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MOSACHUTEJBHASA 3AIIKNCKA
IIporpaMmma cocTtaBjieHa ¢ y4€TOM HCNOJIL30BAHUS 000PY10BaAHUS
«Touka Pocra»

[Iporpamma mo ydeOHOMy mnpenmMery "buosorus" (mamee - Ouosorus) Ha
YpOBHE cpenHero obmiero obpasoBaHus pa3zpaboraHa Ha ocHoBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanum»,
dI'OC COO, Konnenuuu mnpenogaBaHus ydeOHoro mnpenmera «buomorus» u
OCHOBHBIX MOJIOKEHUN (PeaepaibHOM paboyeil mporpaMMbl BOCITUTAHUS.

VYuebubiii npeamer «buosnorus» yriayonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMEeTHOU obnactu «EcTtecTBeHHO-
HayuyHbele mpenmers». CormacHo mnonoxenusm OPIOC COO mnpodunpHbie
yueOHbIe MPEeIMEThl, U3ydyaeMble Ha YriIyOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepennpaniun  oOydeHUsT Ha YPOBHE CpeAHEero ooOmero oOpa3oBaHUs W
NPU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOILMM, CPEIHUM
o0muM, cpeTHUM MpodhecCUOHATBHBIM U BRICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpoQopueHTalueld O00yYaroluXCcsi W CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAay4YHOTO 3HAHWs, CBS3aHHOTO C OHMOJOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JI€JIOM.

[Iporpamma mo ydebnomy mpeamery "buomorus" naér mpeacraBieHHE O
eI M 3ajJadax Hu3ydeHusi yuyeOHoro mnpenmera «buonorus» Ha yriyOi€HHOM
YpOBHE, onpeesser 00s3areabHoe (MHBAPUAHTHOE) MIPEAMETHOE COAEPKaHUE, €T
CTPYKTYpUPOBaHME IO pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TMOCJIEe0BAaTeIbHOCTh M3y4YEHUS y4yeOHOro Marepuaia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTro mpoIecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mnporpamme mno Ouojoruu
peanu30oBaH NPUHIMI TMPEEMCTBEHHOCTU C H3YyYE€HUEM OHOJOTMHM Ha YpPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Ojarojapss 4YemMy MpOCMaTpUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTUYECKOTO MBIIUICHHS, MPEICTABICHUNH O 30pOBOM 00pa3e KU3HU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHONIIEHUS K OKpyXaromeu mnpupoaHoi cpene. B
nmporpaMme Mo OHMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorus» B peanmmsanuu  TpeboBannit DPI'OC COO K mnIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TIPEAMETHBIM pe3yJbTaTaM OOydYeHHS U B
(GbOpMUPOBaHUN OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHON  JI€ATEIHLHOCTH
00yJarmMXcsi MO0 OCBOCHHUIO COJIEpKaHUSI OMOJIOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CpeAHETo 00IIero 00pa3oBaHusl.



VYuebnsiii npeamer «buonorus» Ha ypoBHE cpemHero o0Iero oopa3oBaHUs
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciuimpeHre U yriayOsieHue 3HaHMM OOyYaroIIMXCs O KMBOHM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM ¥ KJIETOYHOW OHMOJOrMH, SMOPHOJIOTMM U OHOJOTHM Pa3BUTHS,
T'€HETHKH, CEJIeKIINU, ONOTEXHOIOT UM, SBOJIIOLIMOHHOTO YUE€HHUS U SKOJIOTHUH.

Nzyuenne yueOHOoro mnpeamera «buonorus» Ha yriyOJeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOIyYEHHUIO
Ouonornueckoro  obOpa3oBaHMs B  By3aX M OpPraHM3aLUAX  CPEIHETO
npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COJAEpaHHs COCTaBIAET CUCTEMA
OMOJIOTUYECKUX  3HAHWM, TMOJYyYEHHBIX TMPH HM3YYCHHH OOydaroUMMHCA
COOTBETCTBYIOIIUX CHCTEMATHUYECKHUX pa3eioB OMOJIOrMH Ha ypPOBHE OCHOBHOIO
obmiero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHHS MOJMY4YalOT pa3BUTHE. Tak,
pacimpeHsl U yriayOsneHbl OWOJIOTMYECKHWE 3HAaHUS O PACTCHHUSAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJoBeKa, OOIIUX 3aKOHOMEPHOCTSIX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS MTPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI ISl MOCIIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOTYYCHHBIMH OOYYAIOIIUMUCA TPU HU3YYCHUU
bu3uKY, XUMHUH, reorpaduu 1 MAaTEMATUKH.

CrtpykTrypa mporpamMmbl 1o yudeOHoMy mnpeamery '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIH W 3BOJIOUMOHHBIA TOAXOAbl K H3YYCHHIO OWOJIOTHH.
CormnacHo UM, U3y4alOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CHCTEM Pa3HOI'0 YPOBHsI OpraHU3AIMH, SBOJIIOLUU OPTraHUYEeCKOTO MUpa Ha 3emIie,
COXpaHEHHsT OHMOJOrM4Yeckoro pasHooOpasus IutaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIOTHH U
OMOJIOTHM Pa3BUTHUS, TEHETUKU M CEJCKIUU, OMOTEXHOJOTUU U CHUHTETHUECKOMN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydJarolmuxcs Mo OOTaHUKE, 300JI0THH,
aHatoMud, (Qusmnonorun uenoBeka. B 11 kimacce wu3ydaroTcs 3BOJIOIHMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYueOnbiii mnpeamer «buonorus» mpu3zBaH  00€clEYUTh  OCBOCHHE
oOy4aromuMucs: OMOJIOTMYECKUX TEOpUN U 3aKOHOB, UAEH, TPUHLIUIIOB U MPaBUIL,
JeXKaIIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYUYHOU KapTHUHBI MHUpPA, 3HAHUN O
CTPOCHUHU, MHOT0OO0Opa3Wu M OCOOCHHOCTSAX KIIETKH, OpraHu3Ma, MOIYJISIUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, MIPUKIIAIHBIX aCleKTax OMOJIOTHYEeCKUX 3HaHuM. JlJis
pa3BUTHA W TONJCPKAHUS HMHTEpeca OOydJaroumxcs K OWonoruu Hapsgy co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOTr0 MaTepHajja B COACPKaHUU MPOTPaMMBI
10 OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS U PA3BUTHUSA



TOM MMM MHOW 0ONacTH OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEeKHBIX
yUEHBIX B PEIICHUE BAXKHEUIINX OMOJOTHUYECKUX U SKOJIOTHYECKUX MTPOOIIEM.

Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yrimyOa€éHHOM YpOBHE —
OBJIaJiIcHUE  OOYy4YaIOIUMUCS 3HAHUAMHU O  CTPYKTYpPHO-(QYHKIMOHAJIbHOU
OpraHM3alMM JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHEe YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUSA B (POPMHUPOBAHUU MHTEpEca K OMpPENeNEHHOIN o0nacTu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C OuoOJIoOTHMEH, WM K BBIOODPY
y4eOHOT0 3aBeACHUS JIJIsl TPOIOIKEHUS OMOJIOTHUUECKOTO 00pa3oBaHuUs.

JloctmxkeHnne 1enu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
yri1yOlE€HHOM YPOBHE 00€CIIEUMBAETCS PELIEHUEM CIIENYIOIIMX 3aa4:

OCBOCHHE OOYYAIONMUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPAaBUJIAX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOCHHUHU, MHOT000pa3MM M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTeM (KJIEeTKa,
OpraHu3M, MOMYJISALKUs, BUJ, OHUOTe0IeHO3, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OO0Yy4alouMxcs ¢ METOJAaMH MO3HAHUS JKUBOM MPUPOIBL:
UCCIIEJOBATEIbCKUMUA  METOJaMH  OMOJIOTUYECKUMX HayK (MOJIEKYJIApHOM U
KJIETOYHOW OMOJOTUH, SMOPHUOJIOTMM W OWOJOTMM pa3BUTHUSA, TE€HETUKH U
CEJIGKIINM, OWOTEXHOJOTUH M CHHTETUYECKOW OWOJOruM, IaJeOHTOJIOTHH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B JjabopaTopum W B mpupone (HabOioneHue, HU3MEpEHue,
AKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHUE OOYYAIOIIMMHUCA YMEHHUSMU: CaMOCTOSITEIbHO  HAaXOAMTb,
aHAJIM3UPOBATh M HCIIOJB30BATh OHMOJOTHMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTHYECKON TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAaHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTMYECKHUMHU
npo0JieMaMy 4YE€JIOBEYECTBA; OLIEHUBATh IOCIEICTBUS CBOEH JEATEIBHOCTU IO
OTHOIICHHUIO K OKpY’XKalouleil MNpUpOIHOM cpelie, COOCTBEHHOMY 30POBBIO U
3MI0POBBI0  OKPYXKAIOIIMX  JIFOJeH; OOOCHOBBIBATH MW COOJIOJATh  MEpHI
npo(UIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBuia MOBEACHUA B MPUPOJE U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOM KU3HENESITEIbHOCTU B UPE3BbIYANHBIX
CUTyallMsIX TMPUPOJHOTO W TEXHOTCHHOTO XapakTepa; XapaKTephu30BaTh
COBpPEMEHHBIE HayUHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuUTHE Y O0yUaIOIUXCS WHTEIIEKTYaIbHBIX U TBOPUYECKHX CIOCOOHOCTEH
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTMH, pEUIAEMBIMU €10 Ipo0JieMaMHu, METO0JIOTHEN
OMOJIOrMYECKOT0 UCCIIEIOBaHMS, IPOBEJICHUS HKCIEPUMEHTAJIbHBIX



UCCIIEIOBAaHUM, peleHus] OMONOTHYECKUX 3a/1a4, MOACIMPOBAHUA OMOJOTHYECKIX
00BEKTOB U MPOLIECCOB;

BOCIHUTAHUE y 00YyYarOIMXCs [IEHHOCTHOTO OTHOIICHHUS K KHBOW MPHUPOJE B
1EJIOM M K OTJIETbHBIM €€ 00bEeKTaM U SIBJICHUSAM; (OPMHUPOBAHUE IKOJIOTHUUECKOM,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIEHUS B MPUPO/IE;
UHTETpally €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuobpereHrue  OOyYaromMMHCS ~ KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOAOTNOIb30BaHUN (COOJIIOJICHUE TpaBUJI TMOBEICHUS B TPHUPOJIEC, OXPaHbl
BHJIOB, SKOCUCTEM, OMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3I0POBbSI M 37I0POBBS
OKpyXaromux Jojaer  (cobmoaeHus wmep npodUIaKTUKA — 3a00JIEBaHUM,
oOecrieueHre OE30MACHOCTH JKU3HEJCATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYyaIHIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAaHUSA
OMOJIOTMYECKUX 3HAHUM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3JJaHUE  YyCIOBUM  JJII  OCO3HAaHHOrO  BbIOOpa  OOy4YarOIIMMUCS
WHIUBUAYAJIbHOU o0OpasoBarenpHOI TPaeKTOPHH, CIIOCOOCTBYIOIIEH
NOCIEAYIOMEMY NPOPECCHOHATBHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHIMBUTyAIbHBIMUA WHTEPECAaMH M IOTPEOHOCTSAMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIIIyOJIeHHOM
ypOBHE cpeaHero obiero odpazopanus, coctasiser 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJETIO).

Ot6op opraHm3anMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHS OMOJIOTHH
OCYIIECTBJISIETCS ¢ YYETOM cHenu@UKU €ro COoJep KaHus W HaNpaBIEHHOCTH Ha
IPOJOJDKEHHE OMOJOTMYECKOro 00pa3oBaHMs B OpPraHU3alUsiX  CPETHEro
pO(EeCCUOHATILHOTO U BBICIIEr0 00pa30BaHuUs.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYE€HUN OMOJIOTUH Ha YTIIyOJIEHHOM YPOBHE
ABJIICTCS TPOBEJICHUE JIA0OPATOPHBIX M MpPAaKTHUECKUX pador. Takxke yuacTtue
0o0y4Jaroumxcsi B BBIMOJHEHUU MPOEKTHBIX U Yy4eOHO-HCCIEA0BATENIbCKUX padoT,
TEMaThKa KOTOPBIX ONPENESeTCS y4UTEJIEM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COJEPXKXAHME OBYUEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble HMH  MPOOJIEMBI.
dyHaaMEHTalbHbIEC, NPUKIAIHBIE M T[OHCKOBBIE HAy4YHBIE HCCIECIOBAHUS B
OHOJIOTHUH.

3HadeHre OMOJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHON
kaptuHbl Mupa. IIpodeccun, cszanHbie ¢ Ouwonorueil. 3HadeHUE OMOJIOTHH B
MPAKTUYECKON JICSITEIbHOCTU UEJIOBEKA: MEJUIIMHE, CEIbCKOM  XO3SIICTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. 11aBnos, 1. . Meunukos, H.
W. BaBuiios, H. B. Tumodees-Pecosckuit, J[x. Yorcon, @. Kpux, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpYyrUMU Haykammy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cucTtemMbl Kak mpenMeT u3ydeHuss Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, MJUCKPETHOCTb M IIEJIOCTHOCTb,
CJIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHU3alUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, '3BMEHUUBOCTh, POCT U PA3BUTHE.

YpOBHH OpraHu3anuu KUBBIX CHCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBLIH, OPTaHU3MEHHBIMN, MOIYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIM
(Ouoreonienotuueckuii), Omochepusiid. Ilpomeccrsl, mpoucxoismue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKWM3Hb Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaromye KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALUU.

N3ydenue xuBbIXx cucTeM. Metoabl Omonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, cUCTeMaTu3alus, MetaaHanus. [loustue o 3aBUCUMON 1
HEe3aBUCUMOM niepeMeHHou. [lmanupoBanue skcnepumeHnTa. I[locraHoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3yabTaroB. [IpUuuHBI UCKaXEHUs PeE3ylbTaTOB »JKcnepuMmeHTa. [lonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorumueckue
cucteMbl», «CBOWCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTro opraHusMax, «buoreouenos», «buochepar, «Metoas
U3Y4YECHUS KUBOU IPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE I IPOBEICHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTHyeckas padora «lcnosp30oBaHuEe pa3IMYHBIX METOJAOB IIPU
V3YYECHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetrka — CTpykTypHO-QyHKIMOHANbHAasg eIuHUIA KuBoro. HMcropus
otkpbITHs ki1eTku. PaboTsl P. I'yka, A. JleBenryka. Kinerounas teopus (T. LlIBann,
M. Hlnetinen, P. Bupxo). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

MeToapl  MOJIEKYJISIPHOM M KJIETOYHOW  OMOJOTHMH:  MHUKPOCKOTHS,
xpomatorpadus, 37mekTpodope3, MeToJ MEUEHBIX aToMOB, AU(epeHlnaIbHOe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue @uKcuposanmvix
Kkaemox. DIIEKTPpOHHAss MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. I1IBann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabmuupl 1 cxembl: «CBETOBOII MUKPOCKOID), «DIEKTPOHHBIH MHUKPOCKOI,
«HMcTopus pasBUTHA METOA0B MUKPOCKOIIMM.

OOopynoBaHHe: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IlpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJOTUH
(xpomartorpadus, anexrpodopes, auddepeHmanbHoe IeHTPUYrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPUTENs], pPEAarcHTa, y4acTHE B CTPYKTYpPUPOBAaHUU
KJIETKH, TEIUIOperysiund. MuHepaabHble BEIIECTBA KJIETKH, UX OHooruyeckas
poJib. POsib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKH. buomornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBOi MousieKydnsl. [lepBuunas
CTpyKTypa Oeika, NEeNnTUAHas CBsA3b. BTopuuHas, TpeTu4Has, 4eTBEpTHUYHAs
cTpykTyphl. JleHatypanus. CsolictBa OenkoB. Knaccuduxamus — Oenkos.
buonoruueckue pynkuun 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapyibl, OJIUTOCaXapuabl U MOJIUCaAXapUIbl.
OO0mmii TUIaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIUU yriaeBOIOB.

Jlununel. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, ¢GocpoyunuIbl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJTYIIPOHUILIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunpr. [lpunnun kommiaementapHoctu. [IpaBuno UYapradda. Crpykrypa
JHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonorndeckue gpynkuuu JIHK.
Buner PHK. ®ynkuun PHK B knetke.

Crpoenne Mmosekynbl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonornueckue gpynkiun ATD. BoccTaHoBIEHHBIE TEPEHOCUUKH, X (QYHKIIUU B
Kietke. /pyeue nykineozuompughocghamor (HTD).CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykrypHas Ouoyorusi: OMOXMMHUYECKHE U OMO(PU3NYECKUE HCCIEAOBAHUS
COCTaBa W NPOCTPAHCTBEHHOW CTPYKTYpbl OWoOMOJIeKyl. Modenuposanue
CMpPYKmMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanumn

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

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJEMEHTOB B HEXKHUBOM
npupone», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEN.

Tabmuubr n cxembl: «llepuogndeckas TabauIla XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BellecTBa B cocTaBe OopraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYIb», «CTpoeHue MOJEKYI
yrieBooB», «CTpoeHre MOJIeKyn JUnuaoBy», «HyKI€eMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opyaoBaHue: XMMHUECKast TOCy1a U 000pyI0BaHHE.

JlabopaTtopnasi pab6ora «O0HapyxeHHEe OCITKOB C TTOMOIIBI0 KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  padora  «lcciemoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKUIMHU KICTKH

Tumbel KIETOK: JyKapuoTHYecKas M mpokapuornyeckas. CTpyKTypHO-
(GyHKUIHMOHAJIBHBIE 00pa30BaHUs KJIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KieTouHas cTeHka OakTepuii u apxei.
Oco0OeHHOCTH CTpPOEHUs! TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKHUX
KJIETOK. MEeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (riazmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUECKYI0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunas aud¢ys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcropT). llomymponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢daronuros3. Dk3o1uuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU PacTeHU, rprOoB.

[uronna3zma. [{uro3omns. [utockener. J{Buxkenune nuroniazMbl. OpraHoubl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAOIIa3MaTHYecKas CeTb
(BIIC), anmapar T'onbaxku, JIM30COMBI, UX CTpoeHHe M (QyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OpPraHOWAOB KiIEeTKU. CTpoeHHEe TpaHyJIIpPHOTOPETHUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  SHAOIUIA3MATHUYECKUN
petuxkynyMm. CekperopHas QyHkuus ammapata [onbmxu. Moodugurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kietounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJAbBl  KIJIETKH:  MUTOXOHJAPUM,  IJIACTUJIBI.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIMM MUTOXOHAPUM W 1uiactuia. I[lepBuuHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
X0pomniIacTbl, XpOMOILUIACTHI, TIEHKOIIACTHI BHICIIMX PACTEHUH.

HemeMmOpannbie opranousl kiaeTku CtpoeHue U GyHKIUHM HeMEeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomesxcymounvie Qunramenmol.
MukpodunameHTol.  Akmunosvlemukpoguiamenmol.  MBbIIIEUHbIE  KJICTKH.
AxmuHosble KOMNOHEeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
ueHtp. CrpoeHue U JBHXKEHHE JKTYTHUKOB M PpPECHUYEK. MHUKPOTpyOOUKU
nuTorasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpODUIAMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUoILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
byHkiuu. SnepHblii O0enKOBBIM MaTpukc. [IpocTpaHCTBEHHOE pacCMOJIOKEHUE
XpoMocoM B uHTephasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /J[uHamuka s0epHou 000104Kku 6 mumosze. Aloepmulil
MPAaHcnopm.

Krnerounsle BkitoueHusi. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmupl u cxeMbl: «CTpoeHHE SYKApUOTHUYECKOH KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkw», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHAPUMNY, «Aapo», «CTpoeHre NPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaTbl OaKTepUalbHbBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «3yyeHrue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuasi paGora «JVccnenoBanue miazMonM3a M JIeMJIa3MoJIn3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTnyeckas  padora  «/3yuyeHne  ABMKEHUS  LMUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M MpeBpAallleHHE IHEPTUH B KJIeTKe

AcCCUMUIISIIIASL ¥ TUCCUMUIISILIMS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnel oOMeHa
BEIECTB: aBTOTPO(MHBIN W TeTepoTpOdHBIA. YdUacThe KHUCIOpOAa B OOMEHHBIX
nporeccax. JHepreTuueckoe oOecredeHne kieTku: mpespameHue ATO B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIA XapakTep peakuuid KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOpPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl M OEJIKU-UHTHOUTOPHI. 3aBUCHMOCTH CKOPOCTH (PEepPMEHTATUBHBIX
peaKkiuil OT pa3IMYHbIX PAKTOPOB.

[lepBUYHBII CHUHTE3 OpraHMYECKUX BellecTB B KieTke. DOTOCHHTES.
AHOKCUuceHHbIll U OKCUuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuorHo20 yenmpa. Poiab XJI0pomiIacToB B mpoiiecce
dbotocunteza. CBetoBas u TeMHOBas daszpl. Domoovixanue, Cz., C4. u CAM-munur
gdomocunmesa. 1lpoaykTUBHOCTh (oTOoCHHTE3a. BiusiHue pa3nuuHbix (hakTOpoB
Ha CKOpoCTh (poTocuHTe3a. 3HaueHue (POTOCHHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Keine300aKTepuu, cepoOaKTepuHu, BOAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. [IponykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEH.

AnpobHbie OpPTraHHU3MBI. Orarbl DYHEPTETUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATAN. I TMKOIN3 — OECKUCIOPOTHOE PACHICIVIEHUE TITHOKO3bI.

buonornyeckoe oKHUClIeHHEe, WIK KIETOYHOE JbixaHue. Pojab MUTOXOHApUN B
npolieccax ononoruyeckoro okucnenus. [uknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpanHozo epaouenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. IlpemmyiiecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB mnepes] aHa3pOOHBIM. DPHEKTUBHOCTH SIHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIx. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenwsrapar, I Mutuemnn, I'. A. 3aBap3uH.

Tabmuipt u cxembl: «@OTOCUHTE3», «DHEPreTudecKuii ooMen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBanue: IludpoBas nabopartopus 1o Ouojgoruu (y4eHUYECKas)
«Touxa Pocrtay», 060pyn0oBaHue [Jisi IPUTOTOBIECHUS MOCTOSTHHBIX M BPEMEHHBIX
MUKpOIPEenaparToB.

JlaGopaTtopnass paGora «/I3ydueHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTalasbl)».

Jlabopatopuass pabGora «/3yueHue (HEepMEHTATUBHOIO pACILEIICHUS
NEePOKCHUAa BOJIOPOA B PACTUTENbHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnas padora «CpaBHeHue TmpoleccoB (oTocuHTE3a W
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI M TLIXAHUS.

Tema 7. HacaencrBeHnass uHGoOpManus U peajiu3amus eé B KJIeTKe

Peakiuun matpuyHoro cunres3a. [IpUHIMI KOMIJIEMEHTAPHOCTU B PEAKIHUAX
MaTpUYHOTO CHUHTe3a. Peanusarus HacieACTBEHHON MHpopManuu. [ eHeTnueckuii
KOJ, €ro cBoucrBa. TpaHckpunuus — matpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIIMU: KOMILJIEMEHTAPHOCTh, AHTUNAPAIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrese Genka.
Ycnosusa OuocunTeda Oenka. KoaupoBanue amMuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus TeHoMa y
POKApUOT U IYKAPUOT. Perynsuus akTUBHOCTU T€HOB y Mpokapuot. ['mmotesa
onepona (®. XKaxob, XK. Mano). Monexynsapusie mexanusmvl IKCNPeCcut 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynsuus oOMEHHbBIX
npoueccoB B kieTke. Kietounslii romeocras.

Bupycsl — HekieTounbie (OpMbI )KM3HU U 00JIMraTHbie napa3utbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpauckpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a00eBanus 4enoBeka, KkMBOTHBIX, pactenuit. CITIN, COVID-
19, counanbHbie U1 MEAUIIMHCKUAE MTPOOIIEMBI.



Buoungopmamuxa: unmeepayus u anaruz b6orvuux maccusos («bigdatar)
CMpPYKmMypHuIX Ouonoeudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
IIpoepammupyemvie pynkyuu 6enrxos. Cnocobvt 00cCmasKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabmuubr u cxemsl: «buocunte3 Genkay, «l eHeTnueckuii kKoa», «Bupyce,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ’/KusHeHHBbIH HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoanl M peryisiuusa. HMurepdaza u  MuUTO3.
OcoOeHHOCTH MPOLECCOB, MpoTekaronux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  Ilpecunrtetnyeckuii  (MOCTMUTOTHUYECKUW),  CUHTETUYECKUH WU
MOCTCUHTETUYECKUN (TPEMUTOTUUYECKUI ) IEpHOIbl HHTEP(]a3bI.

Marpuunsiii cunte3 JIHK — penmukanms. Ilpunnunsr permkaruu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBI  CHUHTE3, aHTHUIAPaUICIbHOCTD.
Mexanusm permkannun JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKH — KapuoTul. JIUIUIOMAHBI U
rariowaHeIi  HaboOpbl XpomocoMm. ['oMojoruuHbie XpoMocombl. [loioBbie
XPOMOCOMBL.

Henenne kimetkn — MuTo3. CTaguM MHUTO3a M NPOUCXOASIIHE B HHX

npoueccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosorndeckoe 3HaueHue
MUTO3A.

Perynsiuust MUTOTHYECKOrO IMKJIA KIeTKHU. [IporpamMmmupyemasi KieTodHas
rubesnp — anomnros.

Knerounoe sapo, XpomMocoMbl, (PYHKIIMOHAIBHASITEHOMUKA. Mexanusmol
npoaugepayuu, ouggepenyuposku, cmaperus u eubderu rkiemok. «l{ugposas
KliemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdeMoHcTpanuu

Tabmuubl u cxembl: «KU3HEHHBIA UK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Pemmmkanusa JJHK».

O6opynoBanue: IludpoBas maGoparopuss mo Owonoruu (y4eHUUECKas)
«Touka Pocta»,ni1. MUKpOCKON, MUKpoTpenapathl: «MHUTO3 B KJIETKaxX KOpelika
JTyKay.

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTpEIapaTax ).

Tema 9. Ctpoenne u pyHKIIUM OPTraHU3MOB



buonornyeckoe pa3HooOpasue OpPTaHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHS W JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIJHOKJIETOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KONOHHAIbHBIE OPTAHU3MBI.

B3anmocBsA3p 4acTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl M
cucteMbl opraHoB. OpranusM Kak eauHoe uesnoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBareibHas,
MOKPOBHAs, MPOBOJSIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIIUN 1 pacroyioKeHUs TKaHEeH B OpraHax pacTeHUM.

TkaHU XKUBOTHBIX M YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SIUTEIHAIbHAS,
COCIMHUTENIbHAsA, MbllIeuHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (YHKUIUN U
PacIoNOKEHUS TKAaHEN B OPraHax )KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTHWBHBbIE OpraHbl pacTeHuidl. Opransl H
CHUCTEMBI OPTaHOB )KMBOTHBIX U YesloBeKa. DyHKIIMKM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactrennii. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEIUHEHUS KOCTEN.

JIBr>keHHMEe  OpraHu3MoB.  JIBM)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHUYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX PACTEHUM:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA!
MbllieyHas cucreMa. Pediekc. CkeneTHble MBI U UX paboTa.

[Iuranne opranusmoB. llorymomieHue BOABI, YIVIEKHCIOIO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMM. lIuTaHne >kMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPHMKJIETOYHOE MNHILEeBapeHue. I[IluTaHue MO3BOHOYHBIX JKUBOTHBIX. OTIEsbI
NUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHble kenesbl. llnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. J{pixanue >xuBOTHBIX. [{uddy3us
ra3oB 4epes3 MOBEPXHOCTh KIEeTKU. KoxkHoe npixaHue. /[prxatenbHas HOBEPXHOCTD.
XKabepnoe u néroynoe npixanue. J[pixanue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX YKUBOTHBIX.
JpixarenbHass cUCTEMaA YelOBEeKa. MeXaHW3M BEHTWIALMHM JETKUX Yy NTUL U
MJIEKOMUTAIOMUX. Perynsamnus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTEHMM.
Tpancropr BemecTB y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyru KpoBooOpauieHusi. IBOJIIOIMOHHbBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepana U e€ peryisaus.



Beigenenne y opranmsmoB. Beinenenue y pacrenuid. Beigenenne y
*KUBOTHBIX. CoKpaTuTelbHble Bakyodu. Opransl BblaeiaeHUs. DPuiabTpanus,
CEKpelHsi 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3MbI paOOThl OPTaHOB BBIJIECICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIAECIMUTENBHON cucTeMaMu. Beiienenue y
MO3BOHOYHBIX >KMBOTHBIX M uesoBeka. [louku. CtpoeHune u (QpyHKIIMOHMpPOBaHUE
Heppona. OOpa3zoBaHNE MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3anmUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrukyna. CpeacTsa nacCUBHOM M XUMUYECKOW 3a1IUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M KX HOpPOU3BOIHBIE.
3amuTa opranu3ma ot OonesHedl. iMmyHHas cucrema yenoBeka. KieTouHslid u
TYMOPAJbHBIA MUMMYHUTET. BpoXaEHHBIH M TPHOOPETEHHBIA CcHenupUUecKuii
UMMYHHTET. Teopusi KJIoHaJIbHO-celeKTHUBHOrO ummyHuTera (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocnnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxumocts W perymsauumsa y  OpraHu3moB. Pasmpaxmmocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxumocTs u  perymsuus y
pacteHuii. PocToBble BeniecTBa U UX 3HaYCHHUE.

HepBHas cucrema u pediekTopHas peryisiuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHENbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XKHBOTHBIX. Peduekc u
peduiekTopHas ayra. bezycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAsA CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBI. Jl€HCTBHE TOPMOHOB.
B3aumocBs3p HEpBHON W SHIOKPUHHOHM cucteMm. ['unotamamo-runoduszapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepun», «lIpocrerimmey», «Opranbsl IBETKOBBIX PACTEHHID,
«CucTteMbl  OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTeOIs,
«CTpoeHue JNHUCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET YEIOBEKA,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMA, «Koxay, «MBpleuHas CHUCTEMA,
«BpraenurenbHas cucteMa», «HIOOKPUHHAS cHUCTeMa», «CTpOEHHE MBIIIIBD,
«Mmmynurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPBD»,
«CtpoeHne maHapun», «BHyTpeHHEe CTpOoeHHE I0KIEeBOro 4epsi», «HepBHas



cuctema poio», «HepBHas cucrema narymkum», «HepBHas — cucrema
npecMmbIkaromuxcs», «HepBuas  cucrema  nruny», «HepBHas — cucrema
MIIeKOMUTaOIuX», «HepBHas cucrema uenoBekay, «Pediexcy.

Ooopynosanue:Iludposas nmadbopatopusi 1Mo Ouosoruu (yueHHUECKas)
«Touka PocTa»,>1.MUKPOCKOI, MUKpPOIIpEeNapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIIpenapatbl TKaHe, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE DSK3EMIUISIPhI KOMHATHBIX DPAcCTeHHWH, TrepOapuu pacTeHUin
pPa3HBIX OTAEJIOB, BJIAXKHBIC NPEMapaThl MWUBOTHBIX, CKEJIEThl MO3BOHOYHBIX,
KOJUIEKIIMM OECIMO3BOHOYHBIX KUBOTHBIX, CKEJIET 4eJOBeKa, 000pyJOoBaHUE IS
JEMOHCTPALIMA TOYBEHHOTO M BO3AYUIHOTO NHUTaHUS PACTEHUM, paCIlEIICHUs
Kpaxmana W OelkoB ToJx JiedcTBUEM (epMEeHTOB, OOOpyaoBaHHE AJis
JEMOHCTpPAIIMK OMBITOB MO0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma
JBIXaTENbHBIX ABM)KCHUN, MOJICIH TOJIOBHOTO MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTEHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHHe ¥ pa3BUTHE OPTraHU3MOB

@dopMbl pa3MHOKEHHS OpraHuM3MoB: Oecrionoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHSA: [OYKOBAHHUE,  CIOPYJISLUS,
dparmeHTaIysl, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KieTkW, wian rametsl. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI
Melo3a U TMOJIOBOro Imporecca. Meio3 M ero Mecrto B >KM3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTrorenes y :kMBOTHBIX. [10JI0BBIE XKeIe3bl.
OOpazoBanue 1 pa3BUTHE MOJOBBIX KJiIeToK. Cnepmarorenes u oorene3. CTpoeHune
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoOBbI
OIUIOAOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTAaHU3MOB (OHTOT€HE3). DMOPHOJIOTUs — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 21a8HbIX NPobaIeM IMOPUOTIO2UL.
Konyenyuss mopgocenoe u mooenu mopgoeeneza. Craguu >MOpHOTEeHe3a
KUBOTHBIX (Ha mnpumepe Jrymku). JpoOnenwe. Tumbl  apoOseHus.
Jemepmunuposannoe u HedepmuHuposannoe Opobnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKONMUTAIONIUX. 3apOJBIINIEBhIE JIMCTKU
(racTpynsnms). 3aKiIagKka OpraHOB U TKaHEW W3 3apOIBIIIEBBIX JTUCTKOB. B3anMHoe
BIIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHOHATbHAS HWHAYKIHSA).
3aknajka IUTaHa CTPOEHMS SKMBOTHOTO Kak pe3ysibTaT  HepapXUUeCKHUX



B3aMMOJCHCTBUI TeHOB. BnusHume Ha 5>MOpPHOHAIBHOE pa3BUTHE Pa3IMYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamMOpuoHanbHbiil mepuoa. IIpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y O€CHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYECHHE MPSMOrO M HENPSIMOIO
pa3BUTHS, UX PACHPOCTPAHEHHE B mpupone. THUmbl pocta KUBOTHBIX. PaKTOPHI
pEryJisliiy pocTa KUBOTHBIX U ueioBeka. CTaauu mocTaMOpPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u paszButue pacreHuil. ['amerodutr m crnopodut. Meiio3 B
KU3HEHHOM 1MKie pacTeHuil. OOpa3oBaHMe cmop B Tpolecce Meio3a.
['ametorenes y pacteHud. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOHOE OIIOJOTBOPEHHUE y IIBETKOBLIX pacTeHuil. OOpazoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISILIMU OHTOT'€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. HaBamun, X. HInemas.

Tabmuubl u cxembl: «BereratuBHoe pazMHoOxkeHUe», «Tumbl Oecnosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIIaMUAOMOHANb», «Pa3MHOKEHHE 3BIIICHBDY,
«Pa3zmHOXeHue runpel», «Meio3», «Xpomocombly, «l'ametorenesy, «CtpoeHue
SULEKIETKA U crepMaro3onja», «OCHOBHBIE cTaauu OHTOreHe3a», «lIpsmoe u
HENpsAMOE pa3BuThe», «Pa3BuTMe Mamckoro xyka», «Pa3zButhe capaHuny,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJBHBIX U JIBYIOJBHBIX PAaCTEHUIN», «KW3HEHHBIN UK
MOPCKOM  KamycTbD», <« KM3HEHHBIM UHUKI MXa», <«KW3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD).

O6opynoBanue: IludpoBas nabopartopus 1o Ouojgoruu (y4eHUYECKas)
«Touka  Pocra»,51.  MHKpPOCKOI, = MHUKpPOIIPENAparbl  SULEKIECTOK U
CIEPMATO30UJI0B, MOJIENb «LIMKI pa3BUTHUS JATYLIKI.

JlaGopaTopnas padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbIABICHHME MNPU3HAKOB CXOJCTBA 3aPOIBIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopatopHass paGora «CrTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIMX
pacTeHU».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHMu3MoOB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykd. Pabotsr T
Meunpens, I'. ne @pusa, T. Moprana. Poinb oTe4eCTBEHHBIX YUYEHBIX B Pa3BUTHU



renetuku. Padoter H. K. KoneiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE€ T€HETUYECKUE MOHITUSI U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM WM PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THUOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJIAPHO-TEHETUYECKHM.

JdeMoHcTpauuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. 1.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUSI.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

Mounorubpuanoe ckpenmBanue. IlepBbiii 3akoH MeHnenss — 3aKoH
ennHooOpa3usi THOpUA0B nepBoro nokosjeHus. [lpasuno nomunupoBanus. Bropoit
3aKOH MeHens — 3aKOH paculeuieHusT NPU3HAKoB. LlUTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ ' unore3a 4MCTOThI raMer.

AHanuzupytomee ckpenBanue. [IpoMeKyToOuHbIi XapakTep HaclleJOBaHU.
Pacuieruienne nmpru3HakoB Mpy HEMOJIHOM JOMUHUPOBAHUU.

Jurubpuanoe ckpenmBanue. Tpetuit 3akoH MeHens: — 3aK0H He3aBUCHUMOTO
HacJleloOBaHMs ~ Tpu3HakoB.  [luTosmornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILINBAHUS.

Cueriennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemiieHHoOe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTuka nosa. XpoOMOCOMHBIM MEXAHU3M OINpPEAECIEHUS Moia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHBIA I0J. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMOcOoM. HacnenoBanne Npru3HakoB, CLEIUVIEHHBIX C ITOJIOM.

['enotun kak nenoctHas cucrema. [lnerorponus — MHOKECTBEHHOE IEMCTBHE
reHa. MHOXECTBEHHbI ajuleau3M. B3anmoaeincTBue HeEauIeabHbIX TI'E€HOB.
Kommnementapaocts. Onuctas. [Tonumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a
TakkKe (PU3NOIOTUYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKIIHMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO351H
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTMyeckue acneKkTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHON MH(OpMAIIMU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn



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

Tabmumpst u cxemsl: «IlepBbiif 1 BTOpoi 3akoHbl Menaensa», « Tpetuil 3aKkoH
Menpnens», «AHanusupyrouiee ckpenuBaHue», «HemoaHoe ITOMUHHUpPOBaHUEY,
«CuernsieHHOe Hacle/loBaHue MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN aJlJIEeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMHd 3aKOHOB €IMHOOOpasws
TUOpUJIOB TIEPBOTO TMOKOJEHUS W pAaclIeIIeHUs NPU3HAKOB, MOJENb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHUMOTO HACJIEIOBAHUS MPU3HAKOB, MOJEIb IS
JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(UIIBD).

IIpakTuyeckass  paGora  «l3ydyeHue  pe3ysnbTaToB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(PUITBD.

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna M cpeiasl Opu  GOPMUPOBAHUU (PEHOTHUIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE MPU3HAKU. Buabl
W3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Monudukanuonnas u3MeHYMBOCTh. Poab  cpeapl B hopmupoBaHUH
Moau(puKarMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAIIMOHHOM
VU3MEHYUBOCTHU.

['eHoTMIIMYECKAsT N3MEHUYUBOCTh. CBOKMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Bunpl reHoTUIIMYECKOM M3MEHUYNBOCTH: KOMOMHATHBHAS, MyTal[MOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM MPOLECC — OCHOBA
KOMOMHATUBHON U3MEHUYUBOCTU. POIh KOMOMHATUBHON M3MEHUYMBOCTHU B CO3/IaHUN
T€HEeTHYECKOr0 pa3HOOOpa3us B Ipeiesiax OJJHOTrO BUA.

MyranmoHHass W3MEHYMBOCTh. BHIbl MyTaluMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HMHAYUMPOBaHHbIE MyTaluu. SnepHele u
nuTOIUIa3MaTuyeckue Myrtanuu. CoMaTuyeckue W IMoJoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl HW WX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTAlMOHHOI'O IIPOIECCA. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacnencTBeHHo m3menuuBoctu (H.M. BaBwiioB). BHesinepHass U3MEHUMBOCTh U
HACJIEICTBEHHOCTD.

Onuecenemuxa U ONUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAc1e008aHUU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JdeMoHcTpanuu

[Toptpetst: I'. ne ®pus, B. UMoranucen, H. 1. BaBuinos.



Tabmuubr u  cxembl: «Buapl wm3meHumBoCcTHY, «MomudukaruoHHas
W3MEHYUBOCTHY, «KomOuHatuBHas U3MEHYUBOCTHY, «Meriosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEeKay, « Bumbl myTammiiy.

OO6opynoBaHue: XUBbIe W TepOapHble SK3EMIUISAPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTtopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psna U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uyenoseka. MexayHapoaHas IporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKka. MeTonpl  M3Y4YEHHs] T[EHETUKM  YEJIOBEKa: TIE€HEAIOTMYECKH,
OJIM3HEIOBBIH, LIUTOTE€HETUYECKUH, MONYJISIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TEHOTHUIIA:
ITOJIHOTEHOMHOECEKBEHUPOBAHNUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001eBaHUs YeIOBEKa. | €HHbIE 1 XpPOMOCOMHBIE
Oosie3HU dYesnoBeka. boyie3HW ¢ HACNEACTBEHHOM MpPeapacroioKEHHOCTHIO.
3HaYeHUEe MEAULMHCKON T€HETUKHU B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a00eBaHU YenoBeKa. MeauKo-TeHeTHIeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSTHE «T€HEeTHYEeCKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akTopbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karolieil cpefpl. ['eHeTnueckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanumn

Tabmuubl u cxembl: «Kapuotun venoBeka», «MeTolbl U3yYEHHUS] TE€HETUKHU
yesioBeKkay, «l eHeTnyeckue 3a00eBaHUS YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHOM.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTuKanuss W CeJICKUHUs. 3apOXKACHUE CEJIEKIMU UM JOMECTUKAIUU.
VYuenne H. WM. BaBumoBa o IleHTpax mNOpouUCXOXKACHUS U MHOTO00Opa3us
KYJbTYpPHBIX pacTeHuil. Ponp ceinekuuy B CO31aHMM COPTOB PACTEHUWA M MOPOJ
#*uBoTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX pAJIOB B
HaciaeAcTBeHHOM wm3MeHunBocTH H. WM. BaBuioBa, ero 3HadeHue A
CEJICKIITMOHHOM pabOThI.

Metoasl ceneKIMoOHHOM paboThl. VCKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHVBUAYaJIbHBIN. Ortanbl ~ KOMOWHAIIMOHHOW  CEJNEKIIHH. HcnbiTanue



IPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIbIO OLIEHKU
¢deHoTHa TOTOMCTBA U OTOOP IO TeHOTHUITy ¢ romolkio aHammza JHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEeJEKIMOHHOM  paboThI.
PaguanimoHHBIN ¥ XMMUYECKUN MYTAareHe3 Kak UCTOYHUK MYTallui Y KYJbTYPHBIX
dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PEIAaKTUPOBAHUS M METOJOB
pexomOuHaHTHRIX JIHK 1151 momydeHust iCXOAHOTO MaTepuaa Jjisi CEeJICKIIUU.

[Tomyuyenue MOJIUTLIIOUIOB. BuyTtpuBnaoBas rHOpUIN3aIns.
brnu3kopoACTBEHHOE — CKpellMBaHue, wWid  UMHOpuauHr.  HepoacTBeHHoe
CKpeluuBaHue, win aytopuauHr. ['erepo3uc u ero npuuuHbl. Hcnonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas rubpuausanus. [Ipeononenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMU PACTCHUH U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHrEe U M3y4YeHUE F'EHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U
UX JUKUX pOAMYENH g CO3JaHUsl  HOBBIX COPTOB W TUOpHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 YeAX YIYUUeHUs CYWecmeyiouux U co30aHUs HOBbIX NOPOO, JIUHUL U KPOCCO8, 8
MOoM 4Hucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCLe008aAHUL,
nepeodoswvix uoetll U nepcneKmueHblX MmexHoN02UlL.

JdemoHcTpanumn

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

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIEICTBEHHON M3MEHYMBOCTWY,
«Metonpl cenexkmmny, «OTnanéunas ruopuausanus», «MyrareHesy.

JlabopaTtopHasi pabora «/3ydueHne copToB KyJbTypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOAOB CEIECKIIUN PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUD».

Ikckypcusi «OCHOBHBIE METOJIbI U JIOCTHIKEHUSI CEJIEKIMM PACTeHUl U
KHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SCTBO, B J1a0OpaTOpuIo
arpOyHUBEPCUTETA WM HAYYHOTO LEHTPA)».

Tema 16. buorexHoi0rus U CHHTETHYECKas1 OHOJIOTHS

OOBEKThI, MCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MHUKPOOPTraHU3MBI, 170:¢ XapaKTEpUCTHUKA. TpaguumoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOJMYyYEHUE KHUCIOMOJIOYHBIX MPOJYKTOB,
BUHOJEenne. Mukpoouosornueckuii cunre3. OOBEKTbI MHUKPOOHOJIOTHMYECKHX
texHoJsoruid. [Ipon3BoaCTBO OenKa, aMUHOKHUCIIOT M BATAMUHOB.



CozlaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYMPOBAHHsI TEHOMOB C LIEJIBIO MOJy4EHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepIKalINX HE BCTPEYAIOIIMeCs B MPUPOIe OMOCHHTETHUECKHE MTyTH.

Knerounass mnxeHepus. MeToapl KynbTyphl KIETOK M TKaHEH PacTeHUM U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuau3anuss U COMaTHYECKUN
smOpuorene3. Mcronb30BaHWe TarioMOB B CENEKUWMU pacTeHuid. [lonyuenue
MOHOKIOHANbHbIX anmumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIIOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOpEHHE. PeKOHCTpyKIus
SAWLEKJIETOK U KJIOHMPOBAaHUE XKMBOTHBIX. METOA TpPaHCIUIAHTALIMK SJEP KIIETOK.
Texnonocuu 0300p06NeHUs, KYJIbMUSUPOBAHUS U  MUKPOKIOHANbHO2O
DPA3MHOICEHUSL CENIbCKOXO3AUCTEEHHBIX KYIbMYD.

XpoMOCOMHass W TeHHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCT>KEHHsT M NEpPCHEKTUBBI  XPOMOCOMHOM M TIE€HHOM  HMH)KCHEPUH.
DKOJOrM4ecKHe U ATUUECKUE POOJIeMbl T€HHOW HHKEHEPHUH.

Meaunmnckue Ouotexnonoruu. Iloctrenomuas uudposas menununa. [1LP-
TUAarHocThkKa. MeTaOOJIOMHBIN aHalIW3, TEHOLCHTPUYECKUW aHajdu3 MpOTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 340poBbi. VCIONb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/1aHUs KOMILIEKCHBIX
TKaHEeW COYETaHHUEM TEXHOJIOTUH TPEXMEPHOro OMONMPHUHTUHTA M ckaddonauHra
JUISL pEIEHUS 3a/1a4 IIEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENb0 00ecredeHus: KOMOMHMPOBAHHOU
3ammTel OT Bo30yautenert OPBU, ycTaHoBiieHHE MOJEKYJISPHBIX MEXaHH3MOB
¢ynkuonupoBanus PHK-cogepkammx BuUpYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuup! u cxemsl: «/cnoab30BaHNE MUKPOOPTraHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I'eHHass HHKEeHEPU».

JlabopaTtopHnasi pa6ora «/3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydueHre MOTOYHOKUCIBIX IPOTYKTOBY.

JIKCKypeuss «buoTexHonoruss — BaKHEHINAs IPOU3BOIAUTENIBHAS CHUiA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTNYECKOE ITPOU3BOJCTBO)».

11 KJIACC

Tema 1.3apo:kaenne W pa3BUTHE IBOJIOUMOHHBLIX NpeACTABJIEHUI B
OHOJIOTHH

OpomonvionHas Teopus Y. Jlapuna. Ilpeamochlikm BO3HUKHOBCHHS
napBuHU3Ma. JKu3Hb 1 Hay4dHas JaesteabHocTh Y. JlapBuHa.



JIBrKy1Me CUiTbl 3BOIIOLMH BUAOB 110 Y. JlapBHHY (BBICOKAasi MNHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPTraHM3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun HBomtounu (CTD). HeltpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLNMOHHAs  Ouojorud. 3HauYeHUE
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. apsun, C. C. UerBepukos, U. 1. llImansraysen, Ix. Xonaeix, . K.
benses.

Tabmumet u  cxembl: «Cucrema xuBoi mnpuponsl (mo K. Jlunuer)y,
«Jlecthnnia xuBbBIX cymectB (mo Jlamapky)», «Mexanusm QopMupoBaHus
npuUcnocoONieHnit y pacteHuil W >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbrObI
3a cymectBoBaHue», «llopoabl romy6eit», «MHoroobpasue KylabTYpHBIX (OpM
KarycTb», «[lopoabl qoMalHuX )XKUBOTHBIXY», «CXxeMa 00pa30BaHusl HOBBIX BHIOB
(mo Y. [apBuny)», «CxemMa COOTHOILICHHS JBUXKYIIMX CHUJ 3BOJIOLHAN,
«OCHOBHBIE TTOJIOKEHHS] CHHTETHYECKON TEOPUHU IBOJTIOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pPe3yJIbTaThl

[Tonynsiuust KaKk 3JI€eMEHTapHas €IUHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOTO pa3zHooOpa3ust W CTPYKTypbl mnomymsiuuid. W3meHenue
reHopoHJa TOMYJSIMU KaK 3JIEMEHTApHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DOneMeHTapHble (aKTOpbl (IBHXKYIIME CHJIbI) SBOJIIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHunBOCTh. [Ipeiid) reHoB — ciydaiiHbie
HEHANpaBJICHHbIE H3MEHEHHMsS YacTOT ayviesied B Homymauusx. OPQext
ocHoBatensd. JIpgexm Oymviiounoco 2opaviuika. CHUdCeHUe 2eHemuuyecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue sgpgpexkma Opeticha cenog 6
oonvwiux U manelx  nonyrayuax. Murpammu.  M3omsums  momyssiuii:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoIoTHYecKas (PErpolyKTUBHAS ).

EcrectBennblii oTOOp — HampaBistonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUM, CTAaOWJIM3UPYIOUIMNA,  pa3pblBaOLIUN
(mu3pynTtuBHblid). [lomoBoit oTO0Op. BO3HMKHOBEHHE M 3BOJIIOIUS COIUATIBLHOTO
NOBEJECHUS KUBOTHBIX.

[TpucnocoO0aeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOIHH.
Bo3HukHOBeHHE — mpucnocoOjeHud y  opranusmoB.  Apomopdo3sl U
uauoanantauuu. [Ipumepsl npucnocobieHnit y opraHu3mMoB: MOp(hOIOrH4YecKue,
dbusnonornyeckue,  OMOXUMUYECKHE,  ToBeAeHuYeckue.  OTHOCHUTEIBHOCTb
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.



Bun, ero xputepum u cTpykTypa. BumooGpasoBanue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — kimrodeBod ¢aktop BuaooOpazoBanus. Ilytm u
CIIOCOOBI BUI000pa30BaHUS: AITOTIATPUIECKOE (reorpaduueckoe),
CUMIIaTpUYECKOEe  (DPKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJMILIOMAN3ALNSA,
rubpuauzainus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl HOpMUPOBAHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  sBomionMOHHON OMoONOrMUM B pa3pabOTKe HAy4YHBIX METOJOB
coxpaHeHus1 6uopa3zHooOpa3usi. MUKPOIBOIIOLMS M KOIBOJIOLMS Mapa3uTOB U UX
X0351€B. MexaHu3mbl (OPMUPOBAHUSL YCTOMUMBOCTU K aHTUOMOTHKAM U CHOCOOBI
O0pBbOBI C HEM.

JdemoHcTpanumn

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuubl 1 cxembl: «MyTanuMoHHAs H3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema nposiBiieHus 3akoHa Xapau—BaiinOepray», «J{Buxyiiue
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECKas U30JSIUS TOMYJIALNNA CEeBaHCKON (opemmny,
«l'eorpaduueckas H30JA1US  JUCTBEHHULIBI CHOMPCKOM H  JIMCTBEHHUIIBI
naypckoit», «llonynsinoHHbIE BOJIHBI YNCICHHOCTH XUITHUKOB H JKepPTB», «Cxema
JEUCTBUSL €CTeCTBEHHOTO oOTOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MnpyctpuanbHblii Menanu3my, «KuBble uckonaembie», «[IokpoBUTEIbCTBEHHAS
OKpacka KUBOTHBIX», «[Ipenynpexatomias OKpacka YKUBOTHBIX)»,
«Dusnonoruueckue agantauun», «llpucnoco0ieHHOCT, OpraHu3MoB u €€
OTHOCUTENBHOCTHY, «Kpurepuu Buma», «Buabl-aBoitHukun», «CTpyKTypa BUIa B
npupose», «Crnocobwsl BuIooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOrMYECKOe BUI000pa30BaHWE BHUAOB CHHUI,
«ITonmumnnonnbl pactenuit», «KamycTHo-peneuHblil TuOpum.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia IITHIT |
3Bepell C MpUMEpaMu Pa3IUYHBIX NPUCIOCOOJICHMM, Yydesa NTHI[I U 3Bepe
pa3HbIX BHUJAOB, TrepOapuu pacTeHUid OJIM3KUX BHUIOB, OOpPa30BABLIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnas padora «BpIsiBIeHHE H3MEHUMBOCTH y 0cCO0el OIHOTO
BUJIA.

Jlabopatopnass  padora  «lIpucnocobienus  OpraHusmMoOB U = HX
OTHOCUTEJIbHAS 1IEJIECO00PA3HOCTHY.

JlaGopaTtopnass pabGora «CpaBHEeHHE BHUJOB MO MOP(HOIOrHUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOIMS U €€ pPe3yJIbTAThI

Metonbl  u3ydeHUs MakpoldBomoIuU. [laneoHTOnOrMyeckue  MeETOJbl
uzydeHus: oHBomonuu. Ilepexonnbie ¢opMmbl U (UIOTEHETUYECKUE — PSAbI
OpPraHU3MOB.



buoreorpaduueckue Meronpl u3zydeHus sBoitonuu. CpaBHeHuEe (IOpH U
dbayHpl MaTepuKOB W OCTpOBOB. buoreorpaduueckue obOmactu 3emnu. Bumbi-
DHAEMUKHU U PETUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bI U3YYEHUS
BOMIOIMHU. ['eHeTMdeckue MeXaHW3Mbl SBOJIIOIIMM OHTOrEHE3a M MOSBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PyaumenTtapHsle  opraHbl M aTaBU3Mbl.  MOJIEKYJIIpPHO-TE€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKME  METOJIbl  M3YYEHHsS  SBOJIIOLUU.
['omonoruunsie reHbl. COBpEeMEHHbIE METOIbl MOCTPOCHUS (DUIOTEHETUUECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLMS TEHOMOB.

OO0mume 3aKOHOMEPHOCTH (TMpaBwiia) 3BOONMH. [IpuHyun cmenvt yHKyu.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, O. I'ekkelsb.

Tabmumpl u cxembl: «OUIOTEHETUYECKUN DS JOMIaANn», «APXEONTEPUKCY,
«3Bepo3ybOble  smepb»,  «Crerouedans»,  «Punnopute»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30Hb 3emun», «Jlpeiid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3SMOPUOHAIBLHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHb», «PymuMeHTBHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKa W IIUMIAaH3e», «l JaBHbIE
HaIpaBJIeHUs IBOIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH YBOJIIOILIUNY.

O6opynoBaHue: KOJUIEKIUU, TepOapuu, MYJSDKU HMCKONAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTAaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHE *KU3HHU HA 3emule

HayuHble rUmoTe3bl NpPOUCXOXKIEHUS >KM3HU Ha 3emie. AOuWoreHes u
naHcrepmusi. [[JoHaydyHble IPEACTABICHUAS O 3apOKIECHUU KU3HU (KPEALOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepkeHue onbitTaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. IIpoucxoxaeHue xu3HU U aCTPOOHOIIOTHSL.

OcHOBHBIE ATarnbl HEOPTraHUYECKON ABOJTIOIUH. [Inanerapnas
(reosioruyeckasi) HBOJIOIMUS. XUMHUYECKas 3BOJIOLMS. AOHUOTeHHBIM CHUHTE3
opraHuyeckux BemiecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpu.
OOpazoBanue mosMMepoB U3 MoHoMmepoB. Koamepsatnas rumoresa A. M.
OmnapuHa, runote3a nepBuyHoro OynpoHa J[x. Xomnaeitna, reHeTuuecKas TMnoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



HUctopust 3emun U MeroAbl €€ u3ydeHus. Vckomaemble OpraHU4ecKue
octatku. ['eoxponomorus u e€ wmeroabl. OTHocuTenbHass © aOCONIOTHAsA
reoxpoHosiorus. ['eoxpoHosorndyeckas 1mKasua: 30Hbl, 3pbl, IEPUOBI, OXU.

HavanbHuble 3Tanbl opraHmyeckod spomtouuu. [losBiieHHE W 3BOJIIOLUSA
HEPBBIX KJIETOK. DBOJIOLUSA MeTa0oau3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEPBBIX Ha 3eMie COOOILECTB.
CrpomatonuTsl. [IpokaprOTHl U 3yKapHUOTHI.

ITpoucxoxaenne 3ykaproT (CUMOHOTEHE3). DBOIOLUOHHOE ITPOUCXOKACHHUE
BUpycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BoO3HHMKHOBeHHe
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl ABOJIIOIMU BBICIIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixoxy pacremun Ha cymy. llosBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIpoHcXoKIeHHEe LBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIOIHMHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp¢O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumoB. [lepBbie XopaoBbI€ )KUBOTHBIE. JKU3HB B BOAE. DBOJIOLUHUS O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHue MICKONMUTAIOINIMX U
ntul. IlpuHnun ximoueBoro apomopdosa. OcBoeHue O€CrO3BOHOYHBIMU U
MIO3BOHOYHBIMH KUBOTHBIMH CYLIH.

PasButre xu3HM Ha 3emie NO 3paM M NEpPUOJaM: apXeil, MpOTepO30H,
najgeo3or, Me3030M, KkahHo3zoM. OOmas XapakTepucThka KiIumarta |
reoJIOTHYECKUX mpoueccoB. [losBieHne M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineoOpa3zoBaHHE: €0 YCIOBUS U BIMSIHUE HA Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBele BBIMUPaHHUS — 3KOJIOTMYECKUE KPU3HUCHI Ipouuioro. IIpuumuel u
CJIEICTBUSI MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIH SKOJIOTMYECKUN KpPHU3HUC, €ro
ocobenHocTtH. [Ipobaema coxpanenus 6nopazHooOpa3us Ha 3emiie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnunel kimaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPy OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsr: @. Penn, JI. Cnamnanuany, JI. [Tacrep, . 1. Meunukos, A. .
Omnapun, k. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxemsl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apoXaeHMs Xu3Hm», «Cxema ombita C. Mwmiepa, I'. FOpm»,
«JTanbpl  HEOPraHMYECKOW  3BOJIOLMM»,  «['€OXpOHOJOTMYECKas — IIKalay,
«HavanpHble 3Tanel opraHUYecKor 3BoIoLUN», «Cxema o0pa3oBaHUS 3YKapHOT
nyTéM cumOuorenesa», «Cucrema XuUBOM mpupoas», «CTpoeHue BHUpycay,
«Apomopdo3sl pacTeHHi», «PuHMOMUTE, «OIHOKIETOYHBIE BOAOPOCIHY,
«MHorokierounsle Bojopocian», «Mxm», «llamoporaukn», «l'omoceMeHHbIE



pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeiimuey, «KuiedHomnonocTHbIey,
«Ilmockue YEpBU», «YneHucToHOrue, «PEIOBI», «3eMHOBOIHBICY,
«IIpecmbikaronmecs», «IItuupy», «Mnekonurarommue», «Pa3BuTHE KU3HU B
apXxeuckou spey», «Pa3BuTue KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
MaJIE030MCKOMN 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM 3pey», «Pa3BUTHE KU3HU B
KaHO30MCKOM 3pey, «CoBpeMeHHas CuCTeMa OPraHnYECKOro MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAEJOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHMX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, YydYesla INTHULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMBIX, MYJSIKA OPTraHUYECKUX
OCTaTKOB OPraHU3MOB.

[Hudporas nadboparopus mo o6uosoruu (yuennueckas) «Touka Pocray,

JlabopaTtopnasi padora «/3yueHue W omMcaHHWE MCKOIIAEMBIX OCTAaTKOB
JPEBHUX OPTAaHU3MOB.

IIpakTuyeckas padora «l3ydyeHue OCOOEHHOCTEH CTPOECHUS pPaACTEHUI
Pa3HbIX OTAEJIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxaenune Yea0BeKa — aHTPOIIOIeHe3

Paznensl n 3amaun anTponosiornu. MeToasl aHTPOTIOJIOTHH.

CraHoBIEHUE TPEACTABICHUN O MPOUCXOXKICHUM 4eJIOBeKa. Penurunosnbie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACcTBO yenoBeKa ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPQOJIOTUYECKHE, AMOPHOTIOTUYECKHE, (bU3H0T0T0-ONOXMMHUIECKHE,
noBesieHueckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpIMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JiBuokymire cuiibl ((pakTophl) aHTpOMoreHe3a: OMOJIOTUYECKUE, COLUATbHbIE.
CooTHotieHne OMONIOTMYECKUX U COIIMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpoIoreHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bsHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUIBI — O0IIHE MTPEKHU YeIOBEKOOOPA3HBIX 00€3bsH U
J0JeH. ABCTPAJIONUTEKU — ABYHOTME MPEAKHU JtoJeh. YemoBeK yMenblii, nepBbIe
W3TOTOBJICHUs OpyAuM TpyzAa. YeloBeK NpAMOXOASAIIMN U NEPBbIM BBIXOJ JIOJACH
3a mnpenensl  Adpuku. UYenoBek reiaenbOeprckuii — - 0OMMM  MPENIoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. UeloBEeK HEAHAEPTAIbCKUN
KaK BUJI JIOJAEH XOJIONHOTO KiuMmaTa. YenoBEK pa3syMHbIM COBPEMEHHOIO THUIIA,



JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpeaenamMu AQpUKH.
[TasieoreneTrka v najieOreHOMMKA.

OBOMIONMS COBPEMEHHOTO 4esloBeKa. EcTecTBeHHBI OTOOpP B MOMYJNSLMSIX
yesnoBeka. MyTanMoHHbBIN Tpoliecc ¥ nojJuMopdusMm. llomynsiuoHHbIE BOJIHBI,
npeiid reHoB, murpauus U «3QdeKkT ocHoBaTeNs» B MOMYJISUHUAX COBPEMEHHOIO
YEJIOBEKa.

UYenoseueckne pacel. [lomsatue o pace. bonbmme pacel: eBponeougHas
(eBpasmiickas),  aBCTpajo-HETpouJHAs  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepuKaHckasi). Bpemss u myTu paccelieHHs 4eloBeKa IO IUIaHEeTe.
EnuHcTBO  dyenoBeueckux — pac.  HayuHas  HECOCTOSITENBHOCTH — pacus3Ma.
[Tpucnoco0aeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSIM OKpYXalollel Cpessl.
Brnusane reorpaduyeckoit cpeapl W apeiida reHOB Ha  MOPQOJIOTHIO U
(U3HONOTHIO YeTIOBEKA.

MexaucuuruiiHapable  MeToabl B (usnueckodt  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAA  AHTPOIOJIOTHS W MAJIE0AHTPOIIOJIOTHS
YEJIOBEYECKUX MOMYyJSIUiA. brocounaibHble HUCCIEIOBAHUS MPUPOJLI YETIOBEKA.
HccnenoBanue KOBOMIOIMUUONOIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. HapBuHn, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabmuibl u cxembl: «MeToIbI aHTPOTIONOTUMY, «[ OJTOBHOW MO3T YeoBEKaY,
«YenoBekooOpa3Hbie 00e3bsHB», «CKeNneT dYeloBeKa H CKeJeT IMMIIaH3ey,
«PynMMEHTBI U aTaBU3MBbIDY, «J|BHXKyIIME CHIIBI AaHTPOIIOT€HE3A», « DBOJIOLHUOHHOE
IpEBO  YeNOBeKa», «ABcrpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHncoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBI,
«IIpenku yenoBeka», «ITarbl SBOJIOLUHU YEIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MyJSDKM — OKAaMEHEJIOCTEH, MPEeAMETOB MaTepUaIbHOU
KyJbTYpbl TIPEIKOB 4YeJoBeKa, penpoaykiuu (poTtorpadun) KapTuH C
MU(poIOTHYECKUMU W OUOJEHCKMMH CIOKETaMH TPOUCXOKICHHSI UEIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIh
yepena 4YeloBeKa M 4eperna IIMMIIaH3€, MOJENIb KHCTH 4YEeJIOBE€Ka U KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEH CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTn4yeckas padora «/3ydyeHne 3K0JIOrMYECKUX aJanTalui YeIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHMSIX OPraHU3MOB H
HATOPraHMU3MEHHbIX CHCTEM C OKPY/KaILIeH cpeaou

3apoxaeHue U pazButue s3kosoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3ngensl u 3amaun
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoapl skonoruu. IloneBwsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
OpupojHble W JabopatopHble. MonaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKPYKaIOIIEH Cpebl: JTOKATBHBIA, PETHOHATBHBIN U TI00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW i1 YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHME KAaK OCHOBA CBS3€HM 4esnoBedecTBa ¢ Npupoaoil. GopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI M KOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Ceseprios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroabl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: adMOTHUYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JeWCTBUS 3Kojormueckux (akrtopos. IlpaBuno munumyma (K.
[lnpenrens, ). JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢aktopbl. CBeT Kak sKosnornueckuit ¢akrop. JleiicTBue
pPa3HBIX YYACTKOB COJIHEYHOIO CHEKTpa HAa OPraHU3Mbl. DKOJIOIMYECKUE TPYIIIbI
pacTeHUil M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHajlbHasi pPOJIb CBETA.
DOTONEPUOIU3M.

Temneparypa kak skosioruyeckuii dakrop. JleiicTBue TemmepaTrypsl Ha
opranu3Mmbl. [10MKHIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormyeckuii ¢akrtop. IlpucrocobneHuss pacteHuid K
nojJiep>kKaHuio0 BojHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHas  TIOANOYBEHHAs, BHyTpuUoOpraHu3dMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucnocoOsieHus OpraHu3MOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornyeckrie putmbl. BHemiHne U BHyTpeHHHE pPUTMBI. CyTOUHBIE U
TrOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (QopmMme.
Kusznennsie PopMbI pacTeHU: NEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00HUOHTHI, a3POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buortnueckue bakTopsI. Bunet  OuoTHueckMX — B3aMMOJCHCTBHIA:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxjaeOHu4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHUS OpPraHU3MOB B Cpele
obutanus. [I[pyuHIMT KOHKYPEHTHOTO UCKIIFOUCHUSI.

JdeMoHcTpanuu

Tabmuupl U cxembl: «Jkonorudyeckue @axropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEerIoKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o00WTaHUS OpraHu3MoBy, «buonornueckue pUTMBIY,
«Kusnennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKOoCcHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOrO Jiecay, «llenu
nuTaHus», «XumHuyectBo», «llapasutuzm», «Konkypenuus», «CumoOmo3»,
«KommeHcanuszmy.

O6opynoBanue: repbdapuM pacTeHU U >KUBOTHBIX, MPUCIOCOOJEHHBIX K
BIUSHUIO PAa3UYHBIX SKOJOTMYECKUX (PAKTOpOB, TepOapuu CBETONHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapuu U KOJUICKITUU TEIIOTIOOMBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, dydesna MTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCAIIUXCA K rurpoduram, kcepoduram, meopuraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTeHWH U JKUBOTHBIX, OOJQJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHUSIM YCIOBUW JKWU3HH, repbapuu u
KOJUICKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi padora «BbisiBIeHHE TPUCTOCOOJICHUI OpPTraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnasi padora «BbIsiBIEHHE MPUCTOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTECHUU U3
pPa3HBIX MECT OOMTAHUS.

Tema 8. Dxo0y10rusl BUA0OB U MOMYJIANMMA

OKOJIOTUYECKUE  XApaKTEpUCTHKUA  MOMYJIALINH. [lonynsimuss ~ Kak
Oounonornyeckas cucrema. Posib HEOJHOPOAHOCTU Cpelibl, GU3NMUECKUX OapbepoB U
0CcoOeHHOCTe OMONOrUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyJysiiguid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUW: YHUCICHHOCTb, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALHUA.

Dkosioruyeckas CTpykrypa nonyisiquu. OIeHKa YUCIECHHOCTU MOIYJISIIUH.
JlnHaMuKa MmonmyJisiiuyd U €€ peryianvs. bUOTHUYECKMHA MOTECHIMAN MOMYJISALUH.
MopenupoBaHue JMHaAMUKU NOMyIsuun. KpuBble pocTa YMCIEHHOCTH MOMYJISIUU.
Kpusbie BbpkMBaHMs. Perymisiusi 4YMCICHHOCTH MOMYJSLUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IUNIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUOB (I- U
K-cTparerun).

[Tonarue o0 sKoJorMueckod Huie Buaa. MectooOuTanue. MHoroMmepHas
Mogzenb dkonorndeckor Humum/k.M. XarumHcona. Pasmepsl 3KOJI0rMYeCKOU
HuM. [loTeHnmanpHas u peanr3oBaHHAs HULIU.

Bun xak cucrema nomynsuuid. Apeansl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MUrpaluid >KUBOTHBIX. buosiormueckue
VHBA3UU YYKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXxembl: «JKOJOTMYECKUE XapAKTEPUCTUKU MOMYJSLUNY,
«lIpocTpaHcTBEHHass  CTpyKTypa mHOmyisuum», «Bo3pacTHble  NHpaMUabI
nonynsiiun», «CKOPOCTh  3aceleHusi [OBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaens 3komornueckort Humm J[x. M. XatunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeeHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MeEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOMYIIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenum u cetu. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KkOcucTeMax. KpyroBopor BEmIeCTB U IMOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTenu  dKocucTteMbl. buomacca u  mpoxykuws.
DKOJIOTUYECKHE MUPAMUIBI YCcell, OMOMAaCChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX IMPUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnumakcHoe coo0OiectBo. bruopasznoodpasue u nojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTR.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocUcmemvl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1eco8, cmeneu, nyCcmoltb.

AHTpONOreHHbIE HIKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pasznmnuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas
dbnopa u ¢dayna. CuHaHTpomm3alus TOpPOACKON ¢ayHbl. buonormdyeckoe u
XO35IIICTBEHHOE 3HAaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
sKocuctemax. Ponb kackaonoco sgpghekma u 6u008-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXTY
CMEXXHBIMH 3KOCUCTEMAMHU. Y CTOMYMBOCTb OPTaHU3MOB, IOIYJISLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHM.

Mexanuzmoi 8030eticmaus 3aepA3HEHUll  PA3HbIX munos Ha
cyOOp2aHu3MeHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl  9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCEUAL.
MeTom0m0THss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykrypa  OuouneHo3a»,  «DKocuUcTeMa

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO Jeca», «DyHKIHOHAbHbBIC
TPYIINbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEHIECTB B 3IKOCHCTEME,
«enu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKass MUPAMHIA YUCEID»,
«JKonoruyeckas nupamuyia OMOMaCCh), «IKOJOTHMUECKass MUpaMuia SHEPTUn»,
«O0pazoBanue 6osotay, «IlepBuunas cykueccus», «BoccTaHoBleHHE Jieca 1moce
noxapa», «9KoCHCTeMa 03epa», «ArporeHo3», «KpyroBopor BemiecTs u MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsl ypOosKocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uyydelia MTUIL U
3Bepeil, repdapuu KyJbTypHBIX M IUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenne u onucanme ypOo03KOCUCTEMBDY.

JlaGopaTopnas paGora «lI3yuenue pa3HOOOpa3usi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTHX B PA3HBIX 3KOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIMN OnoreoiieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJOJIbHBINA WM IOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYpcusl «IDKCKypCUs B arpo’KoCHUCTeMy (Ha MOJe WM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmieranerapHass o0ojiouka 3eMIIM, TNI€ CYUIECTBYET WM
CylIecTBOBaJa >kU3Hb. Pa3BuTHe mpencraBieHuii o onocdepe B Tpyaax . 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CylecTBoBaHUs Onocdeprsl. OcoOeHHOoCTH OHOChEpH Kak
rI00anbHON IKOCUCTEMBI. JlMHaMu4yeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMUUHOCTD siIBIICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOIHBIE Jieca, CMEILIaHHbIE U NIMPOKOJIUCTBEHHBIE Jieca, CTeNH, CABAaHHBI,
NYCTBbIHU, TPOIMYECKHUE JIeCa, BICOKOTOPhs. Kinmar, pacTUTEeNbHbIN U JKMBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA |
ounocdepHbIx QyHKIUHA.

JdeMoHcTpanuu

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

Tabmumer u cxeMmsl: «I'eocdepst 3eman», «KpyroBopor azora B mpupome»,
«Kpyrosopotr yraepoaga B mpupoae», «KpyroBopor kucimopoma B MpUPOIE»,
«KpyroBopoT Boawl B mpupojae», «OcHOBHbIE OMOMBI cymmy, «Knummaruaeckue
nosica 3emnn», «Tynapay, «Talra», «Cmemanneiii gec», «ILIMpoKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gec.

O6opynoBanue: repdbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u okpy:kaomias cpeaa

DKOJIOTMUECKHE KPU3UChI M HMX TMpUYMHBL. Bo3nelicTBue uyergoBeka Ha
ouocepy. 3arpsizHeHHEe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HEeHUE
BoAHOUW cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX peCcypcoB. MI3mMeHeHne Kimumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIM Mup. OxpaHa
pPACTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE MHPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
Boranuudeckue cajpl U 300J0THYECKUE TTAPKU.

OCHOBHBIC TPHUHIIUIBI YCTOMYHBOTO PA3BUTHs YEIIOBEUECTBA U TIPUPOJIBI.
PanponanbHoe  MPUPOAOINONIB30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emiu. OOIIME 3aKOHOMEPHOCTH TJIOOAJTBHBIX 3IKOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCa U €r0 BEPOSTHBIE MOCIEACTBUS.

Pa3Butre METOMOB MOHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporeccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugarowue 00Cmyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. (OcHOBb



sKopeaburumayuu Kocucmem U cnocobos 0OopvOvl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHuvIX d9KOCUCTEM.

JdemoHcTpanumn

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHHe TMouBb», «llapHukoBeIil  3ddexkT», «Ocobo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPUIY, «MOEIH yIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaduu OXpaHSIEMbIX PACTCHUA W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @eneparun, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
o0yJarouMMucs MporpaMM CpelHero oOmero oOpa3oBaHUsA: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI IPOTPaMMBbl IO OMOJIOTUHU
BBIJICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHHME O00YJarONUMUCS POCCUUCKON
IPKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeleHanpaesienHoe passumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN DPa3BUTHS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbBHOCTH [IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO0  OOpa3oOBaHUs, Haauyue  HNPABOCO3HAHUS  DKOJOTUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH JTIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C
TPaJULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHYHOCTH, NATPUOTU3MA U
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YEJTOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBaXKEHHUS, OEPEKHOr0 OTHOIIEHUS K KYyJbTYPHOMY HAacleIuio Hu
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepanuu, MpUpOIe U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mpenamera «buomorusy
JOJDKHBI OTpa)kaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarOIINXCsl pyKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIINM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTrO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OTIBITA U OTBITA JIEATEIILHOCTH B MPOIECCE peain3allui OCHOBHBIX HampaBIeHUMN
BOCIIUTATEIHLHOU ESITEIHHOCTH, B TOM YHCJIE B HACTH:

1)rpamaancKoOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YJaFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLHOHHBIX IpaB U OO0S3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITENIBHOCTH NPH CO3/1aHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
OMOJIOTHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENsITh COOCTBEHHYIO TO3UIUI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YYHUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOIHEHUS
y4eOHbIX, TO03HABATEIbHBIX M HCCIEAOBATENbCKUX 3aJay, YBaXKUTEJIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MNpU OOCYXXICHHUH CIOPHBIX BOIPOCOB
OMOJIOTHUYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM E€ATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEPE]
Ponuuon, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoja Poccuu;

[EHHOCTHOE OTHOUIIEHUE K MPUPOAHOMY HACIIEUIO U MaMSITHUKAM MPUPOJIbI,
JNOCTHXKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIQJ POCCHUHCKHMX YYEHBIX B CTAaHOBJIEHUE U
pa3BuUTHE OWOJOTWMH, MOHUMAHUS 3HAUYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeiiHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OtedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUIICKOIO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCThH OIICHMBATh CHUTYAallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POAMUTEIISAM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO TMPUHATUS LIEHHOCTEH CEMEHHOW JKM3HM B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILIEHU;

MOHUMAaHUE YMOLIMOHATILHOTO BO3JIEHCTBUS KUBOU MPUPOIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISATH Ka4eCcTBa TBOPUECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHMUA KYJILTYPbl 310POBbS H
IMOIUOHAIBHOTO 0J1ar0MOTyYH:

NOHMMAaHUE W peanu3alus 300poBOro u 0Oe3omacHOro oOpasa KHU3HU
(3m0poBOe  mHUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBUJI W HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryisipHas (¢uznyeckas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (DM3UUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE UEHHOCTH TPAaBWJI HHJIMBHUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HaHHE TOCTEACTBUNA W HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) TPyA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOM M COLMAIBHOMN
HANpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH M CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3IMuHbIM cdepam npodhecCHuOHaNbHOU JeATEIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun ©  peann30BHIBATH
COOCTBEHHBIE KU3HEHHBIC IJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpPA30BAHHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) IKOJIOTHYECKOT0 BOCIUTAHMS S

IKOJIOTUYECKU IIEJIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KAaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICEHUE YPOBHS JKOJOTMYECKOM KyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXaroUen cpeabl;

OCO3HaHHE TI00ATbHOTO XapaKTepa SKOJIOTMYECKUX MpOoOJeM W MyTed HX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyYEHUU OUOJIOTUHU
3HAHUSI W YMEHUS TMpU pEHIeHUH NpoO0seM, CBSA3aHHBIX C palMOHAIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHUE  TpaBUJ  TOBEIEHUS B  MPHUPOJE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHS B OSKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochephl);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALIMX Bpel  OKpYKarolleu
NPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONMPUATHBIE SKOJOTHYECKUE
NOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U MPEAOTBpAILATh UX;



HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIBHOCTH 9KOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLMAIBHOU
IIPAaKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON IESATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOM IPAKTHKH, OCHOBAHHOTO HA JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

NOHMMaHHE creuu(uKy OWONOTHMH KakK HayKH, OCO3HaHUS €€ poju B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHU 00 OKPYXalOIIeM MHUpPE KaK O €IUHCTBE IPHUPOJbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpPAaHEHUS IIPUPOJIHOIO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0Oecrie4eHnss HOBOTO YPOBHS pPa3BUTHS MEIUIMHBI, CO3AAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECypCHble  IPOOJIEMBbl  pa3BUTUS
YeJIOBEYECTBA, OUCKA MyTeH BBIXOJA U3 IIOOAIBHBIX HKOJIOTUYECKUX MPOOIeM U
o0OecrieueHHus  MepexoAa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OMOJOIMYECKMX 3HAHMH B LEJAX
NOBBIIICHUS] OO0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTH OOydarommuxcs, Gpopmupyemon
IIPU U3Y4EHUH OMOJIOTUY;

IIOHMMaHUE CYIIHOCTH METOJOB MO3HAHUSA, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMmble 3HaHWs JJIsi aHajiu3a u
OOBSICHEHUS ABJICHUIN OKPYXKAIOLIET0 MUpa U MPOUCXOIANIMX B HEM H3MEHEHMIA,
YMEHHE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS HAa OCHOBE HayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJIYYEHMsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS I
peleHust Ipo6JieM B peabHBIX )KU3HEHHBIX CUTYAILINAX;

OCO3HAaHME LIEHHOCTHM HAy4YHOU JAEATEIBHOCTH, T'OTOBHOCTh OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBHOCTh HHINBUIYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI 1O OHONOrMHM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHMS ydyeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIC MOHATHUS, OTPaAXKAIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEIU(PUKY METOI0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIus, sIBJICHUE, MpPOLiecC,
cUCTeMa, HayuyHbIM (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,

UCCIIEIOBAHHUE, Ha0JI0/ICHHE, U3MEPEHUE, AKCIIEPUMEHT u
IPYTHE);YHUBEPCATBHbIE y4eOHbIC JEUCTBHUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIEC,  PETYJSTUBHBIE), o0ecrneunBarore dbopMupoBanue

GYHKIIMOHATFHOM TPAaMOTHOCTH U COIMAJIIHONW KOMITETEHIIMA OO0YyJaronuxcs;
CITOCOOHOCTh OOYYaIOIIUXCS HMCIOJIb30BaTh OCBOCHHBIC MEKIMCIUTLIHHAPHBIC,
MHPOBO33pEHYCCKHE 3HAHWS W  YHUBEpCaJbHbIC y4cOHBIC JCHCTBUS B
MO3HABATEILHON U COLMAIBHOM MPAKTHKE.

B pesynprate wu3ydeHuss OHOJOTMM Ha YPOBHE CpeIHEro oOIIero
obpazoBaHusi y oOydaromerocs OyayT chOpMHUPOBaHbI  I10O3HABATEJIbHbBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIC YUECOHbIC
NEUCTBUS, PEryJIsTUBHbIE YHHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEeSATEeTLHOCTD.

MeramnpeaMeTHbIE PE3YJIbTaThl OCBOCHHS MPOTPAMMBI CPEAHETO OOIIETO
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCAJIbHBIMH y4eOHBIMU NMO3HABATEJILHBIMH
AefCTBUSIMM:

1)0a30Bble JIOrHYecKue JeHCcTBHUS:

CaMOCTOSITEIbHO  (OPMYJIHPOBATh W AKTyalIH3UpPOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JOTHYECKOTO MBILIICHUS
(aHanmu3a, CUHTE3a, CPABHEHHUS, Ki1accu(uKaum, 0000IIeHNs ), PACKPbIBATh CMBICI
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABJIMBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OMpeNeNsaTh LeNu JeATeNIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITIOJIB30BaTh OMOJIOTUYECKHUE TTOHSATHUS JUTsl O0OBsICHEHUS (DAKTOB M SIBICHUMN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHYECKHE pPACCY>KIEHUsl (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSTh CXEMHO-MO/ICIIbHBIE cpencrtBa IS IIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3Y4YaeMbIX OMOJOTUYECKUX OOBEKTaX, a



TakK€  NPOTUBOPEUMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMALIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUsA MPOOJIEMbI C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepPHAaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JIEATEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPY PELICHUH )KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U POCKTHON JEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEILICHHS MTPAKTUYECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIIONIb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalnH, MPEoOPa30BaHUIO M NPHUMEHEHUI0 B Y4YeOHBIX
CUTYallUsX, B TOM YUCJIE MPHU CO3JaHUH YUEOHBIX U COLMATBHBIX TPOEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIHHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBIISAITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M UM aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb apryMEHThl AJIs J0Ka3aTelbCTBa
CBOMX YTBEPXICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE pEUICHHWs 3aJaud pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[MsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh LIEJCHANPABICHHBIA MOMCK INEPEeHOca CPEJCTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO M MPAKTHYECKYIO O0JIacTH
KHU3HEIEATEIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOIXObl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 33a4H, AOMYCKAIONINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ naopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaIuu (Tekcre yueOHOTo
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEparype, OWOJIOTMYECKUX CIIOBApsAX U
CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHeTe), aHaIM3upoBaTh



WH(OPMAITUIO PA3TMYHBIX BUOB U (HOPM MIPEACTABICHHS, KPUTUUIECKHA OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aMPOCH U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TOWCKE U
oTOOpe Omosiorndeckor MH(popMaru, HEOOXOAMMOM /I BBIMOTHEHUS YYCOHBIX
3a/1ay;

npUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPy aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM S3bIK B KayecTBE CpeAcTBa mpu paboTe ¢
ouosiornyeckod uHQOpMaIrMen: TPUMEHATh XUMHUYECKHe, (Qu3nvecKue u
MaTE€MaTUYECKUE 3HaKW W CUMBOJBI, (HOpMYyJibl, abO0peBUaTypy, HOMEHKIATYpY,
UCIONBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PACTO3HABaHWA W 3amUThl  WHOOpMAaIuH,
HH(pOPMAITMOHHOM 0€30MaCHOCTH JTMYHOCTH.

OgiaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o6menue:

OCYIIECTBIISTh KOMMYHUKAIINH BO BCeX c(hepax >KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JIMCKYCCHUU MO CYIIECTBY 00CYyX)AaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHHUS OTHOCHUTEJIbHO BBINIOJHEHUS MpejjiaraeMon
3a/1au, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora WA JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIICHHs, MOHUMAaTh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3IMYHBIMUA CTIOCOOAMU OOIIEHUS M B3aMMOJICUCTBHS, MTOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIEHUE K COOSCETHUKY
U B KOppEKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)COBMeCTHAasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJIL30BATh MPEUMYINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MPH PEIICHUH OMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS PU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJAWHUPOBATh ACHUCTBUA MO €€ JNOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIaThb pEe3YJIbTaThl
COBMECTHO paboThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJAa M KaXXJOTO YYaCTHMKA KOMAHIbl B
001t pe3ynbTaT no pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HWJAEH C TO3MLUHWA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBj1aieHre YHUBEPCANbHBIMH PeryJssTUBHBIMHU ACHCTBUSMM:

1)camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JIs BbIABICHUS TpoOiIeM U HX
pelieHus B )KU3HEHHBIX U YU€OHbIX CUTYaIUsIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBMSX M IOCTYIIKax II0 OTHOLIECHHIO K KMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIIITh MO3HABATEIbHYIO NI€SITEIBbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POpMYyIMpPOBaTH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTeIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO  COCTaBJATh IUJIAH PEIICHHs MNpoOJeMbl C  y4ETOM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOYTEHUIA;

J1aBaTh OLIEHKY HOBBIM CHUTYalHIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW JPYAUIUU B
pa3HbBIX O0JIaCTAX 3HAHMM, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBHUE PE3YJIbTATOB LEISAM;

BJaJeTh  HABBIKAMU  [O3HABATENbHOM  peduieKcuM Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, HX PpE3YJbTaTOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OLIEHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh PELIEHUA N0 HUX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

3)npuHsiTue cedsl U APYrux:

IPUHUMATH Ce0sl, TOHUMAsl CBOM HEIOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHaIU3e pe3yJbTaToB
NEeATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIMX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYrOro YEJIOBEKA.

INPEIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yabTaThl OCBOEHUS COJECpXKaHUS Y4eOHOro mpeaMeTa
«buonorus» Ha yrayOn€HHOM ypOBHE OpPHUEHTHUPOBAaHbI Ha oOecreueHue
npopuapHOro  o0yueHust  oOydaronuxcss  Ouojormv. OHHM  BKIJIIOYAIOT:
cnenuduueckue g OMOJIOrMU Hay4YyHbIE 3HaHUSI, YMEHHUS U CIIOCOOBI JEHCTBUM 110
OCBOCHHIO, MHTEPIPETAMU U MPeoOpa30BaHUIO 3HAHUI, BUJBI JACSITEILHOCTU T10
MOJIYYEHHUIO HOBBIX 3HAaHUW UM MX MPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX, a TAKKE B
peanbHBIX KU3HEHHBIX cuTyalusx. [IpeameTHble pe3ynbTaThl MPEACTaBICHBI IO
roJaM U3y4YEHHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buosnorus» B 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTHHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPHUPOAbl U  PEUIEHUU MpoOJEM  PaIMOHAIBLHOIO
IPUPOJIOTIOIB30BaHUS, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJAQJICHHE CHCTEMON OWOJIOTMYECKUX 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIue OUOJOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOHU3BEIICHUE,
HACJIEJICTBEHHOCTh, W3MEHUYUBOCTb, POCT U pa3BUTHE), OUOJOTMYECKHUE TEOpUU
(knetounas teopus T. IlIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocOMHas TEOpHs
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBuioBa — o 1meHTpax
MHOTO00pa3usi U MPOUCXOXKIACHUS  KYJIbTYPHBIX  pPAcTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACILEIJIEHUSI, YUCTOThl raMerT,
HE3aBUCUMOTO  HacienoBaHus [.MeHpaens, TOMOJIOTMYECKMX  psSIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Basuiiosa), MPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO ITO3HAHMS, HCIIOJIb3yEMbIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEpPEHUE,
HaOJFOICHUE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OaxkTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPTraHOB U CUCTEM
OpPraHOB pacTEHUl, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB >KU3HEACATECIHLHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTeHWUM, KUBOTHBIX M YEJOBEKA, OMOJOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIM3M), MPEBpAILCHUSI YHEPTUU, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, GOTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, Meio3a, rameroreHesa, 3MOpHOreHe3a, MOCTAIMOPHOHATBLHOTOPA3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ oOpraHuzmMa  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOMJAMHU KIETKH M HUX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pasHbIX TKaHeW M WX (QYHKIMSIMH, MEKIY
OpraHamMM U CHCTEMaMH OpPraHOB Y pAacTeHMM, >KMBOTHBIX M 4YeJIOBEKa MU HX
(GYHKIMAMU, MEXIY CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY dTaraMu
oOMeHa BEeIIECTB, 3TallaMU KJIETOUHOTO IIUKJIa U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TalaMu AMOPUOHAIBLHOTO Pa3BUTHUS, T€HOTUIIOM M (HEHOTHUIIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISBISATh OTIIMYUTENbHBIE MPU3HAKU KHUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHuil, KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl IOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE peuiatb OMOJOTHYECKUE 3a/1a4H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBIMU OMOJIOTHYECKUMU MPOIIECCaMU U SABICHUSIMH, J€JaTh
BBIBOIbI ¥ IIPOTHO3bI HA OCHOBAHUU TIOJTYYE€HHBIX PE3yJIbTATOB;

YMEHHE BBIMOJIHATH J1A0OpAaTOPHBIE M MpPaKTHUYECKHE pabOoThI, COOIIOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyJIHpys Lelb HCCIEIOBAaHUS, aHAJIW3UPOBATh IMOJyYEHHbBIE
pe3yJIbTAThI U IeTaTh BBIBOBI;

YMEHUE Y4YacTBOBAaTh B Y4€OHO-UCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  IOJIyY€HHBIE  PE3ylbTaThl HAa  YYCHHMUYECKHUX

KOH(pEpEeHLIUSAX;
YMEHUE OIICHWBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
o0Oactu ounoyiorun u MEIUIAHBI (KJIOHMpOBaHHUE, HCKYCCTBEHHOE

OIUIOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymymied mpodeccrnoHalbHOM
JESITEIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJBbCKOIO XO3SIICTBA, MHILEBOW MPOMBIIUIEHHOCTH, YINIYOJIATh [MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Npodeccun u
IPOJOJDKEHHE OMOJOTHYECKOro 00pa3oBaHMs B OpPraHU3alUsiX  CpPETHEro
PO eCCHOHAILHOTO U BHICIIETO 0Opa30BaHUs.

[TpenmeTHbIe pe3yabTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MecCTe€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHUHBl MHpa, B TMO3HAHUM 3aKOHOB MPHUPOJBI U PEIICHUU 3KOJOTHYECKHX
npobJieM 4YelnoBEeYeCTBa, a TaKkKe B PEIICHWH BOIMPOCOB PAMOHAIBHOIO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHE BIAJETh CHUCTEMOM OMOJOTMUECKUX 3HAHWUN, KOTOpas BKIIOYACT
ompezeNieHuss W TMOHMUMAaHHE CYIHOCTH OCHOBOIMOJArarolux OHOJOTHYECKUX
TEPMUHOB M TOHATUN (BHJ, 3KOocHCTeMa, Ouocdepa), OMOJIOTHYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsxX u HanpasieHUsX 3Boiounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHdeckoro paBHoBecus J[x. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THUpaMHIbl SHEPruM), rumore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HaHMI,
UCIIOJIb3YEMBbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX 00BEKTOB U HKOCHCTEM
(omucanue, u3MepeHue, HaOIIOJICHUE, SKCIIEPUMEHT), CIOcOO0aMu BBISABICHUS U
OIICHKU aHTPOIOT€HHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOIr€OLIEHO30B,
IKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, ABMXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO u CUMIATPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JABMKYIIUX CHJI SBOJIOLMK HA T€HO(POH]I OIS,
PUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie 0OMTaHUs, YepeJOBaHUsl HANpPaBICHUN
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBI3M MEXKAY TNPOIECCAMH SBOJIIOIUH,
JBIDKYIIMMHM CHJIAaMU aHTPOIIOT€He3a, KOMIIOHEHTaMU PAa3IMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUMTEIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHus, aOMOTHYECKUX U OMOTUYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3€d  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOMTaHUsl, €JUHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCJIIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA;

yMEHHUE peniaTh OMOJOTUYECKUE 3aa41, BBISIBISTh TPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYEMbIMU OMOJIOTMUYECKUMU MIPOLIECCAMHU U SIBJICHUSIMHU, J1eN1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH J1a0OpAaTOPHBIE M MpPaKTHYECKHE paboThI, COOIIOAAThH
npaBuiia mpu padoTe ¢ yueOHBIM U TAO0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh HX OSKCHEPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpys 1ellb KCCIENOBAaHUSA, AHAIU3UPOBATH IMOJYyYEHHbIE
PE3yJBTATHI U ICNIaTh BHIBOIBL;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
DKOJIOTUU W MEIUIIUHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHbIE  Pe3yJbTaTbl HAa  YYEHUYECKHX
KOH(EPEHITUSAX;

YMEHUE OIEHNWBATh THIOTE3bI M TEOPUH O TTPOUCXOKICHUHN JKU3HU, YETOBEKA
U 4YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0aX MpeAoTBpalleHUs
rJ100aapHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccuoHanbHOU
NEeSATEIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONIb30BAHUS, MEUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO35AWCTBA, MHUIIEBOMN
MPOMBITIUICHHOCTH, YTIyOJIATh TIO3HABATEIBLHBI WMHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccu U MPOJOJIKEHHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CpPEAHEro MpPopeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
N HanvenoBannepasie1os KosaunyecTBouyacon JJIeKTPOHHbIE
n/m | TeMOpPOrpaMmsi Bcero  KourpoabHbiepaborbl  IIpakTnueckuepadoTsl (wnbpossic)
o0pa3oBaTeJbHbIEpeCcypPChl
1 buonoruskaknayka
2 JKuBble cucTEMBI U UX U3YYEHHE 2
3 buonoruskneTku 2 0.5
4 XuUMHUeCcKassOpraHu3aIUusKIETKI 10 1
[Hudposas mabopaTopus
10 OMOJIOTHH
5 Crpoenne n GyHKIMUKIETKH 8 2 (yueHuueckas)
«Touka
PocTa»,351.Mukpockon
6 OOMeH BelecTB U MpeBpalleHue 9 1
SHEPIUU B KJICTKE
[Hudposas mabopaTopus
1o OMOIOTHHU
7 HaC.HGI[CTBeHIfaH uH(popMaIus u 9 05 (yququCKaﬁ)
peanmu3anus e€ B KIeTKe
«Touka
POCTa»,E)J'I.MI/IKpOCKOH
8 JKU3HEHHBINIINKIIKIETKH 6 1
9 Crpoenue u GyHKIUUOPTaHU3MOB 17 1.5
10 PasMHOKeHME U g 15 [Hudposas mabopatopus
Pa3BUTUEOPTAHNU3IMOB o OMOJIOTUH




(yueHuueckas)
«Touka
PocTa»,351.MuKpoCcKon

I'eneruka — Hayka o

11 HACJIEICTBEHHOCTU ¥ U3MEHUYUBOCTHU 2 0.5
OpPTraHU3MOB
12 3aKOHOMEPHOCTHHACIIEACTBEHHOCTH 10 1
[Hudposas mabopaTopus
o 6uosoruu
13 3aKOHOMEPHOCTUM3MEHYMBOCTHU 6 1 (yueHuueckas)
«Touka
POCTa»,C—)J'I.MI/IKpOCKOH
14 ['eneTnkauenoBeka 3 0.5
15 CenexuusopraHu3MoB 4 1
[Hudposas mabopaTopus
1o 6uonoruu
16 buorexnonorus u 4 (yueHmuecKasn)
CHHTETHYECKasONOIOTHS
«Touka
Pocra»,pn.Mukpockon
17 PesepBHOEBpems 1
OBUIEE KOJIMYECTBO YACOB I10 102 13

I[TPOIT'PAMME




11 KIIACC

KoaunuyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB u
(undposbie)
n/n TeMIPOrpaMMbl Bcero KonTpoabubiepadorsl  IlpakTuyeckunepadorbl
o0pa3oBaTesbHbIEpeCypPChI
3apoKICHUE U Pa3BUTHE
1 SBOJIIOIMOHHBIX MPEICTaBICHUN 4
B OMOJIOTHH
[udporas naboparopus
1o OUOIOTHHU
MukposBoimonus u
2 b 14 2 (yueHuueckas)
€e€pe3ybTaThl
«Touka
Pocra»,pn.Mukpockon
3 Maxkpo3Botonus u 6
e€pe3ynbTaThl
IIpoucxoxaeHue u pasBUTHE
4 p p 15 1.5
JKU3HU Ha 3emJie
ITpoucxoxxnenueuenoBeKa —
5 P 10 1
aQHTPOIOTeHE3
DKOJIOTHsl — HayKa 0O
6 B3aMMOOTHOIICHUSIX OPIraHU3MOB 3 05
Y HaJIOPTaHU3MEHHBIX CHCTEM C '
OKpYKarolleu cpenou
[udporas naboparopus
1o OMOIOTHHU
7 Opranu3Mebl ¥ Cpela0OUTaHHS 9 15
(yueHuueckas)
«Touka




POCTa»,C)J'I.MI/IKpOCKOH

8 DKOJIOTHSIBUIOB U TIOYJISIIAN 9 0.5
9 DKOJIOTUSICOOOIIIECTB. 12 05
DKOJOTHYECKUECUCTEMBI
10 buocdepa — 6
rI100aNbHASIKOCHCTEMA
[udposas mabopaTopus
110 OMOJIOTHH
11 YenoBeK U OKpYXKaIomascpea 6 (yueHuueckas)
«Touka
Pocra»,pn.Mukpockon
12 PesepBHOEBpems 8
OBUIEE KOJIMYECTBO YACOB I1O0 102 75

I[TPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne KouunyecTBouyacon Hcnoan3oB
aHue
DJIeKTPOHHBbIeHU(PPOBHIEOOPA30
n Temaypoka Be Kontpoabusl ~ IlpakTuyeckn  000pyaoBaH
BaTeJIbHbIEPECYPChI
/ ero  epaboThbl epaboThbI ns « Touka
n Pocra»
buonorus kak KOMIUIEKCHAs HayKa resh.edu.ru
Y KaK 4aCThb COBPEMEHHOI'O 1
oOmiecTBa
IMudposas resh.edu.ru
nabopatopust
o OMOJIOTHHU
. (yueHmdeckas
JKuBble cHCTEMBI U KX CBOMCTBA 1 )
«Touka
Pocra»,51.Mmu
KPOCKOII
Hudposas resh.edu.ru
nabopaTopus
o OMOJIOTHHU
YpoBHEBaIOPraHU3AUUSKUBBIXCUCT 1 (yueHHUeCKas
eM )
«Touka
PocTa»,»n.mMu
KPOCKOI
Hudposas resh.edu.ru
Hcropust oTKpbITUS U U3YUEHUS
1 nabopaTopust
kieTku. Kierounasreopust
o OHOJIOTUH




(yaeHnueckas

)

«Touka
PocTa»,nn.mu

KPOCKOII
MeTtoibl MONEKYISIPHOU U resh.edu.ru
KJIETOYHOU OMOJIOTHH.
[IpakTudeckas padora «3yueHue
METOJIOB KJIETOYHON OHOIOTHH 0.5
(xpomatorpadusi, snekrpodopes,
muddepeHIranTbLHOe
nentpudyrupoanue, [TLP)»
Hudposas resh.edu.ru
nabopaTopus
o OMOJIOTHHU
. (yueHmdeckas
XHUMHUYECKUNCOCTABKIIETKH )
«Touka
PocTa»,»n.mMu
KPOCKOII
MuHepanbHbIE BEIIECTBA KIIETKU, resh.edu.ru
uX OMoJornYecKas poJib
Hudposas resh.edu.ru
nabopaTopus
Opranudeckue BemecTBa KIeTKA — 0 GUONOTHH
6enku. JlabopaTopnas pabora 05 (yuenngeckast
«O0bHapyxeHue OEIKOB C ITOMOIIBIO ' )
«Touka

Ka4C€CTBCHHBIX peaKuHﬁ»

PocTa»,»n.mMu
KpPOCKOI




CgoiicTBa, K1accupuKays u
byHKIIUHA OETKOB

resh.edu.ru

10

OpI‘aHI/I‘IeCKI/IeBCH_IeCTBaKJIeTKI/I —

YIIIEBOIBI

resh.edu.ru

11

OpFaHI/I‘IeCKI/IeBGHICCTBaKHeTKI/I —

JIUIIU ABI

resh.edu.ru

12

Hyxneunossie kucnotsl. JJHK n
PHK. JIabopatopnas pabora
«HccnenoBanue HyKJIENHOBBIX
KHCJIOT, BBIJIETIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY

0.5

resh.edu.ru

13

Crpoenue u pynkuuu ATO.

Hpyrue nykneo3uarpudochaTs
(HT®)

resh.edu.ru

14

CexsennpoBanue [JHK. Merosst
T€HOMUKH, TPAHCKPUIITOMHKH,
MPOTEOMHUKHU

resh.edu.ru

15

MeToabICTPYKTYPHOMOHOIOTHH

resh.edu.ru

16

THUOBIKIETOK.
[IpokapuoTnueckasikiieTka

Hudposas
nabopatopust

10 OMOJIOTHHI
(yaeHnueckas
«Touka
PocTa»,nn.mu
KPOCKOII

resh.edu.ru

17

CTpoeHune 3yKapuoTHYECKOM
kierku. [Ipaktnyeckas pabora
«3y4eHne CBOMCTB KIETOYHON

0.5

Hudposas
nabopaTopus

110 OMOJIOTUH

resh.edu.ru




MeMOpaHbD)

(yaeHnueckas

)

«Touka
PocTa»,nn.mu

KPOCKOII
IMudposas resh.edu.ru
nabopatopust
o OMOJIOTHU

. (yueHmdeckas
18  IloBepXHOCTHBIMAMAPATKICTKH )
«Touxka
PocTa»,»n.mMu
KPOCKOII
OnHOMEeMOpaHHBIE OPraHOUIbI resh.edu.ru
19 etk [IpakTuyeckas pabora 05
«M3ydyeHne IBM>KEHUS IIUTOTIa3Mbl '
B PACTUTEIbHBIX KIETKaX)»
Hudposas resh.edu.ru
[TonyaBTOHOMHBIE OPraHOU/ b naGopatopust
KJIETKU: MUTOXOHAPUH, TIIIACTHIBIL. 0 GHOIOrUH
20 JlaboparopHas paboTa 05 (yueHnueckast
«HccnenoBanue mia3mMonamn3a u ' )
JEIUIa3MoiIn3a B PaCTUTEIIBHBIX «Touka
KIIETKAX PocTa»,»n.mMu
KPOCKOII
Hudposas resh.edu.ru
nabopaTopus

21 = HememOpaHHBICOPTaHOUIBIKIETKA 1o Guozorin
(yaeHnueckas
)

«Toukxa




PocTa»,nn.mu

KPOCKOII
Hudposas resh.edu.ru
nabopaTopus
o OMOJIOTHHU

YCHHUYCCKas

22 Ctpoenue u QyHKIMUAIPA §y
«Touka
Pocra»,s1.mu
KPOCKOII
Hudposas resh.edu.ru
nabopaTopus

CpaBHI/ITeHBHaﬂ XapaKTCPUCTHKA 10 OMOJIOTHUH

93 KJIETOK dyKapuort. JlabopaTopHas 05 (yueHnnyeckast

pabota «3yueHne cTpoeHus ' )
KJIETOK PA3JINYHBIX OPTaHU3MOBY» «Touka

Pocra»,nn1.mu

KPOCKOIT
ACCUMUIISITIVS ¥ TUCCUMFLTSIINS — Hudposast resh.edu.ru
JIBE CTOPOHBI MeTabomu3Ma. THIIBI nabopatopus

o OHOJIOTUH
obmena BemiecTB. JlaboparopHas (

YCHHUYCCKasA
24 = pabota «M3yueHue )y
KaTAIUTUYECKOW aKTUBHOCTH
«Touka
(depMeHTOB (Ha IpUMepe aMHIIa3bI Pocrar,om.mu
WIH KaTaJa3bl)» KPOCKOTI
MDepMEHTATUBHBIIA XapakTep Hugposas resh.edu.ru
. nmaboparopust
peaKkIuii KJIETOYHOTO MeTa00IM3Ma. )
110 OHOJIOIuHn
25  JlaGoparopnas pabota «M3ydeHue 0.5

(bepMEeHTAaTUBHOTO paCIICTIIICHUS
NepoKCHIa BOJOPOIa B

(yueHmdeckas

)

«Touka




PACTUTCIIBHBIX U JKUBOTHBIX

Pocra»,nn.mu

KJIETKax» KPOCKOIT
26 Benku-akTuBaTopsl u Oenku- resh.edu.ru
UHTUOUTOPBI
27 ABTOTpO(DHBIATUIIOOMEHABEIIECTB resh.edu.ru
28 = dortocuHTe3 resh.edu.ru
Xemocuntes. JlabopaTopHas resh.edu.ru
29  pabora «CpaBHEHHE MPOIIECCOB 0.5
(doToCHHTE3a U XEMOCUHTE3a»
AHa3poOHBIC OpraHnu3Mbl. Bumbl resh.edu.ru
30 Opoxxenust. JlaboparopHas pabota
«CpaBHEHHE TIPOIIECCOB OpPOKEHUS
U JIBIXaQHUS»
31 AspoOHBIE OpraHU3MbI. JTaIlbl resh.edu.ru
SHEPreTHYECKOro oOMeHa
DOHeprusi MeMOpPaHHOTO TPaIUEHTA resh.edu.ru
32  nporonoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 PeakuMuMaTpuUYHOTOCHHTE3a resh.edu.ru
34 Tpanckpunuus — resh.edu.ru
maTtpuuHsbliicuaTe3 PHK
35  Tpaucaaums u e€3Tarnbl resh.edu.ru
36 Konuposanue amunokucnor. Poib resh.edu.ru
pubocom B OnocuHTE3e OenKa
37 Opranu3zanys reHoMa y poKapuoT resh.edu.ru

Y DYKapHoT




MOJICKyJ'DIpHBIG MCXaHH3MBI

resh.edu.ru

38
AKCIIPECCUH T€HOB Y 3YKapuOT
Bupycsl — BHeKIIETOUHBIE (hOPMBI resh.edu.ru
39 YKU3HU U OOJIUTaTHBIC TTAPa3HTHI. 05
IMpakTuueckas padora «Co3nanue '
MOJIEJIA BUPYCa»
40 BupycHsbie 3a005ieBanus Ye0BeKa, resh.edu.ru
JKUBOTHBIX, PACTCHUH
a1 HanorexHonoruu B 6M0I0THN U resh.edu.ru
MEJIUIIMHE
42 JKM3HEHHBINTUKIIKIICTKH resh.edu.ru
43 = Marpuunsiiicuares JJHK resh.edu.ru
IMudposas resh.edu.ru
nabopatopust
0 OHOJIOTHH
XpomocoMsl. JTabopartopHas (
YCHHUYCCKasa
44 | pabora «M3ydeHre XpoMOCOM Ha 0.5 )y
TOTOBBIX MUKpOMpEnapaTax»
poupenap «Touka
PocTa»,nn.mu
KPOCKOII
IMudposas resh.edu.ru
nabopaTopus
10 OMOJIOTHHU
YCHHUYCCKasA
45 JleIeHueKneTKu — MUTO3 gy
«Touka

PocTa»,»n.mMu
KpPOCKOI




Tune! knetok. Kapuokunes u
nutokune3. JlaboparopHas padora

resh.edu.ru

46 «Ha0Omronesrne MyuTo3a B KJIeTKax 0.5
KOHYHMKAa KOpeIlTka Jiyka (Ha
TOTOBBIX MHUKPOTIPEIapaTax)»
47 PerynsuusxKu3HEHHOTOLMKIIAKIIETO resh.edu.ru
K
48 = OpraHu3MKaKeIUHOECIIENOe resh.edu.ru
IMudposas resh.edu.ru
nabopatopust
- 10 OMOJIOTHHU
Tkanu pacrenuit. Jlaboparopnas (
. YeHU4UeCcKas
49 = pabora «/3yueHne TKaHeH 0.5 )y
aCTCHUI»
p «Touka
Pocra»,nn1.mu
KPOCKOII
TkaHu KWBOTHBIX U YEJIOBEKA. resh.edu.ru
50 | JlaboparopHnas pabota «3ydeHue 0.5
TKaHE# )KUBOTHBIX )
Oprassl. CucTeMBbI OpraHOB. resh.edu.ru
51  JlaGoparopnas pabota «3ydeHue 0.5
OpTaHOB I[BETKOBOTO PACTECHUSD»
IMudposas resh.edu.ru
nabopatopust
0 OHOJIOTHH
(yueHudeckas
52 = OmnoparenaopraHu3MoB )y
«Touka

PocTa»,nn.mu
KPOCKOII




resh.edu.ru

53 | JIBMKEHHEOPTaHU3MOB
54 | IluraHMeOpraHU3MOB resh.edu.ru
[IuTanne NO3BOHOYHBIX KUBOTHBIX. resh.edu.ru
55 [TumeBapuTensHas cuctemMa
YyeJoBeKa
56 = JIpIxaHHMEOPTraHW3MOB resh.edu.ru
57 JlpIxaHue nmo3BOHOYHBIX KUBOTHBIX resh.edu.ru
U 4eJioBeKa
resh.edu.r
58 = TpaHcmopTBeIIECTB Y OpraHU3MOB esh.edu.ru
[udposas resh.edu.ru
nmaboparopus
o OHOJIOTUH
KpoBenocHas cucrema
(yaeHnueckas
59 | MO3BOHOYHBIX )XKMBOTHBIX U )
YyeJoBeKa
«Touxka
PocTa»,nn.mu
KPOCKOII
resh.edu.r
60  Brigenenue y opraHu3MoB esh.edu.ru
resh.edu.ru
61  3amuTa y OpraHu3MoB
62  HmmyHHascucreMadeloBeKa resh.edu.ru
63 Paznpaxxumocts u perymsnus y resh.edu.ru
OpraHU3MOB
I'ymopanbHas perynamnus u resh.edu.ru
64  SHIOKpPHHHAS CHCTEMa XUBOTHBIX H

YCIO0BCKa




resh.edu.ru

65  DopMBIpa3MHOKEHUSIOPTaHU3MOB
66  IlomoBoepa3MHOKEHUE resh.edu.ru
67  Meiios resh.edu.ru
IMudposas resh.edu.ru
I'amerorenes. O6paszoBanue U nabopatopus
o OHOJIOTUH
Pa3BUTHE MOJIOBBIX KJIETOK. (
YCHHUYCCKasA
68  JlaGoparopnas pabota «/3ydeHue 0.5 )y
CTPOEHUS TOJIOBBIX KJIETOK Ha
«Touxka
TOTOBBIX MUKpOIpEnapaTax» Pocrar,om.mu
KPOCKOII
69 NunuBuyansHOEpa3BUTUEOPTaHU3 resh.edu.ru
MOB — OHTOT€HE3
70 3akyajgKka OpraHoB U TKaHEU U3 resh.edu.ru
3apO/JIbIIIEBbIX JUCTKOB
Hudposas resh.edu.ru
nabopaTopus
PocTtu Pa3BUTHUC KUBOTHBIX. 10 OMOJIOTUH
7 JlaGoparopHas pabota «BrisBneHue 05 (yuenngeckast
MPU3HAKOB CXOJCTBA 3apObIIIeH ' )
II0O3BOHOYHBIX JKUBOTHBIX» «Touka
PocTa»,»n.mMu
KPOCKOII
PasMHOXeHUE U pa3BUTHE resh.edu.ru
79 pacrenuii. JlabopaTopHas pabora 05
«CTpoeHHne OpraHoB pa3MHOKECHHUSI '
BBICILIUX PACTCHUII»
73 Hctopusi CTAHOBJICHHS U Pa3BUTHS resh.edu.ru




TCHCTUKHU KaK HAYKH

74

OCHOBHBIE IOHSATHS ¥ CUMBOJIBI
reHetuku. Jlaboparopuas pabora
«po3oduina kak 00bEKT
TEHETHYECKUX UCCIICIOBAHUIT»

0.5

resh.edu.ru

75

3aKOHOMEPHOCTH Hacle10BaHMs
MPU3HAKOB. MOHOTHOpUTHOE
CKpeIIBaHHE.
[IpakTuueckaspadboTa
"N3yueHunepe3yabTaTOBMOHOTHOPH
JTHOTOCKPELIMBaHUA y Ap030(uis"

0.5

resh.edu.ru

76

[{uToNnornyeckueoCHOBEIMOHOTHOD
UTHOTOCKPEIIUBAHUS

resh.edu.ru

77

AHaNIM3UPYIOIIEECKPEIIMBAHUE.
HenonnoenoMmuHupoBanue

resh.edu.ru

78

JuruOpuHoe cKpenuBaHue.
[IpakTudeckas padora «3yueHue
pe3yabTaTOB TUTHOPUTHOTO
CKPEIIMBAHHS Y PO30(IITBD»

0.5

resh.edu.ru

79

[{uToNMOrHYeCKNeOCHOBBLIUTUOPH T
HOT'OCKpELIMBaHUSA

resh.edu.ru

80

CueruieHHOEHACIe TOBaHUETIPU3HAK
0B

resh.edu.ru

81

XpPOMOCOMHAsITEOPHUSIHACIICICTBECHH
0CTH

resh.edu.ru

82

I'eneTukanoina

resh.edu.ru

83

FCHOTI/IHKaKI_[eJ'IOCTHaSICI/ICTeMa

resh.edu.ru




84

I'eneTnyeckuii KOHTPOJIb Pa3BUTUS
PaCTCHMM, )KUBOTHBIX U YEJIOBEKA

resh.edu.ru

85

M3MeHYNBOCTBIIPU3HAKOB.
BunsimsMmeHunBOCTH

resh.edu.ru

86

MoaundukamoHHasTU3MEHIUBOCTh

resh.edu.ru

87

BapuauuonHsslii pan u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnas pabota
«HccnenoBanmne 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON U3MEHYUBOCTH.
ITocTpoeHuneBapraliMOHHOIOpsAIa U
BapUaALlMOHHOMKPUBON»

0.5

resh.edu.ru

88

I'eHOTHIIMUECKASIM3MEHUNBOCTb.
KoMOMHATHBHASIU3MEHYHNBOCTE

resh.edu.ru

89

MyrtannoHHas U3MEHYUBOCTb.
[IpakTrueckas pabora «MyTarnuu y
Tpo30¢uIIbl (Ha TOTOBBIX
MHUKpOIIpenaparax )»

0.5

Hudposas
nabopaTopus

10 OMOJIOTHHU
(yaeHnueckas
«Touka
PocTa»,»n.mMu
KPOCKOII

resh.edu.ru

90

3aKOHOMEPHOCTH MYTAIMOHHOTO
nporecca. JMUreHEeTUKA U
SIUT€HOMUKA

resh.edu.ru

91

I'eneruka yenoseka. [Ipaktuueckas
paborta «CocTaBiieHUE U aHAJIU3
POIOCIOBHOM»

0.5

resh.edu.ru




resh.edu.ru

92 MeToasIMEe TUIIMHCKONTEHETUKHI
3HaueHUE MEIUIIMHCKON M'eHETUKHU resh.edu.ru
93 B IIPEIOTBPAIIICHUH U JICUCHUU
TeHETUYECKHX 3a00JIeBaHuit
YyeJoBeKa
Hudposas resh.edu.ru
nabopaTopus
OCHOBHBIC OHSATHS CCICKIINH. O OUOIOTHH
94 JlaGopatopHnas pabora «3yueHue 05 (yueHngeckast
COpPTOB KYJIbTYPHBIX PACTEHUH U ' )
IIOPOJ JOMAIITHUX KUBOTHBIX ) «Touka
PocTa»,»n.mMu
KPOCKOII
MeToap! ceaeKIIMOHHON paboTHI. resh.edu.ru
95  JlabGopartopHas pabora «/3yueHue 0.5
METOJIOB CEJICKITUU PACTCHHIN
JIOCTVOKEHUS CEICKIIMUA PACTCHUN U resh.edu.ru
96 *KUBOTHBIX. [IpakTHdeckaspadbora
«IIpuBHBKapacTeHui»
CoxpaHeHue, u3y4eHue u resh.edu.ru
97 HCIOJIL30BaHHE T€HETUYECKUX
pecypcos
IMudposas resh.edu.ru
nabopatopust
buorexHomorus Kak Hayka u O GHOJIOTHH
98 0Tpaciab NPOU3BOACTBA. 05 (yaeHnueckas
[IpakTudeckas padora «3yueHue ' )
00BEKTOB OMOTEXHOIOT MM «Touxa

PocTa»,nn.mu
KPOCKOII




99 OCHOBHBIEHANIPABJICHUSCUHTETHUYEC 1 resh.edu.ru
KOHOHOJIOTUI
10 resh.edu.ru
0 XPpOMOCOMHAsI U T€HHAAUHKCHEPUS 1
10 resh.edu.ru
1 MennnurHcKkneOnoTEXHOIOT NN 1
10 PesepsHblil ypok. IloBTOpeHue, resh.edu.ru
5 0000111eHHEe, CHCTEMATU3AIHS 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 10 135
[MPOI'PAMME 2 '




11 KIIACC

KoimnuecTBovacos
Ne
Hcnoab3oBa
HHUe JJIeKTPOHHbIeHU(POBHICOOPa30Ba
n  Temaypoxka Be Konrtpoabsnbie IIpakTnyecku
o0opyaoBaH = TeJbHbIepecypchl
/ ero  padoTbl epadoThI
I us Touka
Pocra
OontonmoHHasATeopus Y.
1 resh.edu.ru
JlapBuHa
JIBHOKYIIIME CHIIBI SBOJIIOIIUN 1 resh.edu.ru
BuA0B 1o Y. JlapBuny
Bopr6a 3a cymecTBoBanue, resh.edu.ru
€CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
DOpMUPOBAHUECUHTETUUECKOUT 1 resh.edu.ru
€OPUUIBOJIOLIMHI
OTanel 3BOJIOIMOHHOIO resh.edu.ru
rporiecca: MUKPOIBOJTIOIHUS U 1
MaKpO3BOTIOLUS
[Monmynsiums — resh.edu.ru
AJIeMEHTapHAasieIMHUIIAIBOIOLN 1
u
3aKOH reHeTHYECKOTO Ludposas resh.edu.ru
naboparopust
paBHoBecus Jx. Xapau, B. 5 patop
. 10 OMOJIOTHH
Baiin6epra. JlabopaTopHas 1 0.5
(yueHnuueckas
pabota «BrIsiBICHHE )
W3MEHUYUBOCTH Y 0co0eil 0JTHOTO «Touka




BUJIA»

Pocra»,nn.mu
KpPOCKOIT

DneMeHTapHbIe()aKTOPHIIBOIIIOL
15051

resh.edu.ru

Dddext ocnoBarens. Iddext
OYTBUIOYHOTO TOPJIBIIIKA

resh.edu.ru

10

Murpauuu. M3onauun
MOMYJISIIAN: Teorpaduaeckas,
OHoIOTHYECKas

resh.edu.ru

11

EctectBennslit oT60p —
HaIPaBIAIOMUN (HakTop
ABOJTIOIIAH

resh.edu.ru

12

[TonoBotioT60p

resh.edu.ru

13

[Tpucnocob6aeHHOCTH
OpPraHU3MOB KaK pe3yJabTaT
MUKPO3BOJIIOLUH.
Jlaboparopnas pabota
«U3yuenmne apomopdo30B u
WIMOAANTAlUK Y pACTEHUN U
JKUBOTHBIX)

0.5

Iudposas
naboparopust

10 OMOJIOTUH
(yuenmnueckas
«Touka
Pocra»,nn.mu
KPOCKOTI

resh.edu.ru

14

[Tpumeps! ipucrocoOaeHu y
OpPTraHU3MOB:
MOp(OJIOTHYECKHE,
¢bu3noIOrNUecKue,
OHMOXMMUYECKHUE,
MOBEJICHYECKHE.
Jlaboparopnaspabora
«[TpucrocodneHUsIOpraHu3MOB

0.5

resh.edu.ru




n
HXOTHOCHTCHLHaﬂHeHCCOO6p33H
OCTBb»

Hudposas resh.edu.ru
naboparopus
Bup, ero kpurepuu u 10 GHOJIOTHH
15 cTpykTypa. JlaboparopHas 05 (yueHuueckast
pabora «CpaBHEHHE BUIOB 110 )
MOP(}OIOrHUecKOMY KPUTEPHIO) «Touka
Pocra»,nn.mu
KPOCKOII
16 CrpykrypaBunaa resh.edu.ru
17 BunooOpa3oBanuekakpe3yiabTar resh.edu.ru
MUKPOIBOJIOLUN
IMudporsast resh.edu.ru
naboparopust
110 OMOJIOTHUH
18 CBSI3bBMUKPO3BOIIOIUU U (yueHnueckast
SMUIEMHUOJIOTUH )
«Touka
Pocra»,nn.mu
KPOCKOII
Makpo3BoOLHS. resh.edu.ru
19 [TaneoHTONMOTHYECKUE METOBI
M3y4YEeHUs 3BOITIOLUU
20 buoreorpaduueckrneMeToNbIN3Y resh.edu.ru
YCHHSIDBOIIOLUN
21 DOMOpHOJIOTHYECKUE U resh.edu.ru

CpaBHHUTCIbHO-




MOp(}oTOrHYecKre METO IbI
H3YUYCHUS IBOJTIOIIUH

22

MonekyapHO-TeHETUYECKHE,
OMOXUMHUYECKUE U
MaTeMaTHYECKUE METOIbI
U3y4YEHUs 3BOIIOLHN

resh.edu.ru

23

OO61mKe3aKOHOMEPHOCTHIBOJITIOL]
nn

resh.edu.ru

24

AnlanTuBHAs paauanus.
HepaBHomepHOCTh TEMIIOB
SBOJIOLUU

resh.edu.ru

25

Hayunble runoressl
MIPOUCXOXKACHUS KU3HU Ha
3emuie

resh.edu.ru

26

JlonayuHble IpEeACTaBICHHS O
3apOKIACHUH KU3HU

resh.edu.ru

27

OCHOBHBIEITATBIHEOPTAHUYECKO
1716):1001020) 8050

resh.edu.ru

28

I'nmore3nr3 APOKIACHUSAKKU3HU

resh.edu.ru

29

HcTopus 3emMau 1 METOABI €€
uzyuenus. JlaboparopHas
pabora «3y4yeHnue u onrcaHue
HCKOIIA€MBIX OCTATKOB JAPEBHUX
OpPraHU3MOB»

0.5

Hudposas
naboparopus

10 OHOJIOTUHU
(yueHmnueckas
«Touka
Pocra»,nn.mu
KPOCKOTI

resh.edu.ru

30

HauaneHableaTanbiopraHnyecKoi

resh.edu.ru




9BOJJIOINH

IMudporast resh.edu.ru
naboparopus
10 OMOJIOTUH
31 = DBomouusIyKapuoT queHquCKaﬂ
«Touka
Pocra»,nn.mu
KpPOCKOII
Hudposas resh.edu.ru
OCHOBHBIE 3TaITbl BOJIIOIHH nmaBopaTopHs
pacTUTENIBHOIO MHUpA. o duonoruu
39 [TpakTrueckas pabota 05 (yueHuueckast
«3y4enne 0coOeHHOCTEN ' )
CTPOEHHMS PACTEHUI Pa3HBIX «Touxa
OTIIENOBY Pocra»,nn.mu
KPOCKOTI
33 OCHOBHBIE ATAITbl SBOJTIOINH resh.edu.ru
YKUBOTHOTO MHUPa
OBOIIOIHS KUBOTHEIX. resh.edu.ru
[TpakTruyeckas pabora
34 | «M3ydyenue ocoOeHHOCTEH 0.5
CTPOCHHS TTO3BOHOYHBIX
KUBOTHBIX)»
35 PazButue xu3Hu Ha 3emie 1o resh.edu.ru
dpaM U epuoaam
MaccoBbie BEIMUpAHHS — resh.edu.ru
36 AKOJIOTUYECKHUE KPU3UCHI

IIPOLIOTO




37

CoBpeMeHHbIN HKOTOTUYECKUN
KpH3HUC, €T0 0OCOOEHHOCTH

resh.edu.ru

38

COBpeMeHHaSICI/ICTeMaOpI‘aHI/Iqe
CKOT'OITpOILIOro

resh.edu.ru

39

OCHOBHBIECUCTEMATUYECKUETPY
MIIBIOPTaHU3MOB

resh.edu.ru

40

AHTpOIIONIOTrHUsl — HaykKa 0
YeJI0BEKe

resh.edu.ru

41

Pa3zButue npeacrasnenuii o
MIPOUCXOXKJACHUH YeJIOBEKA

resh.edu.ru

42

Mecto yenoBeka B cucTemMe
OpPTaHUYeCKOTO MHUPA.
JlabopartopHnas pabota
«M3ydyenue ocobeHHOCTEH
CTPOCHUSI CKeJleTa YelloBeKa,
CBSI3aHHBIX C
MPSIMOXOKICHHEM»

0.5

resh.edu.ru

43

JIBMOKYIIMECUITBIaHTPOIIOTeHEe3a

resh.edu.ru

44

CoOTHOIIIEHNE ONOJIOTNYECKUX
1 COITMATBHBIX (haKTOPOB B
aHTPOTIOTCHE3e

resh.edu.ru

45

OCHOBHLICCTaZ[I/II/IaHTpOHOFGHG3
a

resh.edu.ru

46

IlanmeoreneTuka u
aJIeOreHOMUKA

resh.edu.ru

47

3BOJ'IIOI_[I/IHCOBpeMeHHOFO‘ICJ'IOBe
Ka

resh.edu.ru




48

UYenoseyeckue pacsl.
[TpakTrueckas pabota
«M3yueHne 3K0JI0rn4ecKux
ajanTalyil 4eJIoBEKa»

0.5

resh.edu.ru

49

MexIMCIUIIIIMHAPHBIEMETO,1bIa
HTPOITOJIOTUH

resh.edu.ru

50

3apoxIeHue u
Pa3BUTUEIKOJIOTUHU

resh.edu.ru

51

MeToabI 3KOJIOTHH.
JlabopartopHnas pabota
«M3yueHne MeTog0B
9KOJIOTHYECKUX HCCIIENOBAHUI

0.5

resh.edu.ru

52

3HayeHne SKOJIOTHYECKUX
3HAHUHN I YEJIOBEKA

resh.edu.ru

53

DKonornyeckuedakTopsl

resh.edu.ru

54

Abuoruueckue paxtopsl. CBer
KaK 9KOJIOTUYECKUH (aKTop.
Jlaboparopnas pabota
«BpIsBIIEHNE TPUCTIOCOOICHU
OPTraHU3MOB K BIUSHHIO CBETa»

0.5

Iudposas
naboparopust

10 OHOJIOrUHU
(yuenndeckas
«Touka
PocTa»,nn.mu
KPOCKOII

resh.edu.ru

55

AOGuotnueckue hakTophL.
Temmeparypa kax
IKOJIOTHUECKU (HaKTop.
JlabopartopHnas pabota
«BbIsIBIICHUE TTPUCTIOCOOICHHI
OpPraHU3MOB K BIHSIHUIO

0.5

resh.edu.ru




TEMIIEPATYPHI»

56

AOGuotnueckue (hakTophl.
BrnaxHOCTh Kak 3KOJIOTUUECKU I
dakrop. JlaboparopHast pabota
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHUH U3 pa3HbIX MECT
oOUTaHHS

0.5

Iudposas
naboparopus

10 OHOJIOTUHU
(yuenndeckas
«Touka
Pocra»,nn.mu
KPOCKOII

resh.edu.ru

S7

CpenplobuTaHUsIOpraHU3MOB

resh.edu.ru

58

buonornueckuepuTmsl

resh.edu.ru

59

XKuzHeHHbIeOPMBIOPTaHU3MOB

resh.edu.ru

60

buotnueckuedaxkropbl

resh.edu.ru

61

3HaueHre OMOTHUECKHX
B3aMMOJACHCTBUM I
CYIIECTBOBAHHS OPTaHU3MOB B
cpene oOuTaHus

resh.edu.ru

62

DKOJOTHYEeCKHEeXapaKTEPUCTUKU
MO YJISIITUI

resh.edu.ru

63

OcCHOBHBIE TTOKa3aTeIN

MO YJISIIMH: YACITIEHHOCTD,
IJIOTHOCTb, BO3PACTHAS U
MOJIOBas CTPYKTypa

resh.edu.ru

64

OCHOBHBIE TTOKa3aTeIn
MOMYJISILIAK: POXKIAEMOCTb,
MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAITAN

resh.edu.ru




65 DKOJIOTHUECKAsICTPYKTYpaIonyJi resh.edu.ru
AN

66 JlnHamMuKa nonyJisALuu u eé resh.edu.ru
perynsmus
Kpusbie pocta 4nCIeHHOCTH resh.edu.ru

67  momymsiuu. Kpussie
BBDKMBAHUS
DKoJoruyeckasi HUIIA BUAA. resh.edu.ru

68 JlabopartopHnas pabota
«IIprcnoco0Oaenus ceMsH 05
pacTeHUH K pacCeICHUIO

69 Bunkakcucremanonymnsiuit resh.edu.ru

70 3aKOHOMEPHOCTHU MOBEJICHUS U resh.edu.ru
MUTPAIUi KUBOTHBIX

71 Coo0111ecTBOOPraHu3MOB — resh.edu.ru
OnoIeHO3

79 DKOCHUCTEMAKAKOTKPBITASICUCTE resh.edu.ru
Ma

73 KpyroBopot BeecTs 1 MOTOK resh.edu.ru
SHEPTUU B IKOCHUCTEME

74 OCHOBHBIENIOKA3aTEITNIKOCUCTE resh.edu.ru
MBI

75 DKOJIOTHYECKUETTHPAMU B resh.edu.ru

76 H3meneHus1coo011ecTB — resh.edu.ru
CYKIECCUU

77 [IpupoaHbie 3KOCUCTEMBI. resh.edu.ru

DKOCHCTEMBI 03€p U PEK.




DKOCUCTEMBIMOPEN U OKEAHOB

78

[IpupoaHbie 3KOCUCTEMBI.
DKOCUCTEMBI TYH]IP, JIECOB,
CTeneH, IyCThIHb

resh.edu.ru

79

AHTpOHOFCHHI)IC3KOCI/ICT6MI)I

resh.edu.ru

80

YpO03KOCHCTEMBI.
[TpakTrueckas pabota
«M3yueHue u onvcaHue
ypOOIKOCHCTEMBI

0.5

resh.edu.ru

81

3aKOHOMEPHOCTHU
(bopMUPOBaHUS OCHOBHBIX
B3aUMOJICCTBUI OPraHU3MOB B
HKOCUCTEMAaX

resh.edu.ru

82

MexaHU3MBI BO3JCHCTBHUS
3arpsi3HEHUH Pa3HbIX TUIIOB Ha
cyOOpraHu3MeHHOM,
OpraHu3MEHHOM,
MOMYJISIUOHHOM U
AKOCUCTEMHOM YPOBHSX

resh.edu.ru

83

buocdepa —
obmieriaHeTapHas000109Ka3eM
h10

resh.edu.ru

84

VYuenne B. 1. Bepnaackoro o
ounocdepe

resh.edu.ru

85

3aKOHOMEPHOCTHCYIIIECTBOBAHU
ssonochepnt

resh.edu.ru

86

KpyroBopots! BemiecTs u
OMOTre0XUMHUYECKUE LIUKIIbI

resh.edu.ru




30HaJIBHOCTH OHOC]EPHI.

resh.edu.ru

87
OcHOBHBIE OMOMBI CYIITH
88  YcroituuBocThOHOCHEPHI resh.edu.ru
89 DKOJIOTUYECKHE KPU3UCHI U UX resh.edu.ru
MIPUYUHBI
90 BoszeiicTBueuenoBekanadbuocd resh.edu.ru
epy
AHTpPONIOT€HHOE BO3/IEUCTBUE resh.edu.ru
91  Ha pacCTHTENbHBINA U KUBOTHBIH
MUD
92 OxpaHanpupoIbI resh.edu.ru
OCHOBHBIE PUHIIHIIBI resh.edu.ru
93  yCTOWYMBOTO pa3BUTHS
YeJI0BEYEeCTBA U MPUPOIBI
PaunonansHOE resh.edu.ru
g4 | TPHMPOIONONL30BAHKE 1
COXpaHeHHEe OMOJIOTHYECKOTO
pazHo0Opa3zus 3emin
Hudporas resh.edu.ru
naboparopusi
O060061eHue o Teme 1o buostorun
95 «MUKpO3BOJIIONUS U € (yuemrieckas
pe3yabTaThD» lTqua
Pocra»,nn.mu
KpPOCKOII
96 O600611eHue 0 TeMe resh.edu.ru

«MaxkposBoJonus 1 e€




pe3yabTaThD»

O06001IeHME 110 TEME resh.edu.ru
97 «IIpoucxoxxaeHue u pa3sBUTHE 1
JKM3HU Ha 3emiey
O06001IeHME 10 TEME resh.edu.ru
98 «IIpoucxoxaeHre 4eioBeKa — 1
AHTPOIIOTCHE3)
O06001IeHME 10 TEME resh.edu.ru
99 «IJKoJIOoTus — HayKa O 1
B3aHMMOOTHOIIICHUIX
OpraHU3MOBY
Hudporas resh.edu.ru
naboparopust
O6o06menue 1Mo TeMe 1o duonormm
10 (yueHuueckast
0 «Opranusmsl U cpeia 1 )
oOuTaHUS
«Touka
Pocra»,nn.mu
KPOCKOII
10 O6001menue Mo Teme resh.edu.ru
1 «IKOJIOTUS BUIOB U 1
TTOTTYJISIIIHI
10 O06o001meHue 1Mo TemMe resh.edu.ru
5 «buocdepa — rmobanpHas 1
KOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB 102 75

[10 ITPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET ,resh.edu.ru






