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INOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yueOHOMy mnpeamety "buosnorusa" (manee - Ouosnorus) Ha
ypOBHE cpenHero odmiero oOpa3oBaHHUs pa3paboTaHa Ha ocHoBe dDeneparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit deaeparumny,
dI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (enepanbHoil pabouel mporpaMMbl BOCIIUTAHHUS.

VYyebnslii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACCHI) SIBJSIETCS OJHUM W3 KOMIIOHEHTOB TMpeAMeTHOM obnactu «EcTecTBeHHO-
HayuHble mpeametsl». CormacHo mnonoxeHusMm DPIOC COO mnpoduibHbIE
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennaniii  oOy4eHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS WU
PU3BaHBl OOCCIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM, CpPEIHUM
0o0muM, cpeHuM podheCCHOHAIBHBIM U BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 HSTUX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pEIlIeHHEe O00pa3oBaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C NpodopueHTanuend OoO0yYaroluXcsi U CTUMYJIHPOBAHUEM
WHTEpPECa K KOHKPETHOW 00JIaCTM HAyYHOTO 3HAHWS, CBS3aHHOTO C OHMOJIOTHEH,
MEIULMHON, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo yudeOHOMy mnpenmetry "buonorus" maér mpeactaBieHHE O
Helnu M 3ajadax M3ydeHusi ydyeOHoro mnpenmera «buonorus» Ha yriyOn€HHOM
YPOBHE, onpeaeseT o0s3aTebHOe (MHBapUAaHTHOE) IPEAMETHOE COAEPKAHUE, E€r0
CTPYKTYpUpOBaHUE MO pa3fieJaM U TeMmaM, paclpelesieHne [0 Kiaccam,
PEKOMEHIyeT TOCIeOBaTEIbHOCTh M3yUYEHUsS] Y4eOHOro maTrepualia ¢ Yy4EToM
MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBs3EH, JIOTUKKW Y4YeOHOTO IMpolecca,
BO3pPacCTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MNPUHIUII MPEEMCTBEHHOCTH C HM3YYEHUEM OHOJIOTUM HA YpPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Ojarojaps 4YeMmMy MpOCMaTpUBAETCS
HANPaBJICHHOCTh HA  MOCJEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTMYECKOTO MBIIUICHHS], MPEICTAaBIECHUNA O 30pOBOM 00pa3e KU3HH, Ha
BOCIIUTaHUE OEpeKHOTO OTHOIICHUS K OKpYXKaromed NpupoaHou cpene. B
nporpaMme 1o OHMOJOTHMH TaKKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusi» B peanuzanuu  TpeboBanniit DPI'OC COO kK mMIaHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GbOpMHpPOBAaHNM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHHOU  JIEATEIHHOCTH
o0ydJaronmxcst MO0 OCBOCHHUIO COJEpXKaHUS OMOJOTMYECKOro 00pa3oBaHUs Ha
YpOBHE CpeAHero oouiero oopa3oBaHus.



VYuebnnlii mpenmer «buosnorus» Ha ypoBHE CpellHEro 00IIero oopa3oBaHus
3aBepIaeT OMoJoruYecKkoe 00pa3oBaHKe B IIKOJIE U OPUEHTUPOBAH HA



paciipeHre W YIIyOJieHue 3HaHMM 00ydYarolMXcsi O >KUBOW HpPUPOJE,
OCHOBAaX MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOTMH, SMOPHUOJIOTUM U OHOJOTUHU
pa3BUTHS, TEHETUKHU, CEJIEKUUH, OHOTEXHOJIOIMM, SBOJIOLUUOHHOTO YYEHHUS H
9KOJIOTUH.

Nzyyenne yueOHOoro mnpeamera «buonorus» Ha yriayOGleHHOM YpOBHE
OpUEHTHUPOBAHO HA MOJrOTOBKY OOYYAIOMIMXCA K MOCIEAYIONIEMY MOIYYSHHUIO
Ouosjornyeckoro  oOpa3oBaHMs B  By3aX UM OpraHU3alusX  CPEJHEro
npodeccruoHanbHOro oopazoBanusa. OCHOBY €ro coaepk aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX HPU HU3YYEHUU  OOYYAIOIIMMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3/esioB OMOJIOTMHM Ha YPOBHE OCHOBHOI'O
obmero o6pazoBanus, B 10—11 kiaccax »Tu 3HaHUS TOJY4YarOT pa3BuUTHE. Tak,
pacliMpeHbl U YriayOsjaeHbl OHOJOTMYECKHE 3HAaHMUSI O PACTEHHSX, >KHUBOTHBIX,
rpubax, OakTepusX, OpPraHU3ME 4YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIIOIb30BAaTh KaK OPUEHTHUPHI JJI IMOCIEIYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanusi OWOJOTMYECKUMX 3HAHUM ¢
COOTBETCTBYIOIIIMMH 3HAHUSIMU, MOJYYEHHBIMH OOYYAIOIIMMUCS MPU HU3YUYEHUU
bu3nKH, XUMHUH, Teorpaduu U MAaTEMAaTHUKH.

CtpykTypa mporpammbl 1o yudeOHomy mpeamery "buomorus" oTpaxaer
CHUCTEMHO-YPOBHEBBI ¥ JBOJIIOIMOHHBIA TMOAXOABl K H3YYEHHIO OHOJOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHbIE JJI )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliy, IBOJIIOIMU OPraHUYECKOr0 MHpa Ha 3eMile,
COXpaHEHUs OHuoJormuyeckoro paszHooOpasus miaHetsl. Tax, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJOTHH, SMOPUOJIOTMHM U
OMOJIOTUU PA3BUTHUS, TEHETUKU W CEJIEKIUU, OMOTEXHOJOTUM U CHUHTETUYECKOU
OMOJIOTHH, AKTyaJIM3UPYIOTCS 3HAaHMS OOydYaroIMXCA MO OOTaHUKE, 300JI0THUH,
aHaToMuH, Qusnonoruu uenoBeka. B 11 kmacce u3ydaroTCs 3BOJIIOLMOHHOE
y4€HHUe, OCHOBBI SKOJIOTHH U yueHHUe 0 buocgepe.

VYyebusiii mnpeamer  «buonorus» mpuszBaH  00ecmeuUTh  OCBOEHHUE
o0yJaronMMucs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UEH, MPUHIUMIIOB U MPABUI,
JEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOTIO00pa3sMM M OCOOEHHOCTSX KIIETKH, OpPraHu3Ma, MOMyJIsLuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MPUKIIAIHBIX ACTIEKTaX OMOJIOTMYeCKUX 3HaHul. J{is
pa3BUTHS M TOJAJIEPKaHUS HHTEepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKAHUM IPOrPaMMBbI
o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WIM HWHOW 00yiacTh OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeiKHBIX
Y4EHBIX B pEIlICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOinEéHHOM ypoBHE —
OBJIaJICHHEe  OOYYAIONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(QPYHKIMOHAIBHOU
OpraHW3allMM > KMBBIX CHCTEM pA3HOTO paHra W MNpUOOpeTeHHWE YMEHUU
UCTIONB30BaTh 3TH 3HaHUSA B (JOPMUPOBAHHUU MHTEpECa K OMPECIEHHON o0nacTu
npoecCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEHW, WM K BBIOOpPY
y4eOHOTO 3aBEeICHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JoctwxkeHue uenu u3ydyeHus yuyeOHoro nmnpeamera «buonorus» Ha
yIiyOJIE€HHOM YpOBHE 00€CTIEUMBAETCS PEHIEHUEM CIIEIYIOIIUX 3a0a4:

OCBOCHHE OOYYaIONUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHHMMA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUH, MHOIoo0pa3uM M OCOOCHHOCTSIX OWOJOTHUECKHUX CHUCTEeM (KJIETKa,
OpraHu3M, MOy, BUJ, OMOTeoleH03, Ornocdepa); 0 BBIAAIOMIUXCA OTKPBITUSIX
Y COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaromIMXCsS C METOJaMH TO3HAHUS >KHUBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOYHOH OWOJIOTHH, ASMOPHOJIOTHUA W OHWOJIOTMHM pa3BUTHSA, TCHETHUKA U
CENEeKIMY, OWOTEXHOJOTUM ¥ CHHTETUYECKOHW OWONOTHH, TMAaJCOHTOJIOTHH,
OKOJIOTHUH);  METOJAaMH  CaMOCTOSITEIBHOTO  TPOBENCHUS  OMOJOTHYECKHX
uccleloBaHuil B JabopaTopum M B npuposie (HaOmoleHue, HW3MEpeHue,
AKCIIEPUMEHT, MOJICJTUPOBAHUE);

OBJaJCHUE OOYYaIOUIMMUCS  YMEHUSIMH: CaMOCTOSITEJIbHO  HAXOJUTh,
AHATM3UPOBATh M WCIIOJIB30BaTh OHMOJOTHYECKYI0 WH(OOPMAIUIO; MOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLUAIbHO-3KOHOMUYECKUMH U  3KOJOTUYECKUMHU
npo0jieMaMu 4YeJOBEYECTBA; OLIEHMBATh MOCIEACTBUS CBOEH JIE€ATEIBLHOCTH 110
OTHOIIICHUIO K OKpY’Karolled NpUpOIHON cpese, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBI0  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTh U COOJIONATh  MEPHI
npoduiiakTUKY WHGEKITMOHHBIX 3a00JIeBaHU, TIpaBUiIa MOBEJCHUS B NIPUPOJAE U
oOecrieueHrs 6€30MaCHOCTH COOCTBEHHOM KM3HENESTEIbHOCTH B UPE3BbIYAHHBIX
CUTyallMsIX TPHUPOJHOTO H TEXHOTCHHOTO XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y 00YyYarONINXCSI MHTEIVICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
B IIpoIleCCe 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSAMH KM COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOiieMamMu, METOAOJOruen
OHOJIOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHMUSI AKCIIEPUMEHTAITLHBIX
WCCJICIOBAHUM, PEIICHHs] OMOJIOTHYECKUX 3a7a49, MOJICIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Yy 00YyYaroOmMXCs [IEHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOJE B
LEJIOM U K OTJICIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TCHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TIIOBEICHUS B TPHUPOJIE;
WHTETPAINNA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOydYaroIIMMHCS  KOMIIETEHTHOCTH B PAIlOHAIBEHOM
PUPOAOIONb30BaHUN (COOMIO/IEHHE TpaBWJI TOBEICHUS B MPHUPOJIE, OXPaHbl
BUJIOB, DKOCUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXaromux Jojaer (cobmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHU,
oOecrieueHne OC30MACHOCTH JKHU3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIIHASX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B MOBCEIHEBHOM KU3HU;

CO3/IaHMe  YCIOBHH  UIsl  OCO3HAaHHOTO  BbIOOpa  OOYYarOIIUMUCS
VH]INBUTyaJIbHOU oOpazoBaTeabHON TPaeKTOPHH, crocoOCTBYIOIIEH
NOCIIeyIoeMy TPO(ECCHOHATFHOMY CaMOOTIPEICICHHIO, B COOTBETCTBUH C
WHIMBUYAIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMH PETHOHA.

OO61iee yMca0 YacoB, OTBEACHHBIX HAa U3yYeHHE OMOJIOTHMU Ha yTiyOJIEeHHOM
ypOBHE cpeaHero oobiero odpazoBanusi, coctasiser 204 yaca: B 10 knacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).

Ot6op opraHu3anOHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHUS OHOJIOTHH
OCYIIECTBJISIETCS ¢ YYETOM CHenu(UKU ero COJEp)KaHUs W HANpaBIEHHOCTH Ha
POJOJDKEHNE OMOJOTMYECKOro 00pa3oBaHHMsI B OpPraHHU3AIUAX  CPETHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTENBHBIM YCIOBHEM MPU 00y4YEHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBJISIETCSl TIPOBEJICHUE JIA0OPATOPHBIX M TpaKTUYeCKux pador. Takke ydactue
oOy4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEI0BATENBCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEICISICTCS yYUTEJIeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATBHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KITACC

Copnepxxanue TpoOrpamMMbl, BBIJICICHHOE KYpcusoM, HE BXOAUT B MPOBEPKY
rocyJiapcTBeHHOU utorosoi arrectraruu (I'MA).

Tema 1. buosiorusi Kak HayKka

CoBpeMeHHas OMOJIOTHST — KOMIUIEKCHasi Hayka. KpaTkas uctopus pazBuUTHsS
Ouosnoruu.  buonormdyeckue  HaAyKd M HM3ydyaeMble HUMH  NPOOJIEMBI.
OyHIaMEHTaIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCICAOBAHUS B
OHOJIOTUH.

3HadeHne O6uoJoruu B (POPMUPOBAHUHN COBPEMEHHOUN €CTECTBEHHO-HAYUYHOUN
kaptuHbl Mmupa. IIpodeccun, cpszanubie ¢ Ouonoruei. 3HadyeHUE OMOJIOTHH B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKAa: MEIUILIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MTPUPOJBL.

JdemoHcTpanumn

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuit, U. I1. 11aBnos, 1. 1. Meunukos, H.
. Basunog, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMHM C JOpYrUMU Haykamuy, «Cucrema
OHMOJIOTMYECKUX HAYKY.

Tema 2. 7KuBble cMCTEeMbI U MX U3Yy4YeHHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHuss Ouonoruu. CBONCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTh M IE€JIOCTHOCTb,
CJI0XHOCTh W YINOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alLus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTD, POCT U PAa3BUTHE.

YPpOBHH OpraHu3alu KUBBIX CHUCTEM: MOJICKYJISIDHBIA, KJIETOYHBIH,
TKAHEBBIN, OpPraHU3MEHHBIMN, MOMYJIIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(OuoreoueHoTuueckuii), oOuochepusiii. Ilpouecchl, NpoucCXondlMEe B KHUBBIX
cuctemax. OCHOBHBIC TPHU3HAKK JXHUBOTO. JKW3HB Kak ¢GopMa CyIIECCTBOBAHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALUU.

N3ydenune xuBbIX cucteM. MeToasl Ouonornueckoi Hayku. Habmronenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. [lonarue o 3aBUCUMON U
He3aBUCHUMOW mnepemeHHOU. IlmaHmpoBanue skcnepumenTta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux maHHbIX. OIEHKA JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaX€HUA pe3yabTaTOB J3KcrnepuMeHTa. I[loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanumn



Tabmumbslt u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «buonoruueckue
cuctembl», «CBOMCTBAa KUBOW MaTepun», «YPOBHHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MXWUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos3», «buochepa», «Metoasi
WU3YUYECHHUSI )KUBOM IIPUPOIBI».

O6opynoBanue:  naboparopHoe  oOopydoBaHuWE  JJig  MPOBEACHUS
HaAOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHue pa3auyHBIX METOAOB MpPH
V3YUYEHHH KUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. Mcropus
OoTKpbITUA KiIeTKu. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOM KIIETOYHOU
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIUS,
xpoMmarorpadusi, 3eKkTpodopes, METOJl MEUYEHBIX aToMOB, Au(depeHInanIbHOoe
HEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuUKCUpOBAHHBIX
Klemok. DIEeKTpOHHass MUKpockomus. Kongokanvnas muxkpockonus. Bumanvroe
(npusicusHerHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuibl u cxembl: «CBETOBONH MHKPOCKOM, «DIEKTPOHHBI MHKPOCKOID,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENnapaThl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue MeTONOB KJIETOYHON OHONIOrUU
(xpomarorpadus, saekrpodopes, auddepeHMaIbHOe IEHTPUGYTUPOBAHNE,
[TLP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUYECKUM COCTaB KJIETKU. Makpo-, MHKPO- M YJIbTPAMUKPOIJIEMEHTHI.
Bonma m e€ posb Kak pacTBOpPUTENsl, pearcHra, y4acTue B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOpErysiuuu. MuHepaabHble BEIIEeCTBAa KIETKH, MX OHOJIOrHyecKas
poJib. PoJib KATHOHOB Y aHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornueckue mnoiauMmepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€KOBOM MoseKkyibl. [lepBuunas
CTpyKTypa Oenka, TNenTHAHAs CBsI3b. BTopwdyHas, TpeTWdYHas, YEeTBEPTUYHAS
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukamusi  OenkoB.
buonoruueckue GpyHkunu 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, IUCaXapyibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
O6mmit mnaH cTpoeHHs W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue QyHKIUH YTIEBOIOB.

Jlumunet. I'uapodpunbHo-ruapOodoOHEBIe cBOMcTBa. Kimaccuduxkarus munuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTepounabl. buonormueckue ¢GyHKINAN
aunuaoB. OOmme CBONCTBAa OMOIOTMUECKIMX MEMOpaH — TEKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, MTOJIYTIPOHULIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xommuiementapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxaenue u ouonornueckue Gpyakuuu JIHK.
Buael PHK. ®ynkuuu PHK B kieTke.

Ctpoenue monekyinbsl AT®. Makpospruueckue cBa3u B Mojekyine ATO.
buonornueckue pynkiuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUH B
Kietke. [pyeue wykaneozuompugocgpamer (HT®P). Cexenupopanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CtpykTypHasi OMOJIOTHs: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONeKyn. Mooeruposarnue
CmMpyKmypbol U QYHKYull OUOMONEKY U Ux Komniekcos. Komnvromepnuiti ouzatin u
opeaHudecKull cunmes 6UOMONEKY]l U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

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

Juarpammbr:  «PacnpeneneHne XHMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoguueckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI», «BemecTtBa B coctaBe opraHu3moB», «CTtpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yriieBonoB», «CTpoeHne MoJieKyn JHUOuAoBy», «HyKIeMHOBbIE KHUCIOTBDY,
«Ctpoenue Monekynsl ATO».

O6opynoBanue: XuMHUYecKas mocyza 1 000pyA0BaHHeE.

JlabopaTopHasi padora «O0HapykeHHE OCJIIKOB C TOMOIIBI0 KaUeCTBEHHBIX
peaKLuiny.

JlaGopaTtopnass  paGora  «VccinemoBaHuWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUN KICTKH

Tumsl KIETOK: DJyKapHOTHYECKass W mpokapuothueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTHIecKol KieTku. Kilerounas creHka 6akTepuii u apxei.
Oc00OEHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YHKIIMOHUPOBAHHE YKapUOTUYECKOU KJIETKH.
[Mna3zmatnueckass wmemOpana (miazmanemma). CTpykTypa —IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IIa3MaTUYecKyto MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIN (NIEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. Paborta HaTpuii-
KaJMeBOro Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3o1uTto3. Kierounas
crenka. CTpykTypa u QyHKIIMHM KJIETOYHON CTEHKH PACTEHHI, TprOOB.

Hurormazma. [urozons. Lutockener. [IBuxkenue nurorazMbel. OpraHousl
kieTkd. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHJIOIUIa3MaTH4ecKas CeTh
(OIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHHE M (DyHKIHMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KiIeTKH. CTpoeHuEe TpaHyIsSIpHOTO PETHUKYIyMA.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMmOpaH. [mamkuii  (arpaHyJsIpHBIM) — 3HAOIUIA3MATUUYECKUN
petukynyMm. CekperopHas QyHkuus anmapata ['onsmku. Moougurkayus b6enxkos &
annapame [onvoxcu. Copmuposxa 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosu pactutenbHbIX KiIeTOK. Kitetounbiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJAPWHU,  IUIACTHUJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuod. Cumouozenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIMHM MUTOXOHIpUNA W 1iactui. llepBuunele,
BTOPUYHBIE W  CJOXKHBIE  TUIACTUIB  (DOTOCHHTE3UPYIOMIMX  DYKapHOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUM.

HememOpanubie opranousl kietku CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHou/I0B KJICTKHU. Pubocomel. Ilpomesicymounvie Qunamenmeoi.
MukpodunameHTsl. Axkmunogvle Muxkpogunamenmol. MBpIIIEUHbIE — KIETKH.
Axmunosvle KOMNOHenmbl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
neHtp. CrTpoeHwe U JBWIKEHUE JKTYTHMKOB W pecHUYEK. MHUKpOTpyOOUKH
nuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
mukpompyodoukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKY, UX CTPOEHUE U
bynkuuu. SnepnHpiii O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE paCIOIOKEHUE
XpOMOCOM B HHTEp(azHOM snpe. Iyxpomamur u eemepoxpomamun. benaxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHoU 00010uKku 6 mumosze. Aloepnulil
Mpaucnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHAS XapPAKTEPUCTHKA KJIETOK JYKapHOT
(pacTUTEeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pPacTUTENbHOM  KIEeTKW», «CTtpoeHue
MUTOXOHAPUMNY, «SA1po», «CTpoeHne MPpOKapUOTUUECKON KIETKI.

OO6opymoBaHHe: CBETOBOM MHUKPOCKON, MHUKPOTMpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKpPOTIpEnapaThl 0aKTepUabHBIX KIETOK.

JlaGopaTropnass pabGora «l3yueHue CTpOE€HHUS KJIETOK Pa3JIUYHBIX
OPTaHU3MOB).

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpPaHBI».

JlaGoparopnass padora «lccienoBaHue IUIa3MoOJiM3a U JICTUIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuyeckass  pabGora  «l3ydyeHue  JBMKEHHUS  LUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpPallleHUE SJHEPTUH B KJIETKe

AccUMUITALINAS ¥ TUCCUMIISIIIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIA W TeTepoTpOHBIA. YdUacThe KHUCIOpOAa B OOMEHHBIX
npoueccax. OJHepreTMueckoe obOecnedueHue KiIeTKu: mnpeBpanieHne ATO B
oOMmeHHbIX Tmponeccax. DepMeHTATUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUA.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPTaHMYECKUX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBruuHBIA CHHTE3 OpPraHUYECKHX BeElIECTB B KieTke. DotocunHTes.
AHokcueenHblll U oKcueeHHbl omocunme3 y obaxkmepui. Ceemocobuparowue
nUSMEHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHoBas pasbl. Pomoovixanue, Cs, C,. u CAM-munul
¢domocunmesa. IlponykTuBHOCTh (oTOCHHTE3a. BinsHue pa3iaudHbIX (DAKTOPOB
Ha CKOpOoCTh (hoTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XeMOCHHTE3. PaznooGpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIUpPYIOIIME OaKTepuu, KeNne300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxxenus. [IpomykTel OposkeHHs W HX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM B BO30YAUTENH OOJIe3HEH.

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

buonornueckoe okuciaeHHE, WIK KIETOYHOE AbIXaHUe. POabp MUTOXOHIpHUIA B
npolieccax ouonoruyeckoro okucnenus. [ukmmueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwvl. IlpemmyiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepe aHadpoOHBIM. DP(HEKTUBHOCTh IHEPTETUUECKOTO 0OMEHa.

JdemoHcTpanuu

[Hoprpetsr: JIx. [lpuctiu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Mutdaenn, I'. A. 3aBap3uH.

Tabnuupr u cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKU 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

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

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JladbopaTopnass pabora «M3yuenue (epMEHTATUBHOTO PpACIICTUICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIHHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnass pa6ora «CpaBHeHHE mpoIeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas pa6ora «CpaBHeHHE NPOIIECCOB OPOKEHUSI U IBIXaHUSD.

Tema 7. HacaeacrBeHHass uHGOpManus U peajin3anus eé B KiIeTKe

Peakuuu matpuunoro cuHte3a. [IpUHIMI KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeAcTBeHHOW mHGopManuu. [ eHeTnuecKuit
KOoJl, ero cBoicTtBa. TpaHckpumiusa — MarpuuHbli cuHTe3 PHK. Ilpunuums
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanbl. Yuactre TpancnopTHeix PHK B Ouocunrtese Oenka.
VYcnosusi O6uocunre3a Oenka. KomupoBanme ammHokucior. Ponbp pubocom B
OounocuHTe3e Oerka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U PYKApHOT. Perynsiius akTUBHOCTH T€HOB y TpokapuoT. ['mmotesa
onepona (®. XKako0, XK. MaHo). MoaexynsipHvie mexanuzmvl IKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsaius oOMEeHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycsl — HekneTounble (hOpMBI )KU3HU U OOJIUTraTHbIE Mmapa3uTbl. CTpoeHUE
MIPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JIHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanus yenoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-
19, coumanbHbie U MEAUIIMHCKHAE TPOOIIEMBI.

buoungpopmamura: unmeepayus u anaruz o6onvuiux maccugos («bigdatay)
CMPYKMYPHBIX OUonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
lIpoepammupyemoie pynxyuu 6eakos. Cnocodwl 00cmasKu 1eKapcma.



JdemoHcTpanuu

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

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTu4eckuilt Koy, «Bupyco»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3iaHnue MOJIEIIA BUPYCAY.

Tema 8. ’Ku3zHeHHBIH HUKJ KJICTKH

Knerounsi 1uki, ero mnepuonabl W perynsaiua. WuHtepdaza u  MuTO3.
Oco0eHHOCTH MPOIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecuntetmdyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKUN U
MOCTCUHTETHYECKHUH (MPEMUTOTUIECKUI ) TIEpUO bl UHTEP(hA3HI.

Martpuunsiii cunte3 JAHK — penmukaums. [lpunnunsr permkarnuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAIJIEIBbHOCTD.
Mexannsm permukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Termomepsl u

TeaoMepaza. XPOMOCOMHBIH HaOOp KIETKHM — KapuOTHIl. JIUIUIOMIHBIA W
raruiouJHeIi  HabOpel  XxpoMocoM. ['oMmonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xnerkn — wmuto3. CTaguy MHUTO3a WU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. Kapuoknne3 n nurtoknHe3. buosorndeckoe 3HaueHue
MUTO3a.

Perynsuus muroTtmyeckoro uukna kietku. [Iporpammupyemasi KiaeTOdHas
rubesp — arnomnTos.

Knerounoe snpo, XxpoMocombl, (yHKIMOHATbHAs TEHOMHKA. MexaHuzmul
npoaugpepayuu, oughgpepenyuposku, cmapenus u eudenu xiemok. «l{ugposas
K1emKay — ououHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpanuu

Tabmuipl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Pemmkamus JJHK.

OO6opynoBaHme: CBETOBOM MUKPOCKOII, MUKpOIIpenaparsl: « MUTO3 B KIIETKaxX
KOpEUIKA JTyKa.

JlaGopaTropnass  paGora  «l3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlabopaTtopnas padora «HaOmoneHrne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenune n QyHKIIMHA OPraHU3MOB

buonornueckoe pazHooOpazue OpPraHu3MOB. OJHOKJIETOYHBIE,
KOJIOHUAIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHHUSI U JKUBHEHEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. bakrepuu, apxeu, OIHOKJIETOYHBIE TpPHUOBI, OJHOKJIECTOYHBIC
BOJOPOCTH, Apyrue NpoTUCThl. KoJIOHWaNbHbIE OPTaHU3MBI.



B3auMocBs3p 4acTel MHOIOKJIETOYHOIO OpraHusma. TkaHu, OprasHbl M
cUCTEMBI OpraHoB. OpraHu3M Kak eIuHoe 1eoe. ['omeocTas.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHasl,
MIOKPOBHAs, MPOBOMSAINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpOCHUS,
GbyHKIUN 1 pacToNOKEHHs TKAHEH B OpraHax pacTEHUN.

TKaHW >KUBOTHBIX W 4YEJIOBEKA. THIIBI KMBOTHBIX TKAHEW: SIUTEIHAIbHAS,
COCMHUTENbHASI, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHus, (QYHKIUNA U
pacmnoJIOKEHUsI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YesoBeKa. DyHKIMKU OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranusmoB. Kapkac pactenuid. CKeneTbl OJHOKIJIETOYHBIX U
MHOTOKJIETOUYHBIX XMBOTHBIX. HapyHblii U BHYTpeHHUU ckeneT. CTpoeHune u
THIBI COEAUHEHUS KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTCHUM:
TPONMU3MBl M HACTUU. JIBMKEHHME MHOTOKJIETOYHBIX JXMUBOTHBIX M 4YEJIOBEKA:
MbImieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIJIEKHACIOrO Ta3a |
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lInTaHue XMBOTHBIX. BHyTpuIionoctHoe u
BHYTPUKJIETOUHOE mnuIileBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENILHOTO TpakTa. [lumeBaputenpHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuil. Jlprxanue >xuBoTHBIX. Juddys3us
ra3oB 4€pe3 NOBEPXHOCTh KiIEeTKU. KoxkHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
’KabepHoe u nérouynoe apixaHue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIOIMOHHOE  YCJIIO)KHEHUE CTPOEHUSI JIETKMX ITO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa 4elioBeKa. MeXaHu3M BEHTWISUUM JIETKUX y NOTUI U
MiIeKonuTaromux. Perymsmus apixanus. J{prxatenbHpie 00bEMBI.

TpaHCHIOPT BEWMIECTB Y OPraHMW3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUIM.
TpaHcnopT BemIECTB Yy JKMBOTHBIX. KpoOBEHOCHass cucremMa U €€ Oprasbl.
KpoBeHocHass cucTteMa NO3BOHOYHBIX JKMBOTHBIX U 4YenoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpailieHHsl. IBOJIOLUHUOHHbBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX KHBOTHBIX. PaboTta
cep/ia v €€ perysus.

Beigenenue y opranu3sMoB. BeineneHue y pacteHuil. Beimenienue y
KUBOTHBIX. CokparutenbHble Bakyonu. Opranbl BbeiaeneHus. OunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHW3MbI Pa0OTHI OPTaHOB BBIICIICHUS.
CBsi3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMU. Boeinenenue y



NO3BOHOYHBIX JKUBOTHBIX U yesoBeka. [Touku. CtpoeHue U (yHKIIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH y UEIOBEKa.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M UUCThl MNPOCTEHIIMX. 3amUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpeacta macCUBHOW U XUMHUUYECKOM 3a1IUThl. OUTOHIUIBI.

3amuyra 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot OojesHedl. UMmyHHas cuctema uenoBeka. KiieTrouHblii u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA W NpUOOPETEHHBIN crnenupuIecKuii
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTte W perynsuus |y OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazgpaxumocts u  perynsuus y
pactenuid. PocToBbIe BenecTBa U UX 3HaYCHUE.

HepBHast cucrema u pedrexTopHas peryisuuss y KUBOTHbIX. HepHas
cucreMa u €€ oThensl. DBOJIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOUM CHCTEMBI
y JKUBOTHBIX. OTHeNbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pednekc u
peduiekTopHast 1yra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanpHas perynsauus U 3HAOKPUHHAsA CUCTEMA >KMBOTHBIX U YEIIOBEKA.
Kene3pl HSHIOKPUHHOW CHUCTEMBI M UX TOPMOHBI. [IelicTBHE TOPMOHOB.
B3auMocBsa3bp HEpBHOW U 3HIOKPUHHON cucTeM. ['unoranamo-runodusapHas
cucTema.

JdemoHcTpanuun

[Toprper: U. 11. [TaBnos.

Tabmumpsl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bojopociam», «bakrepumn», «lIpocreimme», «Oprasbl LBETKOBBIX PAaCTEHHI»,
«CucremMpl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue crelisy,
«CTpoeHHE NHUCTOBOM IUIACTHMHKW», «TKaHM >XKUBOTHBIX», «CKEJET 4Yel0BEKa»,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHUCTEMAaY, «HepBHass  cucremay, «Koxay, «MpIlieuyHasi ~ CUCTeMay,
«BpigenurenbHas cucremay, «HIOKPUHHAS cucTeMay, «CTpOEHHE MBIIIIbD,
«mmynuter»,  «KumieuHonosioctHeie», «Cxema  TNUTaHUS  PACTECHUII,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKHBOTHBIX», «CTpOeHHE THIPHDY,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctemMa poeio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema — nruny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKpPOINpENApaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HAaCEKOMBIX, UIIJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pPAacTEeHUM, repdoapuu
pacTeHUl pa3HbIX OTHAEJOB, BIAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJIOBEeKa,
o0opyoBaHue JJI IEMOHCTPALIMK MTOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u 0eiIKoB oA AelcTBrueM (HepMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUMN, MOJIETIN TOJIOBHOIO MO3ra Pa3jin4HbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGopaTopHasi padora «3ydyeHue TKaHEe )KUBOTHBIX).

JlaGoparopHasi pabora «l3ydeHue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHUEe M Pa3BUTHE OPraHM3MOB

dopmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosnioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs:  I[OYKOBaHHWE, CHOPYJISALUS,
dbparMeHTanus, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTkH, wiau rameTtel. Meio3. Craauun
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccnarosep. buosmorndecknii cMbICi
M€H03a M TIOJOBOTO Tporecca. Mewo3 MW €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe passutue. ['amerorenes y xuBOoTHbIX. [10s10BBIE JKEle3bl.
OO6pa3oBaHue U pa3BUTHE NOJOBBIX KJIEeTOK. CriepMarorene3 u ooreHe3. CTpoeHue
IOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpPUOHAJIbHOE pa3BUTUE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[apTenorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOrUsl — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HLIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooeru mopghocenesza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jrymiku). JpoOmenwme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMMUTAIONMIUX. 3apOJBIINICBbIE JIMCTKU
(racTpyJssinps). 3aKiaaJKa OpraHOB ¥ TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3auMHoe
BIMSIHME 4YacTe pa3BUBAIOILErOCS 3apojbliia (dMOpHOHANbHAS WHIYKIIHS).
Jaknagka TIUIaHA CTPOCHUS HKUBOTHOTO KakK  PE3yibTaT HEPAPXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHne Ha 3>MOpPHUOHANBHOE pPAa3BUTHE PA3IUYHBIX
(haKTOpOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButue xuBoTHBIX. [locTomMOpmoHansHBIM Tepuon. [lpsmoe u
HenpsMoe pas3BuTthe. PaszBurue ¢ meramoppo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOrO U HENPSAMOIO



pPa3BUTHUSA, UX PACHPOCTPAHEHHUE B MpUpoje. THIbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsiliiy poCTa )KMBOTHBIX U YesoBeka. CTauu MoCcTIMOPUOHATBHOTO PA3BUTHS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHTorenesa uenoseka. CtapeHue U CMepTh Kak
OHMOJIOTNYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuil. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue crop B Ipolecce Menosa.
l'amerorenes y pacreHuid. OIUIOQOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OII0OOTBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISINUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabnuipl u cxembl: «BereratuBHOe pa3MHOXeHHE», «TuIBl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3MHOXeHUEe TUAPB, «Meio3y», «XpoMocoMmbl», «l'ameroreHes», «CTpoeHue
AWLEKIETKH U crepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HElpsiIMOe pas3Butue», «PaszBurne wmaickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymkw», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTEHHUI,
«CtpoeHue ceMsiH OJHOJIONbHBIX U JIBYJIOJNIbHBIX pacTeHUN», « KU3HEHHBIA ITUKII
MOPCKOM  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KHU3HEHHBIM UK
NArOPOTHUKA, «KU3HEHHBIN UKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpMAaTO30UI0B, MOAEND «L{MKIT pa3BUTHS JATYIIKHY.

JlaGopaTopHas padora «lI3ydyeHue CTpOCHUS TMOJOBBIX KJIETOK Ha FOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTuyeckas padora «BbIABIEHHE MPU3HAKOB CXOJCTBA 3apPOBIIIEH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHEe OpraHoB pPa3MHOXKEHHUS BBICIINUX
pacTEHUI.

Tema 11. I'eneTMka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoB

Hctopusi cTaHOBIEHHMS W pa3BUTHUA TE€HETUKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHHU
reHetuku. Pabotel H. K. KoneioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIEC TEHETHYECKUE MOHSATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIM M PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTASI JIMHUS, TUOPUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHbIE ~ METOABbl  T€HETUKU:  T'HMOPHUIOJIOTMYECKUN,  IMTOJIOIMYECKUH,
MOJIEKYISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

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

Tabnuubl 1 cxeMbl: «MeTobl FTeHETUKIY, «CXEeMbl CKPELIUBAHUS.

JlabopaTopnass padora «J/lpo3odpuna Kak OOBEKT TE€HETHUYECKUX

HCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokojeHus. [IpaBuno gomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacIlIeIUIeHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHus. [ umore3a 4ucTOTh raMer.

AHanuzupyouiee ckpeimnBanue. [[poMeKyTOUHbI XapakTep HAcJIeIOBAHMUS.
Pacmierienue nmprusHakoB IpU HEITOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJIEJOBAaHMUsSI  TIPU3HAKOB. [{uTonoruvyeckue  OCHOBBI  JUTHOPHIHOTO
CKpPELIMBAHUA.

CuemnienHoe HacnenoBanue npuszHakoB. Paboter T. Moprana. CuemieHHOe
HACJIEJOBAaHUE T'€HOB, HAPYILICHHE CLEIUICHUS MEXAY TI€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'enetuka nosia. XpOMOCOMHBIA MEXAHU3M ONPEAEICHUS Noya. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TeTepOoramMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue mprus3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['eHoTuI Kak 1enocTHas cucrema. [lenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM aJlenu3M. B3anMoAeiCTBUE HEAJUIENbHBIX TI'E€HOB.
Kommnnementapuocts. Dnuctas. [lonumepus.

['eHeTyeckuii KOHTPOJIb Pa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
Takke (HU3UOJOTUYECKUX TPOILIECCOB, TOBEJAEHUS M KOTHUTHUBHBIX (DYHKIIMMA.
['eneTnueckue MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJIEUCTBHS «XO35MH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYecKHe acleKThbl KOHTPOJIS U
WU3MEHEHHS HACJICICTBEHHON MH(OpPMAIUU B TTOKOJICHHUSX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmuupl u cxemsl: «IlepBblil 1 BTOpo#l 3akoHbl Menaens», «Tpertuid 3akoH
Meunnens», «AHanmu3upymrouee ckpenuBanuey, «HemoiHoe TOMUHHpPOBAHUEY,
«CuersieHHOEe HacleIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeTuka moay,



«Kapnotun uvenmoBeka», «Kapuotun npozodunsr», «Kapuotum nOTHIBD,
«MHOX€eCTBEHHBIN ajuIenu3mM», « B3auMo1ecTBUE TEHOB.

OOGopynoBanue: Mojelb JUisl JIEMOHCTPAllMM 3aKOHOB  €IMHO0Opa3us
rUOpUJIOB TIEPBOrO TOKOJEHUS M paCUICIJICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHUMOIO HACJIENOBAHUS NPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUM CLEIUICHHOIO HACJEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «[po3odumnay.

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

IIpakTnueckas  padora  «l3ydeHume  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030(DUIIBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  GopmupoBaHuu (peHoTHNA.
N3menunBOoCTh Npr3HakoB. KauecTBEHHBIE M KOJMYECTBEHHBIE INPU3HAKU. Bubl
V3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACJICICTBEHHAS.

MoaudukanronHas U3MEHYMBOCTb. Ponb  cpenbl B (OpMHpPOBAaHUU
MOJAU(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanuoHHbIN
psa u BapuauvoHHas KpuBas (B. HMoranncen). CpolicTBa MOau(pUMKalMOHHON
V3MEHYHMBOCTH.

I'enoTunuueckas N3MEHYNMBOCTh. CBOKMCTBA FT€HOTUITMYECKON U3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHasi u3MeHYHMBOCTH. Mei03 W TMOJIOBOM MpoIEcC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTb. Buabl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE MW  WHAYUMPOBAaHHbIE MyTaluuW. SnepHble U
HUATOIUIa3MaTHYeckue myTtannv. CoOMaTUYeCKUE U MOJOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W HX BIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOI'O TMPOIECCa. 3aKOH TOMOJOTHYECKUX pANIOB B
HaciencTBeHHo m3MenunBoctd (H.W. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJICICTBEHHOCT.

Onuzcenemuxa U 9NUSEHOMUKA, pOIb dNUSEHeMUYecKux @axkmopos 6
HAc1e008aHUU U U3MEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHU3MOB.

JdeMoHcTpanuu

[Toprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u cxeMbl: «Bugsl  u3MmeHumBOoCcTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHas U3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I'eHeTHYecKue 3a00JIeBaHUS YeIoBeKay, « Buabpl MyTarmii.



OO6opynoBaHue: XKHUBbIE W TepOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGoparopHuas padora «HMccnenoBanue 3aKOHOMEPHOCTEN
MOMU(PUKANMMOHHON W3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BAPUALIMOHHON KPUBON».

IIpakTnueckas padora «Mytanuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeka

Kapuorun uyenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAaHHUS T€HOMA
yenoBeka. Meronpl  M3ydyeHUsT T€HETHMKHM  YeJIOBEKAa: TIEeHEaJOTMYEeCKUH,
OJIM3HEIIOBbIH, IUTOr€HETUYECKUH, NOMYJIAIIMOHHO-CTATUCTUYECKHI,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemMeHHoe ONPEECIICHUE T€HOTHUMA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacineacTtBenHble 3a00eBaHus YelioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
00Je3HM 4YesnoBeKa. boJIe3HW C HACleICTBEHHOW MPEeapacroyioKEHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T'€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHupoBaHue. CTBOJOBBIE
kJeTku. [loHsATHE «TEHETHYECKOTO Tpy3a». ITUUECKUE acCHEeKThl UCCIEIOBAHUN B
00JaCTH peTaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue ¢akTopbl TMOBBINIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HEHHUIO OKpYsKatoleh cpesnl. ['eneTnueckas
MPEIPACIIONIOKECHHOCTD YETOBEKA K MATOJIOTUSIM.

JdemoHcTpanuun

Tabnuubr u cxemsl: «Kapuotun udenoBeka», «MeTolbl U3y4YeHHS] TEHETUKHU
yesoBekay, «I'eHeTnueckue 3a00JeBaHUs YETOBEKa.

IIpakTuyeckas padora «CoCTaBIEHHE U aHAIU3 POJLOCIOBHONY.

Tema 15. Cesnrekuusi opranusmMoB

JlomecTuKanusg H CEJEeKUHUs. 3apOKICHUE CEeIEKIMU UM JOMECTUKALUU.
Yyenne H. WM. BaBuwioBa o lleHTpax mnpoucXoXIeHUs U MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Ponb celeknuu B CO3JaHUM COPTOB PACTCHUH U TOPOJ]
*KuUBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TIOMOJIOTMYECKUX PSIJO0B B
HaclieJCcTBeHHON wu3MmeHunBoctH H. . BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOM PabOTHI.

Metoapl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIA U
VHIUBUYaJIbHBIN. Oransl KOMOMHAIIMOHHOM CCJICKIIHH. HUcnbiTanue
NpPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOM  PaOoTHI.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak HCTOYHUK MYTallui y KyJIbTYPHBIX



dbopm opranusmoB. Mcmonb30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOJOB
pexkoMOuHanTHBIX JIHK 17151 monmydenust iCX0AHOro Matepuaa Ijisi CeleKIUU.

[Tonyuyenue TIOJIUILJION/IOB. BuyTtpuBuaoBas ruopuaAN3aIIuS.
bmu3koponcTBeHHOE — CKpemmBaHuWe, WM WHOpuAWHT.  HepomctBenHOe
CKpelllUBaHue, Wiu ayTOpuauHr. ['erepo3nc u ero npuuuHbl. Mcrnonab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruionus
MEKXBHUIOBBIX THOPHUAOB. JIOCTHXKEHHS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHue U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX PpOAMYEN U1 CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30anus HO8bIX NOPOO, TUHUL U KPOCCOS8, 8
mom uqucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHbLIX UCCIe008aAHUL,
nepeodosuvlix uoeti U nepcneKmueHbiX MexHoI02UlL.

JdeMoHcTpanuu

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

Tabnuibl u cxemsbl: «LleHTPBI TPOUCXOXKIEHUS B MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTH,
«MeTtoapl cenekiuny, «OTaaI€éHHas THOpuan3anusy, «MyTtareHes».

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

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Jkckypceusi «OCHOBHBIE METOJIbI M JOCTHMIKEHUSI CEJIEKIMU PACTCHUH W
KUBOTHBIX (Ha CEIIEKIIHOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIaOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rust 1 CHHTETHYECKAsA OMOJIOTUSA

OOBeKThl, UCHOJIb3yeMble B OHWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHUe, TMOYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAenue. Mukpobuonornueckuit cunre3. OOBEKTbI MHUKPOOMOIOTHYECKHUX
TexHosiorui. [IponsBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3maHne TEXHOJIOTHI M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C [EJIbIO MMOJYYEHUS OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalIuX HE BCTPEYAIOIINECS B IPUPOe OMOCUHTETUIECKUE Ty TH.



Knerounas unxxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PacCTCHUU U
#*uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3ALMA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuEe Tamiou0B B CeleKUMH pactenuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Hcnonv3zoeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KMBOTHBIX. METOM TpPaHCIUIAHTALMU SIEp KIIETOK.
Texnonoeuu 0300po8IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha M
koHCcTpyupoBanue pekoMOouHantHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHns W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPUH.
DKOJIOTUYECKHUE U 3TUYECKHE MPOOJIEMbl TeHHON UHKEHEPHH.

Menmuuunckue ouorexHonoruu. [loctrenomuas nugposas meaunuHa. [1LP-
JTUarHoCTHKa. MeTaOoJIOMHBIM aHaIM3, TCHOIICHTPHUYCCKHM aHaau3 IMpoTeoMa
YesoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbs. VICIoOJIb30BaHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OunoumxkeHepus aisg  pa3pabOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeH COUeTaHHMEM TEXHOJOTUH TPEXMEPHOTro OHONMpHHTHHTA M ckaddonauHra
JUISL PELLICHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHre BEKTOPHBIX BaKIMH C II€JIbI0 OOECreYeHus: KOMOMHHPOBAHHOMN
3amuThl OT BO3Oyautenet OPBU, ycraHoBieHHE MONEKYJSIPHBIX MEXaHU3MOB
¢ynkunonupoBanuss PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHbIE
3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuupl u cxemsbl: «/crnoap30BaHe MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXKEHEPHUS».

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuueckas padora «IlomyyeHne MOIOUYHOKUCITBIX TPOTYKTOBY.

IKekypeussi  «bHOTEXHONOrMs — BaKHEWIIAash MPOU3BOJMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)).

11 KIIACC

Tema 1. 3apoxkaenue W pa3sBuTHE 3BOJTIONHOHHBIX MPEACTABJICHHMH B
onoJioruu

OpomtonimonHass Tteopuss Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIB>ky1ye cuiibl 3BoTIOIUK BUAO0B 110 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHUSI OpPraHW3MOB, HACJICACTBEHHAas HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuntetndeckoir Tteopuu 3Bomoruu (CTD). HelitpanbHas
Teopust dBoitouuu. CoBpeMeHHas JBOJIONMOHHAS  OuWojorus. 3HAauYCHUE
3BOJIIOLIMOHHOM T€OpUH B (POPMHUPOBAHNHU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Krosbe, Y. Hapsun, C. C. YerBepuxos, U. 1. lImansraysen, k. Xonaein, . K.
benses.

Tabmuupr um cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuew)y,
«JlectHuma xuBbBIX cymiectB (o Jlamapky)», «MexaHusm ¢GopMupOBaHUs
NPUCTIOCOOJICHNA y pacTeHuil W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapiipyTta nyremectBus Y. Japsuna», «Haxoaku Y. Jlapsunay, «DopMbl 60pbObI
3a cyuectBoBanue», «llopoasl romy6eit»y, «MHOroodpasue KyiabTYpHBIX (PopM
KanycTbl», «[lopoabl TOMalIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHusl HOBBIX BUJIOB
(mo Y. MHapBuny)», «CxeMa COOTHOIICHHS JBMIXKYIIUX CHJI DBOJIIOLIMK,
«OCHOBHBIE MTOJOKEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLMS U €€ Pe3yJibTaThI

[Monynauus kak sneMeHTapHasi eAuHUIA BOMIOIUU. COBpEMEHHbBIE METObI
OLICHKH TE€HETUYECKOTO pa3HoOoOpa3usi W CTPYKTypbl momyisuuid. W3menenue
reHooH/Ia TOMYJSAIMKA KAaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (IABWXKYIIHE CHJIBI) ABOJIOUMH. MyTallMOHHBIHN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. [Jlpelidp reHoB — ciiydaiiHble
HEHAIMPaBJICHHBIC W3MEHEHHS 4YacTOT aieled B momymamusx. Oddexr
OCHOBartensa. JIpgexm Oymoviiounoco eopaviuika. CHUdCEHUe 2eHemuuecKo2o
pasznooopazus: npudunsl u cireocmeus. Ilposenenue sgpghexma Opeiigha 2eros 6
bonvuwiux u  manvlx  nonyaayusx.  Murpanuu.  M3onsuus  momyJNisiui:
reorpaduueckast (mpocTpaHCTBEHHAs1), OMoJIornyeckast (penpoayKTUBHAS).

EctecTBenHbIii oTOOp — HampaBiusoomuil ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHA, CTAOWIM3UPYIOIIHMMA,  pa3pbIBAONIU
(nu3pynTtuBHbIf). [lomoBoit oTO0op. BO3HMKHOBEHHE U HBONIOLUS COLUAIBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOIIOIUH.
Bo3nukHoBeHue — mpucnocobineHudd y  opraHuzMoB.  Apomopdo3sl U
uanoananrtanuu. [lpumepsl npucnocobieHnit y opranu3mMoB: MOp(hOIOru4yecKue,
¢dusnonornyeckue,  OMOXUMHUYECKHE,  TOBeAeHUYeckne.  OTHOCUTENbHOCTh
IPUCIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpazoBanme Kak pe3yibTaT
MUKpPOIBOIOIMHU. M3onsmus — kitoueBod (dakTop BupooOpazoBanus. llytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTpUUYECKOoe (reorpacduueckoe),



CUMIIATPUUECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (moJUMIUION U 3aITHs,
rudpuauzanus). JMuTenbHOCTh HBOIIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (OpMUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons sBONOUMOHHON OuoorMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHus1 6ropa3zHooOpa3usi. MUKpPOIBOIIONUS U KOIBOIIOIUS Mapa3uToOB U HX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUUBOCTU K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEll.

JdemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasT H3MEHYUBOCTHY, «llomymsimonHas
CTPYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray, «JBuxyiine
CWJIBl 3BOJIOLUNY», «IKOJOTHYECKass M30JSUUs MOMYJISIUN ceBaHCKOU (openny,
«l'eorpaduueckast W30AUMsA  JIMCTBEHHMIBI CHOMPCKOM W JIMCTBEHHMIIBI
naypckoi», «IlomynsiroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUA €CTECTBEHHOro oT0opa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«nnycTpuanbHblii MenaHnu3M», «KuBble uckomaemeie», «[[OKpOBUTEIBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«®Dusnonornueckue amantrauun», <«lIpucnocobseHHOCTs OpraHu3MoOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa Buia B
npupoze», «CrocoObl BugooOpa3oBanus», «l'eorpaduyeckoe BUI000pa3oBaHUE
TPEX BUAOB JAHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomunonael pacteHuin», «KamycTHo-peaeuHblii rTHOpUI.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydesa NTUIl U
3BEpel ¢ MpuUMepaMu Pa3IMYHBIX TPHUCTIOCOOJICHUI, 4Yydella NTHI] U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BUAOB, O0OpPa30BABIIMXCS
Pa3JIMYHBIMU CIIOCOOAMH.

JlabopaTtopHas paGora «BbIsiBIieHHE H3MEHUYMBOCTH y OCOOEH OJIHOTO
BUJIA».

Jlabopatopnas  padora  «llpucnocobrenus  OpraHusMoB U HX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

JlabopaTopnass paGora «CpaBHeHHUE BHUJOB MO MOpP(OIOrHIecKOMy
KPUTEPHUIOY.

Tema 3. Makpo3Bosouus u eé pe3yJabTaThl

Mertoapl uU3ydyeHUsT MakpodBOJMOIMU. llaneoHTolOrMYecKHe  METOJIbI
uzydeHus: sBononuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus s3Bojtonuu. CpaBHeHUE (IOpPHI U
dayHpl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJEMHUKU U PEIUKTHI.



OMOpPHUOIOrHYECKHE U CPAaBHUTEIBbHO-MOP(OIOrHIECKHE METOAbl U3yYEHUs
3BOJIONMHU. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TOSIBICHUS
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOTrMYHBIE W  QHAJIOTMYHBIE  OpraHbl.
PyaumenTtapubsle  opranbl M aTaBU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE U  MaTeMAaTUYeCKME  METOJAbl  W3YYEHHS  HBOJIOLHUU.
I'omonoruunsie reHbl. COBpEeMEHHBIE METOIbl IMOCTPOCHUS (DUIOTEHETUYECKHX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

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

JdemoHcTpanuu

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

Tabmuubl 1 cxembl: «DWIOTEHETUYECKUN DS JIOMIAIN», «APXECONTEPUKCY,
«3Bepo3yoOpie  smepbl»,  «Creromedansr»,  «Punnodutey,  «CeMeHHbIC
nanopoTHukn», «buoreorpaduueckue 30HB 3emun», «Jlpeiid) KOHTHHEHTOBY,
«PenukThl», «HaudanpHble cTaauu 5SMOpPUOHAIBHOTO Pa3BUTUS IMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOrMYHBIE U aHAJIOTUYHBIE OpraHely, «PyAUMEHTHI»,
«ATaBuU3MBI», «XpPOMOCOMHBIE HAa0OpHI YENOBEKa W IMHMMaH3e», «laBHBIE
HaIpaBJICHUS 3BOJIOIUIY, «O0I11I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

OOGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOMAaeMbIX OCTaTKOB
OpPraHu3MOB, MYJISI)KU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumore3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 u
naHcnepmusi. JloHayuHble IpeACTaBICHUs] O 3apPOKJECHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSIHHOTO CaMO3apOKICHHUS )KM3HU U €€ onpoBepxeHue onbitaMu .
Penu, JI. Cnannannanu, JI. [Tacrepa. [IpoucxoxkaeHue sxu3HN U aCTPOOUOIIOTHSI.

OcHOBHBIE ATaIlbl HEOPraHNU4ECKON HBOJIIOLIHH. [InanerapHas
(reonoruyeckasi) HBOJIOIUS. XUMHUYECKas 3BOJIOLMS. AOHUOreHHBIH CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpm.
OOpazoBanue mnoaumMepoB U3 MoHOMepoB. KoanepBatHas rumoreza A. W
Omnapuna, runoresa nepBudHoro OynpoHa k. XomneitHa, TeHeTHYecKasi TUTIOTe3a
I'. Ménmnepa. PuGosumsl (T. Yek) m rumoreza «mupa PHK» V. TI'mnbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopusa 3emnm u Mmeronsl €€ wuszydeHus. lckomaeMble OpraHWYeCKHE
octatku. [eoxponomorus u e€ wmeroabl. OTHocuTedbHass W a0OCOJIOTHAs
reoXpoHoIorus. I'eoXpoHoiornueckas ImKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HauvanbHble sTambel opranndeckou sBosirouuu. [losiBIeHHE u  3BOJIFOLIHS
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3emMie cOOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTEI.

[Ipoucxoxaenue 3ykapuoT (CUMOHOTeHEe3). DBOIIOIMOHHOE MMPOUCXO0XKICHUE
BUpPYCOB. IIponcxoxkaeHue MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TpYyIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIEC ATamnbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOp(o3bI
pactennii. Bpixony pacremun Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM W
3aBoeBaHue uMu cymd. CemeHHble pacTeHus. IIpoMcXokIeHHe LBETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Talbl 3BOJIIOIUHU KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — IOSIBIICHUE COBPEMEHHBIX
TunoB. [lepBbie XxopaoBbIe )KUBOTHBIE. JKN3HB B BOJAE. DBONIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuil. [IporcxoxneHne MICKOMUTAIONUX U
ntul. [lpunnun xmoueBoro apomop@dosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Pa3Butne xu3HM Ha 3emie NO 3paM M NEpUOJaM: apXeil, MpoTepoO30H,
nmajgeo3oi, Me3030M, KaitHo30#. OOmas xapakTEepUCTHKa KIWMara U
TEOJIOTUYECKUX TMpoueccoB. [losiBIIeHHME W pacUBET XApaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yclioBUs U BIMSHHUE HA Ta30BbIi cocTaB aTMOC(hephl.

MaccoBble BBIMUPAHHUS — DKOJIOTHYECKHE KPU3HCHI mponuioro. [Ipuumubel u
CJIEACTBUSI MAcCOBBIX BbIMHpaHHUil. COBpPEMEHHBIN SKOJOTMYECKUM KPHU3HUC, €ro
ocobennoctu. [Ipobiema coxpanenus 6uopasHooOpas3ust Ha 3emiie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHnunel kiaccuukauu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHE IPYMIIbI OPraHU3MOB.

JdemoncTpauumn

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

Ta6muiel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apOXKJICHUS XU3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHMYECKOW  3BOMIOLMM»,  «l'€0XpOHOJOrHYecKas  IIKauay,
«HadvanpHble 3Tanbl OpraHUYecKoi sBoonumn», «Cxema oO0pa3oBaHUSI IYKapHOT
nyTéM cumoOuoreHeza», «Cucrema KUBOM Npupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3sl  pactenuity, «Punuoputey, «OIHOKIETOUHBIE BOJOPOCIH,
«MHorokserounsle Bogopocam», «Mxm», «llamoporaukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHuid», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocteiimme», «KuiedHononocTHwe,
«IInockue 4EPBUY, «YNEHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIE,



«IIpecmbikarommecs», «lltuupyy, «Muekonuratomme», «Pa3BuThe XKU3HH B
apxeunckou spey», «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
[1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN dpey, «Pa3sBUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuu pacTeHUN PA3NTUYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia MTHUI[ WU 3BEpew,
KOJUICKIIUM OKAMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMbIX, MYJSIKM OPraHU4YECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  saboparopHasi padora «MogenupoBaHUE ~ ONBITOB
Musepa—tOpu 110 n3ydeHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COSMHEHUN B
NEepBUYHON aTMochepey.

JlaGoparopHnass pabdora «/3ydyeHue W ONMCAaHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB.

IIpakTnueckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHre 0COOCHHOCTEM CTPOEHMS TTO3BOHOUYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Paznensl 1 3a7aun aHTPONOIOTHU. METOIbI aHTPOTIOJIOT U H.

CraHoBIIEHUE TPEICTABICHUN O TMPOUCXOXKICHUM 4YeIOBeKa. Penurmnosnbie
BO33peHUs. COBPEMEHHBIC HAYUHbIE TEOPUH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMHU. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0r0-0MOXUMUYECKHE,
nopejieHYeckre. OTINYMS YETOBEKA OT XKUBOTHBIX. [IPAMOXOXKIECHHE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBroxymue cuiibl (pakTophl) aHTPOINOreHe3a: OUOIOTrHYecKre, COIMaIbHbIE.
CooTHorIeHne OUOIOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOTIOTECHE3E.

OcHoBHBIE CcTaauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bSHBI
(IpOKOHCYJIbI) U PaHHUE MOHTUBI — O0IIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsiH U
JroJieid. ABCTPaJONUTEKN — ABYHOTHE MPEAKH Jtojei. UenoBek yMelnblid, MepBbie
M3TOTOBJIICHUS OPYAUN Tpyaa. YenoBeK MPpAMOXOASAIINN U MEPBbIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmMMA  MPeIoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOTro. YeloBEeK HEeaHAEPTaIbCKU
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKH.
[TaneoreneTrka U NajaeoOreHOMHMKA.



DBOJIONMST COBPEMEHHOTO ueioBeKa. EcTecTBEeHHBIM OTOOP B MOMYJSIUAX
yesnoBeka. MyTalMOHHBIN Tipoliecc ¥ noduMopdusM. IlomynsimoHHbIE BOJHBI,
npeid reHoB, murpaius U «3PGEKT OCHOBATENS» B MOMYJISIUSAX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. IloHstue o pace. boisbmme pacel: €BporeouaHast
(eBpaszmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YesiOBeKa IO IIIaHeTe.
EnuHcTBO  yenoBeueckux — pac. HayuyHas  HECOCTOATENBHOCTH  pacu3Mma.
[Tpucnoco0IeHHOCTh YeNOBEKa K Pa3HbIM YCIOBUSM OKPYXAIOMEH CpEIbl.
Brnusaue reorpaduyeckoit cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(bU3HOIOTHIO YETIOBEKA.

MeXAuCUUIUIMHAPHBIE ~ METOAbI B buznyeckon (OromornuecKoi)
AHTPOIOJIOTUU.  ODBOJIOLMOHHASL ~ QHTPOIOJOTHS W MAJCOAHTPOMOJIOTHUA
YEeJIOBEYECKUX MOMyJsIui. buoconuanbHble UCCIEOBAaHUS MPUPOABLI YEIOBEKA.
NccnenoBanue K03BOMOMUH OUOTOTHYECKOTO U COIIMAILHOTO B YEIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. dapsun, JI. Jlukn, 5. 4. Porunckuii, M. M. I'epacumos.

Tabmuis! 1 cxembl: «MeTOIbI aHTPOMOJIOTUNY, «[ 0TOBHOW MO3T 4ETIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YelIOBeKa M CKEJNET IIUMIIaH3ey,
«PyIMMEHTHI 1 aTaBU3MbDY, «/[BHXKYIIME CUIIBI aHTPOIIOT€HE3A», « DBOJIOLUOHHOE
IpPEBO  4YEJIOBEKa», «ABcCTpajonuTek», «UYenoBek  ymenwli», «YenoBek
NPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomaHbOHIBIY,
«IIpenku yenoBeka», « ITambl SBOJIOIUU YEIOBEKA», «Packl UelioBeKay.

OO6opynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHAIbHOM
KyJbTYphl TIPEJAKOB 4YeJOBeKa, penpoaykiuu (¢potorpadun) KapTUH C
MU(OJIOTMYECKUMU U  OHOJIEHCKUMH CIOKETaMH TPOUCXOXKICHUSI 4YeJIOBEKa,
dboTorpadum HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEeJIOBEKa, MOJIEb
yepena 4YeloBEeKa M deperna IIMMIIAaH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJEJIH TOPCa MPEAKOB YETIOBEKa.

JlabopaTopnasi padora «l3yueHne OCOOCHHOCTEW CTpPOEHUS CKeJeTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJOrMYECKUX afanTallil 4eJT0BEKay.

Tema 6. Jkojoruss — HayKa O B3aHMOOTHOIICHUSAIX OPraHU3MOB H
HAIOPTraHM3MEHHbIX CHCTEM € OKPY/KAKIIeH cpeaou

3apoxxaeHue U pa3Butue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3agaumn
sKoJ0ruu. CBSI3b FKOJIOTUU C APYTUMU HAyKaMHU.



Meroabl sxonorun. [loneBbie HaOMIOACHHS. DKCIIEPUMEHTHI B HKOJIOTHU:
npupoAHble U JlabopaTropHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>Kalollel cpe/ibl: JIOKaIbHbIN, pETUOHAIILHBIN U T100abHBIN.

3Ha4YeHUE OKOJIOTMYECKHX 3HAHMW JUIA  YEJIOBEKA.  DKOJOTUYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€H 4YEJIOBEYECTBA C mpuponor. @opmMupoBaHue
AKOJIOTUYECKOHN KYJIbTYPhI U KOJIOTMYECKON TPAMOTHOCTH HACETICHUS.

JdemoHcTpanuu

[Hoptpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuipel 1 cxeMbl: «Pa3genbl sxonorumy, «Metoabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEIBD.

JlaGoparopHuas padora «3yuenue METOJIOB HKOJIOTUYECKUX
VCCIIEJOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTaHUA

Dkosoruyeckre (PaxkTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
AKOJIOTHYECKUX (PaKTOpOB: abuoTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. O01ne
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHUOMOHTHBIE M CTEHOOHOHTHBIC
OpraHu3MBlI.

AbGuotnueckue ¢aktopel. CBeT Kak sKojorumdeckuid Qaxrop. eiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJIOIMYECKHE TPYMIIBI
pPacCTeHMI M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUrHaibHas poOJIb CBETA.
doTonepruoOaN3M.

Temneparypa kak nskonorudeckuid (axrop. [edicTBue TemmepaTypbl Ha
opranu3Msbl. [ToMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skojormyeckuid (akrtop. Ilpucnocobiienus pacTteHud K
noJiJIep KaHui0 BoJHOTO OanaHca. Kmaccudukamus pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrnocoOnaeHust ®KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJHAs, HA36MHO-BO3JYyIIHAs, MOYBEHHAS,
rIyOMHHAsT — TMOJNOYBEHHAs, BHYTpUOpraHuzMeHHas.  Dusuko-xummudeckue
O0COOEHHOCTH cpex oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
YKA3HU B Pa3HBIX CpelIax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJIMYHbIe PUTMBIL. [IpUCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kuznennsie Qopmbl  opranu3MoB. [loHsiTHe O JKU3HEHHOW (Qopme.
Kuznenusie popmMbI pacTeHUM: TEPEBhS, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJIHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THIPOOUOHTHI,
reoOHOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buornyeckue (bakTopBhI. Buner OMOTHYECKUX B3aUMOJICCTBUN:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepamus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBo). Hetpoduueckue
B3auUMoJieicTBUs  (Tomuueckue,  Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKHX B3aMMOJCHCTBUI JJIsi CYIIECTBOBAaHHUS OPraHU3MOB B Cpele
obutanus. [IpUHIIUTT KOHKYPEHTHOTO UCKITIOUCHUSI.

JdemoncTpanumn

Tabmuubr U cxembl: «Ikonorudeckue Qakrtopb», «CBETOBOW CIEKTpPY,
«IKOJOTUYECKUE TPYMIbl )KUBOTHBIX O OTHOIIEHHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOJIHOKPOBHBIE KUBOTHBIEY», «DHU3NOIOTHYECKUE aJalTaluu
KUBOTHBIX», «Cpempl OOWTaHWS OpraHu3MOB», «bHojOTrHYecKHe pUTMEBD,
«Kuznennoie  Qopmbel  pacteHmity, «KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«3JKocucTeMa MIMPOKOIMCTBEHHOTO Jiecay, « DKOCHUCTEMa XBOWHOTO Jiecay, «Llenun
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Konkypenuus», «CumoOuosy,
«KomMMeHcanuzm».

O6opymoBanne: TepOapu PAacTCHWA W SKHUBOTHBIX, MPHUCIIOCOOJICEHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, TrepOdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PAaCTEHUS, repOapiy U KOJUICKIIUN TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pPAaCTEHUM, Uydyena MTULl U 3Bepeil, repdapuu
pacTeHul, OTHOCAIIMXCS K rurpodurtam, kKcepodpuram, mMe30huTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu M KOJUIGKIIMM pACTEHWH M OSKUBOTHBIX, OOJaJa0NIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUHM JKHU3HH, repOapuu u
KOJUICKITUU PACTCHWH W >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3TMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlabopaTtopnass pabora «BbisBIeHHE MPUCTOCOONICHU OpPraHU3MOB K
BIIVSTHUIO CBETAY.

JlabopaTopnasi paGora «BbIsBI€HHE TMNPUCTOCOOTIECHUNA OPraHU3MOB K
BIIUSTHUIO TEMIIEPATyPhD».

JlabopaTtopnass pa6ora «AHaToMHUYeCKHE€ OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUSN.

Tema 8. IKo10rus BUIA0B U MOIYJIANH

DKOJIOTHUECKUE  XapaKTepUCTUKH  momyssiuu.  [lomymsmus  kak
ounosornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OaphepoB U
0COOEHHOCTEH OMOJIOTUU BUIOB B (POPMUPOBAHUU MIPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiuuid. OCHOBHbIE TOKa3aTeau TMOMYJSUUU: YHUCICHHOCTb, ILJIOTHOCTD,



BO3pacTHasi M TMOJIOBasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUS.

Dxoyioruyeckasi CcTpykrypa nomyssiuud. OleHKa YHUCICHHOCTH TOMYJISIUY.
Juunamuka nonyiasiuud U e€ perysiius. buorudeckuil MOTEHIMAN MOIMYJISIHH.
MoaenupoBanue IMHAMUKH ToNyJAnuu. KprBble pocTa YUCIEHHOCTH MOIYJISLIHH.
Kpusble BbDKMBaHUA. Perynsdius 4YMCIEHHOCTH TMOMYJSIHA: poiib (PaKkTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETHH BUIOB (T- U
K-ctparerun).

[Tonatue o0 skosormueckod Huile Buaa. MecrtooOutanue. MHoromepHas
MoJzenp sKkosornyeckon Humm JIx.M. XarumHcona. Pa3mepsl skonorundeckou
Huu. [loTeHnnanbpHas U pealTn30BaHHAas HULLU.

Bun kak cucrema mnonymnsiuuii. Apeanbl BUIOB. Buabl M MX KHU3HEHHBIE
CTpaTeruu. JKOJIOTrMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiornueckue
WHBA3UH Yy KEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

[Toprper: [Ix. 1. XaTunHCOH.

Tabmuubt u  cxembl: «OKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJISIAI,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyisiuum», «Bo3pacTHble  NHUpaMHabI
nonyysiun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTU  3EMJIM  Pa3iIMYHbIMU
opranu3zmammn», «Mojeinsb skosorndeckor Humu k. M. XatyuHcoHay.

OGopynoBanue: repOapuu pacTeHUM, KOJUJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass  paGora «lIpucmocoOneHuss ceMsH  pacTeHUM K
pacCeNeHuo.

Tema 9. DKo10rus COOONIECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Csizu Mexay
OpraHu3MaMu B OMOLIEHO3E.

Dxocucrtema kak oTkpbiTas cucrema (A. Ix. Tencnn). OyHKIMOHAIbHBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetd. AOUOTHUECKHE OJIOKU
skocucTeM. [TouBbl 1 Wbl B 3kocucTeMax. KpyroBopot BemiecTB u MoToK YHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTelud  JKOCUCTEMbl. buomMacca u©  OpOIyKLMS.
DKOJIOTUYECKHE MUPAMHU/IBI UUCET, OMOMACChI U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
HanpaBnennbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIEe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykneccuu. KnumakcHoe coobiectBo. bropasnoobpasue u mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpupoaHbie IKOCUCTEMBI. DKOCUCmeMbl 03EP U peK. DKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHos. Paznuums
MEXK]Ty aHTPOTIOT€HHBIMH U TPUPOJIHBIMHU 3KOCUCTEMAaMH.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [oponckas
dbnopa u dayna. CuHaHTpomm3aius TopojAcKoil ¢ayHbl. buonornyeckoe u
XO03SIICTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOJCHCTBHII OPraHU3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 QyHKYUoHUposanuu skocucmem. IlepeHOC IHEPrUM U BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIIIUI U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmuol 8030€UCmeUst  3a2PASHEHULl  pPA3HbIX Mmunos Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI ~ DKOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUSL.
MeToa010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX IKOCUCTEM.

JdemMoHcTpanuu
[Toprper: A. Ix. Tencnu.
Tabmuuer w  cxembl:  «CTpykTypa  OWoleHo3a»,  «IDKOcUCTEMa

HMIMPOKOJIMCTBEHHOTO Jecay, « IKOCHUCTeMa XBOMHOTO Jecay, « DyHKIMOHAIbHbIE
TPYIINbl OPraHU3MOB B 3KOCUCTEeMe», «KpyroBopoT BEIIECTB B DKOCHCTEME,
«llenn nutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TUPAMUIA YUCEI,
«JKOJIOrMYecKasi mupaMuaa OMOMacch», « IKOJOTMYECKasi MUpaMHUIa SHEPTUN,
«ObpazoBanue Oonotay, «IlepBuynas cykieccus», «BoccranoBieHue eca mocie
noxkapa», «KocucTteMa 03epay», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arpoiieHo3ey, «IIpumepsl ypOOIKOCUCTEM.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeil, repdapuu KyJbTypHBIX M TUKOPACTYIINX PACTCHUH, aKBapuyM KaK MOJIEIb
9KOCHUCTEMBI.

IIpakTuyeckas padora «/3ydueHue u onucanue ypoo3KOCUCTEMBD».

JlabopaTopnasi paGora «M3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHHCTOHOTHUX B Pa3HBIX SKOCHCTEMAX)).

IKcKypeusi «DKCKypCcHUsi B TUIMMYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HSsK,
CJIbHUK, Ha CYXOJI0JIbHBIA UM TOMMEHHBIN JYT, 03€P0, OOJIOTO)».

IKCKypeusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

bruocdepa — obOmennanerapHas 000J0YKa 3€MIIM, TJI€ CYIICCTBYET WIH
CylllecTBOBaJa kM3Hb. Pa3BuTue npeacraBieHuil o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps u eé cocra. JKupoe
BellecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepsl. OcobeHHOCTH Onochepsl Kak
rI100aIbHOM 3KOCUCTEMBI. JMHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOTEOXUMHUYECKHE IUKIBI (YIiiepoaa, a3oTra). PUTMHUYHOCTE sSIBIEHUN
B Onocdepe.

3oHasbHOCTE Ouocdepnl. [lonsatue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEIIIaHHbIE U ITUPOKOJIMCTBEHHbIEC JIeCca, CTEH, CABaHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BRICOKOTOPhA. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIUS KMBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUAa U
ounochepHbIX QPyHKIUI.

JdemoHcTpauumn

[Toptpetsi: B. . Bepnanckuid, 9. 3tocc.

Tabmuubr u cxembl: «l'eocdepsr 3emnn», «KpyroBopoTt azora B HMpHUpOJEY,
«Kpyrosopot yriepona B mpupozae», «KpyroBopoT Kuciopojia B MpHUPOAEY,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMoMbl cymmny, «Knumatuueckue
nosica 3emnuny», «TyHnpay, «Taitray, «Cmemanusiii necy, «llIupokonncTBeHHbIN
nec», «Ctenby, «CaBanHay, «IlycTbiHsy, « Tpornueckuii gecy.

OO6opynoBanue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. HestoBek M OKpPYyKA0OLIAS Cpea

OKOJIOTUYECKUE KPU3UCHI M UX NpUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouochepy. 3arps3HeHHe BO3MyIIHOW cpenbl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHure KinmMara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTENBHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOIBI.
Kpacasie xHmru. OcobGo oxpaHsemble npupoansie Tteppuropuu (OOIIT).
borannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIC TPUHIIUIBI YCTOWYHMBOTO PA3BUTHS YEJIOBEUECTBA W IPUPOJIBI.
PaunonansHOe  MpPUPONONOJIB30BAHME W COXpAaHEHUE  OMOJOTHYECKOro
pazHooOpasus 3emnn. OOmue 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €r0 BEPOSITHBIC TOCIIEACTBHS.

Pa3BuTHe METOOB MOHUTOPHHIAa pa3BUTUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie008aHus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHBIX 6U008 U 3Kkocucmem. OCHOBbI



sKopeadburumayuyu dKocucmem U cnocoboos 60pvOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix IKOCUCTIEM.

JdemoHcTpanuu

Tabmumet  w cxeMmbl:  «3arpsi3sHEHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocheps», «3arpssHeHre TouBbl», «llapHukoBBIT  3ddexT», «Ocobo
OXpaHsieMbIe IPUPOIHBIC TEPPUTOPUIY, «MOJEH YIIPaBIIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHUH M >KUBOTHBIX KpacHoi
kHuru Poccutickont @enepanuu, KpacHoi KHUTH pernuoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOydJaronmmMMucss TporpaMM CpeIHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC,
METaNpeIMETHbIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPaMMBbl 110 OMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABJISIONINE: OCO3HAHME OOYYaIOIUMUCS POCCUMCKON
rPaXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K  oOydeHWI0  OHOJoruy,
yeneHanpaeienHnoe pazsumue BHYTPEHHHX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YHAIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHMs, Haluyue  NPABOCO3HAHUS  IKOJOTUYECKON
KYJBTYPbI, CHOCOOHOCMU CMABUmMb 1SN U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JTIOCTUTAIOTCS
B EJIUHCTBE Y4YeOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUHM C
TPaAULMOHHBIMUA POCCUMCKUMU COLUUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TMPHUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUs] W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAaHHUS U
CaMOpa3BUTHA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPYJA U CTapIIEMy IMOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TpaJuILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexaepainuu, npupoae u
OKpY’KarolIen cpele.

JIuyHOCTHBIE pE3yibTaThl OCBOEHHUSI yueOHOoro mpeamera «buosorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPaAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMNbITA JIESITEIBHOCTH B MPOILECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOIOPSAIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX U MMO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUH
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOMU KU3HHU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAIIBHBIM TMOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEJAOBATEIbCKUX 3a7ady, YBaKHUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXJIECHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOU WUJICHTUYHOCTH,
NaTpuoOTH3Ma, YBAXKEHUS K CBOEMY HApOJIy, YyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponuuoi, ropmoctu 3a cBoWM Kpaid, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIICIUIO U MaMITHUKAM IIPUPOLBI,
JTOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OHOJOTHM, MOHUMAHMS 3HAYCHUsT OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uzeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHUI0 u 3ammurte (OTedyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEIACHMUS;

CITOCOOHOCTh OIIEHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAITHLHO-HPABCTBEHHBIE HOPMBI U ICHHOCTHU;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'0 NPHUHATHS 1EHHOCTEH CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauiusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOMIECTBEHHBIX OTHOIIIEHU;

IIOHUMAaHHUE SMOLUOHAIBHOTO BO3JICUCTBHS KUBOU IPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHIAX HMCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

5) ¢uzuyeckoro BocnuTaHUs, (POPMHUPOBAHUS KYJILTYPbl 30POBbSI H
3MOLMOHAJIBHOIO 0J1arONMOJyYHUs:

NOHMMaHHWE W pealu3alus 3J0pOBOro U 0e30macHoro oopasza >KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TPaBWJI U HOPM,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTbH), OEPEXHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IIEHHOCTH TPaBWJI WHJIWBUIYATbHOTO ¥  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCIEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE [IECHHOCTH MacTEPCTBa, TPYA0TII00uE;

TOTOBHOCTh K AaKTHUBHOM JESTEIIbHOCTH TEXHOJOTHYECKOW W COIMAIbHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSITEIIHHO
BBITIOJTHSITh TaKyI0 JEATEIbHOCTD;

WHTEPEC K Pa3IUuyHbIM cdepam mpodecCHOHANBHONU JeATEILHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oyaymed mpodeccu U peaTn30BHIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTUYECKU 1EeJIeCO00pa3HOe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTMYECKON KyJIbTYypbl: MPUOOPETEHUE ONbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM WX BO3MOXHBIX MOCHEACTBUN ISt
OKPY>KaIoIlel Cpebl;

OCO3HaHHWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelieHus;

CHOCOOHOCTh HCIIOJIB30BaTh IMPUOOpETaeMble MPU H3YYEHUU OHOJIOrUU
3HAHUST W YMEHUS TpPU PEHICHUH TPoOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B TMPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B HOKOCHUCTEMAX, OXpPAaHY BHJIOB,
AKOCHUCTEM, OHOC(EpPHI);

AKTUBHOE  HEINPHUITUE JIEWUCTBUM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATh HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBpAIIATh UX;



HaJM4YUE Pa3BUTOrO PKOJOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B ITO3HABATEJIbHOW, KOMMYHMKATUBHOW U COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MpPAKTUKW, OCHOBAHHOI'O HA JUAJIOTE
KyJBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON KYyJNbTYpPhl KakK CpeICTBa
B3aUMOJICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUDA;

NOHUMaHUE crneuu@uKkd OHOJIOTMM KakK HayKd, OCO3HaHUsA €€ poJu B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUMU I[ETOCTHOTO
IpeacTaBlieHuss 00 OKpYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOmecTBa, B TMO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEM W pEHICHUU MpodiieM
COXpaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJIOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CIOCOOHBIX  pEeIIaTh  PECypCHbIE  MPOOJIEMBI  pPa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJieM U
ofOecrieueHuss mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWOJOTWYECKUX 3HAHUN B IENAX
MOBBIIICHUS OO0IIel KyJbTYphl, €CTECTBEHHO-HayYHOW TI'paMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, Gpopmupyemon
pU U3yYEHUU OUOJIOTHUH;

MOHUMAHHUE CYUIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaliu3a U
O0OBSICHEHUS SBJICHUN OKPYKAIOIIET0 MUpa M MPOUCXOMASIINX B HEM WU3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbI0 MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJB30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHust IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HaHWE ILIEHHOCTU HAyYHOH JEATEeIbHOCTH, FOTOBHOCTH OCYUIECTBISTh
MPOEKTHYIO U UCCJIEA0BATENBCKYIO ACATEILHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHWM TO OHOJOTUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTSAMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHS y4ueOHOTo mpeamera «buosmorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIHUXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHSA, OTPaXKAIOIINe
[EJIOCTHOCTh HAyYHOM KapTHHBI MUpa M CHEUUPUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTEeMa, HAy4YHbId (PaKT, MPUHIIUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClIeIOBaHMe,  HAOMIOJeHWe, W3MEpPEHHEe, OKCIePUMEHT U JIpyTrue);
yHUBEpCaJlbHbIe Yy4yeOHbIC JIeWCTBHUS (MO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue (byHKITMOHATBHOMN
rPaMOTHOCTH U  COIMAJIBHOM KOMIIETCHIIMM OOYy4YarolIuxcsi; CIOCOOHOCTH
o0yJaronmxcs UCITOJIB30BATh OCBOCHHBIC MEXAUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJlbHble yueOHble JEWUCTBUA B
MO03HABATENLHON M COLIUATBLHOMN MpPaKTHKE.

B pesynapraTte wu3ydeHuss OWOJOTMM HAa YPOBHE CpPEAHETO OOUIEro
oOpazoBaHusi y oOyuaromierocss OyAayT chOpPMUPOBAHBI  [O3HABATENbHbBIC
yHHUBEpCajbHbIC yueOHbIE AEHCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC yUeOHbIC
NEeUCTBUs, pPETyJISITUBHbIE YHHUBEpPCAIbHbIE Y4YeOHblEe JE€HCTBUS, COBMECTHas
NEeSITeNBHOCTbD.

MeTtanpeamMeTHble pe3yiabTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIeTro
00pa30BaHUs TOJKHBI OTPAXkKaTh:

OsiaseHue YHUBepPCAJbHBIMU Y4eOHBIMHU NMO3HABATEJIbHBIMHU
NeUCTBUAMMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBUA:

caMoCTOsITeNbHO  (OpMyNIHpOBaTH W aKTyaJU3upoBaTh  Mpodiemy,
paccMatpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh IMPU OCBOCHHUU 3HAHUM MNPHUEMBI JIOTHYECKOIO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaiuu, 000011IeH s ), paCKPbIBaTh CMBICI
OMOJIOTMUECKUX TOHATHH (BBIIEIATh WX XapaKTepHbIC MPU3HAKH, yCTaHABIUBATH
CBSI3H C APYTUMHU TMOHITHSIMH);

ONpeAeNATh LEeIN MACSITeNbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPHUH UX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI JEATENILHOCTH C TOCTABJICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUUN
YKUBOH IIPUPOLBI;

CTPOUTH JIOTHUECKHE pACCYXKACHHUS (MHIYyKTUBHBIC, JEAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMSI B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

NPUMEHATh  CXEMHO-MOJEJbHBIE  CpeicTBa  JUIsl  TPEICTAaBJICHUS
CYIIIECTBEHHBIX CBA3CH M OTHOIICHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEUYMH  pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IUYHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHHs] MPOOJIEMbl C Y4ETOM aHAlIM3a MMEIOIIUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIBHOCTH;

KOOPAWHHUPOBATh W  BBINIOJNHATH pabOTy B  YCJIOBHSX pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPHU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEIILCKON U MPOESKTHOM JESITEIIbHOCTH,
HaBbIKAMM  pa3penieHus npoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHbBIX METOJIOB MMO3HAHUS;

UCIIOJb30BaTh pa3jMuYHble BUABI JESATEIBHOCTH IO MOJTYYEHHIO HOBOTO
3HaHUS, €ro HHTEpHpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIlUsAX, B TOM YHUCJIE NP CO3aHUH YICOHBIX U COIMATBHBIX TPOCKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAeTh HAYYHOW TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OopMyIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHOMN
TEeSITETbHOCTH 1 )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISIT TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3MpOBaTh 3a/auy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a7]aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBAaTh TOJYYEHHbIE B XOJI€ pEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX OCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH LIE€JICHANPABICHHBIM MOUCK TMEpPeHOca CPEJCTB M CIOCOOOB
NENCTBUA B MPOPECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTu
KHU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjaratb OPUTHHAIBHBIE MOJIXOJbl U pEUICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTO
nocoOus, HAy4YHO-IIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEpHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHamu3upoBaTh



UHGOPMAITUIO PA3TMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpPOCHl U MPUMEHSATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHpOpManny, HEOOXOAUMOM ISl BBHITIOTHEHUS YYeOHBIX
3a/ay;

npuoOOpeTaTh OMNBIT HCHOIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBAThH KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpeICTaBICHUS
ouosornyeckor uHbopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TaOIHUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHbIM #A3BIK B KayecTBE CpeAcTBa Npu pabdoTe C
OMOJOTMYECKOM HMH(pOpMalMe: MPUMEHATh XHUMHUYECKUe, (usnyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOPMYJbI, aO00peBHaTypy, HOMEHKIATYDY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIAIHOCTH;

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

OgyageHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUAMM:

1) oOmenme:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCeX cpepax >KM3HU, aKTUBHO Yy4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHM MO CYIIECTBY OOCYX AaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJBHO BBINOJHEHHS MpejiaraéMon
3aJlauM, YYUTHIBAaTh MHTEPECHl U COIIACOBAHHOCTh MO3UIMH APYTUX YYaCTHHUKOB
JMasora Wil JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYallUH,
YMETb CMATYATh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICUCTBUS, MOHUMATh
HaAMEpEHUs JIPYTUX JIOJIEH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpeKTHOU popme (opMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIBbHON
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHOil 3a1auu;

BbIOMpaTh TEMATHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM 0OLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJieHA KOJJIEKTUBA;



IPUHUMATh [EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JIEWCTBUU,
pacupenensiaTh pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI paboThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJla M KaXXJOTO0 yYaCTHHKA KOMAaHJbl B
oO1uit pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE IIPOCKTHI, OIEHWBATh UJEH C TMO3UIMU HOBU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEIECHWE B Pa3IMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIs BBIABICHHUS NOpoOieM U HX
pEIIeHNs B )KU3HEHHBIX U YICOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUU II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILIECTBIIATh MO3HABATENBbHYIO ACSITEIbHOCTD, BBISBISAThH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pEIIeHHs M[poOJeMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHU;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNiaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pPa3HBIX 00JIACTSX 3HAHMM, IMOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB LEISIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENHbHOM  pedJieKCUH  KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IPOILIECCOB, HX pE3YJbTAaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI PeQIEKCUU IJIs OLEHKH CUTyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUA MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

OPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEATENBHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaTbl OCBOCHHUS COJIEPKaHHUS Y4yeOHOro mpeaMera
«buonorusiy Ha yriayOJEHHOM YpOBHE OPUEHTHUPOBAHBI Ha oOecreyeHue
npopuiabHOro  00y4yeHust — oOywarounuxcs — Ouonmornd. OHM  BKIIIOYAIOT:
cnenuduueckue st OMOJIOrMM Hay4HbIE 3HAHUS,, YMEHHUS U CIIOCOOBI JEHCTBHI MO
OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUI0 3HAHUM, BUJbBI JEATEIBHOCTH T10
MOJIYYEHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B Pa3IMYHbIX YUEOHBIX, a TAKXKE B
peanbHBIX XKU3HEHHBIX cuUTyanusx. lIpenMerHble pe3ynbTaThl MPEACTABIEHBI IO
roJlaM U3y4YEeHHUsI.

[IpenMeTrHble pe3yabTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 10
KJacce NOJKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOM KAPTUHBI MUpA, B
NO3HAHUM  3aKOHOB  MPHUPOABI M  pEHIEHHH MNpodJieM  palrOHAIbHOIO
IPUPOIOIIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Omooruu;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIararonme OWONOrMYecKhe TEPMHUHBI M TOHSATHS (PKU3Hb, KIIETKA,
OpranmsM, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJslus, CaMOBOCIPOU3BEACHUE,
HACJIeICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerounast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTu T. Moprana), yuenuss (H. WM. BaBuioBa — o 1meHTpax
MHOTO00pa3usi ¥ TPOUCXOXKJIEHUS  KYJIbTYPHBIX  PAacCT€HUH),  3aKOHBI
(emmHOOOpa3Hsl MOTOMKOB NEPBOIO MOKOJEHUS, PaCILEIICHUs, YUCTOThl T'aMET,
HE3aBUCHUMOro HacinenoBaHus [. MeHgens, TOMOJOTHYECKUX pAIOB B
HacJIeICTBEHHOU U3MCHYMBOCTHU H. . Basuona), MPUHIMIIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMH METOJAMH HAy4YHOI'O ITO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHCaHUE, HW3MEpPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



yMEHUE BBIICTATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepwii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTraHOB M CUCTEM
OpraHOB pACTCHHH, »KWUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITEIBHOCTH,
MPOTEKAIONINX B OPTaHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKUX
pOLIeCCOB: 0OMeHa BemiecTB (MeTaboIu3M), MPEeBpPAIEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO M TeTepOTPOGHOTO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXEHUsS,  WHIAWBUAYAIbHOTO  pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKIY OpPraHOMJAMH KIETKH U HX
GYHKIUSIMHM, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIOUSAMH, MEXKITY
opraHaMHd W CHUCTEMaM{ OpPTaHOB y pAaCTEHWH, KUBOTHBIX M YEJIOBEKA M WX
GYyHKIUSAMHA, MEXIy CHUCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY dTaramu
oOMEHa BEIIECTB, dTallaMHu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
sTanaMu 3MOPUOHAIBHOTO PAa3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (HEHOTUIIOM U
dbakTOopamMu cpebl OOUTaHUS,

YMEHUE BBISIBJIATh OTIUYHUTEIBHBIE MPU3HAKUA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, >)KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIUIS J0Ka3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPy,

YMEHUE pPeNIaTh OMOJOTUYECKUEC 3a7a9H, BBISBISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEMbIMU OMOJIOTMUECKUMU TIPOLIECCAMU U SIBJICHUSIMHU, JI€TIaTh
BBIBOJIbI U TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MpaKkTUYecKHe padoThl, cOOI0aTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIECPUMEHTAIbHBIMU
cpenctBamu, GOpPMYIUPYsS II€JIb HUCCIENOBaHUS, aHAIU3UPOBATH IOJIYYCHHBIC
pe3yabTaThl U JCNIaTh BHIBO/IBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKONM paboTe Mo OMoJIOruw,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIATH  MOJIYYCHHBIC  pe3yJbTaThl Ha  YYEHHYECKHUX

KOH(PEPEHITUSAX;
yMEHUE OIICHUBATh OJTUYECKHE AaCIeKThl COBPEMECHHBIX WCCIICIOBAHUN B
obmactu  OwWojorMd W MeAWIMHBI  (KJIOHUPOBAHHWE,  HWCKYCCTBEHHOE

OTUIOZIOTBOPEHUE, HAMPABICHHOE W3MEHEHHE T€HOMa M CO3/JaHHE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied npodeccuoHaIbHOU
NEeSATEeNBbHOCTH B 00JacTH OMOJOTHH, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOT0 XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIUIyOJISITh [MO3HABATEIbHBIN
MHTEPEC, HAIIPABJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Ipodeccuu u
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» B 11
KJlacce JOJIKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWUONOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAyUYHOU
KapTUHBl MHpA, B MO3HAHMM 3aKOHOB MPUPOJABI M PELICHHH SKOJOTMYECKHX
npoOieM 4YeloBEeYecTBa, a TakKe B PEUIEHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIONB30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILECHHS K MPUPOJIE,
OOIIEeCTBY, YEJIOBEKY, O BKJIAJe POCCUHCKUX U 3apyOeKHBIX y4EHBIX-OMOJIOrOB B
pa3BuUTHE OHUOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONnpeNeNeHus M TOHMMAaHHE CYIIHOCTH OCHOBOIOJAralmIIuX OHOJOTHYECKHUX
TEPMUHOB M MOHATHH (BHI, 3KOCUCTEMa, Ouocdepa), OHOIOrMUYECKUE TEOpUHU
(aBostonioHHas teopus Y. JlapBuHa, CUHTETHYECKAs] TEOPUS SBOJIIOLMN), YUCHUS
(A. H. CeBepuoBa — 0 myTsX U HampaBieHUsX 3Bontounn, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apopsimieBoro cxojacrsa K. M. boapa), mpaBuna (munumyma 1O. Jlubuxa,
HKOJIOTMYECKON NupaMuIbl 3HEpruu), rumnores3sl (runoreza «vupa PHK» V.
I'unGepra);

YMEHHE  BJIaJAETh  OCHOBHBIMH  METOJAMH  HAy4YHOrO  ITO3HAHMS,
UCIOJIb3yEeMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOIIOJIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISABJICHUS U
OIICHKH aHTPOIIOr€HHBIX U3MEHEHU B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
9KOCUCTEM M OHMocdepbl, CTaOMIM3UPYIOMIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, AIIONaTPUYECKOTO u CUMIIATPUYECKOTrO
BUI000pa30BaHMs, BIUSHUS JABIDKYITUX CHJI SBOJIONMN Ha TeHO(DOH]T TOMYJISIINH,
MIPUCTIOCOOJICHHOCTH OPTraHu3MOB K Cpejlie OOWTaHus, YepeOBaHUsI HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MPOIECCaMU 3BOJIOLUH,
JIBIDKYIIMMH CHJIAMU aHTPOIIOr€He3a, KOMIIOHEHTaMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
IPUCHIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, aOMOTUYECKUX U OMOTHUYECKHX



KOMIIOHEHTOB ~ HKOCHCTEM, B3aUMOCBsI3€ll  OpraHM3MOB B  COOOLIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl TOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTaHMS, €AMHCTBA
YEeJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAaHEHHS MHOTrooOpa3usi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHHMSI MPUPOIBI M UETIOBEUECTRA,;

YMEHHE peniaTb OMOIIOTUYECKUE 3a/Ia4H, BBISBISATH IPUUNHHO-CIICICTBEHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTHUYECKUMU TIPOIIECCAMHU U SIBICHUSIMHU, JIETIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIa0OpaTOpHbIE M MpaKkTUYecKue padoThl, cOOI0ATh
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OSKCHEPUMECHTAUTBHBIMU
cpenctBamu, GOPMYTUPYS II€JIb HCCIIENOBAaHUS, AHAIM3UPOBATH TMOJYYCHHBIC
pe3yibTaThl U JENaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON paboTe Mo OHOJIOTruH,
OKOJIOTMM U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATh  MOJYYCHHBIE  PE3yNbTaThl HAa  YYEHHYECKHX
KOH(EpEHITUSX;

yYMEHUE OILEHUWBATh THUIMOTE3bl M TEOPUH O MIPOUCXOKICHUHU KU3HU, YETOBEKa
¥ UYEJOBEUYECKUX pac, O MPUYMHAX, MOCICACTBUSIX M CHOCO0ax MpeAoTBpaIlCHUs
ro0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiied mpodeccHnoHaATbHON
NESTENHLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, PUPOIOTIONB30BAHUS, MEIUITUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUH, CEIBCKOIO0 XO35AWUCTBA, MHUIIEBON
NPOMBIIIUICHHOCTH, YIUIyONsATh TO3HABaTEIbHBIH WMHTEpEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOUIEH  MpOpeccuu U IPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MPOGECCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHme pa3/iesioB U TeM (undgposBbie)
Ne i/m KonTtpoabnbie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTebHbIC
padoThI padoThI pecypesr
1 buonorus kak Hayka
2 JKuBbI€ CHUCTEMBI U X U3YUYEHHUE
3 buonorus knetku 0.5
4 XuMUYecKas OpraHu3aius KIeTKU 10
5 Crpoenuie U GyHKLIUU KIETKU 8 2
6 OOMeH BellecTB U MpeBpallleHne YHEPTHH B 9 1
KIIETKE
7 HacnencrBennas nndopmarus u 9 0.5
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN UK KIETKU 6 1
9 CtpoeHue U QyHKIMH OpraHU3MOB 17 1.5
10 Pa3sMHOk€EHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa 0 HacJIe/ICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenexiuusi OpraHu3MoB 4 1
16 buoTtexHoIOTHs M CHHTETHYECKasE OMOJIOTHS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102

13




11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Ne /i Kontpoabsnsie | IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| 3apoXxACHUE U pa3BUTUE IBOIFOLMOHHBIX 4
Mpe/ICTaBICHUI B OMOJIOTUI
MukposBonronus 1 €€ pe3yJIbTaThl 14 2
MakposBontonus U €€ pe3ysbTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHE3 10 1
DKOJIOTHsl — HayKa O B3aMMOOTHOILIEHUSX
6 OPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarolleu cpenou
Opraau3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTUs BUJOB U MOIMYJISUN 0.5
DKoJ0rusi COOOIIECTB. DKOIOTHUECKHE
9 12 0.5
CHUCTEMBI
10 Buocdepa — rmobanpHast sxocucTeMa
11 UYenoBek 1 OKpysKarouias cpea
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 0 7.5







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckne
padoThI

Jlara
U3YYCeHHS

JJIeKTPOHHbBbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcebl

buosnorust kak KOMITJICKCHAs HAyKa U Kak
9acTh COBPEMEHHOTO O0IIIeCTBa

JKuBEIE CUCTEMEI U UX CBOMCTBA

YPOBHeBaH opraHusanus )KUBbIX CUCTEM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KICTKH.
Knerounas TCOPHUA

Metonasl MOJIEKYJIIPHON U KIETOYHOU
ouonoruu. [IpakTuueckas padbora
«M3ydeHne MeTo10B KJIETOYHON OMOJIOTUH
(xpomatorpadusi, sekTpodopes,
nuddepeHnraibHOe EHTPUGYTHPOBAHUE,
ITLIP)»

0.5

XUMHUYECKUHN COCTAB KJIETKHU

MuHepanbHbIe BeIecTBa KISTKH, HX
Ouosoruueckas poJib

Opranuyeckue BeliecTBa KJIETKH — OEJKU.

JlaGopaTtopHnas pabora «O0HapyKeHHe
OETTKOB C MOMOIIIBIO Ka4eCTBEHHBIX
peaxkuuin

0.5

CaoiicTBa, K1accudukanus 1 GyHKIUN
0enKoB




OpFaHI/I‘ICCKI/Ie B€IICCTBA KJIICTKH —

10
YIJIEBOJIbI

1 Opranndeckue BeIeCTBA KJIETKH —

JIUIIH 1B
Hyxkneunoseie kucnorsl. JIHK u PHK.

12 JlaboparopHnas pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOB)

13 Crpoenue u pyakuun ATD. [Ipyrue
Hykieosuarpudocdarsl (HTD)

14 CexsennpoBanue [JHK. Meross
T€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 Metoabl cTpyKTypHOU OHOJIOTUU

16 Tunel knetok. [IpokapuoTnueckas KieTka
CrpoeHne 3yKapuoTHYECKOM KIIETKH.

17 ITpakTnueckas padbora «M3yueHue cBONCTB 0.5
KJIETOYHOW MEMOpaHbD»

18 [ToBepXHOCTHBIN anmapaT KJIETKU
OnHOMeMOpaHHbIE OPraHOM bl KJIETKH.

19 [TpakTuueckas pabora «13yuenue 0.5
JBUKEHHSI LINTOIUIa3Mbl B PACTUTENBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OpraHOU bl KJIETKU:

20 MUTOXOHJIpUH, I1acTubl. JlabopaTtopHas 0.5
pabota «HccnenoBanue miazmMonusa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX»

21 HememOpaHHbIie OpraHOUIbI KIETKU

22 Crtpoenue u GyHKIHH sapa




23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4yeHne CTpOeHUS KJIETOK Pa3IMIHbIX
OPIraHU3MOBY

0.5

24

ACCUMUIISITIAS ¥ TUCCUMIUTSALINS — JBE
CTOPOHBI MeTabom3Ma. Turbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTUTHYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTasas3bl)»

25

depMEHTAaTUBHBIN XapaKTep peakni
KJIETOYHOT0 MeTabonm3Mma. JlabopaTopHas
pabota «3yueHue hepMeHTAaTUBHOTO
pacilerieHust epoKcuia BOJA0poa B
PACTUTETBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpPBI U OEIKU-UHTHOUTOPHI

27

ABTOTpO(DHBIN THIT 0OMEHA BELIECTB

28

dorocuuTes

29

Xemocuntes. Jlabopatopnas pabora
«CpaBHeHHe npoLeccoB (pOTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe OpraHn3Mbl. Buasl OposkeHHs.
JlaGopatopnas pabora «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U JBIXaAHUS

31

AspoOHBIE OpraHNU3MBbI. DTarbl
HHEPreTHUeCcKOro ooMeHa

32

DHeprus MeMOPaHHOTO TPaIueHTA
npotoHoB. Cunte3 AT®: pabora




npoTOHHON AT®-cuHTa3bI

33 Peaknuu MaTpu4HOIrO CHHTE3a
34 Tpanckpunuus — marpuunslii cuate3 PHK
35 Tpancsiius u e€ 3Tanbl
16 Konnposanue amuHokuciot. Poib
pubocoM B OMOCHHTE3E OenKa
37 Opranuzanys reHoMa y npokapuor u
AYKapuoT
13 MounekynspHble MEXaHU3MBbI SKCITPECCUU
T€HOB y 3YKapuOT
Bupycbl — HekseTouHble (OPMBI KUZHU U
39 obnuraTHbIe Mapa3uThl. [IpakTuueckas 0.5
pabota «CoziaHue MOJIeNId BUpyCay
40 BupycHsle 3a0051eBaHNs YellOBEKa,
KUBOTHBIX, PACTCHUI
41 HanoTtexHosoruu B GMOJIOTUU U MEAULIMHE
42 JKu3HEeHHBIN UK KIETKH
43 Matpununstii cunres JJHK
Xpomocowmsl. JTaboparopHast pabota
44 «M3ydyeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpenaparax»
45 JleneHne KJISTKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKUHES.
46 JlaGopatopHnas pabora «Habmronenue 0.5
MHUTO32 B KJIETKaX KOHUYMKA KOPEIlKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
47 Perynsiuust >)KM3HEHHOTO LUKJIA KJIETOK




48

Opraamn3Mm Kak euHOE 1110

Tkanu pacrenuil. Jlaboparopnas pabota

49 . - 0.5
«3yueHune TkaHEN pacTEHUID
TkaHU )KMBOTHBIX M Y€JIOBEKA.

50 JlaGopaTopHnas pabora «M3yueHne TkaHeu 0.5
JKUBOTHBIX)»
Opransl. CucreMsl opranoB. JlaboparopHast

51 pabota «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBrm>kKeHre opraHu3MoB

54 IIntanue opraHu3smMoB

55 [TuTanne MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cUCTEMa YeTIOBEeKa

56 JpIxanue opranu3mMoB

57 JIpIxaHue M03BOHOYHBIX )KMBOTHBIX U
4eJIoBEKa

58 TpaHcOpT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa

60 Brinenenue y opraHu3zmMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cuctema yeaoBeKa

63 Pa3npaxxuMocTh U peryssiuus y
OpraHU3MOB

64 ['ymopanbHas perymisius U SHAOKPUHHAs

CHUCTCMA )XMBOTHBIX M YCJIOBCKaA




65

@opMbl pa3MHOXKEHHSI OPTaHU3MOB

66

ITonoBoe Pa3MHOKCHUC

67

Meiios

68

["ameTorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«W3ydeHune cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIpenapaTax»

0.5

69

I/IH,[[I/IBI/I,I[yaJ'IBHOe Pa3sBUTHEC OPIraHU3MOB —
OHTOI'CHE3

70

3akJiajika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JIUCTKOB

71

Poct u pa3BuTue xxuBOTHBIX. JIJabopartopHast
pabota «BpIsBIEHNE MPU3HAKOB CXOJICTBA
3ap01151me171 IIO3BOHOYHBIX XUBOTHBIX)»

0.5

72

PasmHOXeHHe U pa3BUTUE PACTEHUIA.
Jlaboparopnas pabota «CTpoeHHE OPraHOB
Pa3MHOXKEHUS BBICIIUX PACTECHUIND)

0.5

73

I/ICTOpI/IH CTAHOBJICHHA U PAa3BUTUSA
FCHCTUKH KaK HAYKH

74

OCHOBHBIE IIOHSITHUA U CUMBOJIBI T€HETUKH.
JlaGopartopnast pabota «JIpozoduiia kak
00BEKT TeHETUIECKUX HCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACTIEAOBaAHUS
pU3HaKoB. MoHOruOpuHOE
ckpemuBanue. [Ipaktuueckas padota
"N3y4yeHue pe3ysibTaTOB MOHOTHOPUIHOTO
CKpeluBanus y apo3oduibr”

0.5

76

[{uTonmornyeckue OCHOBBI MOHOTHOPHIHOTO




CKpEIIMBAHUS

AHanusupyrolee ckpemuBanue. Henonnoe

77 1
JIOMUHUPOBaHUE
JurubpunHoe ckpeniBaHue.

73 ITpakTrueckas padota «M3ydenue 1 0.5
pe3yNbTaTOB TUTHOPUAHOTO CKPEIINBaHUS '
y IpO30(QHITBD»

79 [{uTonorunyeckrne OCHOBBI TUTHOPHTHOTO |
CKpEILMBAHMS

80 CuenieHHoe HaclleJOBaHUE ITPU3HAKOB 1

81 XpoMOCOMHasi TEOpHSI HACJIE€ICTBEHHOCTH 1

82 I'eneTuka momna 1

83 I'eHoTum Kak 11eJI0CTHASA CUCTEMA 1

24 I'eneT4ECKUI KOHTPOJIb Pa3BUTHS |
pacTeHuH, )KUBOTHBIX U YEJIOBEKA

25 N3MeHUnBOCTH ITpU3HAKOB. Bribl 1
U3MEHYUBOCTH

86 MoaudukanroHHass K3MEHYUBOCTh 1
BapuauuoHHbIl psl 1 BapualOHHAS
kpuBas. JlabopaTopHas padora

%7 «HMccnenoBanue 3akOHOMEPHOCTEN | 0.5
MOAU(UKAIIMOHHON U3MEHYUBOCTH. ’
[TocTpoeHre BaprallMOHHOTO Psiia U
BapHUAIMOHHON KPUBOI»

28 ['eHoTUNIMUYECKast U3MEHUUBOCTb. |
KomMOuHaTiBHas ”3BMEHUYHUBOCTD

29 MyTanmonHasi ”3BMEHYHUBOCTb. | 0.5

[TpakTuyeckas pabora «MyTanuu y




JIpo30¢ bl (Ha TOTOBBIX
MHUKpOIIpenaparax )

90

3aKOHOMEPHOCTH MYTallMOHHOT'O TIpoliecca.
OnureHeTHKa v SIUreHOMUKa

91

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBneHue 1 aHaJau3 POAOCIOBHON

0.5

92

MeTtobl METUIIMHCKON T€HETUKHA

93

3HauyeHue MeqUIUHCKO T€HETUKU B
HpeIIOTBpaIJ_[eHI/II/I H JICHCHHUH I'CHCTHUYCCKHUX
3a00JIEBAHUN YEIOBEKA

94

OCHOBHBIE IOHATHS CEIEKIHH.
JlaGopatopHnas pabora «/3yueHue copToB
KYJIBTYPHBIX PACTEHHH U MOPOA JJOMAIIHUX
KUBOTHBIX)»

0.5

95

MeTopl CeNeKIIMOHHON pabOoTHI.
JlaGopaTtopHnast pabota «M3yuenne MeToa0B
CEJICKIIUM PACTECHUIY

0.5

96

JIoCTH>KEHMS CeJIEKIIMU PACTEHUHN U
KUBOTHBIX. [IpakTHueckas pabota
«ITpuBHBKa pacTeHUN»

97

CoxpaHeHue, U3y4eHHe U NCI0JIb30BaHNE
T€HETUYECKUX PECYPCOB

98

brotexHonorus kak Hayka U OTpacib
npousBojcTBa. [IpakTuueckas padora
«M3ydyeHne 00beKTOB OMOTEXHOIOTUN

0.5

99

OCHOBHBIE HaIlPABJICHUSI CHHTETUYECKOU
onosornu

100

XpOMOCOMHaSI W TCHHAs MWHXKXCHCPUS




101 Menumuackre OMOTEXHOIOT NI

100 PesepsHblii ypok. [IoBTopenue,

0000111eHHEe, CUCTEMATH3AIIAS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13.5




11 KITACC

KoJunyecTBO 4yacoB JJIeKTPOHHbIE
°
‘:;-H Tema ypoxka Beero Kontpoasnbie | IlpakTnueckue fl[:;:eﬂl/lﬂ :g[?al;((:i];fenbnme
padoThI padoThI pecypesI
1 OBosmoninoHHas Teopust Y. Jlapuna 1 01.09.2025
) JIBHoKyIIIME CUIIBI 3BOJIFOIMU BUAOB 10 Y. 1 03.09.2025
HapBuny
3 Bbopb6a 3a cyniecTBoBaHUE, €CTECTBEHHBIIN 1 04.09.2025
U UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH | 08.09.2025
3BOJIIOLIUN
5 Oransl SBOJIIOLIMOHHOTO MIpoLecca: | 10.09.2025
MHUKPOIBOIIOLNSA U MAKPOIBOIIOLHUS
6 [Tonynsauus — sneMeHTapHas eJuHULA 1 11.09.2025
3BOJIIOLUHU
3aKoH reHeTHYecKoro paBHoBecus JIx. 15.09.2025
7 Xapau, B. BaiinGepra. JlabopaTopHas 1 0.5
pabota «BplisiBIeHNE U3MEHUUBOCTH Y
0cobeii 0THOTO BUAA»
8 DneMeHTapHbIe PaKTOPHI HIBOTIOIUN 1 17.09.2025
9 Dddekt ocHoBarens. Ihdext 1 18.09.2025
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauyu. M305mumn nomyisui: | 22.09.2025
reorpaduyeckasi, OnoJIoruIecKas




11

EctecTBeHHbIN 0TOOP — HaNpaBISIOIIMMA
(hbakTOp IBOTIOIIUHU

24.09.2025

12

[TonoBoii oT60p

25.09.2025

13

[Iprcnoco0aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJFOIIHH.
JlabopaTtopHnast pabora «M3yuenune
apoMop(]030B ¥ UAMOATATITAIIHN Y
pacTeHHId U )KUBOTHBIX)

0.5

29.09.2025

14

[Tpumeps! npucnocoOIeHUN Yy OPraHU3MOB:

Mopdoiornueckue, GU3HOIOTHIECKHE,
OMOXMMUYECKHUE, TIOBEICHUECKHE.
Jlaboparopnas pabota «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
1enecoo0pa3HOCTh

0.5

01.10.2025

15

Bun, ero kputrepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
10 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

02.10.2025

16

Crpykrypa BUza

06.10.2025

17

Bunoo6pa3oBanue kak pe3yibTar
MHUKPO3BOIIOLUN

08.10.2025

18

CBs3b MHKPOI3BOJIIOLIUHA U SITUACMUOJIOTUA

09.10.2025

19

MaKpOBBOJHOI_II/IH. ITaneonTomOrMYECKHUE
MCTOABI U3YYCHHUA 3BOJIFOITUN

13.10.2025

20

buoreorpaduyeckue MeTobl U3y4eHUS
ABOJIIOLIUU

15.10.2025

21

OMOpPHOIOTHUECKHUE U CPABHUTEIBHO-

16.10.2025




MOP(OJIOTHIECKUE METOIBI U3YUCHUS

SBOJIFOLIUN
MounekyIapHO-T€HETUYECKHUE, 20.10.2025

22 OMOXMMHYECKHUE U MAaTEMATUIECKUE
METO/BI U3YUYEHUS IBOIOLUN

23 OO61re 3aKOHOMEPHOCTH BOJIIOIUH 22.10.2025

24 AnanTtuBHas paguanus. HepaBHomepHOCTH 23.10.2025
TEMIIOB JBOJIIOLAH

25 Hay4nble runoressl NpOUCXOXKIACHUS 05.11.2025
JKU3HU Ha 3emiie

26 JloHay4HbIe MPEICTaBICHUS O 3aPOKICHUN 06.11.2025
KU3HU

27 OCHOBHBIE 3TaIlbl HEOPraHUYECKOU 10.11.2025
SBOJIFOLIAN

28 ['unoTe3sl 3apoKICHUS KU3ZHU 12.11.2025
HcTopus 3emau 1 METO/IbI €€ N3YUEHHUS. 13.11.2025

79 Jlaboparopnast pabora «3yuenue u 0.5
ONMCAHUE UCKONAEMBIX OCTATKOB JIPEBHUX '
OpraHU3MOB»

30 HauanbpHble oTarns! opraHun4ecKon 17.11.2025
SBOJIIOLIUN

31 DBOJIIOLIUS DYKAPUOT 19.11.2025
OCHOBHBIE ATAIIbI YBOIIOLIUHA 20.11.2025

actuTenbHOro mupa. IIpakrnueckas
32 P pa- P 0.5

pabota «/3yuenue ocoOeHHOCTEM
CTPOCHUS PACTCHUH Pa3HBIX OT/CIOBY




33 OCHOBHBIE 3TaIlbl BOITIOLUH KUBOTHOTO 24.11.2025
Mupa
OBounronus )KUBOTHBIX. [IpakTrueckas 26.11.2025

34 pabora «3yduenne ocoOeHHOCTEH 0.5
CTPOCHUS NTO3BOHOYHBIX KUBOTHBIX)»

35 Pa3BuTue )xu3HU Ha 3eMIIe 10 paM H 27.11.2025
repuoaaM

36 MaccoBble BBIMUPAHHUS — DKOJIOTHYECKHE 01.12.2025
KPHU3HUCHI IIPOILIIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €r0 03.12.2025
0COOEHHOCTH

38 CoBpeMeHHasl cucTemMa OpraHu4ecKoro 04.12.2025
Mupa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI 08.12.2025
OpraHu3MOB

40 AHTpPOIIOJIOTHUSI — HAyKa O YEJIOBEKE 10.12.2025

41 PazButune npeacrabieHuit o 11.12.2025
MIPOUCXOXKICHUU YEJIOBEKA
Mecro yenoBeka B CUCTEME 15.12.2025
opraHuyeckoro mupa. JlabopatopHas

42 pabota «3yuenue ocoOeHHOCTEH 0.5
CTPOEHMA CKeJIeTa YEI0BEKa, CBA3aHHBIX C
MPSAMOXO0XKIECHUEM))

43 JIBrKy1ME CHIIbI aHTPOIIOTEHE3a 17.12.2025

44 CooTHolieHrne OMOTOTHUECKUX U 18.12.2025

COIIMaJIbHBIX Q)aKTOpOB B AHTPOIIOI'CHE3C




22.12.2025

45 OCHOBHBIE CTaIUU aHTPOIIOT€HE3a
46 [Taneoreneruka u NajeoreHOMHUKa 24.12.2025
47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKA 25.12.2025
UYenoseueckue pacel. [Ipaktruueckas 29.12.2025
48 pabota «/3ydeHne SKOIOrHIeCKUx 0.5
ajanTaiuil 4eJoBeKay
49 MexIUCIUTIITMHAPHBIE METOIbI 12.01.2026
aHTPOMOJIOTUHU
50 3apokI€HUE U pa3BUTHE IKOJIOTUN 14.01.2026
Mertoap! skonoruu. JlaboparopHas padora 15.01.2026
51 «3yueHne MeToA0B IKOJIOTHUECKUX 0.5
UCCIIeIOBaHUID
57 3HaueHre YKOJIOrNYECKUX 3HAHUM IS 19.01.2026
YeJioBeKa
53 Okosiornyeckue pakTopsl 21.01.2026
AbGuotnueckue paktopbl. CBET Kak 22.01.2026
54 skosiornueckuit pakrop. JlaboparopHas 0.5
pabota «BplisBIIeHHE TpUCTTOCOOIEHUI '
OpPraHMU3MOB K BIIUSIHUIO CBETa»
Abuortnueckue GaxkTopsl. Temmeparypa 26.01.2026
KaK 3KOJIOTHYECKHH (paxTop.
55 JlabopartopHnast pabota «BrisBienne 0.5

MPUCTIOCOOICHUI OpPraHU3MOB K BIHSHHUIO
TEMIIEPATYPbI»




Abunortnyeckue gpakropsl. BraxHocTh Kak 28.01.2026
56 sKojornyeckui pakrop. JlabopaTopHas 0.5

paboTta « AHaTOMHYECKHE OCOOCHHOCTH '

pacTeHuii U3 pa3HbIX MECT OOUTAHUSD
57 Cpenpl 0OMTaHUST OPTaHU3MOB 29.01.2026
58 buonornueckue puTMbl 02.02.2026
59 Kuznennsie popMbI OpraHU3MOB 04.02.2026
60 buotnueckue gpaktops 05.02.2026

3HayeHHe OMOTUYECKUX B3aUMOIEHCTBUI 09.02.2026
61 JUISl CYIIECTBOBAHUS OPraHU3MOB B CpEJIE

oOuTaHus
62 DKOJIOTUYECKUE XapaKTEePUCTUKHI 11.02.2026

MONYJIALIMH

OcHOBHBIE TIOKA3aTEU TOMYJISIIAN: 12.02.2026
63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U

II0JIOBAsI CTPYKTypa

OcHOBHBIE MIOKA3aTEIU MOMYJISIINN: 16.02.2026
64 POXKIaeMOCTh, PUPOCT, TEMIT POCTA,

CMEPTHOCTh, MUTPAITUHU
65 DKoJIoTHY€ecKasi CTPYKTypa HOMyJIsiun 18.02.2026
66 JluHaMMKa MOMyJIALUU U €€ peryiauus 19.02.2026
67 KpuBbie pocTa YNCAEHHOCTH MOMYJISIUH. 25.02.2026

KpuBbie BbIKUBaHUS
68 DKoJjoruueckasi HUIa BUAA. 0.5 26.02.2026




Jlabopartopnast pabota «IIpucnocodnaeHus
CeMSIH PACTCHHI K PACCEIICHUIO

69 Bua kak cucrema nomynsiuit 02.03.2026
70 3aKOHOMEPHOCTH MOBEJICHUS U MUTpalid 04.03.2026
KUBOTHBIX
71 Coo0111ecTBO OPraH3MOB — OHOIIEHO3 05.03.2026
72 DKOCHCTEMA KaK OTKPBITask CUCTEMA 11.03.2026
73 KpyroBopoT BewEeCTB ¥ MOTOK SHEPTUHU B 12.03.2026
JKOCUCTEME
74 OCHOBHBIE IOKA3aTEIN YIKOCUCTEMBI 16.03.2026
75 DKOJIOTUUECKUE TUPAMUIbI 18.03.2026
76 N3meHeHus coo0111ecTB — CYKIECCUU 19.03.2026
77 [IpupoaHbie 3KOCUCTEMBL. DKOCUCTEMBI 23.03.2026
03€p U peK. DKOCUCTEMbI MOpPEN U OKEaHOB
73 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 25.03.2026
TYHAp, JECOB, CTEIIEH, TyCThIHb
79 AHTpPONIOT€HHBIE YIKOCUCTEMBI 26.03.2026
30 Ypb6oskocucremsl. [IpakTrueckas pabora 0.5 06.04.2026
«M3yuenue u onrcanue ypooIKOCUCTEMBD» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS 08.04.2026
81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
JKOCHUCTEMAX
82 MexaHu3Mbl BO3IEUCTBUS 3arPSI3HEHUN 09.04.2026




Pa3HbIX TUIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, IOIYJIALIMOHHOM U
JKOCHUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapaasi 06071049Ka 13.04.2026
3emin
84 Yuenue B. U. Bepnanckoro o 6uochepe 15.04.2026
25 3aKOHOMEPHOCTH CYLIECTBOBAHUS 16.04.2026
ouochepsl
36 KpyroBopots! BemecTs u 20.04.2026
OMOr€OXMMHYECKHUE ITUKITBI
27 3oHanbHOCTH OMochepsl. OCHOBHBIE 22.04.2026
OMOMBI CYyIIIH
88 YcroitunBocTh 6uocheps 23.04.2026
89 DKOJIOTUYECKUE KPU3UCHI U UX TTPUUUHBI 27.04.2026
90 BoszeiicTBue uenoBeka Ha buochepy 29.04.2026
01 AHTpPOIIOT€HHOE BO3JEHCTBUE HA 30.04.2026
PaCTUTENBbHBIN U KUBOTHBIA MU
92 OxpaHna npupozs 04.05.2026
93 OCHOBHBIE TPUHIUIIBI YCTONYUBOTO 06.05.2026
pa3BUTHS YEIOBEUECTBA U MPUPOIBI
PannoHansHOE IpUPOAOIIONB30BAHUE U 07.05.2026
94 COXpaHEeHHEe OMOJIOTUUECKOTO
pazHooOpa3zus 3emin
95 O60061meHne o TeMe « MUKPOIBOTIOIUS U 13.05.2026

€€ pe3yabTaTh»




96 0"606H16HI/IG 1o TeMe «Makpo3BoJIOLHUs U i 14.05.2026
e€ pe3ybTaTh»

97 O606menue o Teme «[IpoucxoxaeHue u i 18.05.2026
Pa3BUTHE )KU3HU HA 3eMIIe»

08 O606menue o reme «IIpoucxoxaeHne 1 20.05.2026
YeloBeKa — aHTPOIIOTEHER)»

99 O0600611eHne TI0 TeMe «DKOJIOTUSI — HayKa O | 20.05.2026.
B3alMOOTHOUIEHUSIX OPIaHU3MOB)

100 O6o06menue no Teme «Opranu3msl ¥ cpena i 20.05.2026
oOuTaHUS

101 O6o6meHI/Ee 10 TeMe «IKOJIOTHSI BUIOB U 1 21.051016
OIS

102 O6o06menne o Teme «brocdepa — i 22.05.2026

rio0agpHas YKOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

7.5







ITPOBEPAEMBIE HA ETD 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NPOBepPsIeMOro
TpeOoBaHus

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTATAM OCBOEHUSI
OCHOBHOM 00pa3oBaTeIbHOI MPOrpamMMbl CpeIHero 001ero
oOpa3zoBaHust

CdopMUpOBaHHOCTh 3HAHUM O MECTE M POJM OWOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMuUpOBaHUU COBPEMEHHOI
€CTECTBEHHOHAYYHON KapTHHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pEIICHNH KU3HEHHO BaXKHBIX COLUATbHO-ITHUECKUX, SKOHOMHUECKHUX,
HKOJIOTMYECKUX MPOOJIEM YEIOBEUECTBA, a TAKKE B PEILICHUU BOIPOCOB
paIoHaIBHOTO MIPUPOIONONIE30BaHuUs, B (DOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIICHUSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIAaJe POCCUHUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHI

Brnanenne cucremoil 3HaHWMIT 00 OCHOBHBIX METOJAaX HAy4YHOTO
IMO3HaHHA, HUCIIOJB3YEMBIX B OHOJIOTMYECKHUX HUCCJIICAOBAHUAX KUBBIX
O0OBEKTOB M 3KOCHUCTEM (ONHUCaHHE, W3MEpPEHUE, IPOBEACHUE
HaOroIeHni); crmocob0aMu BBIABICHHS M OLIGHKH AHTPOMOTE€HHBIX
WU3MEHEHHH B IPHPOJIE.

VYMenne BBIJIBUT'aTb TUIIOTE3BI, MPOBEPATH HX SKCIICPHMCHTAJIbHBIMU
cpencTBaMu, (GOpPMYyIHpPYys LeNb HCCICIOBAHUS, aHAJIU3UPOBATH
MOJIyYeHHBIE PE3YJIbTAThI U 1€1aTh BHIBOJIBI.

BeisBneHne 3aBUCHMOCTH MEXKIy HCCIEAYeMbIMH BEIMYMHAMH,
00BsICHEHUE TIOJYUYEHHBIX PE3yJbTaTOB U (POPMYJIMPOBAHUE BHIBOJOB C

HCIIOJIb30BAHUEM HAY4YHBIX ITOHATUHN, TEOPUH U 3aKOHOB

YMeHue BiageTh CHCTEMOH OHOJIOTMYECKUX 3HAHMM, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAraloIIie OWOIOTMYEeCKHE TEPMUHBI U TIOHATUS
(XKM3HB, KIIETKA, TKaHb, OpraH, OpraHW3M, BUJ, MOMYJISALUS, SKOCHCTEMA,
ouorieHo3, Ouocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHUTET,
OuocuHTe3 Oenka, OUONONMMEPBI, JUCKPETHOCTb, CaMOpEryJIsLus,
CaMOBOCIIPOU3BE/ICHUE, HaCJIEJCTBEHHOCTb, WU3MEHYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owonornyeckre Teopuu: KierouyHas Teopus 1. IlIBamna, M.
[Ineitnena, P. BupxoBa; KIOHaIbHO-CEIEKTUBHOrO MMMyHuUTeTa II.
Opnux, U.M. MeuHnukoBa, XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxojactsa K. Bbapa, sBomronmonHas

teopuss Y. JlapBuHa, CHHTETHYECKass TEOPHsS DBOJIOLHMH, TEOPHS




antporiorere3a Y. JlapsunHa; Teopus Oumoreornenoza B.H. Cyxkauéma;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOXKIACHUSI
KyJbTypHbIX pactenuid, yudenue A.H. CesepuoBa o0 myTsix u
HaIpaBJIeHUAX dBoJIOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB IEPBOr0 MOKOJIEHHUS, PacIleIICHUs
MPU3HAKOB, HE3aBHCUMOI'O HacieqoBaHMs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAclIeJOBaHUsA MPU3HAKOB W HapyLIEHUs CUEIJICHUs
reHoB T. MopraHa; TOMOJIOTHYECKUX PSJIOB B HACJIEIACTBEHHOM
m3menunBoctn H.M. BaBunoBa; reHernueckoro pasHoBecHs JIx.
Xapmu u B. BaiiaGepra; 3apopgsimeBoro cxoacrsa K. bopa;
ouorenernyeckuit 3akoH J. ['exkens, ®@. Mromnepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMILIEMEHTapHOCTH);

npaswia (MuHuMyma lO. JIubuxa, sKon0rMueckod nmupaMuabl 4ucedn,
O1oOMacChl U SHEPTUN);

runote3bl (koanepBaTtHoil A.M. Omapuna, mepBuuHOro OynboHa JIXK.

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

Vmenue peuiaTb IMMOHWCKOBLIC OMOJOrHYECKHE 3aJa4l, BbIABIIATH
MMPUIUHHO-CJICACTBCHHBIC CBsA3HU MCXKIY HCCIIEAYyEMbIMU
OMOJIOrHYEeCKUMHU O6’beKTaMI/I, nponeccamMu M ABJIICHUAMU; OCJIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWHU NOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTUIIMYCCKHUC CXCMbl CKPCHIMBAHHWA JII pPa3HbIX TUIIOB
HaCJICAOBAHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCIICCTB U SOHCPI'HU B 9KOCUCTCMAX (I_IGHI/I IIUTaHuA, IIUIICBLIC CeTI/I)

YMeHne ycTaHaBIMBaTh B3aMMOCBSI3M  MEXKAY CTPOSCHHEM U
(GYHKUMSMU: OPraHOWJIOB, KJIETOK pAa3HbIX TKaHEH, OpraHamu M
CHCTEMaMH OpPraHOB y pAacTEHHM, JKUBOTHBIX M YEIOBEKA; MEXIY
sTamaMy OOMEHa BEIECTB; ATAallaMU KJICTOYHOTO IHKJIA M KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u  ¢enotunoMm, ¢eHotunoM U (pakTopamMu cpeabl OOUTaHMS,
NpPOLIECCAMU  DBOJIIOLUM;  JIBIDKYIIMMH CHJIAMH ~ aHTPOIIOTCHE3a;
KOMIIOHEHTaMHU PAa3JIUYHBIX IKOCHUCTEM W TMPHUCIOCOOJICHUSIMU K HUM

OpraHu3MOB

YMmenue BBIJICIATE CYHICCTBCHHEBIC IIPU3HAKU

CTPOCHHSI BUPYCOB, KIIETOK MPOKAPUOT U FYKAPHOT; OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJOB, OMOTEOIICHO30B, YKOCUCTEM H
Oouocdepbl; CTpPOEHUST OpPraHOB W CHCTEM OpPraHoOB PAaCTCHHH,
JKMBOTHBIX, YCJIOBEKA, IMMPOLCCCOB KXKUHCACATCIIBHOCTH, NPOTCKAOINX

B OpraHu3sMax paCTeHI/If/'I, JKHUBOTHBIX H 4YCJIOBCKA, OMOJIOTHYECKUX




mpoueccoB: oOMeHa BewlecTB  (MeTabonus3M), uUHGOpMaUUU U
IpeBpalleHus] SHEPTruM, OpPOKEHUs, aBTOTPOPHOTO U TeTEPOTPOPHOTO
TUIOB NHUTaHUS, (POTOCHMHTE3a U XEMOCHHTE3a, MMTO3a, Meio3a,
ramMeToreHesa, 3MOpHOreHe3a, IOCTAIMOPHOHAIBHOIO  pPa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUIYAJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHes3a),
B3aUMOJCUCTBUSL T'€HOB, TE€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOIO
oTOopa, CTAOMIM3MPYIOIIEro, JIBWXKYIIETO U Pa3pbIBAIOIETro
€CTECTBEHHOTO OTOOpa; aJJIONaTpU4EeCKOro M CUMIATPUYECKOro
BUJ000pa30BaHus; BIMSHUS ABMOXKYIIMX CHUJI SBOJIIOIMM Ha FeHO(OHA
TOMYJISALUK;, TPUCIIOCOOICHHOCTH OpraHU3MOB K cpeie OOWTaHus,
YyeperioBaHUs HANpPaBICHUH HBOJIOLUHM; KPYroBOpOTa BEIIECTB U

IMOTOKA S9HEPTHUHU B OKOCHCTEMAX

ChopMHPOBaHHOCTh YMEHHUSI BBLACTATH CYIIECTBEHHBIE IPHU3HAKU
BUPYCOB, KJIETOK NPOKAPHOT W JYKAPHOT; OTHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJOB, OMOTEOIIEHO30B U HKOCHUCTEM;
0COOEHHOCTH IMPOLIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS SHEPTUH B
KJeTKe, (POTOCHHTE3a, IIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPCHUS, pPAa3BUTHIA U
Pa3MHOXKEHHUS, UHIMBUIYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CYIIIECTBOBAHKE, ECTECTBEHHOI'O 0TOOPA, BUA00OPa30BaHUs,
IPUCIIOCOOJICHHOCTH OPraHM3MOB K cpelne OOWTaHUs, BIUSHHSA
KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHUI B AKOCHCTEMAaxX
CBOEH MECTHOCTH, KPYTOBOPOTa BEILECTB M MPEBPALICHUS DHEPTUU B

ouocdepe

Ymenue UCII0JIb30BaTh COOTBETCTBYIOILINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOIMIO M CHUMBOJMKY JUISl J10Ka3aTelbCTBa
POJICTBA OPraHM3MOB Pa3HBIX CUCTEMATHYECKHUX TPYIIL; B3aMMOCBA3U
OpraHM3MOB W cpeabl OOWTaHMSA; EIWHCTBA YEJOBEYECKHX pac;
HE00XOIMMOCTH 3JI0pPOBOTr0 00pa3a *HU3HH, COXPaHEHUsI pa3HO0Opa3us
BUJOB M DKOCHUCTEM KAaK YCJIOBHS COCYLIECTBOBAHHS IPHUPOABI U

YeJI0BCUCCTBA

YMeHHE KpUTHYECKH OIIEHWBaTh HWH(POPMAIMIO OHOJOTHUYECKOTO
CoJIepKaHUs; MHTEPIPETUPOBATH ITUUECKHE ACIEKThI COBPEMEHHBIX
HCCIIeJOBaHUM B OHoJIOruH, MEIHIINHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh ri00abHbIE DKOJIOTHYCCKHUE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO

IO3UIIHUIO




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O BUOJIOI'N

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

buonorus kak HayKa. JKuBbIC CHCTEMEBI B X HN3YUCHUC

1.1

CoBpemeHHass OuoOJOrMsi — KOMIUIEKCHas Hayka. bHoOJOruueckue Haykd U
u3zydaemble UMM mpobnembl. DyHIaMEHTalbHbIE, NPUKIAIHbIE U ITOMCKOBBIE
Hay4yHbIE€ UCCJIEI0BAaHUS B OMOJIOTHH.

3nayeHue OWONOTMU B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTunbl mupa. IIpodeccun, cBs3anHple ¢ Ouosorueil. 3HaueHue OHONOTHUU B
IIPAKTUYECKON [JEATECIIBHOCTH YEJIOBEKAa: MEIMLMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHE IPUPOBI

1.2

XKuBble cuctembl Kak npeameT uzydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM:
€MHCTBO XMMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIOKHOCTb U
YHOPSA0YEHHOCTh CTPYKTYpBHlI, OTKPBITOCTD, caMOOpraHu3anus,
CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MEHUUBOCTH, POCT U Pa3BUTHE.

YpoBHHM OpraHuU3allUM >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIMA, TKaAHEBBIN,
OpraHu3MEHHBIM, MOMYJISIUHOHHO-BUA0BOM, AKOCUCTEMHBIN
(OmoreonieHoTHueckuit), O6uocdepHsiif. I[Iporeccsl, NPOUCXOAALINE B IKHUBBIX
cuctremax. OCHOBHbBIE MPU3HAKK >KUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBaHUS

MaTepuu

1.3

Meroapl Oumosornueckoit Hayku. HaOmromeHue, u3MepeHHe, HKCIICPUMEHT,
cuctemarm3anmsa, MetaaHanu3. IloHsaTHe o0 3aBHCHMON ©W HE3aBHCHUMOH
nepemeHHol. [lmanupoBanue skcnepumenTa. [loctaHoBKa M IpoBepKa TUIIOTES.
HyneBast runoresa. Ilonstue BbIOOpKM U €€ gocToBepHOCTH. Pazbpoc B
Ouosornyeckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX DPE3YJIbTaTOB.
[IpynunHBl HCKaXKeHUs pPe3yJIbTaTOB DKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTA

Knerka kak Ononormdeckas cucrema

2.1

Knerka — cTpykTypHO-(DYHKIIMOHAIBHAS €IUHHIA XKUBOTO. VICTOPUS OTKPBITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[netinen, P. Bupxos). OcHOBHBIE MOJIOKEHHUS COBPEMEHHOM KJIIETOYHOM TEOPHH.
MeTo b1 MOJIEKYJISIPHOM M KJIIETOUHOM OMOJIOTHH: MUKPOCKOIINS, XpoMarorpadus,
anekTpodopes, METO]{ MEYEHBIX aTOMOB, g depeHmraIbLHoe

L[eHTpI/I(i)yrl/IpOBaHI/Ie, KYJBbTUBUPOBAHUC KIICTOK

2.2

XUMHWYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMHUKPO3JIEMEHThL. Bona u

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




TEIUIoperyiauud. MuHepaabHbIe BEIeCTBAa KIETKHU, UX OHOJIOrHYecKasl poJib.
Posib KAaTHOHOB M AHMOHOB B KIIETKE.

buonornyeckue mnonumepbl. benku. AMHMHOKHCIOTHBIM COCTaB  OENKOB.
Crpyktypsl OenkoBoi Mosekyibl. [lepBuunasi cTpykTypa Oeiika, MNeNTHIHAS
CBsA3b. BTOpuuHas, TpeTuuHas, dYeTBepTUYHAs CTPYKTyphl. JleHarypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxo. buonornueckue pyHKInU OEIKOB.
VYraeBoasl. MoHOcaxapusl, aucaxapuibl, OJIMTOcCaxapuibl M MOJUCAXapUIbI.
O6mwmit mnaH CTpoeHus U (PU3HKO-XMMHUUYECKHE CBOWCTBA  YIJIEBOJIOB.
Bronornveckne GyHKINU yTIIEBOIOB.

Jlunuasl. T'uppodunbHO-ruApodoOHBIe cBo¥icTBa. Knaccudukanus nunuaos.
Tpurnuuepunsl, dochonunuabl, BOCKH, CcTepouabl. buonorumueckue GyHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKUX MEMOpPaH — TEKY4YECTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, OJIYTIPOHULIAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CrpoeHne HyKI€MHOBBIX KHCIIOT.
Hyxneoruasl. [lpunnun xommiuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupanb. MectoHaxoxaenue u ouonorndeckue ¢pynknuu JJHK.
Bunel PHK. @ynkuuu PHK B knetke.

Crpoenue wmonekynsl AT®. Makposprudeckue cBsizu B Mousekyiae ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIIEHHBIE TIEPEHOCYUKH, UX (DYHKIIUHU B
kietke. CekBennpoBanue JHK.

CrpykrypHast OHWOJOTHS: OHOXMMHUYECKHE W OWOPU3NICCKUE WCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OHOMOJIEKYJT
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Tunel  KJIETOK: JyKapuoTH4YeckKass W  mOpokapuotudeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHue mpokapuoTHUEeCKOW KieTkd. KieTouHas creHka OakTepuil W apxew.
OcobeHHOCTH CTpOEHUsI TeTEepOTPOPHON W aBTOTPOPHOU MPOKAPUOTUUECKUX
KJIETOK. MecTo U pojIb MPOKAPHOT B OUOIIEHO3aX.

Crtpoenne W (QyHKIMOHUPOBAHUE SyKapuOTHUecKoW kieTku. [lmazmatudeckas
MeMOpana (rurazmanemma). CTpykTypa Iia3MaTudeckod MemMOpaHbl. TpaHcropT
BEIIECTB uepe3 IUIa3MAaTHYeCKyl0 MeMOpaHy: TaccuBHBI  (nuddysus,
obneruénHast auddy3us), aKTUBHBIN (MEPBUYHBIE M BTOPUYHBIM aKTUBHBIN
tpa"cnopt). [lomympoHuniaeMocth MeMOpanbl. PaGora HaTpuii-KaaneBOro
Hacoca. DHJOIWTO3: MUHOMMUTO3, (aromuTo3. DK301uTo3. Kierounas creHka.
Crpykrypa v GyHKIUU KICTOYHON CTCHKU PACTECHUH, TPHOOB.

Huronnazma. [urozons. Llutockener. JIBukeHue uwuroruiazMbel. OpraHouabl
kineTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbmkH, TU30COMBI, UX CTpOCHHE M (PYHKIMU. B3ammMocCBs3h
OJIHOMEMOpaHHBIX OPraHoUJI0B KJIETKU. CTpPOECHHE TPaHYJSIPHOTO PETHUKYIIyMa.

Cunre3 pactBopuMbIX OenkoB. CuUHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpanymsipHbIil) SHAOIUIaA3MaTHUECKUd peTUKkyiayM. CekperopHas QYHKIUSL
annapata ['onpmxu. TpaHcmopT BelecTB B KIETKe. Bakyonum pacTUTENbHBIX
kierok. Kiierounsiii cok. Typrop.

ITosmyaBTOHOMHBIE OPraHOU/AbI KJIIETKU: MUTOXOHIPUH, IJIACTUIBI.

CrpoeHue W (QpyHKUMH MHUTOXOHApPUN W miacTul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKAPHOT.  XJIOPOILUIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannbie opranowabl kinetku CTpoeHue HW  (QYHKIUA HEMEMOpaHHBIX
OpraHouJioB KjeTtku. Pubocombl. MukpodunameHnTsl. MplllleuHbIE KIETKH.
Mukpotpybouku. Knerounsiit nentp. CTpoeHHe | JABWKEHUE KIYTUKOB U
pecHuueK. MUKpOTpYOOUKH IIUTOILIAa3MBbL. LleHTpHOIIb.

SAnpo. ObGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIMIKH, UX CTPOECHUE U
byHkumu. SnepHblii OenmKOBBIA MaTpuKkc. lIpocTpaHCTBEHHOE pPACIONIOKEHHE
XpOMOCOM B HHTEp(a3HOM spe. benku xpomaTtuHa — TUCTOHBI.

Knerounsie BrimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KJIETOK 3YKapHOT

(pacTUTENbHOM, )KUBOTHOU, TPUOHOIN)
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AccuMUISIIIMSL U JTUCCUMIIIALIMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM W TEeTepOTPOdHBIN. YUacThe KUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTudeckoe oOecreyeHne KIeTku: mpeBpamienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluid KIETOYHOTO
MeTtabonu3ma. DepMeHTb, MX CTpOCHHE, CBONCTBA M MEXaHU3M JCHCTBHUS.
Kodepmentsl. OTimuns pepMEHTOB OT HEOPTAaHMUECKUX KaTaln3aTopoB. beiaku-
aKTUBATOPHl M OCIKU-WHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX
peakuuii OT pa3IuYHbIX (PaKTOPOB.

[lepBuyHBIil CHHTE3 OpraHMYECKUX BEIIECTB B KieTke. PotocuHTe3. Poib
XJIOpOIIacToB B mporecce (orocunTeza. CpetoBas u  TemMHOBas (asbl.
[TponykTuBHOCTE (oTOCHHTE3a. BnusiHre pa3nudHbiX (AKTOPOB Ha CKOPOCTh
dotocunTe3a. 3HaueHne PoToCUHTE3A.

XeMmocuHTe3. PaznooOpasue opraHn3MOB-XeMOCHHTETHKOB: HUTpU(ULIHpYIOIIKE
OakTepuu, Kene300aKTepHuH, CepoOaKTepru, BOAOPOIHBIC OakTepuu. 3HAUCHUE
XEMOCHUHTE3A.

AHa’pobHble opraHu3Mbl. Buasl Oposkenus. [IpomykTel OpokeHuss U HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTEIIN OOJIC3HEH.

AspoOHBIE OpraHM3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [1oaroToBUTENbHBIM
sTamn. [ mukonu3 — 6eCKUCIOpPOAHOE paclIeIeHHue TIIOKO3bI.

buonornueckoe OKHUCIEHHME, WIM KIETOYHOE JbIXaHHWe. Poilb MUTOXOHApUI B
rpoiieccax OMOJIOTHYECKOTO OKHCIICHUSI. Huxnuueckue peakiuu.

OxucnurensHoe ¢ochopunuposanue. [IpeumyiiecTBa a’spoOHOro Myt oOMeHa




BELIECTB Mepes aHadpoOHbIM. D(H(PEKTUBHOCTH IHEPreTHUECKOr0 0OMeHa

2.5

Peakuyu matpuyHOro cuHTesa. [IpMHIMI KOMIIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOrO cUHTe3a. Peanusanus HacneacTBeHHON nHpopMmanuu. ['eHeTnueckuit
KoJ, ero cpoiictBa. TpaHckpunuus — mMarpuusblii cuHte3 PHK. Ilpuniumns
TPAHCKPUIILIMN: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJLIEIbHOCTb, ACUMMETPUYHOCTbD.
Tpancnsamus u e€ sranbl. Yyactue Tpancnopteix PHK B OmocuHTese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucior. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranuzanus reHomMa y IpoKapuoT U dyKapHuoT. Peryisanus akTUBHOCTH T'€HOB Y
npokapuot. ['unoresa omepona (P. XKakxob, K. Mano). Perymsius oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTounslii romeocTas.

Bupycel — HekieTouHbsle (OpMBI )KU3HM M OONMUraTHble mapasutbl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

Bupychubie 3aboneBanus denoBeka, xKuUBOTHBIX, pactenuid. CIIN/, COVID-19,

CconraJIbHbIC U MCIUITUHCKHUC HpO6HeMBI

2.6

Knerounsnii mmkn, ero mepuonbl W perymsius. HWurepdaza u  MuUTO3.
OcoOeHHOCTH TIPOIIECCOB, MpOTeKamux B UHTepdasze. IloaroroBka KIETKH K
nenenuto. IlpecunreTndecknii  (MOCTMUTOTHYECKUN), CHUHTETUYECKHH U
MMOCTCUHTETUYCCKUN (TPEMUTOTHUECKHUI ) MIEpUO bl UHTEP(DA3HI.

Marpuunsiii  cunte3 JIHK — permmukanusa. IlpuHnmnsr perummkanuun  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAJUICIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! n
TeloMepa3a. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoTwil. JIUrjaowmHbd u
rarioniHbli - Habopbl XpoMocoM. ['omosornynsie Xxpomocomsl. IlosoBbie
XPOMOCOMBI.

Jenenne kierku — mMuTo3. CTaaAuM MHUTO3a U MPOUCXOJAIINE B HUX IMPOLECCHI.
Tunel muto3a. KapnoknHe3 M LHUTOKHMHE3. buonornueckoe 3HaueHHE MUTO3a.
Perymsanus muroTHueckoro mukia kiaetku. [Iporpammupyemas kierouHasi rudeib
— aIomnTo3.

CDYHKHI/IOHaJ'ILHaH I'CHOMHKA

OpraHI/ISM Kak OMoJI0rHyecKas CUCTEMA

3.1

OOHOKJIETOYHEIE, KOJIOHHMAJIbHEIE, MHOT'OKJIETOYHEIE OpTraHU3MBbI 51
MHOTOTKaHEBbIC OPTaHU3MBI.

@opMbl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIKOYasi BETETaTUBHOE) U
moioBoe. Buael  0ecrmonoro  pasMHOXKEHHUS: TMOYKOBAaHUE, CHOPYJISALUSA,
(dhparmMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxkenue. [1onoBeie KiIeTKH, Wik TameTbl. Meiio3. Ctaguu mMeiosa.

[ToBenenne xpomocoM B Meito3e. Kpoccunrosep. bruonorndecknii cmMpIcit Meo3a




1 IIOJIOBOTO Iporiecca. Meo3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpieBoe pas3Butue. ['amerorenes y XuBOTHBIX. lIoyioBBIE JKe€me3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 M OOIEeHE3.
Crpoenue mnonoBeIX KieToK. OmIoJ0TBOpEeHHE U SMOpPUOHANIBHOE pPa3BUTHE
XKUBOTHBIX. CTIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayansHoe pas3BuTuME oOpraHu3smMoB (oHrtoreHe3). Craaum smOpHOreHesa
KMBOTHBIX (Ha mpumepe Jarymku). Jpoonenue. Tumnsl apobnenus. OcoGeHHOCTH
ApoOJieHUsT MJIEKOIMTAIOIMIUX. 3apOAbIILIEBbIEe JIUCTKH (racTpysisaius). 3akiaaka
OpraHOB M TKAaHEM M3 3apOABIIIEBBIX JHMCTKOB. B3anMHOE BIMSHME YacTed
pa3BHBaIOLIETOCS 3apofplma (IMOpUOHANbHAs WHAYKIMA). 3akjiajgka IJ1aHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HMEPAPXUYECKUX B3aUMOICUCTBUI TI'€HOB.
BnusHue Ha 5SMOpHOHANBHOE pa3BUTHE PaA3IUYHBIX (PAKTOPOB OKpY’Karolei
Cpepl.

Poct u paszsurtue xuBoTHbIX. [locTamMOpronansHbIil nepuoa. [Ipsimoe u HenpsaMoe
pa3ButHe. Pa3Butue ¢ Meramopdo3oM y O€CHO3BOHOUYHBIX M MO3BOHOYHBIX
KUBOTHBIX. bHOJOrMYeckoe 3HAaYeHUE NPSAMOrO0 M HENPSMOro Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoje. Tumbl pocra XUBOTHbIX. DakTOphl perymisuuu
pocta KHMBOTHBIX M denoBeka. CTaguu MOCTIMOPHOHAIBHOIO PpA3BUTHS Yy
KUBOTHBIX U 4eioBeKa. [lepnonpl oHTOreHe3a yenoBeKa.

Pasmuoxxenne wu pasButue pacteHuit. ['ameroputr u crnopodur. Meiioz B
KU3HEHHOM IMKIIe pacteHuil. (OOpa3zoBaHue cmop B Tpolecce Meiosa.
I'amerorenes y pactenuil. OIUIOAOTBOpPEHHE M Pa3BUTHE PACTUTENIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHui. OOpazoBaHue U

Pa3BUTHUEC CEMCHU. MexaHau3Mbl perysinvi OHTOTCHE3a Yy paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

Hctopuss crTaHOBIEHMS W pPa3BUTHS TEHETHMKHM Kak Haykd. (OCHOBHBIC
TCHCTUYCCKUEC IIOHATUA U CHUMBOJIBI. FOMOJ’IOFI/I‘-IHI)IG XpOMOCOMBI, AJIJICJIIBHBIC
T'CHBI, aHBTepHaTI/IBHLIC HpI/I3HaKI/I, I[OMI/IHaHTHLIfl 158 peuecanHHﬁ HpI/ISHaK,
TOMO3UT0Ta, TEeTePO3UTroTa, YHUCTas JMHHS, THOPHUABI, TEHOTHUN, (HEHOTHIL.
OCHOBHBIE ~ METOJIbI ~ T€HETHUKH: THUOPHIOIOTHYSCKUNA,  ITUTOJIOTHUYCCKHUH,

MOJIEKYJIAPHO-T€HETUYECKUI

33

MounoruOpunnoe ckpemypanue. [lepBelii 3akoH MeHienst — 3akoH eAMHO00pa3us
ruOpusoB nepBoro mokosieHus. IlpaBuno nomuHuMpoBaHus. Btopoill 3akoH
MeHngens — 3akOH paclleIUIeHUs IMPU3HAKOB. [lUTolnornuyeckue OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ urnores3a 4McTOTHI ramer.

AHanmusupyromee ckpemuBaHue. [IpoMexyTOuYHBIM XapakTep HaciaeqOBaHUS.
Pacmennenne npu3HakoB IpH HEIIOJIHOM JTOMUHHUPOBAHUU.

JurnOpunHoe ckpermmBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacCJICa0BaHUA IMIPHU3HAKOB. HI/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI ,I[I/IFI/I6pI/I,I[HOFO




CKpEILIMBaHMUS.
CuennienHoe HacienoBanue mnpusHakoB. Pabotet T. Moprana. CueruieHHoe
HACJIEIOBAHUE TE€HOB, HAPYLICHUE CUCIUICHUS MEXAY IeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBIM MEXAHM3M OIPEAEIICHHs Ioa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbld M T€TEPOraMeTHbIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacienoBaHue IpHU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
resa. MHOKECTBEHHBIM ajjienu3M. BzanMoaelcTBHe HeEaIeIbHBIX TEHOB.

Komnnemenrapaocts. Onucras. [loaumepus

34

BzaumoeiicTBie reHoTHNA U cpelibl ipu hopMupoBaHur GeHotura. Fi3MeHYnBOCTh
NMpu3HaKoB. KayecTBEHHbIC M KOJWYECTBEHHbIE MPU3HAKU. Buabl M3MEHYMBOCTHU:
HEHACJICICTBEHHAS U HACJICICTBEHHAS.

MomdukanmonHas ~ W3MEHYMBOCTh.  Pomb  cpeapl B (hOpMHpOBaHUH
MOU(PHUKAIMOHHON M3MEeHYNBOCTH. HopMma peakiiuy npusHaka. BapranmoHHbIH psij
u BapuanonHas kpuBas (B. Horanncen). CsoiictBa MOIU(HUKAIIMOHHON
H3MEHYUBOCTH.

I'enoTunmueckass n3MeHIUBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUYMBOCTHA. BHUIBI
TeHOTUITMYECKON N3MEHUUBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOnHaTtuBHAsT W3MEHUMBOCTh. Melo3 | TOJIOBOW TIPOIECC — OCHOBA
KOMOMHATHUBHOM M3MEHYUBOCTU. PO KOMOMHATUBHON M3MEHUMBOCTU B CO3JaHUU
TEHETHYECKOTO Pa3HOOOpa3us B Mpe/ieiaX OAHOTO BUJIA.

MyTtaimonHasi I3MEHUYMBOCTb. BUibl MyTalnii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M WHIYLHUPOBAHHBIC MYyTallMu. SnepHble M LUTOIUIA3MATUYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBBIC MyTaIuu. [[pruuHbBl BOBHUKHOBEHHUST MYTaITHI.
Mytarensl ¥ WX BJIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO
nporiecca. 3aKOH TOMOJIOTHUYECKHX PSIIOB B HacleACTBeHHON n3meHunBocT (H.H.

BagsuioB). BHesiiepras n”3MEHUNBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wyenoseka. MexayHaponHas MmOporpaMMa MCCIEIOBAaHUSA TIE€HOMA
YyemoBeka. MeToapl  WM3y4YeHHs TEHETUKH  4YeJIOBeKAa: T'eHEaJOTHYEeCKUH,
OJIM3HEIIOBBIH, IIUTOTCHETUYCCKUM, MOMYJISIUUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-T€HETUUECKUI. CoBpeMeHHOE onpeeaeHue reHOTHMNA:
MTOJIHOTEHOMHOE CEKBEHUPOBAHHME, TEHOTUIIUPOBAHNE, B TOM YHUCIE C IOMOIIbIO
[MI[P-anaym3a.  HacnenctBeHHsle  3a0ojeBaHus  4eloBeKka. [ e€HHbIE U
XpPOMOCOMHBIE 0oe3Hn YeJ0BeKa. bonesnn c HACJIEICTBEHHOU
MIPeIPaCHOI0KEHHOCThIO. 3HaUYEHNE MEAUIIMHCKOW T'€HETUKU B MPEAOTBPAILIEHUU

M JICYEHNH T'eHETHYECKHUX 3a00seBaHuii yenoBeka. CTBOJIOBBIE KIIETKH




3.6

JloMecTukarus ¥ CeneKIus. 3apoKIeHUe CENEKIMU U foMecTukanuu. Yuenue H.U.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOTO0Opa3usi KyJIbTYPHBIX PAaCTEHHM.
Posnp cenexiyu B co3JaHMM COPTOB pacTeHUM M nopoA *kUBOTHBIX. CopT, mopoxa,
ITaMM. 3aKOH T'OMOJIOTMYECKHMX PAIOB B HacjiencTBeHHOW u3MeHunBoctd H.U.
BaswuiioBa, ero 3nadueHue st CENEKIMOHHON paOOTHI.

Metoapl  ceneKUMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHAUBUAYAIbHBIA.  OTambl  KOMOMHAIIMOHHOW  cenekiuu.  VcrmeiTaHue
Mpou3BoauTENIed MO MOTOMCTBY. OTOOp MO TEHOTHIy C IOMOIIBIO OLEHKU
(dbeHoTHma MoTOoMCTBa M OTOOP TI0 TEHOTHUITY ¢ TToMoIIbio aHanm3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJl CeJICKIIMOHHON paboThl. PaanannoHHbIi 1
XUMHUYECKUI MyTareHe3 Kak HWCTOYHUK MyTalud Yy KyJIbTypHBIX GopM
opranu3moB. lcronb3oBaHHE TE€HOMHOIO PENAKTUPOBAHUS M METOIOB
pexomOuHanTHBEIX JIHK 17151 momyueHus ucxoHoro Marepuaia JJis CENeKIUU.
[omyyenne nonuruionioB. BHyTpuBHIoBas rulpuauszanus. biuskopoacTBeHHOE
CKpeIllMBaHue, Wi WHOpuAWHT. HepoicTBeHHOE CKpelvBaHWe, W ayTOPUIUHT.
I'ereposuc u ero nmpuuunbl. Mcnonb3oBaHue rerepo3uca B ceiekimu. OTaanéHHas
ruOpumm3anyst.  [Ipeomonenre OecTutousi MEXBHIOBBIX THOPHUIOB. JloCTHXKEHUSI

CCIICKIIMHN paCTeHI/Iﬁ N XXNBOTHBIX

3.7

OOBEKTBI, HCMIOIB3YEMBIE B OMOTEXHOJIOTHH, — KJIETOYHbBIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPraHM3MBl, HUX  XapakTepUCTHKa. TpaguLIUOHHAsA  OHOTEXHOJIOTHS:
xjeOoneyeHne,  MONyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHHOJEJHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHKPOOHOJOTUYECKUX TEXHOJOTH.
[IpomsBoacTBo  Oenka, aMHHOKHCIOT ¥ BUTaMHHOB.  VckyccTBeHHOE
OILUIONOTBOpEHUE. PEKOHCTpYKIUA SAHUEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Metoz TpaHCIUTaHTALMHU SAEP KIETOK.

XpOMOCOMHAasi W Te€HHas WHXKEHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexkomOmHaHTHRIX JIHK. JlocTikeHus © mepCreKTHBBI
XpOMOCOMHOW M T€HHOM WH)XeHepuu. MenunuHckrue OUOTEXHOJIOTHH.

Hcnonn30BaHne CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

4.1

buonornyeckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHass  cucTema
opranudyeckoro wmmupa. I[lpuHiunel kinaccudukanuu opraHu3mMoB. (OCHOBHBIE
CHCTEMATUYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepuu, apxeu, 0JHOKJIETOYHbIE I'PUObI, OJTHOKJIETOYHbIE BOJOPOCIH, APYrHe
IMPOTHUCTHI. KononnanpHbie OpraHHu3MBblI. HBI/I)KGHI/IC OAHOKJICTOYHBIX OPTraHU3MOB:
amMEOouIHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJAHOKJIETOYHBIX OPTaHU3MOB.

PaSI[pa)KI/IMOCTB Y OAHOKJICTOYHLIX OPTraHU3MOB. Takcucsr




4.2

MHOrokjieTouHbIe pacTeHHs. B3anMOCBs3b YacTe€ld MHOTOKJIETOYHOT'O OpPraHu3Ma.
Tkanu, oprabl ¥ CUCTEMBbl OPraHOB MHOTOKJIETOYHOIrO opranusma. OpraHuszm
Kak eamHoe unenoe. TkaHum pacteHuid. TuIbl  pacTUTENbHBIX  TKAHEH:
oOpasoBarenibHas, IOKPOBHAas, MPOBOAMAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcobenHocTu cTpoeHUs, PYHKIIMNA U PACTIONOKECHHS TKAaHEH B OpTaHax pacTeHUI

4.3

BereraTtuBHbIe M reHEpaTUBHBIE OPraHbl pacTeHUl. @YHKIIMU OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MBI U
Hactud. llorjomieHue BOABI, YIJIEKUCIOTO ra3a M MUHEPAIbHBIX BELIECTB
pactenusimu. Jlpixanue pactenuid. uddys3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancniopTHble cuUCTeMBbl pacTeHuid. Bbinenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHbIX pacTreHuil. Kytukyna. CpeacTBa macCUBHOM M XUMHYECKOU
3amuThl. OUTOHLINIBI.

PazgpaxxuMocTes M perynsiuus y OpraHusmMoB. Pa3zapakxumocTb W peryisauus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHoOrokiIeTouHble  KMBOTHBIE.  B3auMMOCBs3b  4yacTe€l  MHOTOKJIETOYHOI'O
opraHuisma. TKaHI/I, opradbl U CUCTECMblI OPraHOB MHOI'OKJIETOYHOI'O OpraHu3Mma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4YeIOBEKa. THIIbI
KUBOTHBIX TKaHEH: SNUTEINalbHAs, COCIWHUTENbHAs, MbILIICYHAs, HEpBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA M PACIONOXKEHUS TKaHEH B oOpraHax

JKHBOTHBIX U YC€JIOBCKA

4.6

Oprasbpl ¥ CUCTEMBl OPTraHOB XUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM OPTaHOB.
Omnopa Tena opranu3moB. CKeleThl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblii u BHyTpeHHUH ckeneT. CTpoeHHe M THUIbl COSAMHEHUS
KOCTEH.

JIBrbKeHWe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue >kuBOTHBIX. I[luTanue
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue KUBOTHBIX. KokHOE npixanue. XKabepHoe u
NEroYHOE JIbIXaHUeE.

JIpIXaHrW€e IO3BOHOYHBIX >KMBOTHBIX. OBOJIOLHOHHOE YCIOXKHEHHE CTPOCHUS
NErKUX TO3BOHOYHBIX KXUBOTHBIX. J[pIXaTelbHasl cucTeMa 4eloBeKa. MexaHu3m
BEHTWIALIMK JIETKUX Y NTUI W MIICKONUTAIOMUX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHCHOpPT BeLIECTB Yy >KUBOTHBIX. KpoBeHOocHass cucrtemMa u eé
opranel.  KpoBeHocHas  cucremMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpamieHusi. JBOJIONUOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOU
CHUCTEMBbI MO3BOHOYHBIX >XMBOTHBIX. Bhienenue y opranusmoB. Boigenenue y
#KUBOTHBIX. COKpaTtutenbHble Bakyosiu. Opransl BeiieiaeHUs. CBs3b MOJIOCTH TEa
C KPOBEHOCHOM M BBIJICTUTEIBHON cHCTEeMaMHu. BplielieHne y NO03BOHOYHBIX
KUBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX KUBOTHBIX. [lOKpOBHI u HX

IIPOU3BO/IHBIE.




PaznpaxxuMocCTh U perymsius y OpraHu3MoB. Pa3apakuMocTh y OJTHOKJIETOYHBIX
opranu3MoB. Takcucbel. Pa3npaXMMOCTh M PEryJsiiusg y MHOTOKJIETOYHBIX
pactenuil. PocToBble BelecTBa U UX 3HaUCHUE.

HepBHas cucrema u pedieKTOpHAs peryJslys Y MHOTOKJICTOYHBIX >KUBOTHBIX.
HepBHas cuctema u €€ oTaemnsl. DBOIIONNOHHOE YCI0KHEHHE CTPOSHHS HEPBHOU
CHCTEMBI y KHBOTHBIX.

PazpaGoTka anropuTMoB M mporpamm uis 3PQPEKTUBHON (PYHKIHMOHAIBHOM
aHHOTAIlMM  T€HOMOB,  TPAHCKPUNTOMOB,  IPOTEOMOB,  METa0OJIOMOB

MHKPOOPTraHU3MOB, PACTEHHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 3JO0POBLE

5.1

Oprasbl ¥ CHCTEMBI OPTaHOB YesioBeKa. OTIEebl TOJOBHOTO MO3Ta MTO3BOHOYHBIX
KUBOTHBIX. Pednexc u pednexropHas nyra. besycioBHbie U yCIIOBHBIC
pednekcel. ['yMopanbHas perynsiuuss W SHAOKPUHHAS CHCTEMa >XUBOTHBIX H
yesoBeka. JKene3bl SHAOKPUHHOM CUCTEMBbI U UX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHON W SHAOKPUHHOM cucteM. ['mnoranamo-runodusapHas

cucrema. Pedrexc u pedaexropnas ayra. beaycnoBHble U yCIOBHBIE pedIeKChl

5.2

3ammrTa opranu3ma oT OosiesHed. MimmyHHas cucrema yenoBeka. Kietounslii u
TYMOpaJIbHBIA MMMYHHUTET. BpoXAEHHBINM, NPUOOPETEHHBIN crenuduuecKuii
UMMYyHHTET. Teopusi KIOHaNbHO-celeKTUBHOro ummyHutera (IL.Dpmux,
®.M.bepuer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3mMoB. Poib

BPOKJIEHHOIO UMMYHMTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUI
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KpoBeHnocnas cucrema u e€ opranbl. Cep/ie, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru xpoBoobparienus. Pabora cepana u e€ perynsuus

5.4

Heixanne yenoBeka. Aud¢y3us ra3oB uepe3 MOBEPXHOCTh KISTKU. [lpIxaTenbHas
cucrema 4yenoBeka. JlpIxaTenpHas NOBEPXHOCTh. Perymsums — ApIXaHUS.

JlpIxaTenbHbIC 00BEMBI

5.5

HI/IIJ_IGBapI/ITCJ'ILHaﬂ CHUCTEMaA YCJIOBCKA. OTI[eJ'IBI NMUIICBAPUTCIIBHOI'O TpaKTa.
HI/II_HCBapI/ITeJ'ILHBIe KCJIC3hbI. BHYTpI/IHOJ'IOCTHOC n BHYTPHKIICTOYHOC

MUIIEBApEHUE

5.6

ITokpoBel M ux mnpousBogHble. Opransl BbigeneHus. I[louku. CrtpoeHue u
¢byHKIMOHMpOBaHUEe HeppoHa. DHUIBTpAIHs, CEKpelHs U 0OpaTHOE BCACHIBAaHHE

KaK MEXaHU3MbI paboThI OpraHoB BeaeneHus. OOpa3oBaHue MOYH Y YeJIOBEKa

5.7

I[BI/I)KGHI/IC yeJloBeKa: MblIeuHas cucteMa. CKeJeTHBIC MBIIIObLI XU HUX pa60Ta.

CTpOCHI/IC Y TUIIBI COEIMHEHUS KOCTEH

Teopus sBomtouuu. PazBurue xu3Hu Ha 3emie

6.1

OpomtonmonHass  Teopuss Y. [lapBuna. IIpennochuiku — BO3HUKHOBEHUS

JapBUHHU3MA. Kuzub n Hay4Has JCATCIbHOCTDb 4. I[apBI/IHa.




JIBWOKyIHe CHIIbl 3BOMIONUK BHIOB 1o Y. JlapBuHY (BBICOKAsh WHTCHCHBHOCTH
pPa3MHOXKEHHS OPTaHW3MOB, HACIECACTBCHHAas W3MEHYHMBOCTh, Ooprba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunaTeTndeckor teopuu sBomonuu (CTD). HelitpanpHas Teopus
sBomtonud. COBpEeMEHHAasi PBOJIIOIIMOHHAS OWOJIOTHA. 3HAYCHHE JBOJIOIMOHHON

Teopur B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas enuHuua 3BoonuH. COBpPEMEHHBIE METObI
OLIEHKM TeHETUYECKOTro pa3sHoOOpa3ust M CTPYKTYpbl momyisauuid. V3meHenue
reHooHa MOMYJISIUH KaK 3JIEMEHTapHOE SBOJIOIUOHHOE SIBICHHE. 3aKOH
reHetudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

DOneMeHTapHble  (DAKTOpbl  (ABIKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeildp reHoB — chyuvaiiHble
HEHANpaBlIEHHbIE M3MEHEHUS 4YacToT ajuleNiell B momyisinusx. Oddekt
OCHOBATEIIA. Murpanuu. N3onsanns MOMYJISLIAN: reorpaduueckas
(mpocTpaHCcTBeHHas ), Orojgoruyeckas (pernpoyKTUuBHasi).

EcrectBennbiii  orOop — HampaBisiomuid  Qaxktop sBomonuu. DopMmel
€CTEeCTBEHHOT0  0TOOpa: JBIKYIIMN, CTAOMIU3UPYIOIIUN, pa3pbIBAIOLIUI
(nu3pyntuBHbIi). [TonoBoit oT6Op.

[TpucrocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yjbTaT  MHUKPOIBOJIIOLUH.
Bo3nukHOBeHHE — MpHCIOCOONEHMH Yy — OpraHusmMoB.  ApoMopdo3bl |
uanoanantauuu. [lpumepsl npucnocoOnenuil y opranu3MoB. OTHOCUTEIHLHOCTh
MPUCIIOCOOJIEHHOCTH OPraHNU3MOB.

Bun, ero xkpurepum u CTpyKTypa. BumooOpa3oBanume Kak pe3ysbTaT
MUKpO3BoOtoIMH. M3omsamus — kmroueBoil (akrtop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHHUS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIIHS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX MTPOIIECCOB.

MexaHu3Mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO00Opa3usl.

Ponpb 3BomonMoHHON OnoNOTMK B pa3pabOTKE HAayYHBIX METOAOB COXpPaHEHUs
Ooropa3zHooOpasusi. MUKpPOIBOJIONUS W KOIBOJIONHS ITAPA3UTOB U UX XO35EB.
Mexanu3mbl HopMUPOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI GOPHOBI

Cc HeH

6.3

Metoael n3ydeHuss Makpo3Boitonuu. [lameoHTosnornueckue MeToAsl M3y4deHUs
sBomtouu. [lepexoanbie GopMbl U PUIOTeHETUYECKHUE PSIIbI OPIaHU3MOB.
buoreorpaguueckue meroasl uzyuenus 3poitonuu. CpaBHeHue Quopsl U (ayHbl
MaTEpHUKOB M OCTPOBOB. bruoreorpaduyeckue obmactu 3emun. Buab-sHIeMuKy u
PEITUKTHI.

3M6pI/IOJIOFI/I‘IeCKI/IC n CpaBHI/ITCJ'IBHO-MOp(i)OJ'IOFI/I'-IeCKI/Ie MCTOAbI HM3YYCHUA




O3BOJIFOIIU M. T'eneTnyeckne MexaHU3MEI OBOJIOOMN OHTOI'CHE3a U IIOABJICHUS
9BOJOIIUOHHBIX HOBIICCTB. I"'omonoruuneie )51 AHAJIOTUYHBIC OpTraHBbI.
PyaumentapHbple  opraHbl M aTaBU3Mbl.  MOIEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHUE  METOIbl  HM3YYCHUS  DBOIIOIUH.
T'oMonoru4uneie reHwl. COBpeMCHHLIC MCTOABI IMMOCTPOCHUSA @HHOFCH@TI/I‘I@CKI/IX
JIepEBBEB.

XPOMOCOMHBIE MYTaIlH 1 SBOJIIOIHS T€HOMOB.

O6mwme 3akoHOMEpHOCTH (TIpaBWiIa) ABOIMONMHA. HeoOpaTHMOCTh HBOIOIUH.

AnantuBHas paauanua. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOIUN

6.4

Hayyneie rTHmoTe3sl NpPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes u
naHcnepMmus. JloHay4yHble MPEACTABICHUS O 3apOXKJICHUU KU3HU (KPEALMOHU3M).
I'unore3a MOCTOAHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEP)KEHUE ONBITaMU
®. Pemu, JI. Cnammannanu, JI. TIlactepa. IlpoucxoxkaeHue >KU3HU U
acTpOoOHOJIOTHSI.

OcHoBHbIE 3Tallbl HeOpraHudeckoi sBostounu. IlnanerapHas (reosnoruueckas)
HBOJIOIMS. XUMHUYECKass dBOJIOLUSA. AOHOTCHHBIH CHHTE3 OPTraHHYeCKHUX
BemecTB W3 Heopranmueckux. Omeir C. Mumiepa u I'. Opu. O6pazoBanue
nosuMepoB u3 MoHoMepoB. KoaunepBatHas runorteza A.M. Onapuna, rumnoresa
nepsuyHoro OymboHa J[Ix. XonnaeiiHa, reHermueckas rumote3a [. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Uctopust 3emnu u meroabl e€ u3ydeHus. Vckomaemble opraHMYecKHe OCTaTKH.
I'eoxpononorust u e€ meroapl. OTHOCHUTENbHAsE M AOCOJIOTHAS TE€OXPOHOJIOTHS.
I'eoxpoHosornueckas 1mkasa: 30Hbl, Ipbl, HEPUOJIBL, TIOXU.

HavanpHble 3Tanbel opranndeckoil 3Bomouud. [losiBieHne M 3BOJIIOIUS NEPBBIX
KJIETOK. OJBoyolusi Meraboin3ma. BO3HMKHOBEHHME TEPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIOT MEePBBIX Ha 3eMJIe COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TPOUCXOXKICHUE
BUpYycoB. IlponcxokeHue MHOTIOKJIETOUHBIX OpraHu3MoB. Bo3HHMKHOBEHuHE
OCHOBHBIX TPYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE dTalbl SBONIOIUHM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(}o3bI
pactrenuii. Bpixon pactenuid Ha cymry. [losiBieHue CHOPOBBIX pPACTEHUUA H
3aBoeBaHne uMu cymu. CemeHHble pacTeHus. IIpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Talbl SBOJIONUM >KUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBrie XoproBbIe KUBOTHBIE. JKU3Hb B BOJ€. DBOJIOLHUS TO3BOHOUYHBIX.

[Tpoucxoxaenne ampubuii 1 pentuiuil. [lporcxoxaeHne MICKOMUTAIOMUX H




ntun. [lpuamun kmrodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3emMiie MO 3paM U Nepuoiam: apxei, MpoTepo3ou, Naleo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIUMaTa H TEO0JOTHYECKUX
nporieccoB. [losiBieHHE U paciBET XapaKTEPHBIX OPTaHU3MOB. YTIIe0Opa3oBaHUE:
€ro YCJIOBHSI M BIUSTHUE HA Ta30BBIA COCTaB aTMOC(EPEHI.

MaccoBble BBIMUpAaHUS — HKOJOTMYECKHE KPHU3HUCHI mponuioro. IlpuumHbel u
CJIEJCTBHUSI MACCOBBIX BbIMHpaHUN. COBPEMEHHBIM HKOJOTHYECKHN KPHU3HUC, €T0

0COOEHHOCTH

6.5

Paznensl w 3agaum  anTpomosiorud. Metonbl aHtpononorud. CTaHOBJIEHUE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH yeroBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4enoBeka C KUBOTHBIMH. CHCTEMAaTHMUECKOE IIOJIOKEHUE YENIOBEKA.
CBuuerenbcTBa  CXOACTBA  YelIOBeKa C  JKMUBOTHBIMH:  CPaBHHUTEIHHO-
MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKHE, (hU3HOTIOTO-OMOXUMUYECKHE,
noseieHueckue. OTINYMS YeI0BeKa OT KUBOTHBIX. [IpIMOX0KIeHNE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJILHON
CUCTEMBI.

JiBmokyme cuibl (akTopbl) aHTpOINOreHe3a: OMOJOTMYECKHe, COIHalIbHBIC.
CooTHolieHrne OMOOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaJIMM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIFOJIEH.
UenoBek  ymenblil, TE€pBbIe  M3rOTOBJIEHUS  Opyauid Tpyna. YenoBek
MPSIMOXOJSIIIIUN W TIEPBBIA BBIXOA JIoAeH 3a mpenensl Adpuku. Yenosex
reiiaens0epreckuii — oOLIM MPeIoK HEeaHAEPTATbCKOTO YellOBeKa M YellOBeKa
pazymHOro. YenoBek HEaHIEPTAIbCKUNM KaK BUJ JIIOJAEH XOJIOAHOIO KiIUMarTa.
UYenoBeKk pa3yMHBI COBPEMEHHOI'O THUIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpeneaamMu AQpuKH.

DBOIIOLUST  COBPEMEHHOTO 4YeloBeKa. ECTECTBEHHBIH OTOOp B MOIMYJSALUSAX
yenoBeka. MyTalMoHHbIH nporiecc W noaumopdusm. [lomynsunoHHbIE BOJHBI,
npeid reHoB, Murpanus U «3GQPexT ocHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YeJioBeKa.

UYenoseueckue pacel. Ilomstue o pace. bombmme pacel:  eBponeougHas
(eBpaswmiickasi), aBCTpaJlo-HETpOWAHAas  (9KBaTOpHAlbHAs),  MOHTOJOUHAS
(a3maTcko-aMepHuKaHCKas). Bpemss U myTu pacceieHHs] uyeloBeKa MO IUIaHETe.
EnunctBo  yenmoBeueckux pac. HayuHas  HecOCTOSATENBHOCTh — pacu3Mma.
[TpucnocoOIeHHOCTh YelloBeKa K pa3HbIM YCIOBHSAM OKpYXKaromlell cpembl.
Bnusinue reorpaduueckoir cpensl U apeiipa reHoB Ha MOPGONOTHIO U

(hU3HOJIOTHIO YeTTOBEKA

DKOCUCTEMBI U TIPUCYILIHE UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosnorun. CBs3b 3KOJOTUU C IPYTUMH HayKaMHU.
Metoner skosoruu. lloneBeie HAOMIOAEHUS. ODKCHEPUMEHTHI B JKOJOTHU:
npupoaHble W JabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPHUHT

OKPY’KAIOIIECH CPeIbl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

7.2

Okosiorndyeckue (GaxkTopbl U 3aKOHOMEpHOCcTH uX JeiictBus. Kiaccuduxanms
JKOJIOTUYECKUX (PaKTOpOB: aOMOTHYECKHE, OHOTUYECKHE, AaHTPOIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JIEHCTBHS OSKOJOTHYEeCKHX (akTopoB. [IpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepantHocTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OpPTraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBET Kak dKojorndeckuii axrop. JleicTBue pasHbIX
Y4aCTKOB COJHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHUE TPYIIIb
pacTeHM M JKMBOTHBIX 10 OTHOLIEHMIO K cBeTy. CHUTHajbHas poJib CBETA.
DoTONEPUOIU3M.

Temnepatypa kak okojormdeckuil ¢akrop. JleiictBue Temmeparypsl Ha
opranu3msl. [ToMKuIOTEpMHBIE U1 TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak 9kosjorumdeckwit  (akrtop. IIpucmocoOmenust pacrteHuit K
MoJJIep>kaHnio BoAHOTO OanaHca. Krnaccudukaius pacTeHHI MO OTHOIICHHIO K
Bojie. [IpucniocoGiieHus )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXKUMA.

Cpenpl oOuTaHMA OPraHM3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, IOYBEHHAs,
ryOMHHAs  TMOANOYBEHHAs, BHYTpHOpPraHu3MeHHas. DOU3UKO-XMMHYECKUE
O0COOCHHOCTH cpell OOuTaHud OpraHu3MoB. llpucrnocoOiieHuss OpraHu3MoB K
KU3HU B Pa3HbIX CPEIaX.

buonoruueckue putmsl. BHemnue u BHyTpeHHUE puTMbl. CyTOUHBIE U FOJIUYHbBIE
putMbl. [IpHcrnoco0IeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHIA
AKU3HU.

Kuznennsie Gopmbl opranu3moB. [loHsTHe 0 *u3HeHHOU (hopme. JKuzHeHHBIE
(dbopMBl pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHoJIeTHUE TpaBbl. JKu3HeHHbIe (DOPMBI JKUBOTHBIX: TUAPOOHOHTHI, T€OOHOHTHI,
a’poOUuOoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnyeckue QaxTopbl. Bupbl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koomeparus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckwe, (opuueckue, (¢dadOpuyeckue). 3HAUYCHUE
OMOTMYECKMX B3aUMOJEHCTBHIA Uil CYIIECTBOBAaHUS OPraHU3MOB B cpeje

00HTaHHA. HpI/IHI_II/Il'I KOHKYPCHTHOT'O UCKIIFOUCHUS

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU MOITYJISIIHUU. HOHYHSII_II/IH KaKk Ouojoruyeckas

cucrema. Poiib HEOHOPOIHOCTH Cpelibl, (PU3NUECKUX OapbepoB U OCOOCHHOCTEH




O0uos0ruM BUJIOB B (DOPMHPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPBHI MOIMYJIALUMN.
OcHOBHbBIE TMOKa3aTeNN MOMYJSLHMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas U
IIOJIOBAst  CTPYKTypa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCTb,
MUTpaLus.

Dkosoruueckas CcTpykTypa mnomyiasuudu. OIleHKa YHUCICHHOCTH TOIMYJIALUH.
JluHaMuKa nomysisuuy U e€ peryiisinus. buoTudeckui MmoTeHIuan MOITYJISLUU.
MonenupoBanue JUHAMHMKM — nomyisuud. KpuBele pocTa  4HMCIEHHOCTH
nomyssinuu. Kpusble BbDKMBaHMs. Perynsnus 4MCIEHHOCTH MOMYJISLUUH: pOJIb
(akToOpoB, 3aBUCAIIMX M HE 3aBUCALUIMX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

[TonstTre 006 okojormueckod HuUlIe Buaa. MecrtooOuTtanue. MHoromepHas
Mojenb 3Kkoiorndeckod Humm Jxk.M. XaruuHcona. Pa3mepsl 3KOJIOTHMYECKOH
Humy. [loTeHnManbHas U peaan30BaHHAsI HULLHA.

Bun kak cucremMa nomynasuuid. Apeanbl BUIOB. Buapl M uX KU3HEHHbBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS WU  MHUIpaluMil  >KMBOTHBIX.

buonornueckne nHBa3uH JYXKCPOAHBIX BUI0B

7.4

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsizu Mexay
opraHu3MamMu B OuHoOIeHO3e. JKOCHCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B JKOCHUCTEME: MPOAYICHTHI,
KOHCYMEHTHI, penyleHThl. Tpodudeckue ypoBHU. Tpoduyeckue Lemd U CEeTH.
Abuotnyeckue 61m0ku sKocucteM. [1ouBbl U mibl B 3kocuctemax. Kpyrosopot
BEILIECTB U IMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeNIM IKOCUCTEMbl. bruoMacca u mpoaykuus. DKOJIOTHUECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBienHble 3akOHOMEpPHBIE CMEHBI COOOIIecTB — cyKueccud. [lepBuunbie u
BTOPUYHBIC CYKIIECCCMM W WX TMPUYUHBL. AHTPONOTEHHBIE BO3ICHCTBHUS Ha
cykieccun. KimmMakcHoe coodiectBo. bruopaznooOpasue v MoHOTa KPpyroBOpoTa
BEIIIECTB — OCHOBA YCTONYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCHUCTEMBI. AHTPOIOIE€HHBIE 3KOCUCTEMBIL. ATPOIKOCHCTEMA.
Arporienos. Paznuuanst Mex 1y aHTpOIIOTE€HHBIMU U IPUPOTHBIMHU YKOCUCTEMAMU.
Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas dopa u
¢dayna. CuHaHTpONU3alKs TOPOACKON (payHbl. buonornueckoe u X03siiiCTBEHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOO3KOcHCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B 3KOCUCTEMAX.

[Iepenoc 3HEpruM U BELIECTB MEXKIY CMEKHBIMH KOCUCTEMAMHU. Y CTOMYHBOCTh
OpraHu3MOB, MOMYJISUMHA © OSKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buocdepa — oOmemnanerapHas o0Oojouka 3emid, TAE CYIIECTBYET WU




cylecTBoBasiia JKu3Hb. YueHue B.J. Bepnaackoro o Ouocdepe. Obnactu
6uocdeps u e€ cocras. Kupoe BerecTBo 6Mochepbl U ero PyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHUs Ouocdeprl. OcoOeHHOCTH Ouocdepsl Kak
rnobanbHOM  9KocHcTeMbl.  JlMHamMu4eckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB u OHOTEOXMMHYECKHME LMKl (yIiepona, as3oTa).
PurmugnOCTS siBICHMIA B Onochepe.

3onanbHOCTh OMochepsl. Ilonsatue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHApa,
XBOIHBIE Jleca, CMEIIAaHHbIE M MIMPOKOJHMCTBEHHBIE JIeCa, CTENH, CaBaHHBI,
MYCTBIHM, TPONMUYECKHE Jieca, BBICOKOTOPhs. Kiumar, pacTUTEIbHBIN W
KUBOTHBI MUp OMOMOB CYIIIH.

CrpykTypa U (QYHKIUS JXKHBBIX CHCTEM, OLEHKAa MX PECYpPCHOrO TOTEHIHada U

onocdepHbIX QyHKITUN

7.6

DKoJoru4ecKre KpU3uchl U UX MpuuuHbl. Bo3nelicTBrue yenoBeka Ha 6uocdepy.
3arpsi3HEeHUE BO3MYIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsS3HEHHE BOJHOW CPEJIbl.
Oxpana BoAHBIX pecypcoB. Pazpymienue nmouBbl. OXxpaHa MOYBEHHBIX PECYPCOB.
N3menenune kiumara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBHBIA W >KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO M XWUBOTHOTO MHUpAa. OCHOBHBIE MPUHIMITBI OXPAaHBI MPHUPOIBI.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
Boranunueckue caipl ¥ 300JJ0THUECKUE MAPKH.

OcHOBHbIE MPHUHIMIBI YCTOWYMBOIO Pa3BUTHSI YEJIOBEUECTBA U TMPHUPOIbL.
PanmonanbHoe  mpUpONOMNOIB30BAaHUE U COXpaHEHHE  OMOJIOrHYECKOIo

pa3zHooOpa3us 3eMiaun




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






