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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yue6Homy npenmery "buonorus" (manee - Ouosorus) Ha
YpOBHE cpeaHero oomero oopasoBanus pazpaborana Ha ocHOBe DenepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccutickoit deneparnuny,
dI'OC COO, Konnenmuu npernojaBanus yueOHoro npenmera «buosorus» u
OCHOBHBIX MOJIOKEHHUI (enepanbHoil pabouell mporpaMmMbl BOCIIUTAHHUS.

VYueOuslii npeamer «buonorus» yrinyonéaHoro ypoBHsa uzydenus (10—11
KJIACCHI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB MpeaMeTHO# obnactu «EctecTBeHHO-
HayyHble mnpeaMeTsl». CormacHo mnosoxeHusmM DOI'OC COO npoduibHbIC
y4eOHbIE IPEIMETHI, U3y4YaeMble Ha yTIyOJEHHOM YpOBHE, SBIISIOTCS CIOCOOOM
mubdepennmanuu 00ydeHUsT Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHS H
PHU3BaHbl 00ECTICUNUTh MPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOIIMM, CPEIHUM
o0IIuM, CpelHUM MPO(PECCHOHAIBHBIM U BBICIIMM O0pa3zoBaHueM. B To ke
BpEMsl KaXKJIbIH U3 ATUX y4EOHBIX MPEIMETOB JIOHKEH OBITh OPUEHTUPOBAH Ha
MIPUOPUTETHOE pelieHnEe 00pa30BaTEIbHBIX, BOCIIUTATEILHBIX M PAa3BUBAIOIINX
3a/1ay, CBSI3AHHBIX C MPOGOpPUEHTALUEH O0Yy4aromUXCs U CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHOM 00JIacTU HAy4YHOI'O 3HAHMS, CBSI3AHHOIO C OMOJIOTHUEH,
MEIMIMHON, SKOJIOTHUEN, ICUXOJIOTHEN, CIIOPTOM HUJIA BOEHHBIM JIEJIOM.

[Tporpamma mo yuebHOMYy mpenmety "buonorus" ma€t mpencraBiieHHE O
HEeIM U 3a7adax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOJIEHHOM
YpOBHE, onpenenseT 00s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIepKaHUeE,
€ro CTPYKTYpHpPOBAaHHME IO pazfejaM M TeMaM, paclpeliesieHHe IO Kiaccam,
PEKOMEHyeT MOCJIEA0BATEILHOCTh U3YYCHHUSI y4eOHOTO MaTepHaia ¢ y4&éToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH Y4eOHOro Mpoiiecca,
BO3pPAcCTHBIX OCOOEHHOCTEW oOydawmomuxca. B mnporpamme 1o Ouojoruu
peanu3oBaH MPUHIUIT MPEEMCTBEHHOCTH C M3yYEHUEM OHOJIOTMH Ha YpOBHE
OCHOBHOTO oOmiero oOpa3oBaHus, Oyiaromaps 4dYeMy NPOCMAaTpUBACTCSA
HANPABJICHHOCTh Ha TMOCJENYIONIee pa3BUTHE OMOJOTMYECKUX 3HAHHM,
OpUEHTHUPOBAHHBIX HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
AKOJIOTMYECKOTO MBIIIJICHUSI, TIPEACTaBICHUNA O 30pOBOM 00Opasze »KW3HU, Ha
BOCITUTaHUE OEpEeKHOTO OTHOIICHHUS K OKPYXKAIOIIeW NpupoaHoil cpene. B
nmporpaMme Mo OMOJOTHUU TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO TMpeaMeTa
«buonorusi» B peanuzanuu TpeboBannii DPI'OC COO kK mMIaHUPYyEMbIM
JUYHOCTHBIM, METANPEIMETHBIM U TPEJAMETHBIM pe3yJibTaTaM OOyYEeHHUS U B
dbopMHUpPOBAaHNY OCHOBHBIX BHUJOB Y4Y€OHO-TIO3HABATEIILHON JCATEIHHOCTU
00ydJaronuxcsi Mo OCBOCHUIO COJEp>KaHUS OMOJIIOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeAHero o0uiero o0pa3oBaHusl.



VYyebnsiit npeamet «buosorus» Ha ypoBHE CpeHET0 0011eTr0 00pa3oBaHus
3aBeplIaeT OMOJIOTMYECKOEe O0pa3oBaHME B IIKOJE W OPUEHTUPOBAH Ha
pacmmpenne u yriayojieHrne 3HaHUH 00yJaromuXxcsi O )KUBOU MPUPOJIEC, OCHOBAX
MOJIEKYJIIPHOW M KJIETOYHOW OMOJOTHUU, SMOPUOJIOTUM U OWMOJIOTHH Pa3BUTHS,
I€HETHUKH, CEJIEKI[UU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YUEHHS U SKOJIOTUH.

Nzydyenne ydebHOro mpenmera «buonorus» Ha yriyOJIeHHOM YpOBHE
OpPUEHTHPOBAHO HA MOATOTOBKY OOYYAlOMIMXCS K MOCIEAYIOUIEMY MOITYYESHHIO
Ouosjornyeckoro oOpa3oBaHHMS B By3aX UM OpraHM3alUsiX CPEIHEro
npodeccronansHOro o00pazoBaHus. OCHOBY €ro COJEp)KaHUS COCTaBIISIET
cucteMa OMONIOTHYECKUX 3HAHUH, MOYYCHHBIX MPU U3YYCHUH 00YyJarOITUMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/1€I0B OMOJIOTHH HA YPOBHE OCHOBHOTO
oOmero obpaszoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOJTYy4aroT pa3BuTHe. Tak,
pacuIMpeHbl U YriayOJaeHbl OMOJOTUYECKHE 3HAHMSI O PACTEHUSX, KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelOBeKa, OOMIMX 3aKOHOMEPHOCTSAX >KU3HHU,
JOTIOJTHUTEIPHO  BKJIFOYEHBI OMOJIOTUYECKHE CBEICHHUS TMPUKIATHOTO W
MOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI IS
nocieayromnero BbolOopa mnpodeccuu. Bo3mokHa  Takke — MHTErpanus
OMOJIOTHYECKUX 3HAHWW C COOTBETCTBYIOIIMMH 3HAHUSMHU, TOJTYYCHHBIMU
00yJaronMMuUcs pu U3ydeHUH (PU3NKH, XUMUH, Teorpapuu 1 MaTeMaTHKHU.

CrpykTypa mporpaMmbl 1mo yudeOHoMy mpeamery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBII M 3BOJIOLUMOHHBIM MOAXOABl K H3YYEHUIO OHOJIOTHH.
CornacHO WM, M3y4alOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE IS
KUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHU3aIlMH, BOJIONUHA OPTAHNYIECKOTO MUPa
Ha 3emJie, COXpaHEHHsI OMOJIOTMYECKOro pa3HooOpasus rmiaHersl. Tak, B 10
KJIacC€ HM3YYaloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM  OHOJIOTHH,
AMOPHOJIOTUN ¥ OHMOJIOTHH Pa3BUTHS, TCHETUKH U CEIICKIINH, OMOTEXHOJIOTHH U
CUHTETHYECKON OWOJOTHH, aKTyaIu3UpYyIOTCS 3HAHUS OOyYaromuxcs To
OoTaHuKe, 300JI0TUH, aHATOMHH, (U3HOJIOTUH YesoBeka. B 11 kiacce u3ydarorcs
SBOJIIOIIMOHHOE YUYEHHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocdepe.

VYueOnplii npenMer «buomorwmsi» Tpu3BaH 00€CIEYUTh OCBOCHHE
00yJaronuMucss OMOJOTHYECKUX TEOPUH M 3aKOHOB, WJCH, MPUHIUIIOB H
paBWiI, JEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, 3HAaHUN O CTPOEHUHU, MHOT0OOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma,
MOMYJISAIINN, OUOIIEH03a, SKOCUCTEMBI, O BBIJTAIOIINXCS HAYYHBIX JTOCTHKCHUSX,
COBPEMECHHBIX  HCCIICIOBAHUAX B  OWOJOTWMH, TPHUKIAJHBIX  ACIEKTaX
Ouosnormdyeckux 3HaHWW. [Jlnsg pasBuTHS M TOANEpKAHUS — MHTEpeca
oOyyJaronuxcst K OMOJIOTUH HapsiLy CO 3HAYUTENbHBIM 00BEMOM TEOPETHUECKOTO
MaTepuaisa B COACPXAHUHM MPOTPaMMbl 1O OHOJOTHUH TMPEIYCMOTPEHO



3HAKOMCTBO C HCTOpUEW CTAHOBJEHUS M Pa3BUTUS TOM WIM MHOU oOnacTu
OMOJIOTHH, BKJIAIOM OTCUYCCTBCHHBIX W 3apyOCKHBIX YUYEHBIX B PEIICHUC
BOKHEHIIIMX OMOJIOTHYSCKUX M YKOJOTHUYSCKHUX IMPOOIIEM.

Henp nzydyenus yueoHoro npeamera «buonorus» Ha yriayOaéHHOM ypOBHE
— OBJIQJICHUE OOYyYalIUMHCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAIbHON
OpraHW3allid >KWBBIX CHCTEM PA3HOTO paHra W TMpUOOpEeTEeHHWE YMEHUHU
WCIIOJIB30BaTh 3TU 3HAHMS B (POPMUPOBAHUH HHTEPECA K OTPEACIEHHON 00IaCTH
npodeccoHanbHOM NIeATeTbHOCTH, CBSI3aHHOM C OMOJIOTHEH, WM K BBIOODPY
y4eOHOT0 3aBeICHUS IJIs1 TPOIOJKEHUS OMOJIOrMYECKOr0 00pa3oBaHusl.

JlocTiwkeHne TienW UW3y4deHus ydeOHoro rmpeameTra «buomnorus» Ha
yTrIyOon€HHOM YpOBHE 00€CIIeYNBACTCS PEMICHUEM CIICTYIOINX 3a/1a4:

OCBOCHHE 00YYarOIUMUCS CUCTEMbI OUOJIOTHYECKUX 3HAHHI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHUEMIHUAX, TUIIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX
U TpaBWaX, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBCHHO-HAYUHYIO KapTHHY
MHUpa; O CTPOEHUH, MHOTOOOpPa3uu M OCOOCHHOCTSX OHOJIOTMYECKUX CHUCTEM
(keTKa, OpraHu3M, MOMYJISAIHKS, BUI, OMOTEOLICHO3, Orocdepa); O BBIIAIOITUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYYarOIMUXCS C METOJaMHU TO3HAHHUS >KUBOW TPHPOIBI:
WCCJICIOBATEILCKUMH  METOJIaMH  OWOJIOTHYECKUX HayK (MOJICKYJSIpHOU W
KJIETOYHON OHMOJIOTUM, SMOPHOJIOTUM U OHOJIOTHMH pPAa3BUTHSA, TCHETUKU U
CEJIeKIIMM, OHOTEXHOJOTMM U CHUHTETUYECKONM OMOJOTHH, NaJCOHTOJIOTHH,
9KOJIOTHH); METOJaMH CaMOCTOSTEIBLHOTO TIPOBEACHUS OMOJIOTHYCCKUX
UCCIEOBaHU B JlabopaTtopuri W B mpupoje (HaOM0JaeHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITEIbHO HaXOAWTh,
aHATM3UPOBATh M MCIOJIL30BaTh OMOJIOTHYECKYIO0 WH(OPMAITUIO; TTOTH30BATHCS
OMOJIOrMYECKON TePMUHOJIOTUEN U CHMBOJIHMKOW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OWOJIOTHU H COIUATBHO-IKOHOMUYECKUMU U DKOJIOTHUYECKUMU
npoOiieMamMu 4Yel0BeueCTBa; OIEHUBATH MOCIEACTBUSL CBOCH IEATENBHOCTU IO
OTHOIIICHUIO K OKpY’Karolled NpUPOIHON cpelie, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKPYXKAIOIIUX JIFOJIel; OOOCHOBBIBATH M COOJIIOAATH  MEPHI
npoduakTUKY HHOEKITMOHHBIX 3a00JIEBaHUIA, TTpaBUJia MOBEICHUS B IPUPOJIE U
oOecrieueHusi  0€30MACHOCTH  COOCTBEHHON  JKM3HEACSTENBHOCTH B
YpE3BBIYAMHBIX  CUTyallMsIX TPHUPOJHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y  OOYYalOIIMXCS  WHTEJUIEKTYaJlbHBIX U TBOPYECKUX
CIIOCOOHOCTEM B MpoIEcce 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSMU U
COBPEMCHHBIMH HCCJICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMU €I0 MPOOIEeMaMH,



METO/10710TueN OMOJIOTUYECKOTO UCCJIeI0BaHNUS, IIPOBEICHUS
OKCIIEPUMEHTAJIBHBIX  MCCICNIOBAaHUM, pEIIeHHs OWOJOTMYecKHX  3ajad,
MOJICTUPOBAHUS OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHMTaHUE y 00yUaroLUXCs [IEHHOCTHOI'O OTHOLIEHUSI K AKUBOM MPUpPOIE
B IEJIOM M K OTIAEIbHbIM €& o0O0bekTaM U sBIEHUsM; (OpPMHUpPOBAHUE
HKOJIOTMYECKOI, TEHETHUECKON TPAaMOTHOCTH, OOIIEH KyIbTypbl MOBEACHUS B
PHUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuodpereHre O0O0ydaroIUMUCS KOMIIETEHTHOCTH B  PAallMOHAIBHOM
IPUPOAOIIONIB30BaHNU (COONIOACHUE TMPaBUJl MOBEJIECHUS B TPUPOJE, OXpaHbl
BUJIOB, DJKOCUCTEM, Ouochepbl), COXpaHEHHU COOCTBEHHOTO 3J0pPOBbS H
3I0POBbBS OKPY>KAFOIIHX JIFOAEH (COOTI0IeHUS Mep TPODUITIAKTHKY 3a00JIEBaHUA,
oOecrnieueHrne 0€30MacHOCTH KM3HEAEATEIbHOCTU B UPE3BbIUAHBIX CUTYaLUAX
OPUPOAHOTO U TEXHONEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHME yCJIOBHA IS OCO3HAHHOTO  BbIOOpa  OOydYaronuMucs
VHIUBUYaJIbHON obOpazoBaTeIbpHON TPACKTOPUH, CrocoOCTBYIOIIEH
noclieytoneMy MnpoQecCHOHAIbBHOMY CaMOONPEIEIECHUI0, B COOTBETCTBUU C
WHIVNBUY ATbHBIMUA UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

Oo0111ee ynciio YacoB, OTBEACHHBIX HA U3yUYE€HHE OMOJIOTUHN Ha YTITyOJIeHHOM
YPOBHE cpeJiHero ob1ero oopasoBanusi, coctapiseT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 gaca B Hefielnio).

Ot60p opraHu3alOHHBIX (OPM, METOJIOB U CPEJCTB 00yUYEHHUS OMOJIOTUU
OCYIIECTBIISICTCS ¢ YUETOM CHEIM(PHUKU €T0 COJEpKaHUs U HAIIPABICHHOCTH Ha
OPOAOKEHHE OMOJIOrMYecKoro oOpa3oBaHMs B OpraHU3alUAX CPETHETO
npo(eccHOHaIbHOTO U BBICILIET0 00pa30BaHUsl.

OO0s3aTenpHbIM YyCIOBUEM MpPU OOyYEHHHM OWOJIOTMM Ha YIIIyOJIEHHOM
YPOBHE SIBIIICTCS MPOBEACHUE JIA0OPATOPHBIX M MpakTHuecKux pabdot. Taxxke
ydqactue  oOydYaromuxcsi B BBIIIOJIHEHMM  MPOEKTHBIX HW  y4eOHo-
UCCJIeIOBATENLCKUX pPaldOT, TeMaTHUKa KOTOPBIX OIpEIENsieTcs] y4YUTeleM Ha
OCHOBE HMEIOIIUXCS MaTepHaTbHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
MIPUPOAHBIX YCIOBUH.



COJEPXAHME OBYYEHUA
10 KVIACC

Conep:kanue mporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJUT B MIPOBEPKY
rocyaapcTBeHHou utoropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Owuonorus — KOMIUIEKCHas Hayka. Kparkas wuctopus
pa3BuTHs Ouosiornu. buonorndyeckue HaykKd U H3ydyaeMble WMU TPOOJIEMBI.
DyHIaMEHTaJbHbBIE, TMPUKIAJHBIE W TMOWCKOBBIE HAy4YHbIC HCCIEAOBAaHUSA B
ouosoruu.

3nauenue Ouonmoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-
Hay4yHOW KapTuHbl Mupa. [Ipodeccun, cBs3aHHBIE ¢ OHOJOTHEH. 3HAUYCHUE
OMOJIOTUM B MPAKTUYECKON JESITENIbHOCTU 4YEJIOBEKAa: MEIUIMHE, CEIhCKOM
XO3SIMCTBE, TPOMBIIIUIEHHOCTH, OXPAaHE MPUPOIBI.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
V. T'apsei, I'. Mennens, B. 1. Bepuaackuu, U. 11. [Tanos, U. 1. Meunukos, H.
. Basunog, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHM C APYrMMHU HaykKamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cuCTEeMbI U UX U3yYeHHUE

JKuBbie cucTeMbl Kak OpeaMeT u3ydeHus Ouosiornu. CBOMCTBA KUBBIX
CHCTEM: E€IWHCTBO XUMHYECKOTO COCTaBa, JIHUCKPETHOCTh M LEJIOCTHOCTb,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLNsI,
CaMOBOCIIPOU3BENEHUE, PA3IPAXKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHHM OpraHu3allid >KUBBIX CHUCTEM: MOJEKYJISPHbIM, KIECTOYHBIH,
TKAaHEBbIM,  OPraHU3MECHHBIM,  MOMYJISALHUOHHO-BUIOBOM,  DKOCUCTEMHBIN
(buoreonenoTudeckmii), omochepusiit. IIporecchl, MPOUCXOMAIINE B KUBBIX
cuctemMax. OCHOBHbIE MPHU3HAKHU KUBOTO. KHU3Hb Kak (opMa CyHIECTBOBAHUS
Marepuu. Hayku, wu3yyamonme KUBbIE CHUCTEMbl Ha pa3HbIX YPOBHAX
OpraHu3alyu.

Nzyuenue xuBbIx cucteM. MeToabl Ouonoruueckoit Hayku. Habmronenue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTEMATH3alUsl, MeTaaHan3. [loHaTHE 0 3aBUCHUMOI
U He3aBUCHMOMN nepeMeHHOHU. [lmanupoBanue skcnepumenta. [loctaHoBKa U
nposepka runore3. Hynesas runoresa. [loHsTHE BBIOOPKH U €€ JOCTOBEPHOCTb.
Pa3bpoc B Omonmornueckux naHHbX. OIleHKa JOCTOBEPHOCTH TOJYYECHHBIX



pe3ynbTartoB. [IpUunMHBI HCKaXEHUsI PE3yJbTAaTOB JKcrnepumeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIE TPHU3HAKU >KH3HW», «buomornueckue
cucrteMmbl», «CBOWCTBAa JKMBOM MaTepum», «YPOBHU OpPraHU3alUH KHUBOU
npupob, «CTpoeHue >KUBOTHOM KIIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI
OpraHoOB YEJI0BEUECKOro opranusmay, «buoreonenos», «buochepa», «MeToabl
U3YUYEHHUS )KUBON IPUPOIBD».

O6opynoBanue: jabopaTopHOoe  00OpylIOBaHHWE JJisi  MNPOBEICHUS
HAOJIIOICHUI, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTuueckas padora «Vcnonb3oBaHWE pa3TUYHBIX METOJOB IMpHU
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knerka — crpykrypHO-(yHKIMOHAIbHAs eAWHHUIA >KuBoro. Mcropus
otkpbiTust kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Hlneitnen, P. BupxoB). OcCHOBHbIE MOJOXKEHHUS COBPEMEHHOU
KJIETOYHOU TEOPHH.

Meroabpl MOJEKYJISIpHOM W KJIETOYHOM OHMOJOTHMU: MHMKPOCKOIMS,
xpomarorpadusi, dIeKTpodope3, METOJ MEYCHBIX aTOMOB, TuddepeHImaIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue Qurkcupo8aHHbix
K1emoK.  OJEKTpOoHHas  MHKpockonus.  Kougokanvnas — muxpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoncTpanuu

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

Tabnuupl u cxeMbl: « CBETOBOW MUKPOCKOI, « IEKTPOHHBII MUKPOCKOID»,
«VcTopust pa3BUTHSI METOJOB MUKPOCKOITUIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIIpENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

IIpakTnueckas padora «lI3yyeHne METONOB KIETOYHOM OHOJOTUU
(xpomarorpadus, snektpodope3, auddepeHImanbLHOe NEHTPU(PYTrupOBaHHE,
[ILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XHUMHUYECKHM COCTAaB KIETKU. Makpo-, MUKPO- U yIbTPAMUKPOIIEMEHTHI.
Bopa u €€ ponp Kak pacTBOpPUTEIs], peareHTa, y4acTue B CTPYKTYpPUPOBAaHHU
KJIETKH, TeTUIOPETYyIAni. MUHepaabHbIe BEIIECTBA KIETKH, UX OUOIOrHYecKas
poJib. Posib KATHOHOB M AaHUOHOB B KJIETKE.



Opranuyeckue BellecTBa KJIETKU. buosormueckue mnonumepsl. benku.
AMHWHOKUCIIOTHBI  cocTaB  OenkoB. CTpyKTypbl OEIKOBOW  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oenka, TenTHUAHAS CBsI3b. BTopuuHas, TpeTUYHAs,
yeTBepTUUHAs CTPYKTyphl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukanus
oenkoB. buonornueckue pyHkiuu 0enKkoB. [lpuonsi.

Yraesonsl.  MoHocaxapuapl, — AMCaxapuibl,  OJMrocaxapuipl U
nonucaxapuapl. OOmui TaH CTpoeHUsT U (U3HKO-XUMUYECKHE CBOWCTBA
yrieBojioB. buonornueckue GyHKIIUN yTIEBOAOB.

Jluuael.  T'mapodunbHO-TUnpodoOHBIE  cBoMcTBA.  Kiaccudukarus
munuaoB. Tpuriunepunsl, Gocdoaunuabl, BOCKH, CTepouibl. buomorudeckue
dbyaknuu munuaoB. OO0mmMe CBOWCTBa OMOJOTHYECKHX MEMOpaH — TEKydeCTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxneunossie kuciotel. JJHK n PHK. CTtpoeHne HyKIE€MHOBBIX KHUCIOT.
Hyxneorunpl. [Ipunuun kommiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JTHK — nBoitHas cnimpans. MectoHaxoxaeHue u ononorndeckue ¢pyakmun JITHK.
Bunst PHK. ®ynknun PHK B knertke.

Crpoenune monekyibl AT®. Makpospruueckue cBsizu B mosiekyje ATO.
buonornueckue pynknuun AT®. BoccTaHOBIEHHbIE TEPEHOCUMKH, UX (DYHKIIMH
B Kietke. /J[pyeue wnyxkneosuompugocpamor (HTD). CexenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, nPomeoMuKHu.

CtpykrypHas  Ouwosorusi:  OMOXMMHYECKHE W Ouodu3nyeckue
UCCIIEJIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYII.
Mooenuposanue cmpykmypvt u @yHKYui OUOMONEKYT U UX KOMNIEKCOS.
Komnvromepuoiii  ouzaun u  opeaunuyeckuul cumme3s OUOMONEKYL U UX
HenpupoOHbIX AHAI0208.

JdemMoHncTpanuu

[Toptpetsr: JI. Ilomunr, /. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeeneHne XWMHYECKHX JJIEMEHTOB B HEXUBOU
npupojie», «PacrpeaeneHne XuMUYECKUX JIEMEHTOB B dKUBOU MPUPOJIEH.

Tabmunbr 1 cxemsl: «lleprogudeckas TabnuIa XUMHIECKUX 3JIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOJIbl», «BelllecTBa B cOCTaBe OpraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpyKTypbl O€lIKOBOM MoOJEeKyJbDy, «CTpO€HHE MOJIEKYII
yriieBojioBy, «CTpoeHHEe MOJEKYyJd JUNUI0B», «HyKIeMHOBBIE KHUCIOTHIY,
«Ctpoenne Monekyssl ATO».

O6opynoBanue: XUMUYECKasl TOCyAa U 000PYI0BaHHUE.

JlabopaTtopnasi paGora «OOHapyxeHHe OCJIKOB ¢  IOMOIIBIO
KAue€CTBEHHBIX PEAKIIUI.



JlabopaTtopnass padora «MccienoBanue  HYKIEHHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue U PYHKIHMH KJICTKH

Tumel KIETOK: »yKapuoTHYecKass W Mpokapuotuueckas. CTpPYKTypHO-
byHKUMOHATbHBIE 00Pa30BAHMS KIETKH.

CrpoeHue mpokapuoTH4YecKOW KieTkH. KilerouHas cTeHka OakTtepuil u
apxeir.  OcoOeHHOCTH  CTpOEHUsS  TeTepoTpodHON W aBTOTPOQHOM
MPOKAPUOTUYECKUX KIETOK. MeCTO U pojIb MPOKApHUOT B OMOIIEHO3aX.

Crpoenre ¥ (QYHKIMOHMPOBAaHUE  JYKAPUOTHUECKOM  KIIETKHU.
[Ina3matnueckas memOpana (masmaiemma). CTpykTypa IUIa3MaTHYeCKON
MeMOpaHbl. TpaHCTIOPT BEMIECTB Yepe3 MIIa3MaTHIECKYI0 MeMOpaHy: TaCCUBHBIN
(muddysust, obneruénnas nuddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcnopT). [lomynponumaemocts MeMOpanbl. PabGorta HaTpwmii-
KaJINEBOTO HACOCA. DHJOIUTO3: MUHOLMUTO3, paronuTo3. Ik301uTo3. Kierounas
crenka. CTpykTypa v QyHKIMH KIETOYHOW CTEHKU PACTCHUIA, TPUOOB.

Hurorutazma.  [lurozons.  Llutockener.  JIBUKEHWE  LUTOILIA3MBI.
Opranounasl KJIETKH. OnHomemOpaHHbIE OpraHOUbI KJIETKU:
suporutazmMarudeckas cetb (D1IC), annmapat ['oybaxu, TM30COMBI, UX CTPOCHHE
u (yHknur. B3anMocBsI3b 0HOMEMOpPAaHHBIX OPraHOUIOB KieTku. CTpoeHue
TPaHyJISIPHOTO peTukyinyma. Mexanuzm nanpaenenus 6enkos ¢ IIIC. Cunrte3
pacTBOpUMBIX OesikoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi)
SHJOIUIa3MaTHYeCKuil peTukyinyM. CekperopHas pyHkuus anmnapata ['oiabmpxu.
Moougurayus 6enrxkoe 6 annapame Ionvoxcu. Copmupoeka 6enkos 6
annapame ['onvodcu. TpaHCHIOPT BEIIECTB B KJIEeTKe. Bakyonu pacTUTENbHBIX
kietok. Kinetounslit cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOWJIbI  KJIETKU: MUTOXOHJAPUM, TUIACTHUBI.
Ilpoucxoorcoenue  mumoxondpuiri  u  naacmuod.  Cumbuocenes  (K.C.
Mepesickosckuui, JI. Mapeynuc). Ctpoenue v GyHKIIMA MUTOXOHIPUA U TTACTHUI.
[lepBuyHble, BTOPUYHBIE M CIOXHBIE IUIACTHIBI (POTOCHHTE3UPYIOLIUX
3YKapuoT. XJIOPOIUIACThI, XPOMOILUIACTHI, JICMKOILJIACTHI BBICIIUX PACTECHU.

HememOpanubie opranounapl kieTku CTpoeHne U GyHKIIMA HEMEMOPaHHBIX
OpraHousioB  KieTku.  Pubocombl.  [lpomesxcymounvie  ¢hunamenmeol.
MukpodunaMeHTsl. AxmuHosble MukpopuiameHmol. MbIIICUHbIE KIETKH.
Axmunosvie KomMnonenmsl HembluleuHvlx Kiemox. MukporpyOouku. KiaetouHslii
ueHtp. CTpoeHHE U JBUKEHHE XKIYTHKOB M peCHHYEK. MUKpOTpyOOUKH
uToriasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
muxpompyodouxamu. Momopmsie benku.



SAnpo. OGosouka sipa, XpOMaTHH, KAPUOTLIa3Ma, SJIPBIIIKU, UX CTPOCHHUE U
bynkuuu. SnepHelid 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pPACMOIOKEHUE
XpoMocoM B uHTepdasHOM snpe. Jyxpomamun u eemepoxpomamun. bemku
XpOMaTWHA — TUCTOHBL. JJuHamuka s0epHou 000n0uku 6 mumo3ze. foepHviii
mpancnopm.

Knerounble Brimouenus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIIETOK
IYKapHOT (PaCTUTETHHOM, )KUBOTHOM, TPUOHON).

JdemoncTpanuu

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

Tabmuubl u cxembl: «CTpOEHUE 3YKAPUOTHUECKOU KIETKW», «CTpoeHue
KUBOTHOU  KJIETKW», «CTpoeHue pacTUTENbHOU KiIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHEe MPOKAPHUOTUUECKON KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIpEnapaThl PacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTepUaIbHBIX KIETOK.

JlabopaTtopnass pabora «/3yueHue CTpOEHUS KIETOK PpPa3IUUYHBIX
OpraHu3MOB).

IIpakTHyeckas padora «/3ydeHue CBOMCTB KJIETOYHON MEMOpPaHBI».

JlabopaTopHas padora «lccienoBanue miasMonns3a U JIEIUIa3MOJIN3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTuueckas padora «l3yueHue [BWXKEHUS LMUTOILIA3Mbl B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLleHie JHEPIHU B KJIETKe

AccuMWIIAIAS W JTUCCUMIUIAIMSL — JIBE CTOPOHBI MeTabojm3ma. THuIsl
oOMeHa BemIecTB: aBTOTPOGHBIN W reTepoTpodHBIA. YdacThe KuUCIopoaa B
OOMEHHBIX Mpolleccax. DHEPreTuyeckoe OoOecrneueHne KIIETKU: MpeBpalleHue
AT® B o00meHHbIX mnporeccax. {OepMEHTATUBHBIA XapakTep peaKiuii
KJIETOYHOro MmeTtabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXAaHHM3M
neiictBust.  Kodepmentel. Otmianuus  (pepMEHTOB OT  HEOPraHMUYECKUX
KaTaau3aTopoB. benku-akTuBatopel W OEIKU-UHTUOUTOPBL. 3aBUCHUMOCTD
CKOpOCTU (DEPMEHTATUBHBIX PEAKIUI OT Pa3Iu4HbIX (PAKTOPOB.

[lepBruuHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DotocuHTes.
AnokcueenHulll u oxcueeHHwvll pomocunmes y daxkmepuil. Ceemocodbuparowue
nueMeHmol U NUSMEHMbl PeakyuoHHo20 yeHmpa. Poiib XJIOPOILIACTOB B IPOLIECCE
dbotocunTeza. CBeToBass u TeMHOBas (¢aszbl. Pomoovixanue, Cs, C. u CAM-
munsl pomocunmesa. IlponykTUBHOCTH (OTOCHMHTE3a. BiusHue pasnuyHbIX
¢dbakTopoB Ha CKOPOCTH OTOCHUHTE3a. 3HAUCHUE (POTOCHUHTE3A.



XeMOCHHTE3. Pa3Hoob6pasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUUUPYIOIIHNE OAKTEPHH, KeJIe300aKTepuu, cepoOaKTEpUH, BOJIOPOIHBIE
OakTepun. 3HAYCHUE XEMOCHHTE3a.

AHaspoOHbIe opranu3Mbl. Buasl Opokenus. [IpomykTel OpoxkeHUs U uX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHM3MbI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENIN OOJIE3HEH.

AspoOHBIC OpraHu3MBl. Oranbl SHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHBIM dTan. [7uKOIW3 — OECKUCIOPOIHOE PpaCIICIUICHHUE
TJIFOKO3BI.

buonornueckoe OKucIeHUE, WU KIETOYHOE JbIXaHUE. POjIb MUTOXOHAPHIA
B Ipoleccax OWOJOTMYECKOTO  OKHCIeHusa. llukimmueckwe — peakium.
OxucnurensHoe QocPopuianpoBaHue. IHepeus MeMOPaHHo20 2paouenma
npomono8. Cunmesz ATD: paboma npomonnoii AT®-cunma3swi. [IpenmyiecTa
a’poOHOro myTh oOOMEHa BEUIECTB INepea aHa’dpoOHbIM. D(PPEeKTUBHOCTH
HHEPTETHIECKOI0 OOMEHa.

JdemoncTpanuu

IToprperst: Ix. Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenprapar, [1. Mutuen, I'. A. 3aBap3uH.

Tabmumer u cxeMbl:  «DOTOCHHTE3», «DHEPreTHYeCKUuii OOMEHY,
«buocuntes 6enkay, «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000pYJOBaHUE JJIsi IPUTOTOBICHHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabora «/3yyeHue KaTAIMTUYECKOM aAKTUBHOCTHU
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajasbl)y.

Jlabopatopnas pabora «/3ydenue ¢GepMEHTATUBHOTO pacCUICTICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U dKUBOTHBIX KIJIETKaX).

JlabopaTopnass paGora «CpaBHeHme mporieccoB (OTOCHHTE3a W
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEeHUE MTPOLIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HacseacTBeHHass uHGOpMaLMs U peain3alus eé B KiIeTKe

Peakuuu MmatpuyHoro cunrtesa. [[puHIIMI KOMIIJIEMEHTAPHOCTU B PEAKLIHSIX
MaTPUYHOTO  CHHTe3a.  Peanmu3amus  HaciaeACTBEHHOM — WHGOpMAIIHH.
I'enetnueckuii ko, ero cBoicTBa. TpaHckpumniusa — MaTpuuHbiii cuHTe3 PHK.
[IpyHIMOBI  TPAHCKPUINILIMHU:  KOMIUJIEMEHTAPHOCTb,  aHTUIAPAJUICIIbHOCTD,
acuMMeTpu4HOCTh. Co3pesanue mampuunvlx PHK 6 sykapuomuueckou Kiemke.
Hexooupyrowue PHK.



Tpancnsuusa u e€ sranbl. Yuactue TpaHcnopTHeix PHK B OGmocunTese
oenka. YcnoBus buocunresa 0enka. KogupoBanue amuHokuciaot. Posib pubocom
B OnocuHTE3e OenKa.

Cogpemennvie npeocmasierus o cmpoenuu eeHos. Opranuzaius reHomMa y
IIPOKApPUOT U FYKAPUOT. Peryssanus akTUBHOCTH I'€HOB y MpoKapuoT. [ unoresa
onepoHa (. XKako0, XK. Mano). Monekynapnvie mexanusmuvl IKCnpeccuu 2eHo8
y aykapuom. Ponv xpomamuma 6 pecynsyuu pabomsi 2enog. Perymsauus
0OMEHHBIX MPOIECCOB B KieTke. Kiierounslit roMmeocTas.

Bupycel — HekneTouHble (OpPMBI KU3HM U OOJUTaTHbIE Mapa3UTHI.
CtpoeHue TpOCTBIX M CJOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwiii yuxn [{HK-cooepacawux eupycos, PHK-cooepacawux eupycos,
baxmepuogacos. Obpammuas mpaHcKpunyus, pegepmasa, Unmezpasd.

Bupychsie 3abosieBaHusi uejoBeKa, JKMBOTHBIX, pacteHuir. CIIN/I,
COVID-19, counanbHble U MEAULIUHCKUE MPOOJIEMBI.

buoungpopmamuxa: unmezpayus u ananuz bonrvuux maccugos («bigdatay)
CMPYKMYPHuIX  Ouonocuveckux Oauuvix. Hanomexnonocuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvle pyuxkyuu 6beakos. Cnocobvt docmasku
JIeKapcme.

JdemoncTpanuu

[Toptpetsr: H. K. Koubuos, 1. Y. IBaHOBCKUI.

Ta6muiel 1 cxemsl: «buocunTes 6enkay, «['eneTnueckuit Koy, «BUpycei»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3laHre MOJIENIU BUPYCay.

Tema 8. ) Ku3HeHHBIH HUKJ KJIETKH

Knerounslit nuki, ero mepuoabl W perymsuus. Mutepdaza u MHUTO3.
Oco0eHHOCTH MpoIecCOB, NpoTeKaromMux B uHTepdase. IlonroroBka KieTku K
nenenuto. lIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHUYECKUUA U
MOCTCUHTETHUECKHUH (MPEMUTOTUUECKUI) TIEpUO bl UHTEP(hA3HI.

Martpuunsiii cunte3 JIHK — pennukanus. [Ipunnuns! perunkanuu JJHK:
KOMIUJIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIM CHHTE3, AHTUINAPAIIIEIBbHOCTD.
Mexanusm perukaruu JJTHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeaoMepa3za. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTUll. JIUIUIOMIHBIA H
rariouAHbBIA  HAOOphl XpOMOCOM. ['omosioruuHbie XpoMocombl. IlosoBbie
XPOMOCOMEBI.

Henenue kinetku — Muto3. Craud MHUTO3a U MPOUCXOMSIINE B HUX
npoueccsl. Tunbel MuTo3a. Kaproknnes u nutokuHes3. buonornueckoe 3HaueHue
MHUTO3A.



Perynsuunsa Mmurotnueckoro nukia kiuetku. [Iporpammupyemast kiieTouHas
ruoesp — arnomnTos.

Knerounoe snpo, XxpoMocombl, GyHKITMOHAIBHAS TEHOMHUKA. Mexanusmobl
npoaugepayuu, ouggepenyuposku, cmapenus u euberu xkiemox. «L{ugposas
KiemKa» — buourngopmamuyeckue mooeiu GyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHncTpanuu

Tabmuiel 1 cxeMbl: «KU3HEHHBIN UK KICTKW», «Muto3», «CTpocHHe
xpoMocom», «Pemmukanusa JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparbl: «Murto3 B
KJIETKAaX KOPEIIKA JIyKay.

JlabopaTtopnas  pabora  «/3yueHue XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpEnaparax».

Jlabopatopnas padora «HaGmogeHue MHTO3a B KIIETKAaXx KOHYMKA
KOpeEIlIKa JIyKa (Ha TOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. CTpoerue u GQyHKIUM OPraHM3MOB

buonornueckoe pazHoobOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOCHUSI W KU3BHEACATEIBHOCTH  OJHOKJIETOUHBIX
opraHu3MoB. baktepuu, apxew, OJHOKIECTOYHBIE TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYTU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.

B3anmocBs3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U
cucteMbl opraHoB. Opranusm Kak €IMHOE 1enoe. ['omeocras.

Tkanu pacrenmit. Tumbel pacTUTENBHBIX TKaHEW: 0Opa3oBaTelbHAS,
MOKPOBHAsI, MPOBOAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTU CTPOCHHS,
GyHKUMN U pacooKeHUs TKaHEH B opraHax pacTeHUM.

TKaHU KUBOTHBIX U YETIOBEKA. THIIbI dKUBOTHBIX TKAHEH: AMUTEIINATbHAS,
COCIMHUTEIbHAS, MbIIIeYHas, HepBHAsA. OCOOCHHOCTH CTpOeHUs, (PYHKIUN U
pAacmoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHel U
CHCTEMBI OPraHOB KMBOTHBIX U 4eJIOBEKA. DYHKIIUY OPraHOB U CUCTEM OPTaHOB.

Omnopa tena opranuzmoB. Kapkac pacrenuid. CkeaeTbl OJHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapykHbIii U BHYTpeHHUI ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEN.

JIBm>keHne OpraHu3MoB. JIBHJKEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amM&0oMTHOE, )KTYTUKOBOE, PECHUYHOE. JIBUKEHNE MHOTOKJICTOYHBIX PACTCHHIA:
TPOIIU3MBI M HACTUHU. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucteMa. Pedrnekc. CkeneTHbie MBIIIIBI U UX padoTa.



[Iuranue opranusmoB. Ilorjomenue BOABI, YIVIEKUCIOrO Ta3a U
MUHEPAJIBbHBIX BEIIECTB pacTeHUsIMU. [InTanue ;xuBOTHBIX. BHYTpHIIOI0CTHOE 1
BHYTPHKJIETOYHOE NuIleBapeHue. [Iutanre no3BOHOYHBIX KUBOTHBIX. OTIEbI
IUIIEBAPUTEILHOrO Tpakra. llnmesapurenbHble xkenesbl. [lnmeBapurenbHas
CHUCTEMA YEIJIOBEKA.

Jpixanue opranu3moB. Jlpixanue pacteHuil. JIpIXaHu€ IKHBOTHBIX.
Juddysus razoB yepe3 NOBEpXHOCTh KieTKU. KoxHoe npixanue. JprxarenbpHast
noBepxHocTh. KabGepHoe u J€rouyHoe pixaHue. JlpIxaHHe MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUS JIETKUX
IIO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucTemMa 4YenoBeKa. MexaHusm
BEHTWIILUU JIETKMX Yy MNOTUL W MICKONHWTAOMMX. Perymsauusa abIXaHWs.
JlpixarenbHbIe 00BEMBI.

TpaHCIIOpPT BEHIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTCHUM.
TpancopT BemiecTB y KUBOTHBIX. KpoBeHOCHass cucrtemMa U €€ Oprasbl.
KpoBeHocHass cucremMa NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYJbl U KpoBb. Kpyrum KpoBooOpaiieHusi. DBOIIOIHOHHBIE
YCIOKHEHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabota cepana u e€ perymnsuusi.

Brinenenne y opranusmoB. Beinenenue y pacrtenuil. Beigenenwme y
*KUBOTHBIX. CokpaTuTelbHble Bakyosd. Opranbl BblaeneHus. PuiabTpanms,
cekpenus 1 00paTHOE BCaChIBaHUE KaK MEXaHU3MbI pa0OThI OPraHOB BbIJICICHUS.
CB43p TOJIOCTM Te€JIa C KPOBEHOCHOM W BBIACIUTEIBHOW CHUCTEMaMH.
Beigenenre y NO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. [louku. Crtpoenue u
dbyHkuronupoBanue Heppona. OOpa3zoBaHUE MOUHU y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuii M UUCTHl MPOCTEHIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHU.
Kyrtukyna. CpeacrBa nacCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpPOBBI M KX NPOU3BOJHBIE.
3amura opranu3Ma ot 6osne3neld. MmmyHHas cucrema venoBeka. KieTouHblil u
TYMOpPaJIbHBbIA UMMYHUTET. BpOKIEHHBII U NpUOOPETEHHBIN crienu(DUUECKUil
UMMYHUTET. Teopus KIIOHAIBbHO-ceNeKTUBHOrO uMMyHuTeTa (I1. Opiux, @. M.
bepuer, C. ToueraBa). BocnanurenbHble OTBETHI OpraHu3moB. Poib
BPOKJIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a001€BaHU.

PazgpaxxumocTte ¥ perymsumss y OpPraHusMoB. Pasgpaxxumocts y
OIHOKJIETOYHBIX OpraHm3moB. Takcucel. PaszgpaxumocTs W perymsinus y
pactenuid. PocToBbIE BElEeCTBa U X 3HAYCHHUE.

HepBHas cucrema u pediekropHas peryisius y >KMBOTHbIX. HepBHas
cucTeMa M €€ OTIEIIbl. DBOJIFOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI



y KMBOTHBIX. OT/I€NIbI TOJIOBHOI'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u
pednexTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHas peryisiuus ¥ SHAOKPUHHASI CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3bpl 3HAOKPUHHOM CHUCTEMbI M HX TOPMOHBI. JlelCcTBUE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteM. ['mnoranamo-runodusapHas
cucrema.

JdemoncTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJIOPOCIN», «MHOTOKJIETOYHBIE
Bojopociny, «baktepun», «lIpocreitmmey, «Opranbl BETKOBBIX PACTCHUI,
«CucrtemMbl OpraHoB MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEE CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIS»,
«CTpoeHue JIMCTOBOM IJIACTUHKWY», « TKaHU KUBOTHBIX», «CKEIET 4eOBEKay,
«IIumeBaputenvHas cucrema», «KpoBeHocHass cucreMa», «J/lpixarenbHas
cuctema», «HepBHas cucrema», «Koxa», «MpllleyHas  CHCTEMay,
«BbrgenurenbHas cucremay, « DQHIAOKpUHHAs cuctemay, «CTpOE€HHE MBI,
«AmmyHnurer», «KumeynonosoctHeie», «(Cxema MNHUTaHUS  PACTCHUN»,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX J>KHUBOTHBIX», «CTpPOCHHE THUJIPBD,
«Ctpoenue mnanapumn», « BHyTpeHHEe CTpOCHHE JOXKAEBOT0 uepBs», «HepBHas
cuctema peid», «HepBHas cucrema ssarymkum», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nruny, «HepBHas —cucrema
MIeKonuTaroumx», « HeppHas cuctema uenoBekay, «Pediekcy.

O6opymoBaHue: CBETOBOM MHUKPOCKOII, MEKPOIIPENapaThl OJTHOKICTOYHBIX
OpraHu3MOB, MHKpONpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHX, KUBbIE 3K3EMIUISIPhl KOMHATHBIX paCTeHU, repoapun
pacTeHHl pa3HBIX OTJEIOB, BIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIUM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuEe i JEMOHCTPAIMM TOYBEHHOTO U BO3YIIHOTO MUTAHUS
pacTeHul, paclleruieHusl Kpaxmajla W O€NKOB TMOJ AeicTBUEM (HEPMEHTOB,
000pyoBaHueE AJIs IEMOHCTPAIIMH OIBITOB MO U3MEPEHUIO KUZHEHHON EMKOCTH
JNETKUX, MEXaHU3Ma JbIXaTeIbHbIX JBH)KCHUH, MOJEIHA TOJIOBHOIO MO3Ta
Pa3JIMYHbBIX )KUBOTHBIX.

JlaGopaTopHasi pabora «3ydueHue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «3ydyeHue TKaHEN KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHHE M pa3BUTHE OPTAaHU3MOB



®opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrosoe (BKIItoUas BEreTaTUBHOE) U
nosioBoe. Buapl 0ecnoioro pa3MHOXKEHHS: TMOYKOBAaHUE, CIOPYJISALIUS,
dbparmMenTanusi, KIOHUPOBAHUE.

[TonoBoe pazmuoxkeHue. [lomoBbie KIE€TKH, WM raMeThl. Meio3. Ctaauu
Meiio3a. IloBenenue xpomocom B Meio3e. KpoccuHrosep. buosornueckuii
CMBICJT MEHO03a U TTOJIOBOTO Ipouecca. Meio3 v ero MeCTo B KU3HEHHOM LIMKJIE
OpPTaHU3MOB.

[IpenzapoasimeBoe pa3zButve. [amMeToreHe3 y JKUBOTHBIX. I[lomoBbie
xene3pl. O0pa3zoBaHuE U pa3BUTHUE MOJOBBIX KIETOK. CriepMaToreHes u OOreHes.
CTpoeHue MoJOBbIX KIETOK.

OmnomoTBOpeHHEe W AMOPHOHATBLHOE pa3BUTHE KUBOTHBIX. CrOCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTreHorenes.

NunuBuyanbHOE pa3BUTUE OPraHU3MOB (OHTOr€HE3). OMOPHOJOTUS —
HayKa O pa3BUTUU OpPraHu3MoB. Mopgocenes — oona u3 2nagHvlx npobiem
ambpuonocuu. Konyenyus mopgozcenos u mooenu mopghoceneza. Craauu
IMOpUOTeHe3a >KUBOTHBIX (Ha mipuMmepe Jsarymku). JlpoOnenue. Tumsl
npoOneHus. /lemepmunuposannoe U  HeOepPMUHUPOBAHHOe  Opob/ieHue.
bracmyna, munet 6nacmyn. OcoOEHHOCTH ApPOOJCHUS MIICKOMUTAIOIIUX.
3apojpllieBble JUCTKU (racTpytianus). 3akiajgka OpraHoB W TKaHEW U3
3apOJBIIIEBbIX JINCTKOB. B3anMHOEe BIUsSHHE YacTel pPa3BUBAIOLIETOCS
3apoabliia (AMOpUOHATBHAS UHIYKIMS). 3aK/aJKa TUIaHa CTPOEHUS )KUBOTHOIO
KaK pe3yibTaT HUEepapXMUeCKUX B3aUMOACHCTBUM TreHOB. BiusHue Ha
AMOPUOHATHHOE PA3BUTHE PA3INYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue xxuBoTHBIX. [locTamMOpuoHanbHbIM niepuoa. [Ipsmoe u
HenpsiMmoe pas3BuTue. PaszBute ¢ metamopdo3oM y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX >XMBOTHBIX. bHOJOrHueckoe 3Haue€HHE NPSMOIO M HEMPSIMOIO
pa3BUTHUSL, UX pACOpPOCTPaAHEHHE B MpUpoje. Tumsl pocta )KUBOTHBIX. DaKTOPHI
pEeryJsiliui pOCTa >KUBOTHBIX W uenoBeka. CrTaguu MOCTIMOPHOHAIBEHOTO
pa3BUTH y )KUBOTHBIX M yenoBeka. [lepuoasl onTorenesa uenoseka. CrapeHue
U CMEPTh KaKk OMOJIOTUYECKHUE TTPOLIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['amerodut u cnopodpur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue crop B Mpolecce Meiosa.
l'amerorene3 y pacrenuil. OIUIOJOTBOPEHUE M PA3BUTUE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJI0IOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHUE CEMEHU.

MexaHu3MBbl PETYJISILIUA OHTOI'€HE3A Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lInemas.



Tabmuupbl u cxemsl: «BereraruBHoe pazMHOkeHHUE», «Turbl Oecrnonoro
pa3sMHOXEHUD», «Pa3MHOXKEHUE XITaMUAOMOHAb», «Pa3MHOKEHUE IBIJICHBDY,
«Pa3MHOXeHHUE TUIPEI», «Meito3», «XpoMocoMbl», «I ameToreHnesy, « CTpoeHue
SAULIEKIIETKU U ciepmMaTo3oua», « OCHOBHbIE CTaAuu OHTOreHesay, «llpsmoe u
HEMNpsiIMOe pa3BuTue», «Pa3zBuTme Mmalickoro xyka», «Pa3zButue capanHum»,
«Pa3Butne mArymkm», «/[BoiHOE OIUIOJOTBOPEHHUE Y IIBETKOBBIX PACTECHHI»,
«CtpoeHue ceMsH OIHOJI0ONbHBIX U IBYAOJIbHBIX PACTEHUI, « KU3ZHEHHBIN LUK
MOPCKOW  KammycThl», <OKuU3HEHHBIM [UKI MXa», <« KU3HEHHBIA UK
NaroOpPOTHUKA», «JKU3HEHHBIN UKII COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpONpenaparbl SUIEKIETOK U
CIIEpMaTO30UI0B, MOAENb «L{UKI pa3BUTHS JISTYILIKI.

JlaGopaTtopunasi padora «l3ydyeHHe CTpPOCHHUSA TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTuyeckas padora «BbIABICHHE MPU3HAKOB CXOACTBA 3apOJbIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlabopaTtopnass paGora «CTpoeHHUE OPraHOB Pa3MHOKEHHUS BBICIIHNX
pacTEHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH U M3MEHUYMBOCTH
OpPraHu3MoB

Ucropust craHoBIeHUS M pa3BUTUS TEHETHKUM Kak Hayku. Pabotel I
Menpnens, I'. ne ®pusa, T. Moprana. Pojib 0T€UeCTBEHHBIX YUEHBIX B PA3BUTUU
renetuku. Pa6otel H. K. Konsiioa, H. . Basunoga, A. H. benozepckoro, I'. 1.
Kapneuenko, 0. A. ®mmmuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETHYECKHE TMOHATUS W CHUMBOJBL. |'OMOJIOTHYHBIE
XPOMOCOMBI, AJIJIEIBHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
pELIECCUBHBIN TMPU3HAK, TOMO3UTOTa, F€TEPO3UroTa, YUCTasl JIMHUS, THOPUIIBI,
reHotur, (erotun. (OCHOBHBIE METONBI TEHETHKHU: THOPUIOIOTHYCCKU,
LUATOJIOTUYECKUN, MOJICKYJISIPHO-T€HETUYECKUM.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. @ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTo bl FTeHETUKNY, «CXEeMbl CKPEUTUBAHU.

JladbopaTopunass pabGora «J[pozoduia Kak OOBEKT TEHETUUYECKUX
VICCIICIOBAHUIY.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbeiii 3akoH MeHuens — 3aKOH
eAnHoOOpa3usi TUOPUIOB MepBOro mokoyieHus. [IpaBuino AOMUHUPOBAHUS.



BTOpOﬁ 3aKOH MCH,HeJ'ISI — 3dKOH pacClICIICHUA IIPHU3HAKOB. L[I/ITOJ'IOFI/I‘ICCKI/IC
OCHOBBI MOHOFI/I6pI/II[HOFO CKpCIIMBAHUWAA. I'mnoresa YUCTOTHI TaMeET.

AHanuzupyoluiee CKpELLMBaHUE. [TIpoMexyTOUHBIN XapaxkTep
Hacyeqo0BaHus. Pacuienienne npru3HakoB IIPU HEMTOJIHOM JOMHUHUPOBAHUMU.
JurubpunHoe ckpemuBaHue. TpeTtuid 3akoH MeHaens — 3aKOH

HE3aBUCMMOIO  HACJIEIOBaHUS  NPU3HAKOB.  llATONMOrMyeckue  OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUSI.

Cuernnennoe HacnegoBanue npusHakoB. Pa6otel T. Moprana. CrernieHHoe
HACJIEOBAHUE TE€HOB, HApYIICHUE CLEIUIEHUS MEXAY FeHaMu. XpOMOCOMHAas
TE€OpHs HACTEICTBEHHOCTH.

I'enernka nona. XpoOMOCOMHBIA MEXaHU3M ONPENEIICHHS To1a. AyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI. [ OMOramMeTHbIN U reTeporaMeTHbIN 1oJl. [ enernueckas
CTPYKTypa MOJIOBBIX XpoMmMocoMm. HacnegoBaHue MNpU3HAKOB, CIEIUVIEHHBIX C
MOJIOM.

['enotunn kak 1enocTHas cucTema. llmeroTponusi — MHOXECTBEHHOE
JEUCTBUE I'eHa. MHOXKECTBEHHbIM ajuienn3M. B3auMonencTBue HeaulebHbIX
reHoB. KoMIuteMeHTapHOCTh. Jnucras. [lonumepusi.

['eHeT4eCcKkuil KOHTPOJIb Pa3BUTHSI PACTECHUH, KUBOTHBIX M YEJIOBEKa, a
Takke (HU3UOJOTHUECKUX MPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (DYHKIIHIA.
['eneTnueckne MexaHU3Mbl CHUMOHOTEHE3a, MEXAHM3MbI B3aHMOJICHCTBHUS
«XO3MH — TapasuT» M «XO35IMH — MHUKpoOMoM». ['eHeTMueckue acreKThl
KOHTPOJISI U U3MEHEHUS HACIIEICTBEHHON MH(POpMAIIUU B TOKOJIEHUAX KJIETOK U
OPraHUu3MOB.

JdemoncTpanuu

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

Tabnuup! u cxemsl: «llepBbiii U BTOpOIt 3aKkoHbl Menaens», « TpeTuil 3aKkoH
Meunnens», «AHanu3upyroiiee ckpenuBanney, «HemnomaHoe TOMUHUPOBAHUEY,
«CruersieHHOE HaclieJoBaHUE TMPU3HAKOB y Apo30Guibly, «l'eHeTuka mojiay,
«Kapuotun 4yenosekay, «Kapuorun apozoduib», «Kapuotun nTULb,
«MHOXEeCTBEHHBIN ajuienn3M», «B3auMoaencTBre reHoB.

O6opymoBanue: MOJENbh JIsi JEMOHCTpAIlMU 3aKOHOB E€IUHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJEHUS W PACHICTUICHHWS] TPHU3HAKOB, MOJEIb IS
JEMOHCTpAllUA 3aKOHA HE3aBUCUMOI'O HACIJIEIOBAHUS NMPU3HAKOB, MOJENb AJIS
JIEMOHCTpPALlUM CUEILNICHHOTO HACJIEAOBAaHMS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTnueckas padora «l3ydeHue pe3yabTaTOB MOHOTUOPHUIHOTO
CKpEUIMBaHUA y AP030(UIIbD».



IIpakTnueckas padora «M3yueHue pe3ylbTaToB AUTHOPUAHOTO
CKpEILUBaHUA Y APO30(PUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue renotuna u cpeasl npu GHOpMHpOBAHUU (EHOTHIIA.
N3MeHunBOCTh pU3HAaKOB. KauecTBEHHBIE U KOJMYECTBEHHBIE PU3HAKU. Bubl
W3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJIECTBEHHAS.

MoaudukannonHas HW3MEHYMBOCTh. Ponb cpeasl B (OpPMHPOBAHUU
MOAU(PUKAIMOHHON n3MeHYuBOCTH. HopMma peakiinu nmpu3Haka. BapuanroHHbIi
psan u BapuarmonHas kpuBas (B. Moranncen). CoiicTBa MOIu(PUKAIIMOHHOM
W3MEHUYHMBOCTH.

I'eHoTunnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUIINYECKOM
W3MEHYUBOCTH. BHAbI T€HOTHMIIMYECKOM HM3MEHYMBOCTH: KOMOHWHATHBHA,
MyTaI[MOHHAsI.

KomOunaTuBHasi m3amMeH4uBOCTb. Mei03 U TOJIOBOM MpOIECcC — OCHOBA
KOMOMHATUBHOM HW3MEHYMBOCTH. PoJb KOMOHMHATHBHONH H3MEHYMBOCTH B
CO3/IaHUH T€HETHYECKOTO pa3HOOOpasus B Ipejeiax OJHOTO BH/IA.

MyTanuroHHas M3MEHYMBOCTh. BHIbI MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W WHAYUHUPOBAHHbICE MyTalUu. SnepHbIE U
HUTOIUIa3MaTuYeckue Mytanuu. CoMaTuueckue v MmojaoBbie MyTauu. [Ipuanns
BO3HUKHOBEHUS MyTalnud. MyTareHel W WX BJIHASHUE Ha OPraHUu3MBl.
3aKOHOMEPHOCTU MYTAIIMOHHOIO Ipoliecca. 3aKOH TOMOJIOTMYECKUX PAJIOB B
HacneacTBeHHo nameHunBocty (H.M. BaBuiioB). BuesnepHas ”3BMEHUMBOCTD U
HACJIEJICTBEHHOCTb.

Onueenemuxa U NUSEHOMUKA, POIb INUSCHEMUYECKUX DaKmopos 6
HACIe008aAHUU U UBMEHYUBOCMU (EHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoHncTpanuu

[Toptpetsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabmumer 1 cxembl: «Buasl u3MeHumBOCTH», «MoauduKaMoOHHAS

MU3MEHUYNBOCTBY, «KombunatuBHast WU3MEHYHUBOCTD, «Meiio3»,
«OmnonorBopeHuey, «l'eHermyeckue 3a0oseBaHUsl  4YenoBeKa», «Buabl
MyTaLAW.

O6opynoBaHue: KUBbIE U repOapHbIC FK3EMIUISIPhl KOMHATHBIX PACTCHUH,
pucyHku (doTtorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BUJIAMHU U3MEHYUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOMU(PUKANMOHHON W3MEeHUYMBOCTU. [loCcTpoeHHMe BapHWAIMOHHOTO psla U
BAPUALIMOHHOU KPUBO.

IIpakTnueckas padora «Myrtauuu y aApo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».



Tema 14. I'eHeTnKa Yesi0OBEKA

Kapuorun yenoBeka. MexayHapoiHas mporpaMma UcClIeIOBaHUsI TeHOMa
yenoBeka. MeTonbl H3Yy4YEHHs] TEHETUKUM 4YEJIOBEKa: TIE€HEaJOTMYeCKHi,
OJIM3HEIIOBBIH, LIUTOTEHETUYECKUI, MOMYJISIIUOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE ONpEAECICHUEe  TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM YHUCIIE C IOMOILBIO
[II1P-ananu3a. HacmencrBeHHbie  3a0o0jeBaHUS  dYelOBeKa. [ eHHBIE W
XPOMOCOMHBIC  0OJIE3HH  4YeJOBEKa. bonesnn ¢ HaciIenCTBEHHOU
MIPEPACTIONOKEHHOCTHIO. 3HaueHUe MEIUITUHCKON TE€HETUKU B
NPEeIOTBPAIICHUN U JICYEHUH T€HETHYECKUX 3a00JIeBaHMM vesoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBOJIOBBIE KJIETKH. [Tonsitue
«TEHETUYECKOTO Tpy3a». OJTUYECKHE AaCMeKThl HCCIENOBaHUN B 00JIacTu
pEIaKTUPOBAaHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (GaxkTophl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
dbuznueckoMy W XHUMHYECKOMY  3arpsi3HCHHUIO  OKPY)KAIoIIEH  Cpefbl.
['eHeTnueckas npeapacnoioKEHHOCTh YETIOBEKA K MTATOJIOTUSIM.

JdeMoHcTpanuu

Tabnuiel 1 cxembl: «KapuoTtumn yenoBekay, «MeToibl U3yUYeHUS] TEHETUKHU
yenoBekay, «I'eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTuuyeckas padora «CoCTaBICHHUE U AHAIU3 POJIOCIOBHOIN.

Tema 15. Cenrekuusi OpraHu3zMoB

JloMecTukanuss W CeNeKIUs. 3apOKICHUE CEICKIMU U JTOMECTHUKALIHHU.
Yuenne H. W. BaBunoBa o lleHTpax NPOUCXOXICHHS W MHOT000pa3us
KYJIbTYPHBIX pacTeHui. Poip cemekuuu B CO3JaHUU COPTOB PACTEHUHM U IOPOJ
*uBOTHBIX. CopT, mnopoaa, ImTaMM. 3aKOH TOMOJIOTHYECKUX PSIJI0B B
HacjaeAcTBeHHOM wu3MeHuuBoctd H. . BaBuioBa, ero 3HaueHue s
CEJICKITMOHHOM pabOTHI.

Meronapl ceneKuuoHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
WHIUBUAYaJbHBIA.  OJTanbl  KOMOWHAIIMOHHOW  cenlekuuu.  McrblTaHue
Ipou3BOAUTENEH MO MOTOMCTBY. OTOOpP MO TEHOTUIY C IMOMOILIBIO OLEHKU
dbeHoTHa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ MoMOIIIbio aHanu3a JIHK.

HckyccTBeHHBIN  MyTareHe3 Kak METOJ[ CENEKIIMOHHOW  paboThI.
PaguanyoHHbli W XMMHUYECKMA MYyTareHe3 KakK HWCTOYHUK MYTalUd y
KYJbTYpHBIX (hOpM opraHu3mMoB. Mcrnoap30BaHne TEHOMHOTO PEAAKTUPOBAHUS U
MeTonoB pekoMOuHaHTHBIX JIHK nms momydyeHuss MCXOQHOTO MaTepuana s
CEJICKLIUH.

[Tonmyyenue TIOJIUTLIION/IOB. BuyTtpuBugoBas rUOpUIN3aIIUS.
bnuskopoacTBeHHOE — CKpeluBaHue, WM uHOpuauHr. HepoacTtBeHHoe



CKpeuluBanue, win aytopuauur. ['erepo3uc u ero npuuunsl. Mcnonbs3oBanue
rerepo3uca B cenekuuu. Otaanénnas rudpuausauus. [Ipeogonenue decrionus
MEXBUJOBBIX THOPHUIOB. J[OCTWIKEHMSI CENEeKIMM paCTeHUW W S>KHUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3y4eHUEe TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKUX POAMYEN IS CO3JaHUs HOBBIX COPTOB UM T'HOpPUJIIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp. ZH3yuenue, coxpaumenue u ynpasieHue
2CHeMUYeCKUMU  pecypcamu  CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 6 UYEAX VIVUULeHUS CYUWeCm8YIOWUX U CO30aHUs HOBbIX NOPOO,
JIUHULL U KPOCCOB, 8 MOM YUCTe C NPUMEHEHUEM COBPEMEHHBIX Memo008 HaAYYHbIX
uccneoosanuil, nepedosvlx uoell U nepcneKmueHbIX MexHoI02Ul.

JdemoncTpanuu

[Toptpers: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuubr m  cxembl: «lleHTpHI TPOMCXOXKICHUS ¥ MHOTO000pa3us
KYJbTYPHBIX PAcTEHUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACJIEIACTBEHHOMU
U3MEHUUBOCTWY», «Metoapl cenekuum», «OtnanéHHas ruOpuanzanus»,
«MyTtareses.

Jlabopatopnas pabGora «l3ydeHue COpPTOB KyJbTYPHBIX PACTEHHN H
IIOPOJ TOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «3ydeHue METOA0B CEIECKIIUN PACTEHUI.

IIpakTuuyeckas padora «IIpuBuBKa pacTeHHID.

Ikekypeuss «OCHOBHBIE METOABI M JOCTUKEHHUS CEIEKIMH PAacTEHUU M
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEeMEHHYI  (epmy,
COPTOMCHBITATENbHBIN Yy4YacTOK, B TEIUIMYHOE XO34WCTBO, B J1a0OpaTOpuIo
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKAsA OHOJIOTHS

OOBEKTHI, UCTIOJIb3YeMble B OMOTEXHOJOTHHU, — KIIETOYHBbIE W TKAHEBBIC
KyJbTYpbl, =~ MHKPOOPTaHHU3MbI, HUX  XapaKTEpUCTHUKA. TpaguuuoHHas
OMOTEXHOJIOTHS: XJIeOONeYeHUe, TMOIYyYEHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHONENINE. Mukpobuoiornueckuii cuHte3. OObEeKThl MUKPOOHOIOTMUECKUX
TexHonoruii. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMUHOB.

Co3anue TEXHOJIOTUI U MHCTPYMEHTOB LIEJIEHANIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHs TE€HOMOB C LEJIbI0 TOJYYEHHUs OPraHU3MOB M HX
KOMIIOHEHTOB, COJEPKAIINX HE BCTPEUAIOIIUECS B MPUPOAEC OMOCHHTETUYECKUE
My TH.

Knerounas nnaxenepus. MeTobl KyJIbTYpbl KIETOK U TKAHEW PAaCTEHUN U
*KUBOTHbIX. Kpuobanku. Comaruueckass TuOpuaM3aluds W COMATHYECKUM



smOpuoreHe3. Mcnonb3oBaHue ramioujioB B CENEKIUU pacTeHuid. [lonyuenue
MOHOKJIOHAIbHBIX anmumen. Hcnonvzoeanue  MOHOKIOHAIbHBIX u
NONMUKTOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKkIMst  SMUEKIETOK W KJIOHUPOBAaHHME  JKMBOTHBIX.  Meron
TPaAHCIUIAHTALIMU SACP KIETOK. TexHonocuu 0300posieHus, KyI1bmusuposanus u
MUKPOKIOHANbHO20 PAZMHONCEHUA CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass W Te€HHas HHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa W
koHcTpyupoBanue  pekombObunantueix JIHK.  Cozdanue  mpanceennwix
opeanuzmos. JIoOCTH>KEHUs U NEPCHIEKTUBBI XPOMOCOMHOW U TEHHON HH)KECHEPUH.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOIEMbI T€HHON NH)KEHEPUU.

Menunuackue OunorexHosorun. l[loctreHomHas twmdpoBas MeaUIMHA.
[TIIP-guarHoctuka. MeTa00JIOMHBIM —aHAdu3, TEHOICHTPUYECKUM aHau3
IIPOTEOMA YEJIOBEKA JIJIsi OLEHKU COCTOSIHHUSI €ro 340poBbs. Mcmonb3oBaHue
CTBOJIOBBIX KJIETOK. TaprerHas tepamusi paka. 3D-OHoOMHXKEHEpUs IS
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJOTHH, CO3MaHUS
KOMIUJIEKCHBIX TKAaHEW COYETaHHEeM TEXHOJOTUU TPEXMEPHOTO OMOTPUHTUHTA U
ckaddonauHra s pelieHus 3a1a4 NePCOHATM3UPOBAHHON MEAUIIMHBI.

Co3naHrue BEKTOPHBIX BAKIHUH C LIEJIbI0 00ecrneueHuss KOMOMHUPOBAHHOM
3amuThl OT Bo30yauteneit OPBU, ycTtaHOBIEeHHE MOJEKYISIPHBIX MEXaHH3MOB
dbynkuunonuposanus PHK-conepxammux BupycoB, BEI3BIBAIOIINX 0CO00 OMACHBIE
3a00s1eBaHuUs YeJIOBEKA U )KUBOTHBIX.

JdemMoHncTpanuu

Tabmuuer wu  cxemsl:  «Vcmonmp30BaHWE  MHUKPOOPTaHU3MOB B
IIPOMBILUIEHHOM  NPOU3BOACTBE», «KiletouHas  uHXKeHepus», «l'eHHad
WUHXEHEPUSD).

JlabopaTopHuasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTuuyeckas padora «llonyyeHne MOJIOUYHOKUCBIX TPOTYKTOBY.

Jkckypeusi «buoTexXHOJOTUS — BaXKHEWIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOACTBO)».

11 KVIACC

Tema 1. 3apoxkneHue U pa3BUTHE IBOJIOIHOHHBIX NPEIACTABJICHUH B
Onosoruu

OBomtonmonHast teopust Y. [lapBuna. Ilpenmochuiku BO3HUKHOBEHUS
napBrHHM3MA. JKW3Hb U Hay4yHas nearenbHocTh Y. JlapBuHa.



JIBuxymue cuibl 3Bodouuu  BuIoB no Y. JlapBuHy (BblcOKas
WHTEHCUBHOCTh PA3MHOXKEHHSI OPraHU3MOB, HACJIEICTBEHHAs W3MEHUYUBOCTb,
60opr0a 3a CyIecTBOBaHNUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTnueckoit teopuu sBomtonmu (CTI). Heirpanbhas
Teopust 3Bojironru. CoBpeMeHHasi »HBOJIIOIMOHHAS OWoJorug. 3HayeHHe
ABOJIIOIIMOHHOM T€OpUH B GOPMUPOBAHUU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdemoncTpanuu

[Toptpetsi: Apuctorens, K. JIunne, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosbe, Y. Hapsun, C. C. YetBepuxos, U. W. lImansraysen, k. Xonaekn, /1.
K. benses.

Tabmuuber u cxemsl: «Cucrema >xkuBoil mpupoasl (mo K. JluaHEN)»,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopMUpOBaHUS
npucnocoOyieHnii 'y pacteHuil u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyTta nyremecrsus Y. dapsunayn, «Haxonku Y. [lapsuna», «Dopmbl
O60pBOBI 3a cymiecTBOBaHUEY, «Ilopoapl romy6eity, « MHOT00Opa3ue KyIbTyPHBIX
dbopm kamycTel», «Ilopombl AOMAaIIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHUs
HOBBIX BHAOB (mo Y. JapBuny)», «Cxema COOTHOUIEHHUS JBIKYIIMX CHII
3BOJIOLNINY, « OCHOBHBIE MOJIOKEHUS CHHTETUYECKOU TEOPUHU IBOTIOLINI.

Tema 2. Mukpo3Boronus 1 €€ pe3yabTaThl

[Tonynsiupusa Kak »dJieMEHTapHas eauHuna 3Boouud. CoBpeMEHHBIE
METO/Ibl OIIEHKH T'E€HETUYECKOTO pa3HooOpa3usi M CTPYKTYPhl TOIYJISIIIHA.
N3menenne renooH1a MOMyJIISLIMK KaK 3JIEMEHTAPHOE SBOJIOLIMOHHOE SIBJICHUE.
3akoH reHeTnyeckoro paBHoBecus JIx. Xapau, B. BaiiabOepra.

DOneMeHTapHble (aKkTOpbl (ABUKYIIUE CUJIBI) SBOJTIOUUUA. MyTarmOHHBINA
npouecc. KomOunatuBHasi wusmMeHuMBOCTb. Jlpeld rTeHOB — ciydaiiHbie
HEHAINpAaBJICHHbIE HW3MEHEHMsI 4YacTOT ajuienedl B monmyssinusax. Od@ekt
OCHOBateNsd. Jpgexkm O6ymwvinounozo copaviuwika. CHUdCEHUE 2eHemuiecKo2o
pasnooopazusi: npudunsl u cieocmaus. llpossnenue s¢hgpexma opeiigha cenos 6
bonvuwiux u  manvix nonyaayusx. Murpanuu. M3oisus  MOMYJISIIAN:
reorpaduueckas (MpocTpaHCTBEHHAs ), OMoJIOTHYecKast (PEerpOayKTUBHAS).

EctectBennniii otO0p — Hampapisromuii  Gaxrtop sBomoruu. Dopmbl
€CTECTBEHHOTO OTOOpa: JBIDKYIIMM, CTAOMJIM3UPYIONIUNA, pa3phIBAIOIIAN
(nu3pynTuBHbIi). [lonoBoit 0T60p. BO3HUKHOBEHUE U IBOJIIOIUS COLMATIBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[Ipucnoco0neHHOCTh OPTaHU3MOB KaK PE3yabTaT MHUKPOIBOJIOIIHH.
Bo3nukHoBeHHe  mpucnocoOiieHuid 'y opraHu3MoB.  ApoMopdo3sl U
UAN0AIaN Tl UK. [Ipumepsl PUCTIOCOOJICHHI y OpraHU3MOB:



Mopdonoruyeckue, (GU3HOIOTUYECKUE, OHOXUMHUYECKUE, TOBEICHYECKHE.
OTHOCUTENBHOCTh MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u crtpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKpPO3BOJIIOIMHU. M3omsamust — kitoueBo (dakTop BupooOpazoBanus. llytu u
CIIOCOOBI BHJ1I000pa30BaHMUS: aJIoNIaTpUYECcKoe (reorpaduueckoe),
CUMITATPUUECKOE  (PKOJIOTUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3ALINS,
rubpuauzans). JJIMTeTsHOCTh BOIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (OpMHPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponbs »BomonMoHHONW OWONOTMM B pa3pabOTKE HAay4YHBIX METO/I0B
COXpaHeHUsl OuopazHo0Opa3usi. MUKpPOIBOIIONMS U KOABOJIOLUS Mapa3suTOB U
uX Xo35ieB. MexaHu3mbl (OPMHPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM H
c1oco0ObI OOPHOBI C HEH.

JdeMoHcTpanuu

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmubr 1 cxeMbl: «MyTanmoHHasT U3MEHUYMUBOCThY, «llomynsmmnonHas
CTpyKTypa Buza», «Cxema mposiBIeHUs 3aKkoHa Xapau—BaiinOepray,
«JIBMKyIIME CHIIBI 3BOJIOLUN», «IJKOJOIMYECKAs] W30JALMUSA MOIYJISLHMA
ceBaHCKoM (popenmn», «I'eorpaduyeckas U30JALMS JTUCTBEHHUIBI CUOMPCKON U
JIMCTBEHHUIIbI 1aypCKoiD», «llonmyisiiinoOHHbIE BOJHBI YUCIAEHHOCTH XUIITHUKOB U
KepTB», «Cxema JEeHCTBUS €CTECTBEHHOTo OTOOpa», «Dopmbl OOpHOBI 3a
CylleCcTBOBaHUEY, «MHAyCcTpHalbHbIi MenaHu3M», <«KHUBbIE HCKOMAEMBIEY,
«ITokpoBuTENLCTBEHHAS OKpacka >KMBOTHBIX», «lIpemymnpexxnaroimias okpacka

JKUBOTHBIX», «PuznoIornueckue ajJanTaiumn, «IIpucnocobaeHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBHY», «Kpurepuu Buaa», «Buabl-IBOMHUKNY,
«CtpykTypa BHUIA B MIPUPOIE», «CrocoObnI BHUJ1I000pa30BaHUN,

«I'eorpadpuueckoe BUA00Opa3oBaHUE TPEX BUIOB JAHBIIICH, « IKOJIOTHYECKOE
BUI000pa3oBanrue BHUIOB cuHHIY, «llomummonnbr pactenmity, «KamycTHo-
peIeUYHbIN THOPUTY.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUA HACEKOMBIX, Uydelia ITHI]
U 3Bepeil ¢ mpUMepaMH PA3IUYHBIX MPUCIOCOOJIICHH, Yydena NTULl U 3Bepe
pPa3HBIX BHIIOB, TrepOapuy pacTeHUid OJW3KWX BHJOB, OOPa30BaBIINXCS
Pa3ITUYHBIMH CTIOCOOAMH.

JlabopaTtopnas paGora «BbisiBieHHE H3MEHUYMBOCTH y 0COOEH OAHOIO
BUJIA».

JlabopaTopHast pabora «lIpucmocoOnaeHHs OpPraHU3MOB HM  HX
OTHOCHUTEJIbHAS 1[EJIECO00Pa3HOCTDY.

JlabopaTopHasi pa6ora «CpaBHEHHE BHJOB IO MOP(POJIOTHICCKOMY
KPUTEPHUION.



Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Meronbl u3ydeHuss MakpolsBosronuu. [laneoHTosiorndyeckue MeETOAbI
u3ydeHus: spomonmu. llepexomgnsie GopMbl W (DHIOTEHETHYECKHE PSIbI
OpraHU3MOB.

buoreorpadguueckue Metroasl uyueHus 3Bosionnu. CpaBHeHue (Giiopsl U
dbayHbl MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiu. Buabi-
SHJEMUKHU U PEJIUKTHI.

OMOpHOJIOTUYECKHE W CPaBHUTEIbHO-MOP(OJIOTUYECKUE  METObI
W3YUYEHHUSI HBOJIOLMM. |'€HETMUYECKHE MEXAHU3MBbl JIBOJIIOLMHM OHTOIEHE3a U
MOSIBJICHUSI BOJIFOIIMOHHBIX HOBIIIECTB. [ OMOJIOTHYHBIE U aHAJIOTUYHbBIEC OPTaHBI.
Pynumentapubsie  opranbl M araBU3Mbl.  MOJEKYJIAPHO-T€HETUYECKHUE,
OMOXMMHUYECKHEe W  MaTeMaTHUYeCKHe METOJbl  HM3yYEeHHsS]  DBOJIOIHH.
I'omonoruunsie rensl. CoBpeMEHHbBIE METO/IbI MOCTPOCHUS (PUIOTEHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U 3BOJIOLINS TEHOMOB.

OO61re 3aKk0OHOMEPHOCTH (TIpaBuJIa) IBOIOIUU. [Ipuryun cmensvl hyHKyul.
HeobOpatumocTs sBomonuu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLUY.

JdemoncTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, 3. I'ekkernb.

Tabnuupl v cxeMbl: « DUITOTEHETUYECKUN PSiL JTOMIAIN», K APXEONTEPUKC,
«3Bepo3yObie  smepwl», «Crerouedanb», «Pununodpute», «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckne 30Hb1 3emimy, «J[peiid KOHTHUHEHTOBY,
«PenmukTery, «HavanbHble cTagmuu >MOpPHOHAIBHOTO PAa3BUTHSA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTUYHBIE OpPraHbl», «PyIaUMEHTBI»,
«ATaBU3MBI), «XPOMOCOMHBIE HAa0OpPHI 4YEJIIOBEKA W IMIUMMaH3e», «lJIaBHbIC
HATPaBJICHUS dBOONHIY, «O0II1e 3aKOHOMEPHOCTH 3BOJTIOIIHI.

OO6opynoBanue: KOJJICKIIUU, TepOapuu, MYJSDKM HCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PyAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJJICKIIUY HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hayunple TUmoTe3sl MPOUCXOXKIEHUS XKU3HU Ha 3emiie. AOHOreHe3 u
naHcrnepmus.  [loHayuyHble — TPEACTABICHUA O  3aPOXKICHUU  KU3HHU
(kpeanuoHus3M). ['mnmore3a MOCTOSIHHOTO CamMO3apOXKACHUS JKU3HU U €€
onposepxkenue onbitaMmu @O, Pemu, JI. Cnamnanmanu, JI. Ilactepa.
[Tpoucxoxnenne »Ku3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE ~ JTalbl  HeopraHumyeckou  sBomrouuu.  [lmaneraphHas
(reosoruyeckas) HSBOJIONHUA. XHMHYECKas SBOJIONMSA. AOHMOTCHHBIM CHHTE3



OpraHnyYecKux BellecTB U3 Heopranmyeckux. OneiT C. Mumiepa u I'. FOpwu.
O6pazoBanue mnoaumepoB u3z MoHomepoB. KoanepBarnas rumoresa A. U.
Onapuna, runore3a mepBudHOTO OynpoHa JIk. XonjgelHa, reHeTHYecKas
runore3a . Mémnepa. Pubosumsl (T. Uek) u rumoteza «mupa PHK» V.
I'unGepra. ®opmupoBanue MeMOpaH U BOZHUKHOBEHHE MPOTOKJIETKH.

Uctopusa 3emnn u Meronsl €€ u3ydeHus. VckomaeMmble OpraHUYECKHE
octatku. ['eoxpononoruss u €€ Meronapl. OTHOCUTENbHAsE W aOCOJIOTHAS
reoXpoHoJIorus. ['e0XpoHOIOrnyecKas mKaja: 30Hbl, 3Pbl, IEPUObI, ITIOXHU.

HauanbHble STanbl OpraHMveckod SBOJOLUU. [losBIEHHE W 3BOIIOLUSA
NEPBBIX KJIETOK. DBOJIOLMS MeTab0anM3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCUCTEM.
CoBpemeHHbIE MUKPOOHBIE OHMOIUIEHKM KakK aHajor TMEpBbIX Ha 3emiie
coobmiectB. CTpoMatonuTsl. [IpokapuoOThl U 3yKaprOTHI.

[Ipoucxoxnenune AYKapUOT (cumbuorenes). DBOJIFOIIUOHHOE
MPOUCXOXKAECHUE BUPYCOB. [IpoHCXOXIEHME MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl HBOJIIOIUMHU BBICIINX pacTeHui. OCHOBHbBIE apoMop(]o3bl
pactenud. Bpixon pactenui Ha cyumry. [losiBieHHe CIOPOBBIX PAaCTEHUU U
3aBoeBaHWe umHU cymu. CeMeHHble pacTeHus. [IponMcXoXkIeHHE UBETKOBBIX
pacTeHUN.

OcHOBHBIEC 3Talbl BOIIONUN XKUBOTHOTO Mupa. OCHOBHBIE apoMOp(]o3b
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TUNoB. IIepBbie XOpAOBKIE KUBOTHBIE. ZKHU3HB B BOJI€. DBOJIOIMS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuii. [IporcxoxnaeHne MICKOMUTAONINX U
ntull. [lpunmun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
MTO3BOHOYHBIMU KUBOTHBIMH CYIIIU.

PazButne xn3HuM Ha 3emiie IO dpaM M NEPHOJAM: apXeH, MPOTEPO30M,
najgeo30i, Me3030M, KaiHo30M. OOmas XapakTepucThKa KiuMaTa W
reoJIOTHYECKHUX IpoueccoB. [losBiIeHME U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclioBUs U BIUSHUE HA Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBbl€ BBIMUPaHHS — SKOJOTUYECKUE KPU3UCHI Npouutoro. [Ipuunuel n
CJIEACTBUS MAacCOBBbIX BhIMUpPaHUN. COBpPEMEHHBIN IKOJIOTUUECKUN KPU3ZUC, ETO
ocobennoct. [Ipobrema coxpanenus 6uopasHooOpas3usi Ha 3emiie.

CoBpemeHHas cuctemMa oprannueckoro mupa. [IpuHuumne knaccuduxanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUYECKHE TPYIIIIBI OPTraHU3MOB.

JdemoncTpanuu

[Toptpersl: @. Pequ, JI. Cnammannanu, JI. ITactep, . 1. Meunukos, A.
N. Onapun, [Ix. Xonaein, I'. Mémnep, C. Munnep, I'. FOpu.



Ta6muier u cxemel: «Cxema omnbita @. Penny», «Cxema omnbita JI. [lacTepa
10 U3YUYCHUIO CaMO3apoKIeHUs Ku3Hn», «Cxema onbita C. Mumnnepa, I'. FOpw»,
«JTanbl HEOPraHUYECKOM HBOJIONMNY, «['€oxpoHOoIOrMUeckass —IIKaia,
«HauanpHble 3Talbl OpraHuyecKon IBOIOIUIY, «Cxema 00pa3oBaHUs 3YKapUOT
nyTéM cuMmOuoreHesza», «Cucrema KuUBOW MpUPOAbD», «CTPOCHHE BHUpPYCay,
«Apomopdossl pacteHuit», «Punnodurb», «OTHOKIETOYHBIE BOJIOPOCIN,
«MHOTOKJIETOUHBIE BOJOpOCInY, «Mxwu», «llanopoTHukn», «l'omocemeHHBbIE
pactenus», «Opranbl IBETKOBBIX pacTeHMi», «Cxema pa3BUTHUSA >XKMBOTHOTO
Mupay», «Apomopdo3sl KUBOTHBIX», «IIpocreimme», «KuiedHomomocTHBIEY,
«Ilnockue  uyepBu»,  «UneHucronorue»,  «PviOb»,  «3eMHOBOIHBICY,
«IIpecmbikaromuecs», «IItuupny, «Mnekonuraromme», «Pa3BUTHE KU3HU B
apXeucKou 3pe», «Pa3BuTHe )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BuTHe KU3HU
B [TAJICO30MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030HUCKOM 3pe», «Pa3BUTHE )KU3HU
B KalHO30MCKOM 3pe», «CoBpeMEHHasl CUCTEMa OPraHUYECKOTO MUPay.

OGopynoBanue: Tepbdapuy PACTCHUN PA3UYHBIX OTACIIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIE TMpernaparbl >KUBOTHBIX, PAKOBHHBI MOJUIKOCKOB,
KOJUICKIIUM MIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX XWBOTHBIX, Uyuesla NTHUIl U
3BE€pEH, KOJUIEKIIMM OKAMEHEJIOCTEW, TMOJIE3HBIX HCKOMAEMBIX, MYJISKU
OPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas JadoparopHas padora «MoAennpoBaHUE  OIBITOB
Munnepa—tOpu no nzyueHuro abUOreHHOTO CHHTE3a OPTaHMYECKUX COCTUHEHU N
B MIEPBUYHOM aTMochepey.

JlabopaTopHas padora «l/3yueHue W ONHCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckasi padora «l3ydenue ocoOEHHOCTEH CTPOCHHUSI PACTCHUI
pPa3HBIX OTAEIOBY.

IIpakTnueckas  padora  «M3yueHme  OCOOCHHOCTEH  CTPOCHHUS
MTO3BOHOYHBIX KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4yejJ0BeKa — AaHTPONOIeHe3

Paznensl 1 3agaun anTponosoruu. MeToibl aHTPOTIOJIOT U H.

CranoBieHuE MPEICTaBICHUN O MPOUCXOXKICHUH YeJIOBEKa. Peurno3xeie
B033peHUsA. COBpEMEHHbIE HAYYHbIE TEOPUH.

CX0aCcTBO 4YE€NOBEKAa C JKMBOTHBIMH. (CHCTEMaTUYECKOE TIOJIOKEHUE
yenoBeka. CBHIETENBCTBA CXOACTBA YEIIOBEKA C KUBOTHBIMHU: CPABHUTEIIBHO-
MOP(OIOTHICCKHE, AMOPHOJIOTHICCKHE, (hHU310JI0r0-OMOXUMHUYECKHE,
noBegeHueckue. OTauuusi 4YenoBeKa OT KUBOTHBIX. IIpsiMoxoxaeHue u
KOMIUJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOH
CUTHAJIbHOM CHUCTEMBI.



JBwxynme  cuibl  (dakTopbl) — aHTPONOTeHe3a:  OMOJOTHYECKHue,
coupasibHble. COOTHOIIEHHE OMOJOTMYECKMX M COLMAIbHBIX (PAKTOPOB B
AHTPOIIOT€HE3E.

OcHOBHBIE CTa U aHTPOIIOreHe3a. PaHHNe yenoBekooOpa3Hble 00€3bsIHbI
(IPOKOHCYJIbI) ¥ paHHUE MOHTU/IBI — OOIITHE MPEIKH YeT0OBEKOOOPa3HBIX 00€3bsH
U J0JeU. ABCTPaJONUTEKH — JBYHOTHE MPENKU Jroaeu. YenoBek yMenbli,
IIEPBBIE M3TOTOBICHUS OPYAHM Tpynaa. UenoBek NPSAMOXOIAIIMM M TEPBBIN
BBIXOJI JTt0/IeH 3a ipenenbl Adpuku. UenoBek reinensoeprekuii — o0mit mpeaok
HEaHJEepTaJbCKOr0  YeJoBeKa W 4YeloBeka  padymHoro.  Yenoek
HEaHJIEPTaJIbCKUM KaK BHUJ JIIOJEW XOJOJHOTrO KinMara. YenoBek pa3yMHBIN
COBPEMEHHOI'0 THUIA, JCHUCOBCKHHA YEJIOBEK, OCBOCHHE KOHTHUHEHTOB 32
npenenamu Adpuku. [TaneoreneTnka u najieoreHOMHKA.

DBOJIIOLIMSI COBPEMEHHOT0 4esioBeKa. EcTecTBeHHbI 0TOOp B MOMYJISLUIX
yesioBeka. MyTaluuoHHBIN nporecc U noaumMop@usM. [lonynsaunoHHbIE BOJHEI,
npeid reHoB, Murparus 1 «3(PpQGeKT 0OCHOBATENS B MOIMYJISIUIX COBPEMEHHOTO
YEJIOBEKa.

Yenoseueckue pacel. [lonarue o pace. bonblime pacel: eBponeouaHas
(eBpasmiickasi), aBCTpaJio-HErpoujHasi (dKBAaTOpUalbHAsl), MOHTOJOUIHAS
(a3maTcko-amepHuKaHcKas). Bpems M myTu paccelieHHsl 4eJoBEKa IO IUIAHETE.
EnuncTBO 4yenoBeueckux pac. HaydHas HECOCTOATENBHOCTH — pacusMma.
[IpucnocoOneHHOCTh YeJOBeKa K Pa3HbIM YCIOBHUSIM OKPYKAIOIIEH Cpenbl.
Bnugaue reorpaduueckoi cpenbl u Jpeiia T€HOB Ha MOP(QOJOTHIO H
(U3HOIOTHIO YeTOBEeKa.

MexauciuIuiMHapHble  MeToAbl B (u3uYeckoil  (OMOJIOTHYECKOiN)
AHTPOIOJIOTUU.  DBOJIOLNMOHHAS  AHTPOIOJIOTHST W MaJ€0aHTPONOJIOTUs
YeJI0BEUECKHUX MONyJisuuid. bruoconuanbHble HCccaea0BaHMS IPUPOIbI YEIOBEKA.
HccnenoBanue KO3BOMIOIUHA OMOIOTHYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

JdemoncTpanuu

[Toprpetsr: Y. dapBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabmuiet U cxeMbl: «MeTtoabl aHTpomnojioruny, «l['omoBHONW MO3r
yenoBeka», «UemoBexkooOpa3Hble 00€3bsiHBI», «CKEJIeT 4eIoBeKa U CKeNeT
IUMIIaH3e», «PyTUMEHTBI U aTaBU3MBbD), «JIBUKYIIME CHIIBI aHTPOIIOTEHE3a,
«IBOJIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIOMUTEK», «YEIOBEK yMENbI»,
«YenoBek mnpsMoxoasamuity, «JleHucoBckuil uenoBek» «HeanaepTanbibhy,
«KpomanboH1b», «IIpenkn yenoBeka», «ITamnbl 3BOJIOIUU YeIoBeKa», «Pachl
YEJIOBEKa.

O6opynoBaHue: MYJISDKA OKaMEHEJNOCTeH, MpeAMETOB MaTepHalbHOU
KyJIbTYphl TPEIKOB YeJIoBeKa, penpoaykuuu (dororpaduu) KapTuH C



MU(DOTOTHYECKUMU U OUONEHCKUMHU CIOKETaMH TMPOUCXOXKICHUS 4YelIOBeKa,
dboTorpadum HaXOAOK MCKONMAEMbIX OCTATKOB 4YEJIOBEKa, CKEJIET 4YeJIOBEKa,
MOJIEJIb Yeperia YeI0BEeKa U Yyepena MUMIIaH3€, MOJIeNIb KUCTH YeJIOBEKA U KUCTH
HIMMIIaH3€, MOAEJIH TOPCa MPEIKOB YETIOBEKa.

Jlabopatopnas padora «U3yueHue 0OCOOEHHOCTEH CTPOEHHUS CKeleTa
YEJIOBEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTuueckas padora «l3yueHue SKOJOTMYECKHX  aJlanTaiui
YEJIOBEKA.

Tema 6. JKkoj0rMsi — HayKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKpY Karollei cpeaoi

3apoxaeHue U pa3BuTue 3kojoruu B Tpyaax A. 'ym6onsara, K. ©. Pynbe,
H. A. Cesepuiona, D. I'ekkensa, A. Tenciu, B. H. Cykauéra. Paznensl u 3amaun
3KoJIoTHH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMHU.

Mertoasl 3konoruu. IloneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 3KOJOTHUHU:
NpUPOJIHBIE W JabopatopHble. MojenupoBaHue B 3KOJIOTUA. MOHUTOPHUHT
OKpY>KaroIel CpeIbl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTbHBII.

3HaueHUE DKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. OJKOJOTHMYECKOE
MHPOBO33PEHUE KAK OCHOBA CBA3EH YEJOBEUYECTBA ¢ pupoAoil. DopMupoBaHue
DKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKOM TPAMOTHOCTH HACEJICHUSL.

JdemoncTpanuu

[Toptpetsi: A. I'ym6ombar, K. @. Pynse, H. A. CeBepiios, 3. I'ekkenb, A.
Tenciu, B. H. Cykaués.

Tabmuiel 1 cxembl: «Pa3aensl skonoruny, «MeToasl 3KoJorun», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEH CPEABD».

JlabopaTtopnass  pabdora  «l3yuyeHHEe  METONOB  JKOJIOTMYECKHX
VCCIIEOBAHUID.

Tema 7. Opranu3msl U cpeaa 0OMTAHUSA

Okonoruueckre  (GakToppl M 3aKOHOMEPHOCTH  UX  JICHCTBHUSL.
Knaccudukanusa skonornueckux (akTopoB: aOMOTHYECKUE, OUMOTHYECKHE,
aHTponorennsie. OO0IIMe 3aKOHOMEPHOCTU JEUCTBUS IKOJOTHUECKUX (DAKTOPOB.
[IpaBuno wmunaumyma (K. IHnopenrems, ). Jlubux). TomepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue Qakropsl. CBer Kak skosnorudeckuit ¢akrop. [leicTBue
Pa3HBIX YYaCTKOB COJTHEYHOIO CIIEKTPa Ha OPraHU3Mbl. JKOJIOTHYECKHE TPYIIIIbI
pacTeHHl M J>KMBOTHBIX MO OTHOIICHHIO K cBeTy. CUTHallbHAasi pojib CBETA.
doTonepruoan3M.



Temmneparypa kak skojoruueckui daxkrop. [lelicTBue Temmeparypsl Ha
opranusMsbl. [[oMKHIOTEPMHBIE 1 TOMONOTEPMHBIE OPTAHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak skonorudeckuit gakrop. Ilpucnocobnenust pacTeHuil Kk
nojJIep ka0 BogHOro Oananca. Kinaccudukaius pacteHuid o OTHOLIEHUIO K
Boze. [IpucnocoOnaeHus )KUBOTHBIX K U3BMEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl 0OMTaHHUS OPTaHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIIHASI, TOYBEHHAS,
rIyOMHHasT TOJIMOYBEHHAsi, BHYTpUOpraHu3MeHHas. DOU3HUKO-XUMHUUYECKHE
0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [lpucrnocoOneHus opraHusMoB K
JKV3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHeminue u BHyTpeHHUE PUTMBI. CyTOUYHBIE U
roguuHble puTMbl. [Iprcnoco0aeHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie ¢opmbl opraHu3moB. [loHsTHe o0 XKu3HEHHOU (dopme.
XKvzneHnnsie QOpMBI  pAaCTCHHWIA: JEpPEBbs, KyCTaApPHHUKH, KyCTapHHUYKH,
MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBbIE (DOPMBI >KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’3pOOMOHTHI. OCOOEHHOCTH CTPOCHHS M 00pa3a
AKU3HH.

buotnueckne  dakrtopsl. Buapl < OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢popMel. [lapazutusm, koonepanus,
MyTYyaJIU3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJIECOHUYECTBO).
Herpoduueckue B3aumopeictBust (tonuueckue, dhopudeckue, padbpuueckue).
3HaueHne OMOTHYECKUX B3aWMOJACWUCTBUN I CyIIECTBOBAHUS OPraHU3MOB B
cpene ooutanus. [IpyHINI KOHKYPEHTHOTO UCKIIFOUEHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «IKonorudyeckue (paxtopbn, «CBETOBOU CHEKTPY,
«IKOJOTUYECKUE TPYIIIBI )KUBOTHBIX I10 OTHOLIEHHIO K CBETY», « TEMI0KpPOBHbBIE
KUBOTHBIE», «XOJIOJJHOKPOBHBIEC JKMBOTHBIE», «DU3MOIOTMYECKHE aqanTalluu
KUBOTHBIX», «Cpeabl oOWUTaHUS OpraHU3MOBY», «buojornyeckue puUTMBIY,
«Kusnennole Qopmbl pacteHui», <«KuzHeHHble (OPMBI  KHUBOTHBIX),
«IJKocucTeEMa UIMPOKOJIUCTBEHHOIO Jieca», «DKOCHUCTEMA XBOMHOIO Jiecay,
«enn nwuranus», «XumHUYECTBO», «llapazutuzm», «KoHKypeHUHY,
«Cumbonosy, «KoMMeHCcaIn3my.

OGopynoBanue: repOapuyd pacTeHUM M >KMBOTHBIX, MPUCTIOCOOTIEHHBIX K
BIUSHUIO PA3IMYHBIX JKOJIOTHYECKUX (PaKTOpOB, TepOapuu CBETOIIOOWBHIX,
TEHEJIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOIIOOMBBIE, TEHETIOOUBBIE U
TEHEBBIHOC/IUBbIE ~ KOMHATHBIE  pacTeHHs, repOapum U KOJUICKIHUH
TEII0MI00UBBIX, 3MMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Uyyesa MTHL] U



3Bepeil, repbapuu pacTeHHil, OTHOCAIIMXCS K rurpoduram, kcepoduram,
Me30(puTaM, KOMHATHBIC PACTCHHUSI JIaHHBIX TPYMIM, KOJUICKIHUH >KUBOTHBIX,
OoOUTAOIMNX B Pa3HBIX Cpelax, repOapuu U KOJUICKIIMA PACTCHUH U )KUBOTHBIX,
o0nagaronMx YepTaMu IpUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHHSIM yCIIOBUN
KU3HU, TepOapuu U KOJUIEKIIMU PACTEHUHN U AKUBOTHBIX PA3IUUYHBIX )KU3HEHHBIX
dbopM, KOJUIEKIMHM >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IMYHBIX OHOTHYECKHUX
B3aUMOJICUCTBUSIX.

JlabopaTopHasi padora «BbIsBiIeHHE TPHUCIIOCOOJICHHI OPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopHasi padora «BbisiBIeHHE TPUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI.

JlabopaTtopnas pabdora «AHaTOMHYECKHE OCOOCHHOCTH pACTEHUH U3
Pa3HBIX MECT OOUTaHUSY.

Tema 8. IKo10rusi BUA0B U MONMYJIALMH

DKOJIOTUYECKUE  XapaKTEepUCTUKU  mnomyJsauuu.  [lomymsamms — kak
ounosornueckas cucreMa. Poyib HEOTHOPOAHOCTH Cpebl, PU3MIECKUX O0aphepOB
U ocoOeHHOCTeW OuoNoruu BUIOB B (HOPMUPOBAHMM MPOCTPAHCTBEHHOU
CTPYKTypbl TonyJisiiiuii. OCHOBHBIE TOKAa3aTEIW MOMYJSAIMU: YHUCICHHOCTD,
IJIOTHOCTh, BO3pacTHas M IMOJIOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUSI.

DKOJIOTMYECKas CTPYKTypa nonyJisiuu. OueHKa YUCICHHOCTH MOIYJISIUN.
Junamuka nonyiasiuuu U €€ perysiius. buotudeckuii moTeHIan nomy sy,
MopaenupoBanue JOWHAMUKA nonyjsanud. KpuBble pocTa YHUCICHHOCTH
nonyJisiiuu. KpuBble BbDKMBaHUS. Perynsiius 4MCIEHHOCTH MOIMYJSIUUNA: POJIb
(GakTopoB, 3aBUCAUIMX W HE 3aBUCALIUX OT IJIOTHOCTU. OKOJOTHYECKHE
cTpareruu BUaoB (r- u K-ctparerun).

[TonsiTne 00 3KoOTHYECKOM HUIle BUAA. MecTooOutanue. MHOroMepHas
Mozenb 3Kkonorndeckor Humu JIx.M. XatumHcoHa. PazMepbl 3KOIOrMUecKOu
Huy. [loTeHunanpHas U peaiIn30BaHHAs HULIU.

Bua xak cucrema momysnsnuii. Apeanbl BUAOB. BUIbl U UX KU3HEHHBIC
cTpaTeruu. JKOJIOTrMYeCKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TMOBEJICHHUS M MUTrpalui KUBOTHBIX. buonorunueckue
WHBA3WH Yy>KEPOJIHBIX BUIOB.

JdemoHncTpanuu

[Toptper: . 1. XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJOTMYECKUE XaPAKTEPUCTHUKU TOIMYIISIIUN,
«IIpocTpaHcTBEHHass CTpyKTypa mnomyiasuun», «Bo3pacTHele mnHpamMuabl



nonyysiun», «CKOpOCTh 3acCeleHUs NOBEPXHOCTH 3EMJM Pa3IMYHBIMU
opranuzmammn», «Mogaeinsb 3konorudeckort Humu [Jx. Y. XaTuunconay.

ObopynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMHA KUBOTHBIX.

JladbopaTtopHast pabora «lIpucnocobmeHuss CceMsSH pacTeHHH K
PacCeNCHUIOY.

Tema 9. Jkos10rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBs3u Mexay
OpraHu3MaMH B OMOIIEHO3E.

Dkocucrtema Kak oTkpbiTas cuctema (A. k. Tencnu). @yHKIHMOHAIbHbBIE
OJIOKM OpPraHU3MOB B HKOCHUCTEME: MPOJAYLEHTHI, KOHCYMEHTBI, PEAYILICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKU
skocucteM. [louBbl M wiabl B 3KOcucTeMax. KpyroBopoT BEMIECTB M IMOTOK
SHEPIrUU B SKOCUCTEME.

OcHOBHBIE  TOKa3aTeld »HKOCUCTeMBI. buomacca u  mOpoayKIHs.
DKOJIOTHYECKHE MUPAMHUTBI UACET, OMOMACCHI i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @iykmyayuu.
HampaBnennbie 3aKkOHOMEpHBIE CMEHBI CO00IIEeCTB — cyKueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUU W UX MPUYMHBL. AHTPONOTE€HHbIC BO3JCUCTBUS Ha
cykneccun.  KimmmakcHoe cooOmiectBo.  buopasHooOpaswe wu  mojgHOTA
KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoiHbIE SKOCUCTEMBI. IKOCUCTNEMBL 03€D U PeK. IKoCUCmeMbl Mopel U
oxeano8. Ixocucmemvl MyHOp, 1eco8, Cmeneu, nyCmbitb.

AHTpOIIOT€HHBIE HKOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuus
MEXKy aHTPOIIOr€HHBIMU U MPUPOJAHBIMU SKOCUCTEMAMMU.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YpOolskocucTeM. ['opoackas
dbaopa u ¢ayna. CuHaHTponuzaius ropojickoil ¢dayHbel. buomorudeckoe u
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMO/ICHCTBUI OPraHU3MOB
B KOcucTeMax. Poib kackaonozo aghgpexma u 6u008-30upukamopos (Kinoueswix
61008) 6 (yHKYUOHUPOoB8aHuu sxocucmem. IlepeHoC SHEPrur U BEIIECTB MEKIY
CMEXHBIMHA 3KOCUCTEMaMH. Y CTOMYHMBOCTH OPraHU3MOB, MONYJSINUA U
HKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX U AHTPONIOT€HHBIX BO3/ICHCTBHUIA.

Mexanuzmvl  6030euicmeus  3aepA3HEHUll  pA3HLIX ~— MUNO8  Ha
CcyOOpP2aHUZMEHHOM, —OP2AHUSMEHHOM, NORYIAYUOHHOM U  IKOCUCHEMHOM
VDOBHAX,  OCHOBbl  3KOJO2UHECKO20  HOPMUPOBAHUA  AHMPONO2EHHO20
8030eticmeusi. MeTo0JIOTHsl MOHUTOPHHIAa €CTECTBEHHBIX W AHTPOIIOTCHHBIX
JKOCHCTEM.

JdemoHncTpanuu



[Toptpert: A. JIx. Tencnu.

Tabmuupr w  cxembl: «CTpykTypa  OHMOLIEHO3a»,  «DKOCHCTEMA
IIUPOKOIMCTBEHHOTO JIeCay, « IKOCUCTEMA XBOWHOTO Jiecay, « DyHKITMOHAILHbBIE
TPYIIBl OPraHU3MOB B 3KOcHCTEME», «KpyroBopoT BemiecTB B IKOCHUCTEMEY,
«enn nutanus (mactOuiHAs, AETPUTHAA)», «IKOJIOTHMYEcKass MNUpamMuaa
gucenm», «IKOJIOTHYeCcKas mupamMuaa OnoMacchl», «DKOJIOTHYecKas MupamMuia
SHEPTUNY, «O0bpazoBanue 6omotay, «IlepBuunas CYKIIECCHS»,
«BoccTaHoBiieHHe Jieca mociie moxapa», «IKOCUCTeMa 03epay, «ATPOICHO3»,
«KpyroBopoT BelecTB U TMOTOK OBHEpPruu B arporeHosze», «IIpumepsl
ypOO3KOCUCTEM.

O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMA HACEKOMBIX, Uydelia ITHI]
U 3Bepei, repOapuul KyJIbTYpPHBIX M JUKOPACTYIIMX PACTCHHM, aKBapUyM Kak
MOJI€NTb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHne u onucanue ypooIKOCHCTEMBD.

JlabopaTtopnas pa6ora «/3ydenne pazHOOOpaszusi MEIKHX MOYBCHHBIX
YJICEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypcus «IKCKYypCHs B TUITMYHBIN OMOreoreHos (B 1yopaBy, OEpe3HsIK,
CJIbHUK, Ha CYXO/I0JbHBIN WM TOMMEHHBIN JIYT, 03€p0, OOJI0TO)».

IKCKypeusl «IKCKYpCHsl B arpo3KOCUCTEMY (Ha MOJIE€ WM B TEIUIMYHOE
XO3STUCTBO)».

Tema 10. buocgepa — riodanbHast 3KOCHCTEMA

buocdepa — oOmennanerapuas 000y04ka 3emMiM, TI€ CYLIECTBYET WU
CyIIleCTBOBaJIA )KM3HbB. Pa3BuTHE mpeacTaBiennii o Onocdepe B Tpyaax J. 3rocca.
Yuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6uochepbl u e€ cocras.
J’Kuroe BeniectBo 6nochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cyuiecTBoBaHUsl Ouocdepsl. OcoOeHHOCTH Ouochepsl
KaK TJ00aJIbHOM JKOCHCTeMBI. JlMHAaMHUYeCKOe paBHOBecue B Owmocdepe.
KpyroBopotsl BemiecTB ¥ OHOr€OXMMUYECKHE IUKIBI (yrjiepojia, a3oTa).
PurmuyHOCTSH siBIeHM B Onocdepe.

3onanbHOCTh Onocdepsnl. [lonsarue o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TyH/pa, XBOWHBIE Jieca, CMENIAaHHBIE W NIMPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, TyCTBIHU, TPOMTUYECKHUE JIeCa, BRLICOKOTOpbs. KiuMat, pacTUTEbHBIN U
KUBOTHBI MUpP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO IMOTEHITHATA
u 6nochepHbIX QyHKITHIA.

JdemoncTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.



Tabnuup! u cxemsl: «I'eocdepsl 3emuan», «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepona B mpupone», «KpyroBopoT KUCIOpOJa B MPUPOACH,
«KpyroBopoT BojbI B ipupoie», «OCHOBHBIE OMOMBI cymmy, «KinMartnyeckue
nosica 3emum», « Tynapa», «Taiiray, «Cmemanssiil jgecy, « [LInpokoaucTBEeHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

OOGopynoBanue: repObapur pacTEHUW pa3HbIX OHOMOB, KOJUICKIIMHU
YKUBOTHBIX.

Tema 11. YestoBek M OKpy:Ka0OMIAs cCpeaa

DKOJIOTUYECKHE KPHU3UChl M MX NpUYMHBL. BoszneicTBue yenoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYIIHOM cpeabl. OXpaHa BoO3ayXa. 3arps3HEHUE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHHne KuMara.

AHTpONOreHHOE BO3/IEHCTBHE HA PACTUTENIbHBIN U >KUBOTHBIN Mup. OXpaHa
PaCTUTENILHOTO U KUBOTHOTro MUpa. OCHOBHBIE MPUHIUIIBI OXPaHbl TPUPOJIBI.
Kpacubie kuHuru. Oco0o oxpanseMmble mnpupoanbie Ttepputopun (OOIIT).
borannueckue cajibl ¥ 300JI0THYECKUE TAPKHU.

OcCHOBHbIE MPUHIIMIBI YCTOWYUBOIO PA3BUTHS YEJIOBEUECTBA U MPHUPOJIBL.
PamnmmonanbHOe  MpUPOJOMOJIB30BAHUE U COXpaHEHHWE  OMOJIOTHYECKOTO
pazHooOpasus 3emum. OOHIMEe 3aKOHOMEPHOCTH TIOOAIBHBIX AKOJOTHUCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €r0 BEPOSITHBIE MTOCIIEACTBUS.

Pa3BuTHEe METONOB MOHUTOpPMHIA PA3BUTHS OIMACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie uccie0o8anus nepexooa K pecypcocbepezaroujeti u
KOHKYPEHMOCNOCoOHOU  dHepeemuxe.  buonoeuueckoe  paznoobpasue u
buopecypcol. Hayuonanvuvie uHgopmayuonnvie cucmemsl, obecneuusaoujue
docmyn K uHghopmayuu no cOCMoAHUI0 OMOeIbHbIX 8U008 U IKocucmem. OcHOBbl
9Kopeadbunumayuu 3Kocucmem u cnocob6o8 6opvbOvl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazemHvix IKOCUCmeM.

JdemoncTpanuu

Tabmuubl ©  cxeMbl: «3arpsi3HeHHEe aTMocdepbl», «3arpsi3HEHUe
ruapocdepbl», «3arps3HeHue MnouBbl», «llapHukoBbili 3 dexkT», «Ocobdo
OXpaHsieMble IPUPOTHBIE TEPPUTOPUNY, «MOJIeTH YIPABIIEMOTO MUPAY.

Ob6opynoBanue: ¢Gotorpa@uu OXpaHsSEeMbIX PaCTCHUN U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pErMoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS
00yYaroImMUMHUCI TPOrpaMM CpEeAHEro oO0mero oOpa3oBaHUs: JTUYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pE3YyJbTaTOB OCBOCHUS MPOTPaMMbl IO
OMOJIOTUY BBIICJICHBI CIIEIYIONINE COCTABISIONINE: OCO3HAHNE 00yYarouuMuUcs
POCCUHCKOW TpaXJIaHCKOW HIEHTUYHOCTA — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSTEILHOCTH U CaMOOTIPECIICHHIO, HAluyue Momueayuu K OOyUCHHUIO
OMOJIOTHH, YelleHanpasieHHoe pa3eumue BHYTPEHHUX YOeXKICHUN TUYHOCTH Ha
OCHOBE KIJIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAMIUN Pa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIUXCS
PYKOBOJCTBOBATbCS B CBOEM  ACATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHU, MPUCYIIUMHU CHCTEME OMOJIOTMYECKOro 0Opa3OBaHMs, Haluyue
NPAaBoCO3HAHUS IKOJOTUYECKON KYJIbTYpPbl, CHOCOOHOCMU Cmasums 1EeIu U
CTPOUTH )KU3HCHHBIC TIAHBI.

JIuyHOCTHBIE ~ pE3yJbTaThl OCBOCHHSI MPOTPaMMbl 1O  OHOJIOTUU
JOCTUTAIOTCST B E€AUHCTBE Y4eOHOM M BOCHHUTATEIbHOW JESATEIHHOCTH B
COOTBETCTBHUM C  TPAOULUHUOHHBIMA POCCUHCKUMHU  COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, TPUHSTHIMH B
o0lllecTBE MpaBWIaMU U HOpPMaMu MOBEACHUS M CIOCOOCTBYIOT MpolleccaM
CaMOITO3HAHUS, CAaMOBOCIIUTAHUSI M CaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEU
MO3ULINN JTUYHOCTH, NATPUOTHU3MA W YBAKEHUS K 3aKOHY W IPABOINOPSIKY,
YEJIOBEKY TpYyJa U CTapIIEeMy IMOKOJEHHUIO, B3AMMHOTO YBaXKEHHS, OCPEKHOTO
OTHOIIICHUSI K KyJIbTYpPHOMY HACJIECAWI0 U TPAJULMSIM MHOTOHAIMOHAJIBLHOIO
Hapoa Poccutickoit denepanyu, Ipupojie U OKPYKAIOIIEH Cpeie.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHUs YyuyeOHoOro mnpeamera «buosorus»
JOJDKHBl ~ OTpa)kaTb ~ TOTOBHOCTh W CIOCOOHOCTh  OOydYarommxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JTUYHOCTH,
CHUCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIMX TPATUIMOHHBIM LIEHHOCTSIM POCCHUICKOTO0  0OIlecTBa,
pacuidpeHre >KMU3HEHHOTO ONbITa W ONbITa JIEATEIbBHOCTH B Mpoliecce
peanu3alii OCHOBHBIX HAIPABJICHUN BOCHUTATEIBHON NESITEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:



c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YyYaIOUIErocs KaKk akTUBHOTO
Y OTBETCTBEHHOTO WiICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOWX KOHCTUTYIIMOHHBIX MPaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH MPH CO3IAHUHU
Y4€OHBIX MTPOEKTOB, PEUICHUN YYECOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMOJIHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNATh COOCTBEHHYIO MO3HUIMI0 IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUUTHIBATh B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHSI JIFOACH C Pa3HBIMHU yOCKICHUSIMHU, KYJIbTYPHBIMU IEHHOCTSIMU
Y COI[MAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B MPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX M MCCIEIOBATEILCKUX 3a/1ady, YBaXKUTEIbHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXKICHUU CIOPHBIX BOIIPOCOB
OHMOJIOTUYECKOTO COJIePKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUSI K CBOEMY HApoJ]y, UyBCTBa OTBETCTBEHHOCTU IEPE.
PoauHoii, ropmoctu 3a CBOM Kpau, CBOKO PoavHYy, CBOM A3BIK U KYJBTYDY,
MPOIIOE U HACTOAIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIECIAUI0 M TaMSITHUKAM
NPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, MUCKYCCTBE, CIOPTE, TEXHOJIOTHSIX,
TPYZE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE U
pa3BUTHE OWOJOTHU, TMOHUMAHUS 3HAYCHHUS OWOJOTMHM B TO3HAHWU 3aKOHOB
IPUPOBI, B ’KU3HU YEIOBEKA U COBPEMEHHOI'O 00IIECTBa;

uzeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIIyX€HHUI0 M 3amuTte OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTENSIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATUS IEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBHHU C
TpaauuusiMu HapoaoB Poccuuy;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ACTETUKY ObITA, HAYYHOIO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JEHUCTBUS KUBOW MPUPOABI U €&
LEHHOCTH,;

TOTOBHOCTh K CAMOBBIPA)KEHHUIO B Pa3HBIX BHJAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) puznveckoro BocnuTaHus, GopMuUpoOBaHUS KYJIbTYPbI 310POBbS U
IMOIMOHAJIBHOIO 0JIaronoJIyYns:

NOHUMaHUE W peaju3alus 3I0pOBOr0 M 0e30macHOro ooOpasza KU3HU
(310poBOo€e  mHUTaHHWE, COONIOAEHUWE TUTMEHWYECKHX TMpaBUiI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUH H OTHABIXA, pPEryJsipHas (undeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DPU3MYECKOMY U MICUXUUYECKOMY 3/10POBBIO;

MOHMMAHHWE LIEHHOCTH TMPaBWI WHIUBUAYaJbHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 OBEICHHMS B CUTYAIUAX, YTPOKAIOIINX 30POBBIO M KU3HU JIFOICH;

OCO3HaHME MOCIEACTBUI U HETIPUATHS BPEIHBIX IPUBBIUEK (YIOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AKTMBHOM AEATEIIBHOCTH TE€XHOJOTMYECKOU U COLMAJIbHOU
HaIIPaBJICHHOCTH, CIIOCOOHOCTD MHULIMUPOBATH, IJJAHUPOBATH 17|
CaMOCTOSITEJILHO BBITIOIHSATh TaKyIO JEATEIbHOCTD;

WHTEPEC K pa3audHbIM chepam mpodheCcCHOHATBHON ACITEIIBHOCTH, YMECHUE
COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymie mnpodeccun €W pearnu30BHIBATH
cOOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU II€JIeCO00pa3HOe OTHOLIEHUE K MPHUPOAE KaK HUCTOUYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKOW KYyJIbTYphl: MPUOOpPETEHHE OTBITA
IJIAHUPOBAHUS TOCTYNIKOB W OLEHKM HX BO3MOXHBIX MOCIEACTBUN s
OKpY>Karollen Cpe.ibl;



OCO3HaHME riI00aJbHOT0 XapaKTepa HKOJIOTHYECKUX MPoOJieM U MyTel ux
peLIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMbIe TPH H3YyUYEHUU OWOJIOTHUU
3HAHUS U YMEHHS TPU pEHICHUU MpoOJeM, CBSI3aHHBIX C PalMOHATHHBIM
IPUPOAOIOIb30BaHUEM (COONIOJIEHUE TpaBWJl TMOBEACHHUS B  IPUPOJE,
HaAIPaBJICHHBIX HA COXPAHEHUE PABHOBECHS B 3KOCHCTEMaX, OXpaHy BHUJOB,
AKOCHCTEM, OHOChephl);

AKTUBHOE HENPUATHE JACUCTBUM, MNPUHOCAIIMX BpEd OKPYKAIOLIEH
NPUPOAHON CpeJie, YMEHHUE MPOrHO3UPOBATh HEOIArONpUSTHBIE KOJIOTUUECKHE
MOCJICICTBUS NMPEANPUHUMACMBIX IEUCTBUHN U MIPEAOTBpAIIATh UX;

HaJIM4YMAE PA3BUTOLO HKOJOTMYECKOTO  MBIIUIEHUS, 3KOJOTHMYECKOU
KYJbTYpPbl, OIbITA JIEATEIBHOCTH HKOJOTHMYECKON HAaINpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMH B IMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMATILHON
NpakTUKe, TOTOBHOCTM K Y4YacTHMIO B TMPaKTUYECKOH  JEATEIbHOCTU
HKOJIOTUYECKOMN HANPaBI€HHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOT'O Ha JUAJIOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B MOJHKYJIBTYpPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIHCKOM KYJBTYPbl KaK CPE/ICTBA
B3aUMOJICHCTBUS MEXKY JIFOAbMU U NMO3HAHUS MUPA;

NOHWMaHUe crherupuKr OWOJIOTMH KaK HayKd, OCO3HAHHS €€ poiid B
dbopMHUpPOBAHUY PAMOHATHFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IE€JIO0CTHOTO
IPEICTaBICHUs 00 OKpYKalOUIEM MUPE KaK O €AMHCTBE MPUPOJbI, YETOBEKA U
oO1IecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M peleHUuH MNpodiieM
COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JIJII COBPEMEHHOW ITUBUIIN3AIIUN:
oOecrieueHus: HOBOT'O YPOBHSI Pa3BUTHsSI MEIUIMHBI, CO3/IaHUE MEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX peuiaTh pPecypcHble MpoOJEeMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTeH BhIX0/a U3 TTI00aTBHBIX IKOJIOTUYECKUX MPoodiIeM
U obOecrnedeHuss Tmepexoda K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAIHLHOMY
UCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJTYYCHUU OMOJOTUYECKHX 3HAHUN B IEJAX
MOBBIIICHUS OOIIEH KYyJIbTypbl, €CTECTBEHHO-HAYyYHOW TPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouiuxcs,
dbopmupyemMoil mpu U3y4eHur OUOJIOTHY;



IIOHUMAHKE CYIIIHOCTU METOOB II03HAHUs, UCII0JIb3YEMBIX B €CTCCTBEHHBIX
HAyKaxX, CIHOCOOHOCTH HCIOJb30BaTh IMOJyYaeMble 3HAHUS MJIs aHalu3a U
O0OBSCHEHHUS SIBICHHUI OKPY>KAIOLIET0 MUPA U MPOUCXOASIINX B HEM U3MEHEHMUIA,
yMEHHE JeJlaTh OOOCHOBAaHHBIE 3aKJIIOUEHHUS Ha OCHOBE HAyuYHBIX (PAKTOB U
UMEIOIIUXCS JAaHHBIX C LIEJIBIO ITOJIYYEHHUs TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CAMOCTOSITENBHO KCIOJIb30BAaTh OMOJOTUYECKHE 3HAHUS IS
pelieHus mpoOyieM B PeabHBIX )KU3HEHHBIX CUTYAIIHsX;

OCO3HAaHME LICHHOCTU HAy4YHOM JESATEIbHOCTH, TOTOBHOCTh OCYILECTBIIAThH
IIPOCKTHYIO U UCCIIENOBATEIBCKYIO AEATEIbHOCTD UHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BAHHUIO H
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHMNA MO OMOJOTHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOEHHUS y4eOHOTO peaMeTa «bruonorus»
BKJIFOYAIOT: 3HAYMMBbIE JUIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMXCSA
MEXAUCLUIUINHAPHBIE (MeXnpeaMeTHBIE) oOIIeHayYHbIE MOHATHS,
OTpa)karollue IIEJIOCTHOCTh HAYYHOW KAapTHHBI MHpa U CHEIU(PUKY METO/IOB
MO3HAHUSA, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HSHEPrusi,
SBJIICHHE, TMPOLIECC, CHCTEMa, Hay4yHbId (aKT, NPHUHLMI, THUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeloBaHUE, HaOJIOJeHHE, HU3MEpEHUE,
HKCIIEPUMEHT U JIPyTHE); YHUBEPCAIbHbIE YueOHbIe NeHCTBUA (IT03HABATEIbHBIE,
KOMMYHUKATHBHBIE, PpETryJATUBHBIE), oOOecrneunBaroue (GopmMupoBaHue
(YyHKUMOHATBHOW TPAMOTHOCTH M COLMAIBHON KOMIIETEHLIMH OOYYaroIIHUXCS;
CHOCOOHOCTH 00YYaIOIIMXCsI UCTOIb30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKME 3HAHWA U YHUBEpCaJbHbIE ydeOHbIE JEHCTBUA B
II03HABATEILHON U COLIMATILHOU MPAKTUKE.

B pesynapraTte wu3ydyeHuss OWONOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOydaromierocss OyayT c(opMuUpoBaHBl MO3HABATEIHHBIC
yHUBEpCaJIbHbIE Y4YeOHBbIE JCHCTBUSA, KOMMYHUKATUBHBIC YHHBEPCAJIbHbBIE
y4yeOHble JEUCTBUS, PEryJSITUBHBIE YHHUBEpCajdbHble YueOHbIE JIEWCTBHS,
COBMECTHAs JAESTENbHOCTb.

MetanpeameTHble pe3yJbTaTbl OCBOCHUS NMPOTPaMMbl CPEIHEro 0OIIero
00pa3oBaHUsl IOJKHBI OTPaXKaTh:

OBiageHue  yHHMBepCAJbHBIMH  Y4eOHBIMH  NO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOrHYecKHe JeicTBHS:



CaMOCTOATENbHO  (OpMyNIHpOBaTh U aKTyaJlIM3UpOBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHUHM 3HAHWMN MPHUEMBI JIOTHUYECKOTO MBIIIIICHUS
(aHanmu3a, CUHTE3a, CpaBHEHWs], KiaccuuUKaiuu, 0000IIeHHs), PaCKpbIBAThH
CMBIC]I OHMOJIOTMYECKHX TMOHSATUN (BBIACIATH MX XapakTEpHbIE MPHU3HAKH,
yCTaHABJIMBATh CBS3U C IPYTUMH MTOHSATHSIMH);

OTIpENIeNATh [EeNN NEeATeIbHOCTH, 3a/laBasl MapaMeTphl M KPUTEPUU HX
JTOCTW)KEHUS, COOTHOCHUTHh PE3YyJbTaThl JACSITEIBHOCTH C IOCTaBICHHBIMU
LEJSIMU;

UCIIOIb30BaTh OMOJIOTUYECKHE TOHATUSA Il OObsICHEHUs (PAaKTOB U
SIBJICHUM KUBOU IPUPOJIBIL,

CTPOUTH JIOTHYECKUE PACCYX ACHHUS (MHIYKTUBHBIC, IECIyKTUBHBIC, IIO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B PACCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHSITh  CXEMHO-MOJICNbHBIC  CpPeACTBA  JUISl  TPEICTaBICHUS
CYIIIECTBEHHBIX CBSI3€M U OTHOIIIEHUH B U3y4aeMBbIX OMOJIOTUYECKUX OOBEKTAX, a
TaKK€ MPOTHUBOPEYUH  PA3HOTO  POJA, BBISBICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaIN3a UMEIONTUXCS
MaTepHUAIbHBIX U HEMAaTepPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh, OIIEHUBATh COOTBETCTBUE
PE3yIbTATOB MEJISM, OIICHUBATH PUCKHU MOCIICICTBHNA EATESILHOCTH,

KOOPJIMHUPOBATh ¥ BBINOJHATH pabOTy B YCIOBHSIX PEATbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PELICHUH )KM3HEHHBIX MTPOOJIeM.

2) 0a3oBbIe McCIeI0BaATEIbCKUE 1eHCTBUA:

BIAJICTh  HABBIKAMH  y4€OHO-HCCIICIOBATEIHCKOH W TPOSKTHOU
JeSITEbHOCTH, HABBIKAMU pa3pelieHus Mpo0IeM, CTOCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB pEIICHUs MPAKTUYECKUX 3ajad,
MPUMEHEHUIO Pa3TUIHBIX METOIOB TTO3HAHUS;

WCIIOJIb30BaTh PAa3IUYHBIC BHJIBI JCATEIHHOCTU IO TMOJYYCHUIO HOBOTO
3HAHMS, €r0 MHTEpIpEeTaIui, MPeoOpa3oBaHUI0O M MPUMEHEHUI0 B y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE IPU CO3/IaHUU YUEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaT,  HAYYHBIA  THN  MBIIIICHUS,  BIAAETh  HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHSATUSIMH U METOJaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJadydl B 00pa30BaTEIbHOU
NESATENbHOCTU U KU3HEHHBIX CUTYaIUsX;



BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalIM3HpPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI JJIS JOKA3aTelhCTBA
CBOUX YTBEPIKJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIIICHNUS,

aHAIM3UPOBATh TIOJNYYCHHbIE B XOJI€ PEIICHHs 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MECHECHHE B
HOBBIX yCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH 1EJICHANPABICHHBIN MOUCK MEPEHOCca CPEJICTB U CIIOCOO0B
JEHCTBYSI B MPOPECCHOHANBHYIO CPELLY;

yYMETh TIEPCHOCHUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTHYCCKYIO 00JIaCTH
KU3ZHEICATCTLHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE MJICH, TIPeIaraTh OPUTHUHAIBHBIC TTOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JTOMTyCKAIOIIHNE aTbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B PA3IMYHBIX MCTOYHUKAX HWHMopmanuu (Tekcre
y4eOHOr0 MocoOusi, HayYHO-TIONYJISIPHOM JTUTEepaType, OMOIOTHUECKUX CIOBAPSIX
U CTIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHATU3UPOBATH
uHGOPMAITMIO PA3TUYHBIX BUIOB U (OPM TMPEACTABICHUS, KPUTHUICCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HENIPOTHUBOPEUUBOCTH;

(GbopMyITUPOBATh 3aMPOCH U IPUMEHATH Pa3IMYHbIC METOBI TIPH IMOUCKE U
oTOOope Ouosornueckoit uHpopmanuu, HeoOXOAMMOM JIJIsl BEITIOJIHEHUS YU4EeOHBIX
3azay;

npUOOPETaTh OMBIT MCHOIB30BAHMS MH(DOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJIb30BaHUS
Pa3TUYHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TPEICTABICHUS
ouosnorndyeckoit wuHpopmau (cxembl, Tpaduku, aAUArpaMMbl, TaOJIUIBI,
PUCYHKH U JPYTOE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KauyeCTBE CpEIACTBa Tpu padboTe ¢
Ounosnorndeckoi WHGOPMANMEH: TPUMEHITh XUMHUYECKHE, (Qu3ndeckue u
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (DOPMYJIbI, a0OpeBHATYpY, HOMEHKIATYPY,
UCTIONb30BaTh M MPEOOpa3OBHIBATH  3HAKOBO-CHMBOJIMUECKHE  CpEACTBA
HATJISTHOCTH;

BIQJCTh  HaBBIKAMH  PACIIO3HABAHWS W 3aIMUTHl  WHQPOPMAIINH,
uHGOPMAITMOHHON 0€30MTaCHOCTH JTIMYHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMU A€l CTBUSIMM:

1) oOenmue:



OCYLIECTBJIATh KOMMYHHUKAallUM BO BcCeX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JHAJIOTE WM JIUCKYCCHUU MO CYIIECTBY OOCYKIA€MOW TEMBI
(ymenue 3amaBaTh BOINPOCHL, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIIBHO
BBIIIOJTHEHUS MPEJIaracMoil 3aJ1auu, YYUThIBATh UHTEPECHI U COIIACOBAHHOCTh
NO3UIUN APYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHUH);

pacro3HaBaTh HEBEpOAJIbHBIE CPEJCTBA OOIICHHUS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYAIIHMH,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOILEHUS U B3aUMOJICHCTBHUSI, TOHUMATh
HAMEpPEHUsSI JAPYTuX JIIOJed, TMPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K
co0eceTHUKY 1 B KOPPEKTHOU opMe (HopMyITupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHAasl 1eATeJIbHOCTh:

MOHUMATh U UCIIOIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHAUBHUIYadIbHON
paboTel mpuU  penieHUuH  OWOJOTHYECKOM  mpoOjeMbl, 00OCHOBHIBATH
HEO0OXOIUMOCTh MTPUMEHEHUS TPYIIOBLIX (POPM B3aMMOJIEUCTBUS MPU PEILICHUU
y4eOHOM 3a7a4H;

BBIOWPATh TEMATUKy W METOJIBI COBMECTHBIX JCHCTBUU C y4E€TOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEMN KaXKJI0T0 YI€HA KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JESATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacrpenensaTh pojid ¢ y4€TOM MHEHMH YYaCTHHKOB, OOCYXKIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIAJa M KAXKJIOIO0 YYaCTHHUKAa KOMAaH[bl B
001l pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLEHHBATh HJEU C MO3ULHUH HOBHU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISTh IMO3UTHBHOE CTPATETHMUYECKOE TMOBEAEHUE B Pa3JIMYHBIX
CUTYyalUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMU JAeHCTBUSIMH:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIsl BBIABICHUS NPOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMUECKHX 3HAHUW IICJIEBBIC M CMBICIOBHIC
YCTAHOBKHU B CBOMX JICMCTBUSIX M MOCTYIIKAX MO OTHOLIECHHIO K )KUBOM MPUPOJIE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;



CaMOCTOSITENILHO OCYUIECTBIISATh TO3HABATEIBHYIO IESITEIbHOCTD, BHISBIIATh
poOJieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHOM
NEATEeIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH pPEHICHUS TpoOieMbl ¢ y4ETOM
UMEIOIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX TIPEIIIOYTCHHIM;

Jenatb  OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTbH 32 PELICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO ITUPOKOU JSPYAUIIMN B
Pa3HBIX O0JIACTSIX 3HAHWM, MOCTOSHHO TOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JIESITEILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJaJeTh HAaBbIKAMHU II03HABATEIbHOW pPEQIIEKCMM KaK OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTaTOB U
OCHOBAHM, UCIIOJIB30BATh MPUEMBI pedIeKCHH IS OTICHKU CUTYaIlnH, BEIOOpa
BEPHOI'O PELICHUS;

YMETh OLEHUBATh PUCKA M CBOEBPEMEHHO INMPUHHMATh PEIICHUS MO HX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI U apryMEHThI JIPYTHX MPU aHAIM3E PE3yIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE Ce0s U APYTrHUX:

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI U apryMEHThI JIPYTHX MPU aHAIM3E€ PE3yIbTaTOB
NEeATENbHOCTH;

IPU3HABATH CBOE MPaBO U MPABO APYIUX HA OIMIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.
MNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3yNbTaThl OCBOSHHS COJEp)KaHUs ydeOHOro mMpeaMera
«buonorus» Ha yrayOn€HHOM YpPOBHE OpPHUEHTHUPOBAaHBI Ha oOecredeHue
npoduiabHOrO  O0yueHHs oOydvaromuxcsi Ouonoruu. OHU  BKJIIOYAIOT:
cnenuduyueckue i1 OUOJIOTUU HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUM
110 OCBOCHHIO, MHTEPIIPETALIMU U TPEOOPA30BAHUIO 3HAHHMA, BUIBI ICITEILHOCTH
M0 TIOJIyYCHHIO HOBBIX 3HAHUU M UX MPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX, a



TaK)K€ B PpEANbHBIX JKU3HEHHBIX CUTyauusx. lIpeameTHble pe3ylbTaThl
MpeACTaBIEHBI IO TOJjaM U3yUYCHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS YueOHOTO TIpeameTa «buonorus» B 10
Kacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MeECT€ WU pOJM OUOJIOTMM B CHUCTEME
€CTECTBEHHBIX HAYK, B (JOPMUPOBAHUHN €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWW 3aKOHOB TMPHUPOJIBI W pEIICHWH TPoOJIeM parmOHAIBHOTO
PUPOAOIIOIH30BAHNUS, O BKIIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMON OHMOJOTrMYECKUX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE OMOJIOTHYECKNE TEPMUHBI M TOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYJISAIHUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTb, U3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJIOrMUYECKUE TEOPUU
(knerounas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HaciencTBeHHOCTH T. Moprana), yuenusi (H. 1. BaBunoBa — o nienTpax
MHOTOOOpa3usi M  TMPOUCXOXKJICHUS  KYJbTYpPHBIX  pAcTEHUM), 3aKOHBI
(enrHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACILEIIIICHUS, YACTOTHI TaMET,
HE3aBUCUMOrO HaciuenoBanuss [. Menzaens, TOMOJIOTHYECKUX PSAIOB B
HACJICICTBEHHOM  u3MeHunBocth  H. n. Basunoga), MPUHLHIIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHU HAy4YHOTO NO3HAHMS, UCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHUCaHUE, H3MEpPEHUe,
HAOJTIOICHHE, SKCTICPUMEHT);

YMEHHUE BBIACIATh CYLIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHCIIE
OakTepuid, rpubOB, PACTCHHH, KMBOTHBIX U YEJIOBEKAa, CTPOCHUSI OPraHOB U
CUCTEM  OpraHOB  pAacTeHWH,  KUBOTHBIX, YeJI0BEKa,  MPOLIECCOB
KU3ZHEACATEIbHOCTH, MPOTEKAIINX B OpPraHM3Max pacTeHHU, *KUBOTHBIX H
4eJIOBeKa, OMOJIOTMYECKUX IPOIecCCOB: oOMeHa BemecTB (MeTadoIu3Mm),
IPEBPAILLEHUS HEPTUHU, OpPOKEHUs, aBTOTPOPHOrO U TreTepoTpOPHOro TUIIOB
nuTaHus, (OTOCMHTE3a W XEMOCHWHTE3a, MHUTO3a, MeHo03a, TraMeTOTeHe3a,
IMOpHUOTEHE3a, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHAUBUYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJEHCTBUS IT'€HOB,
reTepo3uca, HCKyCCTBEHHOT0 0TO0Pa;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3M MEXK]y OpraHOMJaMU KIETKU U HUX
GYHKIMAMH, CTPOCHHUEM KIETOK Pa3HBbIX TKAHEW M WX (YHKIUSIMH, MEXKIY
OpraHamMM M CHCTEMaMH OpPraHOB y PAacCTEHHH, KMBOTHBIX M YEJIOBEKa M HX
GYHKIUSAMH, MEXAY CUCTEMaMU OPraHOB W UX (DYHKIHUSIMHU, MEXIY TanaMu



oOMEHa BENIeCTB, JTalaMH KJIETOYHOTO LHMKJIA M JKU3HEHHBIX LHKIOB
OpraHU3MOB, dTalaMu 3MOPHOHAIBHOTO PA3BUTHS, TEHOTHIIOM WU (DEHOTHUIIOM,
dbenoTunom u pakTopamu cpeapl OOUTAHMUS;

YMEHUE BBISBISTH OTIMYUTEIbHBIC IPU3HAKHU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCMOJIb30BATh COOTBETCTBYIOIIME APryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO I CHMBOJIUKY IS TOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHUE pelmaTh OWOJOTMYECKUE 3a/layd, BBISIBISATH MNPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY HMCCIEIyEMBbIMU OMOJOTMYECKHMH IMPOLIECCAMH U
SIBJICHUSIMH, JIeJlaTh BBIBOJBI M TPOTHO3BI HA OCHOBAaHWW TOJYYCHHBIX
pe3ynbTaToB;

yYMEHUE BBITIOJIHATH J1a00OpaTOpHbIE M MPaKTUYECKUE paboThl, COOII0IAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPATh WX IKCIECPUMEHTATHHBIMH
cpenctBamu, (HopMyIupys LeTdb HCCIEIOBAaHUS, aHAIU3UPOBATH IMOJIYYCHHBIC
pe3ynbTaThl U AeNaTh BHIBObL;

YMEHHE y4acTBOBATh B YUYEOHO-MCCIIEIOBATEILCKON paboTe Mo Ouoioruu,
OKOJIOTUU W MEIUIIMHE, TIPOBOAMMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABISATH MOJYYEHHBIE Ppe3yJbTaThl HAa  YYCHHUYECKHUX
KOH(EPEeHITUSAX;

YMEHHUE OIEHWBATh ITHYECCKUE ACIEKThI COBPEMEHHBIX HCCIEIOBAHHUHN B
obmact  OMOJIOTMM U MEOUUUHBI  (KJIOHHUPOBAHUE, HCKYCCTBEHHOE
OTUIOZIOTBOPEHUE, HAMPABIEHHOE U3MEHEHNE TeHOMA U CO3/IaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BbIOOp OyAylel npodeccuoHanbHOM
NESITETHHOCTH B 00JIaCTH OMOJIOTUH, METUITUHBI, ONOTEXHOJIOTHH, BETEPUHAPHH,
CEJBbCKOTO XO035IUCTBA, 1002000 (S:10)7 IPOMBIIIEHHOCTH, yTIyOJsiTh
MO3HABATENbHBIII ~ WMHTEpPEC, HaIpaBJICHHBIM HA  OCO3HAHHBIA  BBHIOOP
COOTBETCTBYIOIICH Mpodeccuu v MPoA0IKEHNE OMOJIOTHYECKOr0 00pa30BaHuUs B
OpraHM3alMsIX CpeIHEero NpoheCCUOHAIBLHOTO U BhICIIET0 00pa30BaHMUsL.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOrO peamera «buonorus» B 11
KJ1acce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ W POJU OHUOJOTUH B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBECHHO-HAYYHOU
KapTUHBI MHpA, B MO3HAHWU 3aKOHOB TMPHUPOJBI U PEHICHUH 3KOJIOTHUYECKHX
npo0JieM 4YeloBEeuecTBa, a TakKKe B PELIEHUH BOMPOCOB PAMOHAIBHOIO
IPUPOIOIIONH30BaHNUS, i B POPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K PUPOJIE,



0O0IIECTBY, YEJIOBEKY, O BKJIaJI€ POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B
pa3BUTHE OUOJIOTUH;

yMEHUE BIIAJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHWUW, KOTOpas BKIIOYACT
OTpeJeIeHUs] U MOHUMAaHUE CYIIHOCTH OCHOBOIIOJATAIOMINX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BHJ, dKOocHcTeMa, Ouocdepa), OMOJIOTHYECKHE TECOPUH
(@BomonmonHass teopust Y. JlapBuHA, CHHTETHYECKAas TEOPHS DBOJIOIHH),
yuenust (A. H. CeBepuoBa — 0 HyTAX M HampaBlIeHHUSIX 3Bomounu, B.H.
Bepnaackoro — o 6mocdepe), 3akoHbl (TeHeTHYeCKoro paBHoBecus k. Xapau u
B. Baitn6epra, 3apoapiiieBoro cxojactea K. M. bapa), npaBuna (Mmuaumyma FO.
JInbuxa, 3KOJOrMYECKON MHUpaMUbl SHEPIHH), THNOTE3bl (TUIOTE3a «MHUpa
PHK» V. I'mnGepra);

yMEHUE BIAJCTh OCHOBHBIMH  METOJaMH  HAy4YHOTO  IIO3HAHMS,
UCIOJIb3YEeMbIMU B OHOJIOTMYECKUX HCCIENIOBAHUSX JKUBBIX OOBEKTOB U
AKOCHUCTEM (OmMHCaHue, U3MEpPEHHe, HaOI0JICHUE, DKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIICHKY aHTPOIIOTC€HHBIX N3MEHECHHUI B IPUPO/IC;

YMEHUE BBIJICTATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OMOTECOIIEHO30B,
KOcUCTEM U Ouocdepsl, CTAOMIM3UPYIOUIETO, ABUKYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJIIIONaTPUYECKOTO U CUMITIaTPUIECKOTO
BUI000PA30BaHUsA, BIUSHHUS JBIKYIIUX CHJI DOBOJIONMKA Ha TeHO(POH]
MOMYJISIIAN, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHusl, YepeI0BaHUs
HAIPaBJICHUN 5SBOJIIOLMK, KPYroBOpOTa BEHIECTB W IMOTOKAa JHEPruu B
AKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXAY NPOIECCAMU DBOJIIOIHH,
JBYKYIIUMH CUJIAMU aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3JIMYHbBIX YKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OpTraHU3MOB;

YMEHUE  BBISBIATH  OTJIWYUTCIBHBIC TPHU3HAKM  JKUBBIX  CHCTEM,
IIPUCIIOCOOJICHHOCTh BHJIOB K Cpejie 0OMTaHUs, aOMOTHYCCKUX U OMOTHYCCKHX
KOMITIOHEHTOB JKOCHCTEM, B3aMMOCBSA3EH OpPraHU3MOB B COOOIIECTBAX,
AHTPOIIOTCHHBIX U3MEHEHUI B 9KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCTOJIb30BaTh COOTBETCTBYIOIIME ApTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO | CHMBOJIUKY JJISI TOKA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYMIM, B3aMMOCBS3U OpPraHU3MOB U Cpeabl OOWUTaHuUS,
€MHCTBA YEJIOBEYECKUX pac, HEOOXOJIMMOCTH COXpPAaHEHUsS MHOrooOpaszus
BUJIOB ¥ DKOCHCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MIPUPOIBI U YCIIOBEUECTBA;

yMEHUE pemaTh OWOJOTUYECKHE 3a/layd, BBISIBISTH MPUYUHHO-
CJICICTBCHHBIC CBSI3M MEXIY HCCIEIyEMBbIMH OMOJIOTMUYECKHUMH IPOIIECCaMH U
SBIICHUSIMH, JI€JaTh BBIBOJbI K TMPOTHO3bI HAa OCHOBAaHUM MOJYYEHHBIX
pe3ynbTaToB;



YMEHHE BBITIOJHATH JTAOOPATOPHBIE U MPAKTHYECKHE padOThI, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPATh WX IKCIECPUMEHTATHHBIMH
cpenctBamu, (HopmMyIupys LeTb HCCIEIOBAaHUS, aHAIU3UPOBATH IMOJIYYCHHBIC
PE3yJIbTATHI U ACTATh BBIBOJIBL;

YMEHHE y4acTBOBATh B YU4EOHO-MCCIIEIOBATEIbCKON paboTe Mo OuoiIoruu,
IKOJIOTUU W MEIUIIMHE, TIPOBOAMMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABISATH MOJYYEHHBIE Ppe3yJbTaThl HAa  YYCHHUYECKHUX
KOH(EPEeHITUAX;

YMEHHUE OIICHUBATh THUIOTE3bl M TEOPUHM O TPOUCXOXKICHUU IKU3HH,
YeJIOBeKa M 4YEeJIOBEUECKMX pac, O MNPUYMHAX, MOCIEICTBHIX W CHOco0ax
peAOTBpAIeHUS TII00aIbHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BHIOOP OymyIiel mpodeccCHoHaTbHON
NEATENHPHOCTH B 00JacTH OHWOJIOTHH, OKOJIOTHH, MPHUPOJIONOIL30BAHMSI,
MEUITUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUH, CETTLCKOTO XO3SICTBA,
MUIICBOM  MPOMBINUICHHOCTH,  YIyOJsTh  TMO3HABaTEJIbHBIM  HMHTEpEC,
HanpaBleHHBI Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH mpodeccun u
MIPOJOJDKEHNE OMOJIOTHYECKOT0 O0pa3oBaHUsS B OPTaHHW3AIUAX CPEIHETO
Ipo¢eCCHOHATILHOTO M BBICIIIETO 00pa30BaHHUs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC

N KosanuecTBo yacos DJIeKTPOHHBbIE

° (uudpossbie)
n/ HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI KoHTPOoJbLHBI IpakTHuec
Bcero o0pa3oBaTe/ibHbIE
I e padoThI KHe padoThl
pecypcsl
1 buonorus xak Hayka
2 JKuBble cuCcTEMBI U UX U3YUYEHUE
3 buomnorus knetku 2 0.5
4 XHUMHYECKask OpraHu3anus KIeTKN 10
5 Crpoenne u pyHKIUH KICTKU 8 2
6 OOMeH BelecTB U NPEeBpalleHUEe YIHEPTUH B KIIETKE 9
7 HacnencTeennas nndopmanus u peanu3anus e€ B KIIETKE 9 0.5
8 JKU3HEHHBIN [IUKIT KIETKH 6 1
9 Crpoenue U pyHKIIUN OpPraHU3MOB 17 1.5
10 Pa3sMHOXk€EHME U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HacJIE€ICTBEHHOCTH U U3MEHYHBOCTHU ) 0.5
OpraHHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexkuusi OpraHnu3MoB 4 1
16 buorexHomorust 1 CHHTETHYECKasi OMOJIOTHS 4




17 PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KUIACC

N KoaunvecTBo yacos DJIeKTPOHHbIE
n/ HaumeHnoBaHue pa3iesioB U TeM NPOTrPaMMbl Koutpoabnbi | ITIpakTudec (undposnie)
Bcero o0pa3oBaTe/ibHbIE
n e padoThI KHe padoThl pecypebi
| 3apoKIEHUE U Pa3BUTHUE 3BOIIOLUOHHBIX 4
MpeJCTaBICHUN B ONOIOTHH
2 MukposBonronus U €€ pe3ysbTaThl 14 2
3 Maxkpo3BOIIOLHS U €€ PE3yTbTAThI 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 3eMiie 15 1.5
5 [IpoucxoxacHUE YeI0BEKA — aHTPOIIOTEHES 10 1
6 DKOoJIOTusl — HayKa O B3aUMOOTHOILIEHHUSX OPraHU3MOB U 3 0.5
HAaJOpPTaHU3MEHHBIX CUCTEM C OKPYXKaloLIe cpenon
7 Opranu3mel U cpeqia OOUTaHUS 1.5
DKOJI0TUs BUAOB U MOIMYJISILUNA 0.5
9 DKosorust coo0IIecTB. DKOJOTHUECKUE CUCTEMbI 12 0.5
10 buocdepa — rinobanbHast sKkocucTeMa
11 YenoBek U OKpy»Karoas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

KoanuyecTBO 4acoB

Bcero K/P

IIp/p

Hdara
U3Yy4YeH
usi

DJIEKTPOH
HbIe
uupposeie
o0pa3oBat
eJIbHbIE

pecypchl

buonorus kak KOMILJICKCHas HayKa M KaK 4aCTb COBPEMECHHOTI'O O6III€CTB3.

JKuBbIe CUCTEMEI U HX CBOMCTBA

ypOBHeBaH OopraHu3anus )XUBbIX CUCTCM

AlW|IN | =

Hcropus oTkpbITUA 1 n3y4yeHus kietku. Kiierounas teopus

—_ | = | =] =

MeToabl MOJIEKYJIIPHOH B KIIETOYHOM Onosoruu. [Ipaktudeckas pabora
«M3y4yeHnne MeTo10B KJIIETOYHOH Onosoruu (XpoMmaTorpadus,
anekTpodopes, nuddepeHnuanpaoe eHTpudyruposanue, [11[P)»

0.5

XUMHUYECKUN COCTaB KIJIETKHA

MI/IHepaHBHHe BCIICCTBA KIJICTKH, UX ouojoruyeckas poJib

Oprannueckue BemiecTBa kieTkn — Oenku. JlabopaTopHas paborta
«O0Hapy)xeHHe OETTKOB ¢ TOMOIIBI0 KAYeCTBEHHBIX PEAKIIHI)

0.5

CoiicTBa, KIaccuukanys U GyHKIUU OSIKOB

10

OpFaHI/I‘-IeCKI/IC BCIICCTBA KJIICTKU — YIJICBO/bL

11

OpraHqucxne BCIICCTBA KIICTKHU — JIMIIMABI

12

Hyxnennoseie kucnotsl. JIHK n PHK. JIaGoparopnas pabota
«HccnenoBanue HyKJICHHOBBIX KUCIIOT, BBIICJICHHBIX U3 KIETOK

0.5




Pa3JIMYHBIX OPTraHU3MOB»

13 Crpoenue u pynkuuu AT®. Jipyrue nykieosuarpudocharsr (HTD)

14 Cexsenunponanue JJHK. MeToipl reHOMUKH, TPaHCKPUIITOMUKH,
IIPOTEOMHKHI

15 MeToabl CTpYKTypHOU OHOJIOTUH

16 Tune! knetok. [Ipokapuornyeckas KieTka

17 Crtpoenue sykapuotudeckon kietku. [Ipakruueckas padora «M3ydenue 0.5
CBOMCTB KJICTOYHOU MEMOpaHbI» '

18 [ToBepXHOCTHBIN anmapar KIeTKH

19 OnnomeMOpaHHBIE OpraHouAb! KiIeTKU. [IpakTiueckas paboTta 0
«M3yuenune NBUKEHUS [IUTOILUIa3Mbl B PACTUTEIBHBIX KIETKAX) o
[TosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHJPHUH, TUIACTUIBL.

20 JIaGoparopnas pabota «lccnenoBanue mia3Moau3a 1 Jemia3mMoin3a B 0.5
PacTUTENBHBIX KIIETKAX)»

21 HememOpaHHbIe OpraHOU bl KIETKU

22 Crtpoenue u GyHKIUHU sIpa

” CpaBHuTeNbHAs XapaKTEPUCTHKA KJIETOK dyKapuoT. JlaboparopHas 0.5
pabota «M3ydyeHue cTpoeHus KIETOK pa3IMuHbIX OPraHU3MOBY '
ACCUMUJISIIIAA ¥ TUCCUMMUJIISIIIASA — JIB€ CTOPOHBI MeTabou3Ma. Turiel

24 obOMmeHa BemiectB. JlabopaTopHas padora «/3ydeHne KaTaIuTHISCKOM
aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMUJIa3bl UM KaTaasbl)»
depMeHTaTUBHBIN XapaKTep peakuuii KIeTOYHOr0 MeTaboIr3Ma.

25 JIaGoparophas pabota «/3yueHne pepMEeHTaTUBHOTO pacUICTIIICHUS 0.5
MEPOKCH/Ia BOJOPOJA B PACTUTENIBHBIX U )KUBOTHBIX KIJIETKaX)»

26 benku-akTuBaTOpH! U OEIKU-UHTUOUTOPHI




27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 1

28 dortocuHTE3 1

29 XemocuHtes. JJaboparopras padota «CpaBHEHHE TTPOIIECCOB | 0.5
(OTOCHHTE3a N XEMOCHHTE3a» '

30 AHasrpoOHbIe opranu3Mbl. Buasl Oposkenus. JlabopaTopHas pabora 1
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U IbIXaHUS

31 AdpoOHBIE OpraHU3Mbl. DTallbl SHEPreTUYECKOI0 OOMEHa 1

1 DHeprusi MeMOpaHHoro rpaaueHTa npotoHoB. Cunte3 AT®: pabora |
npoToHHON AT®-cuHTa3bI

33 Peaknum MaTpu4HOro cCHHTE3a 1

34 Tpanckpunuus — Matpuussiid cuare3 PHK 1

35 Tpancasuus u e€ Tansl 1

36 Konupoanue amunokuciot. Poias prbocom B OrocuHTe3e Oenka 1

37 Opranu3ais reHoMa y poKaproT U DYKapuoT 1

38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y 3YKapUOT 1

39 Bupycel — BHeKJIeTOUHBIE ()OPMBI )KUZHU U OOIHUTaTHBIC TTAPA3HTHI. 1 0.5
[Ipaktuyeckas padora «Co3zgaHue MOJEU BUPYyCay '

40 Bupycuble 3a601eBaHus YeI0BEKa, dKUBOTHBIX, PACTEHUN 1

41 HanorexHomornu B OMOJIOrMH U MEIUIINHE 1

42 JKu3HEeHHBIN UK KIIETKHA 1

43 Matpuunsiii cuntes JHK 1

44 Xpomocomsl. Jlaboparopnas pabota «/3ydeHrne XxpoMocoM Ha TOTOBBIX 1 0.5
MHUKpOTIpenaparax»

45 Jlenenvie KIeTKH — MHUTO3 1




Tune! knetok. Kapuokunes u nutokunes. JJaboparopHas padora

46 «Habnrogenne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa TyKa (Ha TOTOBBIX | 0.5
MUKpOTIpenaparax)»

47 Perynsiuus >KM3HEHHOTO HUKJIA KJIETOK 1

48 Opranu3m Kak eHHOE 11EJI0€ 1

49 Tkanu pacrenuil. JlJaboparopHas padota «3yueHne TkaHel pacTeHUI» 1 0.5

50 TkaHu )KUBOTHBIX U yenoBeka. JlaboparopHas padora «l3ydeHnue Tkanei 1 0.5
YKUBOTHBIX»

51 Opransl. Cuctemsl opraHoB. JlabopatopHast padota «/3yuenue opranoB | 0.5
LIBETKOBOT'O PACTEHUSI»

52 Onopa Tena opraHu3MoB 1

53 JIBu>KeHHne OpraHu3MoB 1

54 IIuranue opranu3smMoB 1

55 [Iuranue MO3BOHOYHBIX KUBOTHBIX. [ unieBapuTenbHas cucrema |
YyeJloBeKa

56 JlpIxaHue opraHnu3MoB 1

57 JIpIxaHue 1Mo3BOHOYHBIX KUBOTHBIX U YEIOBEKA 1

58 TpaHcnopT BEECTB y OPraHU3MOB 1

59 KpoBeHocHas cuctema mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

60 Brinenenue y opranuzmMoB 1

61 3ammTa y opraHu3MOB 1

62 HNMMyHHas cucTeMa 4enoBeKa 1

63 PazapaxxuMocTh U perynsiius y opranu3smMoB 1

64 I'ymopanbHas peryaainus U SHIOKPUHHAS CUCTEMA )KUBOTHBIX M YEJIOBEKA 1




65

q)OpMLI Pa3MHOKCHHA OPraHu3MOB

66 [TonoBoe pa3zMHOXKEeHUE

67 Meiio3
I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. JlabopaTopHas

68 pabota «M3y4eHne cTpoeHHs MOJIOBBIX KIETOK Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»

69 NunuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

70 3akiaaKa OpraHoB M TKAHEW U3 3apO/IbIIIEBBIX JIUCTKOB

71 PocT u pa3BuTue xuBoTHBIX. JJaboparopHas pabota «BrisiBieHue 0.5
MIPU3HAKOB CXOJICTBA 3apOABIIIEH TO3BOHOYHBIX JKUBOTHBIX) '

7 Paszmuoxxenue u pa3sutue pactenuil. Jlaboparopnas padora «Ctpoenue 0.5
OpraHOB Pa3MHOXKEHHS BBICIIUX PACTCHHIN '

73 HcTopust cTaHOBIEHUS U Pa3BUTHS TCHETUKH KaK HAYKH

74 OcHoBHbIE TIOHATHUS U CUMBOJIBI TeHeTUKH. JlabopaTtopHas paboTa 0.5
«/po3oduna kak 00BEKT TEHETUYECKUX UCCIIEIOBAaHUID) '
3aKOHOMEPHOCTH HACJIeI0BaHMs MPU3HAKOB. MOHOTHOPHUIHOE

75 ckperntuBanue. [Ipaktuueckas padota "M3yuenue pe3ynpbTaToB 0.5
MOHOTHOPUAHOTO CKPEIIUBAHUA Y 1p030(uisl"

76 HuTtonornyeckue 0OCHOBHI MOHOTMOPUIHOTO CKPEIIMBaHUS

77 AHanusupyroliee ckpeuuBanue. HermonHnoe nomuHupoBanue

73 Jurubpunnoe ckpemmbanue. [IpakTuueckas padota «3yuenue 0.5
pe3yIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUIBD» '

79 [uTomornyeckue OCHOBBI JUTUOPUTHOTO CKPEUTUBAHUS

80 CuermieHHOE HACJIeI0BaHHE MMPU3HAKOB

81 XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH




82

['eneTuka nona

1
83 T'eHoTHn Kak 11eJI0CTHASA CUCTEMA 1
84 I'eneT4eCcKnii KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA 1
85 N3MeHYnBOCTB IPU3HAKOB. BUIbI N3MEHUUBOCTH 1
86 MonudukanonHas ”3MEHYHBOCTh 1
BapuanwonHssIi psii v BapuannonHas kpuasi. JlaboparopHas padota
87 «HccnenoBanue 3aKkOHOMEPHOCTENH MOAM(PUKAIIMOHHON N3MEHUYUBOCTH. 1 0.5
[TocTpoeHne BapuallMOHHOTO psifia U BApUALIMOHHON KPUBOW»
88 I'enoTunmueckas n3aMeHUNBOCTh. KoMOMHAaTUBHAS N3MEHUYUBOCTD 1
29 MyTanuoHHast ©3MeHYMBOCTb. [IpakTndeckas padora « Myramuu y 1 0.5
Ipo30(uiIsl (Ha TOTOBBIX MUKPOIIPETIapaTax ) '
90 3aKOHOMEPHOCTH MYTALIMOHHOTO MpoLiecca. JMUT€HETHKA U 1
SMUTCHOMUKA
01 I'eneruka yenoseka. [IpakTuueckas pabota «CocTaBieHre U aHATU3 | 0.5
POIOCIOBHOMN '
92 MeTtoapl METUIIMHCKON T€HETUKU 1
93 3HaueHue MEIULMHCKON T€HETUKY B IPEIOTBPALICHUH U JIEUEHUU |
TeHeTUYECKUX 3a00JIeBaHU YelloBeKa
94 OcHoBHble TIOHATHS ceneknun. JlabopaTopHas padora «l3ydeHnue copToB ) 0.5
KYJBTYPHBIX PACTEHUN U MTOPOJ] JOMAIITHUX >KUBOTHBIX) '
95 Mertoab! cenekIMOHHOM paboTsl. JlabopaTopHas pabora «M3yuenue 1 0.5
METOJI0B CEJIEKIIUHA PACTEHUI» '
96 JlocTrxkeHust ceJeKIuu pacTeHU 1 KUBOTHBIX. [IpakTHueckas pabota |
«ITpuBHBKa pacTeHUI
97 CoxpaHeHue, U3y4YeHHE U UCIIOJIb30BAaHNE TEHETUYECKUX PECYPCOB 1




buorexHonorus kak HayKa U O0Tpaciib IIpOU3BOACTBA. HpaKTI/I‘ICCKaﬂ

78 pabota «3ydueHrne 00bEKTOB OUOTEXHOIOTUI 1 0-5
99 OcCHOBHBIE HANIPABJICHHUS] CAHTETHYECKOW OMOIOTHI 1
100 | XpomMOCOMHas U T€HHasl NHKEHEPUS 1
101 MeaunuHcKkre OMOTEXHOJIOTHI 1
102 | Pesepsusbiit ypok. [loBTOpenue, 06001eHre, ccTeMaTU3allus 3HaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 13.5




11 KUIACC

KoanuyectBo yacos JIEKTP
OHHBbIC
uuppos
Ne Jara ble
n/ Tema ypoxa usyye | obdpa3os
n Beero Kip Tp/p HUSA aTejIbH
ble
pecypc
bl
1 OpomtonnonHas teopus Y. Jlapsuna 1
2 JBrKyiue cuibl 3B0JOIMY BUAOB 1o Y. JlapBuny 1
3 Bopnrba 3a cymiecTBoBaHUE, €CTECTBEHHBINH U HCKYCCTBEHHBIN 0TOOD |
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH IBOIIOLIMHU 1
5 Dransl 3BOJIIOLIMOHHOTO MPOLIECCa: MUKPOIBOIIOLMS U MAKPO3BOJIIOLUS 1
6 [Homynsauus — 3neMeHTapHast €AMHULIA YBOJIKOLUT 1
7 3akoH renernueckoro paBHoBecus J[x. Xapau, B. BalinGepra. 1 0.5
JlabopartopHas paboTa «BbIsiBIeHHE H3MEHUYUBOCTH Y 0c0Oel OJTHOTO BUAA» '
8 DneMeHTapHbIe (PaKTOPHI IBOIOIUN 1
9 Dddekt ocHoBarens. IHPexT OyTHIIIOUHOTO TOPIIBIIIKA 1
10 Murpauuu. M301smunn nonyJssiuii: reorpaduyeckas, Ouonornyeckast 1
11 EctecTBeHHBII 0TOOP — HaMpaBIOMUN (HAKTOP IBOIIOIHIH 1
12 [TonoBoit oTOOp 1
13 IMpucocoOICHHOCTh OPraHM3MOB KaK Pe3yJIbTaT MUKPOIBOIIOIHH. 1 0.5




JlaGopatopHas pabota «3yueHre apoMopo30B 1 UIHMO0AAANITALMN Y
pacTeHH U )KUBOTHBIX»

[Tpumeps! mpucnocoOaeHH y Opranu3MoB: MOP(OIOrHIecKUe,

14 (dbuzmomornueckue, OMOXUMUIECKre, moBeAeHUYeckue. JlaboparopHas padota 1 0.5
«ITpucnocobsieHnst OpraHU3MOB U UX OTHOCHTEIIbHAS 11eJIECO00Pa3HOCThY

15 Bun, ero kpurepuu u ctpykrypa. Jlaboparopnas pabora «CpaBHEHHUE BHIOB | 0.5
110 MOP(HOIOTHIECKOMY KPUTEPUIOH '

16 CrpykTypa BUa 1

17 Bunoobpa3oBanue Kak pe3ysibTaT MUKPOIBOJIOLIH 1

18 CBs3b MUKPOIBOJTIOLIMH ¥ ATTUAEMHUOIOT I 1

19 MakposBostonus. [1ageoHToornyeckue MeTo bl U3y4eHHUsl SBOJIFOIUN 1

20 Buoreorpadudeckre MeTOAbI H3y4YESHHUS IBOITIOIMN 1

)1 DOMOPHOIOTHYECKHUE U CPABHUTEIHHO-MOP(HOIOTHUECKHAE METO Bl U3YUCHHUS |
3BOJIIOLUN

2 MonekynsipHO-TeHETHUECKHUEe, OMOXUMHUYECKHE U MAaTEeMaTUYECKHUE METO/IbI 1
W3YUYEHUS HBOJIIOLUN

23 OO6mre 3aKOHOMEPHOCTH IBOJIOIUN 1

24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB DBOJIIOIIMH 1

25 HayuHnble runoressl NpoMCX0XKIEHUS )KU3HU Ha 3emiie 1

26 JloHayuHbIe peCTaBIEHUS O 3aPOKICHUN KUZHU 1

27 OCHOBHBIE 3Tallbl HEOPTaHUYECKON IBOJTIOIIUU 1

28 ['unoressl 3apoKACHUS KUZHA 1

29 Hctopus 3eman 1 Metoabl e€ n3yuenus. JlaboparopHas padora «M3ydenue u 1 0.5

OIMMCAHUC UCKOITAaCMBbIX OCTATKOB JPCBHUX OPraHU3MOB»




30

HauanpHbie 3TaIbI OpFaHquCKOﬁ 3BOJIFOIINH

31 DBOJIIOLHS DYKAPUOT 1

1 OcCHOBHBIE 2Tarbl HBOJTIOIIMN pacTUTENIbHOTO Mupa. [IpakTuueckas pabora | 0.5
«M3yuenue 0coOEHHOCTEN CTPOEHUS paCTEHUI pa3HbIX OT/IEIOB)» '

33 OcCHOBHBIE 3TaIlbl 3BOIIOLUH )KUBOTHOI'O MUpa 1

14 DBoroIus )KUBOTHBIX. [IpakTuyeckas padora «3ydenne ocobeHHOCTEH 1 0.5
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»

35 Pa3BuTune xu3HU Ha 3eMJie 10 3paM U iepuoaam 1

36 MaccoBbie BEIMUPAHHS — IKOJOTHYECKHE KPU3UCHI MPOIILTIOTO 1

37 CoBpeMEHHBIHN 3KOJIOTUIECKUI KPU3HC, €r0 0COOCHHOCTH 1

38 CoBpeMeHHasl cucTeMa OpraHu4eCcKOro Npouioro 1

39 OCHOBHBIE CUCTEMAaTUYECKHUE TPYIIIbl OPraHU3MOB 1

40 AHTPOIOJIOTHS — HAayKa O YEJIOBEKE 1

41 Passutne npeacraBieHu O MPOUCXOKACHUH YETIOBEKA 1
MecTo yenoBeka B CUCTEMe opraHndeckoro mupa. JlaboparopHas padora

42 «3yuenune 0coOEHHOCTE CTPOSHUS CKEleTa YeIOBEKa, CBI3aHHBIX C 1 0.5
MPSAMOXO0XKICHUEM

43 JIBrOKyI1lIM€ CHIIbl aHTPOIIOTeHE3a 1

44 CooTHolIeHre OMOJIOTHYECKUX B COITUATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E 1

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a 1

46 [Tasneorenerrika U MajJ€OreHOMHUKA 1

47 DBOJIIOLIHUS COBPEMEHHOTO YEJIOBEKA 1

43 UYenoeueckue packl. [Ipaktudeckas padora «3ydeHue 3K0JI0rH4ecKux | 0.5

aJanTalyil 4eJIoBeEKa




49

MC)KI[I/ICI_II/IHJ'II/IHapHLIe METOAbI aHTPOIOJIOTUHN

50 3apoKICHUE U Pa3BUTUE DKOJIOTHHI 1

51 Mertoasl skonoruu. JlaboparopHas padota «3ydeHre MeTo10B | 0.5
HKOJIOTUIECKUX HUCCIICAOBAHUIDY '

52 3HaueHHE PKOJOTUUECKUX 3HAHUH JIJIs1 YeJIOBEeKa 1

53 Okonornyeckue pakTopbl 1

54 AbuoTtnueckue paktopbl. CBeT Kak sKonorudeckuid pakrop. JlaboparopHas | 0.5
pabota «BolsiBneHNE MPUCTIOCOOIECHUI OPraHu3MOB K BIUSHUIO CBETa» '
Abuotnyeckue gaktopsl. TemmnepaTypa Kak 3KOJIOrHUecKUid (hakTop.

55 JlabGopaTtopHas pabota «BpisBiieHrE TPUCTTOCOOTEHU OPTaHU3MOB K 1 0.5
BJIMSIHUIO TEMIIEpaTyphD»
AbuoTtnueckue pakTopbl. BraxkHOCTH KakK 3KOJIOTHYECKUH (pakTop.

56 JlabopaTopHas paboTa « AHATOMHUYECKHE OCOOEHHOCTH PACTEHHUM U3 Pa3HBIX 1 0.5
MECT OOMTAHUSD)

57 Cpenpl 0OuTaHUsI OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 JKusnenusie popMbl OpraHU3MOB 1

60 buortnueckue paxTopsl 1

61 3HavyeHne OMOTUYECKHUX B3aUMOACUCTBUI Ui CYIIIECTBOBAaHHS OPraHU3MOB B |
cpenie oouTaHus

62 DKOJIOTMYECKHE XapaKTEPUCTUKU MOITyJIALNN |

63 OcHoBHbIE TIOKa3aTeNIN NOMYJISILIUU: YUCIEHHOCTb, INIOTHOCTh, BO3pAaCcTHAs U |
MOJIOBAs CTPYKTypa

64 OcHoBHbIE TIOKa3aTeNIN NOMYJISILIMU: POKAAEMOCTh, IPUPOCT, TEMIT POCTA, |

CMCPTHOCTH, MUI'PALIUA




65

DKoslorn4eckas CTpyKTypa MOy JIALUH

66 JlnHamMuKa nomyJiiuu U €€ peryJisius 1
67 Kpussle pocta unciaeHHocTH nonyssinuu. Kpusbie BbKUBaHUS 1
68 Dkonorudeckas Huia Buaa. Jlaboparopuas padora «lIpucnocobnenus | 0.5
CEMSIH PaCTEHUH K PacCeICHUIO» '
69 Bun xak cucrema nonyJisinuin 1
70 3aKOHOMEPHOCTH MOBEJAEHHUS U MUTPAIIUN KUBOTHBIX 1
71 Co00111€cTBO OpraHU3MOB — OHOLIEHO3 1
72 DKocucrema Kak OTKpbITasi cCUCTEMA 1
73 KpyroBopoT BemiecTB 1 HOTOK SHEPTUH B IKOCUCTEME |
74 OCHOBHBIE IOKA3aTENIN YKOCUCTEMBI 1
75 DKOJIOrH4eCKHUe MUpaMH bl 1
76 N3menenus coo0I1ecTB — CyKIECCHH 1
77 [IpupoHbie 5KOCUCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEH U 1
OKEaHOB
78 [IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTEINEH, MyCThIHb 1
79 AHTPOINOr€HHbIE SKOCUCTEMBI 1
20 Ypboskocucremsl. [Ipaktuueckas padora «M3yueHue u onvcanue | 0.5
ypOO3KOCHCTEMBI» '
21 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPraHU3MOB B I
JKOCHUCTEMAX
MexaHu3Mbl BO3JICICTBHS 3arpsA3HEHUN Pa3HBIX TUIIOB Ha
82 cyOOpraHM3MEHHOM, OPraHU3MEHHOM, TOMYJIAIIMOHHOM U 9KOCUCTEMHOM 1

YPOBHSX




83 buocdepa — oOmiennanerapHas 060104ka 3eMiIu 1
84 VYuenue B. . Bepnaackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUSI OMOC(EphI 1
86 KpyroBopoThI BENIECTB U OMOTCOXUMHYECKHUE ITUKITBI 1
87 3oHanpHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYILIH 1
88 YcroitunBocTh OMOCheps 1
89 DKOJIOTHYECKHE KPU3HUCHI U UX TPUUHHBI 1
90 BosneiicTBue uenoBeka Ha 6nochepy 1
91 AHTpPOIIOT€HHOE BO3JIEICTBUE HA PACTUTEIIbHBIN U )KUBOTHBINA MUD 1
92 OxpaHa npuposl 1
93 OcHOBHbIE IPUHIUIIBI YCTOWYUBOTO Pa3BUTHS YEIOBEUYECTBA U IPUPO/IBI 1
94 ParmonansHoe MpUPOIONONB30BaHUE M COXPAHEHUE OUOJIOTHYECKOTO 1
pa3HooOpasust 3emiu
95 O6006menue no Teme «MUKPOIBOIIOLMS U €€ Pe3yIbTaThD» 1
96 O6061eHne o Teme « Makpo3BOTIOIUS U €€ Pe3yIbTaTh» 1
97 O6061enue no Teme «[Ipoucxoxaenue u pa3BUTHE )KU3HU Ha 3eMIIe» 1
98 O6o06menue no Teme «IIpoucxoxaeHne yenoBeKa — aHTPOIIOTECHE3) 1
99 O6o0061eHne 1o TeMe «IKOJIOrHsl — HayKa O B3AUMOOTHOILICHUSIX )
OpPTraHUu3MOB»
100 O600menue mo reme «OpraHu3Mbl U Cpeia OOUTaAHUS 1
101 O6001menune mo TeMe « DKOJIOTHS BUOB U TIOMYJISIIUI 1
102 | OGo6menwue mo teme «buocdepa — rirodampHAsT IKOCHCTEMAY) 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5







YYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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