmxcs WCITOJIB30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJbHble yueOHbIE JIEWCTBUSA B
MO03HABATENLHOMN M COLIMATBLHOMN MPaKTHKE.

B pesynabraTte wu3ydeHuss OHOJOTMM HAa YPOBHE CpPEAHETro OOUIEro
oOpazoBaHusi y oOyuaromerocss OyayT chOpMUPOBaHbl IO3HABATEJIbHbBIC
yHHUBEpCajbHbIC yueOHbIE JEHCTBHSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIC YUCOHBIC
NEUCTBUSI, PETYJISTUBHbIE YHUBEpPCAIbHbIE Y4yeOHble JI€HCTBUS, COBMECTHAas
NEeSITENBHOCTbD.

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS MPOTPAMMBl CPETHETO OOIIero
00pa30BaHUsl TOJKHBI OTPAXKaTh:

OsiaseHue YHUBepPCAJbHBIMHU Y4eOHBIMU NMO3HABATEJIbHBIMHU
NeUCTBUAMMU:

1) 6a30Bble JIOrHYECKHE TeHCTBHSA:

CcaMoCTOSITENNbHO  (OpMyNIHpOBaTH W aKTyaJU3UpoOBaTh  MpodIemy,
paccMatpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPU OCBOCHHUU 3HAHUM NPHUEMBI JIOTHYECKOIO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuUKaiuy, 0000IIeH s ), pAaCKPbIBATh CMBICT
OMOJIOTMYECKUX TOHATHH (BBIICIATh UX XapaKTepHBbIE MPU3HAKH, YCTaHABIMBATH
CBSI3H C APYTUMHU TOHITHSIMH);

OTpEAENATh LEIN MACSITENbHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPHUH HX
JOCTUKEHMSI, COOTHOCUTD PE3YJIbTAThI JESATEIbHOCTH C TOCTABJICHHBIMU LEISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUS JUIsl OOBsICHEHUsT (DAKTOB U SIBJICHUMN
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHYECKHE PpACCYXKACHHUS (MHIYKTUBHBIC, JEAYKTHBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SIBIICHUSX, (POPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

NPUMEHATh  CXEMHO-MOJICJIbHBIE  CpelcTBa  JUIsl  TIPEJCTABIICHUS
CYIIIECTBEHHBIX CBSA3E€H M OTHOIICHWH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



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

pa3pabaThiBaTh IUIaH pEIICHHs] MPOOJIeMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCTEACTBUMN JAESITEIbHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a30oBbI€e MCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIIEI0BATEIbCKON U MMPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3peuieHus MnpoOJieM, CHOCOOHOCTbIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJb30BaTh pPa3jMUHbIE BUABl JESATEIBHOCTH IO TOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIUsAX, B TOM YHUCJIE MIPHU CO3aHIH YICOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMupOBaTH HAYYHBIN TUI MBIIUICHUS, BIAJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpMyIHMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHON
TSI TETbHOCTH Y )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajauy,
BBIIBUTaTh THUMOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a71aBaTh MapaMeTPbl U KPUTEPHUU PEILICHUS;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

YMETh NEPEHOCUTHh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTe;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OpUTHHAIbHBIE MOIXOJbI M pElICHus,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE yueOHOTrOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTtype, OHOJOTMYECKUX CIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh



UHGOPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUYECKHU OILICHUBAThH
e€ JI0CTOBEPHOCTh U HENTPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMYHBIE METOJbI MPU MOUCKE H
otbope Omosormueckoil nHMOpPMAIUU, HEOOXOIUMOM NIJIsi BHITIOJHEHUS yUeOHBIX
3azay;

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

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
ouosornyeckor uHbopmarmu (cxeMbl, rpaduKky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
OMOJOrMYecKOM HH(pOpMalMe: MPUMEHATh XHUMHYECKHE, (usnyeckue u
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYJbl, ab0peBHATYpy, HOMEHKIATYDY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWA M  3allUThl  MH(OpManuw,
UH(OPMALMOHHON 0€30MaCHOCTH JINYHOCTH.

OgyageHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

1) oOmenme:

OCYULIECTBJISATH KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU O CYIIECTBY OOCyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEIBHO BBINOJHEHUS MNpeIaraeMon
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UIUNA JPYTUX YYaCTHUKOB
JMasora Wil JUCKyCCUN);

pacno3HaBaTh HeEBepOAJIbHbIE CpEACTBA OOIIECHMS, NOHMMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

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

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

2) coBMeCTHas JAesITeJIbHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboThI MpU PEIICHUU OUOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM oOHIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YjieHa KOJUIEKTHBA;



NPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEWUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOM padoThI;

OIICHMBAaTh KA4e€CTBO CBOEr0 BKJIAJla M KaXXJOTO yYaCTHHKA KOMAaH/bl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIECHMBAThL MAEHU C TO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIeM U UX
pEIIeHUs B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBHIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKMBOHM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO JACSATEIBHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4 B 00pa30BaTEIIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pElIeHHs NOpoOieMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JIeNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIAUIUU B
pPa3HBIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TOBBIMIATH CBOWM 0Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIllUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  IIO3HABATENBHON  pedieKCHUH KaK  OCO3HAHUS
COBEPIIAEMBIX JEWCTBUM U MBICIUTEIbHBIX TMPOILIECCOB, HX PE3YyJIbTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU Jis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELIECHHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTMX IIPU aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU aHalIu3€ pe3yJIbTaToOB
NEATENbHOCTH;

IpU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaTbl OCBOCHHUS COJEpPKAHHUS Y4yeOHOro mpeaMera
«buonorusiy Ha yrayOJIE€HHOM YpOBHE OPHEHTHUPOBAHbBI Ha oOOecredyeHue
npodumibHOro  oOydeHumst  oOydvaromuxcst  Owonmornu. OHH — BKIIFOYAFOT:
cnenuduyueckue st OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUI 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPeoOpa30BaHUIO 3HAHUHM, BHUBI JIEATEILHOCTH T10
MOJIYYE€HUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIUYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpeameTHbie pe3ynbTaThl MPEICTABICHBI 1O
roJlaM U3y4YeHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
Kjacce NOJKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeECT€ M pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI M  pEHICHWU TPOoOJeM  PAIOHAIBLHOTO
IPUPOAOIIOIB30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH,

BJIAJICHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME OHOJIOTUYECKUE TEPMUHBI U TOHSTUSA (3KU3HB, KIIETKA,
OpranmsmM, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerouynast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctu T. Moprana), yuenus (H. WM. BaBumoBa — o wneHtpax
MHOTOOOpas3usi W TPOUCXOXKICHUS  KyJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emrnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJICHHUS, PACIICIICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacinenoBanuss [. MeHaens, TOMOJOTHYECKUX pAIOB B
HacCJIeICTBEHHOU U3MCHYMBOCTHU H. H. Baswuiona), [IPUHLUIIBI
(KOMILJIEMEHTapPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCAaHUE, HM3MEpPEHUE,
HaO0JII0/ICHNUE, SKCIIEPUMEHT);



yMEHUE BBIICTATh CYyIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPTaHHW3MOB, B TOM YHCIE
OakTepwii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTCHHH, KUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITCIBHOCTH,
MPOTEKAIONINX B OPraHW3Max PacTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTUYECKHIX
IPOIECCOB: 0OMEHa BemlecTB (MeTaboM3M), MPEBPAIICHUS SHEPTUH, OpOKEHUS,
aBTOTPO(HOTO M TeTepOTPOPHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOpHUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHSA,
Pa3MHOXKEHUsS,  WHAMBUIYAIbHOTO  Pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMO/JICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMECHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIYy OPraHOHMIAMHU KIETKH M WX
GYHKIUSIMHM, CTPOCHHEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIHSIMH, MEXKIY
opraHaMd W CHUCTEMaMH OpPTraHOB y pACTEHHU, XWUBOTHBIX W YEIIOBEKAa M WX
GYHKIUAMHA, MEXIY CHUCTEMaMHU OPTaHOB M WX (QYHKIUAMH, MEXAY dTaramu
oOMEeHa BEIIeCTB, dTallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAILHOTO Pa3BHUTHSA, TEHOTHIIOM M (DEHOTHIOM, (EHOTHUIIOM U
dbakTOpamMu cpesibl OOUTAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHMOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJIS JOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPy,

yMEHUE penaTh OMOJIOTUYECKUE 3aa9d, BHISBISTh IPHUYNHHO-CIIC/ICTBCHHBIS
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTMYECKUMH TIPOIECCAMU U SIBJICHUSIMHU, J1€TaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH ITOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOIHATh JIA0OPATOPHbIE M MpaKTUYECKHe padoThl, COOIIOIATh
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIBHBIMU
cpenctBamu, GOPMYIUPYs I€JIb HMCCIEIOBAHUSA, AHAIMU3UPOBATH TOJYyYECHHbBIE
PE3yJIbTaThI U ACTATh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIIbCKON paboTe Mo OMOJIOTHuH,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYCHHBICE  PE3yJNbTaThl HAa  yYCHUYECKHX

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

OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa W CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeSTENBHOCTH B 00JacTH OMOJOTHH, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBONW MPOMBIIUIEHHOCTH, YINIyOJISTh MMO3HABATEIbHBIN
MHTEpEC, HAIPABJICHHBII HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

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

chOpPMUPOBAHHOCTh 3HAHMM O MECTe W pPOJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpaA, B MO3HAHMM 3aKOHOB MPUPOJABI M PELICHHH SKOJOTMYECKHUX
npoOieM 4YeloBEYeCTBa, a TakKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIONIB30BaHUSA, U B (DOPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPO/IE,
OOIIEeCTBY, YEJIOBEKY, O BKJIAJe POCCUHCKUX U 3apyOeKHBIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BIIAJIETh CUCTEMOM OMOJOTMUYECKHX 3HAHUU, KOTOpas BKIIOYAET
ONpeNeneHns M TOHMMAaHHE CYIIHOCTH OCHOBOIOJAralmIuX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTEMaA, Ouocdepa), OHOIOrHYECKHUE TEOpUHU
(aBosronioHHas teopus Y. JlapBuHa, CUHTETHUYECKAsl TEOPHUS 3BOJIIOLUN), YUCHUS
(A. H. CeBepuoBa — 0 myTsxX U HampaBieHUsAX 3Bontounu, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxojacrea K. M. bapa), mpaBwia (Munumyma FHO. Jlubuxa,
AKOJIOTMYECKON MUpaMUIIbl SHEPruM), rumore3sl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  IIO3HAHMS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U AKOCUCTEM
(omucaHue, U3MEpeHue, HaOIIOJIEHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBJICHUS U
OIICHKH aHTPOIIOTrE€HHBIX U3MEHEHUI B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
AKOCUCTEM M OHocdepbl, CTaOMIM3UPYIOUIETO, ABUXKYIIETO U Pa3pbhIBAIOLIETO
€CTECTBEHHOTO ot0opa, IIONaTPUYECKOTO u CUMITIaTPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JBIKYIIUX CHJI BOJIIOLUU HAa T€HO(MOH]I MOIMYJIALNH,
MIPUCTIOCOOJICHHOCTH OPTraHW3MOB K Cpejlie OOWTaHMs, YepeOBaHUsI HAMPaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTUH B IKOCHUCTEMAX;

yMEHUE YCTaHAaBIMBAaTh B3aMMOCBA3M MEXAY TMPOIECCaMU HBOJIOLUH,
JBIKYIIUMH CHUJIAMU AHTPOIIOr€He3a, KOMIIOHEHTaMHU PAa3JIMYHBIX 3KOCHUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMUTENIbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHMs, aOMOTHYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€ll  OpraHM3MOB B  cOOOLIECTBaXx,
AHTPOIOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl JOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTAHMSI, EAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHs MHOTrooOpas3usi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MPUPOIBI M YETIOBEUECTBA;

YMEHHE pelIaTb OMOJIOTUYECKUE 3a]]a4H, BBISBISTH MPUUYUHHO-CIIEICTBEHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOIOTHYECKUMH TIPOIECCAMHU U SBJICHHUSIMU, JI€TIATh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBINOJIHATh JIA0OpATOPHbIE M MpakTUYeCKue paboThl, COOJIIOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCICPUMECHTATHHBIMU
cpenctBamu, GOPMYTUPYS II€NIb HCCIENOBAHUSA, AHAIU3UPOBATH TOJYYCHHBIS
pe3yibTaThl U J€NIaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIbCKON paboTe Mo OMOJIOoTruH,
AKOJIOTMM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yNbTaThl HAa  yYEHUYECKHX
KOH(EPEHITUSX;

yMEHUE OIEHWBATh THUMOTE3bl M TEOPUU O MIPOUCXOKICHUHU KU3HU, YEIOBEKa
M YEJOBEUYECKUX pac, O MPUYMHAX, MOCICACTBUSIX W CHOCO0ax MpeaoTBpaIleHUs
ro0aabHbIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccunoHaATbHON
NeSATENHLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUU, TICUXOJOTHUU, BETEPUHAPHUH, CEIHCKOIO XO35SHCTBA, MHUIIEBOM
IIPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATEIbHBIM WHTEPEC, HAIpPaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  MpOopeccuu U IPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MPOPECCHOHATBHOTO U
BBICIIIETO 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

HaumeHoBaHuUe pa3/iesioB U TEM
MPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHBbIE
(undgposBbie)
o0pa3oBaTe/ibHbIE

pecypcbl

buosnorns xak HayKa

20

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

JKuBble cucTeMbl U BX HN3YUCHUC

http:// www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

buonorus kieTku

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

XuMu4yecKas opraHu3anusl KJICTKU

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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Crpoenne U GyHKIUU KIETKU

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

OOMeH BeleCcTB U PEBpaIlleHUE S3HEPTUU B
KJIETKE

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

HacnencrBennas nndopmarus u
peanuzanus €€ B KIIETKE

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

JKM3HEeHHBIN TUKIT KIIETKA

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

CtpoeHue U pyHKIMH OpraHU3MOB

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

10

Pazmuoxenue u Pa3BUTHEC OPraHU3MOB

http://www.edu.ru/
http://school-
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collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

11

I'eneruka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYUBOCTHU OPTaHNU3MOB

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

12

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

13

3aKOHOMEPHOCTH U3MEHUYUBOCTH

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

14

I'e”HeTHKa yenoBeka

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

15

CCJ’IGKHI/IH OpraHnu3mMoB

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php



http://school-collection.edu.ru/about/
https://sbio.info/index.php
http://school-collection.edu.ru/collection/
http://school-collection.edu.ru/collection/
http://www.edu.ru/
http://school-collection.edu.ru/about/
http://school-collection.edu.ru/about/
https://sbio.info/index.php
http://school-collection.edu.ru/collection/
http://school-collection.edu.ru/collection/
http://www.edu.ru/
http://school-collection.edu.ru/about/
http://school-collection.edu.ru/about/
https://sbio.info/index.php
http://school-collection.edu.ru/collection/
http://school-collection.edu.ru/collection/
http://www.edu.ru/
http://school-collection.edu.ru/about/
http://school-collection.edu.ru/about/
https://sbio.info/index.php
http://school-collection.edu.ru/collection/
http://school-collection.edu.ru/collection/
http://www.edu.ru/
http://school-collection.edu.ru/about/
http://school-collection.edu.ru/about/
https://sbio.info/index.php
http://school-collection.edu.ru/collection/
http://school-collection.edu.ru/collection/
http://www.edu.ru/
http://school-collection.edu.ru/about/
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http://school-
collection.edu.ru/about/

16 BuorexHoiorus u cuaTeTUYECKass OUOJIOT U 2 httns://sbio.info/index nh
http://school-
collection.edu.ru/collection/
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http://school-collection.edu.ru/collection/
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11 KITACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMMbl

KoanuecTBo 4acoB

Bcero

KonTpoJsbnsble
padoTshI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
(ungposBbie)
oOpa3oBaTe/ibHbIE

pecypcbl

3apokJIeHUE U pa3BUTHE
HBOJTIOLIMOHHBIX IIPE/ICTABICHNH B
ouonoruu

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Mukpo3BoiIOIHs U €€ pe3yabTaThl

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

MaxkposBoonus u e€ pe3yabTaThl

http:// www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

[TpoucxoxaeHue ¥ pa3BUTHE KU3HU
Ha 3eMiie

1.5

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

[Ipoucxoxaenue yenoBeka —

http://www.edu.ru/
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aHTPOIIOreHe3

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

DKOJIOTHS — HayKa O
B3aMMOOTHOIIEHUSX OPTaHU3MOB U
HaJIOPTaHU3MEHHBIX CUCTEM C
OKpY’Karollen cpeaou

0.5

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

OpranusMsl 1 cpeia OOUTaHUS

1.5

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

DKOJIOTHS BUJOB U MOIYISIUN

0.5

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

DKOIOTHUA COOOIIECTB.
OKOJIOTUYECKHUE CUCTEMEI

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

10

buocdepa — rmobanbpHast SKocucTEMA

http://www.edu.ru/

http://school-
collection.edu.ru/about/
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11 UYenoBek u OKpyxaroias cpeaa 6 https://sbio.info/index.php
http://school-
collection.edu.ru/collection/
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ITHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

KonTpoJbubie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHBbIE
nmudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

buosnorus kak KOMITJICKCHAs HayKa 1
KaK 9aCTb COBPEMCHHOI'O O6H_ICCTB8.

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Mertonasl MOJIEKYJIIPHON U KIETOYHON
ouonorun. [IpakTuyeckas padora
«3yueHne METO0B KIETOYHOMN
ouonoruu (xpomarorpagus,
anexTpodopes, muddepeHnrantbHoe
nentpudyruposanue, [111P)»

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

CBoiicTBa, Knaccupukanys u GyHKIUU
OenkoB

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Opranuveckrie BemecTBa KICTKH —
oenku. JlaboparopHas pabota
«O0HapyxeHue OEIKOB C IIOMOIIBIO
KaueCTBEHHBIX pEaKIInii»

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php
http://school-
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Oprannyeckue BEIECTBA KIETKH —
YTJIEBOJIbI

http://www.edu.ru/
http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Hyxneunossie kucnotsl. JJHK u PHK.
Jlaboparopnas padota «VccnenoBanue
HYKJICMHOBBIX KHCIIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIUIHBIX OPTaHU3MOBY

http://www.edu.ru/
http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Crpoenue u pyukuuu ATO. [Ipyrue
nykineozuarpudocdarsl (HTD)

http:/www.edu.ru/
http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

CexBenupoBanue JIHK. Meroast
TCHOMUKH, TPAHCKPUTITOMHUKH,
IPOTEOMHUKH

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Tunel knetok. [IpokapuoTnueckas
KJIETKa

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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10

CrpoeHune 3yKapuoTUYECKOM KIETKH.
[TpakTuyeckas padora «M3ydueHne
CBOICTB KJIETOYHON MeMOpaHbI»

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

11

IToBepXHOCTHBIN anmapar KJIETKH

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

12

OnHomeMOpaHHBIE OPraHOUIbI
kietku. [IpakTnyeckas pabora
«3yueHne MBUKEHHS [IUTOIIIa3MbI B
PaCTHTENBHBIX KJIETKAX»

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

13

HOJIyaBTOHOMHbIC OpraHou bl KJICTKH:
MUTOXOHAPUH, IIITACTUIBI.
JlaGoparopnas pabora «MccnenoBanue
TUTa3MOJIA3a U JIETUIa3MOJTN3a B
PACTUTENFHBIX KIIETKAX)

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

14

HememOpanHbie opraHOU/IbI KJIETKH.
Kontposbnas padota

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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Crpoenue 1 pyHKIMHU apa
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CpaBHHUTENIbHAS XapaKTEPUCTUKA
KJIETOK 3yKapHoT. JlabopaTtopHas
pabota «M3y4yeHne cTpoeHus KIETOK
pa3IMYHBIX OPraHU3MOBY

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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dorocunre’

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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Xemocuntes. JlabopaTopnas pabora
«CpaBHeHue npoueccoB GoTocuHTE3a
Y XEMOCHHTE3a»

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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TpaHckpunuus — MaTpUYHBIA CUHTE3
PHK

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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Tpancsiius u e€ 3Tanbl

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php
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JKM3HEHHBIN UK KIETKU

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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I[eJ'IGHI/Ie KJICTKHU — MHUTO3

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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Tune! knetok. Kapuokunes u
nuTokuHe3. JlabopaTtopHas pabora
«Habmoenre MUTO3a B KJIETKaX
KOHUYMKa KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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Per yIAnus )KU3HCHHOI'O LIUKJIA KIICTOK

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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OpranusM Kak eIMHOE LEI0e

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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Opransl. CucTeMbl OpraHoB.
Jlaboparopuas padota «M3yuenue
OpraHOB IIBETKOBOTO PACTEHHSDY

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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3amura y opranu3MoB. KoHTposbHast
pabota

http://www.edu.ru/
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collection.edu.ru/about/
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collection.edu.ru/collection/
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NMMyHHas cucTema 4enoBeKa

http://www.edu.ru/
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collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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PasapaxkuMocTs u perymsnus y
OpraHu3MOB

http://www.edu.ru/

http://school-
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https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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I'ymopanbHas peryssuus u
SH/IOKPUHHAs CUCTEMA )KMUBOTHBIX U
4eJI0BEKa

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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@opMbl pa3MHOXKEHHSI OPTaHU3MOB
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ITonosoe pa3zMHOXkeHUE

http://www.edu.ru/
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collection.edu.ru/collection/
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Meiios

http://www.edu.ru/
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collection.edu.ru/about/
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http://school-
collection.edu.ru/collection/
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["ameTorenes. O6pa3oBaHue u
Pa3BUTHUC MMOJIOBBIX KJICTOK.
Jlaboparopnas padota «3yuenue
CTPOCHHA IMOJIOBBIX KJICTOK Ha
TFOTOBBIX MUKpOIIpEnapaTax»

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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NunuBuayansHOE pa3BUTHE

OpraHu3MOB — OHTOI'CHE3

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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3akiiajika OpraHoB M TKaHEH U3

34pOAbIIICBbIX JINCTKOB

http://www.edu.ru/
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collection.edu.ru/about/

https://sbio.info/index.php
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PocT u pa3BuTHE )KUBOTHBIX.
Jlaboparopnas pabota «BrisiBienue
MIPU3HAKOB CXOJICTBA 3apOAbILIEH
MTO3BOHOYHBIX KUBOTHBIX)

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

38

Pa3mHOXeHMe U pa3BUTUE PACTEHUIA.
Jlaboparopnas pabota «CtpoeHue
OpraHoOB Pa3MHOKEHHUS BBICIIIUX
pacTeHun»

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHSA
FCHCTUKH KaK HAYKH

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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OCHOBHBIE TIOHATHSI U CUMBOJIBI
renetuku. JlabopatopHas pabora
«/Ipo3odumna kak 0ObEKT
TCHETHYECKUX MCCIICIOBAHUID

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

41

3aKOHOMEPHOCTH HACJIEI0BAaHUSA
npU3HaKoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padora
"N3y4yeHue pe3ypTaToB
MOHOTHOPHUIHOTO CKPEIMBAHUS Y

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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[luTonormyeckre OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBaHUS

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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AHanu3upylolee CKpeluBaHue.
Henonnoe nomuHupoBaHue

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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JuruGpunHoe ckpeniBaHue.
[TpakTuueckas pabora «13yueHue
pe3yIbTaTOB TUTHOPUAHOTO
CKPELUBAHUA y JTPO30(PHIIbD»

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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[luTonornyeckrue 0OCHOBEI
TUTHOPHUIHOTO CKPEIUBAHUS

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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CueruieHHOE HacIeq0BaHNE
NIPU3HAKOB

http://www.edu.ru/
http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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XpoMOCOMHas TEOpUs
HACJIEICTBEHHOCTH
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https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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I'eneTuka nona

http://www.edu.ru/

http://school-
collection.edu.ru/about/
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http://school-
collection.edu.ru/collection/
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I'enoTHn Kak 1ejI0CcTHAsS CUCTEMA

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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I'eHeTUECKMIT KOHTPOJIb Pa3BUTHS
pacTeHuH, )KMBOTHBIX U YEJIOBEKA

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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N3MeHUYHnBOCTH MpU3HAKOB. Buibl
n3meHunBoCTH. KoHTponbpHas paboTa

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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MonupukanrnoHHas I3MEHYHBOCTh
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http://school-
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BapuanyoHHBIN psii 1 BApUALIMOHHAS
kpuBas. JlaboparopHas padota
«HMccnenoBanne 3akOHOMEPHOCTEN
MOJU(GUKAIIMOHHON U3MEHUYUBOCTH.
ITocTpoeHne BapHallMOHHOIO psifa v
BApUALIMOHHON KPUBO»

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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I'enoTunuueckas N3MEHYNBOCTb.
KoMOnHaTrBHAS N3MEHYHUBOCTD

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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MyTannoHHast U3MEHUYUBOCTD.
[TpakTuyeckas pabora «MyTanuu y
Tpo30¢rIiIsl (Ha TOTOBBIX
MUKpOIIpenaparax)»

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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3aKOHOMEPHOCTH MYTallMOHHOTO
npoiiecca. DNMUTeHETHKA U
SIIUTCHOMHKA

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

57

I'eneruka yenoseka. [IpakTuueckas
pabota «CocTaBieHue U aHAIIN3
POAOCIIOBHOM

http://www.edu.ru/

http://school-
collection.edu.ru/about/
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MeToasl METUIIMHCKON T€HETUKU
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http://school-
collection.edu.ru/collection/
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3HaueHne MEIUIIMHCKON TEHETUKH B
MPEIOTBPALICHUH U JICUCHUH
FeHeTUYECKHX 3a00J1€BaHMI YeI0BEKa

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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OCHOBHBIE ITOHATHS CCJICKIINH.
JlaGopartopnast pabota «3yuenue
COPTOB KYJITYPHBIX PAaCTEHUH U
MIOPO/T IOMAITHUX KUBOTHBIX)

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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MeTopl CEeNeKIIMOHHOMN paboTHI.
Jlabopartopnast pabota «3yuenue
METOIOB CEJICKIIUU PACTCHUI

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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JlocTr>KeHMs CeNIeKMU PaCTeHUN U
KUBOTHBIX. [IpakTHueckas padota
«IIpuBuBKa pacTeHHI»

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php
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DKOJIOrMYecKasi HUIIa BUJA.
JlaGopartopHnast pabota
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pPacTeHUH K pacCEIICHUIO)
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Bun kak cucrema nomysisiuui.
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DKocucTemMa Kak OTKpbITad
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Kpyrosopot BemecTB 1 NOTOK
SHEPrUM B 3KOCHUCTEME
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OCHOBHBIE TOKA3aTEHN
3KOCUCTEMBI
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HN3smenenus cooOmiecTs —
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[IpupoaHbie 5KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCUCTEMBI MOpEH U
OKEaHOB

http:// www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

52

ITpuponHbIE SKOCUCTEMBI.
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YpOoskocucTeMsl.
[TpakTuueckas pabora
«3y4yenue u onucanue
ypOOIKOCUCTEMBI»
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3aKOHOMEPHOCTH
(dbopMUPOBaHUS OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB
B DKOCHUCTEMAaX
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MexaHu3Mbl BO3AEHCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB
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OKOCHUCTEMHOM YPOBHSX
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3aKOHOMEPHOCTH
CYILIECTBOBaHMS Onocdepbl
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KpyroBopots! BemecTs u
OMOre0XUMHUYECKUE LIUKIIbI

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

61

30HaNBHOCTH OUOCHEPEI.

http://www.edu.ru/
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DKOJIOTHYECKHUE KPH3UCHI U
HUX ITPUYHHBI
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Bo3aeiicTBue yenoseka Ha
ouochepy
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AHTpPONOreHHOE BO3ICHCTBUE
Ha PaCTUTENIbHBIN U
JKUBOTHBIN MUD

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

66

Oxpana npupos!
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INPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepPsieMOro
TpedoBaHus

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI NMPOrpaMMbl CpeHero 0011Iero
oOpa3zoBaHust

CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIM OWOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHO
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOJIbI U
PEIICHNH )KU3HEHHO BaXKHBIX COLUATbHO-3THYECKUX, SKOHOMHUECKHUX,
HKOJIOTMYECKUX MPOOJIEM YEeJIOBEUECTBA, a TAKKE B PELLICHUH BOIPOCOB
paIoHaTBHOTO MIPUPOIONIONL30BaHUs, B (POPMUPOBAHUN IIEHHOCTHOTO
OTHONICHUS K TPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUNCKHUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHHU

Brnanenune cucremoil 3HaHWIT 00 OCHOBHBIX METOJAaxX HAyYHOTO
IMMO3HaHHusA, HCIIOJIB3YCEMbIX B OHOJIOTHYECKHUX HUCCIICAOBAHUAX KUBBIX
O0OBEKTOB M JKOcHcTeM (ONHCaHUE, W3MEPEHHE, NPOBEICHHE
HaOroieHnil); crmocobaMu BBIABICHHS M OIIGHKH aHTPOIOT€HHBIX
WU3MEHEHHH B IPHPOJIE.

VYMeHne BBIJIBUT'aTb TUIIOTE3BI, MPOBEPATH HX JKCIICPHUMCHTAJIbHBIMU
cpeactBamy, GOpMyJIUpys LEeldb HCCIEAOBAHUS, AaHAIN3UPOBATh
MOJIyYeHHBIE PE3YJIbTAThl U J1e1aTh BHIBOJIBI.

BeIiBIeHHE 3aBUCHMOCTH MEXIy HCCIEAyeMbIMH BEIWYMHAMH,
00BsICHEHUE TIOJYYEHHBIX PE3yJbTaTOB U (OPMYJIHNPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX IIOHATUH, TEOPUH U 3aKOHOB

YMeHue BiageTb CHCTEMOH OHOJIOTMYECKUMX 3HAHMH, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAralOIIMe OUOJIOTMYEeCKHe TEPMUHBI U TIOHATUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJISALUS, SKOCHCTEMA,
ouorieHo3, Ouocdepa; MeTabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenka, OWONONIMMEPBI, JTUCKPETHOCTb, CaMOpEryJIsLus,
CaMOBOCIIPOM3BEICHHE, HaCJIECTBEHHOCTD, W3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owonornyueckre Teopuu: KierouyHas Tteopus 1. IlIBanmHa, M.
[MIneitnena, P. Bupxoa; KiIOHaIbHO-CEIEKTUBHOIO MMMyHHTEeTa II.
Opnux, .M. MeuHnkoBa, XxpoMOCOMHas T€OpUsl HACAEACTBEHHOCTH T.
Moprana, 3akoH 3apogsliieBoro cxonacrsa K. Bbapa, sBomtonmonHas

teopus Y. JlapBuHa, CHUHTETHYECKas TEOPHUSl HBOJIIOLMHU, TEOPUS




antporiorere3a Y. Jlapsuna; Teopus Oumoreornenosza B.H. Cyxkauéra;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOKICHUS
KyJbTypHbIX pacteHuid, yudenue A.H. CesepuoBa o0 nyTsix u
HaIpaBJIeHUAX dBoIIOINH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHO00pa3us MOTOMKOB IEPBOr0 MOKOJIEHUS, paclllelIeHUs
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHHs mpusHakoB [. Mennens;
CLUEIJICHHOTO HAacleI0BaHUsI MPU3HAKOB W HAPYILIECHUS CLEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEIACTBEHHOMN
m3mMenunBocty H.M. BaBunoBa; reHernueckoro paBHoBecHs J[Ix.
Xapmu u B. BaiiaGepra; 3apogsimeBoro cxoacrsa K. bopa;
ouorenernyeckuit 3akoH J. ['exkens, @. Mromnepa);

MPUHIIUIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHuMmymMma lO. JIubuxa, sKOJI0rMuecKod mupaMuibl YHUCE,
OroMacChl U SHEPTUM);

runotesbl (koanepBaTHoii A.M. Omapuna, mepBuuHOro OynboHa JIK.

Xomnneitaa, mukpochep C. Dokca, pudo3uma T. Uek)

VYmenue peuiatb IMOHNCKOBLIC OMOJIOrHYECKHE 3aJa4l, BBIABIIATH
MPUIUHHO-CJICACTBCHHBIC CBsA3U MCKAY HCCIIEAYEMbIMU
OMOJIOrHYECKUMHU O6’b€KTaMI/I, nponecCamMu MW ABJICHUAMU; OCJIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWH ITOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIHWBAHHWA I PA3HbBIX THIIOB
HaCJICAOBAHUA IPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCEMBI IICPCHOCA

BCHICCTB U SHCPI'HU B 9KOCUCTCMAX (HGHI/I IIUTaHuA, IIUIICBLIC CeTI/I)

YMeHne ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKUMSMU: OPraHOWJIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu H
CHCTEMaMH OpPraHOB y PpAacCTEHHiH, >KUBOTHBIX W YEJIOBEKA; MEXIY
sTamaMy OOMEeHa BEIIECTB; 3TAalaMU KJICTOYHOTO IUKJIA U KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u QenotunoMm, ¢eHotunoM U (pakTopamu cpeabl  OOUTAHMS;
IpOLIECCAMU  DBOJIIOLMH;  JBIDKYIIMMH CHJIAMH ~ aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX SKOCHCTEM M TPHCIOCOOICHUSIMU K HHUM

OpraHu3MOB

YMeHue BT CYIIECTBEHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KJIIETOK ITPOKAPHUOT U FYKAPUOT; OJHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUIOB, OMOTEOIICHO30B, YKOCUCTEM H
Oouocdepsl; CTPOCHHS OPraHoB U CHUCTEM OpPraHOB pacCTEHHIA,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEACITEIHPHOCTH, TPOTEKAIOIITNX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OHOJIOTUYECKUX




mpoueccoB: oOMmeHa BewlecTB  (MeTabonus3M), uHGOpMaUUU U
NpeBpalleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTO U TeTepOTPOPHOTO
TUIOB THUTaHUS, (OTOCHMHTE3a U XEMOCHHTE3a, MMTO3a, Meilo3a,
raMeToreHe3a, HAMOpHOTEHe3a, IMOCTIMOPHUOHAIBHOTO  PAa3BHUTHI,
Pa3MHOXKEHHUS, UHJIMBUYaJbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCUCTBUS T'€HOB, TETEPO3UCA; JEHUCTBUM HMCKYCCTBEHHOI'O
oTOopa, CTaOWIM3HPYIOLIEro, JIBUXKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOTO OTOOpa; aJJIONaTpU4YeCKOro M CHUMMIATPHUYECKOTrO
BUJI000pa30BaHusl; BIMSHUS ABMOXKYIIMX CHUJI SBOJIIOLMHM HAa Te€HO(OH.
HOMYJISAUK;, MPUCTIOCOOICHHOCTH OPraHu3MOB K cpejne OOHTaHus,
yeperoBaHUs HaNpaBJICHUHA HBOJIOLUM; KPYroBOpOTa BEIIECTB U

IMOTOKA S9HEPTHUHU B OKOCHCTEMAX

ChopMHUPOBaHHOCTh YMEHHUS BBLACIATH CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJETOK NPOKAPHOT W JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHUJIOB, OMOTEOIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH TNPOLIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, (HOTOCHHTE3a, IJIACTHYECKOTO M SHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIUIOMOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXKEHUS, UHJMBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOTEHE3a),
00pbOBI 32 CyIIIECTBOBAHHE, ECTECTBEHHOIO 0TOOPa, BUA000pa30BaHus,
NPUCIIOCOOJICHHOCTH OpraHM3MOB K cpelne OOWTaHUs, BIUSHHS
KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHUI B IKOCHCTEMAX
CBOEW MECTHOCTH, KPYTrOBOPOTa BEIIECTB M IPEBPAILCHHUS YHEPTUU B

ouochepe

YMenue UCII0JIb30BaTh COOTBETCTBYIOILINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOIMIO M CHUMBOJMKY Ul J1OKa3aTelbCTBa
POJICTBA OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIL; B3aMMOCBA3H
OpraHU3MOB M CpelIbl OOWTaHHWS; E€IUHCTBA YEJIIOBEYECKUX pac;
HE00XOIMMOCTH 3/I0pPOBOT0 00pa3a *KHU3HH, COXPAaHEHUsI pa3HO0Opa3us
BUJOB M DKOCUCTEM KAaK YCJIOBHS COCYLIECTBOBAHHSA IIPUPOABI H

YeJI0BCUCCTBA

YMeHHEe KpUTHYECKH OICHHBATh HHMOPMAIHIO OHOJOTHYECKOrO
COJICP)KAHUS, MHTEPIPETUPOBATh ITHUYSCKUE ACIEKTHl COBPEMCHHBIX
HCCIICIOBAHUN B OHoJIOruu, MCIULIMHE, OHMOTEXHOJIOTUH;
paccMmaTtpuBaTh ri00abHbIE JKOJIOTHYCCKHUE po0OIeMbI
COBPEMEHHOCTH, (hOPMHPOBATH IO OTHOIICHHUIO K HHUM COOCTBCHHYIO

IO3HUIIHUIO




IHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

buonorus xkak HayKa. ’KuBbie CHCTEMEBI U BX HN3YUCHUC

1.1

CoBpemeHHass Ouojoruss — KOMIUIEKCHash Hayka. buojoruuyeckue Hayku u
u3zydaemble MMHU npoOiembl. PyHIaMEHTalbHbIE, NPUKIATHBIE M ITOMCKOBBIE
Hay4YHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue OWMOJIIOTMH B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTunbel mupa. Ilpodeccun, cBszanHble ¢ Ouonorueil. 3HaueHHe OMOJIOTUU B
IIPAKTUYECKON JEATCIIBHOCTH YEJIOBEKa: MEIMIMHE, CEeIbCKOM XO34KCTBE,

IIPOMBILIEHHOCTH, OXPaHE IPUPOBI

1.2

XKusble cuctembl Kak npeamer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOI'O COCTaBa, AUCKPETHOCTb U LEJIOCTHOCTb, CIOKHOCTb U
YIOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOU3BEACHUE, Pa3APaAKUMOCTh, I3BMEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alliy >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAaHEBBIM,
OpraHu3MEHHbIMH, MONYJISIUMOHHO-BUI0BO, 3KOCUCTEMHBIN
(OmoreonieHoTHueckuit), O6uocdepusiit. I[Iporecchl, MPOUCXOIANIME B KHUBBIX
cucremax. OCHOBHbIE MPHU3HAKH KUBOTO. JKu3Hb Kak ¢opMa CyIIeCTBOBaHUS

MaTepun

1.3

Mertoabl Ouonorndyeckoit Hayku. HaOmronenue, u3MepeHHe, 3KCIEPUMEHT,
cucteMarm3anusa, MetaaHanu3. IloHaTme o0 3aBHCHMOIl W HE3aBHUCHUMOH
nepemeHHol. [lmanupoBanue skcnepumenTa. [locraHoBKa M IIpOBEpKa TUIIOTES.
HyneBas runore3a. Ilonstue BbeIOOpKM M €€ AOCTOBepHOCTh. Pa3bpoc B
Onosornueckux JaHHbIX. OILIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX PE3yJIbTaTOB.
[IpynuuHBl HMCKaKEHUS pPe3yJIbTaTOB DKCIIEpUMEHTA. [IOHATHE CTaTUCTUYECKOTO

TECTA

Knerka xak OMojoruueckast CuicreMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHAIBHAS €IUHHIA XKUBOTO. VICTOPHUS OTKPHITHS
kiaetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[Inetinen, P. Bupxo). OCHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM KJIIETOYHOW TEOPHH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METO] MEYEHbIX aTOMOB, muddepeHraIbLHOe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHUE KIIETOK

2.2

XUMHYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMUKPOdJIEMEHThL. Bona u

eé POJib KaK paCTBOPUTCIIA, pCarcHTa, y4aCcTuc€ B CTPYKTYPHPOBAHUU KIICTKH,




TEIUIoOperyyiauud. MuHepaabHble BEIEeCTBAa KIETKHU, UX OHOJOrHYEcKasl poJib.
Posib KAaTHOHOB U AHMOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMHMHOKHCIOTHBIH  COCTaB  OEJIKOB.
Crpyktypbl OenkoBoi Mousekyibl. [lepBuuHasi cTpykTypa Oenika, MeNTHIHAsS
CBs3b. BTOpuuHas, TpeTuuHas, dYeTBepTUUHAsl CTPYKTyphl. JleHaTypauus.
CoiictBa 6enkoB. Knaccugukanus 6enkoB. buonoruueckue GpyHKIUN OEIKOB.
VYrneBoabl. MoHOcaxapuIbl, AMCAXapUbl, OJUTOCAXapUAbl M TONHCAXAPUIBL.
O0mmii mmaH CTpoeHuss W (PU3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruueckue GyHKIMU YIII€BOJOB.

Jlununsl. T'uppodunbHO-ruapodoOHBIe cBolcTBa. Knaccudukanums Iunumos.
Tpurmuuepuasl, Qochonunuasl, BOCckH, cTepouabl. buonorumdeckue QyHKIUN
munuaoB. OOIIMe CBOKWCTBA OMOJOTHUECKUX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, MOJTYITPOHULIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHune HyKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun xommnementapuoctu. [Ipasuno Yapradpda. Ctpykrypa
JAHK — nBoiinas cnupanb. Mectonaxoxaenne u ouonorndeckue ¢pynkuun JJTHK.
Buael PHK. ®ynkuuu PHK B knetke.

Crpoenue wmonekynsl AT®. Makposprudyeckue cBsizu B Mousekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUHUKH, UX (YHKIIUU B
kietke. CekBenupoBanue JIHK.

CrpykrypHast OHWOJOTHS: OHOXUMHUYECKHE W OHOPU3NYCCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT
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Tunsl  KJIETOK: JyKapuoTHYecKass U  Ipokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pPa30BaHMs KIETKH.

CtpoeHue mpoKapuoOTHYECKON KieTku. KierouHas cTreHka OakTtepuil W apxew.
OcoOeHHOCTH CTpOeHUsi TreTepoTpoPHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo 1 posib IPOKapUOT B OMOIIEHO3AX.

Crpoenne W (PyHKIMOHUPOBAHUE SyKapuOTHUeCKOW kieTku. [lmazmatudeckas
MeMOpaHa (tutazmanemma). CTpyKTypa Iia3MaTuueckoi MmemMOpanbl. TpaHcropT
BELIECTB uepe3 Iula3MaTHYecKylo MeMOpaHy: maccuBHbIN  (nuddysus,
obneruénHas audQys3us), aKTUBHbIM (MEPBUYHBII M BTOPUYHBIM AKTUBHBIN
Tparcnopt). [lomympoHuiiaemocts MeMOpanbl. Pabora HaTpuii-KaaneBoro
Hacoca. DHJOIMTO3: MUHONIMTO3, (aromuto3. Jk301uTo3. Kierounas creHka.
Crpykrypa v GyHKIIUU KICTOYHON CTCHKU PACTCHHM, TPUOOB.

Huronna3zma. [urozons. Llutockener. JIBukeHue uurToruiazMbel. OpraHoOUabI
kieTkd. OmHoMeMOpaHHBIE OpPraHOWIBl KIETKU: HHAOIUIa3MAaTHYeCKas CeTh
(BIIC), ammapat I'onbakH, TU30COMBI, UX CTpoeHHE W (PYHKIMH. B3ammMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHUE IpaHyJIpHOrO PETUKYIyMa.

Cunrte3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpanyssipHbI) SHAOIUIA3MAaTHYECKUH peTUKYyIyM. CekperopHas (QYHKIUS
anmapara [onbmxku. TpaHcmopT BemecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHH, TUTACTULBL.

Crpoenne u (pyHKIMM MHUTOXOHApPUN W miacTUl. I[lepBUuYHbIE, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOMUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BHICIIMX PACTEHUM.

HememOpannbie opranownbl kinetku CTpoeHue u  (QYHKIMM HEMEMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunameHnTsl. MplllleUHblE KIETKH.
Mukpotpybouku. Knerounsrit unenrp. CTpoeHHe | JABWKEHUE KIYTUKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOILIA3MBL. L{eHTpHOIb.

SAnpo. ObGonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SIPBIMIKA, UX CTPOEHUE U
byHkuuu. SnepHblii OeMKOBBIA MaTpuKC. [IpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpOMOCOM B HHTEp(}a3HOM sape. benku xpoMaTuHa — TUCTOHBI.

Knerounsle BkmodeHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT

(pacTUTENBHOM, )KUBOTHOU, TPUOHOIN)
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AccUMWISIMS U TUCCUMUIIIALIMSA — JIB€ CTOPOHBI MeTaOonu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIM W TEeTePOTPOHBIN. YUacThe KUCIOopoAa B OOMEHHBIX
mpoueccax. OJHepreTudyeckoe oOecreueHue KIEeTKH: npeBpaiieHne ATO B
OoOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakiHii KJIETOYHOTO
Metabonusma. DepMeHThI, MX CTPOCHHE, CBOICTBA M MEXaHHM3M JEHUCTBUA.
Kodepmentsl. OTimuns GpepMEHTOB OT HEOPTaHUUYECKUX KaTalnu3aTopoB. bemku-
aKTHBATOPbl M OEJNKH-WHTUOUTOPHL. 3aBHCUMOCTH CKOPOCTH (hepMEHTAaTHBHBIX
peaxiuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuyHBIiI CHHTE3 OpPraHMYECKUX BEUIECTB B KieTke. PotocuHTe3. Poib
XJIOPOIIacTOB B mporecce (orocunteza. CpetoBas u TemMHOBas (asbl.
[TponykTuBHOCTE (PoTOCHHTE3a. BinmsiHMe paznuvHbIX (aKTOPOB HA CKOPOCTh
dotocunTe3a. 3HaueHue (HOTOCUHTE3A.

XeMmocuHTe3. PaznooOpa3ue opraHn3MOB-XeMOCHHTETHKOB: HUTpUDULIUpYIOIIKE
OaKTepuu, XKejae300aKTepuu, cepoOaKTEpHH, BOAOPOJHBIC OAaKTEpUH. 3HAUCHHUE
XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Bumel Oposkenus. [IpomykTel OposkeHUS H UX
UCIIOJIb30BAaHNE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpPraHU3MBL. JTambl dHEPreTUYECKOro oOmeHa. [loaroToBUTENbHBIM
sTamn. [ mukonn3 — 6eCKUCIOPOAHOE paclIeTNIEHUE TIIOKO3bI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poilb MUTOXOHApPHUN B
mporeccax OMOJIOTUYECKOTO OKHCJICHUSI. Huxnmueckue peaKIuu.

OxucnutensHoe ¢ochopunupoBanue. [IpeumymiecTBa a’spoOHOro Myt oOMeHa




BELIECTB Nepes aHadpoOHbIM. D(P(PEKTUBHOCTH IHEPreTUUECKOT0 0OMEeHa

2.5

Peakuun matpuyHOro cuHTe3a. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKIMAX
MaTPUYHOTO cHHTe3a. Peann3anus HacinencTBeHHON nHopMayn. I eHeTnyecKuii
KoJ, ero cpoiictBa. TpaHckpunuus — Marpuusblii cuHTe3 PHK. Ilpuniumnst
TPAHCKPUIILIAN: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancmsiiust u e€ sranbl. Yuactue tpancnoptasix PHK B OuocuHTese Oenka.
VYcnoBust OuocuuTe3a Oenka. KomumpoBanme amuHOkuciaoT. Pomb pubocom B
OuocuHTe3e Oenka.

Opranuszanus reHomMa y IpoKapuoT U 3yKapHuoT. Perynsnus akTUBHOCTU I'€HOB y
npokapuot. ['unore3a onepona (P. XKakob, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIEeTKe. KileTo4HbIN roMeocTas.

Bupycel — HekierouHsle (OpMBI JKU3HM M OOJMUraTHble mapasutbl. CTpoeHHe
IPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycubie 3aboneBanus denmoBeka, kuUBOTHBIX, pactenuid. CIIN]/], COVID-19,

ConMaJIbHBIC U MCIUIITNHCKHUEC HpO6JICMbI

2.6

Knerounsii 1mkn, ero mepuoasl W perymsiius. HWutepdaza u  MuTo3.
OcoOeHHOCTH TPOIECCOB, MpOTEKamuX B HMHTepdasze. IloAroroBka KIETKH K
nenenuto.  Ilpecunrernyeckuii  (MOCTMUTOTHYECKHI), CHHTETHYECKUH W
MMOCTCUHTETUYCCKUN (TPEMUTOTHUECKHH ) IepruoAbl HHTEP(a3HI.

Marpuunsiii  cunte3 JHK — permumkanus. I[lpuHnunsr perummkanuu  JHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUNAPAJUIEIBHOCTb.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! n
TeIoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTuil. JIumjiowmHbli u
rariouIHeli - Habopel XpoMocoM. ['omosnorumunble Xpomocombl. IlojoBbie
XPOMOCOMBI.

Henenune knerkn — muto3. CTaguu MHUTO3a U IMPOUCXOMSIINE B HUX IMPOLIECCHI.
Tunel muto3a. KapuoknHe3 M IMTOKHMHE3. bHojornueckoe 3HaueHHE MUTO3a.
Perynsuus MmutoTndeckoro nukia kiaetku. [Iporpammupyemas kineTouHast ruoesnb
— amomnTo3.

cDyHKI_II/IOHa.J'IbHElSI I'CHOMHKA

OpFaHI/ISM KakK OMojoruyecKas CUCTEMaA

3.1

OOHOKIETOYHEIE, KOJOHHMAJIbHEIE, MHOTOKJICTOUYHEIE OpraHu3Mbl n
MHOTOTKaHEBbIE OPTaHU3MBI.

®opMBI pa3MHOKEHUS OPTaHM3MOB: Oecrojioe (BKIIOYAas BETETAaTUBHOE) U
moioBoe. Buael  0ecrmonoro  pa3MHOXKEHHUS: TMOYKOBaHHWE, CHOPYJISALUS,
¢dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBeie KieTKH, Wi rameTsl. Meio3. Ctaauu Meiiosa.

IToBenenue xpomocoM B Meiniose. Kpoccunrosep. bruonorudeckuii cMbIc Meio3a




1 IIOJIOBOTO ITporecca. Meno3 U ero MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pasButue. ['ameroreHes y KUBOTHBIX. [loJOBBIE KeENE3bl.
OOpa3oBaHue u pa3BUTHE TMOJOBBIX KJIeToK. CriepMaroreHe3 M OOIEHE3.
Crpoenue mnojioBbIX KieToK. OII0oJ0TBOpEHHE U AIMOPHOHAIBHOE pPa3BUTHE
®KUBOTHBIX. CIIOCOOBI OTUIOZIOTBOPEHUS: HapyXKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHOe pa3BUTHE OpraHu3smMoB (oHToreHe3). Craaum sMOpHOreHesa
’KMBOTHBIX (Ha mpumepe Jsarymku). JIpoonenue. Tunbl apobnenus. OcoGeHHOCTH
JIpoOJIeHUs MIIEKOMUTAIOUINX. 3apOJbIIIEeBble JUCTKU (racTpyssnus). 3akiaaka
OpraHoB M TKaHEW W3 3apOJIBIIIEBBIX JINCTKOB. B3auMHOE BIMSHME 4YacTel
pa3BHBAIOLIETOCS 3apofblma (3MOpUOHANbHAs WHAYKIMA). 3akiagka IJIaHa
CTPOEHMS >KMBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJECHUCTBUN T'€HOB.
Bnusnue Ha »MOpHOHATBHOE pa3BUTHE PAa3WYHBIX (DAKTOPOB OKpY’KarOIIeH
cpenbl.

Poct u pazButue xuBoTHbIX. [locTamMOpronanbublil nepuoa. [Ipsmoe u HenpsMoe
pazButue. Pa3Butne ¢ meramopdo3oM y OeCrmo3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HayeHUE MNPSAMOrO M HENPSMOIO pa3BUTHUA, HX
pacnpocTpaHeHue B mpupoze. Tumbl pocta *XUBOTHbIX. DaKkTOpBl peryisiuu
pocTa KHMBOTHBIX M denoBeka. CTaauu MOCTAIMOPHOHAIBLHOTO PA3BUTUS Yy
YKUBOTHBIX U 4esioBeka. [lepropl oHTOreHe3a yenoBeka.

Pasmuoxxenne wu pasButue pacteHuil. ['ametoputr um cropodur. Meiio3 B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHHME CIOp B MpoIecce Meio3a.
I'amerorenes y pacteHuid. OIUIOZOTBOPEHHME M PAa3BUTUE PACTUTEIBHBIX
Oopranu3moB. /[BoitHOe OIIO0TBOPEHKE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue 1

Pa3BUTHE CEMCHU. MexaHn3MBbI PEryjIsinivui OHTOTCHE3a Yy paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

Hcropust cTaHOBNEHWS W DPa3BUTHS TEHETHMKHM Kak Haykd. (OCHOBHBIC
TCHETUYECKUE TOHATHS W CHMBOJIBI. | OMOJOTHYHBIE XPOMOCOMBI, aJUICIIbHBIC
TeHbl, AJIbTEPHATUBHBIC NPU3HAKHU, JOMUHAHTHBIA M PELECCUBHBIN MPHU3HAK,
rOMO3UTOTa, TETePO3UTrOTa, YHUCTasl JHHHS, TUOPHIbI, TEHOTHUN, (HEHOTHIL.
OCHOBHBIE ~ METOJIbI ~ T'€HETUKH: THOPHUIOJIOTHYCCKUMA,  ITUTOJIOTHYCCKUH,

MOJIEKYJIIPHO-T€HETUYECKUI
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Momnorubpuanoe ckpemuBanue. [1epBbrit 3axkoH MeHenst — 3aKoH eTMHO00pa3ust
ruOpUI0B TEpBOTO MOKoJeHHsA. llpaBmio nomMuHUpoBaHHA. BTopol 3akoH
MeHngens — 3akOH pacllelieHus [pU3HAKoB. [luronornyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBaHus. [ umore3a 4uCTOTHI raMerT.

AHanusupyromee ckpemuBaHue. [IpoMexyTOuHBIM XapakTep HaciaeqOBaHUS.
Pacmennenne npu3HakoB PU HENIOJIHOM JJOMUHUPOBAHUH.

Jurubpunnoe ckpenuBanue. TpeTuil 3akoH MeHzens — 3aKOH HEe3aBUCHMOTO

HaCJICOOBaHUA IIPHU3HAKOB. ]_[I/ITOJ'IOFI/I‘IGCKI/IG OCHOBBHI I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHHUS.
CuernnieHHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HACJIEIOBAHUE TE€HOB, HAPYLICHUE CUEIUICHUS MEXAY reHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka moja. XpoOMOCOMHBIM MEXaHU3M OIpeNeieHHs] Moja. AyTOCOMBI U
[IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbli U T€TEPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJOBBIX XpOMOCOM. HacienoBaHue IpPHU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHbI ajuiequ3M. B3auMOAEHCTBUE HEAJUIEIBHBIX T'E€HOB.

Kommnemenrapaocts. Onucras. [loaumepus
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BzaumoneiicTBre reHOTUNA U cpelibl TipU hopMupoBaHur GeHoturna. Fi3MeHYnBOCTh
npu3HakoB. KayecTBEeHHbIE M KOJMYECTBEHHbIE MPU3HAKU. Buabl M3MEHYMBOCTHU:
HEHACJICJICTBEHHA Y HACJICJICTBEHHAS.

MoudukaimonHass ~ WU3MEHYMBOCTh.  Pomb  cpeapl B (hOpMHpOBaHUH
MOIU(PHUKAIMOHHON H3MEeHYUBOCTH. Hopma peakiiuy npusHaka. BapranmoHHbIH psij
u BapuanmonHas kpuBas (B. HWoranncen). CpoiicTBa MOIU(pHUKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunmueckas n3MeHINBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUYMBOCTHA. BHUIBI
TeHOTUIMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunHaTuBHAasT W3MEHYMBOCTh. MeHo3 © TIOJIOBOW TIPOIleCC — OCHOBA
KOMOMHATHUBHON M3MEHYMBOCTU. P0OIh KOMOMHATHUBHON M3MEHUHMBOCTH B CO3JaHUU
TEHETHYECKOT0 Pa3HOOOpa3us B Mpe/esiaX OAHOTO BUJIA.

MyTaimoHnHas U3MEHYUBOCTh. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHble M WHAYLUHUPOBAHHBIC MYyTallMu. SlepHbIE M LUTOIUIA3MATUYECKUE
MyTaiuu. COMaTHYECKUE | MOJIOBBIC MyTaIy. [[pruuHbBl BOSHUKHOBEHUST MYTaIlHA.
Mytarensl ¥ HX BAMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUYECKHX PSIIOB B HacleACTBeHHON nu3meHunBocT (H.U.

BagsuiioB). BHesiiepaas ”3MEHUHMBOCTD 1 HACJIEACTBEHHOCTh

3.5

Kapuotun 4denoseka. MexayHaponHas MNOporpaMMa HCCIEIOBaHUSA TIe€HOMaA
yesnoBeka. MeTonbl  M3ydeHUsT [EHETUKM  4YeJIOBEKAa: I'€HEaJOrH4eCKui,
OJIM3HEIIOBEIH, IIUTOTCHETUYCCKUM, MOMYJISIHMOHHO-CTaTUCTUYECKHI,
MOJIEKYJISIPHO-T€HETUUECKUIA. CoBpemMeHHOE onpeeneHue reHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHKE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MTOMOILBIO
[MI[P-anamu3a.  HacnencrtBennsle  3a0oieBaHus  4eloBeka. [ e€HHbIE U
XpPOMOCOMHBIE 0oJe3Hn YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPeIPacloI0KEHHOCThIO. 3HaUYCHNE MEAUIIMHCKOW T'€HETUKU B MPEAOTBPAILICHUU

U JIEYEHNH T'eHETHUYECKHUX 3a00yeBaHuii yenoBeka. CTBOJIOBEIE KIIETKH




3.6

JlomecTukanus u cenekiys. 3apoxKaCHNEe CEJIEKIIUU U foMecTrkanun. Yuenue H.U.
BaBunioBa 0 1eHTpax NPOMCXOXKICHUS U MHOTOOOpa3usi KyJIBTYPHBIX PAaCTEHHH.
Posnp cenexkumu B CO3JaHUM COPTOB pacTeHUM M NOpoA *UBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HAcleACTBEHHOW u3MeHumBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIIMOHHON pabOTHI.

Metoabl  ceneKIMOHHOW paboThl. VCKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHANBUAYANbHBIA.  OTambl ~ KOMOMHAallMOHHOW  cenlekuuu.  VcmblTaHue
Mpou3BOaUTENIeH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C MOMOIIBIO OLEHKU
(dbeHoTrma moToMcTBa M 0TOOp 1O TeHOTUTY ¢ moMonIbio anamm3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CeJICKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKUN MyTareHe3 KakK HCTOYHHK MYyTaluid y KyJIbTypHBIX ¢GopM
opraHn3moB. Mcnonp30BaHME T'€HOMHOTO pENAaKTUPOBAaHUS UM METOJOB
pexomOuHaHTHBIX JIHK 11151 mosmyueHust CXOHOTO MaTepuaia sl CeIeKIIHH.
[Tomyyenne mnonuruionoB. BHyTpuBHMaoBas rulpuausaius. brauskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAuHT. HepoacTBeHHOE CKpelMBaHHWe, W ayTOPUIUHT.
I'ereposuc u ero npuuunbl. Mcnonb3oBaHue rerepo3uca B celekimu. OTaanéHHas
ruopum3anyst.  [Ipeomonenre OecTutouisi MEXBHIOBBIX THOPHUAOB. JloCTHXKEHUS

CCIICKIIUHN paCTCHHI;'I U JKMBOTHBIX

3.7

OOBEKTBI, HCHIOIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHbIE ¥ TKAHEBBIE KYJIBTYPBI,
MHUKPOOPTaHMU3MBl, HUX  XapaKTepUCTHKAa. TpagulUOHHAs  OHMOTEXHOJIOTHS:
xje0oneyeHre,  MOJyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHKPOOUOIOTUYECKUX TEXHOJIOTHI.
[TIpousBoacTtBo  Oenka, aMHHOKHCIOT M BUTaMHHOB.  VckyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTpYKIMSA SHIEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUIaHTaLMHU SAEP KIIETOK.

XpoMOCOMHAasi W TeHHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha |
KoHCTpyupoBanue pexkomOuHanTHeix JIHK. JlocTwkeHus © TEpCIEeKTHBBI
XpOMOCOMHOW M TEHHOH WH)XeHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBBIX KIICTOK

Cucrema n MHOFOO6pa3I/Ie OpraHu4YcCKOro Mupa

4.1

buonormueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cucTema
opranuueckoro mwupa. IlpuHnunel kinaccupukanuum opraHu3MoB. (OCHOBHbBIE
CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOECHHS M JKU3HEAEATENBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0HOKJIETOYHbIE I'PUObI, OJHOKJIETOUYHbIE BOJOPOCIH, APYTHE
npoTucThl. KoJOHMANBbHBIE OpraHnu3Msl. [[BUKEHNE OJHOKIETOYHBIX OPraHU3MOB:
amMEOOUIHOE, )KTYTUKOBOE, PECHUYHOE. 3allUTa Y OJHOKJIETOYHBIX OPraHH3MOB.

Pa3I[pa)I(I/IMOCTL Y OAHOKJICTOYHBIX OPTraHU3MOB. Takcucel




4.2

MHorokjeTouHble pacTeHus. B3auMocCBs3b YacTe€ld MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOro opraHuzma. Opranusm
Kak eaMHoe uenoe. TkaHu pacteHuid. TUIBI  pPacTUTENBHBIX TKAHEM:
oOpa3oBarenbHasi, IOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobeHHOCTH CTPOCHMS, PYHKIIMN U PACTIONOKEHHS TKaHEW B OpraHax pacTeHHI

4.3

BereraTtuBHbIe M r€éHEpAaTUBHBIE OpPraHbl pacTeHUil. @YHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MBI U
HacTuu. llornomienue BOXBI, YIVIEKUCIIOIO ra3a M MUHEPAIbHBIX BEILLECTB
pactenusmu. Jlpixanue pactenuid. Juddysus razos yepes3 MoBEPXHOCTb KIETKH.
TpancnopTHbele cHUCTEMBI pacTeHUM. BeplieneHne y pacreHuid. 3amura  y
MHOTOKJIETOUYHbIX pacTeHuil. Kytukyna. CpenctBa MacCMBHOM M XUMHYECKOMN
3amuThl. OUTOHIUBL.

PazgpaxxuMocTe M perynsiuus y OpraHu3moB. Pa3apakuMocTh W perysanus y

MHOTOKJIECTOYHBIX paCTeHI/II\/'I. PocTtoBrie BEIICCTBA U UX 3HAYCHHUEC

4.5

MHOroKIIETOUHbIE ~ KMBOTHBIE.  B3auMMoOCBsi3b  4acTe€ll  MHOTOKJIETOYHOTO
opraHusma. TKaHI/I, OpraHbl U CUCTEMbI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4YeJIOBEKa. THIIbI
KUBOTHBIX TKaHEH: SIUTEIUalbHasi, COCIUHMUTENIbHAs, MbIIICYHAsl, HEPBHAs.
OcobenHoctu cTpoeHHS, (GYHKIMA M PACIOJIOXKEHUS TKaHEH B opraHax

JKHUBOTHBIX U YC€JIOBCKaA

4.6

Oprassl U CHCTEMBI OPraHOB XUBOTHBIX. DYHKIIMM OPIaHOB M CUCTEM OPTaHOB.
Omnopa Tena opranu3moB. CKelleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHbIX. HapyxHblii U BHyTpeHHUI ckeneT. CTpOeHUE M THUIIBI COEAUHEHUS
KOCTEH.

JIBuKeHHe MHOTOKJIETOYHBIX KMBOTHBIX. [luTanue skuBoTHBIX. I[luTanue
MMO3BOHOYHBIX KMBOTHBIX. /[pixanue »uBOTHBIX. KoxHoe nbixanue. XKabepHoe u
JEroYHOE JbIXaHUE.

JIpIxaHWe TMO3BOHOYHBIX UBOTHBIX. OJBOJIOLHMOHHOE YCIOXKHEHHE CTPOEHUS
JErKMX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTellbHAsI CHCTEMa 4elnoBeKa. MexaHu3Mm
BEHTWIALIMM JIETKUX Y NTUL M MICKONUTAKOMUX. TpaHCHIOPT BELIECTB Yy
OpraHu3moB. TpaHCIOPT BEIIECTB y XMBOTHbIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHasg  cucremMa  MO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpaIIeHHsl. OJBOJIOIMOHHBIE  YCJIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI IIO3BOHOYHBIX >KMBOTHBIX. BplieneHue y opraHu3moB. Beijenenue y
KUBOTHBIX. COKpaTUTENbHbIE BaKyonu. Opransl BeeseHus. CBs3b OJOCTU TeNa
C KPOBEHOCHOM M BBIJIEIUTEIBHOW cHCTEeMaMH. BplieneHrne y N03BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTIOKJIETOYHBIX JKMBOTHBIX. IlokpoBbI u uX

IIPOU3BO/IHBIE.




PaznpaxuMoCTh M peryisius y OpraHu3MoB. Pa3pakuMocTh y OTHOKJIETOYHBIX
opranu3moB. Takcuchl. PazapaXXMMOCTh W Pperyisiuus y MHOTOKIETOYHBIX
pactenuil. PocToBble BemecTBa u MX 3HaUEHUE.

HepBHas cuctema u peduiekTopHas peryisiius Y MHOTOKJICTOYHBIX >KUBOTHBIX.
HepBHas cucrema u €€ oTAembl. DBOTIONNOHHOE YCI0XKHEHUE CTPOSHHS HEPBHOU
CHCTEMBI Y KHBOTHBIX.

Pa3zpaGoTka anroputMoB u mporpamm uis 3PQPEeKTUBHON (PYyHKIMOHAIBHOM
aHHOTAIlMM  TE€HOMOB,  TPAaHCKPUNTOMOB,  ITIPOTEOMOB,  MeTabOJIIOMOB

MHUKPOOPTraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Oprasbl ¥ CHCTEMBI OPTaHOB YesioBeKa. OT/IEIbl TOJOBHOTO MO3Ta TTO3BOHOYHBIX
KUBOTHBIX. Pedrekc u pediuekropHass mayra. be3ycloBHbIE H  YCIOBHBIC
pednekcel. ['yMopanbHas perynsuuss U SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yesoBeka. JKene3bl SHAOKPUHHON CUCTEMbl U X TOPMOHBI. JleliCTBHE TrOPMOHOB.
B3aumocBsi3p HEpBHOW M SHAOKPUHHOM cucTeM. [ unoramamo-runodusapHas

cucrema. Pednexc u pepnexropnas ayra. besycnoBHble U YCIOBHBIE pehICKCHI

5.2

3ammra opranu3ma oT OosiesHed. MmyHHas cuctema yenoBeka. Kietounsnii u
TYMOpaJIbHBIH MMMYHHUTET. BpoXAEHHBINA, NpHOOPETEHHBIN crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaNbHO-ceJIeKTUBHOro ummyHurera (I1.Dpnux,
®.M.beprer, C.Toneraa). BocnanuTenbHble OTBETHl OpraHu3mMoB. Ponb

BPOXIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3200JIeBaHUI
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KpoBeHnocHast cucrema u e€ opranbl. Cepile, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepama u e€ perymsus

5.4

Jeixanue yenoBeka. (uddy3us ra3oB uepe3 MOBEPXHOCTh KIIETKH. J[pIxaTenpHas
cuctemMa 4yeynoBeka. JlpIxaTenpHass TNOBEPXHOCTh. Perynsums — AbIXaHus.

JlprxaTeapHbIe 00BEMBI

5.5

HI/IIJ_IeBapI/ITCJILHaH CHUCTEMaAa YCJIOBCKaA. OTI[CJ'ILI MUIICBAPUTCIIBHOI'O TpaKTa.
HI/IH_IeBapI/ITCJ'ILHBIe KCIIC3hbI. BHYTpI/Il'IOJ'IOCTHOC n BHYTPHKIICTOYHOC

MUIIEBApEHNE

5.6

ITokpoBel M ux mnpousBogHble. Opransl BbiaeneHus. [louku. CrtpoeHue wu
¢yHkuuonupoBanue HeppoHa. unbTpanus, cekpenuss U 00paTHOE BCACHIBAHUE

KaK MeXaHU3MbI pabOThI OpraHoB BeieneHus. OOpa3zoBaHre MOYH y YeIOBEeKa

5.7

I[BI/DKCHI/IG yeJioBeKa: MblmeuHas cucteMa. CKeJeTHBIC MBIIIObLI KU HUX pa60Ta.

CtpoeHue U TUIbI COEAMHEHUS] KOCTEN

Teopust 3Bomtonu. Pazputue xxu3Hu Ha 3emiie

6.1

OpomtonimonHass  Teopuss Y. [lapBuna. IIpennocbulku  BO3HUKHOBEHHS

JAapBUHH3MA. Kwuszee n Hay4dHas ACATCIbHOCTDb 4. I[apBI/IHa.




JBuxyume cuwibl 3Bosouuu BUIOB 1o Y. JlapBuHY (BbICOKas MHTEHCHUBHOCTD
pa3MHOXKEHHUST OpPTraHW3MOB, HACJICJCTBEHHAs WM3MEHYHMBOCTh, OoOprba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunTeTndeckor teopuu Bomonuu (CTD). HelitpanbHas Teopwust
sBomtod. COBpEeMEHHasi DBOJIIOIIMOHHAST OMOJOTHs. 3HAUYEHHE DBOJIOIMOHHON

Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Tonmynsimust kak »yieMEHTapHas enuHuna 5BoyoLMH. COBpPEMEHHBIE METOMbI
OLIEHKM T'eHETUYECKOTO pPa3sHOOOpa3ust M CTPYKTYphl momynsauui. M3meHenue
reHooH/a MOMYJISIUM KakK JJIEMEHTapHOE SBOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHble  (PAaKTOpbI  (IBMXKYIIME CHIIBI) OBOJIOUMH. MyTalMOHHBIHA
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiip reHoB — ciyuvaiiHble
HEHANpaBlieHHbIE HM3MEHEHUS 4YacTOT ajulenell B momymsuusx. Oddekt
OCHOBATEJIA. Murpanuu. N3onsaunsa MOMYJISLIAN: reorpaduueckas
(mpocTpaHCTBEHHAas), Orooruyeckas (pernpoayKTUBHAs).

EcrectBenHblii oTO0Op — HampaBistomuid — gaxktop sBomonuH.  DopMmel
€CTeCTBEHHOTO O0TOOpa: JBIKYIIMH, CTaOMIU3UPYIOIIUH, Pa3pbIBAIOLIUI
(nu3pyntuBHbIi). [TonoBoit oT6O0D.

[TpucnocoOIeHHOCTh ~ OpPraHU3MOB ~ KaK  PE3yJibTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBEHHE — MPHUCIIOCOONCHMA Yy ~ OpraHu3smMoB.  ApoMopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobieHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CTpyKTypa. BumooOpa3oBanue Kak pe3ysbTaT
MUKpO3BOJtONMH. M3omsamus — kmroueBoil ¢akrtop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHMS: aJuIoNmaTpPUIECKOoe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIOUIN3AITHS,
rudpuan3anys). JmuTenbHOCTh SBOTIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OMOJIOTHYECKOTO pa3HO0Opa3usl.

Ponb 3BOMIONMOHHON OMONIOTMH B Pa3pabOTKE HAyYHBIX METOJOB COXpPaHEHUs
O6ropazHooOpazusi. MUKpPOIBOIIONUS U KOIBOJIIOIUS TMAPA3UTOB M UX XO3SICB.
MexaHu3mbl HOPMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc HeH

6.3

Metoapl u3ydueHus Makpo3Bosrouuu. [laseoHTosornyeckue MeToAbl U3y4deHUs
sBostouu. Ilepexoansie popMbl U PUIOTEHETHYECKUE PSAIbI OPTaHU3MOB.
buoreorpaduueckue meroabl uzyueHus 3poitonuu. CpaBHeHue Quiopsl U (ayHbl
MaTEPHUKOB M OCTPOBOB. bruoreorpadudeckue obnactu 3emin. Bumbl-sHIEMUKY 1
PEITUKTHI.

:‘)M6pI/IOHOFI/I‘IeCKI/Ie u CpaBHI/ITeHBHO—MOp(bOJ'IOI‘I/I‘{CCKI/Ie MCTOAbI H3YUYCHHUA




3BOJIFOIIUH. I'eneTnueckue MexXaHU3MEI OBOJIOOMHN OHTOI'CHE3a U IIOABJICHUSA
3BOJOIIHUOHHBIX HOBIIIECTB. I"'omonoruunsie u AHAJIOTUYHBIC OpTaHBbI.
PynumeHnrtapHbple  opranbl ¥ aTaBU3Mbl.  MOIIGKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHEe  METOIbl  M3YYCHHUS  DBOJIOIHH.
I'oMonoru4unelie TreHL. COBpeMeHHBIe MCTOABI TMMOCTPOCHUA @HHOFCH@TI/I‘IGCKI/IX
JIePEBbEB.

XPOMOCOMHBIE MYTAIlUU U SBOJIIOIHSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBmiIa) HBOMIONMUA. HeoOpaTHMOCTh 3BOJIIOIUH.

AnanrtuBHas paguanusi. HepaBHOMEpHOCTH TEMIIOB BOJIIOIIUN

6.4

HayuHble rumotessl MNPOMCXOXKIACHUS KU3HM Ha 3emiie. AOHOreHes u
naHcnepMus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
I'unoTe3a NMOCTOSHHOTO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEP)KEHUE ONBITAMU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxneHue KU3HU U
acTpOOHOJIOTHSI.

OcHoBHbIE 3Tallbl HEOpraHMYecKoW 3Bojtouuu. [lnanerapHas (Teosoruueckas)
HBOJIONMS. XHUMHMYECKas JBOJIOLUSA. AOHOreHHBIH CHHTE3 OPraHHYeCKuX
BemecTB M3 Heopranmdeckux. Omeir C. Mumiepa u I'. Opu. O6pazoBanue
nosuMepoB u3 MoHoMepoB. KoauepBaTtHas runote3a A.M. OnapuHna, rumoresa
nepsuyHoro Oynpona JIx. XonnmeitHa, reHermueckas rumorte3a . Mémiepa.
Pu6osumel (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Uctopust 3emnu u meroabl e€ u3ydeHus. Vckomaemble opraHMYecKHe OCTaTKH.
I'eoxpononorust U e€ meroapl. OTHOCUTENbHASE M AOCOJIOTHAS T€OXPOHOJIOTHS.
I"'eoxpoHosOornuecKkas 1mKasa: 0Hbl, 3pbl, IEPUOJBI, TIOXH.

Havanphbie sTansl opranuyeckoil sBomoonuu. [losiBieHrne M 3BONIONMS MEPBHIX
KJIeTOK. OJBoyitonust Merabonu3Ma. BO3HMKHOBEHHE TMEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKN KaK aHaJIOr MEPBbIX HA 3eMJI€ COOOIIECTB.
CrpomaronuTsl. I[TpokapuoThl 1 3yKapHOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTEHEe3). DBOIIOIMOHHOE TMPOUCXOXKICHUE
BUpYycoB. IIponcxokieHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHuHe
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIOLMU BBICIIUX pacTeHHH. OCHOBHBIE apoMOp(O3bI
pactrenuii. Bpixon pactenuid Ha cymry. [losBieHue CHOPOBBIX pACTEHUU U
3aBoeBaHne umu cymd. CemeHHble pacteHus. lIpoucxoxkieHne IBETKOBBIX
pacTeHUHN.

OcHOBHBIE DTallbl SBOJIONUHM >KUBOTHOrO Mupa. OCHOBHBIE apoMOp(do3bl
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBrie XOproBbIe KUBOTHBIE. JKU3HD B BOJIe. DBOJIOLNS TO3BOHOYHBIX.

[Tpoucxoxaenne ampubuil u pentuauil. IIporcxoxaeHne MICKONUTAONUX H




ntuil. [lpuamun xmodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIH.

Pa3Butue xu3Hu Ha 3emMJie 1o 3paM U Mepuoaam: apxeu, NpoTepo3oi, Majieo3oHu,
Me3030M, KaiHO30H. OOmmas XapakKTEepUCTHKAa KJIMMaTa ¥ TEOJOTHYECKHUX
npoueccos. [losBneHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBIA COCTaB aTMOCQEPHI.

MaccoBble BBIMUpAHUS — JKOJIOTMYECKHE KpHU3UCHl mnpouuioro. [lpuuuHbl n
CIEACTBHUSI MACCOBBIX BbIMHUpaHHil. COBPEMEHHBI IKOJOTHMUYECKUM KPU3HUC, €Tr0

0COOEHHOCTH

6.5

Paznenst u 3agaum  anTpomosyorud. Mertonel aHTporosiornd. CTaHOBIEHHE
IIPEJICTAaBICHUH O MPOUCXO0KIEHUH yenoBeka. CoBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO uenoBeKka C KUBOTHBIMH. CHCTEMATHUYECKOE IIOJIOKEHUE YEJIOBEKA.
CBunerenbcTBa  CXOACTBA  YENOBEKAa C  JKMBOTHBIMM:  CPaBHHUTEJIBHO-
MOP(OJIOTHYECKHE, IMOPHOTIOTUYECKHE, (U3HOTOTO-OMOXUMUYECKUE,
noseseHuYeckue. OTInYMs YeaoBeKa OT KUBOTHBIX. [IpsIMOX0XKIeHNE U KOMILIIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJILHOMN
CHUCTEMBI.

JBuxyume cuibl ((akTopbl) aHTPOIOTreHe3a: OMOJOTMYECKHE, COIHAJIbHBIE.
CooTHolIeHrne OMOJIOTHYECKUX U COIMANIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTaJIuM aHTPOIIOTre€HE3a. ABCTPAIIONUTEKU — IBYHOTUE MIPEIKH JIFOJIEH.
UenoBek  ymenblii, TE€pBbIE  M3rOTOBJIEHUA oOpyaud Tpyna. YenoBek
MPSIMOXOJSIIIIMN W TEPBBIA BBIXOA JoAeH 3a mpenensl Adpuku. YemnoBek
reiaens0eprckuil — oOLMi MpeIoK HEeaHAEPTATbCKOTO YelOBeKa M YelloBeKa
pazymHOro. YenoBek HEaHIEPTANbCKUNM KaK BUJ JIIOJEH XOJIOAHOIO KiuMaTa.
YenoBeK pasyMHBI COBPEMEHHOI'O THUIIA, [EHUCOBCKUH YEJIOBEK, OCBOCHME
KOHTHMHEHTOB 3a npenenamMmu AQpuku.

OBOJIOLMS COBPEMEHHOI'O 4eIOBeKa. ECTECTBEHHBI OTOOpP B HOIMYJISILIMSX
yenoBeka. MyTanMoHHbIA mporiecc W noaumopdusm. [lomymsiinoHHbIE BOJHBI,
apeii¢ reHoB, Murpanus U «3(p(eKT ocHOBaTeNs» B MOMYJIALUSIX COBPEMEHHOTO
YeJioBeKa.

UYenoseueckue pacel. Ilonstue o pace. bonbmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpaslo-HerpouaHas  (PKBaTopualbHas), MOHIOJOUIHAs
(a3narcko-aMepuKaHcKkasi). Bpems u nmyTH pacceneHus 4yenoBeKa IO IUIaHETe.
EnunctBo  uyenmoBeueckux pac. HayuHas  HecOCTOSTENBHOCTh — pacu3Ma.
[TpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHSAM OKpYXKaromleil cpembl.
Bmusaue reorpaduyeckoit cpensl M Apeiida TeHOB Ha MOp(doJIOTHIO U

(hU3HOJIOTHIO YeTTOBEKA

DKOCUCTEMBI U TIPUCYIIIE UM 3aKOHOMEPHOCTH




7.1

Pa3nenst u 3agaun s3xosnorun. CBsI3b 3KOJOTUU C IPYTUMHU HAYKaMHU.
Metoaer skonoruu. IloneBeie HaOMIOAEHHUS. OKCHEPUMEHTBI B JKOJOTHU:
npupoHble W JabopaTopHble. MojaenupoBaHHE B HIKOJOTUM. MOHUTOPHUHT

OKPY’KAIOIICH Cpe/Ibl: IOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Okosiorndyeckue (GaxkTopbl U 3aKOHOMEpHOCcTHM HX JeictBus. Kiaccuduxauums
IKOJOTHYECKUX (PakTOpoB: abWOTHUYECKHE, OHOTHYECKHE, AaHTPOIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JEHCTBHS dKolorndeckux ¢akropos. [Ipasuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepantHocTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornyeckue (axtopsl. CBeT Kak 3Koyiornyeckuil gaxrtop. [eiicTBue paszHbIx
Y4aCTKOB COJHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHUE TPYIIIbI
pacTeHM M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUTHajbHas poJib CBETA.
DoTONEPUOAU3M.

Temneparypa kak »3kosoruyeckuil (¢akrop. [leiictBue TtemmepaTypsl Ha
opranu3mbl. [IoMKMIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak 9kosjorumdeckwit  (paktop. IIpucmocoOmeHust pacteHuil K
nmojiep)kaHnio BogaHOro Oananca. Krnaccudukarusi pacTeHHI MO OTHOIICHHIO K
BoJie. [Ipucmocobnennst >KUBOTHBIX K M3MEHEHUIO BOJJHOTO PEXKHMA.

Cpenpl oOuTaHMsS OPraHU3MOB: BOJHAs, HA3E€MHO-BO3JYIIHAs, IOYBEHHAs,
rnyOuHHAas  NOJANOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DU3UKO-XMMHUYECKHE
O0COOEHHOCTH cpesl oOuTaHusi opraHu3moB. llpucrocoOieHus OpraHusMoB K
JKU3HU B Pa3HbIX cpefax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOIUYHbBIE
put™Mbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM YCIOBUH
KHU3HU.

Kuznennsie Gopmbl opranu3moB. [lonstue o xusHeHHOU (hopme. KuzHeHHBIE
bopMBl pacTeHMI: JepeBbsl, KyCTapHUKU, KYyCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJlHOJIeTHHE TpaBbl. JKu3HEHHbIE (POPMBI JKUBOTHBIX: THAPOOHOHTHI, F€OOMOHTHI,
a’poOnoHTBI. OCOOEHHOCTH CTPOECHMSI U 00pa3a )KU3HU.

buotnyeckue QaxkTopbl. Buabl OMOTHYECKMX B3aMMOJACHCTBHI: KOHKYPEHIIUS,
XMITHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomnepauus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTHUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMojieiicTBus  (Tonmueckue, (Gopuueckue, (Qabpuyeckue). 3HaueHHE
OMOTHYECKMX B3aWMOJEHCTBHI Ui CYIIECTBOBAHHMS OpraHHM3MOB B cpene

00OUTaHHA. HpI/IHHI/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

DKOJIOTUYECKHE XapaKTCPUCTUKU MOITYJIAIHNHN. HOHYJ'ISILII/IH Kak OMOJIOrHYecKas

cucrema. Poib HEOTHOPOIHOCTH CPeJibl, (U3UUECKUX 0apbepoB U OCOOCHHOCTEH




Oouonoruu BUJIOB B (DOPMHUPOBAHHH MPOCTPAHCTBEHHOM CTPYKTYPHI MOIYJISITUH.
OcHOBHBIE TOKa3aTeNu MOMYJSLHUUA: YUCIECHHOCTh, MJIOTHOCTb, BO3pAacTHAas M
[0JI0Bast CTPYKTypa, PpPOKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLusl.

DKoyiorudeckasi CTpykTypa mnomyiasiud. OIeHKa YHUCICHHOCTH TOMYJISIUH.
JluHaMuKa NOMyJIsIUMUA U €€ perysanus. bUOTHYEeCKUN NMOTEHIUAI MOMYJISALHUH.
MopenupoBanue JAMHAMUKM —Tnonyjsauud. KpuBble pocTa  4YHMCIEHHOCTH
nonynsiuud. KpuBble BbDKHUBaHUA. Perynsinusi 4MCIEHHOCTH TMOMYJSALUNA: pOJb
(GakToOpoB, 3aBUCAMIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJOTHYCCKUE
cTpateruu BUIOB (r- u K-cTparerun).

[TonsTe 00 »sKkojoruueckod HuUlIe Buga. MecrooOuTtanue. MHoromepHas
Mojenb 3Kkonorndeckod Humm Jx.M. XarunHcona. Pa3mepbl 3KOI0rHMUeCcKON
Huwd. [ToTeHmanpHas U peain30BaHHasT HUILLIN.

Bun kak cucrema mnonynasuuid. Apeaibl BUIOB. Buasl M uX KU3HEHHbBIE
CTpaTeruud.  3aKOHOMEPHOCTHM  TOBEICHUS W MUIpPAIlMd  YKUBOTHBIX.

buonornyeckne naBa3UN JYy>XKCPOAHBIX BUJ0B

7.4

CooOmiectBa opraHuzMoB. buoneno3 u ero crpykrypa. Csizu Mexay
opraHm3mMamMu B OuoIreHo3e. DKOCHUCTeMa Kak OTKpeITas cuctema (A.JDx.
Tencnun). OyHKIMOHAIBbHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: MPOIYIIECHTHI,
KOHCYMEHTHI, peayueHThl. Tpodudeckue ypoBHU. Tpodudeckue LEmd U CEeTH.
AlGuotnyeckue 650ku skocucteM. [louBbl U mibl B 3kocuctemax. Kpyrosopot
BELIECTB U MMOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TOKa3aTeNM 3KOCUCTEMBI. buomacca u mpoaykuus. DKOJOTHYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBienHsle 3akOHOMEpHBIE CMEHBI COOOIIecTB — cyKueccud. [lepBuunbie u
BTOPUYHBIC CYKIIECCMM W WX TMPUYUHBL. AHTPONOTEHHBIE BO3ICHCTBHUS Ha
cykueccuu. Knmmmakcaoe coo6mectBo. bruopasnoobpasue u moiHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIECTB.

[IpupoaHbpie HSKOCHCTEMBI. AHTPOIOIE€HHBIE SKOCUCTEMbI. ATPOIKOCHCTEMA.
ArpotieHo3s. Paznuuns Mex 1y aHTPOIIOT€HHBIME U MIPUPOTHBIMU YKOCUCTEMAMH.
Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u
¢dayna. CuHaHTpOnU3alus TOpoACKoi (ayHbl. bruonornyeckoe U X03siiiCTBEHHOE
3HaYEHHE arpod’KOCHCTEM M ypOO3KOcHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

IIepenoc sHEpruM U BEIIECTB MEKIY CMEKHBIMU IKOCUCTEMAMHU. Y CTOMYMBOCTD
OpraHW3MOB, TOMYJSAIUNA W JKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JECHCTBUI

7.5

buochepa — oOmemnanerapHas o0Oojgouka 3emuid, TAE€ CYMECTBYET WU




cyllecTBoBajia JKuM3Hb. YueHue B.J. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps u e€ coctas. Kuoe BeriecTBo 6Mochephl U ero (PyHKIUH.
3aKOHOMEPHOCTH cyllecTBoBaHUs Ouocdeprl. OcoOeHHOCTH Ouocdepsl Kak
I00aNbHOM  JKocHCcTeMBbl.  JluHamMuyeckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB U OHOT€OXMMHYECKHME LHMKIBI (yriepona, as3ora).
PurmudHOCTH siBIeHMIA B Onochepe.

3onanbHOCTh OMocgepsl. IlonsaTne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHApa,
XBOMHBIE Jleca, CMEINAHHbIE M IIMPOKOJHMCTBEHHBIE JIeCa, CTENH, CaBaHHBI,
MYCTBIHM, TPOIMYECKHE JIeca, BBICOKOTOPhs. Kimmar, pacTUTENbHBIH W
YKUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (QYHKIUS XKHBBIX CHCTEM, OIEHKAa MX PECYpPCHOTrO TOTEHIHala U

onochepHbIX PyHKITUN

7.6

DKoJIoru4ecKre KpU3Kuchl U UX MpHUMHBL. Bo3nelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HEeHUE BO3IYIIHOU cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJAHOU CPEIbl.
Oxpana BoAHBIX pecypcoB. Pazpymienue nmouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knmuMmara.

AHTpPONOreHHOE BO3/ICUCTBME HAa PACTUTEIbHBIA M JKUBOTHBIM Mup. OXxpaHa
PACTUTENBHOTO W KXUBOTHOTO MHpa. OCHOBHBIC MPUHIHUIBI OXPAaHBI MPHUPOIHI.
Kpacusie kHmru. Oco0o oxpansembie mpupoanbie Tteppuropun (OOIIT).
Boranuueckue cazibl ¥ 300JJ0THYECKHUE TAPKH.

OcCHOBHbIE TPHUHIMIBI YCTOHYMBOIO PA3BUTHUS YEJIOBEUECTBA U TMPHUPOIBL.
PanmonaneHoe  mpUpOJONONB30BAaHME U COXpaHEHHE  OMOJIOrMYECKOIo

pazHooOpa3us 3emiiu




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; nox penakiueit [laceunuka B.B., Akiinonepaoe o01ecTBo
«3parensctBo «lIpocBemenue»

* buonorus, 11 kmacc/ Ilaceunnk B.B., Kamenckuii A.A., Py6moB A.M. u

npyrue; noja peaakuueit [laceunuka B.B., AkiimonepHoe 0011ecTBoO

«M3narensctBO «IIpocBenienne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

[Taceunuk B.B. IToypounsbie pa3padotku. 10-11 k1. YrimyOneHHbI ypOBEHb.
YMK "JInaus xuzan". 2021

[Taceunuk B.B. buonorus. [Ipumepnsie pabourie nporpammel. [Ipenmernas

nuHus yueOHukoB JIuaus xu3Hu 10-11 knaccel: yued.mocobue ajis

obmreoOpasoBar. opranuzanuii: yriyon.yposerb.-M.:IIpocsemienue, 2021.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

OO0pazoBaTenbHBIN TOPTAT I MOATOTOBKHU K dk3ameHam CJIAM I'MA: PEIITY
BIIP, OI'D, EI'D —

https://sdamgia.ru/

https://resh.edu.ru/

http://www.edu.ru/

http://school-collection.edu.ru/about/
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