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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o 6uosiorHK Ha YpoOBHE CpeHEro oo1iero oopazoBanus pazpadboraHa
Ha ocHoBe PenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 o6pa3oBaHuU B
Poccuiickoit ®@enepanuny, ®I'OC COO, Konneniuu mnpenojaBaHus y4eOHOTO
npeamera «buonoOrHsS» W OCHOBHBIX MOJIOKEHUN enepanbHOM paboueit
POrpamMMbl BOCIIUTAHUS.

VYuebnsiii npeametr «buonorus» yriyonénnoro ypoBHs uzydenus (10—11 kmaccer)
SBJIIETCSI OJTHAM W3 KOMIIOHEHTOB MPEeIMETHON oOnactn «EcTecTBeHHO-HAyYHBIC
npeamete». CormacHo mnonoxkerusM DPI'OC COO mpodunbHbIe yueOHBIE
MpeAMEThl, H3ydaeMble Ha yriayOn€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJIOTHEH,
MEJIULIMHOM, 3KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JEJIOM.
[Iporpamma mo Ouonoruu Aa€T MPEACTaBICHUE O IEJIM W 3ajJayaxX HU3YYCHHS
yueOHOro mnpenmera «buonorus» Ha yryOn€HHOM YpOBHE, OIpenesnser
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEPKAHUE, €r0 CTPYKTYPUPOBAHHE
o pa3delnaM M TemaM, paclpeleieHue 1o  KjaccaMm, pPEKOMEHAYET
MOCJIEA0BATEILHOCTh U3YUYCHUSI YUYEOHOTO MaTepuaia ¢ y4ETOM MEKIPEIMETHBIX
W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKKM  y4€OHOro TMpolecca, BO3PACTHBIX
ocoOeHHOCTeN oOyuaromuxcs. B mporpamMmmMe mo OMOJIOTMU peaau30BaH MPUHITUIT
MPEEMCTBEHHOCTH C M3y4YeHHEM OHMOJIOTMM Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMpPABJICHHOCTh  Ha
MOCJIEyIONEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA,  DKOJIOTHYECKOTO
MBIIJICHUS, TPEACTABICHUM O 3I0pOBOM 00pas3e >KU3HU, Ha BOCIUTAHUE
OepeKHOTO OTHOIICHUS K OKpyXKaroled NpupoaHoi cpeae. B mporpamme 1o
OMONOTMM TaKXke TOKa3aHbl BO3MOXXHOCTH y4yeOHoro mnpenmera «buomorus» B
peanmuzaiun  TpeboBanuii DPIOC COO K TUTAHUPYEMBIM  JIMYHOCTHBIM,
METanpeIMETHBIM U TPEIMETHBIM pe3yJibTartaM 00ydeHUs U B (POPMUPOBAHUU
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIBLHON JIEATEIHHOCTH OOYYaIOIIMXCS 10
OCBOCHMIO COJIep’KaHUs OHUOJIOTMYECKOTO O0O0pa30BaHUS HAa YPOBHE CPEAHErO
o011iero oOpa3oBaHusI.

VYuebnsii mpeamer «buonorus» Ha ypoBHE CpenHEro oOmero oOpa3zoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE U OpPUEHTHPOBAH Ha
pacIMpeHue U yriyoJieHHe 3HAaHUW 0O0ydJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX
MOJICKYJIIPHON W KJIETOYHOW OWMOJOTHH, SMOPHOJIOTUU W OHWOJOTUU Pa3BUTHS,
TCHETHKH, CEJICKITNU, OMOTEXHOJIOTHH, SBOTIOIIMOHHOTO YUEHUS U DKOJIOTHH.
N3yuenue yueOHOoro mipeamera «buosorus» Ha  yriayOJIeHHOM  YpPOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOYYAIOIMIUXCS K TMOCIEAYIOMIEMY IOIYyYEHUIO
Owonornyeckoro  oOpa3oBaHWs B By3aXx W OpPraHU3alUsX  CPEIHETO



npoeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpX aHHs COCTABIAET CHCTEMa
OMOJOTUYECKUX  3HAHUM, TMOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacuMpeHbl U yriayOJeHbl OHOJIOTUYECKHE 3HAHMUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJOBEKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOJTHUTEHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJCHUS MTPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTETparus OWOJIOTHYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TMMOJYYCHHBIMU OOYYaIONIUMUCS TPU HU3YUYCHUU
bu3uKY, XUMHH, Teorpaduu U MaTEMaTUKH.

Ctpyktypa mnporpaMMmbl [0 OHOJIOTMM OTPAKAa€T CHUCTEMHO-YPOBHEBBIM U
ABOJIIOIIMOHHBIA TOAXOAbl K H3ydeHHI0 Ouosoruu. CoriacHO UM, H3Yy4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapAKTEPHBIE JJISl JKUBBIX CUCTEM PA3HOTO YPOBHS
OpraHu3alliy, JBOJIOUAM OPraHMYECKOro MHpa Ha 3emiie, COXpPaHECHHS
Ouonornyeckoro pazHooOpasus mianetsl. Tak, B 10 kiacce M3y4aroTcs OCHOBBI
MOJIEKYJIIPHON W KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUA W OHOJOTUU Pa3BUTHS,
TCHETUKA W  CEJIEKIMH, OWOTEXHOJOTMH W CHUHTETHYECKOW Ouosoruwm,
aKTyaIM3UPYIOTCS 3HAaHUS OOYyYaloluXxcsi Mo OOTaHWKE, 300JI0TMH, aHATOMUH,
dbusunonorun yenoseka. B 11 kiacce u3ydaroTcsi HBOIOIMOHHOE YYEHHE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VY4eOnbiii npeamer «buonorus» nprusBaHa 00eCeYnTh OCBOEHUE 00YUYarOIIUMHUCS
OMOJIOTMYECKUX TEOPUHM M 3aKOHOB, UJCH, MPUHIMIIOB W MPaBWI, JISKAIIUX B
OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O CTPOCHUH,
MHOT000pa3u U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, MOMyJsAluH, OUOIEHO03a,
DKOCUCTEMBI, O  BBIJAIOIMIUXCA  HAYYHBIX  JIOCTHXKEHUSIX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH, IPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[s
pa3BUTHS U TOJJEPKAHHUS HHTEpeca OO0ydyalomuxcs K OHOJOTUM Hapsay co
3HAYUTETHLHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuala B COJACPKaHUM MPOTPAMMBI
1o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WIM WHOW 00yacTu OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEIICHNE BAKHEUIITUX OMOJIOTMYECKUX U SKOJOTUIYECKUX MTPOOIIEM.

[lens usyuenus yuyeOHoro mnpeamera «buosorus» Ha yriyoJ€HHOM YPOBHE —
OBJaJicHUE  OOy4YaloIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra H MPUOOPETCHUE YMEHHI
MCIIOJIb30BaTh ATH 3HaHUS B (POPMHUPOBAHUM MHTEpeca K ONpenesIEHHON 00JiacTu
po(ecCUOHANbHON JIeATEIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JJIsl TPOIOKEHUS OMOIOTHYECKOTr0 00pa3oBaHusl.
JocTikeHue uenu usydeHus ydeOHoro npeamera «buosorus» Ha yriiyO0J€HHOM
ypOBHE 00ECIIEUNBAETCS PEILICHUEM CIICAYIOIIMX 3a7au:

OCBOCHHE OOYYArONTUMHUCA CHUCTEMBI OHOJIOTMYECKHX 3HaHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIIHSIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUJIax, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3uH M OCOOEHHOCTSAX OHOJOTHYECKHUX CHCTEeM (KJICTKa,



OpraHu3M, MOMyJSIus, BUA, OMOreo1eHo3, ouocepa); 0 BBIIAIOLUIUXCA OTKPBITUIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOy4YalomMXCcsd C METOJAaMH T[O3HaHUS JKUBOM MPUPOJIBI:
UCCJIEIOBATENIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYJIspHOM U
KJIETOYHOM OHMOJIOTUH, HSMOPHUOJIOTUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CEJICKIIMM, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOTMH, TMaJCOHTOJOTHUH,
HKOJIOTUHU);  METOAAaMH  CaMOCTOSITEJIBHOIO  TPOBEJEHUS  OHOJOTMYECKUX
UCCIeNoBaHM B JabopaTtopun W B mpupone (HabOmromeHue, HW3MEpeHHeE,
HKCIIEPUMEHT, MOJIEJTMPOBAHUE);

OBJIaJICHHE  OOyYarOU[MMHUCA  yYMEHUSIMU:  CaMOCTOSITEIbBHO  HAaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH(OPMAIIMIO; TOIH30BATHCS
OMOJOTMYECKOM TEPMHUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMATbHO-3KOHOMUYECKUMH M  HKOJOTHYECKUMU
npobjieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3JOPOBBI0  OKPY)KAIOIIMX JIOJIeH; OOOCHOBBIBaTH U  COONIOAATH  MEpPbI
npoUIaKTUKM UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUiIa MOBEACHUS B MPUPOAE U
obecrnieueHns: 0€30MacHOCTU COOCTBEHHOW >KU3HENEATEIbHOCTU B UPE3BBIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHUH;

pa3BUTHE Yy OOyYarOIMXCsl MHTEJUIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEN B
IpollecC€ 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMH W COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHWOJIOTMH, pEIIaeMbIMH €10 MPOOJIEeMaMH, METOJ0JIOTHEH
OHOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, PelIeHHs] OMOJIOTMYECKUX 3a7a4, MOACIUPOBAHUSI OMOJIOTUYECKHUX
0OBEKTOB U MPOLIECCOB;

BOCIIMTAHHE Yy OOY4YarOIIMXCsl LIEHHOCTHOIO OTHOILIEHUS K >KMBOW HpUpOJE B
LIEJIOM U K OTJENbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE 3KOJIOTUUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOILIEH KyJbTypbl TOBEIEHUS B TMPUPOIE;
UHTETpaly €CTECTBEHHO-HAYyYHbIX 3HAaHUMH;

npuodpeTeHue 00y4aroIUMHUCs KOMIIETEHTHOCTH B paroHaIbHOM
IPUPOJIOTIOIB30BaHUM (COOMIOACHUE MpPAaBWJI TOBEJIEHUS B MPUPOIE, OXPaHbI
BHJIOB, KOCUCTEM, OHMOc(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 370POBbS
OKpYXXarolmux Jrojaed  (coOmromeHuss Mep nOporiakTuku — 3a0o0JieBaHUMH,
oOecrieyeHue O€30MaCHOCTH KU3HENEATEIbHOCTH B YPE3BBIUANMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JlaHNE YCJIOBHUHM AJii OCO3HAHHOTO BbIOOpa OOYUYaIOIIMMUCS MHAMBUAYAJIBHOM
oOpa3oBaTenbHOI TPaeKTOPHH, CIOCOOCTBYIOLIEH NOCJIETyIOLIEMY
npo(hecCHOHATFHOMY CaMOOIIPENIETICHUIO, B COOTBETCTBUU C WHAMBHUAYaIbHBIMU
UHTEpecaMu U MOTPEOHOCTIMU PETUOHA.

OOmiee YMCIO YacoB, PEKOMEHJAOBAHHBIX JJsi M3yuyeHuss OWoNoruM Ha
yrayonenHom ypoBHe, — 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henento), B 11
kiacce — 102 yaca (3 yaca B Hezento).



OT6op oOpraHm3arMoHHBIX (GOPM, METOJOB M CPEACTB OOydeHUS OHOJIOTHH
OCYHIIECTBJISIETCS ¢ YYETOM CHenu(pUKH €ro COJAep KaHHWs U HaNpaBIECHHOCTH Ha
NPOJOJDKEHHE OMOJOTHYecKoro o0pa3oBaHMs B OpraHu3alUsX CpeaHEro
po(EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

OO0s3aTenbHBIM YCJIOBHEM MPU OO0y4YeHHWH OMOJIOTMM Ha YriayOJEHHOM YpOBHE
SBJIIETCSI TIPOBEJICHUE JIA0OPATOPHBIX, MPAKTUYECKUX U KOHTPOJIBHBIX pPadoT.
Taxke yuacthe OOydYaroUuXcsi B BBINOJHEHUHM MPOEKTHBIX M Y4EOHO-
HCCJIEMOBATENLCKUX PA0OT, TEMaTWKa KOTOPBIX OIPEACNSICTCS YYHTelIeM Ha
OCHOBE UMEIOIIUXCSl MATEPUATIBHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBH.

COAEPKAHUE OBYUEHUS

10 KJIACC

Tema 1. buosiorust kKak Hayka

CoBpeMeHHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HAyKMH M HU3y4yaeMble  HMH  MPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE KM TOUCKOBBIE HAy4YHbIC HCCIEIOBAaHUS B
OMOJIOTHH.

3HadueHue Owuonorud B (GOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOU
kaptuHbl Mmupa. Ilpodeccun, cpszanHbie ¢ Ouonorueld. 3HaueHHE OHOJOTHUU B
MPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. [dapBun, V.
I'apseit, I'. Mengens, B.1A. Bepuanckuii, U.I1. IlaBnos, N.1. Meunuxos, H.U.
Bagunos, H.B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, J[.K. benses.
Tabmuupl U cxembl: «CBsa3bp OHWOJOTMM € JApYrUMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YY€HHUE

Kuble cuctemMbl Kak mpeaMer usydenusi ouonorun. (CBOWCTBA KUBBIX CHUCTEM:
€IMHCTBO XHMHYECKOTO COCTaBa, AUCKPETHOCTb U LEJIOCTHOCTb, CIIOKHOCTH U
YHOPSIIOUYEHHOCTD CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3allus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.
YPpOBHU OpraHu3aldy >KUBBIX CHUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIN, MOMYJISLIMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Matepun. Hayku, nzydaroiiye >kMBbI€ CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aIlUy.
N3yuenne >KuUBBIX cucTeM. Mertoasl Ouosnoruueckol Hayku. HaOmrogenue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. [ lonarue o 3aBuCUMON U
He3aBUCHUMOM TmiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBast runoresa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MOJYYSHHBIX
pe3yapTaroB. [IpUuuHBI HUCKaXKEHUST pe3yabTaTOB 3KcrnepumeHTa. lloHsiThe
CTaTHCTUYECKOTO TECTA.

JlemoHCTpauuu



Tabmumpl u cxembl: «OCHOBHBIE MPHU3HAKU KU3HN», «bHoIOrnueckre cucTeMsly,
«CBOMCTBa KMBOM MaTepum», «YPOBHH OPraHU3alMM KUBOW MPUPOABDY,
«CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI OpraHoB
YeJIOBEUECKOro opranusmay, «buoreonenos», «buocdepa», «Metoapl uzydeHus
XKUBOHM Tipupoas»y. ObopynoBaHue: 1abopaTopHOe 000pYyI0BaHUE ISl TPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

[IpakTuueckas pabota

«Mcnonp30BaHKe pa3IMnYHbIX METO/IOB ITPH U3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-(QYHKIIMOHAJIbHAs €IWHUIA KUBOTO. VCTOpHs OTKPBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M.
[nefinen, P. BupxoB). OCHOBHBIE MOJ0KEHUS COBPEMEHHOM KIETOYHOU TEOPHH.
MeTobl MOJIEKYISIPHOW M KJIETOYHON OMOJIOTMU: MUKPOCKOMUS, XpoMaTtorpadus,
35IeKTpodopes, METOJI MEYEHBIX aTOMOB, ¢ depeHnnaIbHoe
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanHvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCTpauuu

[Toptpetsl: P. I'yk, A. Jleenryk, T. [lIBann, M. llIneitnen, P. Bupxos, K.M. bap.
Tabmuubr u cxembl: «CBETOBOM MHUKPOCKOM», «DJNEKTPOHHBI MHKPOCKOID,
«Hctopust pa3BUTHS METOAOB MUKPOCKOTTHI.

OOopynioBaHue: CBETOBOM  MHMKPOCKON, MHKPOIIPENapaTbl  pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

[Ipaktrueckas pabora

«3yyeHrne MeETOJ0B KJIETOUYHOW Ouosioruu (xpomarorpadus, 3JeKTpodopes,
muddepenunansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KIIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI. Bona u
e€ poJb Kak pacTBOPUTENS, pEarcHTa, y4acTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyisiuuu. MUuHepanbHble BEIIECTBA KIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckne  BellecTBa  KJIETKW. buonormdeckne nosmMepsl.  benkwu.
AMMHOKHCIIOTHBIN cocTaB O0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTHAHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAsS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudpukauuss  OGenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.

VYrneBonbl. MoHocaxapuIpl, aucaxapujibl, OJUIOcCaxapujbl WU MOJHCAXaAPUIBL.
OO0mmii 1aH CTpOeHUs U (PU3UKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorndeckue pyHKIUM YTIIE€BOIOB.

Jlumuaet. T'mapodunsHO-TUIpOPOOHBIE CcBoOMicTBAa. Kiaccudukamus IUMHIOB.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounibl. buomornueckune QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTHYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, ITOITYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. [JHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xommiementapuoct. [IpaBuimo Yapradda. Ctpykrypa



JIHK — nBoiinas cnmpans. Mectonaxoxnenue u Oouonorndeckue pynakmuu JTHK.
Buasl PHK. ®yukunu PHK B kieTke.

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

CrpykTypHas OuoJsiorus: OHOXUMHYECKHME U OHOPU3NYECKUE HCCIECIOBAHUS
CocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONeEKyl. Mooeruposanue
CmMpyKmypbol U OYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes GUOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHcTpanun

[Toptpersr: JI. Ilomuur, Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxnun, O.
Conrep, C. [Ipy3unep.

Huarpammsel: «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B HEXKHUBOU MPHUPOIE»,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJIEH.

Tabmuubr u cxembl: «llepuoguyeckas TabMUIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJeKylbl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyeKyn JUnuaoB», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyiasl ATO».

OO0opynoBaHHE: XUMUYECKAs IOCYIa U 000PYI0BaHKUE.

JlaGopatopHas pabora «OOHapyx)eHHe OCJIKOB C TOMOIIbIO KayeCTBEHHBIX
peaKuumny.

JlaGoparopHas pabota «VccienoBaHue HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX W3
KJIETOK Pa3IM4HbIX OPTAHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tunbl  KJIETOK:  JyKapuoThyeckas W Opokapuotudeckas. CTpPyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHre mpokapuoTHUYecKoW KieTku. KieTouHnas creHka OakTepuili M apxew.
Oco0OeHHOCTH CTpOEHMsI TEeTepoTpOodHON U aBTOTPOPHOM MPOKAPUOTHIECKUX
KJIETOK. MecTo U poJib TPOKapHuoT B OMOIIEHO3aX.

Crpoenrie ¥ (QPYHKIIMOHHPOBAHUE DJYKAPUOTHYECKOM KieTku. [lmazmarnueckas
MeMOpana (tutazmanemma). CTpykTypa Iia3MaTH4ecKo mMeMOpaHbl. TpaHcmopT
BEILIECTB  Yepe3 IJIa3MAaTHYeCKyld MeMOpaHy: mnaccuBHbIA  (auddysus,
oOneruéHHas nudQy3us), axkTUBHBIA (MEPBUYHBIN M BTOPUYHBIM AKTUBHBIN
tpancnopt). [lonynponuriaemocts MemMOpaHnbl. PaboTa HaTpuii-kaqueBoro Hacoca.
DHJIOUUTO3: MUHOIUTO3, harouuTos. Jk3ouuTo3. Knerounas crenka. CTpykrypa u
(GYHKUIMU KJIETOYHOU CTEHKH pacTeHUM, TpruOoB.

[utomna3zma. I[luto3one. [lutockener. [IBmxeHune uurtomiazMbl. OpraHouibl
wietkn. OmHOMeMOpaHHBIE OPTaHOWIBl KIETKH: JHAOIUIAa3MAaTHYeCKash CeTh
(BIIC), anmapart ['onbmku, JTU30COMBI, UX CTpoeHHE W (yHKIHH. B3anmMoCBS3b
OJTHOMEMOPAHHBIX OPTraHOuAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETUKYJIyMma.
Mexanuszm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHIAOIUIA3MATHYECKUIN
petukynyM. CekpetopHas QyHkius ammapata ['onbmxu. Moougurxayus 6enkos 6



annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEILIECTB B KJIETKE. Bakyonn pactutenbHbIx KieToK. Kinetounsiid cok. Typrop.
[TomyaBTOHOMHBIE OpraHOUbI KJIETKU: MHUTOXOHJPHH, TJIACTUBL.
IIpoucxoacoenue mumoxonopuii u naracmuo. Cumouozcenes (K.C. Mepeorckosckuti,
JI. Mapeynuc). Ctpoenue W (QyHKUMHM MHUTOXOHIpUN U miactul. [lepBuunsie,
BTOPUYHBIE M  CJOXHBIE  IUIACTUIB  (POTOCMHTE3UPYIOMIMX  DYKAPHOT.
XJI0pOIUIACThI, XPOMOILIACTHI, JICMKOIIACThI BBICIIIMX PACTCHH.

HememOpanusie opranouasl kiaeTku CTpoeHHe W (QYHKIHMH HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomeoicymounvie Qunramenmul.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIICYHbIE  KIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunblx Kiemok. MukpotpyOouku. KieTodynsrit
neHtp. CrTpoeHHe W JBUKEHHE JKTYTUKOB M pecHUYEK. MUKpOTpyOOoUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

Anpo. O6Gosouka sigpa, XpOMAaTHH, KapHoIUia3Mma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 mumose. oepmbiii
MPAHCHOPM.

Kinerounbie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3SYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JeMoHcTpanuu

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

Tabnuiel 1 cxembl: «CTpoeHHE SYKAPUOTUUECKOM KIIeTKN», « CTPOCHUE KUBOTHOM
KIeTkn», «CTpOeHHE pPacTUTENbHOM KIeTKW», «CTpoeHue MUTOXOHAPUN,
«SAnpo», «CTpoeHHE TPOKAPUOTUIECKOUN KIIETKI.

OOopynoBaHue: CBETOBOM  MHKPOCKOI, MHUKpOINpENnapaTrbl  pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpEeNapaThl OaKTepUaTbHBIX KIETOK.

JlabopaTtopHas pabota «/3ydeHne cTpoeHHs KIETOK Pa3IMYHBIX OPTAaHU3MOBY.
[Ipaktrueckas pabora «3ydeHue CBOMCTB KJIECTOUHONH MEMOPAHBI».
Jlabopatopnas pabora «H ccnemoBaHume TUIa3MoNM3a W JEIUIa3MONIM3a B
PACTUTENbHBIX KIIETKaX».

[Ipaktuueckass paborta «M3ydeHuwe MABMKEHUS UUTOIUIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHUe JHEPIHHU B KJIETKe

AccuMWIIALMS ¥ AUCCUMWISIIIUS — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U TeTepoTpodHBI. YyacThe KHUCIOpojJa B OOMEHHBIX
mpoleccax. OJHepreruueckoe obOecrnieueHre kieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KJIETOYHOTO
MeTabor3ma.

depMeHThl, WX CTpOEHHEe, CBOMCTBA W MexaHu3Mm JnenctBus. KodepmeHTh.
OTmnuust GepMEHTOB OT HEOPTaHWYECKHX KaTaIU3aTOpPOB. bemku-akTUBAaTOPHI U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEaKIUil OT
pa3nTuYHBIX (AKTOPOB.



[lepBUuHBIM  CHUHTE3 OPraHUYECKMX BEIIECTB B  KieTke. DOTOCHHTES.
AHokcueenHvlli U oxcueeHHbl omocunmes y oaxkmepuu. Ceemocobuparowjue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpolecce
dbotocunTe3a. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, C3-, Ca- u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (GoTOCHHTE3a. BiusHue pa3nuuHbiX (HakTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XemocuHte3. PazHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPUIUPYIOIINE
OakTepuu, Kene300aKTepuu, CepoOaKTepuu, BOJOPOJHbIE OaKTEepuU. 3HAUYCHUE
XEMOCHHTE3A.

Anaspobubie opranu3mbl. Bunbl Opoxkenus. I[IpogykTtel OpokeHHs ©u HX
WCITOJIb30BAHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIE3HEN.

AspoOHBIE OpraHu3Mbl. JTalbl 3HEpreTudeckoro oobmeHa. lloAroToBUTENbHBIN
sTan. [ uKonm3 — 6ECKUCIOPOTHOE PACIIETUICHUE TITIOKO3bI.

buonornyeckoe OKHCIEHUE, WJIM KJIETOYHOE JbixaHue. Pojlb MUTOXOHIpHI B
mpoiieccax ouonoruyeckoro okucnenus. [{uknnueckue peakuuu. OKUCTUTEIHHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epadueHma npomoros. Cunmes
AT®D: paboma npomonuou ATD-cunmazwi. [lpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BellecTB nepes] aHadpOOHBIM. DPGHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.
JlemoHCTpauuu

[Toptpersr: k. Ilpuctmm, K.A. Tumwupszes, C. H. Bunorpanckuiu, B. A.
Onrensrapar, 11. Muruenn, ['.A. 3aBap3uH.

Tabmuupel u cxembl: «DOTOCHUHTE3», «IDHEpPreTHUecKuii odMen», «buocuHTE3
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYZOBaHUE Uil IPUTOTOBIICHUS
MTOCTOSTHHBIX ¥l BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTtopHas paborta «V3ydyeHune KaTadTUTHUYECKOW aKTUBHOCTH (epMEHTOB (Ha
pUMEpPEe aMHJIa3bl MU KaTajasbl)y.

JlabopaTtopHas pabora «l3ydenune (QPepMEHTATUBHOTO PACHICIUICHHS TEPOKCHIIA
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlaGoparopHas pabota «CpaBHEHHE TIPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.
JlabopaTtopHas pabota «CpaBHEHHE MTPOILIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopMalus U peaju3anus eé B KiIeTKe

Peaknmuu wmaTtpuyHOro cHHTE3a. [IpUHINN KOMIJIEMEHTAPHOCTH B PEAKITUIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPHUIIIIUN: KOMILJIEMEHTAPHOCTh, aHTUIAPALICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.
Tpancisuust u e€ 3tanbl. Yuactue TpancnopTHeix PHK B OuocunTese Oenka.
VYcnousi O6mocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Pomb pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmagnenus o cmpoenuu 2enog. OpraHuzalysi TeHoMa Yy
MPOKApPHUOT U IYKAPUOT. Perynsanus akTUBHOCTH TE€HOB y Mpokapuor. ['mmotesa
ornepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccul 2eHO8 y



aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsuus 0OMEHHbBIX
MpoIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycsl — HekietouHble (OpMBI KU3HU U OOnMratHele napasutbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHbie 3a0oiieBaHus 4enoBeka, >kMBOTHBIX, pacteHuil. CIINJ, COVID-19,
COI[MAJIbHBIE U METUIIUHCKUE MPOOJIEMBI.

buoungopmamura: ummeepayus u anamuz Oonvuwux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oaunvix. Hanomexunonoeuu 6 buonozuu u meouyume.
IIpoepammupyemvie hynkyuu benxos. Cnocobvl 00CmasKu 1eKapcms.
JleMoHcTpanuu

[Toptpetsr: H.K. Konsuos, /.. IBanoBCckuid.

Tabmuiel u cxembl: «buocunTe3 Oenkay, «l'eHeTnueckuit koma», «Bupych,
«baktepuodarm».

[Ipaktruueckas pabora «Co3naHnue MOJIEIH BUPYCa.

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Krnerounslit vk, ero nepuoasl u peryisus. Uurepdasza u mutos. OcobeHHOCTH
mpolieccoB, mporekaronmx B wuHTep(daze. [loaroroBka KIETKH K JEJICHUIO.
[IpecunTeTnveckuit (MOCTMUTOTUYECKHM ), CHHTETUUECKUN U MTOCTCUHTETHYECKUIN
(MpeMHUTOTUYECKUI) IEPUOIBI HHTEP(DA3BIL.

Martpuunbii  cunre3 JHK — pemmkanusa. Ilpuanuner permmkamuu  JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexannsm penmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TenomMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTHUIl. JIUMIouaHBIA W
rariouAaHbelii - Habopsl  XpoMocoMm. ['omosoruunble  xpoMocombl.  [lojoBbie
XPOMOCOMBI.

Henenne kineTku — MuTo3. CTaauu MHUTO3a M TPOUCXOJAIIME B HHUX IMPOIIECCHI.
Tuner MuTo3a. KapnoknHes u HUTOKWHE3. bruonornyeckoe 3Ha4eHrue MUTO3A.
Perymsiius mutoTHUEecKOTO UK KIeTKH. [Iporpammupyemas KieTodHast rudeib
— amornTo3.

Knerounoe siapo, XpomMocoMmbl, (YHKIIMOHAIbHAS TEHOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KliemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpanuu
Tabmuel u  cxembl: <«OKU3HEHHBIM IUKI KIETKW», «Mwuto3», «CTtpoeHue
xpoMocom», «Pemmukamus [JHK».  OGopynoBanue: CBETOBOM MHKpPOCKOIL,

MUKpoOTpenapathl: « MUTO3 B KJICTKaX KOPEIIKa JTyKay.

JlaGopaTtopHas pabota «l3ydeHre XpoOMOCOM Ha TOTOBBIX MUKPOTIPEIIapaTax».
JlabopaTtopHas pabota «HaOmonenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)».

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonornyeckoe pasHooOpasue opraHuzMoB. OTHOKJIETOYHBIC, KOJOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.



OcoOeHHOCTH CTPOEHHUS M KHU3HEACATETbHOCTH OIHOKJIETOYHBIX OPraHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHbIE TPUObI, OAHOKJIETOYHBIC BOJOPOCIH, PYTUe
npoTUCThI. KoJIOHWANIbHBIE OPTAHU3MBI.

B3anMocBsA3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opraHoB. Opranusm kak equHoe 1enoe. ['omeocras.

Tkanu pacteHuil. TUIBI pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas, MOKPOBHAs,
MPOBOJIALIASI, OCHOBHas, MexaHuueckas. OCOOCHHOCTH CTpOeHHUs, (PYHKIUN u
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHM >KMBOTHBIX M YEJIOBEKA. THIbI KXUBOTHBIX TKAHEW: OHNUTEIHAIbHAS,
COCUHUTENbHAs, MbIlleyHas, HepBHas. OCOOEHHOCTH CTPOCHUS, (PYHKIHH U
PACIIOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI
OpPTaHOB KMBOTHBIX U 4eOBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranu3moB. Kapkac pacrenmili. CKeNleTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBuKeHHE OpraHu3MOB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PACTEHHUM: TPOIU3MBI U
HACTUU. JIBM)KEHME MHOTOKJIETOYHBIX JKUBOTHBIX W YEJOBEKAa: MbIIICYHAas
cucrema. Penexc. CkeneTHble MBILIIBI U UX padoTa.

[Intanue oprannsmoB. Ilorynomenne BOABI, YIIEKUCIOTO Tra3a WU MHUHEPAIbHBIX
BEIIECTB  pacTeHusMu.  llutanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX KUBOTHBIX. OTIEmbI
MUIIEBAPUTENBHOIO TpakTa. [lumeBapurenbHble kenme3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. [[pixanue pacteHuid. [lprxanue xuBOTHBIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxxHOoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOECHMS JIETKMX ITO3BOHOYHBIX YKMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MiIeKonuTaromux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHcnopT BemIECTB y OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTECHUM.
Tpancnopt BewiecTB y JKMBOTHBIX. KpoOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYABI U KPOBb. Kpyru

KpOBOOOpaIIeHHs. DBOITIOIUOHHBIEC YCIOXKHEHUS CTPOCHHS] KDOBEHOCHOM CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepauia u e€ perynsuus.

Brinenenue y opranusMoB. Breinenenue y pacrenuid. BolueneHue y KUBOTHBIX.
CokparutenbHple Bakyonu. Opranbel BbiaeneHus. POuiubTpanus, CEKpenus u
oOpaTHOE BCAaChHIBAHHE KaK MEXaHM3Mbl PabOThl OpraHoB BbiAcieHUS. CBA3b
MOJIOCTA TeJa C KPOBEHOCHOW W BBIACIUTEIBHOM cHCTeMamu. BblaeneHue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u (HyHKIIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y U€IOBEKa.



3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOUYHbIX Oprann3MoB. Criopsl OakTepuit
M LHUCThl MPOCTEUIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTteHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX NPOM3BOJHBIE. 3aluTa
opranuzmMa oT Oone3neidl. HMMyHHas cucreMa 4enoBeka. KieTouHbll
I'YMOpaJbHBIA UMMYHHUTET. BpoXIE€HHBIM W TPUHOOPETEHHBIM creruduuecKuii
UMMyHUTET. Teopus KIOHAIbHO-celekTuBHOro ummynurera (I1. Dpmux, ®.M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PaznipaxxumMoCTh M perynsiuus y Opranu3MoB. Pa3apakuMocCTh y OJHOKJIETOYHBIX
opraHn3MoB. Takcuchl. Pasapaxxumocts M perynsiuus y pacreHuil. PoctoBbie
BEIIECTBA U UX 3HAYCHHE.

HepBnas cuctema u pediekTopHas peryisiius y >KUBOTHbIX. HepBHast cucteMa u
e€ oTAenbl. OBOJIOIHUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI Yy
KUBOTHBIX. OTIIeNbI TOJOBHOIO MO3ra IO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHass perynsiuvss W JHIAOKPUHHAS CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl SHOOKPUHHOW CHUCTEMBlI M WX TOpPMOHBIL. JleiicTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW U SHIOKPUHHOW cucTeM. [ umnoTtaniamo-runodusapHas
cucTema.

JeMoHcTpanuu

[Toptper: U.I1. I1aBnOB.

Tabmuupt u  cxeMbl: «OJHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKJIETOUYHbIC
Bojopocim», «bakrepumn», «lIpocrenimme», «Opranbl LIBETKOBBIX PAacTEHUN,
«CHucTeMbl OpPraHoOB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEEe CTpoecHUE
HacekoMbIx», «Tkanu pactenuit», «KopHeBwie cucteMb», «CTpoeHHE CTEOJISD,
«CTpoeHue JNHUCTOBOM IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMAY, «HepBHas CUCTEMaY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee cTpoeHue O0KAeBOro uepssi», «HepBHas
cuctremMa poeio», «HepBHas cucrema gsarymku», «HepBHas — cucrtema
npecmeikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

OOopynoBaHMe: CBETOBOM MHMKPOCKOI, MHKpoOMIpenapaTbl  OJHOKJIECTOYHBIX
OpPraHu3MOB, MHKpPOIpENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, HTJIOKOXXHMX, KHBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUMU, repOapuu
pacTeHUH pa3HbIX OTHEJOB, BJAXHBIC IMPENapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX IKUBOTHBIX, CKEJIET YEeJIOBEKa,
o0opy0BaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacIHieTUieHus Kpaxmasia U OelIKoB Mo eicTBreM (GepMEHTOB, 000PYIOBaHHE IS
JIEMOHCTPALMK OIBITOB MO M3MEPECHUIO KXU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXATEJIbHBIX JIBUKECHHUM, MOJEIN FOJIOBHOT'O MO3ra Pa3JIMYHbIX )KUBOTHBIX.



JlabGopaTtopHas pabota «/3ydenne TkaHel pacTeHHI.

JlabopaTtopHas pabora «/3ydyeHne TkaHel >KUBOTHBIX).

JlabopaTtopHas pabota «l3ydeHre opranoB IBETKOBOTO PACTCHUSI.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHS OpraHuM3MOB: Oecronoe (BKIJIIOYas BEreTaTMuBHOE) W
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYIISAIUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pazmuoxenue. [lonoBsie KieTkH, uiau rameTsl. Meito3. Ctagun Menosa.
[loBenenune xpomocom B Meno3e. Kpoccnarosep. buosiornuecknii cmpicit Meno3a u
ITOJIOBOTO TIIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y >KMBOTHBIX. llonoBble kemnessl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepMaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmiofnoTBOpeHNE U SMOpPUOHATIBHOE  pa3BUTUE  JKUBOTHBIX.  CrocoOsl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

WuauBuayaibHOE pa3BUTUE OPraHU3MOB (OHTOreHe3). DMOpHUONIOrHs — HayKa O
Pa3BUTUU OpPraHu3zMoB. Mopghozenez — 00Ha u3 21a8HbIX NPobAEM IMOPUOTIO2UL.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKOMMUTAIOIMIUX. 3apOJBIINICBBIE JIUCTKU
(racTpyssinug). 3aKiaajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTeil pa3BUBAIOLIETOCsA 3apojbllia (SMOpPHOHATIbHAS WHIYKLHSA).
3aknaaka IUTaHa CTPOEHMS JKMBOTHOIO KakK  pPe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusiHue Ha 5MOpUOHANBHOE pa3BUTHE PA3TUUYHBIX
(haKTOPOB OKPYXkKAIOIIECH CPE/Ibl.

Poct u pasButne *uBOTHBIX. [locTomMOpronanbHbIil nepuoa. [Ipsmoe u Henmpsimoe
pa3zButue. PaszButne ¢ meramMopdo3oM y OECIO3BOHOUHBIX M TO3BOHOYHBIX
KUBOTHBIX. bHoOjormyeckoe 3HaYeHHWE MPSAMOTO W HENPSMOIO pPa3BUTHS, HX
pacnpocTpaHeHue B mpupoze. Tumsl pocta KUBOTHBIX. PaKTOPHI PETYISILIUU POCTa
KUBOTHBIX M uenoBeka. CTaauu MOCTIMOPHUOHAIILHOTO PAa3BUTUS Y JKUBOTHBIX U
yesnoBeka. llepuoasl oHTOreHeza uyenoseka. CrapeHMe M CMepTh  Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoOXeHue u paszButue pacteHuid. ['ametodutr u cnopodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. (OOpa3oBaHMe CIOp B Ipollecce Meio3a.
['amerorenes y pacTeHun.

OmnonoTBOpEHHE W Pa3BUTHE  PACTUTENBHBIX  OpraHu3MoB.  JIBoWHOE
OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.
MexaHu3MBbl peryJIali OHTOT€HE3a Y PACTEHUH U )KUBOTHBIX.

JlemoHCTpanuu

IToptpetsl: C.I'. HaBamun, X. [IIneman.

Tabmuet m  cxembl: «BereratuBHOEe pa3sMHOXKeEHHE», «THmbl  OGecroaoro
pa3sMHOXeHUsD», «Pa3zMHOXKEHME XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3sMHOXeHue TuAph», «Mehosy, «XpoMocoMbly, «I'ameroreHesy», «CTpoeHue
AWLEKIETKH U crepMaro3ouaay, «OCHOBHBIE CTaguu OHTOreHe3ay, «lIpsmoe u



HenpsiMoe pa3Butue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capanumy,
«PazBuTtne nATymKn», «JIBOMHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX PACTCHHII»,
«CTpoeHne CeMsSH OJHOJOJBHBIX U ABYJOJBHBIX PACTCHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKM3HEHHBIM 1THMKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», «  KM3HEHHBIN LIUKJI COCHBD.

O6opynoBaHHe: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaTbl SUIEKICTOK |
CIIEpMAaTO30U10B, MOJIENb «I UK pa3BUTHS JIATYIIKW.

JlaGopaTopHas pabota «V3ydeHuwe CTpPOCHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktnueckass pabora «BbIsIBI€HME NPHU3HAKOB  CXOJCTBA  3apOAbIILIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHas paboTta «CTpoeHHE OPTraHOB PA3MHOKEHUS BBICIIIUX PACTECHUI.
Tema 11. T'eHerMmka — Hayka O HAaCJEACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

Hctopus cTaHOBJICHHS W Pa3BUTHS I'eHEeTUKHU Kak Hayku. Pabotel I'. Menpaens, I
ne ®puza, T. Moprana. Posb 0TE€YECTBEHHBIX YYEHBIX B PA3BUTUM TI'€HETUKM.
Pa6oter H.K. KonsiioBa, H.. Basunosa, A.H. beno3epckoro, I'.Jl. Kapneuenko,
10.A. ®unmunuenko, H.B. Tumodeepa-PecoBckoro.

OCHOBHbIE TEHETUYECKUE TOHATUS W CHUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELUECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOABl ~ TCHETUKU:  THOPUJIOJIOTUYECKUH,  IUTOJOTMYECKUM,
MOJIEKYJISIPHO-TEHETUYECKH.

JleMoHCTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsunos, H.A. Basunos,
A.H. benozepckuit, I''JI. Kapneuenko, FO.A. ®unumuenko, H.B. Tumodees-
Pecosckuid.

Tabnuibl U cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

JlaGoparopnas paboTta «/[po3oduiia kak 00BEKT FeHETHUESCKUX UCCISTOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiit 3akon MeHenst — 3aKoH eIuHO00pa3us
ruOpusoB mepBoro rmnokojeHus. IlpaBwino pomuHuMpoBanusa. Brtopoit 3akoH
Menaens — 3aKkOH paculelyieHUuss NOpu3HakoB. LluTonornueckne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanmsupyromee ckpemuBanue. [IpoMeKyTOUHBIM XapakTep HaCIEAOBaHUA.
Pacuiernnienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOIO
HACJICIOBAHUS  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpCIIMBAHUSL.

Cuerniennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CuermieHHOe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHAas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka mona. XpOMOCOMHBIA MEXaHU3M OIPENENICHHUs] ToJa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHhIi M TeTeporameTHbId MoJ. ['eHeTnueckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HacnenoBanre Npu3HaKoB, CUEIIEHHBIX C ITOJIOM.



['erotun kak uenoctHas cucreMa. llnenorponuss — MHOKECTBEHHOE NEWCTBHE
reHa. MHOXECTBEHHbIN ajienn3M. B3auMoAeicTBHE HEaUIEIbHBIX T'EHOB.
KommnementapHocTs. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PA3BUTHUSl PACTEHUM, KUBOTHBIX M YEJIOBEKA, a TAKKE
(GU3MONOTUYECKUX  MPOIIECCOB, TMOBEIECHUS M  KOTHUTHBHBIX  (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTmyeckue acmeKTbl KOHTPOJS U
M3MEHEHHUS HACJIEACTBEHHOW HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.
JleMoHcTpanuu

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

Tabmuer 1 cxemsl: «llepBeiii U BTOpoW 3akoHBl Mennems», «TpeTuil 3akoH
Mennens», «AHamu3upymooliee ckpemuBanue», «HemomHoe TOMUHHpPOBAHUEY,
«ClemIeHHOe HacleOoBaHUE MPU3HAKOB Yy Apo3oduibly, «l'eHeTuka mojay,
«Kapuotun denoBeka», «Kapuotun apozoduisy, «Kapuotun nruiby,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMoiericTBUe TEHOBY.

O6opynoBanue: MoJeiab ISl JIEMOHCTpAIlUU 3aKOHOB €IMHO00pasusi THOpUIOB
IIEPBOTO TOKOJIEHUsS W PACUICIUICHUS IMPU3HAKOB, MOJENb IS JEMOHCTpalUu
3aKOHA HE3aBUCHUMOIO HACJIENOBaHUS MPU3HAKOB, MOJEIb I JAEMOHCTpalUU
CLEIUICHHOI'O0 HAcCJIEAO0BAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII, MUKpOIIpenapar:
«JIpozodumay.

[Ipaktnueckas padota «3yueHue pe3ynbTaTOB MOHOTUOPHIHOTO CKPEIIMBAHUS Y
JPO30(PHITBD.

[IpakTuueckass pabora «M3yueHue pe3yabTaTOB JUTHOPUAHOTO CKPEIIUBAHUS Y
JpO30(QUITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna W cpeabl  npu  (HOpMUpPOBAHUM  (PEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas  U3MEHUMBOCTh. Pomb  cpeapl B (OpPMHUpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
psn u BapuanmonHas kpubas (B. Moranmncen). CpoiicTBa MoaubUKaIMOHHON
M3MEHUYUBOCTH.

['eHoTHIIMYECKasT W3MEHUYMBOCTh. (CBOWCTBA TE€HOTUIMYECKONH W3MEHYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.
KomOuHaTuBHass W3MEHUYMBOCTh. MeW0O3 U TMOJOBOM TMpolecc — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTU B CO3JJaHUU
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesax 0JTHOr0 BUA.

MyTtanroHHass UW3MEHYMBOCTb. BuHabl MyTauuMi: TEHHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble U
HUTOIIa3MaTuYecKkre MyTtanuu. ComMaTUYecKue U MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Tpollecca. 3aKOH TOMOJIOTUYECKUX PSII0B B
HacnencTBeHHo m3menunBocth (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.



OnueeHemura u dSNUSeHOMUKA, PONb INULEHEMUYECKUX PaKmopos 68 Hacied08anuu
U UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JlemoHCcTpannmn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.M. BaBunos.

Tabmuubt u  cxembl:  «Buasl — u3MeHYMBOCTHY,  «MoaudukanuonHas
U3MEHYUBOCTbBY, «KombunaTtuBHas U3MEHYUBOCTD, «Mernosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus YeloBeKay», « Buabl myTammii».
OOopynoBaHue: >KMBbIE W TepOapHble HK3EMIUISIPbl KOMHATHBIX pAacTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYMBOCTH.
JlabGopaTopHass pabota «MccnenoBaHue 3aKOHOMEPHOCTEH MOIUMDUKAITMOHHON
n3MeHYuBOCTH. [locTpoeHne BaprualmoHHOr0 psifia MU BApUAlMOHHON KPUBONY.
[lpaktnueckass  pabora  «Myrtammm y  napo3oduiabl  (Ha ~ TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun denoBeka. MexayHapoaHass MporpamMMa HCCIEIOBAHUS TIE€HOMa
yenoBeka.  MeToabl  M3y4eHUs  TEHETUKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBBIH, UTOT€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIE C IMOMOIIBIO
[TI[P-ananu3a. HacnenctBenHble 3a001eBaHus YeJIOBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3HayeHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUN U JICYEHUU TE€HETUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIIECIOBAaHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTtnueckue  ¢GakTOpbl  TOBBIINIEHHOM  YYBCTBUTEIBHOCTU  4YE€JOBEKa K
bu3MYecKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKpY’KaroIlie cpeabl. [ 'eneTnyeckas
MPEAPACTIOJIOKEHHOCTh YEIOBEKA K MAaTOJIOTHSIM.

JlemoHCTpauuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTonbl H3y4YeHUS TEHETHKHU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

[Tpaktrueckas pabora «CocTaBieHre U aHAIU3 POJOCIOBHOM.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukanust u cenekuus. 3apOoKIACHUE CEIICKIMU W JIOMECTUKALUHU. YUYEHUE
H.W. BaBunoBa o lleHTpaXx NpOUCXOXKACHUS U MHOrooOpasus KyJbTYPHBIX
pacteHuil. Ponb cenekuuMm B CO3MaHUM COPTOB PACTEHHUM W TOPOJ >KUBOTHBIX.
Copt, nopoja, mTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEICTBEHHOMU
n3menunBoctu H.W. BaBunoBa, ero 3HaueHue AJ1s CEJICKIIMOHHONW PaObOTHI.
Metoasl  cenekimoHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MAcCOBBIM U
VIH/INBU1Y aJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HUctwiTanne
npousBoauTeNied MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.
HckyccTBeHHBI MyTareHe3 Kak METOJl CENEKIIMOHHOW paboThl. PaguanuoHHbiii 1
XUMUYECKUNA MyTareHe3 KakK MCTOYHUK MyTaluid Yy KyJbTYpPHBIX ¢opM



opranu3MoB. lcnosb30BaHME TE€HOMHOIO  pENAaKTUPOBAaHUS M METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.
[Tonyyenue nonurmionnoB. BayTpuBumoBas rubpuauszanus. bivskopoacTBeHHOE
CKpelIMBaHue, Wi UHOpUAUHT. Hepo/icTBeHHOE CKpeluBaHue, Wik ayTOpUJIUHT.
['eTeposuc u ero npuuuHel. Mcnons3oBanue rerepo3uca B cenekiuu. OTaanéHHas
rubpuauzanus. [lpeogonenue Gecrioaus MEKBUAOBBIX THOPUAOB. JlOCTHXEHUS
CEJIEKLINHU PACTCHUMN U KUBOTHBIX. « 3€1EHASL PEBOIOYUSLY.

CoxpaHeHHE M W3YYEHUE T€HETUYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHUH U X
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO3IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 YedaxX YAVYUIeHUs
Cyuecmeyowmux U co30aHusi HO8bIX NOPOO, NUHUU U KPOCCO8, 6 MOM HYUCie C
NpUMEHEHUEeM COBPEMEHHBIX MEMO008 HAYUHbIX UCCe008AHUT, Nepedosblx Uoel U
NepCneKmuBHbIX MexXHOI02ULL.

JleMoHCTpauuu

[Toptpetsi: H.M. BaBuios, .B. Muuypumn, I'.Jl. Kapneuenko, ILII. JIykbsiHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabmuubl u cxembl: «lIeHTpBI MPOUCXOXKIEHUS M MHOTO00pa3usi KyJIbTYPHBIX
pacTeHuin», «3aKOH I'OMOJIOTHYECKUX DPSJOB B HACIEACTBEHHON M3MEHYUBOCTHY,
«Metoppl cenexuuny, «Otnanéunas rudpuanzanus», «MyrareHesy.
JlabopaTopHas pabota «l3ydyeHne CcOpPTOB KyJbTYpPHBIX PAcCTEHUH U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHas pabota «/3yueHue METOI0B CEIEKIIUU PACTEHUI».

[Ipaktruueckas padora «IIpuBrUBKa pacTeHHI.

Dkckypcusi « OCHOBHBIE METOJIbI U JOCTUKEHHUS CEIEKUUU PACTEHUN M dKUBOTHBIX
(Ha CEeJIEKIIMOHHYIO CTaHIINIO, INIEMEHHYIO (PepMy, COPTOMCIBITATENbHBIN YYaCTOK,
B TEIUIMYHOE XO34HCTBO, B J1A0OPATOPUIO arpOyHUBEPCUTETA WM HAyYHOTO
HEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEKTHI, UCTIOTIB3yEMble B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKAHEBbIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, HMX XapaKTepUCTUKa. TpaJullMOHHAs  OWOTEXHOJIOTHS:
xJie0oneueHne,  MOJy4YeHHE  KUCJIOMOJIOYHBIX  IMPOIYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJOTUYECKUX TEXHOJIOTHH.
[TpousBoAcTBO O€Ka, aAMUHOKUCIOT U BUTAMUHOB.

Co3naHve TEXHOJOTMi W MHCTPYMEHTOB II€JICHANPABICHHOTO W3MEHEHUS H
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHUsS OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUaoIIMecs B MPUPOIe OMOCUHTETHUECKUE MY TH.

Knerounas wunxkeHepua. MeToabl KynbTypbl KJIETOK M TKAHEHM pAaCTEHUN H
#uBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aLUAS U COMATUYECKUN
smOpuorene3. lcmonb30BaHue TrarioMoB B CEJEKUWU pacTeHuid. [lonyuenue
MOHOKNOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANIbHBIX U NOAUKAOHATbHbBIX
aumumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKius
AUIEKJIETOK U KJIIOHUPOBAHUE XKMUBOTHBIX. METOJl TpaHCIJIAHTALUU SJIEpP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUSA U  MUKDOKIOHALHO20
DPASMHOIACEHUSL CENbCKOXO3AUCTNGEHHBIX KYIbIMYD.



XpoMOoCcOMHass M TeHHasg WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pekomouHaHTHBIX JIHK. Cozodanue mpanceennwvix opeanuzmos.
JlocTokeHHMsT W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJIOTHYECKHUE U ITHYECKUE MPOOIEMbl TCHHOM MH)XCHEPHH.

Menuuuackue OuorexHonoruu. Iloctrenomuas 1udpoBas wmemauivna. [ILP-
JMarHoctTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIICHTPUYECKUM aHaau3 MpoTeoMa
YEeJI0BEKa ISl OLEHKU COCTOSIHMSL €Tr0 370poBbs. M CHosb30BaHHUE CTBOJIOBBIX
KieTok. TaprerHas Ttepanust paka. 3D-OmoumHkeHepus i pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHM, CO3MaHHS KOMILIEKCHBIX
TKaHEH COUYeTaHWEM TEXHOJIOTHHA TpEXMEpHOro OnompwHTHHTAa U ckaddoaauara
JUISL pENICHUs 3a/1a4 MePCOHATM3UPOBAHHON METUIIUHBI.

Coznmanre BEeKTOPHBIX BAKIIMH C MEJIBI0 00eCTIeYeHUS] KOMOMHUPOBAHHON 3alTUTHI
or Bo3Oymuteneit OPBH, ycraHOBiIeHHME  MOJIEKYJSPHBIX  MEXaHU3MOB
dbynkuuonupoanusi PHK-conepkamux BUpPYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHCTpauuu

Tabmuubl U cxembl: «/cnoap30BaHHE MHUKPOOPTaHU3MOB B MPOMBIILICHHOM
MPOU3BOJICTBEY, «KileTouHast nHxeHepus», «I'eHHast HHKEHEPUs».

JlaGoparopHas pabota «M3yueHne 00beKTOB OMOTEXHOIOTHUI.

[Ipaktuueckas pabora «IloydeHre MOJTOUYHOKUCIBIX TPOTYKTOBY.

Okckypeuss  «buoTrexHooruss —  BaKHEMIIas ~— NPOU3BOJAMTENBHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3ZBOJICTBO)Y.
11 KJIACC

Tema 1. 3apoxkaneHue ¥ pa3sBuTHE 3IBOJIOUUOHHBIX TPEACTABJIEHUN B
OouoJiorumn

OpomonnoHHas teopus Y. J{apsuna. [Ipennocbuikyn BOSHUKHOBEHUS AAPBUHU3MA.
JKuznp u HayuyHas gesrensHOCTh Y. JlapBuHa.

JBrmxymue cuiibl 3BodOUMM BUIOB 1o Y. [lapBHUHY (BBICOKAash MHTEHCHUBHOCTH
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunTeTnueckoi teopuu sBonoruu (CTD). HeiirpansHas Teopus
sBositolind. COBpeMEHHas 3BOJIIOLMOHHAS Ouosorus. 3Hau€HUE 3BOJIOLMOHHON
TeOpuH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanuu

[Toptpetsl: Apucrorens, K. JInnnen, JK.b. Jlamapk, 3.0K. Cenr-Unep, XK. Krosbe,
Y. apsun, C.C. YerBepukon, N.W. llImansraysen, x. Xonaenn, /1. K. bemnses.
Tabnuiel u cxembl: «Cucrema xuBod npupoasl (mo K. Jlunuew)y, «JlecTHua
XUBBbIX cyiiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHus MPUCITOCOOTIECHUN Y
pacTeHuit n KUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta myremectBus Y.
HNapsunay, «Haxomku Y. [lapBuna», «@DopMbl OOphOBI 3a CYIIECTBOBAHHEY,
«IToponbr Tomy0Gei», «MHoroobpasue KyabTypHBIX (hopMm KamycThbD», «Ilopombl
JIOMAIITHAX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIOB (mo Y. [lapBuny)y,
«Cxema COOTHOILUEHUS MABWXKYLIMX CHJI 3BOJIOLHMW», «OCHOBHBIE IOJOKEHHUS
CUHTETHYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKpPO3BOIOIHSA U €€ Pe3yJIbTATHI



[Tonynsanust Kak »ieMeHTapHas eauHuIla HBOMOIUU. COBPEMEHHBIE METObI
OLICHKM TEHETUYECKOrOo pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHJa TOMYJISIUU KaK DJIEMEHTApHOE SBOJIOLIMOHHOE SBJIICHHE. 3aKOH
reHeTuueckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (HaKTOPhI (ABUKYIIME CUIIbI) SBOJIONMHA. MyTallMOHHBIN MpoIEecC.
KomMOunatuBHass u3MeHUUBOCTh. [[peiid reHoB — ciyyaliHble HEHaIpaBJICHHbBIC
U3MEHEHHUs] 4YacToT ajuiesied B mnomymsaiusx. Oddext ocHoBatens. Ighgexm
OymulLiouno20 2opaviuka. CHUdNCEHUE 2eHemUYecKo20 pasHooopaszus: NpuduHvl U
cneocmsus. Ilpossnenue o¢gexkma Opevigpa 2enos 6 OOMLUWUX U  MATBIX

NONYIAYUSX. Murpanumn. N3oisius MO JISILUI: reorpaduyeckas
(mpocTpaHcTBEHHAas ), Onosniornyeckas (penpoyKTUBHASA).
EctectBennblii  oTtOOp — HampaBmstiomuii  ¢akrop sBomound.  Dopmbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMJIM3UPYIOIIHUMA,  pa3pbIBAIOIINN
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco6ieHHOCTh OpraHu3MOB Kak  pe3yjibTar MUKPO3BOJIIOIUU.
Bo3HukHOBeHHE  MpUCNOCOOJEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocoOieHuit y opranu3mMoB: MOp(hOIOrH4YecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUeckue.  OTHOCHUTETHHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpykTypa. BupmooOpazoBanwe Kak pe3yjbTaT
MUKpPO3BOJIIOIMU. M3omsamuss — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIocoObI BUJ1I000pa30BaHMUS: aJIONaTPpUYECKOe (reorpaduueckoe),
CUMIIATPUYECKOEe  (IPKOJOTMYECKOE), «MTHOBEHHOE»  (MOJMILIONAN3ALINS,
rubpuan3zanusi). JJmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl (OpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHONW OWONOTHMH B pa3pabOTKEe HAYYHBIX METOJOB COXpPaHEHUS
onopazHoobOpasusi. MHUKPOIBOIIONKA U KODBOJIONHMS IMAapa3UTOB U HUX XO3SEB.
Mexanu3Mbl (OPMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PHOBI €
HEW.

JlemoHCTpanuu

[Toptpetsi: C.C. UeTBepukos, J. Maiip.

Tabnuibl U cxembl: «MyTalmoHHas U3MEHYUBOCTHY, «llomymsnoHHast CTPYKTypa
BUma», «CxeMa TmposiBieHUs 3akoHa Xapau—BainOepray, «JIBUXKyIiue CHIIbI
ABOJIIOLINMNY, «IDKOJOTHYECKass HW3OJISAIUS TOMYJSIIUA  CeBaHCKOUM  (hopenny,
«l'eorpaduueckas M30JAIMSA  JIMCTBEHHMIIBI CHOUPCKOW UM JIMCTBEHHUIIBI
naypckoiy, «IlomynsioHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxeMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«naycrpualibHbil MenaHu3mM», «KuBble uckonaembie», «[IoKkpoBUTEILCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaronias OKpacka AKUBOTHBIX»,
«Dusnonornueckue ananranun», «lIpucrnocoOIEHHOCT, OpPraHU3MOB U €&
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npupozae», «CrocoObl BugooOpa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BUIOB JAHMBIIICH», «DKOJIOTHUYECKOE BHI000pA30BAaHUE BHJOB CHHHID),
«ITomumnonasl pactenuity, «KamyctHo-peneunbiii rTuOpu.



O6opynoBanue: repOapuul pacTEHUH, KOJJICKIIMM HACEKOMBIX, Uydesia NTHUI[ H
3Bepeil C MpuMepamMu pa3lIMYHBIX MPUCIIOCOOJICHUH, Yydella MTHUIl W 3Bepei
pa3HbIX BHUJAOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3IMYHBIMU CIIOCOOAMMU.

JlabopaTtopHas pabota «BpIsiBIeHHE U3BMEHUUBOCTH Y 0COOEH OHOTO BUIAY.
JlabopaTtopHas pabota «IIpucnocoGneHusi OpraHM3MOB U HX OTHOCUTEIbHAs
1EJIeCO00Pa3HOCTHY.

JlaboparopHas padota «CpaBHEHHE BHUI0B IO MOP(OTOTHUECKOMY KPUTEPHION.
Tema 3. Makpo3BoTIOLMS U €€ pe3yJabTaThl

MeTonbl M3yd4eHHs MakpoO3BOJOLMH. [lameoHTOIOrMYeckne MeToAbl U3YUEHUS
sBosmonuu. [lepexonnsie Gpopmbl U (PUITOTEHETUYECKHUE PAIBI OPTaHU3MOB.
buoreorpadudeckue MeTo/ibl u3ydeHus 3Boironuu. CpaBHeHHe (Iopsl U (ayHbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue obdnactu 3emiu. Bugsl-sHaemMuku u
PEITUKTHI.

OMOpPUOIOrMYECKHE U CPAaBHUTEIBHO-MOP(OIOrHUECKUE METO/IbI U3YUCHHUSI
IBOJIFOLMU. ['€HETHYECKHE MEXAHU3MBbI SBOJIFOLIMM OHTOI'€HE3a U TIOSIBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. | OMOJIOTUYHBIE U aHATIOTUYHBIE OPTaHBI.
PynuMenTapHbie Opranbl U aTaBu3Mbl. MOJIEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHE U MAaTEMAaTUYECKUE METO bl U3YUEHUS IBOJIIOIUH.

['omonornynsie reHbl. COBpPEMEHHBIE METO/BI MOCTPOCHUS (PUIOreHEeTHYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBuia) 3BoJIOUUU. [lpunyun cmenvl @OYHKYUIL.
HeoOpatumocTs 3BomonMH. AfanTuBHas paauanug. HepaBHOMEpPHOCTb TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanuu

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, @. Mrosep, 3. ['ekkeb.

Tabmuubr U cxembl: «DWIOTEHETHUECKUN DS  JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creromedanbr»y,  «PuHnoduthy,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HB 3emum», «lpeid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKa W IMUMIIaH3e», «l JaBHbBIE
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

O6opynoBaHue: KOJUIGKIIMH, TrepOoapuu, MYJSDKH HMCKONMAeMbIX  OCTAaTKOB
OpraHu3MOB, MYJISIKM TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble runoTe3bl NPOUCXOKACHUS KU3HU Ha 3emiie. AOMOreHe3 U maHCIepMHusl.
Jlonay4Hble MpENCTABICHUS O 3apOXKICHUM >XU3HHM (KpeauuoHusM). ['mmoresa
MMOCTOSIHHOTO CaMO3apOXKICHHUS KU3HU U €€ onpoBepkeHue onbitamu ©. Pequ, JI.
Cnannanmanwu, JI. Tlactepa. [IporcxoxaeHue >kxu3HA U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tanbl HEOpPraHWYECKOW 3Bojonuu. [lnaHerapHas (reonoruyeckas)
HBOJIIOLINA. XUMHUYECKas BOJIOLUSA. AOMOTEHHBI CUHTE3 OPraHMYeCKUX BEILECTB
u3 Heopranmdeckux. OmpiT C. Munnepa u . FOpu. OGpa3zoBanue moauMepoB u3



MoHoMepoB. KoanepBatnas runoreza A.M. OnapunHa, runore3a MNEPBUYHOTO
oynwoHa /. XonaeitHa, reHetudeckas runotesa I'. Mémnepa. Pu6o3umsl (T. Uek)
u runoreza «vupa PHK» V. TI'mnGepra. dopmupoBanme wmemOpaH U
BO3HUKHOBEHUE MPOTOKJIETKH.

Hctopus 3emnn u meToabl €€ n3ydeHus. Mckoraemble OpraHMYECKUE OCTATKHU.
['eoxponosiorust u €€ Meroabl. OTHOcUTENbHAs U aOCOJIOTHAsE T€OXPOHOJIOTHS.
['eoxpoHOJIOrMYeCKast MIKala: S0HbI, 3Pbl, IEPUOIBL, STIOXH.

HadvanbHbie 3Tanbel opraHndeckoi 3Bostonuu. [losiBieHue W 3BOMIOIUSA MEPBBIX
KJIETOK. OBoNonMs MeTaboinu3Ma. BO3HUKHOBEHHE TMEPBBIX  HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJoOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.

[IpoucxoxaeHne 3ykKapuoT (CUMOHMOreHe3). OBOJIOLMOHHOE MPOUCXOKICHUE
BUpYCcOB. [IpoucxoxkaeHne MHOTOKJIETOUHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE OTallbl HSBOJIONMU BbICHIUX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pacreHuii. Bpixon pacrenur Ha cymy. llosiBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHcXOXKIOeHHE LBETKOBBIX
pacTEHU.

OcCHOBHBIE 9Tallbl 3BOJIONMHU >KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpaA0OBBIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIHUS TTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporucxoxneHne MIEKONUTAIOIUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButHe xu3HM Ha 3emMiie 1O 3paM U MEPHOJAM: apXeW, MPOTEPO30H, MaJco30u,
Me3030i, KaitHo30i. OOm@as XxapakTepUCTHKa KIMMara W TeOJIOTHYECKHX
npoiieccoB. [losiBeHne u paciBeT XapaKTepHBIX OPTaHU3MOB. YTJIe00pa3oBaHUeE:
€ro yCJIOBHUS U BIMSHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMHUpAHUS — OKOJOTHYECKHME KpHU3HChl mpouwioro. I[IpuuuHbl u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenust 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHass cucTteMa opraHudeckoro Mwupa. [IpuHnumel KiaaccupuKauu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanwu, JI. [lactep, 1.1. Meunukos, A.. Onapus,
k. Xongein, I'. Mémnep, C. Munnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. ITactepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUN»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKOM IBOMIONUNY, «CxeMa 00pa3oBaHUS DYKApUOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOH TpHPOABD», «CTpoeHuEe BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUSA >KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,



«Ilmockue YepBU», «YneHucToHorue, «PEIOBI, «3eMHOBOIHBICY,
«IIpecmbikaronmecs», «IItuney, «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BuTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030UCKOMN 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.
O6opynoBanue: repdbapur pacTEHUN Pa3IMYHbBIX OTIEIOB, KOJUIEKIIUA HACEKOMBIX,
BJIQYKHBIE TIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN UTJIOKOXKHX,
CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, Yyyesla MNOTUL U 3BEpPEH, KOJUIEKIUU
OKAMEHEIIOCTEM, TIOJE3HBIX HCKONMAEMbIX, MYJSIKM OpPraHMYEeCKUX OCTaTKOB
OpPraHU3MOB.

Bupryanbnas nabopatopHas padora «MonenupoBanue onbiToB Musepa—tOpu
M0 M3YYECHHIO aOMOTE€HHOTO CHHTE3a OPraHWYECKUX COECJAMHEHUW B TMEPBUYHOU
atMocdepe».

JlabopaTtopHas pabora «M3yueHue W ONMUCaHUE MCKOIMAEMbBIX OCTATKOB JPEBHHX
OPraHu3MOB.

[Ipaktuueckass pabora «/M3yueHne OCOOEHHOCTEH CTPOCHHSI PACTEHUM pa3HBIX
OTZIEJIOBY.

[Ipaktuueckass pabora «M3ydeHue o0OCOOCHHOCTEW CTPOCHHSI TO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune Ye10BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUN. METO Ibl aHTPOTIOJIOTHH.

CraHoBjiieHHME TIPEACTABICHUM O TMPOUCXOXKICHUM 4YeJOBeKa. PenurunosHbie
B033peHus. COBpEMEHHbIC HAYYHBIE TEOPUU.

CxoAcTBO yesoBeKa C KUBOTHBIMH. CHCTEMATHUYECKOE IOJIOKEHHUE YEJIOBEKa.
CBugeTenpCcTBa  CXOACTBA  YE€JOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOIOTHYECKHE, (bU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOIrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBL.

JBwxkymue cunbl (paxTopbl) aHTpomoreHe3a: OWOJOTHYECKHE, COIMATbHbIC.
CooTHolieHHe OMOTOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIC CTaJuU aHTpOIOreHe3a. PaHHHME 4YeIoBEKOOOpa3HbIE 00E3bsSHBI
(IPOKOHCYJIBI) U paHHUE MOHTUBI — O0IIUE MPEKHU YeJIOBEKOOOPA3HBIX 00€3bsiH U
JOJIe. ABCTPAIONUTEKN — JBYHOTHE NMPENKH JIOAEH. UenoBeK yMelbli, MEpBhIE
M3TOTOBJIEHUS OPYAUM Tpyla. YenoBeK NMPAMOXOASAIIMN U MEPBBIA BBIXOJ JIOACH
3a mpenensl  Adpuku. YenoBek reiaenbOeprckuil — 0o0OmME  MPENIoK
HEaHJIEPTAIbCKOTO YeJIOBeKa M YeJIOBeKa pa3zyMHOro. UenoBeK HeaHAepTalIbCKUN
KaK BHUJ JIIOJEH XOJIOJHOTO KiauMara. YeaoBeK pa3zyMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4YeJoBeKa. EcTecTBeHHBI OTOOp B  MOMYJISAIUAX
yenoBeka. MyTanuvoHHbBIN Tiporiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQeKT ocHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YyeJoBeKa.



Yenoseueckne pacel. Ilomatne o pace. bonpmme pacel:  €BponeougHas
(eBpa3uiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs] 4elOBEeKa IO IUIAHETE.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Ccpeibl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bU3HONOTHIO YeTIOBEKA.

MexauCIMIUIMHAPHBIE METONBI B (hU3UYECKON (OMOIOTHYECKOI) aHTPOTIOJIOTHH.
OBOJIIOLIMOHHAS aHTPOIIOJIOTUS ¥ HAJIEO0AHTPOIIOIOTUS YETOBEYECKUX MOITYIISILUH.
buoconnanbHble MCCIENOBAaHUs NIPUPOBI YeloBeKa. VccienoBanue Ko3BOIIOIUN
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEIOBEKE.

JleMoHcTpanuu

[Hoptpersr: Y. {apBun, JI. JIuku, 5.4. Poruackunii, M.M. I'epacumos.

Tabmuubl u cxembl: «MeToabl aHTPOINOJOTUN», «['OJIOBHOW MO3r uemoBEKay,
«YenoBekooOpa3ubie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTBI 1 aTaBU3MBbI», «/[BHXKYIIIE CUITBI aHTPOMIOTEHE3a», « DBOJIOLIUOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymenslity, «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.
O6opynoBaHue: MYJSKM OKaMEHEJIOCTEH, MPEeIMETOB MaTEepHAIbHONW KYJIbTYpPHI
IPEIKOB YEJIOBEKa, pernpoaykuuu (pororpaguu) KapTuH ¢ MU(POIOTUYECKUMH U
OMONEHCKUMH CIOKE€TaMU TPOMCXOXKICHHS 4esloBeKa, Qororpadguu HaxoA0K
MCKONAEMBIX OCTATKOB YEJIOBEKA, CKEJET YEJIOBEKA, MOJEb Yepena 4YesIOBEKa U
yepena IMMIIaH3e, MOJICNIb KUCTU YeJIOBeKa M KHUCTU IIMMITaH3€, MOJEIN Topca
MIPEIKOB YEJIOBEKA.

JlaGoparopHas pabota «/3yueHue 0coOCHHOCTEH CTPOECHHUS CKeJeTa 4YeJIOBEKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM.

[Tpaktrueckas pabora «3ydeHne 3K0JIOrMUECKUX aanTalui YeI0BEKay.

Tema 6. Jkojoruss — HaykKa O B3aHMOOTHOLIEHHMSIX OPraHU3MOB W
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKIIeHl cpeaou

3apoxaeHre u pa3BuTHe dkojoruu B Tpynaax A. ['ymGonsara, K.®. Pymnse, H.A.
CesepiioBa, J. I'ekkens, A. Tencnu, B.H. Cykauépa. Paznienbl u 3a1auu SKOJIOTHH.
CBs13b KOJIOTUHU C IPYTUMH HAYKAMH.

Metonbl skosioruu. IloneBble HaOMOAEHHS. ODKCIEPUMEHTHI B  SKOJOTHU:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHHe B HKOJIOTMU. MOHUTOPHUHT
OKpY>Karolen Cpeibl: JIOKaIbHBIN, peTHOHATLHBIN U TJI00ATbHBII.

3HaYeHUEe HKOJOTHUUECKUX 3HAHUM JJIS1 YEJIOBEKA. JKOJIOTMYECKOE MUPOBO33PEHUE
KaK OCHOBa CBf3€H 4eyioBeyecTBa C NpUpoaor. DopMUpOBaHUE SKOJIOTMYECKOU
KYJBTYPBI U KOJIOTHYECKON IPAMOTHOCTH HACEJICHUS.

JlemoHCTpanuu

[Toptpetsr: A. I'ymGonbar, K.®. Pynse, H.A. CeBeprios, O. I'ekkens, A. Tencnu,
B.H. Cyxkaués.

Tabmuupel U cxeMbl: «Pa3genbl skojiorum», «MeToabl 3Kojiornny, «Cxema
MOHUTOPHUHTA OKPY>KAOUIEN CPEAbD.

JlabopaTtopHas pabota «3ydeHre MeTOI0B YKOJIOTHUYECKUX UCCIEOBAHUI.



Tema 7. Opranusmsbl 1 cpefa 0OUTaHUSA

Okoyoruyeckre (akTopbl U 3aKOHOMEPHOCTH ux neWctBus. Kiaccudukanus
HKOJIOTHYECKUX (DaKTOpOB: abUOTHYECKUE, OMOTHUECKHUE, aHTpoIIoreHHbie. O01ne
3aKOHOMEPHOCTH JCHCTBUSL dKoJornueckux Qakropos. [Ipasmno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue Qakropbl. CBeT Kak 3Kkoyoruueckuil axrop. JlercTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIEKTPA HA OPraHU3Mbl. DKOJIOTHYECKUE TPYIIbI pACTEHUI
Y )KMBOTHBIX 10 OTHOILIEHUIO K cBeTy. CUTHaNIbHAs PoJib cBeTa. POTONEPUOINU3M.
Temnepatypa kak okojorumueckuit Qaxtop. [eiictBue TtemmepaTypsl Ha
opraHu3Msbl. [IoMKuUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak 3kojormyeckuil (akrtop. IlpucmocobiieHus pacTteHud K
noJIepKaHuo BoJgHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHMsI OpraHMW3MOB: BOJHAs, HA3€MHO-BO3JYyIlIHAs, IOYBEHHA,
rlyOMHHasT  TOMAMOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpe;i oOuTaHusi opraHu3MoB. llpucnocoOneHust OpraHusmMoOB K
JKW3HU B Pa3HbIX cpeaax.

buonornueckue put™mbl. BHemHNE U BHyTpeHHUE PUTMbI. CyTOUHBIE U TOJIUYHBIE
putMbl. [IpucnocoO0aeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUMI
KU3ZHU.

Kusnennsie popmbl opranuzmoB. [lonsitue o xuzHeHHoU ¢opme. Ku3HeHHbIE
GbopMbl pacTeHMil: AEpeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’3poOnOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a *KU3HU.

buotnueckue dakrtopel. Buasl OHOTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOn03 u ero ¢opmel. I[lapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHHMS OPIraHHW3MOB B Cpele
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYCHUSI.

JlemoHCTpanuu

Tabnuupl u  cxeMbl: «OKkojoruueckue (akTopbl», «CBETOBOW  CIEKTPY,
«IKOJOTUYECKUE TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TemIoKkpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHbIE», «DHU3MONOTMYECKUE aJanTaluuu
KUBOTHBIX», «Cpenbl O0OWTaHWS OpraHu3MoOB», «bHOJOrHYeCKHEe PUTMBDY,
«Kuznennole  Qopmbl  pactenuit», «KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA HIMPOKOJIIMCTBEHHOIO JIECA», « DKOCUCTEMA XBOMHOIO Jiecay, «Llenmn
NUTaHus», «XunHudectBoy, «llapasutusm», «Koukypenmus», «CumoOuosy,
«KommeHcanuzmy.

O6opynoBanue: repOapuyl pacCTeHUI U )KUBOTHBIX, TPUCTIOCOOJICHHBIX K BIUSHUIO
Pa3TUYHBIX YKOJIOTHYECKUX (aKTOPOB, TepOapun CBETOIIOOUBBIX, TEHETIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U TEHEBBHIHOCIUBBIC
KOMHATHBIE pacTeHUs, repOapuu W KOJUICKIIMU TETUIOJIOOUBBIX, 3UMOCTOMKHX,



MOPO30YCTOMYUBBIX pACTEHHM, 4Yydena NTUI U 3Bepeil, repbapuu pacTeHui,
OTHOCALIUXCS K TUrpoduram, xcepopuram, mMe3ouram, KOMHATHBIE PACTCHHUS
JAHHBIX TPYIII, KOJUIEKIIUU KUBOTHBIX, OOMTAIOIIMX B Pa3HbIX cpeax, repbapuu u
KOJUIEKI[UU PACTEHUHN U KMBOTHBIX, 00JIaIA0IINX YepTaMu MPUCITOCOOICHHOCTH K
CE30HHBIM HW3MEHEHMSIM YCIIOBUW >KU3HU, TepOapuu M KOJUICKIIMH PACTCHHUU U
YKUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUIEKIUU KUBOTHBIX, YYaCTBYIOIIHUX
B Pa3IUYHBIX OMOTUYECKUX B3aMMOJICHCTBUSIX.

JlaGopaTopHass pabora «BbIsSBIeHHE MPUCITIOCOOJICHUI OPraHU3MOB K BIIHSHUIO
CBETa.

JlaGopatopHas pabota «BbIsiBlIeHHE MPUCIIOCOOJICHUII OPraHW3MOB K BIUSHUIO
TEMITEPaTypPhI».

JlabopaTtopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Ikos10rvsi BUA0B M MOMYJIANMMI

DKOJIOTUYECKHE XapaKTEePUCTUKU momyssiiuu. [lomynamus kak Ouojioruyeckas
cuctema. Ponp HeogHOpOAHOCTH cpefbl, GU3NUECKUX 0apbepoB U OCOOECHHOCTEM
Ouonoruu BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYpPHI MOITYJISIUH.
OCHOBHbBIE TMOKa3aTely MOMYJSIUNA: YUCIECHHOCTb, IUIOTHOCTh, BO3pAacTHasi M
MOJIOBAsi CTPYKTYpa, POKAAEMOCTh, TPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSL.
DOKkonoruyeckass CTpykTypa mnonyjanud. OLeHKa YUCICHHOCTH MOMYJISIUH.
JvHamuka monyisuuu U e€ peryndnus. buoThuueckuid MOTEHUUAN TMOMYJISIIUU.
MoaenupoBanve TMHAMUKHA TONYJISIHAU. KpuBble pocTa YMCIAEHHOCTH TOMYJISIIHAH.
KpuBbie BbDKMBaHMS. Perynsaiuss 4YUCICHHOCTH MOMYJISIIUN: PoJib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUN BUIOB (T- U
K-cTparerun).

[Tonsarre 00 3Ko0JIOrMYECKON HUIE BUa. MecrooouTanue. MHOTOMEpHAs MOJICIIb
skosiornyeckon Humm Jxk.M. XarumHcoHa. Pa3Mmepsl 3KOJOTMYECKOM HHILM.
[ToTeHUMaIbHAS U PEATM30BaHHAs HUILIU.

Bun kak cucteMa nonysisiuil. Apeasibl BUI0B. BUabl U UX )KU3HEHHbBIE CTPATETHH.
DKOJIOTUYECKHUE YKBUBAJICHTHI.

3aKOHOMEpPHOCTU TOBEJAEHUS W MUTPALMI KUBOTHBIX. bHoOJOrMueckre WHBa3uu
qyKEPOJHBIX BUIOB.

JleMoHCcTpanuu

[Toptper: .M. XaTunHCOH.

Tabmuiel W cxeMbl:  «DKOJOTHYECKHE  XapaKTePUCTUKH MO,
«ITpocTpaHCcTBEHHasi  CTpyKTypa momyiasiuun», «Bo3pacTHble  OUpaMHIbI
nonyasiuun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3JWYHBIMU
opranuzMamny», «Mogeib 3kosiorndeckor Hutm [Jx. M. Xatunaconay.
O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUH KUBOTHBIX.

JlabopaTtophas pabota «IIpucmocobyenrs ceMssH pacTeHUN K PACCEICHHIOY.

Tema 9. Jxosorust cood1mecTB. IKOJIOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3smMoB. buonenos u ero crpykrypa. CBs3um Mexay
OpraHu3MaMH B OUOIEHO3E.



DOkocuctema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIIMOHAIBHBIE OJOKH
OpPraHU3MOB B 9KOCUCTEME: TPOYIICHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetu. Aororuyeckue 0J0ku skocucteM. [1ouBbl U
Wbl B 3KOcucTeMax. KpyroBopot BEHIECTB U MOTOK SHEPTUU B SKOCUCTEME.
OcHOBHBIE TIOKa3aTENW SKOCHCTEMBI. bromacca W mpoayKuus. DKOJIOTUYECKHUE
nUupamMubl YUces, 0MOMAcChl U SHEPTUU.

Hunamuxka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIleccuu. [lepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOrEHHbIE BO3JCUCTBUS Ha
cykueccuu. Knnmakcnoe coo6miectBo. bruopasnoobpasue 1 moaHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCHmEMbL 03€p U peK. IDKocucmemvl Mopeu u
oKxeanog. Ixocucmemvl MYHOp, 1€CO8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE AKOCHUCTEMBI. ATpO3KOocHCTEMA. ArpoieHo3. Paznuuus mexny
AHTPONOTE€HHBIMH U MPUPOJHBIMU SKOCHUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojickas dhiopa u
dayna. CuHaHTpoNU3aIus ropoAcKoi ¢ayHbl. buonoruueckoe u X03sIMCTBEHHOE
3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OpPTraHW3MOB B
skocuctemax. Ponv kackadnoco 3¢ghghexkma u 6udog-30ughpukamopos (Kirouesvix
6U008) 6 yHxkyuonuposanuu sxocucmem. 1lepeHOC SHEPIUA U BEIIECTB MEXKAY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIOTEHHBIX BO3/ICUCTBUH.

Mexanuszmvl 6030eticmeus 3a2psA3HEHUll PA3HbLIX MUNO8 HA CYOOP2AHUZMEHHOM,
OD2aAHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTononorus
MOHUTOPHUHIA €CTECTBEHHBIX U aHTPOMOTEHHBIX SKOCUCTEM.

JlemoHCTpauuu

[Toptpet: A.JIx. Tencnu.

Tabnuub! u cxembl: «CTpyKTypa OHMOIIEHO3a», «DKOCHCTEMA IMPOKOIUCTBEHHOTO
aeca», «IKocUcTeMa XBOMHOTO Jiecay, « DyHKIMOHAIbHBIE TPYIIIbl OPTaHU3MOB B
skocucteMe», «KpyroBopor BemiecTB B 3Kocucteme», «llemn nuTaHus
(macTOUIHAsA, AETPUTHAA)», « IKOJOTHUECKasi MUpaMua Yucen, « IKoJIOornIecKas
nupaMmuia OMomaccel», «IKOJOTHYeCKas NupaMuja ’3Heprum», «OOpazoBaHue
oonota», «llepBuunas cykueccus», «BoccTaHoBieHHE Jjeca MOCie MoXKapay,
«JKocucTeMa 03epa», «ArpoueHos», «KpyroBopor BemiecTB M MOTOK SHEPTUU B
arporieHo3e», «IIpumepsl ypOo3KOCHCTEM.

O6opynoBanue: repbapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, dyueja NTUI[ U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HSKOCHUCTEMBI.

Ipaxmuueckas paboma «V3yuenue u onucaHue ypoo3KOCUCTEMBD.
Jlabopamopnasa paboma «W3ydueHue pa3zHOOOpa3usi MEJIKHUX TOYBEHHbBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).



Axckypcus « IKCKYpCUsi B TATUYHBINA OnoTeorieHo3 (B m1yopaBy, Oepe3HsIK, CIbHHK,
Ha CYXOJIOJIbHBINA WJIM MMONMEHHBIH JIYT, 03€p0, 00JIOTO)».

OKcKkypcusi  «IKCKypcus B arpodkocucTeMy (Ha TIOJE WIM B TETUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — oOmerranerapras o00o0mo4Yka 3eMiM, TH€ CYIIECTBYET WU
CyIIleCTBOBaJIa JKM3Hb. PazButne mpenactaBieHuii o onochepe B Tpyaax 3. 3iocca.
Yyenune B.U. Bepuanckoro o 6mochepe. Obmactu 6uocdepst u e€ cocra. XKuBoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyuiecTBoBaHMs Ouochepsl. OcobeHHocTn Ouochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHYECKUE MUKIBI (YIIIepoa, a30Ta). PUTMUYHOCTD SIBIICHHIA
B Ouocdepe.

3oHanbHOCTh OMochepsl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJIpa,
XBOMHBIE Ji€Ca, CMENIAHHbIE M IIUPOKOJHUCTBEHHBIE Jieca, CTENHU, CABaHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIUS >KMBBIX CHUCTEM, OIIEHKAa HX PECYpCHOTO MOTEHIHANa U
onocdepHbIX PYHKITUH.

JeMoHcTpanuu

[Toptpetsr: B.W. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eocdhepsl 3emnm», «KpyroBopoT azoTa B HpHUPOAEL»,
«KpyroBopoT yriepoga B mpupojsie», «KpyroBopoT KuCIOpoJa B MPUPOJIEY,
«KpyroBopoT Boabl B mpupojie», «OcHOBHBIE OMOMBI cymny, «Knumatnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneii aec», «llIupokonucTBeHHbIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repOapuu pacCTEHUM pa3HbIX OMOMOB, KOJIJICKIIMH YKUBOTHBIX.
Tema 11. YennoBek u okpy:kaoumias cpeaa

DKoJlIoTuYecKre KpU3UChl U MX MPUYMHBI. Bo3neiicTBue venoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3QYIIHOW cpenpl. OXpaHa BO3AyxXa. 3arps3HEHUE BOJHOM CPEBbI.
Oxpana BOAHBIX pecypcoB. PazpyiieHne nouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3MeHeHne kimmara.

AHTpOIIOTEHHOE BO3JECWCTBUE HA PACTUTEIBHBIM M JKMBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacaeie kHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIMUIIBI YCTOWYMBOIO Pa3BUTHUS YEJIIOBEUECTBA M IPHUPOJIBIL.
PanimonanpbHOE  TPUPOJONONIBL30BAHME W COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE TOCTIECTBHUS.
Pa3BuTre METOIOB MOHHUTOPUHIA PA3BUTHUSl OMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemnvle UCCNe008aAHUSL nepexooa K  pecypcocbepezatouyeti u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowjue O00CmMyn K



ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyxyus Mopckux u HazemHblx 3KOCUCHEM.

JlemoHCTpannmn

Tabmuubl U cxeMbl: «3arpsi3HEHHE aTMoc(epb», «3arpsi3HeHue TUuapocheps»,
«3arpsizHeHue  nouBbl», «llapHuxoBwlii  3dexT», «Ocobo oxpaHseMbIe
MPUPOJIHBIE TEPPUTOPUMY», «MOAEIH YIIPABIAEMOTO MUPAY.

O6opynoBanue: ¢ororpaduu OXpaHIEMBIX pacTeHHUH MW >KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuun, KpacHol KHUTH pernoHa.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IPOI'PAMMBLI 110
BUOJIOI'NN HA YPOBHE CPE/ITHEI'O OBIIETI'O OBPA30OBAHUSA
JINYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3yjibTaTaM  OCBOCHHS
OOyYaIOMIMMHUCS TPOrpaMM CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METAIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType JNHMYHOCTHBIX pE3yJbTATOB OCBOCHHUS MPOTpaMMbl O OHOJOTUHU
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhue MOTHUBaUM K OOy4YeHuio  OHOJOoruw,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, NPUCYIIMMH CHUCTEME
OuoJIorM4eckoro  oOpa3oBaHUs, HaJWYUE MPABOCO3HAHUS  HKOJOTHUECKOU
KYJBTYPbI, CIIOCOOHOCTH CTABUTh IIEJIU U CTPOUTD KMU3HECHHBIC TIJIAHBI.
JIn4HOCTHBIE PE3yNbTAaThl OCBOCHHS MPOTPAMMBI 1O OMOJOTUM JTOCTUTAIOTCS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUsSA, Pa3BUTHUS BHYTPEHHEN MO3WLMUU JIMYHOCTH, NATPUOTU3MA W
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPYKAIOIIEN CPELE.

JInyHOCTHBIE PE3ybTaThl OCBOCHUS Y4eOHOro mnpeaMera «buUONOTHS» TOJKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCA PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCcTBa, PAaCIIUPEHUE KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUh OCHOBHBIX HAaIPaBJICHUHN
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:



c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MMO3HUIIMHA OOYdYaIONMIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEW, YBaKEHHUE 3aKOHA U
IIPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESATEIBHOCTU IMPHU CO3AAHUM YUEOHBIX
MPOEKTOB, PEIICHHMH Yy4eOHbIX U T[O3HABaTEIbHBIX 3aJad, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEIATh COOCTBEHHYIO TO3HUIIMI0 O OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JEHUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMHA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOI'O BBHITIOJHEHUS YYEOHBIX,
MO3HABATEIbHBIX W HCCIEIOBATEIbCKUX 3a/a4, YBAXKUTEIBHOTO OTHOUIEHUS K
MHEHHUIO OIIMOHEHTOB MPU OOCYXKIECHUU CIOPHBIX BOMPOCOB OMOJIOTHYECKOTO
COAECPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXKAAHCKOM HJICHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOXO PoauHy, CBOM S3BIK M KYJBTYPYy, IPOLUIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[ICHHOCTHOE OTHOIIIEHWE K MPUPOAHOMY HACIECAUI0O M TAMSATHUKAM IPUPOIBI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;
CIIOCOOHOCTh OIEHUBATh BKJIAJI POCCUMUCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OWonorMy, MOHUMAaHUSl 3HA4YeHUs] OUOJIOTUU B TO3HAHWM 3aKOHOB MPHUPOBI, B
YKU3HH Y€JIOBEKa U COBPEMEHHOTO OOIIIECTBA;

ujeiiHas  yOexAEHHOCTh, TOTOBHOCTh K CHyKeHHIO H 3ammre (OTedyecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEU POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;
CIIOCOOHOCTh  OIIEHUBATh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHPYy, BKJIIOYAas DJCTETUKY OBbITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;
IMOHMMAaHHUE YMOLUUOHAIBHOTO BO3JICUCTBHS KUBOU IPUPOJBI U €€ IEHHOCTH;
FOTOBHOCTh K CaMOBBIPQXEHHUID B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;



S5) ¢usnyeckoro BocNUTAHUSA, (POPMHMPOBAHUA KYJIBTYPbI 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHUMAaHUE U peaju3alus 3J0pOBOro U Oe3omacHoro odOpasa >KU3HHM (30pOBOE
NUTaHue, COOJIOJEHUE TUTMEHMYECKUX MpaBUJl U HOPM, COANTaHCHUPOBAHHBIN
pexuM

3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO W KOMIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXWYECKOMY 370POBBIO;

MOHMMAHUE LIEHHOCTH MPaBWJl UHAUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEACHHUS B CUTYAIUAX, YTPOKAIOIMINUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHWE TOCIEACTBUH W HENPHUITHS BPEAHBIX TNPUBBIYEK (yMOTpeOIICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOWM M  COLMAJIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBINOJIHATH TAKYIO JI€SITEIIBHOCTD;

WHTEpPEC K pa3iuyHbIM cdepam npodhecCUOHANBHOU JeATEIHbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | peau30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTB M CIIOCOOHOCTh K 00OpPa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUN
BCEM KU3HHU,

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU L[EIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY >KM3HU Ha
3emMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHWE  YPOBHS  DKOJOTUYECKOM  KYyJIbTYphl: NPUOOpPETEHHUE  OIbITa
IUIAHUPOBAHUSI IIOCTYIIKOB M OLEHKM WX BO3MOXHBIX TOCIEACTBUU A
OKPY’KAIOIIEU CPEBI;

OCO3HAHHWE TJIOOATBHOTO XapakTepa OHKOJOTHYECKUX TpodsieM u MyTell ux
pELICHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU U3YYCHUH OWOJIOTHH 3HAHUS U
YyMEHUST  TpU  pEHIeHuH  MpoOJieM,  CBSA3aHHBIX C  PalMOHAIBHBIM
MPUPOOIIOIb30BaHUEeM  (COONMIOZCHUE  TpaBWJI  TOBEACHUS B MPUPOJE,
HANpaBJICHHBIX HA COXPAHCHUE PABHOBECHUS B HKOCUCTEMaxX, OXpPaHY BHUJIOB,
AKOCUCTEM, Orochepbl);

AKTUBHOE HEIPUATUE ACHUCTBUN, INPUHOCIIIUMX BpEI OKPYXNKAOLIEH IPUPOLHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX IE€MCTBUM U NIPENOTBPAILATh UX;

HAJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, JKOJOTMYECKON KYIbTYPHI,
OIIbITA JEATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JEATEIBHOCTH 3KOJIOTHUYECKOU
HAaIMpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:



c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOI'O Ha JIMAJIore KYyJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;
COBEPILIEHCTBOBAHUE A3BIKOBOM M YUTATEIBCKON KYJIBTYPhI KaK CpeIcTBa
B3aMMOJICUCTBUS MEXTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHue crenu@uKy OMOJIOTUU KaK HAyKH, OCO3HAHUS €€ POJIU B
bopMHpPOBaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIICHHUS, CO3/JaHUU IEJIOCTHOTO
IpeCTaBICHUS 00 OKPYXKAIOIIeM MHUpE KakK O €IMHCTBE MPUPO/IbI, YEIOBEKA U
oO0I11ecTBa, B TO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U peIIeHnH IpodieM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTUH JJIi COBPEMEHHOM IUBUIIU3ALIUN:
o0ecrnedeHrs HOBOTO YPOBHS Pa3BUTHUS MEIULIMHBI, CO3aHUE TIEPCTIEKTUBHBIX
OMOTEXHOJIOTHIA, CITIOCOOHBIX pelIaTh PECYPCHbIE TPOOIEMBbI PA3BUTHS
YeJI0BEYECTBA, IOUCKA MyTEeH BBIX0Ja U3 TII00aIbHBIX SKOJIOIMUECKUX IPoOIeM U
o0ecrniedyeHus nepexo/ia K ycTOHYMBOMY Pa3BUTHIO, PAllHOHATIBHOMY
WCITIOJIb30BAHUIO MPUPOTHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIaPTOB
KU3HH,

3aMHTEPECOBAHHOCTH B TIOJYYCHUH OMOJIOTMYECKUX 3HAHUH B I[EJISIX MOBBIIICHUS
o011ei KyJIbTypbl, ECTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM 4acTH
GyHKIMOHATIBHOM TPaMOTHOCTH 00yYarouxcsi, PopMupyeMon mpu U3y4eHUH
Omooruu;

MOHMMAaHWE CYITHOCTA METO/IOB TIO3HAHHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIIOJIb30BATh MOJTydaeMble 3HAHUS JIJIsl aHATIN3a U
OOBSICHEHHSI SIBJICHUN OKPY>KAIOIIETO MUPa U MTPOUCXOSIINX B HEM H3MEHEHHIH,
yYMEHHE Jie1aTh 000CHOBAHHBIE 3aKITIOYCHNS Ha OCHOBE HAYYHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSATEIBHO UCIIOJIB30BaTh OMOIOTMYECKUE 3HAHUS TSI
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHUE IIEHHOCTH Hay4YHOH JeSTeIbHOCTH, TOTOBHOCTh OCYILIECTBIIATh
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY TOJTYYEHHUIO HOBBIX 3HAHUM TIO OMOJIOTHUH B COOTBETCTBUH C
KU3HEHHBIMH MTOTPEOHOCTAMHU.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus»
BKJIIOUAIOT: 3HAYUMBIC I (DOPMHUPOBAHHSI MUPOBO33PEHUS 00YJIArOIIMXCS
MEXIUCIUTUTMHAPHBIC (MEXIIPEIMETHBIC) OOIIICHAYYHBIE TIOHATHS, OTPAKAIOIIINE
[IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHCIIU(PUKY METOI0B TO3HAHMS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHs, SIBICHHUE, ITPOIIECC,
CUCTEMA, HAYYHBIN (PaKT, MPUHIIKI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKe, HAOJII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHE);
YHUBEpCaIbHBIC yUeOHbIE IeWCTBUS (MI03HABATEIbHBIC, KOMMYHUKATUBHBIC,
pETYISATUBHBIE), 0OecnieunBaromue GopMupoBaHre QyHKIIMOHATHLHOMN
I'PaMOTHOCTH M COLIMAJILHOM KOMITETEHIIUN 00YYaroINXCsl; CIOCOOHOCTh
00y4aroIuXcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIIIHHAPHBIE,



MHUPOBO33PEHUYECKUEC 3HAHNS U YHUBEPCAIbHBIC YICOHBIC JCHCTBUS B
MTO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrare uzydeHus: OMOJIOrMU HAa YpOBHE CpellHero oOiiero oOpa3oBaHUs y
oOyuaronierocst OyayT copMupoBaHbl TO3HABATEIbHBIE YHUBEPCAIbHBIE YUeOHbIE
JENCTBUSI, KOMMYHUKATUBHbIC YHUBEPCAIbHbIC YUCOHbBIC IEUCTBUS, PETYISITUBHBIC
yHUBEpCabHbIC yUeOHbIEC IEWCTBUS, COBMECTHAS JI€SITEIbHOCTb.
Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIE eliCTBUSA

ba3oBble jornueckue gecTBUS:

CaMOCTOSITENNbHO (OPMYITUPOBATh U aKTYaJU3UPOBATH MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

MCIIOJIB30BaTh MIPU OCBOCHUM 3HAHUM MPUEMBI JJOTUUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUS, KilaccupuUKaluy, OOOOIIeHHs), pPacKpbhIBaTh CMBICT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIC NMPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONPENIEIATH LENH IESITEIbHOCTH, 3aJ1aBasi IapaMeTPhbl U KPUTEPUU UX TOCTHKECHHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C HOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TMOHATUS Il OOBsICHEHUS (PAKTOB U SIBJICHUU
YKABOW MPUPOJIBI;

CTPOUTH JIOTUUECKUE PaCCyX IAeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
BBISABJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B PACCMATPUBAECMBIX SIBICHUSIX,
GbopMyIIUpPOBATH BBIBOBI U 3aKIIIOUCHUS;

MIPUMEHATh CXEMHO-MOJICIIBHBIE CPEJICTBA IS MPEJCTABICHHUS CYIIECTBEHHBIX
CBSI3¢ W OTHOIICHUN B U3Yy4aeMbIX OHMOJOTMYECKUX OOBEKTaX, a TaKxke
MPOTUBOPEYMII Pa3HOTO POJia, BBISIBICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MPOOJeMbl C Y4YETOM aHajdu3a HMEIOIINXCA
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B AESATEIbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIBbHOCTH;

KOOPJIMHUPOBATh M BBITIOJIHITH PA0OTy B YCJIOBHSX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBaregbcKue 1eHCTBUA:

BJIAJETh HABbIKAMHU Y4E€OHO-MCCIEAOBATENBCKOW M MPOEKTHON JAEsTeNbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY MOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHECHUIO
pPAa3JIUYHBIX METOJIOB O3HAHUS,

WCIIOJIb30BaTh PA3JIMYHbIE BUJIBI JEATEIBHOCTH T10 MOJIYyYEHHUIO HOBOTO 3HAHMUS, €T0
WHTEPIpETaluU, MPEeoOPaA30BAHUIO U TPUMEHEHUIO B yUEOHBIX CUTYAIUSIX, B TOM
YUCJIE PU CO3JaHUM YICOHBIX M COIUATIBHBIX MTPOCKTOB;

dbopMHpOBaTh HAYyYHBIA THUI MBINIICHUS, BIAJACTh HAYYHOW TEPMUHOJOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh ©  (OpMyIUpOBaTh COOCTBEHHBIE 3amadyd B  00Opa30BaTEILHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;



BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33J1ayy, BbIIBUTaTh
TUNOTe3y €€ peuleHusl, HaXOAMTh apryMEHThl [UIsl JOKa3aTelbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIN3UPOBAaTh MOJYYEHHBIE B XOJI€ PELICHUS 33aJaud pe3yJIbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;
J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
OCYILECTBIIATh ILEJICHAIIPABICHHBIM IMOUCK IEepeHoca CPEeICcTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh IMEPEHOCUTh 3HAHUS B I[I03HABATENBHYIO M MPAKTHYECKYIO 00J1acTh
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpeajaraTb OpPWUTMHAJIbHBIE MOJIXOIbl W pEUICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ nndopmanmueii:

OPUEHTHPOBAThCSI B PA3IUMYHbIX MCTOYHHMKAX HMH(OpManuu (TeKcTe y4eOHOTO
nocoOusi, HAy4YHO-TIONYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
MH(GOPMALIMIO Pa3JIMYHBIX BUJOB U (POPM IpeicTaBICHUs, KpUTHUECKU OLIEHUBAThH
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GbopMyIMpOBaTh 3aIPOCHl U IPUMEHSAThH PA3IUYHBIE METO/BI IIPU IIOUCKE U OTOOpPE
Oounosiornyeckor nHGopmaIu, He0OXOAUMOM ISl BBITIOJIHEHUST YU€OHBIX 3a/1a4;
npuoOpeTaTh  ONBIT  HMCHOJIb30BaHUS  MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTHA, COBEPUIEHCTBOBAThH KYJbTYpPY AaKTHBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (DOpMY Mpe/ICTaBIEHUsT OMOIOTMYECKOM
uH(popmauu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULBI, PUCYHKU U JPYTOE);
UCIIOJIb30BaTh HAYYHBIN SI3bIK B Kaue€CTBE CPEACTBa MpH paboTe ¢ OMOIOrMUecKoi
uHbopMaIe: MPUMEHATh XUMHUECKHE, (PU3NUEeCKe U MaTeMaTHYEeCKUe 3HaKU U
CUMBOJIBI, (opmynbl, abOpeBUATypy, HOMEHKJIATypy, HCHIOJIb30BaTh W
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH;

BJa/IeTh HaBbIKAMU PACHO3HABaHMS M 3alIUThl MH(pOpMaluu, UHHOPMALMOHHON
0€30M1aCHOCTH JIMYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE AeiiCTBUSA

Oo0wmenne:

OCYUIIECTBJISATh KOMMYHHUKAIIMK BO BceX c(epax >KU3HU, aKTUBHO y4acTBOBATH B
JManore WM JUCKYCCHMU MO CYIIECTBY OOCYKJIaeMOM Tembl (yMEHHE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJ1a4, YUUTBIBATh MHTEPECHl U COIJACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JIAaJIoTa UK IUCKYCCUU);

pacrno3HaBaThb HeBepOalbHBIE CpeacTBa  OOILIEHHs, TOHUMAaTh 3HAUYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJAJE€Th pPa3IMYHbIMM CHoco0aMu OOIIEHUS W B3aUMOJCHCTBUS, IOHHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECEAHUKY
U B KOPPEKTHOU GopMme hopMyTupoBaTh CBOM BO3PAKEHUS;



pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

CoBMecTHAas 1eATEIbHOCTD:

MMOHMMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOM W WHIMBHIYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOU 3a/1a4H;
BBIOMpPATh TEMAaTUKy W METOAbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

INPUHUMATh L€ COBMECTHOM JESATENBHOCTH, OPIrAHU30BBIBATh U KOOPAHMHUPOBATH
JEUCTBUSA 10 €€ JOCTUKEHUIO: COCTABIATh IJIaH JEUCTBUM, paclpenesaTh PO ¢
y4€TOM MHEHUW YYaCTHHKOB, OOCYKJIaTh PE3YJIbTATHl COBMECTHOM pabOTHI;
OLICHMBATh Kauye€CTBO CBOETO BKJIAJla M KaXXJOT0 y4aCTHHKA KOMaHJbl B OOIIMA
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npe/yiaratb HOBBIE IPOEKTHI, OLEHUBATh MAEU C T[O3UIUU HOBH3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYULIECTBJIATh NO3UTUBHOE CTPATETNYECKOE NOBEACHUE B PA3IMYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsitTuBHbIe YHUBepcaJbHbIE yUeOHbIE JeliCTBUSA

Camoopranusauus:

UCITI0JI30BaTh OMOJIOTMYECKHUE 3HAHUS ISl BBISIBJICHUS IPOOJIEM U MX PEIICHUs B
YKU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAaHUU LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JEWCTBUSAX M IOCTYIIKaX I10 OTHOLIECHUIO K JKUBOW IPUPOJE, CBOEMY
3JI0POBBIO U 3JOPOBBIO OKPYKAKOLIUX;

CaMOCTOATEJIBHO  OCYIIECTBIISATh IO3HABATENIBHYIO JIESITENBHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBaTH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PELICHUS] MPOOJEMbl C YYETOM HMEIOIIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JienaTb OCO3HAHHBIM BbIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pelIeHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKON 3pYIULMU B Pa3HbIX
00acTAx 3HAHWUMU, MOCTOSHHO MOBBILIATH CBOM 0Opa30BAaTENbHBIA U KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYyallusiIM, BHOCHTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJICTh HABBIKAMHU TO3HABATENILHON pe(IeKCMU KaK OCO3HAHMS COBEPIITAEMBIX
JNEUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pPE3YyJIbTaTOB U OCHOBAHWUIA,
UCIIOJIb30BaTh MPUEMBI pediieKCHu sl OLUEHKH CUTyallid, BbIOOpa BEpPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS TI0 UX CHUKEHUIO;



NpUHAMAaTh MOTHUBBI M APTyMEHTHl JPYrux MNpH AaHaJu3€e Pe3yJIbTaTOB
NEeSTEeIbHOCTH;

IlpunsiTue cedst M APyrux:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTUBBI M apryMEHThl JpPYTUX [pPU aHaJIu3e pe3yibTaToB
NEesTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYIUX HA OMIHOKY;

pa3BUBaTh CIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YEJIOBEKA.
IMMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble  pe3yabTAaThl  OCBOEHHUS  COJEpkKaHUA  y4eOHOTro  mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOTO  OOydeHmst  oOydaromuxcst  Owosornu. OHH  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJIOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
pealbHbIX KWU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynpTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO ipenmera «buosnorus» B 10 kiiacce
JTOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIK OMOJIOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHUM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B I[O3HAHUU
3aKOHOB MPUPOJIBI U PEIICHUU MPOOJEM PallMOHATIBLHOTO MPUPOAONOIb30BaAHUS, O
BKJIa/I€ POCCUMCKHUX U 3apyOEKHBIX YUYEHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOU OHMOJIOTUYECKUX 3HAHWH, KOTOpast BKJIIOYAET:
OCHOBOTIOJIaralomire OUOJIOTUYECKHE TEPMUHBI W TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yudenus (H.M. BapwioBa — o 1eHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIJICHUS, YUCTOThI TaMerT,
HE3aBUCUMOTO HacieaoBaHus [. MeHaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYHUBOCTHU H.N. Bagunoga), MIPUHLIATIB
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMHU METOJIaMM HAy4YHOTO I[IO3HAHUS, WCMOJIb3yEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHUE BBIJEIATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT H
DYKApPUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepwuii, rpubOB, paCTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pPACTECHHI, JKMUBOTHBIX, 4YEJIOBEKAa, MPOLIECCOB KU3HEAEITEIHbHOCTH,
MPOTEKAIONTUX B OPraHU3Max PACTEHUM, )KUBOTHBIX M YEJIOBEKA, OMOJOTHUYECKHIX
MPOIIECCOB: 0OMEHa BemIecTB (MeTaboIn3M), MPEeBpaIleHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPOdHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEW03a, TaMeTOTeHe3a, IMOPHUOTEHE3a, TTOCTIMOPHOHAIBHOTO Pa3BUTHS,



Pa3MHOXEHUS,  MHAMBUAYAJBHOTO  pa3BUTHUA  oOpraHu3ma  (OHTOreHesa),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTAHABJIMBATh B3aHMMOCBSI3M MEX]Yy OpraHoMJaMy KIETKH M HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKAaHEWM M UX (QYHKUUSIMH, MEXKITY
OopraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUM, >KMBOTHBIX M 4YEJIOBEKa U UX
GyHKUMUSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMEeHa BEIIECTB, dTaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
dTamaMu A>MOPUOHAIFHOTO PAa3BUTHS, TEHOTUIIOM M (DEHOTHUIIOM, (PEHOTHUIIOM HU
dbakTopamu cpenbl OOUTaHNUS;

YMEHHE BBISBISATh OTJIMYUTENbHBIE NPU3HAKU >KUBBIX CHCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX U YEIOBEKa;

YMEHHE  HUCIOJb30BaTh  COOTBETCTBYIOIIME  apTyMEHTBhI,  OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHME pelIaTh OHOJOTHYECKHE 3a/ayd, BbBIABIATH NPUYUHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyEMbIMU OMOJIOTMYECKUMHU IPOLECCAaMU U SBJICHUSIMU, J1€TaTh
BBIBO/JIbI U ITPOTHO3bI HA OCHOBAHHH IOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH J1a00paTOPHBIE U MPaKTUYECKUE pabOThl, COOI0ATh MTpaBUiIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIABUTATH TMIIOTE3bI, IPOBEPATh UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMU,
dbopMynupys 1enb HMCCIEAOBaHUS, aHAJIU3UPOBATH IMOIYYCHHBIC PE3yIbTaThl H
JIeNaTh BBIBOJIBI,

YMEHHE YYacTBOBaTh B Y4YEOHO-HCCIIEIOBATEIbCKOM paboTe 1o OHUOJIOTHH,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyOJMMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLICHUBATh 3THMUECKHUE aCIEeKThl COBPEMEHHBIX HCCIENIOBAaHUI B 00JacTH
OMONOTMM M MEIUUUHBl (KJIOHUPOBAHME, HWCKYCCTBEHHOE OIUIOJOTBOPEHHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAaHCTEHHBIX OPraHU3MOB);
YMEHUE OCYIIECTBIISAITh OCO3HAHHBIM BBIOOp Oyaymield npodeccuoHaIbHON
JESTEIIbHOCTH B 00JIaCTH OMOJIOTMM, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOI'0 XO034WCTBa, MUILIEBOM MPOMBIIIIIEHHOCTH, YIIIyOJIsaTh MO3HABATENIbHBIH
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIMsIX CPETHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO peamera «buomnorus» B 11 kiaacce
JIOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHHUI O MECTE W POJIU OMOJOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (JOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHUM 3aKOHOB MPUPOJIBI U PEIICHUU IKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa,
a TaKkKe B PEUICHHH BOIPOCOB PALMOHAIBHOTO MPUPOJONOIL30BAaHUSI, U B
(GbOopMUPOBAHUN LIEHHOCTHOTO OTHOIIEHHUS K MPUPOJE, OOIIECTBY, UEIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;
YMEHHE BIAJETh CUCTEMOW OWOJIOTMYECKUX 3HAaHUM, KOTOpas BKIIOYAET
ONpeNeNeHNs] U TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIAralomnX OHOJIOTHYECKUX



TEPMHHOB U TOHATUH (BHI, 3KocucTeMa, Omocdepa), OHOIOTHYECKUE TEOPUU
(aBomoniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIMH), YUCHUS
(A.H. CeBeprioBa — 0 myTsx U HampaBjeHusXx 3Boioruu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxoactsa K.M. bapa), npaBuwna (mMunumyma HO. JluOuxa,
HKOJIOTUYECKON MHpaMUJIbl JHEpPruM), rumnoressl (runmoresa «vupa PHK» V.
['unbepra);

YMEHHE BJIaJIETh OCHOBHBIMU METOJaMU HAy4YHOTO IMO3HAHUs, UCIOJIb3YEMBIMU B
OMOJIOTMYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB M HKOCHUCTEM (OIHCAHUE,
U3MEpPEHUEe, HAOMIOJIEHUE, SKCIEPUMEHT), CHOCOOAMH BBISBICHHUS U OLICHKHU
AHTPOIIOTCHHBIX N3MEHECHUN B IPUPO/IE;

YMEHUE BBIICISTH CYIIECTBEHHBIE TPU3HAKH: BU0OB, OMOT€OIIEHO30B, YKOCUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO
0oTOOpa, aIONMATPUYECKOTO U CHUMMIATPUUECKOTOo BHUI000pA30BaHUs, BIHSHUS
JBIDKYIIMX CHUJI JBOJIIOIMM Ha TEHO(OHI MOMYJSIUU, MPUCIOCOOICHHOCTH
OpraHu3MOB K cCpele OOWTaHus, 4YepeOBaHUS HAMpaBICHUNA HBOJIOIHH,
KpYroBOpPOTa BEIIECTB U MTOTOKA SHEPTUU B SKOCUCTEMAX;

YyMEHUE yCTAaHABJIMBATh B3aUMOCBSI3M  MEXJY TMpPOLECCaMHU  DBOJIOLHUH,
JBIDKYIIIMMH CHJIAaMU aHTPOIIOTeHe3a, KOMIIOHEHTaMU Pa3jIMYHbIX SKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBIATH OTJIUYUTEIbHBIC TPU3HAKY KUBBIX CUCTEM, MPUCTIOCOOJIEHHOCTD
BUJIOB K cpene oOutanusi, aOMOTHUYECKUX U OHWOTUYECKUX KOMIIOHEHTOB
HPKOCHUCTEM, B3aUMOCBSI3€H OpPraHU3MOB B COOOINECTBAX, AHTPONOTECHHBIX
M3MEHEHUI B SKOCUCTEMAaX CBOCU MECTHOCTH;

YMEHHUE  MCIOJb30BaTh  COOTBETCTBYIOIIUE  apPryMEHThI,  OHMOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTO00pa3usi BHIOB U
HKOCHUCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

YMEHHUE pelIaTh OWOJIOTHYECKUE 3aJlay, BBISBISATH MPUYUMHHO-CIICACTBEHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

yYMEHUE BBIMOJIHATH JTJA0OPATOPHBIE W MIPAKTUYECKUE pabOThI, COOMIOAAThH MpaBUiia
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIABUTATh TUIIOTE3HI, TIPOBEPATh WX IKCIIEPUMEHTATBHBIMH CPEICTBAMU,
dbopmynupysi 1edb HMCCIEAOBaHUSA, aHAJIU3UPOBATh MOJYYCHHBIE PE3yJbTaThl U
JIeJIaTh BBIBO/IBI;

YMEHHE YYacTBOBaTh B Y4YeOHO-HCCIIEIOBATEIbCKOM paboTe 1o OHUOJIOTHH,
AKOJIOTUM W MEIMIIMHE, MPOBOAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOILECTB, U
nyOJUYHO  TIPEACTaBIATH  TOJIYYCHHBIC  pe3yJbTaThl HAa  yUYEHUUYECKHX
KOH(DepeHIusx;

yMEHUE OIICHUBATh TUIOTE3bl M TCOPUU O MPOUCXONKICHUHU KU3HU, YEIOBEKA U
YEJIOBEUECKNX pac, O MPUYMHAX, MOCIEACTBUSAX W CIOCO0aX MPeAoTBpAIECHUS
rI100aabHBIX M3MEHEHUH B Onocdepe;



YMEHUE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oyaymel mnpodecCuoHaTbHOMI
JESTEIIbHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPUHU, CEIHCKOTO XO3AHCTBA, IHIINEBOU
MIPOMBINIJICHHOCTH, YIUIYOJISATh TIO3HABAaTEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIECH mpodeccHr ©  MPOJIODKEHHUE
OHMOIOTHYECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO 00pa30BaHMs.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No | Hammenosan | Kommuectso uacos ZJL‘*;TOI’;’::;’”
/| M PAACIOB Konrpoan 00 aSPOBaTeJIbH
n nTeM Bcero HbIe JlaGopaTopH Tpakriteck blf eCVDChI
NPOrpamMMbl - bie padoTbI ue paboThl pecyp
BHOJTOr S KAK bubnunoreka [JOK
1 1 https://m.edsoo.ru/
Hayxa 7f41c292
Kusrle
CHCTEMBL bubmunorexa LIOK
2 ' 3 1 https://m.edso00.ru/
Tponecchl n 7f41c292
WX U3y4YCHHE
Hwurosorus — Bu6mmoreka [IOK
3 HayKa o 3 1 1 https://m.edsoo.ru/
KIIETKE 7f41¢c292
XuMu4decKas butmmoreka [IOK
4 OpraHu3aLus 8 1 1 1 https://m.edsoo.ru/
KJIETKH 7f41c292
CrpoeHnue u bubmotreka [JOK
5 byHKIUN 7 1 1 https://m.edsoo.ru/
KJIETKH 7f41c292
1?66111;4:213 " butmmoreka [IOK
6 11 1 2 1 https://m.edsoo.ru/
TpeBpatieHue 7f41¢292
SHEPTUU
e —— butmmoreka [IOK
7 5 1 0,5 https://m.edsoo.ru/
LUK KJIETKU 7§41292
Crpoenue u bubiunorexa [JOK
8 GbyHKIIUU 16 1 1 1 https://m.edsoo.ru/
OpraHu3MOB 7f41c292
PaszmuOXEHHE butmmoreka [IOK
9 Y pa3BUTHE 8 1 1 https://m.edsoo.ru/
OpraHU3MOB 7f41c292
I'emetnka —
HayKa o bubnuoreka LJOK
10 HACJICACTBECHH 2 0.5 https://m.edsoo.ru/
OCTH U 7f41c292
M3MEHYMBOCTH
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OpraHu3MOB
3:EOHOMCPHO bubmmoreka [JOK
11 12 1 1 https://m.edsoo.ru/
HacJIeICTBEHH 7§416292
OCTH 11410292
3aKOHOMEPHO Bbubmmoreka LJOK
12 CTH 7 1 https://m.edsoo.ru/
W3MEHYHUBOCTHU 7f41c292
[eHeTHKA bubaunoreka [JOK
13 5 1 https://m.edsoo.ru/
yeJIoBeKa 7§416292
Cenexuust bubmunoreka [JOK
14 6 1 1 https://m.edsoo.ru/
OpraHu3MOB 7§41c292
buorexnomorn bubmorexa LIOK
15 7 1 https://m.edsoo.ru/
A 741292
Bbubnmoreka IJOK
16 O06001menne 1 https://m.edsoo.ru/
7f41c292
OBIIIEE 102
KOJIMYECTBO
YACOB I10 > 1 10
ITPOT'PAMME
TEMATUYECKOE IIVIAHUPOBAHHUE
11KJIACC
No HaumenoBan | KoamnuecTBo 4acoB (BJE;TOPEZ};’ 1¢
/| M PASICIOR Kourpous olé a3POBaTem,H
1| M Tem Bcero HbIE JlabopaTopn Iparcrinseck LI(F pecypcbl
MpOrpamMMbl padoThbl ble padoTbl ue padors!
Uctopus bubmuoreka IJOK
1 JBOIIOIIMOHHO 7 https://m.edsoo.ru/
0 YYEHUSI 7f41¢c292
MUKDOSBOITIO butmmoreka [IOK
2 10 1 2 1 https://m.edsoo.ru/
LA 7f41c292
MakposBoITIO butmmoreka [IOK
3 7 1 1 https://m.edsoo.ru/
LA 741292
E;)?/IH;I;;ZIBTGI/IIL bubanoreka [HOK
4 14 1 https://m.edsoo.ru/
KUSHH Ha 741292
3emite
YenmoBek — bubmuoreka ITOK
5 onocormaibHa 19 1 1 https://m.edsoo.ru/
s cucTeMa 7f41c292
I?:;Ig)l(;ﬂﬂ bubmmnoreka [HOK
6 2 https://m.edsoo.ru/
HaJIOpraHu3Me 7§41c292
HHBIX
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cucTemMax
Opranusmsl u bubnunorexa [JOK
7 cpena 14 1 1 https://m.edsoo.ru/
oOuTaHUA 7f41c292
DKojorudecka
A bubmuoreka [IOK
8 XapaKTEPUCTH 5 1 1 https://m.edso0o.ru/
Ka BUJa U 7f41c292
MO YJISIIHH
CoobmiecTBa u BbubGnuoreka ITOK
9 9KOJIOTHYECKH 10 1 https://m.edsoo.ru/
€ CUCTEMBI 7f41c292
buocdepa — bubmumoreka [JOK
10 rio0anbHas 3 1 https://m.edsoo.ru/
3KOCHCTEMA 7f41c292
YenmoBek u bubanoreka IIOK
11 OKpY>Karo1as 10 1 2 https://m.edsoo.ru/
cpena 7f41¢292
bubnmnoreka IJOK
12 3aKIroucHue 1 https://m.edsoo.ru/
7f41c292
OBIIEE
KOJIMYECTBO
YACOB IO 102 > > 8
I[TPOI'PAMME

YueOHO-MeTOAMYECKOE o0ecnieueHre 00pa30BaTeibLHOIO NMpouecca.

Oo6s3aTe1bHBbIE yUeOHbIE MATEPUAJIBI VIS YYCHUKA
1. Buonorus. buonorudyeckue cuctemsl u nporeccol. 10 kiace /TepemoB A.B., IlerpocoBa

P.A., obmmecTBO ¢ orpannueHHOM oTBeTCTBEHHOCTHIO «M1OLl MHeMo3nHay.
2. buonorus. buonornyeckue cuctemsl u nporecchl. 11 kmace /TepemoB A.B., [lerpocoBa
P.A., obuiecTBO ¢ orpannueHHOM 0TBETCTBEHHOCTHIO « MOl MHemo3uHay.

3. buomnorusa. buonornueckuit cucrems! u npoueccel. 10 kmacc: [locobue ans cam. PaboTsi:
yrayonennbiit yposens/ A.B. Tepemos, P.A. [TerpocoBa. — M.: Muemo3una, 2023.

I[OHOJIHI/[TGJII)HZIH JUTEpaTypa AJd YUYUTEIH U oﬁyqaloumxca:

1. JIepuep I'.11.O6mmas 6uonorus. (10-11 xnaccsr): [Togroroska k EI'D. KontponbHbie
camoctositensHble padboTsl/[.U.JIepuep. — M.: Dkemo, 2007. — 288c.
2. Teimop M., I'pun H., Crayt Y. «buonorus» (B 3-x Tomax), M.: Mup., 2008
MULTIMEDIA — nogaep:xka kypca «O0uas 6uoaorus»
3 . Buptyansnas mkona Kuprmra u Medoaus. Ypoku ononorun Kupmia u Medoaus.
4. Obmras 6uornorus. 10 kiacc.
5 . Bupryanwsnas mkona Kupumia u Medoaus. Ypoku 6uonoruu Kupumra u Medoausi.
6. O6mas ouosorus. 11 kacc.
7. JlJabopaTopubrit mpakTukyM. «IIpocBenienue» 6-11 kmacc.
8. HTepakTuBHBIHN Kypc A mkonbHUKOB: [lkomna «IIpocBemenuey. buonorus 10-11
KJ1acc.
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NuTepHeT-pecypcenl:
* http://bxweb.h10.ru/article_biol.shtml (3agaun o reneruke)
* http://www.licey.net/bio/genetics (3ama4uu 0 reHETUKE)
* http://www.nsu.ru/education/biology/devgen/ (OCHOBBI TCHETUKH U PA3BUTHS)
* http://www.nsu.ru/education/biology/genetics/ (OCHOBBI T€HETUKHU U Pa3BUTHSA)
* http://sbio.info/list.php?c=newsgenet (3akOHOMEPHOCTH HACIIEICTBEHHOCTH )
*http://school-collection.edu.ru/catalog/rubr/24c23892-00cf-2fce-fe72
abccfc02b52c/44741/?interface=pupil&class=53&subject=29 (MuTepakTHBHbBIC 321241
MOOMOJIOTUH U IKOJIOTHH)
* http://www.psychology-online.net/articles/doc-482.html (I'enetuka yenoBeka)
* http://n-t.ru/tp/mr/gbc.htm (I'eHeTnka yenoBeka)
* http://www.msu-genetics.ru/ (I'eHeTnka yeaoBeka)
* http://humbio.ru/ (I'eneTrKa yenoOBEKa)
HOP u DOP: 1. Enunas xoiexnust tuppoBeIx oOpa3zoBareibHbIX pecypcoB URL:
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
. http://www.e-osnova.ru/ - XKypuain «buonorust. Bee mst yanrtens!»
. http://digital. 1september.ru — O6mepoccuiickuii mpoekT «Illkona nudpoBoro Bexay.
. http://school-collection.edu.ru - Kosekiust iudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
. http://www.electroniclibrary21.ru - DnekrponHas 6udimoreka 21 Beka.
. http://www.ege.edu.ru - OdurinansHbli nHGOpMaHOHHBIH opTan EID.
. http://www.zavuch.ru - Caiit ans yuutesnen.
. http://ecosystema.ru - Dxosorudeckuii HEHTP «IKOCHCTEMAY.
. http://letopisi.org - JleTonucu.
. http://nsportal.ru - ConmansHas ceTh pabOTHUKOB 0Opa30BaHM.
. http://proshkolu.ru — BecrutaTHblii MKOIBHBINA TOPTAIL.

P O OWONOOTEWN

I



