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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpefHero obmiero odpazoBaHusi pazpabotaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHOi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeIMETHOU obsiactu «ECTeCTBEHHO-
HayuyHble mpenMers». CormacHo mnonoxkenusM DPI'OC COO mpodunbHbIe
ydeOHbIE TIPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MIPU3BAaHBl OOCCIIECYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, CpeHUM TTPOoeCCUOHATIBHBIM U BBICIIUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJarouuxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIACTM HAy4YHOT'O 3HAaHMsSI, CBSI3aHHOTO C OMOJIOTHUEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaeisieT o0si3aTesbHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHuE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHAYET TMOCJIEIOBATeIbHOCTh H3YYEHHs] y4eOHOro Marepuaia ¢ Y4yeToM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme mno Ouojgoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyarojaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTWYECKUX  3HAHUMH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCMUTaHUWE OEpeXKHOTr0 OTHOIICHUS K OKpYXKarolled NpupoaHou cpene. B
mporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanmuzaruu  TpeboBanuii PI'OC COO k TUIAHUPYEMBIM
JUYHOCTHBIM, METAIlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIBHOW  JEATEIbHOCTU
oOy4Jarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTHUYECKOTO O00pa3oBaHMs Ha
YpOBHE CpeAHEro 00IIero 0opa3zoBaHusl.

VYueOubiit npenmer «buosorus» Ha YpoBHE CPEIHEro o0uiero oopa3oBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha
pacIvipeHue U yriyOJieHHe 3HAaHUW O0O0yYaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX
MOJICKYJIIPHON W KJIETOYHOW OWMOJOTHH, SMOPHOJIOTUM W OHOJIOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIUU, OMOTEXHOJIOTUH, YBOTFOIIMOHHOTO YISHUS U IKOJIOTHH.



Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriyOJleHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ovonornyeckoro  o0Opa3oBaHMsl B By3ax W OpraHU3alMsIX  CPEIHETO
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/ejoB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOIYy4YalrOT pa3BuThe. Tak,
pacmiupeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIATHOTO U IOMCKOBOIO
XapakTepa, KOTOPbIE MOXHO HMCIOJIb30BATh KaK OPUEHTHUPHI I MOCIEAYIOLIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMy mnpenmery "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4YarOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro paszHooOpasus miaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMU PA3BUTUS, T€HETUKU W CEJIEKUUH, OMOTEXHOJOTMU U CUHTETHYECKOU
OMOJIOrMHY, AKTyalM3UPYIOTCS 3HAHMS OOy4yarolMuXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usnonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYueOnslii npeamer  «buonorus»  mpu3zBaH  00€CEYUTh  OCBOEHUE
0Oy4aroIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIe)KAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMYJIsIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIJIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJAEpXKaHUS HHTepeca oO0ydarommxcs K OHOJIOTMH Hapsay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUECKOI0 MaTepHalia B COAECPKAaHUU MPOTrPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WM MHOW o0nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOe’KHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

[enp n3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra M NPUOOpETEHUE YMEHUM
WCIIOJIb30BaTh TH 3HaHUS B (DOPMUPOBAHUM MHTEpeca K OnmpenenéHHoil o0aacTu
poeCCHOHANILHON NIeATETbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBEICHHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHusI.

Joctmxenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEHICHUEM CIISIYIOIINX 3aa4:



OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNs, B, OMOTE01EeH03, OMocdepa); 0 BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHUE OOYy4YaloMIMXCd C METOJAMH TO3HAHHUS >KHUBOM TMPUPOJIBI:
UCCJIEIOBATENCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTHH, SMOpPUOJIIOTMM U OWOJOTMM pPa3BUTHUS, TEHETHUKU U
CEeNIeKIIMM, OWOTEXHOJOTUU U CHHTETHYECKOW OHOJIOTHUH, TMaJeOHTOJIOTHH,
OKOJIOTUH);  METOJlaMH  CaMOCTOSITEIbHOTO  TPOBEACHUS  OMOJOTHYECKUX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmoJeHue, HU3MEpEeHue,
AKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaZIcHUE OOYyYaIOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIHMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTHYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTU I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3IOPOBBI0  OKPYXKAlOIIMX JItoJed; OOOCHOBBIBaTH M COOJIOAATh  MeEphl
npoHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPAaBUIIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOW >KU3HEIEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOIMINXCSI HHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TPOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSIMH W COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMK B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JoTuei
OMOJIOTMYECKOT0 UCCIIEIOBaHMS, IPOBEJCHMUS AKCTIEPUMEHTAIILHBIX
UCCIIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJAEIUPOBAaHUS OMOIOTMUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHHUE Yy 00y4YarOIMXCsl LIEHHOCTHOTO OTHOILEHUS K *KUBOW MPUPOJIE B
LEJIOM U K OTJENbHBIM €€ 00bEKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTHUYECKOM,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TOBEICHUS B TMPUPO/IE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  OOyYaroMMMHCS  KOMIIETEHTHOCTH B paIlMOHaJIbHOM
MIPUPOJIOTIOIB30BaHUN (COOJIIOICHUE TIpaBUJI TOBEICHHUS B TIPUPOJE, OXPaHbI
BUJIOB, KOCUCTEM, Onocephl), COXpaHEHUH COOCTBEHHOTO 370POBbsI U 3/I0POBBS
OKpY)Karolux Jrojged  (coOmromeHuss Mep npodriakTuku — 3a0o0JieBaHUM,
oOecrnieueHrne O€30MacCHOCTH KHU3HEACITETPHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOJHOTO U  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MOBCETHEBHOM KU3HU;

CO37aHME  YCIOBMW  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VH/IMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUHU, CIOCOOCTBYIOIIEH



NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WH/IMBUIYIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH PErHOHa.

OO1ee 4ncao 4acoB, OTBEICHHBIX HA M3yYeHHE OMOJIOTHH Ha yriIyOJCHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

Ot6op opraHu3anOHHBIX (OPM, METOJOB M CPEIACTB OOyUYCHHsI OHOIOTHH
OCYIIIECTBISIETCS C YU4ETOM CHEIHM(HUKU €ro CoAepKaHWsS W HANpaBICHHOCTH Ha
IpOAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHH3alUsaX CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYEHUU OMOJIOTHH HA YIIyOJIEHHOM ypOBHE
SBIISIETCS TIPOBEJCHUE JIA0OpAaTOPHBIX M MpakThyeckux pabdbor. Taxxke ydactue
00yJarolumxcs B BBITOJHEHUH MPOCKTHBIX W y4EOHO-UCCIENOBATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPEIENSACeTCS y4YUTeIeM Ha OCHOBE HMEIOIINXCS
MaTepHaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

CopepkaHrue NpOrpaMMbl, BBIIEIECHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocynapctBeHHo# urtorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas O0MoJIorus — KOMIUIEKCHas: Hayka. KparTkass ucTopust pa3BUTHS
Ouonoruu.  buomornyeckue  HayKd M HU3ydYaeMble UMHU  NPOOJIEMBI.
@dyHIaMEHTaJbHbIE, NPUKIAJAHbIE M IIOUCKOBBIE HAyYHbIE HCCJIEIOBAHUS B
OHOJIOTHH.

3HaueHre OMoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosorued. 3HayeHHE OUOJIOTMU B
IIPAaKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa: MEIULHHE, CEJIbCKOM XO3SMICTBE,
IIPOMBIIUIEHHOCTH, OXPAaHe MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBa >KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JIMCKPETHOCTb U  LEIOCTHOCT,
CIIOKHOCTb M YIOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAaMOOpPraHM3alus,
CaMOBOCIPOU3BEACHHE, PA3IPaXKUMOCTh, U3MEHUMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIH, MOIYJISITUOHHO-BUIOBOM, AKOCHUCTEMHBIMN
(bmoreonenoTnyeckuit), OmochepHniii. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOro. JKW3HB Kak (opMa CylIeCTBOBAHUS
Matepuu. Hayku, n3ydaroniye »KMBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3aIUU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckod Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. [loHsaTHE 0 3aBUCUMON U
HE3aBUCUMOUN IiepeMeHHOU. IlnaHmpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. IloHsitue BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIll€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbraroB. IIpUuMHBI HMCKa)K€HUs pE3yJbTaToB J3KcrepumeHTa. [loHsAtne
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabmunpt u cxembl: «OCHOBHbIE TPU3HAKU >KU3HWY», «buonoruueckue
cuctembl», «CBOWMCTBA KHUBOW MaTepun», «YPOBHHU OpraHU3ALUU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».



O6opynoBanue:  jmabopaTopHOe  OOOpyAOBaHWE  HJIsi  TPOBEACHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHUS] COBPEMEHHOW KJIETOYHON
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(epeHIInaTbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIA MHKPOCKOI,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTE€pUAIbHBIX KJIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OuOJIOTUM
(xpomartorpadus, anextpodope3, aubdepeHuaibHoe EeHTPUGYTrUpOBaHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTEINs, pearcHTa, ydacTHe B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIOperysiuuud. MuHepaibHble BEIIeCcTBAa KJIETKH, UX OHOIoruyeckas
poJib. Posib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BewlecTBa KIETKH. buosornueckue mnojauMepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB O0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. Ipuonsi.

VYrneBonbl. MoHOCaxapu/ibl, TUCaxapyibl, OJTUTOCaXapyIbl U MOJIUCAXAPHUIBIL.
OO6muit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonornyeckue QpyHKIIMU YrII€eBOIOB.

Jlunuast. 'uapodunsHo-rTUapOPOOHBIE CBOMCTBA. Kitaccudukanus TUnuios.
Tpurnuuepunabl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, ITOTYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommiementapuoct. [IpaBumo Yapradda. Ctpykrypa



JIHK — nBoiinas cnmpans. Mectonaxoxnenue u Oouonorndeckue pynakmuu JTHK.
Buael PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizsu B Mosekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoisiorusi: OMOXUMUYECKue U OMO(DU3NUECKUE HCCIIETOBAHMS
COCTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuoOMOJeKyd. Moodenuposarnue
CmMpyKmypbol U OyHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes GUOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanun

[Toptpersr: JI. [lomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrnipeneneHue XUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJb», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyeKyn JUnuaoB», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyiasl ATO».

OOopynoBaHKE: XUMUYECKAs IOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIKOB C TOMOIIbIO KaU€CTBEHHBIX
pEaAKLIHIN.

JlaGoparopnass  paGora  «lccrmenoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUMH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHure MpoKapuoOTHIECKOM KieTku. KieTouHas cTeHka OakTepuid U apxen.
Oco0eHHOCTH CTpPOEHMsI TEeTepoTpOo(dHON W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOM KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTUYECKyH0 MeMOpaHy: MacCUBHbBIN
(muddy3us, obmeru€éHnas auddys3us), aKTUBHBIA (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. PaboTta Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aroruros3. Dk3ouuTo3. Kierounas
cteHka. CTpykTypa ¥ GyHKIIMHU KJIETOYHOW CTEHKH pacTeHU, TpuOOB.

[utomna3ma. [luto3one. Llutockener. [ABmxenne nurormiazMbl. OpraHouasl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBI KJIETKW: DHJOIUIa3MaTHYeCKas CeTh
(BIIC), anmapart T'ombmku, JTU30COMBI, UX CTpoeHHE W (yHKIHMH. B3anmMoCBS3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMma.
Mexanuszm nanpasnenus oenxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3



KJIETOYHBIX ~ MeMOpaH. [mamkuii  (arpaHyfispHBIA)  DHAOIUIaA3MATHYECKUN
petukynyM. CekperopHas ¢yHkius anmnapata ['onsmku. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. Tpancmopt
BEILIECTB B KJIeTKE. Bakyonn pacturenbHbIX KieToK. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABI  KIETKH:  MUTOXOHAPWUM,  ILJIACTHIBI.
IIpoucxoacoenue mumoxonopuii u naracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue U (yHKUMHW MHUTOXOHIpuM U rmuiactul. [lepBuunsle,
BTOPUYHBIE W  CIIOXKHBIE  TJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEUKOIIIACTHI BHICIIINX PACTEHUMN.

HememOpanubie opranouapl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKU. Pubocomsl. IIpomeosicymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmel. MBIIIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemok. MukpoTpyOoouku. KierouHsii
neHTp. CrTpoeHHe U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka sipa, XpOMATHH, KapUoILIa3Ma, SIPBINIKU, UX CTPOCHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HUHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTuHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU 6 mumose. oepmbiii
Mpancnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl U cxembl: «CTpoeHUE SyKapuOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKn», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHne MPOKaApUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpENnapaTbl pacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEenapaThl OaKTepUabHBIX KIETOK.

JlabopaTtopnasi padora «M3ydeHue CTpOEHHUS KIETOK Pa3IMYHbIX
OpPTraHU3MOBY.

IIpakTuyeckas padora «/3ydueHne CBOMCTB KJIETOUHON MEMOPAHBI.

JlabopaTopnass padora «lccnegoBaHue Ma3smMoiM3a W JACIUIA3MOJM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpalleHie JHEPTUHU B KJIeTKe

AcCUMMIIALINS U AUCCUMUIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEIIECTB: aBTOTPO(HBI W TeTepoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnieueHne KieTku: mnpeBpamnieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Merabommu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.



Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. bemku-
aKTUBATOPhl M OCJNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMUHbIX (PAKTOPOB.

[lepBUuHBIl CHUHTE3 OpraHUYECKHX BelecTB B KkieTke. DoTocuHTes.
AHOKCcuceHHbIll U OKcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yermpa. Poib XJI0OporiacToB B mpolecce
dborocunTe3a. CBetoBas u TeMHOBas gaspl. Pomoovixanue, Cs., C4. u CAM-munwvi
gpomocunmesa. IlpogykTuBHOCTh (PoTOCHHTE3a. BnusHue paznuuHbX (aKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HAUCHNE (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuLIupyromue OaKTepuH, XKele300aKTepuu, CcepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HAYEHHUE XEMOCHUHTE3a.

AHa’poOHble opranu3Mbl. Buael OpoxkeHus. I[IponykTel OposKeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHICTUICHUE TITIOKO3BI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHAPHUIA B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaser. llpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEKTUBHOCTh SFHEPTETUUECKOTO OOMEHa.

JleMoHCTpauumn

[Toptpersr: [Ix. IIpuctnu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «DOTOCUHTE3Y, «IHEpreTUuYecKkuii oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHHUE JII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMeEpe aMUIa3bl WK KaTallas3bl).

JlabopaTtopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICTIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue 1mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacseacrBeHHasi uHGoOpMaIus U peajinu3anus eé B KJIeTKe

Peakuun mMatpuuHoro cunrtesa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAacTBeHHOW nHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpuniusa — Marpuunbii cuHTte3 PHK. IlpuHmmmner
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.



Tpaucnsus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocunrese 6enka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanuwe amuHokuciaor. Ponb pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKApHUOT. Peryisius akTUBHOCTM I'€HOB Yy MNpOKapuoT. l'mmoresa
onepoHa (d. XKako0, XK. Mano). Monrexynapuvie mexanusmovl 3KCnpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HekiieTouHbIe (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHME
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6axmepuoghazos.
Obpamnas mpanckpunyus, pegepmasd, uHmezpasda.

Bupycurie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuit. CIIN]/], COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaius donvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuiel u cxemsl: «buocunTes Oenkay, «I'eHeTHdeckuii koa», «Bupyce»,
«bakrepuodarm».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. HMurepdaza u  MUTO3.
Oco0eHHOCTH TMpolieccOB, MpoTeKawIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  I[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epUo bl HTEpGa3bl.

Marpuunsii cunte3 JJHK — permukanms. [lpunnunsr perumkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aHTUNAPAIUIEIbHOCTb.
Mexanusm permkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Teromepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a U TPOUCXOISIINE B HUX

nporeccel. Tunel muro3za. KapuokuHe3 u 1nuToknHe3. buosiornyeckoe 3HayeHue
MHUTO3A.

Peryssiiiuss MUTOTHYECKOro MHMKJIA KiIeTKH. IIporpamMMupyeMasi KiieTOuHas
rudesb — anornTo3.

KrneTouHnoe sapo, XpoMOCOMBI, (YHKI[MOHAJIbHAs TEHOMHKA. Mexanusmol
npoaughepayuu, oughghepenyuposku, cmapenus u ubeau kKiemok. «l{ugposas
K1emKay — ouourgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu



Tabmuubr u cxembl: «KU3HEHHBIM UK KIETKW», «Mutosy», «CtpoeHue
xpomocomy, «Permkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIYKa».

JlabopaTtopnass  pabdora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHM3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHUS U  KU3ZHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIN, APYTHE MPOTUCTHI. KOJIOHNAIBHBIE OPraHU3MBI.

B3auMoCBsA3bp 4YacTe€l MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U
cucTeMsl opraHoB. Opranusm kak exuHoe uenoe. I'omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAsi, TPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
GyHKUIMIA U pacHONIOKEHHS TKaHEH B OpraHax pacTeHUM.

TkaHu KMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: ANUTEIUAJIbHAs,
COCJIMHUTENbHASA, MbIIIEYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
PACITOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHepaTUMBHbIE Opranbl pacteHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yesoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrtenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
TUIIBI COEAUHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTIOKIJIETOUHBIX pPaCcTEHUIl:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >XUBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

[Intanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOrO Trasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIuTanue >kxMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. I[lumeBapurenbHble kene3bl. [lnimeBapuTenbHas
CUCTEMA YEJIOBEKA.

Hprxanue opranu3mMoB. Jlpixanue pacteHuid. J{pixanue >xuBOTHBIX. [{uddyszus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE ~ YCJIOKHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y NTUL U
MIIeKonuTatomux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.



TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcriopT BemeCcTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHocHasi cucTteMa IMIO3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepare,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOparieHusi. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisiuus.

Beinenenne y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoKpartureinbHble Bakyonau. Opranel BbleneHus. PuibTpanus,
CeKpelusi U 00paTHOE BcachbIBaHHE KaK MEXaHU3MbI pabOThl OPraHOB BBIJCIICHUSI.
CBs13b NOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cCUCTEMaMU. Brienenue y
MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CTpoeHne M QpyHKIIMOHUPOBAHHE
He(pona. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuil M WUCTHI MPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pAacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbI crenuduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-celeKkTuBHOro ummyHuteta (I1. Dpnux, @. M.
bepner, C. Tonerasa). BocianutenbHble OTBETHI OpraHu3MoB. Posib BpoxkaEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte uM  perymsiiuss 'y OprauusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PazgpakumMocTe W perymanus y
pacteHuid. POcTOBbIE BENIECTBA U X 3HAYCHHUE.

HepBHas cucrema u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTIENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHas perysanus U SHAOKPHUHHAs CUCTEMA YKMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTtanamo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOrOKIETOUHbIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CuctemMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHEe CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ummynurer»,  «KumeunonosnoctHeie», «CxeMa  NUTaHUSA  PACTEHHID,



«KpOoBE€HOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHDY,
«Ctpoenue miaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  ntumy, «HepBHas — cucrtema
MJIeKonuTamux», «HepBHas cuctema yenoBeka», «Peduaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UIJIOKOXKHMX, UBbIC AK3EMIUIAPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMU TTOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmalia U OelKoB Mo IelCTBHEM (EPMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPAIIMK OMBITOB TI0 U3MEPEHUIO KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUMN, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlabopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bronorndecknii CMbICIT
M€i03a M TOJOBOro Tmpouecca. Meilo3 U €ro Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBoTHBIX. [10510BBIE KENESHI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS HWHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U



IIO3BOHOYHBIX JKMBOTHBIX. bHoJIOrM4yeckoe 3HaYeHHE NPSAMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B Ipolecce Menosa.
['ameTtorene3 y pacteHuid. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHHU.

MexaHn3MBl pETYISLIAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmunpel u cxembl: «BereraTuBHOE pa3MHOXKeHUE», «Turbl Oecnoaoro
pa3MHOXKEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CTtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HENpsAMOE pa3ButHe», «Pa3Buthe Malckoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymkw», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX pPACTECHUN,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHULEKIETOK H
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPENApATAX .

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTH W H3MEHYMBOCTH
OPraHU3MoOB

Hctopusi cTaHOBJIEHHMS M pa3BUTUS TEHETUKM Kak Hayku. Paborter I
Mengens, I'. ne ®pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJJielbHbIE TE€HBbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIM U PEIIECCUBHBIMI
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI  TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JlemoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbI CKPEIIUBAHUS.

JlaGopaTtopnasi pabGora «J/[po3oduna kKak OOBEKT TI'€HETHYECKUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

ennHo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs NMPU3HAKOB. L[{UTONIOrMYecKrne OCHOBBI
MOHOTHOPHUJIHOTO CKpPEIIMBaHUS. [ UIOTE3a YUCTOTHI TaMET.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HacIeIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonoruyeckue  OCHOBBI ~ JTUTUOPUIHOTO
CKpEILIUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHOe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojila. XpOMOCOMHBIM MEXAHU3M OIMpPEAEIEHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEepPOraMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXXECTBEHHBIN ajuiean3M. B3aumMopaeilicTBHe HeEaJUICIBHBIX T'E€HOB.
Kommiementaprnocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
TakKe (PU3MOJIOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUM.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuibr u cxemsl: «IlepBoiit 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3axoH
Mengens», «AHanu3upyouiee ckpenuBanue», «HemomHoe moMuUHUpPOBaHUEY,
«ClemIeHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapumotun npozodwib», «Kapuotunm mnTuiby,
«MHOXECTBEHHBIN alJICIN3M», « B3anMo1eliCTBHUE T'€HOBY.

O6opynoBaHue: MOJEIb JJIsI  JIEMOHCTpAllMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJICHUST M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb A
JIEMOHCTPAlMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.



IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB  MOHOTUOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass paGora  «l3ydyeHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KaueCTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpensl B (popMupoBaHUH
Moau(pUKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psn u BapuauuoHHas kpuBas (B. Horanmncen). CpolicTBa MoOIu(UKAIIMOHHON
M3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON NU3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3/IaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTranuoHHass W3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYUUMPOBaHHbIE MyTauuu. SnepHsle U
nuToria3MaTuyeckue Myrauuu. CoMaTUYecKue W IMOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIUSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYECKUXx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuiet u cxeMbl: «Buasl  um3meHumBOCTHY», «MoauduKamoHHas
U3MEHYHUBOCTDY, «KomOnHaTHBHas W3MCHYHUBOCTHY, «Meiio3y,
«OnnonoTBopeHuey, «I 'eHeTrndecKkre 3a00IeBaHUs YeI0BeKay, « Buasl MyTammii.

OO6opynoBaHuE: XUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTEHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psjga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckas padora «Mytaiuu y Apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioOBeKA

Kapuorun uyenoseka. MexayHapoaHas Mporpamma HCCIENOBaHHUS T€HOMa
yejnoBeka. MeTonbpl  M3ydeHUsT ~TIE€HETHMKH  YeJIOBEKAa: TIeHEaJOTMYeCKHM,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:



MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00JIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YeloBeKa. boJie3HM C HACleACTBEHHON MpelpacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Ipy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YeEJIOBEKa K
bU3MYEeCKOMY U XUMHUYECKOMY 3arpsi3HCHUIO OKpYKaromiei cpennl. [ eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpanun

Tabmuupsl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUUs. 3apOXKICHUE CEIEKIMH U JIOMECTHUKALMH.
Yuenue H. U. BaBunoBa o lleHTpax mNpoUCXOXKIEHUS U MHOro00Opasus
KYJbTYPHBIX pacTeHuil. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHUM U MOPOJ
#*uBOTHBIX. CopT, MmOpoAa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJIEKIIMOHHOU pabOThI.

MeTonbl cenekuMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnsiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUINY C TOMOIIBIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PagyanOHHBIN M XUMUYECKAW MYTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUSA U METOOB
pekomOuHaHTHBIX JIHK 11t momydeHus nexoqHoro Marepurana sl CEIeKIIUH.

[Tomyuenue MTOJITUILIIOUIOB. BryTtpusuaosas rUOpUIN3AIINS.
brnuskopoacTBEHHOE — CKpelMBaHue, wid  WHOpuauHr.  HepojcTBenHoe
CKpelnIMBaHue, Win ayTopuauHr. ['erepo3uc u ero mpuumHbl. VMcrnonb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIIMU PAaCTCHUMN U )KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHUE U U3YUYECHHE T'CHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUUN U
WX JUKAX  pOAWYed ISl CO3/JaHUsT  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yueHue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusl HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEHUEeM COBPDEMEHHbIX Memo008 HAYUYHLIX UCCIe008aAHUI,
nepeoosvix uoetli U NepCneKmuEHbIX MEeXHOI02ULL.

JleMoHCTpanun



[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuun», «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «3yyeHrne cOpTOB KyJIbTYPHBIX PACTEHUNA U MTOPOJT
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJIEKUHH PACTEHUH U
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBI YYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIA0OPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEeKThI, HUCHOJb3yeMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. Tpagunuonnas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIYYeHHE KHCIOMOJOYHBIX HPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOMOJOTHYECKUX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3taHre TEeXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U MX KOMIIOHEHTOB,
COJIepKallliX HE BCTPEUAOIIHNECS B MPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa unxeHepusa. MeTonbl KyJIbTypbl KIETOK W TKaHEW PACTEHUU H
#UBOTHBIX. KpuoOanku. Comatuyeckas THOpuAM3aLMdS U COMATUYECKUM
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
AULEKICTOK U KJIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIIAHTALMU SAECP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbIMYD.

XpoMOCOMHass W TeHHas HWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
KoHCcTpyupoBanue pekomOouHanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON MHKEHEPHH.

Menuuuackue 6uorexnosnoruu. [locrrenomuas nudposas meauuuna. [TLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoMa
YEeJNOBEKA I OLIEHKH COCTOSIHUS €ro 370poBbs. Mcmosb30BaHHWE CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Oumoumkenepus mnsg  pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COoueTaHWEM TEXHOJIOTHHA TPEXMEpHOro OMompwHTHHTA W cKaddonmaunara
JUISL PELIeHUs 3a1a4 IIePCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHure BEKTOPHBIX BaKIMH C IEJbI0 00ecrevyeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJEKYISPHBIX MEXaHU3MOB



¢ynkuonupoBanus PHK-coneprkammx BuUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.
JdeMoHCcTpaIMA
Tabmunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEeHepUsn», «I eHHass HHXKEHEPUsD».
JlaGopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.
IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX IPOTYKTOBY.
JIKcKkypeusi «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHUiA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHHH B
omnosioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BoJONUK BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnueckoit Teopun HBomtounu (CTDI). HeltpanbHas
Teopust 3Bomound. CoBpeMEHHas JBOJIOUMOHHAs  OuWojorud. 3HA4YCHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KaPTUHBI MUpAa.

JleMoHCTpauumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnidi U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KanycTbl», «[lopoabl TOMaIIHUX )XKUBOTHBIX», «CXxema 00pa30BaHUsI HOBBIX BHUOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUS JBIXKYIIMX CHJ 3BOJIOLMNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJTFOLIUNY.

Tema 2. MuKpo3BoOIIOLHA U €€ Pe3yJIbTATHI

[Tommymsiius Kak dJeMEHTapHasi eauHuIa dBOTIOIUA. COBpEMEHHBIE METO/IbI
OIICHKM TEHETUYECKOTO Pa3HOOOpa3uss M CTPYKTyphl momyisuuid. 3Mmenenwue
reHopoHa TOMYJSAIMKM KaK JJIEMEHTAPHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTrdeckoro paBHoBecus J[x. Xapnau, B. BaitnOepra.

DOnemeHTapHble (AKTOPHI (IBIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpelid TeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajuieed B momymsanusx. Oddext
OCHOBartelsl. JDgpgexm oOymuliounoeo 2opaviuika. CHUMNCEHUE 2eHemUYecKo2o
pasznoobpasus: npudunsvl u cieocmeus. llposenenue s3gpgpexma Opetigha cenog 6



oonbwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  mOMyJISIuiL:
reorpadudeckas (MpocTpaHCTBEHHAs ), OMoJIoTHYecKast (pernpoayKTUBHA ).

EcrectBennbiit oTOOp — HampaBisoomui (HakTop SBOJIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIIUMNA,  pPa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMH.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHMH y  OpraHu3MoB.  ApoMopdo3sl U
uanoagantanuu. [Ipumeps! nmpucnocobieHuii y opranu3MoB: MOp(hOIOTHYECKHE,
duznonornueckue, - OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
PUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOIOIMU. M3o0msius — kirodeBord (aktop BuaooOpazoBanusa. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUYECKOe  (IKOJOTUYECKOE), «MTHOBEHHOE (momuronaU3aIus,
rubpuau3anus). JJIMTeTbHOCTh BOIOIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHUPOBaAHUS OHMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONMIOIMOHHONM OWOJOTMHM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUMBOCTUA K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauumn

[Toptpersr: C. C. YetBepukos, 3. Maiip.

Tabnuupl U cxembl: «MyTalMOHHAasE W3MEHUYMBOCTHY», «llomynsiimonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuxyime
CWJIbl ABOJIIOLUNY, «IKOJOTMYECKass M30JSA1Us MONYJIALHUN ceBaHCKOU (openmy,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonynsiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «CxeMa
JIEUCTBUS €CTECTBEHHOTO o0TOOpa», «®Popmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«HpycTpualibHbId MenaHu3M», «KuBble uckonaemsie», «lI0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnonornueckre ananranun», «llpucrnocoOreHHOCTH OpraHu3smMoB €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITonumionasl pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel C MpUMEpaMH pPa3IMYHBIX MPUCTIOCOOJEHUN, dYyuyeraa NTUI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).



JlaGopaTtopnas  pabGora  «IIpucnocoOneHuss  OpraHM3mMoOB U  HX
OTHOCHUTEJbHAS 1IEJ1eCO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Mertonel W3ydeHMST MaKpol3BOJOLMHU. [laleOHTONOTMYECKME  METOIBI
uzydeHus: oHBomoiuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHE GIIOpBHl U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmm. Bumpl-
SHJEMUKHU U PEIUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
BOMIOIMU. ['eHeTMYecKkue MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  U3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (HUIOTEHETHUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoGpatumocTs 3BoMtonMK. AnantuBHas pagauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosep, 3. ['ekkensb.

Tabnuipl u cxembl: «DUIOTeHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHb, «PyIMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AaHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hay4Hnbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancnepmusi. JloHaydHbie TPEACTaBICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKas OHBOTIONMSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
OOpaszoBaHue mnoauMepoB U3 MoHOMepoB. KoamepBarHas runoresa A. .



OmnapuHa, runoTe3a nepBu4yHoro Oynpona Jx. XomnaeitHa, reHeTHUECKas TMIIOTE3a
I'. Ménnepa. PubGo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnn U MeToApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U  aOCOJIIOTHAS
reoXpoHOJIOrus. ['€0XpOoHOIOrnuecKast Kajaa: 30HbI, 3Pbl, IEPUOIbI, STOXU.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKH KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLUUU BBICHINX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue NIBETKOBBIX
pacTEHUI.

OCHOBHBIE ATallbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3eMie IO dpaM M MEpUuofaM: apxeu, MPOTEPO30W,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro yclIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3HUC, €rO
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanmu
opranu3MoB. OCHOBHbIE CUCTEMATUUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanpl  HEOPraHMYECKOW  3BoJOUUM», «['eoXpoHOJOrMYecKas  IIKaJIay,
«HauanpHble 3Tarnbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOW TpHPOABD», «CTpoeHuEe BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO



Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeiimuey, «KuiedHomnonocTHbiey,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[AJIE030MCKOMN 3pe», «Pa3BuTHe XKU3HU B ME3030MCKOM 3pey», «Pa3BuTHe KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydesla NTHI[ WU 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHass padora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOTO0 CUHTE3a OPTaHUYECKUX COSAUHEHUN B
NEepBUYHOM aTMOchepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3agaun aHTpONOaOruu. MeTOo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TIPEICTABICHUN O MPOMCXOXKIACHUM YEJIOBEKa. PelurnosHeie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

Cx0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKAa € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHUeckre. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIIBHOU
CUCTEMBI.

JIBrkymue cuiibl (hakTOpbl) aHTPOIOreHe3a: OMOJIOTHYECKUe, COI[UaTbHbBIC.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHWE YenoBeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIHE MPEKU YeJIOBEKOOOPa3HBIX 00€3bsH U
JMo1e. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0o0mMMA  MpesoK
HEAHJEPTATBLCKOTO YEJIOBEKA M 4EJIOBEKA pasyMHOro. YenoBeKk HeaHIAEPTaIbCKUN
Kak BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHBbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasleoreneTrka u najieOreHOMMKA.

DBOJIONNS COBPEMEHHOTO uesnoBeKka. EcrecTBeHHBIH OTOOp B MOIMYIISITUSX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,



nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. I[loHdarue o pace. bousblume pacel: eBpomneouaHas
(eBpaszuiickas),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusinue reorpaduueckoit cpenbl U Apedida reHoB Ha MOpPQOJIOTHIO U
(buU3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapable  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AHTPOMNOJIOTUSI U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAMA. bruoconuanbHble UCCIEIOBAHUSA MPUPOJBI YEJIOBEKA.
HccnenoBanrie KOABOIIONUN OMOJIOTMYECKOT0 U COLIUAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHbI», «CKeNeT dYeloBeKa M CKEJEeT MIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl 3BOTIOLMN YEITOBEKay, «Pachl 4eJIOBEKAY.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJCHCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOTIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBeKa, MOJIeIb
yeperna 4YeIOBeKa W uepena IIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKAa U KHUCTH
HIMMITaH3€, MOJEJIH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «3yyeHne 3KOJIOTMYECKHUX a/IallTalluil YETOBEKAY.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
9K0JIOTHMU. CBSI3b IKOJOTUU C IPYTUMHU HAYKAMM.

Metoasl skosoruu. IlosieBbie HaOMOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHue DKOJOTMYECKUX 3HAHWM JUIA  4YeJIOBEKA. OKOJIOTHUECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu



[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorum», «Metoasl 3xosorum», «Cxema
MOHHUTOPHUHIA OKPYXKaIOLEH CPEIbI».

JlabopaTtopHas padora «M3yueHne METOJIOB JKOJIOTUYECKUX
VICCJIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okosoruueckne (HakTopbl U 3aKOHOMEPHOCTU UX jAeicTBus. Knaccudukanus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JAEUCTBUS 3Kojormueckux (axrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOHMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢dakrtopel. CBeT Kak sKonorumdyeckuid (akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temnepatypa kak oskonorudyeckuit (axrtop. JleiicTBue Ttemmeparypbl Ha
opraHu3Msbl. [IoMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenuss pacteHuii K
NOJJIEp>KaHUI0 BOJHOrO Oananca. Kiaccudukanuss pacTeHUH MO OTHOLIEHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMuYeckKue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IIpucrnocoOneHuss OpraHusMoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguusbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznenusie Qopmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
JXKuzHeHHble POpPMBI pPACTEHUM: A€pEBbs, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0HMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buornueckue (bakTopBHI. Buner OMOTUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamnus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpoduueckue
B3aUMOJIEUCTBUS  (TomuYeckue, Qopuyeckue, ¢padbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYILECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanusd. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JlemoHcTpanuu

Tabmupl 1 cxeMmbl: «Okosnoruyeckue (akTopbl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu



XKUBOTHBIX», «Cpenbl OOWTaHHWS OpPraHU3MOB», «DBHOJOrMYECKHE PUTMBI»,
«Kusznennole  ¢opMbl  pacreHui», <« KuzHeHHble  (QOpPMBI  JKUBOTHBIXY,
«9KocucTEMa MMPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
OUTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «Cumomo3»,
«Kommencanuzm».

OobopyznoBanue: repOapud pacTeHUMM U KUBOTHBIX, INPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jIMYHBIX OSKOJIOTMYECKHX (PaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOUBBHIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJICKIUN TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PAacTEHUH, yydyena NTUIl U 3Bepel, repbapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repOapum M KOJUIGKUMM PpACTEHUA U JKUBOTHBIX, OOJaJaloNIMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBHUH JKWU3HM, Trepdapun u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
KUBOTHBIX, YYACTBYIOIIUX B Pa3JINYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnass pabGora «BpisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopnass pabGora «BpisBIeHHE NPUCIIOCOONIEHUNA OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XApPaKTEpPUCTHKUA  TMOIYJISLHH. [lonmymsiiuss ~ Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0coOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTead MOMYJISUMU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pAacTHasi M TII0JIOBAas CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII pPOCTa,
CMEPTHOCTb, MUTPALUS.

DKoJiornyeckas CTpykrypa nomysiund. OLeHKa YUCIEHHOCTH MOIYJISIIUH.
JlvHamMuKka monynsauuu U e€ peryssnusa. buoThdeckui MOTEHIHAN IOIYJISILUU.
MopenupoBanue IMHaMUKHU NOMYJIsAUUKA. KpuBble pocTa YMCIEHHOCTH IO JISLUU.
KpuBble BbDKHBaHUS. Perynsnus YWCICHHOCTH TMOMYJSIUNA: POJib (HAKTOPOB,
3aBUCSIIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3kosiorndeckon HumM k.M. XarumHcoHa. Pa3mepbl 3KOIOrMYECKOU
Huy. [loTeHnnanbpHas U peanu30BaHHas HULLIN.

Bun kak cucrema momynsiumii. Apeanbl BUIOB. Buabl U MX >KU3HCHHBIC
CTPaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
WHBA3HUH YyKEPOJHBIX BUIOB.

JleMoHCTpanun



[Toptper: JIx. K. XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiiun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3EMJIM  Pa3InYHbIMU
opraHuzMamMun», «Mogeib 3kosiornaeckor Humu k. M. XatanHcoHay.

Ob6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pPacCeNCHUIOY.

Tema 9. Dko10rus COO0IECTB. IKOJIOTHIECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OMOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [10uBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB U TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE = TIOKa3aTelau  dKocucTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIbI Uucel, OMOMAaCChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBI. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBI. DKOCUCEMbL 03€D U peK. DKocucmembvl Mopell U
0KeaHos. Ixocucmemovl MYHOp, 1ecos8, cCmeneti, nyCmbiHb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opojackas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorudyeckoe wu
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 pyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEMICCTB MEXKIY
CMEXHBIMU SKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISALIMNA U SKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3/ICHCTBUH.

Mexarnusmol 8030eliCmaus 3aepA3HeHU’ PAa3HbIX munoe Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUSL.
MeTo10J10THsI MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmupt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKocHcTeMa

IMUPOKOJIUCTBCHHOTO JICCA», «OKoCcHCTEMa XBOWHOTO Jccarn, «(DYHKI_[I/IOHEUIBHBIG



TPYINbl OPraHU3MOB B 3KOcuUcTeMe», «KpyroBopoT BeEHIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHYECKask MTUPAMHIA YUCEID,
«Ikonoruyeckas nupamuaa OMOMacchly, «IKOJIOTHYecKas MUpaMuia SHEPTUMY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KocucreMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arpoleHo3ey, «[Ipumepsl ypOosKOCUCTEMY.

O6opynoBanue: repoapuu pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBDY.

JlabopaTtopuasi padora «lV3ydeHue paszHOoOOpazusi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX 3KOCUCTEMAX).

IKCKYypcHsl «DKCKypCcHUsl B TUIIMYHBIN OmoreoneHo3 (B qyOpaBy, Oepe3HSK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «IDKCKYpCHsSI B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmienanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIH
CYIIIECTBOBaJIA KM3Hb. PazBuTHe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKupoe
BeIleCTBO Onocdepsl U ero GyHKIINH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHE LUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh SIBIEHUN
B Ouocdepe.

3oHanbHOCTL Ouocdepnl. I[lonarue o Ouome. OCHOBHBIE OWMOMBI CYIIIHU:
TYHJpa, XBOMHBIE Jieca, CMEIIAaHHbIE U ITUPOKOJIIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
onocdepHbIX PYHKITUH.

JemoHcTpanuu

[Toptpetsi: B. Y. Bepuanckuid, 3. 3rocc.

Tabnuiel 1 cxemsl: «['eocdheprl 3emimn», «KpyroBopoT azora B MPUPOIELY,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Bojibl B mpupojie», «OCHOBHbIE OMOMBI cyminy, «KiauMarudeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneii gec», «llIupokoaucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YennoBek u okpy:kaouias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMUHBL. Bo3aeicTBHEe YeloBeKa Ha
ouocepy. 3arps3HeHue BO3MymIHOW cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue KiumMara.

AHTpONIOreHHOE BO3/JICHCTBUE HA PACTUTENBHBIN M KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC NPUHIMUIBI OXPAHbI MPUPOJIBL.
Kpacubie xnuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W MPUPOJIBI.
PannoHanbHOE  NMPUPOJIONOJB30BAHUE M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpazust 3emiu. OOIKME 3aKOHOMEPHOCTH TJ00ATBHBIX HSKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3BuTtrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroujeri u
KOHKYDEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00ocmyn K
uHgopmayuu no  COCMoAHUIO OMOENbHLIX U008 U dkocucmem. (OCHOBbI
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢  OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue 1ouBb», «llapHukoBbii  Aadhdext», «Ocobo
OXpaHseMbI€ MPUPOIHBIE TEPPUTOPUNY», «MOJETU YIPABIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX PAaCTEHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCST TPOTPaMM  CpPeIHEro o0Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 10 OUOJIOTHUHA
BBIJICJICHBI CIEAYIOIIHE COCTABIISIOIIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUICKON
IPaKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKJIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoOCO3HAHUS  DKOJIOTHUUECKOU
KYJbTYPBL, CHOCOOHOCMU CMA8UMb L€ U CTPOUTH KU3HEHHBIE TIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW UM BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHMS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH MO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEIOBEKY TPyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon ®denepanuu, Opupoie U
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOJCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOM JESITEIHLHOCTH, B TOM YHCJIC B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  ONPEACNATh COOCTBEHHYIO TMIO3WIIMIO TIO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOIO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEIUIO U MaMSATHUKAM IPUPO/IBI,
JTOCTUXKEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHNUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MIPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOLUMOHAJIBLHOIO 0JIArONOJIYyYHs:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3mopoBOe  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI H  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PETyJsIpHAs Qu3nUecKas



aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTyalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIOJEH;

OCO3HAHUE MOCJIEACTBUN U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypEeHHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0II00uE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JI0TrH4e€CKOr0 BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOKHBIX TMOCIEICTBHMA IS
OKPYKaIOUIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
OPUPOJIOTNIOIb30BaHUEM  (COOJIIOJIEHUE  TpPaBUJ  TIOBEJIEHUS B  NPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX Bped  OKPYKaArOIIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUITHBIE HKOJIOTUYECKUE
NIOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBILIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOACTBOBATHCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
MPaKTUKE, TOTOBHOCTH K YY4aCTHUIO B MPAKTUYECKON JESITEIIbHOCTH 3KOJIOTHUYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE S3BIKOBOW M YHUTATENBbCKOM KYJBTYpbl Kak CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;



NOHMMaHUE creuupuKkn OHONOrMM Kak HayKd, OCO3HaHHs €€ poiau B
(GopMHpPOBaHUN PALIMOHATBFHOTO HAYYHOTO MBINUICHUS, CO3JaHUM IIETOCTHOTO
IpeCTaBICHUS 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE NPUPOIBI, YeJOBEeKa U
o0IiecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pELICHHH MpodiieM
COXpaHEHUS IPUPOHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHM JJISi COBPEMEHHON LWBUIM3ALINU:
o0ecriedyeHnss HOBOTO YPOBHS Pa3BUTHsS MEIWIUHBI, CO3JIaHHE MEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBAa, MOKMCKA MyTeH BBIXOJA U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAIHLHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
NOBBILIEHUS] OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMUupyeMoil
IpU U3y4eHUH OUOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUA JJIs aHaiau3a u
OOBSICHEHMSI SIBICHUM OKpPYXKAlOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JeNlaTh OOOCHOBAHHBIE 3AKJIIOUEHUS HA OCHOBE HAyYHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS IS
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW AEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHHSI yuyeOHOTro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karoluue
LEJIOCTHOCTh HAy4YHOM KapTHMHBl MHUpa U CHEUM(PUKY METOJOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEpPrusi, SABJICHHE, MPOLECC,
CUCTeMa, Hay4yHbIi (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HaONIOJIEHHWe, U3MEpPEeHHe, OKCIEpUMEHT U  Jpyrue);
yHHUBEpCaJbHble y4eOHbIe JIeHCTBUS (TIO3HABaTelIbHbIE, KOMMYHUKATHBHBIE,

pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH ¥  COITMAIBHOW KOMIIETCHIIMU OOYyYaronuxcsi; CIOCOOHOCTh
O0yJaroIuXcsl UCIIOJIH30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MHPOBO33PCHYCCKHUEC  3HAHMA U  YHUBCPCAJILHBIC y‘IC6HBIC I[GﬁCTBPIfI B
MMO3HABATEIbHON 1 COLIMATILHOM ITPAaKTHKE.



B pesynprare wu3ydeHus OWONIOTMM Ha YypPOBHE CPEIHETO OOIIETo
oOpazoBanus y oOydaromerocss OyayT cpoOpMUPOBaHbI ITO3HABATEIbHBIC
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBHS, KOMMYHUKATUBHBIC YHHUBEPCAIbHbIE yUeOHbBIC
JEUCTBUS, PETryJATHBHbIE YHUBEpCAIbHbIC YyueOHBIC JICUCTBUSA, COBMECTHAs
JIeSITCIIbHOCTb.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
0o0pa3oBaHus JIOJDKHBI OTPaXKaTh:

OBaaaeHne YHHUBEPCATbHBIMHU y4eOHBIMU NMO3HABATEIbHBIMH
AeHUCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaIM3UpPOBaTh  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJI30BaTh MPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH MOHITHUSMH ),

OTpEeNeNATh LU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS SISl 0OBbsICHEHUS (PaKTOB M SIBIICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/IC/ILHEIC CpencTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIECHWU B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ yU4éTOM aHajau3a MMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICICTBUI AEATEILHOCTH,

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEaJIbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a3oBbIe MCCJIEI0BATEIbLCKHE JeHCTBHUS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3IMYHBIX METOJIOB ITO3HAHMS;

WCIIOJIB30BATh PA3IMYHBIE BUJIBI JCSITEIBHOCTH IO TOJYyYEHHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalNH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHUHOIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUIOTE3Y €€ pELICHUs,, HAXOAUTh apryMEHThl Ul JOKa3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€EHUBATH IPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIONMYJIIPHOM JUTEpaType, OHOJIOTMUECKUX CJIOBApSAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIMIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GOopMyIMpPOBATH 3alPOChl U TPUMEHATH PA3IMYHbIE METOJIbI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBAThH KYJBTYPy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  TNpEACTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" IpyToe);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KAyecTBE CpeAcTBa Npu paboTe C
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3alUThl  WH)OpManuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) o6menmne:



OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UUUN APYTUX YYACTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh Pa3IU4YHBIMU CIIOCOOAMHM OOILIEHUS W B3aMMOJIEHUCTBHSI, TTOHUMATh
HAMEPEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATUKY U METOJIbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaThb pE3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIa/Ja M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh MJIEU C TMO3ULIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM U UX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHHE;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (DOPMHUPOBAHHMIO M IPOSBICHHIO IMHPOKON JPYIHIMHA B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJCTh HaBbIKAMHM  IIO3HABATEIbHONM  pe(IeKCHH KaK  OCO3HAaHHUS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTATOB U
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHU UIS OICHKH CHTYyallld, BhIOOpa
BEPHOTO PEICHHUS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO NPUHMMATH PELICHHS 10 HX
CHIDKCHHMIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX IPH aHaJu3e pe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTRA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPHU aHaju3e pe3yJIbTaToB
TCSITETbHOCTH;

NPU3HABATh CBOE MPABO U IMPABO IPYTHX HA OIIHOKH,

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BeKa.
INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pE3yNbTaThl OCBOCHHS COJCPKAHHS Y4eOHOro MpeameTa
«buonorusiy Ha yrayOJIEHHOM YpOBHE OPHCHTHPOBAHBI Ha OOCCIEUYCHHE
npopuapHOro  oOyueHuss  oOywaromuxcss  Ouojmoruu. OHM  BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPa30BAaHUIO 3HAHWMA, BUJIBI IEATECILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHWW M WX MPUMEHEHHUIO B PAa3IMYHBIX YYeOHBIX, a TAKXKE B
peaNbHBIX KXU3HEHHBIX CUTyarnusx. [IpenMeTrHpie pe3ynbTaThl MPEACTABICHBI 110
rojilaM U3y4eHusl.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS ydueOHOTO Tpeamera «buonorus» B 10
KJlacce MOJDKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBECHHO-HAYYHOW KapTUHBI MHUpPa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  PEHIeHWH TpoOJieM  palMoOHAIBLHOTO
TIPUPOOTIOIB30BAHUS, O BKJIAJIC POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oonosoruu;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOITOJIATaloIMe OHOJIOTHYECKUE TEPMHHBI W TOHATHSA (KU3Hb, KIICTKA,
OpraHu3M, MeTab0JIM3M, TOMEOCTa3, CaMOPETYISIUSA, CaMOBOCIIPOHU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYCCKHUE TCOPUHU



(knetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHast T€OpHst
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1meHTpax
MHOTOO0pa3usi W MPOUCXONKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TMEPBOTO MOKOJEHUS, PACIICIJICHUSI, YUCTOThI TaMerT,
He3aBUCUMOTO HaciegoBaHusi [.  Mengens, TOMOJOTMYECKUX PSIOB B
HacJIeACTBEHHON NU3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMUCAaHUE, HW3MEpPEHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUMN, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pPACTEHH, JKMUBOTHBIX, 4YEJIOBEKAa, IHPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BelIecTB (MeTaboIn3M), MPEeBpaIlEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOrO TUIOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, M€H03a, TaMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIIbHOTO  pa3BUTHS ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3UCa, HUCKYCCTBEHHOIO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXK]y OpPraHOMJAMU KIETKH M HUX
(GYHKIUSAMM, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M uX QYHKUUSAMU, MEXKIY
OpraHamMM M CHUCTEMaMHU OpPraHOB Y pPAacCTEHMM, >KMBOTHBIX U YEJIOBEKA U UX
GYHKIUSAMM, MEXIYy CUCTEMaMH OpPraHOB M HMX (DYHKUUSIMHU, MEXAY >STaramu
oOMeHa BEIIEeCTB, dTallaMu KJIETOYHOIO IIUKJIA U dKU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHNOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISIBJISATH OTJIMUYUTEIIbHBIE MPU3HAKHU JKUBBIX CUCTEM, B TOM YHCIIE
pPAacCTEHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl 1I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa91, BBISABISITH IPUUNHHO-CIICICTBCHHBIC
CBSI3U MEXK]Iy UCCIIETyEeMbIMU OMOJIOTHYECKUMU MPOIECCAMU U SIBICHUSIMU, JeaTh
BBIBO/IbI 1 TIPOTHO3bI HA OCHOBAHHHU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKHUe padOThl, COOMIOIATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bl, MPOBEPATH UX OAKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMYIUpPYs 1elib MCCIEIOBAaHUS, AaHATU3UPOBATH IOJTYUYEHHBIE
pEe3yAbTaThl U JAeNaTh BEIBOBI,

YMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U



nyOoJIMYHO  TPEACTaBIATh  IOJYyYEHHBbIE  pe3yJbTaTbl HAa  YYECHUYECKHUX
KOH(EPEHITUSIX;

YMEHHUE OLICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
obnmacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAIMpPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaylied MpodeccuoHalIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIbHBIHN
MHTEpeC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NpOAODKEHHEe OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsIX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeECT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B TO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npo0OjieM 4YeloBeYecTBa, a TaKkKe B PEIICEHUH BOINPOCOB PALMOHAIBHOIO
PUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
OMpEJENeHUs] M MOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTrHYECKUX
TEPMUHOB M MOHATHM (BHI, PKOCUCTEMa, Ouocdepa), OMOJIOTMYECKHUE TEOpUU
(aBomonronHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiiieBoro cxoxacrea K. M. bapa), npauna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJIQJETh  OCHOBHBIMU  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCITIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, M3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOOAMU BBISIBJICHUS H
OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B MIPUPO/JIC;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMIIATPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS ABMOKYIIUX CHJI SBOJIOLUMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIlpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBA3M MEXAY MPOLIECCAMU SBOJIIOINH,
JBIDKYIIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YyMEHUE  BBISBISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHMs, a0MOTHYECKUX M OMOTUYECKHX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d OpraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUJIsl JOKAa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOTrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 3a]]a4H, BBISBISATH IPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OUOJIOTMYECKUMU MIPOIIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYA0BAHHEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyYIHpPYs IeJb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe Mo OHOJIOoruH,
HKOJIOTUM U METUIMHE, MPOBOJUMON Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHUusIX;

YMEHHE OIICHWBATh TUTIOTE3Bl U TEOPHH O TMPOUCXOXKICHUU KU3HU, YEIOBEKA
¥ YeJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpaIlCHUs
rJ100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHabHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBA, MUILEBOU
MIPOMBIIIUICHHOCTH, YTAyOJsATh TO3HABATENbHBI WHTEpPEC, HaINpaBIEHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM ugpossbie
Ne ni/m IporpaMmb1 pasi Beero Kontpoabusbie IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 buonorus xak Hayka 1
2 JKuBbie cUCTEMBI U UX U3yUYEHUE 2
3 buosnorust Kietku 2 0.5
4 XHUMHYECKasi OpraHUu3aIus KJICTKA 10 1
5 Ctpoenue u GyHKIMH KIETKU 8 2
6 OOMeH BellecTB U MpeBpalleHue YHEPTUH B 9 1
KJIETKE
7 HaCJIGIlCTBeH}.I.aﬂ uHpOpManus U 9 05
peanuzanus e€ B KJIETKe
8 JKUu3HEeHHBIN UK KIETKH 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U 2 05
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['enernka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 brorexHomorus u CHHTETHYECKast OMOJIOTHS 4
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa B U TeM uppoBbI
Ne n/m Y —— pasieno ¢ Beero Kourpoubnbie IIpakTHyeckue glé p?:f 003 aT:‘?IbHH e
padoThI padoThI pecypeb
1 3apox/IeHUE U PA3BUTHE SBOIOIIMOHHBIX 4
NpeICTaBICHUN B OMOJIOTHH
2 MukposBoIOIUS U €€ pe3yabTaThl 14 2
3 Maxpo3BOJIOIHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emuie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILICHUSX
6 OpraHU3MOB U HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKaroIleH cpeioit
7 Opranusmsl U cpea oOuTaHus 9 15
8 DKOJIOTHS BUIOB U TOMYJISAIIUAN 9 0.5
9 DKoJorusi cood1EecTB. DKOJIOTHYECKUE 12 05
CHCTEMBI
10 buocdepa — rimobdanbpHas s3xocucTemMa 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* buosorus. buonornyeckre CUCTEMBI U TIPOLIECCHI; YIITyOJIEHHOE 00yUYeHHeE,
10 knacc/ TepemoB A.B., IletpocoBa P.A. O011ecTBO ¢ OrpaHUYEHHON
oTBeTCTBeHHOCTHIO « 1O MHEMO3MHA»

* buonorus. buonoruueckue cucTeMbl U IPOLIECCHI; YTITyOIeHHOE 00yUYeHue,

11 xnacc/ TepemoB A.B., IletpocoBa P.A. O611ecTBO ¢ OrpaHUYCHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://fipi.ru/

https://ege.sdamgia.ru/

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