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1. MMOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo yuebHOMY mpeamery «buonorus» (manee - Ouonorus) Ha
ypOBHE cpeaHero obmiero oOpazoBaHusi pa3zpaboraHa Ha ocHoBe DenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit deneparuny,
dI'OC COO, Konnenuuu mnpenojaBaHus ydeOHoro mnpeamera «buosorus» wu
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

CornacHo monoxenusm PI'OC COO mnpodunbHbie ydeOHbIE NPEAMETHI,
u3ydyaeMble Ha yriayOJa€HHOM YypOBHE, SBISIOTCS crocoOoMm auddepeHnuanum
oOy4eHHs] Ha YpOBHE CpeIHEro oOuiero o0pa3oBaHUs W MPU3BaHBI OOECIECUYUTH
IPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOLIMM, CPEAHUM OOIIUM, CpPEIHUM
npodecCHOHANBbHBIM U BBICIIMM 00pazoBaHueM. B To ke BpeMs KaKIblil U3 3TUX
y4e€OHBIX TMPEIMETOB JOKEH OBITh OPUEHTHUPOBAH HA NPHOPUTETHOE PEIICHHE
00pa3oBaTeNbHbIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX 3a]a4, CBSI3aHHBIX C
npodopreHTael 00y4aromuxcsi U CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOU
o0JacTi HAyYHOTO 3HAHHUSA, CBSI3aHHOTO C OMOJIOTHeH, MEAMIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEN, CITIOPTOM MJIM BOCHHBIM JIEJIOM.

OO0was xapakrepucTuka y4ye0OHoro npeamera «buosorust.

Yriy0JieHHbI YPOBEHb»

[Iporpamma no yuebHomy npeamety «buonorus» ga€t npeactaBieHue o Len
U 3aJa4ax u3ydeHust yuyeOHoro mnpeamera «buosorus» Ha yriayOn€HHOM YpOBHE,
ompenensier o0s3aTeNibHOEe (MHBApUAHTHOE) MPEAMETHOE COAEp)KaHUE, €ro
CTPYKTYPUPOBAaHHME 1O Ppa3fenaM MW TemaM, pacopeleieHue I0 Kiaccam,
PEKOMEHIYeT MOCEI0BAaTeIbHOCTh H3yYeHUs yuyeOHOro marepuaia ¢ yd€Tom
MEXIIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro Impoiiecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme 1o Ouoaoruu peaan3oBaH
OPUHLIKI IPEEMCTBEHHOCTH € U3yuy€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusi, Oyarogaps dYeMy MpPOCMAaTpUBAETCs  HANpPaBICHHOCTh  HA
nocieayiouee pa3BUTUE OHOJIOTMYECKUX 3HAHUM, OpPHUEHTUPOBAHHBIX Ha
(opMHpOBaHHE  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHS,  IKOJOTHUYECKOIO
MBIIUIECHUS, TPECTABIEHUH O 3J0POBOM 00pa3e *KU3HH, HAa BOCIIUTaHUE OEPEKHOTO
OTHOIIEHUS K OKPY>KaIOIIe MpUpOaHOH cpesie. B mporpamMMe mo OMOIOTHHU TaKkKe
MOKa3aHbl BO3MOXKHOCTH yueOHoro mpenmera «buonorus» B peanuzanuu
tpeboBanniit ®I'OC COO Kk MIaHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
peIMETHBIM pe3yJIbTaTaM 00yueHus U B GOPMHUPOBAHNN OCHOBHBIX BUJOB y4eOHO-
MO3HABATENILHON JIESITEIbHOCTH OOYyYarolIMXcsi IO OCBOEHHUIO COJEpKaHUs
OMOI0rHYecKOro o0pa3zoBaHus Ha yPOBHE CPEIHEro 001Iero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpeaHero oOIero oopa3zoBaHus
3aBepuIaeT OMOJIOrMUecKoe 0Opa3oBaHue B IIIKOJIE U OPUEHTHUPOBAH HA pacUIMpEHUE
U yriiyOJieHHe 3HaHUM 00yJaroluxcsi O )KUBOW PUPOJIE, OCHOBAX MOJIEKYJISIPHOM U



KJIETOYHOW OMOJOTHH, SMOPHUOJIOTUU M OMOJIOTUU PA3BUTHSA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, SBOIIOIMOHHOTO YYEHUS U IKOJIOTHH.

Nzyuyenne ydeOHoro mnpeamera «buomorus» Ha yriyOleHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOUIEMY MOTYYCHHIO
OMONOTUYECKOro  00pa3oBaHUSI B By3aX W OpraHU3alUsX  CPEIHEro
npodeccroHanbHOTO 00pazoBanus. OCHOBY €ro cojiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUW, TMOJYYEHHBIX MpPU  HU3YYEHUU  OOYYAIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3ZesioB OMOJIOTUM HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHMS MOJNy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YriIyOsneHbl OHMOJOTMYECKHE 3HAHUS O PACTEHMSIX, >KUBOTHBIX,
rpubax, OaKTepusXx, OpraHU3ME uYeJOBeKa, OOIIUX 3aKOHOMEPHOCTAX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKIE CBEICHHUS TPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI JUIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke HHTErpaius OHOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOJTYYEHHBIMU OOYYaIOIIMMUCS MpPH H3yYECHUHU
bu3uKu, XUMHUH, reorpaduy U MaTEMaTUKH.

Crpyktypa mporpamMmmbl 1o ydeOHOMY mnpenmety "buonorus" orpaxaer
CHUCTEMHO-YPOBHEBBIH W DBOJIOLUMOHHBIA TOAXOABl K HW3YYCHHIO OWOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3alliu, SBOJIIOLIMHA OPraHUYeCKOro MUpa Ha 3emile,
coxpaHeHus1 OMOJIOTHYECKOTO pa3HOOOpa3us mianeThl. Tak, B 10 kinacce uzyqarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OHOJOTHM, SMOpPHUOJIOTHM U OHUOJOTUH
pa3BUTHSA, TEHETHKN U CEJIEKIIMU, OMOTEXHOJOTHMH M CHHTETHYECKON OHOJIOTHH,
aKTyalTM3UPYIOTCS 3HaHUS OOydYarommxcss Mo OOTaHWKE, 300JI0TUH, aHATOMHH,
¢uznonoruu yenoseka. B 11 knacce n3ydaroTcsi 3BOJIOLMOHHOE yUYE€HUE, OCHOBBI
9KOJIOTHH M Y4eHHe 0 Onocdepe.

VYuebuniii mnpeamer «buonorus» mpuszBaH  00€CIEUUTH  OCBOCHHUE
oOy4aroIuMuCcs OMOJIOTMYECKUX TEOpUN U 3aKOHOB, UAEH, NPUHLIUIIOB U MPaBUII,
JIeXKaAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPa, 3HAHUU O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TOIYJIAINH,
OMOIIeHO3a, YKOCUCTEMBI, O BBIIAIOIINUXCS HAYYHBIX JOCTHUIKCHHSIX, COBPEMEHHBIX
WCCJICIOBAHMIX B OMOJIOTHY, IPUKIIAIHBIX ACTICKTaX OMOJIOTHUYECKUX 3HaHWM. J1Jis
pa3BUTUS M TOJJCPKAHUS MHTEpeca OoOydarommxcs K OHMOJOrMHM Hapsaxy co
3HAYUTEIIbHBIM 00BEMOM TEOPETUYECKOTO MaTepHasia B COACPKAHUHU MPOTPAMMBI
1o OMOJIOTUH TMPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBICHUS W Pa3BUTHUSA
TOM WJIK UHOM 00J1aCTH OMOJIOTHH, BKJIAJ0M OTEUECTBEHHBIX U 3apYOCKHBIX YUEHBIX
B pellIEHUE BaXKHEUIINX OMOJIOTMYECKUX M KOJOTHUYECKUX TIPOoOIIeM.



Hean u 3axaun n3y4eHus yueOHoro npeamera «buosorus. Yriy0aeHHbIN
YPOBEHb)

Lenb uzydenus yuebnoro npeamera «buonorus» Ha yriyoaéHHOM ypoBHE —
OBJIaJIcHUE  OOYyYaloOLUMUCS 3HAHUAMH O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHM3allMM JKHUBBIX CHCTEM pa3HOTO paHra W MpUOOpETEeHUE YMEHUU
MCIIOJIb30BaTh ATU 3HaHUSA B ()OPMUPOBAHUU MHTEpECa K OMPEENEHHON o0iacTu
npodecCHOHANBbHON JEeSTENIbHOCTH, CBSI3aHHOM ¢ OWoNoruen, Wiu K BBIOOPY
y4eOHOr0 3aBeIeHUs AJIs1 IPOJOHKEHHS OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTmkeHne 1enu Mu3ydeHuss ydyeOHoro mpeamera «buosorus» Ha
yrayO0iIEHHOM ypOBHE 00ECTIEYNBACTCS PEIICHUEM CISAYIONINX 3a1a4:

OCBOCHHE OOYYaIONUMUCS CUCTEMBI OMOJIOTHUYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUIaX, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHHHM, MHOTOO0pa3MM U OCOOEHHOCTSIX OHMOJOTMYECKMX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALMS, BUJ, OMOreoleH03, Onocdepa); 0 BhIIAOIMINXCA OTKPBITHIX
Y COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHHME OOy4YaroUnIMxcsi ¢ METOAaMu TMO3HAHUS >KUBOM MPUPOJBIL:
UCCJIEIOBATEIbCKUMU ~ METOJIaMU  OMOJIOTMYECKHX HAayK (MOJIEKYJISIpHOW U
KJIETOYHOU OMOJIOTHH, SMOPUOIOTHH U OMOJIOTUH Pa3BUTHS, TEHETUKH U CEIEKIUH,
OMOTEXHOJIOTMM W CHHTETUYECKOW OMOJOrMM, NaJ€OHTOJIOTHH, HKOJOTHUH);
METOJaMH CAMOCTOSATEIBHOTO MPOBEAEHUS OMOJIOIMYECKUX HCCIEA0OBaHUN B
nabopatropurd U B nOpupoje  (HaOIIOJeHHE, U3MEpPEHHE, HSKCIECPUMEHT,
MOJICIMPOBAHUE);

OBJIaJiIcHHEe OOy4YaloIIMMHUCA YMEHHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W MCIIONB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKONW TEPMHUHOJIOTMEH M CHUMBOJMKOMW; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U COLUAIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMH
npoOJjeMaMy 4YeJIOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH JESITEIBHOCTU IO
OTHOIICHUIO K OKpYXarouleil NpupogHO cpene, COOCTBEHHOMY 3I0pPOBBIO U
3MI0POBBIO0  OKPYXKAIOIMMUX  JIOACH; OOOCHOBBIBATH M COOJIOJATH  MEphI
npoduiiakTUKM MH(GEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B UpE3BbIYANHBIX
CUTyallusiX TMPUPOJHOTO W  TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIE HayYHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YJAIOMIMXCS MHTEJUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN B
IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMHCS OTKPBITHSIMU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOJieMaMHu, METOAO0JOruen
OMOJIOTUYECKOT0 UCCIIEIOBAHUS, MPOBEAEHUS SKCIIEPUMEHTAIBHBIX UCCIEA0OBaHUIH,



perieHnss OMOJIOTMYECKUX 3a/1ad, MOJICIUPOBAHUS OMOJOTUYECKUX OOBEKTOB H
IPOIIECCOB,

BOCIIUTaHHE y OOYYAIOMIUXCS [IEHHOCTHOTO OTHOIICHUS K XUBOW MPHUPOJE B
[EJIOM U K OTJICIBHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHUECKOH,
Tr€HETUYECKON rPaMOTHOCTH, O0IIEH KyJIbTyphl OBEJACHUS B PUPO/IC; MHTErpalluU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OO0ydYaloIMMHCS  KOMIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOIOTIONB30BaHUH (COOTIOICHNE TPABUII TIOBEICHUS B IPUPOJIE, OXPAHbI BUJOB,
sKocucTeM, Omocdepbl), coXpaHEeHWH COOCTBEHHOTO 3J0POBBS U 370POBBSA
OKpYyXXarolmux Jrojaer  (cobmogeHuss Mep TNpoPuiIakTUKH — 3a00JICBaHMM,
oOecrieueHrne 0OE30MaCHOCTH >KU3HEAESTEIbHOCTH B YPE3BbIYAMHBIX CHUTYaIUAX
OPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHMe  YCIOBUKM  JJII  OCO3HAaHHOrO  BbIOOpa  OOy4YarOIMIMMUCS
UHINBUYaIbHON o0pa3oBaTesIbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
HoCHeAyouEeMy NPOPECCHOHATBHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
VMHANBUAYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoOHa.

Mecto yyeOHOro npeamera «buosiorus. Yriy0jieHHbIN YPOBeHb» B Y4eOHOM
nJjiaHe

OO1iee uncno 4yacoB, OTBEACHHBIX HAa M3Y4YEHHE OMOJIOTMU Ha YIIIyOJIEHHOM
YpOBHE cpeaHero oormiero oopa3oBanus, coctaBmsieT 204 vaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HeJEIO).



2. COJAEPKAHHUE OBYYEHUA YYEBHOI'O HPEAMETA
«BHOJIOTHS. YTJIYBJEHHBIA YPOBEHb»

10 KJIACC

ConepxaHue TpOrpaMMbl, BBIIEIEHHOE KVPCUBOM, HE BXOAUT B IPOBEPKY
rocyJiapcTBeHHoi utoropoi arrecrauu (I'MA).

Tema 1. Buosiorusi Kak Hayka

CoBpeMeHHas Onosorusi — KOMIUIEKCHas Hayka. Kpatkas ucropus pa3BUTHS
Oouonornu.  buomornueckne HaykKd M HU3y4aeMble ~HUMHU  TPOOJIEMBI.
@yH/IaMEHTAJIbHbIE, TPUKIAAHbIE W TIOMCKOBBIE HAy4YHBIE HCCIEAOBAaHUSA B
ouonoruu.

3HaueHue OMOJIOrMM B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYUYHOM
kaptuHbel Mupa. [Ipodeccuu, cBsizaHHbie ¢ Ouosorueil. 3HaueHUe OHMOJOTUM B
MPAaKTUYECKOM JIEATEIbHOCTH 4YEJOBEKa: MEAMIIMHE, CEIbCKOM XO3SICTBE,
IPOMBIIUIEHHOCTH, OXPAHE IPUPOJIBI.

JleMoHCTpanun

[Toptpetsi: Apucrotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. apsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, U. I1. I1aBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsi3b OMOJOTMU C JAPYTHUMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucTEMBbI U MX H3YUeHHE

XKuBble cucTeMBl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTb W LEJIOCTHOCTD,
CJIIOKHOCTb W YHOPSJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOPraHU3aIus,
CaMOBOCIIPOM3BEJEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aludd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KIIETOYHBIMH,
TKAHEBBIH, OPTraHU3MEHHBIN, MOIYJISAIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreonenotTnueckuit), OmochepHbiit. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cucteMax. OCHOBHbIE TPHU3HAKU >KUBOro. JKW3Hb Kak (opMa CyIIEeCTBOBaHUSA
matepun. Hayku, u3yuaroiiye »uBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aliH.

Nzyuenue xuBbIXx cucteM. Metoasl Ouosornyeckoit Hayku. Habmrionenue,
MU3MEPEHHE, SKCIIEPUMEHT, CHCTeMaTh3auusl, Metaadanus. [loHsTre o 3aBUCUMOI 1
HE3aBUCUMOM TmepemMeHHOoW. [InanmpoBanune »skcnepumenTta. IloctanoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdeckux JaHHbIX. OIEHKA JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3yabTartoB. [IpUuMHBI UCKaXXEHUs PE3yIbTAaTOB »JKcnepuMmeHTa. I[loHsatue
CTATUCTUYECKOTO TECTA.

JemoHCcTpanuu



Tabmuupr u cxembl: «OCHOBHBIE NPU3HAKU KU3HW», «buosornueckue
cuctembl», «CBOWMCTBAa KHUBOW MaTepuu», «YPOBHH OpraHU3alMU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHM JKUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJOBEUeCKoro opranuzma», «buoreonenos», «buocdepa», «MeTomb
W3YYEHUS KUBOU IPUPOIBD.

O6opynoBanue: 1abopaTOpHOE 000PYIOBAHUE I TPOBEICHUS HAOTIOACHUH,
MU3MEPEHNN, IKCTIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonp30BaHWE pPA3IMYHBIX METOJIOB MpU
V3yYEHHH )KUBBIX CUCTEM.

Tema 3. buosiorusi KJieTKu

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eauHUIA >kuBoro. lcropus
OoTKpbITUsA KieTku. Pabotel P. ['yka, A. JleBenryka. Kierounas teopus (T. IlIBans,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE IOJIOKEHUS COBPEMEHHON KIIETOUHOM
TEOPHH.

MeTtoapl  MOJIEKYJSIPHOM M KJIETOYHOW  OMOJNOTMM:  MHUKPOCKOIHS,
xpoMarorpadusi, 3meKTpodope3, METOJ MEYEHBIX aTOMOB, AU(EepeHIuaTbHOE
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢huxcuposannvix
K1emox. DIEKTpOHHAss MUKpockonus. Kougoxanenaa muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

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

Tabnuipl u cxeMbl: «CBETOBOM MHUKPOCKOID), «DJIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pa3BUTHS METOIOB MUKPOCKOITAN.

ObopynoBaHHe: CBETOBOM MMKPOCKON, MHUKpOMpENnaparbl pacTUTENbHBIX,
’KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydueHne MeETOJOB KIETOYHOW OHOJOTUU
(xpomatorpadusi, snekrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJIeTKU

XUMHUYECKAN COCTaB KJIETKHA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ posib Kak pacTBOPHUTES, peareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETYIAMU. MUHEpalbHbIE BEIIECTBA KIETKH, UX Ouosorndyeckas poib. Poib
KATUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTypsl OenkoBoi Monekysbl. [lepBuunas
CTpyKTypa Oeika, MeNnTUAHAas CBsA3b. BTopuyHas, TpeTW4Has, 4YeTBEpTHUYHAs
cTpykTypbl. Jlenarypauus. CoiictBa OenkoB. Kiaccudukamuss — OeiakoB.
buonornueckue Qynkium 6enkoB. /Ipuonsi.



YraeBoasl. MoHOCaxapuabl, IUCAXAPUIBI, OJIUTOCAXAPUIBI U TTOIUCAXAPUIBL.
O6mwmit 1aH CcTpoeHHss W (PU3UKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE cBOicTBA. Kinaccudukanus aunuos.
Tpurnuuepunsl, ¢ochomunuabl, BOCKH, cTepouabl. buojorumueckue GyHKIUU
munuaoB. OO1Ire cBOMCTBA OMOJIOTMYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOIYIIPOHUILIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpuanun xomruiemenTapHoctu. IlpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. Mectonaxoxaenne u ouonorndeckue pynkmuu JIHK.
Buner PHK. ®yukuuu PHK B kiieTke.

Crpoenue monekynsl AT®. Makpospruueckue cBa3u B MoJiekysie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKLIUU B
Kietke. /[pyeue nyxkneosuompugocghamol (HTD). CexBenuponanue JJHK. Memoow:
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHast OUOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIICTOBAHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOjeKkyn. Moodenupoganue
CMpPYKMypsl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnvlomepHulti Ousain u
OpeanuyecKull CUHme3s OUOMOJIEKYN U UX HENPUPOOHBIX AHATO208.

JleMoHCTpanun

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. ®paukinun, O.
Conrep, C. [Ipy3unep.

Junarpammsbl: «PacnipenesieHrne XUMUYECKUX JJIEMEHTOB B HEXKUBOM MIPUPOIEN,
«Pacripenenenre XuMHYECKHUX SJIEMEHTOB B dKUBOU ITPUPOIC».

Tabnuupsl u cxembl: «llepuoguueckass TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOJIbI», «BelecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJbI  Oenkay, «CTpyKTypbl OEIKOBOW MOJIEKYIbD», «CTpoeHHE MOJIEKYT
yrieBoJaoB», «CTpoeHrne MOJIEKyd JIMOUI0B», «HyKJIEMHOBBIE KHUCIIOTHIY,
«Ctpoenue monexynsl ATO».

O6opynoBanue: XuMU4ecKas mocyja u 000pyaoBaHue.

JlaGopaTopHasi padora «O0HapykeHHE OCIKOB ¢ MOMOIBI0 KA4e€CTBEHHBIX
pEAKLININ.

JlaGopaTopHas paborta «/ccienoBanre HyKJIEMHOBBIX KUCTIOT, BBIJIEJIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne n pyHKIMHU KJIETKH

Tumbel KIETOK: JyKapuoTHYeCKas U mpokapuotuueckasd. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.



CtpoeHne nmpoKapuoTHIECKOM KiaeTku. Kilerounasi cTeHKa OakTepuil U apXew.
OcoOEHHOCTH CTpPOEHHSI TeTepoTpPOoHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib IPOKapuoOT B OMOLIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE DYKApUOTHUECKOH KieTku. [lna3maTuyeckas
MeMOpaHa (tutazmanemma). CTpykTypa TuiasMaTHdeckoil MeMmOpaHbl. TpaHcmopt
BEILIECTB Uepe3 MIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHbIN (AudPy3us, obery€Huas
muddy3us), akTUBHBIM (NEPBUYHBIA M BTOPUYHBIA AKTHUBHBIM TPAHCIOPT).
[Tonynponuiiaemocth MeMOpaHnbl. PaboTa HaTpuii-kaineBoro Hacoca. JHAOIUTO3:
MAHOIUTO3, (aronutos3. Jk301uTo3. Knertounas crenka. CTpykTypa u QyHKIIAA
KJIETOYHOW CTEHKH pacTEHUM, TpUOOB.

Hurorumasma. [urozons. Llutockener. JIpmwxkenue nutorasMel. OpraHouisl
kieTku. OTHOMEMOpaHHbIE OPTraHOUIbI KIETKU: dHomIa3mMaTudeckas cetb (J11C),
anmapar [ombIKW, NH30COMBI, WX CTpoeHHME U GyHKOHHA. B3anMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOUIOB KIEeTKH. CTpOoeHHE TPaHYIIPHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6enkos ¢ IIIC. CunTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpa”yssipHbINA) SHI0TIa3MATHIECKUN PETUKYITYM.
CexperopHast pyukius anmnapata ['onbmku. Moouguxkayus benxoe 6 annapame
Tonvoorcu. Copmuposrxa 6enxkoe 6 annapame [onv0dxcu. TpaHCHIOPT BEIIECTB B
KJeTke. Bakyonu pacturenbHbIX KIeToK. Kiterounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH:  MHUTOXOHJPHUH,  IUIACTHJBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouoezenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenune u GyHKIMA MUTOXOHApUW W Tuiactui. llepBudHsble,
BTOPHYHBIC U CJIOKHBIC TIACTUIBI (DOTOCHHTE3UPYIOMINX dYKAPHUOT. XIJIOPOILIACTHI,
XPOMOIIIACTHI, JJIEUKOMIACTHI BHICIIIMX PACTEHUM.

HememOpanubie opranouzsl kietku CTpoeHue W (GyHKIIMM HEMEMOpPaHHBIX
OpraHOMJIOB KJICTKH. PuGocomsr. IIpomescymounvie Quramenmol.
MuxkpodunameHTsl. Axmunogvle Mmukpogunamernmol. MPBIIIEUHBIE  KIETKH.
Axmunosvie KOMNOHEeHmMbl HeMmbluleunblx Kiemok. Muxkporpyoouku. Kierounsii
neHtp. CTpoeHWE W JBIWKCHHE JKTYTHKOB H PECHHYEK. MUKpPOTpyOOUKH
uuToriasMel. LleHntpuons. benxku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHuie benxu.

SAnpo. O6onouka siapa, XPOMATHH, KapUOIUIa3Ma, SAPBIINIKH, UX CTPOCHUE U
byakiuu. Snepnpiii 0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE paCIIOIOKEHUE
XpoMOcOM B HHTep(ha3sHOM siape. dyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBL. JlunHamuka s0epHoU 006010uku 6 mumosze. Aoepmulil
mpaucnopm.

Kierounsle BrmoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHON).

JemoHCcTpanuu



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

Tabmuupl 1 cxembl: «CTpoeHUE 3YKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi pabGora «/3ydyeHHe CTpOEHUs KIJIETOK PpPa3JIM4YHbIX
OpPraHU3MOBY.

IIpakTuyeckas padora «/3yueHne CBOMCTB KJIETOUYHOU MEMOPAHBI.

JlaGopaTtopnass pabGora «lccienoBaHnue miazMoiu3a W JEIJIa3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IpakTnueckas padora «/3yyeHrne NBUKEHUS [IUTOIIA3MbI B PACTUTEIBHBIX
KIIETKaX».

Tema 6. O6MeH BellecTB M MpeBpallleHHE JHEPTUH B KJIETKe

AccUMWIIALINS U AUCCUMIIISIIIUS — JBE CTOPOHBI MeTabom3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPOPHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. JHEpreTu4yeckoe oOecreyeHue KIeTku: mnpespamieHue ATO B
oOMeHHBbIX Tmporeccax. DepMeHTATUBHBIM XapakTep peakuuil KJIETOYHOIO
meTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otnuuust GepMEeHTOB OT HEOPTAaHMUYECKUX KaTaau3aTtopoB. benku-
aKTUBATOPhl W OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATUBHBIX
peaklMii OT pa3IMYHbIX (PAKTOPOB.

[lepBruuHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueennvili homocunmes y obaxmeputi. Ceemocobupaiowue
nueMeHmsl U NUSMEeHmMbl PeaKkyuoHHo20 yeumpa. Polib XJIOpOIIacTOB B MpoIiecce
¢dorocunTeza. CretoBas u TemMHOBas (hazpl. Pomoovixanue, Cs., Co. u CAM-munvi
Gpomocunmesa. IIpogyKTUBHOCTH (poTOCHMHTE3a. BiiusiHre pa3nuyubix (akTOpOB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHUHTE3A.

XeMOCHUHTE3. Paznoobpaszue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIUE OaKTepuH, >Kene300aKTepuu, CepoOaKTEPUH, BOJOPOAHBIC
OakTepuu. 3HaYECHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buael Oposkenus. I[IpomykTbl OposkeHHS W HX
WCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Otanbl SHEPreTUYECKOTO oOMeHa.
IToaroroBuTENBHBIN ATaIl. I THKOIN3 — OECKUCIIOPOTHOE PACIICTUICHUE TITFOKO3BI.

buonornyeckoe oKUCIIeHNEe, WK KIETOYHOE AbixaHue. Poab MUTOXOHApUN B
nporeccax ouonoruueckoro okuciaenus. Luknnyeckue peakunu. OKUCIUTETHEHOE
dbochopunupoBanue. Iuepeus memopanno2o epaouenma npomonos. Cunmes ATD:



paboma npomornnou ATD-cunmaszwvl. IlpenmymiecTBa adpoOHOTO MyTH OOMEHA
BEIIECTB Iepel aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JleMoHCTpanun

IToptpetsr: Ix. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DoTocuHTE3)», «IHEpreTHUecKuii oOMen», «brnocunTes
oenkay, «Ctpoenue GpepMeHTa», «XEeMOCUHTE3Y.

ObopynoBaHue: CBETOBOW MHKPOCKOM, 000pyAOBaHUE ISl MIPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHnasi padora «/3ydyeHne KaTaauTHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

JlabopaTtopnasi pabora «l3ydyeHune QepMEHTATUBHOTO pacIICIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

JlabopaTtopnass paGora «CpaBHeHwe mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuun matpuyHoro cunresa. [I[pHHIUIT KOMIIJIEMEHTAPHOCTA B PEAKIUSX

MaTpUYHOTO cuHTe3a. Peannzanus HacnencTBeHHoM nHopmaluu. ['eHeTnueckuit
KO, ero cpoucrBa. Tpanckpunius — marpudnbld cuHTe3 PHK. ITpuHnmms
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancnsiums u e€ stanbl. Yuactue TpancnopTasix PHK B OuocunTese Genka.
VYcnous OuocunTe3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocoMm B
OnocuHTe3e OerKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. Opranusaiusi TeHoMa y
MPOKAPUOT U PYKApUOT. Perynsius akTUBHOCTU T€HOB y MpOKapuoT. ['umoresa
onepona (d. XKako0, XK. Mano). Morexkynaprnvie mexanuzmvl IKCApeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynsauus 0OMEHHBIX
MPOIIECCOB B KJleTKe. KileToOuHbIN roMeocTas.

Bupycsl — HekneTounble (hOPMBI )KU3HU U OOJIUTaTHBIE Mapa3uTbl. CTpoeHUE
IPOCTBHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHblll YUk
JHK-cooepocawux eupycos, PHK-cooepyxcawux eupycos, baxmepuogpaos.
Obpamuas mpaunckpunyus, pesepmasd, uHmezpasd.

Bupycusbie 3a0051eBaHus YyeI0BeKa, )KUBOTHBIX, pacteHuit. CI1I1 ]I, COVID-19,
COIlMaJIbHbIC U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayus u ananuz ooavuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouo0eUudeckux oantnolx. Hanomexnonoeuu 6 ouonozcuu u meouyuHe.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodwvt 00cmasKu 1ekapcma.



JleMoHCTpanuu

[Toptpetsr: H. K. Konbuos, 1. . IBaHOBCKHIA.

Tabnuiel u cxembl: «buocuntes 6enkay, «['eHeTHueckuit Koy, «Bupych»,
«bakrepuodarm.

IIpakTnueckas padora «Co3gaHue MOIEIIA BUPYCay.

Tema 8. JKM3HeHHBIN UK KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisanus. HMatepdaza um mMuTo3.
Oco0OeHHOCTH TPOLIECCOB, MpoTeKaronux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  Ilpecunretndeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKUM U
MOCTCUHTETUUYECKUH (MPEMUTOTHYECKUI) IeprUoAbl UHTEP(a3bI.

Matpuunsiii cunte3 JHK — pemmkanus. Ilpunuuner penukanuu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAIIICIBHOCTD.
Mexannsm permukanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Temomepsl u

TeaomMepaza. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIumjmougHelii u
rariougHeli ~ HabOpsl  XpomocoM. ['oMonoruyHsle XxpoMocombl. [lomoBwie
XPOMOCOMBI.

Jlenenwne kieTku — MuTO3. CTaIuy MUTO3a W TIPOUCXOISIINE B HIX MPOIIECCHI.
Tunel MuTo3a. Kapnokunes u nutokuHes3. buonorudeckoe 3HaueHUE MUTO3A.

Perynsanust mutoTHueckoro Iukia kieTkd. [IporpamMmmupyemasi KieTodHas
ruoesp — anomnro3.

Knerounoe smpo, XxpomMocombl, (PyHKITMOHAJIbHAsT T€HOMUKA. Mexanuzmobl
npoaughepayuu, ougppepenyuposku, cmapenus u eudeau xiemok. «l{ugposas
KiemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUsL KIemKU.

JleMoOHCTpanun

Tabmuiel 1 cxeMbl: «KU3HEHHBIM UK KICTKH», «Murtos», «CTpoeHHue
xpoMmocom», «Pernmukamusa JJHK.

OO6opynoBaHue: CBETOBOW MHKPOCKOII, MUKpOTIpenapaThl: « MHUTO3 B KIETKaxX
KOpEIIIKa JTyKay.

JlaGopatopnasn padora «3yuenue XpOMOCOM Ha TOTOBBIX
MUKpOIIperaparax.

JlaboparopHnasi pa6ora «HaGmrogenne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTIperiapaTax ).

Tema 9. CTpoenne n pyHKIMH OPraHU3MOB

buonorunyeckoe pazHoobOpasue OpPTaHU3MOB. ORHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIC OPTaHU3MBI.

OCc00EHHOCTH CTPOCHUS U KU3HEEATCTLHOCTH OJJHOKIETOUYHBIX OPTaHU3MOB.
baktepun, apxeu, OIHOKIETOYHBIE TPUOBI, OJHOKJICTOYHBIE BOJOPOCIHU, APYTUE
npoTtucThl. KomoHnanbHBIC OpTaHU3MBI.



B3anmocCBsA3p 4YacTel MHOIOKJIETOYHOTO OpraHu3ma. TKaHHW, Oprassl Hu
cucteMbl opranoB. Opranu3M Kak €IMHOe 1eioe. ['omeocras.

Tkanu pacteHuil. TUnbl pacTUTENBHBIX TKAHEH: 00pa30BaTeNIbHAS, TOKPOBHAS,
MPOBOAAIIAsA, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpOEHUSs, (QYHKIHA U
PACIIOJIOKEHUS TKAaHEN B OPraHaxX PaCTCHUI.

TkaHW XKUBOTHBIX M Y€JIOBEKAa. TWUMbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCIMHUTENbHASA, MblllIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHus, (GYHKUUA U
PAcCIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W T€HEpAaTHBHBbIE OpraHbl pacTeHuil. OpraHel H
CHUCTEMBI OPTaHOB )KMBOTHBIX U yesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHbIN 1 BHYyTpeHHUN cKesleT. CTpOEHUE U TUIIBI
COCAMHEHUs KOCTEN.

JIB>KeHUE  OpraHu3MOB.  JIBMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBI M HACTHH. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHble MBIl U UX padoTa.

IIntanue opranusmos. [lornomenne BobI, YIIIEKACIOTO Ta3a U MUHEPAIBHBIX
BEIIECTB  pacTeHWssMu.  [Iutanme  KHMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIETOYHOE MHILEBapeHre. [IuTaHue NO3BOHOYHBIX JKUBOTHBIX. OTHENbl
NUIIEBAPUTENILHOIO TpakTa. llumeBapurenbHsie kenessl. IlumesapurenbHas
CUCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pactenuid. [[prxanue wuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixanue. /[prxarenbHas MOBEPXHOCTD.
XKabepHoe u nérounoe npixanue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUS JETKUX TO3BOHOYHBIX JKMBOTHBIX.
JIpixarenbHas CHCTEMA 4YelOBEeKa. MeXaHM3M BEHTWIALMHU JETKUX Yy NOTHL H
MJIEKOMUTAOIKX. Perymnsus apixanus. JpixaTenbHble 00bEMBI.

TpaHcnopT BEIIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
Tpancnopr BemecTB y KUBOTHBIX. KpOBEHOCHass cucrteMa M €€ Oprassbl.
KpoBeHOoCHass cucTema II03BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpalieHus. DBOJIOIUOHHbBIC
YCIIOKHEHUSI CTPOCHHS] KPOBEHOCHOW CUCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepana v e€ peryisiuus.

Brigenenue y opranusmos. Beinenenue y pacrenuil. BelieneHue y ;)kMBOTHBIX.
CokparutenbHple Bakyosu. Opransl BbiaeineHus. PuiabTpamus, CEKpeuus u
oOpaTHOEe BcCachlBaHME KaK MEXaHU3Mbl palbOThl OpraHoB BblJeieHUSA. CBA3b
IOJIOCTU Te€Jla C KPOBEHOCHOM M BBIACIUTEIBHOW CHUCTEMaMH. BreiageneHue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CTpoeHne M (QyHKIHOHUPOBAHKE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allUTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaxkTepuil U IUCTHI MPOCTEHIINX. 3alllMTa Y MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencrBa nacCUBHOM M XUMUYECKOW 3alIUThl. DUTOHLIUIBIL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX HOPOU3BOIHBIE.
3amura opranu3ma oT OojnesHeil. iMmyHHas cuctema yenoBeka. KiieTouHbli u
TYMOpaJbHBIA HUMMYHUTET. Bpoxn€HHBIH U mpHOOpeTEéHHBIH crenuduuecKkuii
UMMYHUTET. Teopusi KIOHaIbHO-celleKTUBHOrO nMmyHurera (II. Dpmux, @. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBEThI OPraHu3MoB. Posb BpoxkIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazgpaxxumocTte um  perymsiuusa y  OpraHu3moB. Paszmpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaXxuMocCTh 1 peryisnvs y paCTeHHMN.
PocrtoBble BemecTBa n UX 3HAYECHUE.

HepBHas cucrema u pediekropHas peryisinus Yy XKUBOTHBIX. HepBHas
cucTeMa u €€ OTAENbl. JDBOJIOLUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTIEIBl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Pediiekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHBIE PE(IICKCHI.

I'ymopanbHast peryssinus M SHIOKPUHHAs CUCTEMA JKUBOTHBIX U UYEJIOBEKA.
JKenesbl SHIOKPUHHON CUCTEMBI M UX TOPMOHBI. /{elicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOW U SHIOKPUHHOM cucteM. [ umoranamo-runoduszapHas cucrema.

JemMmoHCcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupbl u cxembl: «OIHOKJIETOUHBIE BOAOPOCIN», <« MHOTOKIETOUHBIE
Bogopocin», «bakrtepum», «lIpocreimme», «Opranbl LIBETKOBBIX pPaCTEHUI,
«CucteMbl  OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBbie cucrembn», «CTpoeHue crteOis»,
«CTpoeHue JHUCTOBOW IUIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJET 4YeIIOBEKay,
«IIumeBapurensHass  cucrema», «KpoBeHocHas cucrema»,  «/lpixarenbHast
CUCTEMAY, «Hepnas CHUCTEMAY, «Koxay, «MBpI11eyHas CHUCTEMAY,
«BprgenurenpHas cucremMa», «OHIOKPHUHHAS cucteMa», «CTpOEHHE MBILIIBD),
«MMmyHUTET, «Kumeuynononoctueie»y, «Cxema  NHTaHUS  PACTECHUIN»,
«KpoBeHOCHBIE  CHCTEMBI TO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HHE THUAPBD),
«CTtpoeHne minaHapun», «BHyTpeHHee CTpoeHHE NOKIEBOro uepss», «HepBHas
cuctemMa poio», «HepBHas cucrema ssarymkw», «HepBHas ~— cucrtema
npecmeikaromuxcs»,  «HepBras  cucrema  nruny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMNPENapaThl OJHOKIETOYHBIX
OpPTraHu3MOB, MUKpPOINpPENnapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUH



HACEKOMBIX, WTJIOKOXHUX, UBBIE K3EMIUIIPhl KOMHATHBIX PACTEHUH, repdbapuu
pacTeHHMil pa3HbBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy0BaHuE ISl IEMOHCTpAIIMU TOYBEHHOT'O W BO3AYIITHOTO MTUTAHUSI PACTCHU,
pacIerieHus Kpaxmania U OelIKoB MOJ AecTBUEM (PepMEHTOB, 000PYIOBAHHE IS
JEMOHCTPALUU OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IbIXATEJIbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlabGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi padora «/3ydyeHrne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHUSI OPraHuW3MOB: Oecrosoe (BKIIOYas BEreTaTUBHOE) U
nosoBoe. Buael  0ecrnonoro  pa3MHOMXKEHHUA:  [OYKOBAaHUE,  CHOPYJISIUSA,
(¢parmMeHTanus, KIOHHPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBble KieTKH, wian rameTtel. Meio3. Craauu
Mmeio3a. [loBegenue xpomocoM B Meio3e. Kpoccunrosep. brosmorndeckuii cMbICi
MeHo3a W IOJIOBOrO Iporecca. MeWo3 M ero MecTo B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[Ipen3aponpieBoe pasBurue. ['amerorenes y »uBOoTHbIX. [10J10BBIE KeEne3bl.
OOpa3oBaHue 1 pa3BUTHE MOJOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne U 3MOpPHOHAJIbHOE pa3BUTUE JKUBOTHBIX. CrocoObl
OILUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyaibHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MoOB. Mopghozenez — 00Ha U3 21a8HBLIX NPOOIEM IMOPUONOCUM.
Konyenyuss mopgocenos u mooenu mopgocenesza. Cramum >MOpHOTEHE3A
KUBOTHBIX (Ha mpumepe Jarymku). [poOnenme. Tumsl  apoOrieHUS.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobaenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJEHUS MIICKOTMUTAIOMIMX. 3apOJIbIIIEBbIE JUCTKU
(ractpyssauust). 3akiiafka OpraHoB U TKaHEH U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIUSHUE 4YacTell pa3BUBAIOIIETOCA 3apoipiiia (d3MOpHOHAIBHAS WHIYKIIHS).
3aknmagka IUlaHA CTPOCHUSI JKMBOTHOTO KAaK — PE3yJbTaT HMEPAPXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOpHOHAIBHOE pPa3BUTHE PA3ITHYHBIX
(aKTOPOB OKPYXKAIOIICH CPe/Ibl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHBIN mepuox. I[lpsmoe wu
HempsiMoe pa3BuTHe. PaszButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYECcKOoe 3HAYEHHE MPSMOr0 W HEMPSMOro
pa3BUTHUSI, UX PACIPOCTpaHEHUE B MpUpOE. THIBI pocTa KUBOTHBIX. DaKTOPHI
pEryJsiiuy pOCTa KUBOTHBIX U yesioBeka. CTaauu MocTaIMOPUOHATBHOTO Pa3BUTHUS



y )KMBOTHBIX U uenoBeka. [lepuonbl oHTOreHe3a yenoseka. CtapeHue u CMepTh Kak
OMOJIOTUYECKHE TPOIIECCHI.

Pasmuoxenune u passutrue pactenuii. ['amerodut u cnopodur. Meiio3 B
KU3HCHHOM ITHKJIe pacTennid. OO6pa3oBaHue CIIOp B mpoiiecce Meitosa. [lameTorenes
y pacteHuil. OnI0I0TBOPEHNUE U PA3BUTUE PACTUTENIBHBIX OPraHu3MoB. J[BoliHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl pEryJISIIIu OHTOTE€HE3a Y PACTEHUN U YKUBOTHBIX.

JleMoHCTpanun

[Toptpetsi: C. I'. Hapamnn, X. IlIneman.

Tabmuubr u cxembl: «BereratuBHoe pazMHoOxkeHHe», «Tumbl Oecrosioro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHANB», «Pa3MHOKEHUE DBIJIEHBDY,
«PazmHOXeHue ruape», «Meios», «XpomocoMb», «['amerorenes», «CrpoeHue
ANIEKIIETKH U crepMaro3onsa», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pas3Butue», «Pa3zButme wmalickoro »xyka», «PaszButue capanum»,
«Pa3Butne srymkw», «/[BOMHOE OIUIOAOTBOPEHME Y LBETKOBBIX DPACTCHUI,
«CTpoeHHE CeMSH OAHOJOJIBHBIX M JIBYAOJIBHBIX PACTCHUID», «KM3HEHHBIN LMK
MOPCKOM KamyCThl», <« KU3HEHHBIN UK MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«OKWU3HEHHBIN UK COCHBDY.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpENnaparbl SHIEKIETOK HU
CIIEpPMATO30U10B, MOAENb «LIUKII pa3BUTHSA JIATYILKNY.

JlabGopaTopnas padora «l3yueHne CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckass padora «BpIBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIIEN
ITO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHUE OpPraHoB pa3MHOKEHHUS BBICIINX
pacTEHUIN.

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHu3MoOB

Hcropust cTAaHOBIIEHUS U pa3BUTHUS TEHETUKHU Kak Hayku. PaboTsl I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUU I€HETUKMU.
Pa6oter H. K. KonsrioBa, H. U. BaBunosa, A. H. benoszepckoro, I'. /. Kaprieuenko,
10. A. ®dunmnmaenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MMOHATHS U CUMBOJIBI. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBI, AJITEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
NpU3HAK, TOMO3UT0Ta, TETEPO3UTr0Ta, YACTAs JIMHUS, TUOPUJIBI, TEHOTHII, (DEHOTHII.
OcHOBHbIE ~ METOABl  TEHETUKU:  THOPHUIOJOTMYECKUN,  IIMTOJOTHYECKHMH,
MOJIEKYJIIPHO-TEHETUYECKUM.

JdemoHCcTpanuu



IToprpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuibl u cxembl: «MeToIbl TeHETHKINY, « CXEMBI CKPETITUBAHUS.

Jlaboparopnasi pabora «/Ipo3odmra kak OOBEKT TEHETHYECKUX

UCCIIEIOBAaHUI.
Tema 12. 3akoHOMePHOCTH HACJIEICTBEHHOCTH
MounorubOpunnoe ckpemmBanue. llepBeiii 3axkon MeHnenss — 3aKkoH

eAMHO00pa3usi ruOpHUIOB epBOro nokosieHud. IlpaBmino nomuHupoBanus. Bropoii
3aKOH MeHnens — 3aKOH paculeruieHus IpU3HakoB. Ll{uTonornueckue OCHOBBI
MOHOTHOPUIHOTO CKpeluBanus. [ umoresa 4ucToThl ramer.

AHanusupyromee ckpemupanne. [IpoMeKyTouHbIN XapaKkTep HACIEI0BaHNU.
Pacmienienne npu3HakoB IpY HEMTOJTHOM JTOMUHUPOBAHUU.

JurubpuaHoe ckpemuBanue. Tperuit 3akoH MeHens — 3aK0H He3aBUCUMOI'0
HaCJIeJOBaHUs MPU3HAKOB. L[uTONOrnYeckne OCHOBBI IUTMOPUHOTO CKPEIIMBAHMSL.

CuenienHoe HacnenoBanue npusHakoB. Padotsl T. Moprana. CuemnsieHHoe
HACJICIOBAHUE T'€HOB, HApYLICHHWE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nosia. XpoMOCOMHBIN MEXAHU3M ONPENEIICHUS NT0JIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHeIi oi. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue npus3HakoB, CLEIUIEHHBIX C I10JIOM.

I'enorun kak nenoctHas cucreMa. llnenorponust — MHOXKECTBEHHOE IEMCTBUE
resa. MHOXECTBEHHBIN aiUIeU3M. B3auMOIENCTBUE HEAUICIbHBIX TI'E€HOB.
Komnnementaprnocts. Onucras. [lomumepus.

['eHeTUEeCKU KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKKE
(U3MOIOTUYECKUX  TPOILIECCOB, TOBEIEHUS U  KOTHUTUBHBIX  (DYHKIUH.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHKpOOMOM». ['eHeTHyeckue acmeKTbl KOHTPOJS U
M3MEHEHUS HACJIEeICTBEHHOW MH(OpMAMU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHCTpanuu

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

Tabnuibr u cxemsr: «IlepBbiii 1 BTOpoi 3akoHBl MeHens», « Tpetuit 3akoH
MeHngens», «AHaIM3MpyOUIEE CKpelrBaHue», «HemonHnoe aOMHHUpPOBaHHEY,
«CuernyieHHOe HaclieZJOBaHWE MPU3HAKOB Yy Jpo3oduiibl»y, «l'eHeTuka mosay,
«Kapuotun denoseka», «Kapuorun apozodunsy, «Kapuotun — OTHUIBD),
«MHOX€ECTBEHHBIN aJUICIIN3M», « B3auMoaeiCcTBUE TEHOB)).

O6opynoBanue: MoOAEIb IS JEMOHCTpPAllMM 3aKOHOB €IMHOO00pa3us
ruOpu0B TEPBOrO TOKOJEHHUS W pAacllelUIeHHs M[PU3HAKOB, MOJAENb MJis
JEMOHCTpPAllMA 3aKOHA HE3aBHUCHUMOTO HACJENOBAaHUS IPU3HAKOB, MOJEIb I



JEMOHCTPAlUK CLEIVIEHHOTO HACIEIOBAHUS ITPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «Jpo3odumnay.

IlpakTuyeckas paGora «M3yueHue pe3yabTaToB  MOHOTMOPHIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IIpakTuyeckass  padora  «/I3yueHue  pe3ynbTaTOB  JUTHOPUIHOTO
CKpEUIUBaHUA Y IP030(UIbD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3anMopeiictBue reHoTMHAa W cpeapl npu  (HOpMHpOBaHMHM (DEHOTHIIA.
N3menunBOCTh Npr3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.

MoaudukanmonHas HW3MEH4YMBOCTh. Poib cpeasl B opMUpoBaHUU
MOIU(PUKAIUMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BapuannoHHbIN
pan u BapuarmonHas kpuBas (B. Moranncen). CpoiicTBa MOIU(PUKAIIMOHHOM
W3MEHYHUBOCTH.

['eHOTHIIMYECKAst ”BMEHYMBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYHBOCTH.
Buibl reHOTUIIMYECKOM M3BMEHUUBOCTH: KOMOMHATUBHAS, MyTaIl[MOHHAS.

KomOnHaTtiBHasT W3MEHYMBOCTh. MeW03 U TMOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHOU U3MEHUYUBOCTH. POIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IAaHUU
T€HETUYECKOT0 pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTanmoHHass W3MEHYMBOCTh. BuHIBI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SnepHsle U
quToIIa3MaTuyeckue myranuu. CoMaTUYECKHE U MOJIOBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauuii. MyTareHbl W WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAILMOHHOIO MpOoIEecca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHoi m3MenunBoctd (H.M. BaBuno). BHesnepHass U3MEHYMBOCThH U
HACJICACTBEHHOCT.

Onuecenemuxa U SNUSEHOMUKA, pOJb dNUSEHeMmuUYyeckux @axkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JleMoOHCTpanun

[Toptpertsr: I'. ne @pus, B. Moranncen, H. . BaBuios.

Tabmuupr w  cxeMbl: «Bunabl  w3MeHunMBOCTHY», «Moau(puKaIMOHHAS
U3MEHUYHMBOCTDY, «KoMOuHaTuBHas U3MEHUYHMBOCTEY, «Meio3sy,
«OnonoTBopeHuey, «I'eHeTu4YecKue 3a00JIeBaHUs YeoBeKay, « Buabpl MmyTaiuiig.

O6opynoBaHue: *KUBbIE U TepOapHBIC IK3EMIUIIPH KOMHATHBIX PACTCHUM,
pucyHku (pororpadun) )KUBOTHBIX C PA3TMYHBIMU BUJAMU H3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW M3MEHUMBOCTH. llocTpoeHMe BapuallMOHHOTO psjga U
BAPUALIMOHHOU KPUBON».



IIpakTnueckas padora «Mytanuu y aApo3oguibl (Ha TOTOBBIX
MUKpOIIpenaparax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuorun wyenosexka. MexayHapoaHas mporpaMma HMCCIENOBaHUsS T'e€HOMA
yenoBeka.  MeTonpl  M3y4deHMsT TE€HETHKM  4YEJIOBEKa:  T'€HEaJOTMYeCKuH,
OJIM3HEIIOBBIH, UTOT€HETUYECKUIA, NOMYJIIUOHHO-CTATHCTHYECKUH,
MOJIEKYISIPHO-TEHETUYECKUM. CoBpemeHHOE ONpENICIICHHE TEHOTHUIA!
ITIOJJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIMPOBAHUE, B TOM YHCIE C MOMOUIBIO
[M1[P-ananu3a. HacnencTtBeHHbie 3a001€BaHus YeIOBEKA. [ '€HHbIE K XPOMOCOMHBIE
0oje3Hu uenoBeka. boie3HM ¢ HACIENCTBEHHOW MPenpacrloioXEHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKH B MPEAOTBPAIICHUU U JICUCHHH T€HETUYECKUX
3a00eBaHUN 4YeoBeKa. MeauKO-TeHEeTHUEeCKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [loHsATHE «TEHETUYECKOTO Tpy3ay». DTUUECKHUE ACHEKThI UCCIEAOBAHHUMN B
00J1aCTH peTaKTUPOBAaHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢akTophl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3HUecKoMy U XUMUYECKOMY 3arpsi3HEHUIO OKpYKarolie cpeabl. ['eHeTnyeckas
IIPEIPACIIONIOKEHHOCTD YEJI0BEKA K NATOJIOTUSIM.

JleMoHCTpanun

Tabmuupr u cxemsl: «Kapuotun denoBeka», «MeToabl U3ydeHUS] TEHETHUKU
4yesioBekay, «l'eHeTnueckue 3a00J€BaHUsl YETOBEKAy.

IIpakTnueckas padora «CocTaBieHNE U AaHAIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTuKanus 1 celeKuusl. 3apoKJICHHE CEEKIIUU U JOMECTUKAILIUU. Y YEHUE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS W MHOTrooOpasusi KyJIbTYPHBIX
pactenuii. Posb cenexkuum B cO31aHUM COPTOB PACTEHUI U OPOJ ) KUBOTHBIX. COpT,
IIOPOJIa, ITAMM. 3aKOH F'OMOJIOTUYECKUX PSAAOB B HACIEICTBEHHON N3MEHYMBOCTH
H. W. BaBuinoBa, ero 3HaueHue IJis CEICKIIMOHHON PabOTHI.

Meroabl ceneKkIMoHHOM padoThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHIUBUTY JIbHBIM. OTansl KOMOMHAIIMOHHOH CCJICKIIUU. HcneiTanue
npousBoAuTeNed MO MNOoTOoMCTBY. OTOOp MO TEHOTHUIY C MOMOIIBIO OLIEHKH
(deHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 KaKk  METOJ  CEJIEKUMOHHOM  paloThl.
PannanmoHHbIl 1 XMMUYECKUNA MyTareHe3 Kak HCTOYHHUK MYyTalud y KyJbTYPHBIX
dopm opranusmoB. lcnonb3oBaHME TEHOMHOTO PEIAKTUPOBAHMS M METOJOB
pekomOunanTHbIX JIHK 115 mostydeHus ucXogHoro Matepuana Jjisi CeJIeKIINH.

[Tonyuenue MTOJIUIIIIOUIOB. BryrpuBugosas rHOpUU3AIIHSL.
bnuskoponcTBeHHoe — ckpemmBaHue, Wik uHOpuAuHT.  HepomctBeHHOE
CKpelnuBanue, win aytopuauHr. ['erepo3uc m ero npuduHbl. lcnonb3oBanue
rerepo3uca B cenekuud. Otnanénnas rubpunuzanus. [Ipeononenue Oecruionus



MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIINK PACTEHUN 1 KUBOTHBIX. «3e1éHas
DesooyuUsy.

CoxpaHeHue U U3yYeHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX POJAYEH I CO3JaHUs HOBBIX COPTOB U THOPUAOB CEIbCKOXO35IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u YnpaejieHue 2eHemudecKumMuy pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX  JHCUBOMHBIX 6 Yeadax YVIVYULeHUs
Cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO0, JUHUU U KPOCCO8, 8 MOM HUCIe C
npUMeHeHUueM COBPEMEHHBIX MEeMO008 HAYYHBIX UCCIe008aHUl, NepedosblX uoel u
NepCcneKmuBHbIX MexHOoI02U.

JleMoOHCTpanun

IToptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel v cxembl: «L{eHTpbl TPOUCXOKIECHUSI 1 MHOTO0Opa3us KyJbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSIIOB B HACJIEACTBEHHOW M3MEHUYHMBOCTH,
«MeTtoapl cenekuumny, «OtnanéHnas ruopuauzamus», «Mytarenes».

JlaGopaTopHasi padora «/3ydeHne COPTOB KyJbTYPHBIX PACTEHUU U TIOPOL
JIOMAITHUX >KUBOTHBIX).

JlaGopaTopHnasi padora «/3yyeHre METOAO0B CEIEKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBuBka pacTeHUIN».

Jkckypcusi «OCHOBHBIE METOJBI M JOCTWIKEHUS CEJIECKUWHU PACTCHUN H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYO bepmy,
COPTOUCHBITATENILHBIN y4aCcTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BUOTEeXHOI0THSI U CHHTETHYECKAs OHOJIOTHUSI

OOBEKTHI, UCHOJIb3yeMble B OHMOTEXHOJIOTHH, — KIETOYHbIE M TKAHEBBIC
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUYeHne, TMOIYyYEeHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BuHOZEenne. Mukpoouonornueckuii cuHte3. OOBEKTHI MHUKPOOHOIOTHYECKHUX
TexHoJoruii. [Ipon3BoACcTBO OeKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3maHne TEXHOJIOTHM M MHCTPYMEHTOB IICJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C IIE€JIbIO MOJYYEHUS] OPTAHU3MOB U UX KOMIIOHEHTOB,
COJICpIKAIlUX HE BCTPEUAOIIUECS B MPUPOAE OMOCUHTETUYECKUE TTYTH.

Knerounasa wnxxeHepus. MeToapl KyJnbTypbl KJIETOK U TKAHEW PACTECHUU U
x®uBOTHBIX. KpuoGanku. Comarudeckas THOpUAM3AIMA W  COMATUYCCKUN
smOpuoreHe3. Vcmonp30BaHWe TaIluIOWIOB B CeJIEKIUM pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Hcnoav3zosanue MOHOKIOHANIbHBIX U NOAUKTOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KJIOHUPOBAHUE >KUBOTHBIX. MeTO/ TpaHCIUIAHTALIMU SIIEP KIIETOK.



Texnonocuu 0300po6nenus, Kyibmusupo8anusi U MUKPOKIOHATLHO20 PA3MHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHAsi W TE€HHas HWHKEHEpHUs. VCKyCCTBEHHBIM CHHTE3 TI€HAa U
koHcTpynpoBanue pekoMOuHaHTHBIX [IHK. Cozdanue mpanceennvix opeanuszmos.
JIOCTHKEHUA U EPCTIEKTUBBI XPOMOCOMHOM ¥ TEHHON HHKEHEPUU. DKOJIOTUUECKUE
U 3THYECKHUE MPOoOsIeMbl TeHHOU WHKEHEPUH.

MenunmHckue ounorexHojoruu. IloctreHomHuas nudponas meauiuna. [11P-
JIMarHocTuka. MeTaOoJIOMHBI aHaJIN3, TEHOIEHTPUYECKUI aHallu3 MpoTeoMa
YyesjoBeKa ISl OIEHKM COCTOSIHUSI €ro 37I0pOBbs. VCmosib30BaHME CTBOJIOBBIX
kineTtok. TapretHas Tepanusi paka. 3D-OuoummkeHepust s pa3pabOTKH
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COYETAaHUEM TEXHOJIOTHH TPEXMEpPHOro OuMonmpuHTHUHra U ckaddonauara
JUTSL pEIICHUS 3a/1a4 MePCOHATU3UPOBAHHON MEIUIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 oOecredeHus: KOMOUHHPOBAHHOM
3amuThl OT Bo3Oymuteneit OPBU, ycTaHoBiIeHHE MOJEKYJISAPHBIX MEXaHHU3MOB
dbynkunonupoBanusi PHK-conepkamux BUpPYcOB, BBI3BIBAIOIIMX 0CO00 OMacHbIC
3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.

JemMmoHCTpanuu

Tabnuub! u cxemsbl: «Vcnosb30BaHEe MUKPOOPTAHU3MOB B IPOMBIITUIEHHOM
pou3BOJCTBEY, «KileTouHas nHxkeHepus», «['eHHast HHKEHEPUs».

JlaGopaTopHnasi pabora «/3yueHne 00bEKTOB OMOTEXHOIOT Y.

IIpakTnueckas padora «IlonyueHre MOJTOYHOKHUCIBIX MPOIYKTOBY.

Ikekypeusi  «buoTexHosoruss — BaxkHEHIIas MPOU3BOJAUTEIbHAS —CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxkneHue M pa3BUTHE JBOJIOLUUOHHBIX IPEICTABJICHHNA B
Onosiorumn

OBomonmonHas Teopuss Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas gedarenbHocTh Y. JlapBuHa.

JIBrOKyIIE CHITBI 3BOIOLMH BUAOB 110 Y. JlapBUHY (BBICOKasi HHTEHCUBHOCTb
pPa3MHOXEHHUSI OpPraHU3MOB, HACJEACTBEHHass HM3MEHYMBOCTh, Oopnda 3a
CYILIECTBOBAHME, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuaTeTnuecko Tteopun sBomtonmu (CTD). HedrpanbHas
Tteopusi  3Bomtonuu. CoBpeMeHHas HBOJIOLMOHHAS  Ouoyorvs. 3HauYeHHE
ABOJIIOLIMOHHOM T€OpHH B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTUHBI MUpA.

JemoHCTpanuu

[Toptpetsi: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apsun, C. C. UerBepukos, U. U. [lImansraysen, . Xonngein, /. K.
benses.



Tabmuup! u cxemsl: «CucremMa xuBoii mpupoAs! (o K. JInnuero)», «JlectHuna
KUBBIX cymiecTB (1o Jlamapky)», «MexaHuzm (GopMUPOBAHUS IPUCIIOCOOIEHUN Yy
pacTeHuii U )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra myreniectsus Y.
HNapBuna», «Haxonku Y. JlapBuna», «®Dopmbl OOprOBI 3a CYIIECTBOBAHHUEY,
«ITopogsl romy6eit», «MHorooOpa3ue KylbTypHbIX (opM KamycTbD», «lloposl
JOMAIIIHUX XUBOTHBIX», «Cxema o0pa3zoBaHus HOBbIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS ABWXKYIIUX CHJI 3BOJIOLHMHN», «OCHOBHBIE IOJOXKECHHS
CUHTETHYECKON TEOPHUH IBOJIFOLIN.

Tema 2. MUKpPO03BOJIIOIUSA U €€ pe3yJbTaThl

[Tonmyssanus KaKk 3JIeMeHTapHas eAUHMIA 3BOIIONUN. COBpEMEHHBIE METO/BI
OLICHKM TE€HETUYECKOro pa3zHoOOpa3us W CTPYKTypbl nomyisinuil. W3meHeHue
reHooHJla TOMYJSIUMU KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBJICHHE. 3aKOH
reHeTrueckoro paBHosecus k. Xapau, B. Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBMKYLIUE CUJIbI) 3BOJIOLUUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTb. [Jlpeii) reHoB — ciayyaiiHble
HEHAIIpaBJIEHHbIE U3MEHEHUS YacTOT ajuieel B MOmyssiusax. D¢P(EeKT OCHOBATES.
Apgexm oOymuinounoco copaviwka. CHudcenue ceHemuuecko20 pasHo0OpPA3UsL:
npuuunsl u cireocmsus. llposenenue agpgpexma opeticha 2erno8 6 6ONLUUX U MATLIX

NONYJAYUSIX. Murpanumu. N3onsauus IOITYJISALIUM: reorpaguieckas
(mpocTpaHcTBEHHAsI ), Ononornyeckas (penpoyKTUBHAS).
EctecTBenHbiii oTO0p — HampaBistonmii  ¢daktop sBoionun. Dopmbl

€CTECTBEHHOT0  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIUNA,  pa3pbIBatOLIU
(mu3pyntuBHbIi). [lonoBoit 0TOOP. BO3HHMKHOBEHME W HBONIOLUS COLUAIBHOTO
MTOBEJICHUS KUBOTHBIX.

[Ipucnoco0IeHHOCTh ~ OPraHU3MOB  KaK  pe3yjabTaT  MHKPOIBOJIOLHUU.
Bo3nukHOBEeHHE IPUCTIOCOOJICHNI Y OpraHU3MOB. ApOMOP(O3bI U UIMOATATTAIIIH.
[Tpumeps! npucnocobieHnit y opranu3MoB: Mopdoaoruueckue, (GU3noI0orudeckue,
Omoxumuyeckue, mnoBefeHYeckre. OTHOCUTENBHOCTh  MPUCIOCOOJEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOIBONIOIMU. M3omsmus — kimrodeBoir (aktop BumooOpazoBanusa. [lytu u
CITOCOOBI BHJI000PA30BaHMS: ajuIonaTpU4YecKoe (reorpaduueckoe),
CUMITATPUUECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE» (moJMIUION U 3aIus,
rubpuan3aims). JmuTeTsHOCTh SBOJIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl popMupoBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3HsL.

Ponb »BOTIOIMOHHOM OUOJIOTHH B pa3pab0TKe HAYYHBIX METOJIOB COXPaHECHUS
O6uopazHoobOpasusi. MHUKPOIBOIIONUS U KODBOJIONUS IMAPA3UTOB U HX XO3SEB.
Mexanu3mbl (GOPMUPOBAHUS YCTOMYMBOCTUA K aHTHOMOTHUKAM H CTIOCOOBI OOPHOBI €
HEl.



JleMoHCTpanuu

[Toptpetsi: C. C. YUerBepukos, . Maiip.

Tabmuupl u cxembl: «MyTauuoHHass HW3MEHYMBOCTBHY», «llomynsuuonHas
CTpYKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapau—BaiinOepray», «J{Bmwxymue
CHJIBI 3BOJIIOLIMMY», «JKOJOTHYECKasi W30JSIUS MOMYJISIUI CeBaHCKOM (openm»,
«I"eorpaduueckast U301 TUCTBEHHULBI CAOUPCKOM 1 JINCTBEHHULBI AAYPCKOI,
«ITomynsIMOHHBIE BOJIHBI YMCJIEHHOCTH XWUIIHUKOB M XKEpTB», «CxeMa NelcTBUA
€CTeCTBEHHOT0 0TOOpay, «PopMbl 6OPHOBI 3a CyliecTBOBaHUE», «HAYCTpUaTbHBbIM
MenaHusM», «oKuBple — uckomaemble»,  «lIOKpOBHTENBCTBEHHAs  OKpacka
KUBOTHBIX», «[Ipemgynpexnaronias OKpacka MKUBOTHBIX», «PU3HOIOTHYECKHE
ananrauuny, «lIpucnocoOieHHOCTh OpraHU3MOB M €€ OTHOCUTEIIBHOCTBY,
«Kpurepun Buga», «Bunpi-nBoitHukmn», « CTpyKTypa BUJa B Ipupoae», «Crnocoosl
BU1000pazoBanus», «I'eorpapuyeckoe BU1000pa3o0BaHue TPEX BUIOB JIAHIBIIICH,
«DKOJIOTUYECKOE BHJI000pAa30BaHUE BUJOB CUHUI, «llodummounnsl pacTeHuil»,
«KanycTHo-peieuHblil THOPHTY.

ObopynoBanue: repbapuu pacTeHU, KOJJIEKIIUN HACEKOMBIX, Yyuea MTULl U
3Bepel ¢ mpuMepaMu pa3IMuHbIX TPUCITOCOOJICHUM, Yydelia MTHUI] U 3BEPEU pa3HbIX
BHUJIOB, TrepOapuu pacTeHHil OJMU3KUX BHUJOB, OOpPA30BABIIUXCA Pa3IUYHBIMU
crioco0amH.

JlaGopaTtopHasi padora «BblsiBIeHHE U3MEHUNBOCTH Y OCOOEH OHOTO BHUJIA.

JlaGopaTopHnasi padora «IIpucroco6ieHuss opraHu3MOB U KX OTHOCHTEIIbHAS
11E7IE€CO00PA3ZHOCTHY.

Jlaboparopnasi padora «CpaBHeHHE BHIOB TI0 MOP(HOIOTHIECKOMY
KPUTEPUION.

Tema 3. Makpo3BOTIOIUSA U €€ Pe3yJIbTAThI

Meronsl  HM3ydeHHsT MakpolsBosrouuu. [lameoHTosOrMYecKHe  METOJbI
u3ydeHusi oHBomonuu. llepexoansie ¢opmbl W (QUIOTEHETUYECKHUE  PSIbI
OpPraHU3MOB.

buoreorpaguyeckue Meronpl u3zydeHus s3Boitonuu. CpaBHeHUEe (IOpHl U
dayHpl MaTepuKoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emiu. Buwbi-
SHJAEMUKH U PEJIUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POJOTUUECKUE METOAbl U3YUCHHUS
SBOMIOLMU. ['€HEeTMYeCKMe MEXaHW3MBbl 3BOJIIOIMM OHTOTE€HE3a W MOSBICHHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PyaumenTtapHble  opraHbl M aTaBU3Mbl.  MOJEKYJISAPHO-TEHETUUECKHE,
OMOXMMHUYECKHUE U MATEMAaTUYECKUE METO/IbI M3YUECHHUsI SBOIIOIMH. ['OMoiornyHbIe
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOT€HETUYECKUX IEPEBBEB.

XPpOMOCOMHBIE MYTAIUU U SBOJIIOIUS TEHOMOB.



OO0mme 3aKOHOMEPHOCTH (TpaBwIIa) IBOMIONUH. [Ipunyun cmenvt QyHKYyuUl.
HeobOpatumocTs 3Bomonu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLUU.

JleMoOHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrouiep, J. ['ekkenb.

Tabmumpl 1 cxembl: «DUIOTCHETUYECKUN PA JTOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Crerouedanby,  «Punnodurey,  «CemeHHbIE
nanopoTHUkM», «buoreorpaduueckre 30HBI 3eMin», «/lpeiid) KOHTHHEHTOBY,
«Pemuktb, «HavanbHble cTaguu 3MOPHUOHAIBHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJIOTMYHBIE OpraHb», «PyIuMEHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpBHl YEJIOBEKAa M IMIMMIIAH3e», «l JIaBHbIE
HampaBJIEHUS 3BOJIIOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OGopynoBaHue: KOJUIEKIIUU, TrepOapuu, MYJSDKU HCKOMAeMbIX OCTaTKOB
OpPraHu3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKI[UN HACEKOMBIX.

Tema 4. TlpoucxoxkaeHue u pa3BuTHe KU3HU HA 3emJie

HaydHble ruUmore3bl NPOUCXOKIAEHUS >KU3HM Ha 3emie. AOUOTreHe3 W
naHcrnepmus. /JJoHayyHble IPeACTABICHUS O 3apOKJICHUU JKU3HU (KPEAlMOHU3M).
I'unore3a NOCTOSSHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onsiraMu .
Penu, JI. Cnannanuanu, JI. [lacrepa. [Ipoucxoxxaenue skM3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE JTaIlb HEOPTaHUYECKOU JBOJIIOLIUM. [ImanerapHas
(reosiornyueckasl) ABOJIOIHMS. XHMHYECKas OdBOJIOIMSI. AOHOTeHHBIN CHHTE3
OopraHnueckux BemecTB u3 Heopranuwdeckux. Omeir C. Mumnepa u I'. HOpwu.
Oo6pazoBanue noauMepoB u3 MmoHoMepoB. KoarepBaTHas runoreza A. Y. Onapuna,
runore3a rmnepBuyHoro OynboHa J[x. XomngeliHa, reHeruyeckas rumore3a [
Ménnepa. Pubo3umbr (T. Yex) u rumore3a «vupa PHK» VY. T'unGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emin u MeTobl €€ n3ydeHus. Fickonaemple OpraHu4eCcKrue OCTaTKH.
['eoxpononorus u e€ meroabl. OTHOCUTENbHAs M a0COJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHonOrnyecKkas nKaga: 0Hbl, pbl, IEPUOJbI, FTTOXH.

Hauvanbuble sTamel oprannueckou sBoouuu. llosBieHne u 3BOIOLUA
NEPBBIX KIETOK. DBOMIONUS MeTadonn3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTUIEHKH KaK aHaJor MEepBbIX Ha 3emile COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapUOTHI.

[Ipoucxoxnenne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUPYCOB. IIpOMCXOXIEHWE MHOIOKJIETOYHBIX OpPraHM3MOB. BO3HUKHOBEHME
OCHOBHBIX T'PYNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOLMH BbICHIUX pacTeHUH. OCHOBHBIE apOMOP(O3bI
pacrenui. Bpixon pacreHuii Ha cymy. [losBieHHE CHOpOBBIX pACTEHHN U



3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpouncxoxaeHue [BETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Tanbl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHbIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. IlepBble XOopAOBbIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHMS MO3BOHOYHBIX.
[Ipoucxoxnenne ambudbuii u pentuiauit. [IpoucxoxaecHue MIICKONMUTAIOMINX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazuTtne xu3HM Ha 3emMie MO 3paM U MEPUOJaM: apXeu, MpOTEpPO30M,
naneo3ou, Me3030H, KaitHo301. O011as XxapaKTepruCTUKa KIIMMaTa U T€OJIOTMYeCKUX
nporieccoB. [losBIeHHE U paclBET XapaKTEPHBIX OPTaHU3MOB. YTIe00pa3oBaHHE:
€ro yCIJIOBUS U BIIMSHUE HA ra30BbIi COCTaB aTMOC(]EpHI.

MaccoBble BBIMUPAHHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIOro. [IpuyuHbl u
CIEACTBUS MAacCCOBBIX BBIMHpPAaHHMU. COBPEMEHHBIM HKOJOTHYECKHNA KPHU3HC, €TO
ocobenHoctH. [Ipobrema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

JemMmoHCTpanuu

[Toptpetsi: @. Penn, JI. Cnamnnanuanmy, JI. [Tactep, Y. 1. Meunnkos, A. U.
Omnapun, [Ix. Xonnein, I'. Ménnep, C. Mumep, I'. IOpu.

Ta6muier 1 cxembl: «Cxema onbita @. Penny, «Cxema omnbita JI. TlacTepa mo
W3YUYCHUIO CaMo3apoxkacHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpu»,
«JTanpl  HEOPTaHMYECKOW  JBONIOIMW»,  «['eoXpoHONOrnueckas  mKaiay,
«HauanpHble dTanbl OpraHuYecKoi 3BooNun», «CxeMa o0pa3oBaHUS DYKapHOT
nytéM cumOuoreHneza», «Cucrema 3KUBOM mnpupoasy, «CTpoeHue BUpPYyCay,
«Apomop¢o3bl  pacteHui», «PuHHOPUTB), «OTHOKJIETOUYHBIE BOAOPOCIN,
«MHoroknerounsle Boaopocin», «Mxwm», «llanoporHukm», «l'onoceMeHHbIE
pactenus», «OpraHbl IBETKOBBIX paCTeHUI», «CXxeMa pa3BUTHA )KUBOTHOTO MUPaAy,
«Apomopdo3ssl KUBOTHBIXY, «IIpocteitmme», «Kumeunononoctasie», «Ilmockue
yepBu», «Unenucronorue», «PviOb», «3eMHOBOAHBIEY, «lIpecMbikaromuecs,
«IItnupy, «Miekonuratommuey, «Pa3BUTHe )XU3HU B apXEUCKOU 3pey, «Pa3Butue
KU3HU B IIPOTEPO3OMCKOU 13pe», «Pa3BuTue >KHU3HU B MAJICO30MCKOU 3pey,
«Pa3BuUTHE KU3HU B ME3030MCKOM 3pe», «Pa3zBuTre *KNU3HU B KAaHO30MCKOU 3pey,
«CoBpeMeHHas CuCcTeMa OPraHUuYeCKOTr0 MUPAY.

O6opynoBanue: repbapuyd pacTEHUN Pa3IMYHBIX OTACJIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaKHbBIE MPENapaThl >KUBOTHBIX, PAKOBHUHBI MOJUTHOCKOB, KOJUICKIIUH
UTJIOKOXHUX, CKEJIEThI MO3BOHOYHBIX KUBOTHBIX, Uy4esa NTHUILl U 3BEPEU, KOJUIEKIIUU
OKAMEHEJIOCTEH, TMOJE3HbIX HCKOMAEMbIX, MYJSKM OpPTraHUYECKHUX OCTaTKOB
OpPraHu3MOB.



BupryaabHas n1abopaTtopHas padora «MoaenupoBanue onbIToB Muiepa—
KOpu 1o uzydyeHuto abMOreHHOro CUHTE3a OPTaHUYECKUX COSMHEHUN B IEPBUYHOM
aTMocdepe».

JlaGopaTtopnasi pa6ora «l3yueHne U ONMUCAHHE MCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «l3ydyeHne OCOOEHHOCTEW CTPOCHHSI pPaCTEHUMI
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3ydyeHre 0cOOEHHOCTEW CTPOECHMS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. [Ipoucxo:kaeHue YeJI0BeKa — AHTPOINOreHe3

Pa3znensl 1 3amaun aHTpONOI0TUU. METO bl AHTPOIIOJIOTHH.

CraHoBieHUE TPEACTABICHUN O IMPOUCXOKICHUM YeEJIOBEKa. Penmurunosnsie
B033peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CX0zcTBO UenoBeKa ¢ )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHHUE YETIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIIOBEKA € JKMBOTHBIMHU:  CPaBHUTEJBHO-
MOP(OJIOrHYECKHE, AMOPHUOJIOTUYECKHUE, (hbU3M0JI0r0-OMOXUMUYECKHE,
noBefeHYeckre. OTIMYNS YENOBEKa OT KUBOTHBIX. [IpsIMOX0XKIEHHE U KOMILJIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPON CUTHAJIBHOU
CUCTEMBI.

JIBrxymine cuibl ((hakTOphl) aHTPOIIOTeHE3a: OMOJIOTUYECKUE, COLIUATIbHBIE.
CooTHoleHrEe OMOJOTUYECKUX U COLIMANIBHBIX (DAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaguM aHTpororeHeza. PaHHue yenoBekooOpa3Hble 00€3bSHbI
(TPOKOHCYJIBI) U paHHUE MOHTU/IBI — OOIIKE MPEIKH YEIOBEKOOOPA3HbIX 00E3bsH U
Mr0/1e. ABCTPAIONUTEKU — JBYHOTHE MPEIKH Jtojei. YeaoBeK yMenblid, MepBbIe
U3TOTOBJIEHUS OPYAUNU TpyAa. UeloBeK NPSIMOXOISIIUN U MEPBBIN BBIXOJ JIFOJCH 32
npenensl Adpuku. YenoBek reiaenboeprekuii — o0uii npeoK HeaHAepTaaTbCKOTo
YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YenoBEeK HEaHAECPTAIbCKUM KaK BHUJ JIFOACH
XOJIONHOTO KiMMara. YeloBeK pa3yMHBI COBPEMEHHOTO THIIA, JEHHUCOBCKHM
YeJIOBEK, OCBOCHME KOHTMHEHTOB 3a mpenenamMu Adpuku. [lameorenetuka u
NaJe0reHOMUKA.

DBOJIOLMS COBPEMEHHOrO 4esoBeKka. EcrecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yenoBeka. MyTanMoHHBIN Tipouiecc ¥ noauMopdusM. [lomynsiiMoHHbIE BOJHBI,
npeiid reHoB, murparus U «dPHEKT OCHOBATENS» B MOMYJAIMUSAX COBPEMEHHOIO
YeJI0BEKA.

Uenoseueckue pacel. Ilonstue o pace. boisbimme pacel: e€BporieonHast
(eBpaswmiickasi),  aBCTpaJlo-HErpoujHAsE  (PKBaTOpHAJIbHAsI),  MOHTOJIOU]IHAS
(a3uarcko-aMepukaHckasi). Bpemss u myTu pacceneHus 4YeloBeKa IO IUIAHETE.
EnuactBo  yenoBewecknx pac. HayyHad  HecocTOSATENbHOCTH — pacu3Ma.
[IpucnocoOIeHHOCTh YeOBeKa K pPa3HbIM YCIOBHUSM OKPYXKAIOLIEH Cpesbl.



Brnusinue reorpaduueckoit cpespl U apeiida reHoB Ha MOPQPOIOTHIO U PUHUOTIOTHIO
YEJIOBEKa.

MexauCIuIUIMHApHBIE ~ METOAsl B (u3udeckodt  (OHMOJIOTHMYECKOi)
AHTPOIIOJIOTUU.  OBOJIIOLIMOHHAS ~ AHTPOIIOJIOTHS YU HaJE€OaHTPOIIOJIOTHUs
YEJIOBEYECKUX MOMYJISIUA. bHOCcOUMaNbHbIE UCCIENOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue K03BOIOMUHY OUOJIOTHYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JleMoOHCTpanun

[Hoptpersr: Y. apsun, JI. JIuku, 5. . Porunckui, M. M. I'epacumos.

Tabmuip! u cxembl: «MeToIbl aHTPOTOJIOTHI», «[ 0JOBHOI MO3r YeToBeKay,
«YenoBekooOpa3Hbie 00€3bsHb), «CKENeT 4YelOBeKa U CKEJNeT IIHMMITaH3e»,
«PyIMMEHTHI 1 aTaBU3MBbIY, «J|BHKYIIME CHIIBI AaHTPOIIOT€HE3A», « DBOIIOLUOHHOE
IpEBO  YeloBeKa», «ABcrpanonurek», «UYenoBek  ymenslid», «Yenosek
MPAMOXOJAIIMNINY, «JleHncoBcknid yenosek» «Heannepranbup», «KpoMaHbOHIBD,
«IIpenku yenoBekay, «ITarbl 3BOTIOLNH YEIIOBEKA», «Pachl YETOBEKAY.

OOopynoBaHue: MyJSKM OKaMEHENOCTeH, NpeaIMEeTOB MaTepUabHOU
KyJIbTYypbl TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MU(OJIOTUYECKUMU U OHOJICUCKUMM CIOKE€TaMH TPOUCXOXKACHUS 4YeJOBEKa,
¢dororpaduu HaXOAOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJI0BEKa, MOJIENb
yepena 4ej0BeKa U yepera NMMITaH3€e, MOJIEIIb KUCTH YE€JIOBEKA M KUCTH IIUMIIaH3e,
MOJIEJIM TOPCa MIPEAKOB YEIIOBEKa.

JlaGopaTtopnasi pab6ora «l3yueHue OCOOCHHOCTEM CTpOSHHsI CKejeTa
YEJI0BEKA, CBA3AHHBIX C MPAMOXO0XKICHUEM).

IIpakTnuyeckas padora «/3yyeHne SKOJOTUUECKUX aIallTAlIUI YETIOBEKAY.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIel cpeaou

3apokieHne U pa3BUTHe 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum
9KOJIOTUH. CBS3b 3KOJIOTUU C IPYTUMH HAyKaMH.

Metoapl skonoruu. Ilonesble HaOMIOAEHMS. DKCIEPUMEHTHI B SKOJIOTHH:
OpUpOIHble W JabopaTtopHble. MonaenupoBaHUE B OKOJOTUA. MOHUTOPHUHT
OKpY’KarolIel cpe/ibl: JIOKaIbHBIN, peTUOHATBHBIN U TJI00aTbHBIN.

3HayeHHe DKOJOTMYECKUX 3HAHUM I YEJOBEKA. KOJOTHMYECKOE
MHMPOBO33PEHHE KaK OCHOBA CBs3€H 4YeaoBedecTBa ¢ npuponor. dopmupoBanue
JKOJIOTMYECKOM KYJIBTYPbI U 3KOJOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JlemoHCTpanuu

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuibl U cxeMbl: «Pa3ensl sKonorum», «MeToasl dKoJorum», «Cxema
MOHUTOPHUHTIA OKPYKAOIIEN CPEIBDY.



JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCJIEIOBAHUIN.

Tema 7. Opranusmsl u cpefa 00MTAHUA

Dkosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudukanms
AKOJIOTMUYECKUX (HaKTOPOB: abHOTHUECKHUE, OMOTUYECKHE, aHTponoreHHbie. O61me
3aKOHOMEPHOCTH JEHCTBUA 3KoJornueckux ¢akropos. IIpasuno munumyma (K.
Mnpenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOUMOHTHBIE U CTEHOOMOHTHBIE
OpTraHHU3MBI.

Abunotnyeckue Qaktopel. CBeT Kak sKonornueckuid ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX [0 OTHOIIEHHIO K cBeTy. CHUTHaJbHas poJib CBETA.
DOoTONEPUOIU3ZM.

Temneparypa kak oskonorudeckuit daxrtop. JleiicTBue TemriepaTypsl Ha
OpraHu3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skojorumyeckuil (aktop. I[lpucmnocobienus pacTeHuil K
nojepxaHuo BogHoro OanaHca. Kiaccudukanuss pacTeHHH MO OTHOLIEHUIO K
Boze. [Ipucnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAS, HAa36MHO-BO3AYLIHAs, IMOYBEHHAas,
rIlyOMHHAasT  MOANOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DPU3NKO-XUMHYECKHE
0COOEHHOCTH cpesl oouTanus opranu3mMoB. [IpucnocobseHuss Opranu3mMoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckne putmbel. BHemHne m BHyTpeHHUE pPUTMBI. CyTOYHBIE H
roJIMyHble PUTMBL. [IpUCHIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHI KU3HU.

Kusznennsie popmbl opranu3mMoB. [lonsTue o )xu3nenHo popme. KuszneHHbie
dbopMbl pacTeHMil: JepeBbsl, KYCTApHUKU, KYCTApPHUYKH, MHOTOJIETHHUE TpPAaBbI,
oJiHoJIeTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THMIPOOHUOHTHI, T€OOMOHTHI,
a’poOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa >KU3HHU.

buotuueckue paktopsl. Buasl 6MOTHYECKHX B3aUMOJICHCTBUIN: KOHKYPEHIIUS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmel. [lapazutusm, koonepainus, MyTyalusM,
KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoielicTBus  (Tommueckue,  (Qopudeckue, (¢abpuueckue). 3HaUCHUE
OMOTUYECKUX B3aMMOJCHCTBUN Il CYIIECTBOBAaHUS OPraHU3MOB B Cpele
obOutanud. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYEHUSI.

JlemoHCTpauuu

Tabmuupl U cxembl: «OKoJoruueckue QakTopbl», «CBETOBON CIEKTpY,
«IKOJOTUYECKUE TPYIIbl )KUBOTHBIX MO OTHOILIEHHUIO K CBETY», « [emmoKpoBHbIE
AKUBOTHBIE», «XOJOJHOKPOBHBIE >KHUBOTHBIE», «DU3MOIIOrMUECKUE aJanTaluu



KUBOTHBIX», «Cpempl OOWUTaHUSI OpPraHW3MOB», «bHOIIOTHYECKHE PUTMBD»,
«Kuznennslie (opMbI pacTeHuin», « KuzHeHHbIe (OPMBI JKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJUCTBEHHOIO JIeCa», «IDKOCUCTEMA XBOWHOrO Jyeca», «Llenmn nuranus»,
«XUIHUYECTBOY, «ITapazutuzmy, «KoHnkypeH1us», «Cumom03»,
«KoMmeHcanmzmy.

O6opynoBanue: repbapu pacTeHU M SKUBOTHBIX, MPUCIIOCOOJEHHBIX K
BIUSHUIO PA3UYHBIX DKOJOTHYECKUX (PaKTOpOB, TepOapuu CBETOITIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIIMUBbIE KOMHATHBIE PACTEHMSI, TepOapyuu U KOJUIEKIIUU TEIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX pACTEHUM, Uyydesa MTHUIl U 3Bepell, repbapuu
pacTeHMid, OTHOCSIIMXCS K rurpoduram, xcepoduram, me3oduraMm, KOMHATHBIC
pacTeHusl NaHHBIX TPYIII, KOJUIEKIIMN XKUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpenax,
repOapu M KOJUICKIIMM PpACTEHUA U OSKUBOTHBIX, OOJAJaIoONUX YepTamu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBUHM >KU3HHM, repOapuu U
KOJUIEKIIMM PACTEHUN M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUIEKLIUU
KUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOACHCTBUSX.

JlabopaTopnas paGora «BpisiBIeHHE NpPUCHIOCOOJEHUI OPraHu3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTtopnasi pabora «BblsiBlieHHE NPUCIOCOOJEHUM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTra « AHATOMHYECKHE OCOOCHHOCTH PACTCHHI U3 pa3HbIX
MECT OOUTaHUS.

Tema 8. DkoJiorusi BUA0B M MOMYJISIIIMIA

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IIOIMYJIALMH. [Monmynsiuua  kak
Oouonoruyeckasi cucrema. Poiab HEOTHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOruM BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysinuid. OCHOBHBIE TTOKA3aTENW TMOMYJSIUMNA: YHCIEHHOCTb, IUIOTHOCT,
BO3pacTHasi W II0JIOBAasl CTPYKTYpa, POXKIAEMOCTb, NIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

DKoJsiornyeckas CTpykTypa nonyysiuud. OIeHKa YHCIEHHOCTH NOMYJISLUU.
JluHamuyka momyisiuuu U e€ peryisiiusa. buoTudeckuil MOTEHIMAN MOIMYJISLHH.
MopenupoBaHnue TUHAMUKH TONYJAUK. KpruBble pocTa YHCIEHHOCTH NOMYJIALINH.
KpuBble BbDKMBaHUA. Perynsduus 4YMCIEHHOCTH MOMYJSIUA: pojb (aKTOPOB,
3aBUCAIIMX W HE 3aBUCSIINX OT IJIOTHOCTU. DKOJIOTHYECKUE CTPATeTUH BUIOB (I- 1
K-ctparterun).

[Tonsitue 00 sKojorMyeckod Hume BuAa. MectooOutanue. MHOromepHas
Mojzenb 3kosnorndeckor Humm Jx.M. XatumHcona. Pa3zmepsl skosormueckon
Huid. [ToTeHnnanbHas U peaan3oBaHHAs HUIIIN.



Bun kak cucrema mnomyisuui. Apeaibl BUIOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEACHUS W MUTpPALMA KUBOTHBIX. buonoruueckue
MHBA3UH YYyKEPOJIHBIX BUJIOB.

JdemMoHcTpauuu

[Toptper: [Jx. . XaTunHCOH.

Tabmuiel W CXeMbl:  «DKOJOTUYECKHUE XapaKTEPUCTHUKU  TOIMYJISIIHI,
«lIpocTpaHcTBEHHass  CTpyKTypa  MHONyJdsuun», «Bo3pacTHble  NHpaMHUAbI
nonyysiun», «CKOpOCTb  3aceleHUs] MOBEPXHOCTH 3E€MJIM  Pa3IMYHBbIMU
opranuzmamun», «Mogueinsb 3koaorudeckor Humu J[x. M. XatunHconay.

O6opynoBanue: repoapuu pacTCHUH, KOJUICKITUN JKUBOTHBIX.

JlaGopaTopHnasi pa6ora «IIpucnoco6ieHust CEMsIH paCTEHUMN K paCCEICHUIOY.

Tema 9. DkoJj10rHUsI CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBs3u MeExIy
OopraHu3Mamu B OMOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJOKHU
skocucteMm. [1ouBbl 1 Wbl B 3kOcHCcTEMAX. KpyroBopoT BEMIECTB M MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE TTOKa3aTeNM SKOCUCTEMBbI. brioMacca v MpoAyKIUs. DKOJIOTHUECKHUE
MUPaMUJIbl YUCEIl, OMOMACChl U DHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiuiku. Duykmyayuu.
HamnpapneHHbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIe U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUSA Ha
cykueccuu. Knumakcnoe cooOiectso. bruopaznoodpasue u nojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYUBOCTHU COOOIIIECTB.

IIpupoaHBIE DKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopetli U
oKeano8. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbitb.

AHTpOIIOTEHHBIE JKOCHCTEMBI. ATrpo3’KOocucTeMa. ArponeHo3. Paznnuns
ME3K]ly aHTPOINIOT€HHBIMH U IPUPOAHBIMU IKOCUCTEMAMU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [‘opojackas
dnopa u dayna. CuHaHTpomm3aius TOpoOJACKoW QayHbl. buonormdyeckoe wu
X035THCTBEHHOE 3HAUYEHNE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHHUSI OCHOBHBIX B3aMMOJICHCTBUIM OPTaHU3MOB B
IKOCUCTEMAX. Poib Kackaonozo sghghexma u 6ud08-30udpuxamopos (Kioueswvlx
6U008) 6 QyHKyuoHuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTb OPTaHU3MOB, IOIYJISLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT'€HHBIX BO3ICHCTBUIA.



Mexanusmol 6030eticmeus 3d8pﬂ3H€HI/lIZ PA3HbLX MUNoe Ha Cy60p261HM3M€HHOM,
OpP2AHU3SMEHRHOM, nonyiAaAyuOHHOM u IKOCUCIMEMHOM YPOGBHAX, OCHO6bl
IKO02UHeCKo20 HOPpMUpPOBAHUA AHMPONO2EHHO2CO0 8030€liCMEUS. MGTOIIOJ'IOFI/ISI
MOHHUTOPHHI'Aa CCTCCTBCHHBIX U dAHTPOIIOI'CHHBIX 3KOCUCTCM.

JleMoHCTpanun
[Toptpet: A. [Ix. Tencnu.
Tabmumsr  u cxembl:  «CTpykTypa  OMoLeHO3a»,  «DKocucTeMa

IIMPOKOJUCTBEHHOI'O Jiecay, «DKOCHCTEMAa XBOWHOIO Jiecay, «OyHKIHNOHAIbHbIE
TpYyMIBI OPraHU3MOB B 3KocHucTeMe», « KpyroBopoT BeiecTs B akocuctemey, «Llemnu
nuTaHus (MacTOMIHAs, JETPUTHAsA)», «DKOJOTHYecKas MNHpaMuAa YHUCEID,
«2KoyornyecKas nupamuja Onomacchl», «IKOJIOrHMUYecKas MUpaMHlia SHEPTUN,
«O0pa3zoBanue O6onotay, «IlepBuuHas cykueccus», «BoccraHoBIeHHE Jieca MOCe
noxapa», «J9KOCHCTEMa 03epa», «ArpoueHos», «KpyroBopor BEemecTB M IMOTOK
SHEPIUU B arpoueHo3e», «[Ipumepsl ypOoskocuctem».

ObopynoBanue: repObapuu pacTeHU, KOJUIEKIIUN HACEKOMBIX, Uydena NTULL U
3Bepel, repOoapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTCHU, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypoO3IKOCHCTEMBDY.

JlaGopatopnasi pabGora «l3yuenue pa3zHOOOpa3usi MEJIKHUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKeKypeusi «DKCKypCHUsi B THTUYHBIA OuoreoleHo3 (B AyOpaBy, Oepe3HsK,
eJIBbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYypeust «IKCKypCUsl B arpodKoCUCTEMY (Ha TOJI€ WM B TEIUIMYHOE
XO035UCTBO)».

Tema 10. Buocdepa — rinodanbHasi IKOCHCTEMA

buochepa — oOmennanerapHas 000j04Ka 3eMIIHM, TJ€ CYIICCTBYET WIIH
CyILECTBOBAJIA KM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocepe. Obnactu 6uochepst u €€ cocran. JKupoe
BelecTBO Onocdepsl U ero GyHKITUH.

3aKOHOMEpPHOCTH cyIliecTBOBaHusa Onocdepsl. OcodeHHOCTH Onochepsl Kak
rio0anbHON 3KOCcUCTeMBI. JlMHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BELIECTB U OMOTr€OXUMHUUYECKHE IIUKJIIBI (YTraepoa, a30Ta). PATMUYHOCTD sIBJICHUI B
ouocdepe.

3onanbHOCTH 6Mochepsl. [lonsTre o Onome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTHIHH, TPOTIMYECKUE JIeCa, BRICOKOTOPhsl. Kiumar, pacTUTENbHBIA 1 KHUBOTHBIH
MUp OMOMOB CYIIIH.

Crpykrypa 1 QyHKLHS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMANA U
ouocdepHbIX QPYHKITHIA.



JleMoHCTpanuu

[Toptpetsi: B. U. Bepnaackuid, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocdepsl 3eminy», «KpyroBopor azora B npupoe»,
«KpyrosopoTr yriepona B mpupoae», «KpyroBopoT Kuciopojga B HPHUPOIEL»,
«KpyroBopoT Bozibl B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emun», «Tynnapay», «Taitray, «Cmemanunbiii jecy, «lLupokonrcTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTeiHm», « Tponuyeckuii nec.

O6opynoBaHue: repdapuu pacTEHUM pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesioBek U OKpY:KaIOIIAS Cpeaa

DKOJIOTUUECKHE KPU3UChI M MX NpUYMHBL. BosznelicTBue dYenoBeka Ha
ouocdepy. 3arps3HeHne BO3MyIIHON cpeasl. OXpaHa Bo3ayxa. 3arpsa3HeHUE BOJTHON
cpenpl. OxpaHa BOIHBIX pecypcoB. PaspymieHue nouBbl. OXpaHa NOYBEHHBIX
pecypcoB. I3MeHeHne Kinmara.

AHTpPONOreHHOE BO3/ICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIA Mup. OxpaHa
pPaCTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMUIBI OXPaHbl MPUPOJIBI.
Kpacasie kHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
Borannyeckue caibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHBIE TPUHUUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U IPUPOJBI.
PamimonanbHOoe  MPUPOJIONONB30BAHUE U COXpPaHEHHE  OMOJIOTMYECKOIO
pazHooOpa3ust 3emun. OOIIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJOTHUUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCa U €T0 BEPOSTHBIE MOCIECTBUS.

Pa3BuTre METOOB MOHUTOPHHTA Pa3BUTUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedogauus nepexooa K pecypcocbepezaioweu U
KOHKYPEeHmMOoCcnocooHou snepeemuxke. buonoesuueckoe paznoobpasue u buopecypcol.
Hayuonanvuvle ungopmayuonnvie cucmemsl, obecneuugaroujue O00CMyn K
uHgopmayuu NnoO  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbI
sKopeadbuumayuyu dKocucmem U cnocobos 6opvOvl ¢ OUONOBPEIHCOECHUAMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTEM.

JemMoHCTpanuu

Tabmu1et 1 cxembl: «3arps3HeHne aTMochepb», «3arpsi3HeHHE THAPOCcheph,
«3arpsizHeHue nouBb, «llapHukoBbIi 3 PexT», «Oco00 oxpaHsemMbie TPUPOAHBIC
TEPPUTOPHUI», «MOJenu yrpaBIsieMOTro MUpPay.

O6GopynoBanue: (ororpaduu OXpaHsSEMbIX pPaCTEHUM M KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.



3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
IPEIMETA «BAOJIOTUSL. YIJIYBJIEHHBIA YPOBEHbDb»

JIMYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OoOyYaroIMUMUCA TMPOrpaMM CpeaHero oO0mero o0pa3oBaHUs: JIMYHOCTHEIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType NMMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI 10 OMOJIOTHHU
BBIJICTICHBI CIICIYIONINE COCTABIIAIONINE: OCO3HAHUE OOYYarOIIUMUCS POCCUUCKOM
IrPaXXIAHCKOM UIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENENEeHUI0, Haiuyue Mmomusayuu K OOy4EeHUI0O  OHOJIOTHUH,
yeneHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPATUIUNA PpPa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIUMHU CHUCTEME
OHMOJIOTUYECKOT0 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS IKOJIOTUIECKON KYIBTYPHI,
cnocobHocmu cmagums 1IN U CTPOUTH )KU3HEHHBIE TIaHBbI.

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUSI MPOTPAMMBI 110 OMOJIOTMH TOCTUTAIOTCS B
€MHCTBE Y4YeOHOM M BOCHHUTATEIBLHON JESATEIBHOCTH B COOTBETCTBUHM C
TPAAULMOHHBIMUA POCCUMCKUMHU COLUOKYJBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIIaMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUs, CAMOBOCIUTAHUS U
CaMOpa3BUTHSA, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBaYKCHHS K 3aKOHY U IMPABOIMOPSAIKY, YEJTOBEKY Tpy/Ja U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUSA, OCEPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAUIHASIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYXaruien cpee.

JIugyHOCTHBIE pE3yibTaThl OCBOCHUsSI ydeOHoro mpeamera «buonorus»
JOJKHBI OTpakaTh TOTOBHOCTH U CITIOCOOHOCTH 00YYaIONUXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEH TO3WUIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX  BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBa, pacUIMpeHue >KU3HEHHOTO
OTIbITA U OTBITA JEATECIBHOCTH B IMPOIECCE peaau3allid OCHOBHBIX HaIpPaBJICHUM
BOCIIUTATEILHOW I€SITEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3ZUIIMK 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAaHHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUE 3aKOHA
Y MIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOU TBOPUYECKOM JCSITEILHOCTH MPU CO3TAHUH YI€OHBIX
IPOEKTOB, PEIICHUH Y4YEeOHBIX M T[O3HABATENbHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOILICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JACHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJIEH C Pa3HBIMU YOCKACHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLECCE COBMECTHOTO BBITOJIHEHUS
yueOHbIX, TO3HABaTEIbHBIX M HCCIEAOBATEIbCKUX 3a7ad, YBaXUTEIBHOIO
OTHOLIEHUSI K MHEHHIO OIIMOHEHTOB MpU OOCYX ICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOTO0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPAXKIAHCKON MACHTUYHOCTH, MAaTPUOTU3MA,
YBaKEHMSI K CBOEMY HapOAy, YyBCTBa OTBETCTBEHHOCTH repenl PouHoM, ropiroctu
3a CcBOMl Kpai, cBO PolnHY, CBOM SI3BIK M KYJbTYpPY, HNPOLIJIOE U HACTOSIIEE
MHOTOHAI[MOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM MPUPO/IBI,
NOCTUXKEeHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHUSI 3HAYCHHUS OWOJIOTUM B TIO3HAHUM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00I11eCTBA;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy:KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE JYyXOBHBIX IEHHOCTEW POCCUIMCKOTO HAPOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTEIISIM, CO3JJaHHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHUSA LEHHOCTEM CEMEWHOW KWU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs dCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHUIA;

MOHMMAaHHUE 3MOLIMOHAIBHOTO BO3/ICHCTBUS )KUBOM IPUPO/IbI U €€ [IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usmyeckoro BocnuTAHHA, GOPMHPOBAHMS KYJIbTYPbI 310POBbSI W
IMOIMOHAJBLHOTO 0JIarONOJIyYns:

NOHUMAaHUE U pean3alus 3J0pOBOro u 6e3omnacHoro oopasa ;ku3Hu (310pOBOe
UTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaJTaHCUPOBAHHBIN PEXKUM
3aHATHH W OTABIXa, peryasapHas ¢u3ndeckas aKTHBHOCTH), OEpekHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIICHUS K COOCTBEHHOMY (DH3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

NOHUMAHWE UEHHOCTH MNPaBUJ HWHIWBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUSIX, YTPOXKAIOIIUX 3/TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUI U HENMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOICHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy 10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAOJIIO0UE;

FOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOMN
HAIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYIO JEATEIbHOCTD;

HMHTEpEC K pa3iaudHbiM cepaM MpodhecCUOHATIBHOU JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oynymield mnpodeccun U peaTn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPAa30BaHMUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOTHYEeCKOT0 BOCIIUTAHMS:

AKOJIOTUYECKH 11eJIECO00pa3HOE OTHOIICHHUE K MPUPO/IE KAaK UCTOUHHUKY KHU3HU
Ha 3eMJie, OCHOBE €€ CYyIIEeCTBOBAHMS;

MOBBIIICHUE YPOBHSA OKOJOTHYECKON KYJIbTYpbl: TPHOOPETEHHE OIBITA
IJIAHUPOBAHUSI TMOCTYIIKOB W OLEHKM UX BO3MOXHBIX TIOCJIEACTBUM ISt
OKpYXarouen cpepl;

OCO3HaHME TJI00ATIBHOTO XapakTepa SKOJIOTHYECKHX MPOOJeM M MyTeu HX
peleHus;

CIIOCOOHOCTH MCITOJIH30BATh MPUOOPETaeMbIe MPU U3yUYCHUH OMOJIOTUN 3HAHUS
M yMEHUS TpU pEHIeHUH TpodsiieM, CBSA3aHHBIX C  PaAlMOHAIBHBIM
MPUPOJIONIOIL30BaHNEM  (COOMIOZICHME TpaBWUJ  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHUE NEUCTBUM, TPUHOCSIINX BPE OKPYKAIOLIEH IPUPOIHON
cpene, yMEHHE MPOTHO3UPOBATH HEOJIArONMPHUATHBIE SKOJOTHUECKHUE MOCIESACTBUS
NpEeANTPUHUMAEMBIX IEMCTBUN U IIPEAOTBpAIaTh UX;



HaJU4He Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJOTHYECKON KYJIbTYpPBI,
OTbITa NEeSTETLHOCTH AKOJIOTUYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIIbHONW, KOMMYHMKATUBHOM M COIMATBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEATEbHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOI MPaKTUKHU, OCHOBAHHOTO Ha JIMAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3bIKOBOW M YHUTATENIbCKOM KYJIBTYphl KaK CpEJCTBa
B3aMMOJICHCTBHS MEX]TY JIIOJbMU U TIO3HAHUSI MUPA;

MOHMMaHUEe chernudUKA OWOJIOTMM KaK HayKH, OCO3HAHUS €& poJu B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIUJIEHUS, CO3[aHUU LIEJIOCTHOIO
MPEACTABICHUS] 00 OKpPYXAIOIEM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW M pELIEHUH MpodsieM
COXpaHEHUs NPUPOJHOTO PABHOBECHSI,;

yOEKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsI COBPEMEHHON LHMBWIM3ALUU:
o0OecrieyeHrss HOBOTO YpPOBHSA DPAa3BUTHUS MEIULMHBI, CO3JAAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECypCHble  MpPOOJEMbl  pPa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOJA U3 II00AIBHBIX HKOJIOTMUYECKUX MPOOJIeM U
o0ecrieyeHus  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PalMOHAIBLHOMY
WCIIOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HM,

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHMOJOTMYECKUX 3HAHUN B IEJsIX
HOBBIIEHUST OO0IIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'paMOTHOCTH, KakK
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW T'PaMOTHOCTH OOydJarouuxcs, GopMupyemon
MIpU U3y4EeHUH OMOJIOTHH;

MOHUMAHUE CYUIHOCTH METOJOB MO3HAHUS, MUCMHOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TOJy4yaeMble 3HAHUS JUId aHalu3a M
OOBSICHEHUSI SIBICHUI OKPYXAIOLIEro MUpa M MPOUCXOIALNINX B HEM H3MEHEHU,
yMeHHE JellaTh OOOCHOBaHHBIE 3aKIIOYEHHs Ha OCHOBE Hay4HBIX (DaKTOB H
UMEIOIIUXCS JaHHBIX C LIeJIbIO TIOJYYEeHHUsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO MCHOJB30BaTh OMOJIOTMUECKUE 3HAHUS IS
pelieHus npo6yieM B peaibHBIX KU3HEHHBIX CUTYalIUsX;

OCO3HaHWE ILIEHHOCTU HAy4YHOH JEeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIbHO U B IPYIIIIE;

FOTOBHOCTh U  CIHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUI0 U
caM000pa3oBaHuI0, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3yabTaThl OCBOCHHUS ydeOHOoro mpemmera «buomorwsy»
BKJIFOYAIOT: 3HAYUMbIC I (OPMHPOBAHHUS MHUPOBO33PEHUS OOyUYAIOIIHUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIeHAyYHbIE MOHATHUS, OTpakKaIolue
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIh3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBIIEHUE, MPOIIeCC,
CUCTEMa, Hay4YHBbIN (haKT, MPUHIUII, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue, HabJoIeHue, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUE); YHUBEPCAIbHbIC
yueOHble JeHCTBUsA (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE, PETYJISATUBHBIC),
oOecrneunBaronye GopMupoBanue GyHKIUOHATBHOW IPaMOTHOCTH U COLIMAIBHOM
KOMITETCHIINM ~ OOYYarOIIMXCs; CIMOCOOHOCTh  OOYYalomUXCs — HCIIOIh30BaTh
OCBOCHHBIC MEKIUCIUTIINHAPHBIC, MUPOBO33PECHUYECKHUE 3HAHUS ¥ YHHBEPCATbHBIE
y4eOHbIE IEUCTBUS B TIO3HABATEILHON U COLMATLHOM MPaKTHKE.

B pesynbTaTe u3ydenusi OMOJIOTUU Ha YPOBHE CPETHETO 00IIero 00pa3zoBaHus
y oOyuaromierocss OyayT chOpMUpPOBaHbl [O3HABATEbHBIE YHUBEPCAJIBbHbBIC
y4deOHbIE JEeHCTBHs, KOMMYHUKATHBHBIC YHHUBEpPCAJbHBIC YyYeOHBIC IEHCTBUSA,
PEryJIsTUBHBIC YHUBEPCAJIbHBIC YUeOHbIC IEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeramnpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS TPOrPAMMbl CPEIHETO OOIIETO
00pa3oBaHUsl TOJKHBI OTPAXKATh:

OBJaneHue YHHUBEPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbLHbIMH
AEeUCTBUSIMM:

1) 6a3oBbIe JIOrHYeCKHE TeCTBHSA:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTH W aKTyallu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWM TPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, KiIaccuduKammum, 0000IeH s ), pACKPHIBATh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEepHbIC MPH3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeneNsaTh LEeTu JeATeNbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUH UX
JTOCTHKCHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU LIETISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUM
YKABOM ITPUPOBI;

CTPOUTH JIOTHYECKHE pacCyXJIeHUsS (MHIYKTHBHBIC, JACAYKTHBHBIC, TIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pacCMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTh CXeMHO-MO/ICJIbHBIE CPEJICTBA JIJIS PEICTABICHUS CYIIIECTBEHHBIX
CBS3€H ¥ OTHOIICHWHA B M3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
POTUBOPEYHMIA PaA3HOTO pOJa, BBISABICHHBIX B PA3JIMYHBIX HHOOPMAIMOHHBIX
UCTOYHHKAX;



pa3pabaTbiBaTh IJIaH PELIECHHUS MPOOJIEeMbl ¢ YYETOM aHalu3a MMEIOIINXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ACSATEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIBTATOB
LEJISIM, OLICHMBATh PUCKU NOCIEIACTBUMN AESATENbHOCTH;

KOOPAMHUPOBATH U BBINIOJHATE paOb0TY B YCIOBUSIX PEAIBHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBILUIEHUE NIPU PEIICHUHN )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIe0BATEIbCKHE NeiiCTBUS:

BJIa/I€Th HaBbIKaMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss MpoldjeM, CHOCOOHOCTBRIO M TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY MOUCKY METOOB PEIIEHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB NIO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHbIE BUIBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HaHUS, €ro MHTEpIpeTald, NpeoOpa3oBaHUI0O M NPUMEHEHUIO B Y4EOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMupOBaTh HAyYHBIA TUI MBIIUIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh U (HOpPMYNIHpPOBaTh COOCTBEHHBIE 3aJauyud B 00pa3oBaTEIbHOU
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3W W aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTATh THUNOTE3Y €€ PeIICHUs, HAXOAUTh apryMEHTHI U1l J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJIyYCHHBbIE B XOJE€ PEIICHHUsS 3aJadd  pe3yJbTaThl,
KPUTUYECKH OLEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYAaI[UsIM, OLIEHUBATh TPUOOPETEHHBIN OMBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA TMOUCK MEPEHOca CPEACTB U CHOCOOOB
JEeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M IMPAKTUUYECKYIO OOJacTH
KHU3ZHEJECATEIILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUrMHAJIbHbIE MOIXOJbl U PEUICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(MOpMaIuu (TEKCTe y4eOHOTro
nocoOusi, Hay4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax daHHbBIX, B VIHTepHeTe), aHaIM3upoBaTh
UH(OPMAIIUIO PA3IUYHBIX BUIOB U (GOPM MPEICTABICHUS, KDUTHUECKU OLIEHUBATh
€€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;



dbopMynHpOBaTh 3aMPOCHl U TMPUMEHSITh PA3THYHBIE METOIBI MPU TOUCKE H
oTbope Ouosornyeckor mHpopMaIu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajady;

npuoOpeTaTh OMBIT HMCHOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3TUIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaJbHYIO  GOpMy  MpeACTaBICHUS
ouosiorndeckor nHpopManmu (cxeMbl, rpaduKy, JUaArpaMMbl, TAOIUIIbI, PUCYHKH U
apyroe);

WCIIOJIh30BaTh HAYYHBIA SI3bIK B KaueCTBE CpEACTBA Mpu padbore ¢
Oouonoruyeckod MHPOpMALMEH: NPUMEHSTh XUMHUYECKHUe, (U3UUECKHE U
MaTEeMaTU4YECKUe 3HaKU W CHUMBOJBI, (popmyiibl, aOOpeBUaTypy, HOMEHKIATYPY,
WCIIONIB30BaTh W TPEOOpPa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIIQJICTh ~ HaBBIKAMH  pAacloO3HAaBaHWSA W 3alUTHl  WHOOpMaIuH,
UHGOPMAITMOHHON O€30MaCHOCTH JINYHOCTH.

Ogiagenne yHUBEpPCAJIbLHBIMU KOMMYHUKATHBHBIMY J1€liCTBUSIMU:

1) o0mmenue:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4aCTBOBATh
B JWAJIOTe WU JHUCKYCCHH IO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIHHO BBITIOJHEHUS MpeiaraeMoi
3aJ1ayd, YYUTBIBATh HHTEPECHl M COTJIACOBAHHOCTH IMO3UIMHN IPYTUX YIACTHHUKOB
JAaJiora Uiv JTUCKYCCHUM);

pacmo3HaBaTh HEBepOaJbHBIE CpEACTBA OOINCHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMH OOIEHWS W B3aUMOJICUCTBHS, MOHUMATh
HaAMEPEHUS JIPYTUX JIIOJIEeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl JIeSITeJIbHOCTD:

MOHMMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHIYaIbHOM
paboThI IPH PEIICHUN OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYITOBLIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4u;

BBIOMPATh TEMATHUKy U METOAbl COBMECTHBIX JECUCTBHHN C y4&€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;

MpUHUMATh II€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BHIBATH U
KOOPIUHUPOBATh AECHUCTBUS MO €€ IJOCTHXKEHMIO: COCTABJIATH IUIAH JIEUCTBUM,



pacrnpenenarTb pojiu ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYXKIaTh pPe3yibTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAAa M KKJOTO yYaCTHUKA KOMAH/ bl B OOIINN
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE TIPOEKTHI, OLEHUMBATh HACH C TO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIAATh MO3UTUBHOE CTPATETMYECKOE IOBEJACHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSABIISATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHUBHBIM.

OBiaieHHe yHUBEPCAJIbHBIMH PeryJIsiTUBHBIMU ACHCTBUAMMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS Ui BBISBICHUS MpoOJieM M UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHMWA 1IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKHM B CBOUX JEHCTBHUSIX M MOCTYIKAaX MO OTHOIIEHHWIO K KUBOHW MPUPO/E,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh NO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/lauyll B 00pa30BaTENIbHOM
NEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTABJIATH IJIaH PEUICHUs TPOOJIEMBI C YIETOM HMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pactMpsTh paMKH y4eOHOTrO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUM;

JieNlaTh OCO3HAaHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pELIeHHE;

OIICHUBATh MTPUOOPETEHHBIMN OIIBIT;

crnoco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pPa3HBIX O00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  TO3HABATEIBHON  peQuieKCMM Kak  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHMM, MCIOJIb30BaTh MPUEMBI PeICKCUU NIl OIEHKH CUTYyaIlllH, BBIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBAaTh PUCKHM U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HX
CHW)KECHHUIO;

MPUHUMAaTh MOTHUBBI U apryMEHThl JPYTrMX @pPU aHajdu3e pe3yJbTaToB
JeSITeNIbHOCTH;



3) npuHsATHE Ce0sT U APYTHX:

MpPUHUMATH ceOsl, TOHMMAasi CBOM HEJTOCTATK! M JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHThl JAPYrMX NpH aHAIU3E PE3YJIbTaTOB
NEeSTENbHOCTH;

MPU3HABATh CBOE TIPABO M TIPABO APYTHX HA OITHOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C MTO3UIIUH APYTOT0 YEIIOBEKA.

HNPEIMETHBIE PE3YJIbTATHI

[IpeameTHble pe3ynbTaThl OCBOCHHUS COACp)KaHUA Y4yeOHOro IpeamMera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTUPOBaHBI Ha oOecleyeHue
npodmwibHOTO  OoOydeHHs  oOydaromuxcs  Owosormm. OHM  BKJIIOYAIOT:
cnerupudecKkue i OMOJIOTHH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpPa30BaHUI0 3HAHUHM, BUJBI JIEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU M UX NMPUMEHEHHUIO B PA3JIMUHBIX YUYEOHBIX, a TAKKE B
peanbHbIX XU3HEHHBIX cuTyauusax. lIpenMeTHble pe3ynbTaThl MPEACTABICHBI MO
rojiamMm U3y4eHus.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpeameTa «buomorus» B 10
Kjlacce NOIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ W PO OUOJOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOJBl U  PEIICHWU MpoOJieM  palOHAIBLHOIO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKHUX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAra0IIUe OWOJOTHYECKUE TEPMUHBI M TIOHSTHS (OKU3HB, KIIETKa,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYJSlUs, CaMOBOCIPOU3BEIICHHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT M Pa3BUTHE), OMOJOTHYECKHE TEOPUU
(knerounast teopust T. [lIBanna, M. lllnelinena, P. BupxoBa, XpoMOCOMHasi TEOpHsI
HacienctBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o meHrtpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KyJIbTYPHBIX PACTEHUH ), 3aKOHBI (€IMHOO0pa3Us
MOTOMKOB TIE€PBOr0 TOKOJICHUSI, PACIIEIJICHUs], YUCTOThI TaMeT, HE3aBUCHUMOTO
HacinenoBanuss [. MeHngens, TOMOJIOTUYECKUX PAJOB B  HACJIEICTBEHHOU
m3menunBoct H. V. BaBunoBa), mpuHIUIIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJIaMH HAyYHOTO TO3HAHMS, HUCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKHBBIX OOBEKTOB (OMHCAaHUE, W3MEPECHHE,
HaOII0ICHNE, DKCTICPUMEHT);

YMEHHUE BBIICIATH CYIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, PACTEHUMN, )KUBOTHBIX U UEJIOBEKA, CTPOCHHSI OPTAaHOB U CUCTEM
OpPraHoOB pAaCTeHWH, >XUBOTHBIX, YEJIIOBEKA, IPOILIECCOB KUBHEAECATEIbHOCTH,



MPOTEKAIOIIUX B OPraHU3Max PAcTEHUM, KUBOTHBIX M YEJOBEKa, OMOJOTUYECKIX
IPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OpOKEHUS,
aBTOTPO(MHOTO U reTepoTpoHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeTOTeHe3a, IMOPUOTeHe3a, MOCTIMOPUOHATBHOTO PA3BUTHA,
pPa3MHOXKEHHUS,  HWHIWBUIYaTbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICICTBHS T'€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY OPraHOMIaMH KIETKH U HUX
(GYHKIIUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEW W WX (PYHKIUSAMH, MEXIY
opraHaMM W CHUCTEMaMH OpPraHOB y pacTEHUM, KMBOTHBIX M YEJIOBEKAa M HX
GYHKUIUSAMH, MEXKIYy CHUCTEeMaMH OpPraHoB M HMX (YHKIMSIMH, MEXKIY STaraMu
oOMEHa BEUIECTB, ITallaMU KJIETOYHOTO UKJIA U )KU3HEHHBIX [IMKJIOB OPraHU3MOB,
TanaMu 3MOPUOHAIBHOTO Pa3BUTHUS, TE€HOTUIIOM M (PEHOTHNOM, (DEHOTUIIOM H
dbakTOpaMu cpesibl OOUTAHUS;

YMEHHUE BBISIBJIATh OTIIMUUTENbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIUE APIyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY JJIsi J0KAa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYCCKUX TPYIIIT;

yMEHHUE pellaTh OMOJOTUYECKUE 3a]]a4H, BBISIBISTH IPUYMHHO-CIICICTBEHHBIC
CBSI3M MEXKIY UCCIIETyeMbIMU OMOJIOTMUYECKUMH MPOLIECCaMU U SIBJICHUSIMHU, JI€1aTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTAOOPATOPHBIE U TPAKTUYECKHUE PabOThI, COONIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIIOTE3bl, TMPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpenctBamu, (GOPMYIUpPYs LENlb KCCIEIOBAaHUSA, AHAIM3UPOBATH IOJYyYEHHbIE
pe3yNbTaThl U JEJaTh BHIBOIBI,

yMEHHUE Y4YacCTBOBaTh B Yy4eOHO-HCCIIENOBATEILCKONW paboTe 1o OHOJIOTHH,
HKOJIOTUU U MEIUIIMHE, TMPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIECTB, W
nyOJMYHO  TPENCTaBIsITh  TNOJyYEHHBIE  pPE3ylbTaThl HAa  YUYEHUYECKUX
KOH(EPEHILIUSX;

YMEHHUE OLIEHUBATh STUYECKHE aCMEKTbl COBPEMEHHBIX HCCIIECIOBAHUN B
o0acTé OUOJIOTUU ¥ METMIMHBI (KIOHUPOBAHNE, UICKYCCTBEHHOE OILJIOJJOTBOPEHUE,
HaIpPaBJIEHHOE U3MEHEHNE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

yMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHanTbHON
NEATEeIbHOCTU B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIyOJsaTh MO3HABATEIbHBIN
WHTEpEC, HAMPABJIECHHBIM Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOMIEH MTpodeccuu u
NpOJOKEHHE OMOJIOTMUECKOro 00pa3oBaHUsT B OpraHU3alUsAX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.



[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorus» B 11
KJ1acce JOJKHBI OTPAKATh:

c(hOPMHUPOBAHHOCTh 3HAHMA O MECTE€ W pPOJIM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B MO3HAHUU 3aKOHOB MPHUPOABl U PEUICHUH SKOJOTUYECKHUX
npo0ieM 4YeloBeuecTBa, a TakkKe B PEIICHUH BOMPOCOB PAIMOHAIBHOIO
IPUPOAOIIONH30BaHUS, U B (DOPMUPOBAHUM 1IEHHOCTHOTO OTHOUIEHUSI K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJIC POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHUE BIJAJIETh CUCTEMOM OHOJIOTMYECKHX 3HAaHMUM, KOTOpas BKIIIOYAET
omnpeneneHuss ¥ TMOHMMAaHHE CYIIHOCTH OCHOBOIMOJAraroluX OHOJIOrHYeCKUX
TEPMUHOB M TOHATHM (BHI, dKOcucTeMa, Ouocdepa), OMOIOTMYECKUE TEOPUH
(aBomronionHas Teopus Y. JlapBuHa, CHHTETHUYECKAsT TCOPHS DBOJIONNHN), YUCHUS
(A. H. CesepiioBa — o myTsiX ¥ HampaBieHusx sBojronuu, B.. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTHueckoro paBHoBecus Jk. Xapau u B. BaiinOepra,
3apoabimieBoro cxoactsa K. M. bopa), npaBuna (mMunumyma 1. JluGuxa,
AKOJIOTMYECKON THpaMUJIbl SHEPruM), rumote3nl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJaMH  HAyYHOTO  TO3HAHUS,
UCIIOJIb3yeMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HAONIOJCHHUE, DKCIIEPUMEHT), CIOCOO0aMU BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX M3MECHECHHUI B IPUPOIC;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE TMPU3HAKU: BHJOB, OHOTE€OIICHO30B,
PKOCUCTEM M OMocdepbl, CTaOMIM3UPYIOIIETO, IABMKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJUTONaTPUIECKOTO U CUMIIATPHUECKOTO BHI000pa30BaHMs,
BIUSHUS ~ JBWKYIIUX  CHJ  DBOJIOIMM  HAa  TEHOMOHJ  TOMYJISAINH,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUs, YepeI0OBaHUs HAMpPaBICHUN
ABOJTIOIMH, KPYTOBOPOTA BEIIECTB U TTOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHUE YCTaHABIWBATh B3aWMOCBSI3M MEXKIY TIPOIECCAMU  SBOJIIOIHH,
JBIDKYIIAMHA CHJIAaMHA aHTPOIIOTeHE3a, KOMITOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM H
IIPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYMUTENBHBIE  TPU3HAKU  JKUBBIX  CHUCTEM,
MIPUCIIOCOOICHHOCTh BHJIOB K Cpele oOMTaHUs, aOMOTHYECKHMX M OMOTHYECKUX
KOMIIOHEHTOB ~ 9KOCHCTEM, B3aUMOCBSI3€M OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTE€HHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIONINE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CMMBOJIUKY JIJIsl JIOKa3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CpPe/Ibl 0OUTAHUS, €TUHCTBA



YeJIOBEYECKMX pac, HEOOXOIUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MIPUPOJIBI M YETIOBEUCCTBA;

YMEHHE petiaTb OMOJIOTHUECKHUE 3a/1a4H, BBISIBIISITh MPUIMHHO-CIICJICTBEHHBIC
CBSI3M MEXKIY UCCIIETyeMbIMU OMOJIOTHUYECKUMHU MPOIIECCaMU U SIBICHUSIMHU, JI€TaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHHH TTOJTyUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHITH JIA0OPATOPHBICE M TPAKTHUECKHE pPadOThI, COOIIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, MPOBEPATh HX OSKCHEPUMEHTAITHHBIMU
cpeactBaMu, (GOpMyIUpys Ledb HUCCIEIOBAHMs, AaHATU3UPOBATH IOJYYCHHBIC
PE3yNbTaThI U JACNaTh BBIBOIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe Mo OnosIoTHhH,
AKOJIOTUU U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIECTB, W
nyOJMYHO  TPENCTaBIsATh  INOJYyYEHHBIE  pPE3ylbTaThl HAa  YUYEHHYECKUX
KOH(EpEeHIUSIX;

YMEHHE OIIEHWBATh TUIIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YEIOBEKA
U YEJIOBEUYECKUX pac, O MPUUMHAX, NOCIEACTBUIX M CIOCO0aX MpPeIOTBPALICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYILIECTBIIATh OCO3HAHHBIA BBIOOp OyAyied npodeccuoHanbHOU
JESTENbHOCTH B 00JacTH OMOJIOTHH, YKOJIOTUH, TPUPOIOTIONH30BAHUS, MEAUIIMHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEIbCKOTO XO3SICTBa, MHUIICBOU
IPOMBIIIVICHHOCTH, YTAyOJNsATh TO3HABATENbHBIM HWHTEPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccud ©W  MPOJIOJDKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPraHHU3AIUAX CPETHEro MpoheCCUOHATBLHOTO U
BBICIIIETO0 00Opa30BaHUsI.



4, TEMATUYECKOE IINTAHUPOBAHUE

TemaTnueckoe ITaHUPOBAHUC C YKa3aHUEM KOJINYCCTBA aKaACMHUYICCKUX YaCOB, OTBOJAMMBIX Ha OCBOCHHUC Ka)KILOﬁ TCMBI yqe6H0ro

npeameta «buonorus. YrinyOneHHbIM YPOBEHb» U BO3MOXHOCTH HUCIIOJIB30BAHUS IO 3TON TeME IEKTPOHHBIX (IIU(POBBIX)

00pa3oBaTeIbHBIX PECYPCOB, SIBISIOMUXCA YU€OHO-METOAMYECKUMH MaTepruanaMu (MyJIbTUMEIUNHBIE IPOTPAMMBI, SJIEKTPOHHBIE

Y4eOHUKH U 3aJaYHUKHU, DJIEKTPOHHbIE OMOIMOTEKH, BUPTYaJIbHbIE 1a00OPATOPUH, UTPOBBIE POTPAMMBI, KOJUIEKIUHU U(PPOBBIX

00pa30BaTEbHBIX PECYPCOB), UCIIOJIB3YEMbIMU AJI1 00Y4YEHUS 1 BOCITUTAHUS Pa3IUYHBIX TPYIII MOJIb30BaTeNeH, MpeacTaBIeHHBIMU
B 3JIEKTPOHHOM (IIPOBOM) BUE U pean3yronuMu augaktuueckue BosMoknoctu UKT, comeprkanue KOTOPBIX COOTBETCTBYET

3aKOHO/IaTENIbCTBY 00 0Opa3oBaHUM).

10 KJIACC
KosmuecTBo 4yacoB DJIEKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ Konrtpoasubie | Ilpakrnyeckue
NPOrpamMMblI Bcero o0pa3oBare/bHbIE
padoThI padoThI pecypes!
1 buoiorus kak Hayka
2 JKuBble cucTemMbl U UX U3yYEHHE
3 buonorus kietku 0.5
4 XuMHYeckasi OpraHu3anus KIeTKN 10
5 Crtpoenure 1 pyHKINU KIETKH 8
6 OOMeH BellecTB U IpeBpalleHue SHEPTUH B 9 1
KJIETKE
7 Hacnencteennas undopmanus u 9 05
peanuzanus €€ B KIETKe
JKU3HEHHBIN UK KIETKU 6 1
Crpoenue 1 pyHKIIMHM OpraHU3MOB 17 15
10 Pa3smHoOXkeHue 1 pa3BUTUE OPraHU3MOB 8 15




1 I'enernka — HayKa O HAaCJIEICTBEHHOCTU U 9 05
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJICJICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 ['eneTuka yemoBeka 3 0.5
15 CenekIusi OpraHu3MoB 4 1
16 broTrexHoyorus ¥ CMHTETHYECKasi OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KJIACC

KosimyecTBo yacoB DJIeKTPOHHbIE
Ne 11/ HaumeHoBaHMe pa3iesoB U TeM Korrpoasnpie | Tpakruseckue (uudposbie)
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTsbI pecypest
1 3aposkIeHUE U Pa3BUTHE IBOTIOIIMOHHBIX 4
MPEJICTABICHUI B OMOJIOTHI
2 Mukpo3Botonus U €€ pe3ynbTaThl 14 2
3 Maxkpo3Boronus 1 €€ pe3ylIbTaThl 6
4 [Ipoucxoxaenne u pa3BUTHE )KU3HH HA 15 15
3emie
5 [TpoucxoxaeHne yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aWMOOTHOIICHHUSX
6 OpPraHMU3MOB M HaJIOPTAHU3MEHHBIX CHCTEM 3 0.5
C OKpY2Karolleu cpeaou
OpraHu3msl 1 cpeia OOMTaHUs 15
DKOJIOTUsl BUJOB U MOMYJISIIUN 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTNYECKUE 12 05
CHCTEMBI
10 Buocdepa — riobanbHas sKocucrema
11 YenoBek 1 OKpyXkarolas cpena
12 PeszepBHOE Bpemst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 75




5. TIOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTH4yeckue
padoThI

JlaTa
U3yYeHust

DJIeKTPOHHBIE
uudposbie
oOpa3oBarTe/ibHbIE

pecypchl

Buomorus kak KoMIJIeKcHas HayKa U KakK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBBIE CCTEMEBI U X CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XUBbIX CUCTCEM

Wcropust OTKpBITUS U U3YyUEHUS KIIETKHU.
Knerounas reopus

MeTonabl MOJIEKYJISPHON U KJIIETOYHON
6uonorun. [Ipaktuyeckas padora
«3yueHne MeToI0B KJIETOYHOMN
O6uomnoruu (xpomarorpadus,
anekTpodopes, muddepeHImaTbHoe
ueHtpudyruposanue, I1LP)»

0.5

XUMHYECKUU COCTAB KIIETKH

MI/IHepaJ'ILHBIC BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJIb

Opraanyeckre BemecTBa KIETKH —
6enku. JlabopaTopnas pabora
«O0bHapyxeHue 0€JIKOB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

0.5

CgoiicTBa, knaccudukanus u QyHKIUA
0enKoB




10

Opranudeckue BeIecTBa KIETKH —
YIJIEBOJIBI

11

OpI‘aHI/I‘IeCKI/Ie BC€IICCTBA KIICTKHN —
JIMITN b1

12

Hyxkneunossie kucnorsl. JIHK u PHK.

JlabGopaTtopHast padota «VccnenoBanue
HYKJICMHOBBIX KUCIIOT, BBIJICIEHHBIX H3
KJIETOK Pa3JIUYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuuu AT®. [lpyrue
nykieozunaTpudocarsr (HTD)

14

CexBenupoanue JJHK. Metoibl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MIPOTEOMHKH

15

MeTto1bI CTPYKTYpHOM OHMOJIOTUU

16

Tunel kierok. [Ipokapuornyeckas KieTka

17

CtpoeHnune 2yKapuoTHIECKON KIIETKH.
[TpakTuyeckas padora «3yuenue
CBOWCTB KJIETOUHOW MEMOpPaHbI»

0.5

18

IToBEpXHOCTHBIN anmnapar KJIeTKH

19

OnHoMeMOpaHHbIE OPraHOUbI KIETKH.
[TpakTrueckas pabota «3yuenue
JABVIKCHUSA HUTOIIA3MBI B paCTUTCIIBHBIX
KJIETKax»

0.5

20

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:
MUTOXOHJIPHH, IITACTHIBL. JlaGopaTopHas
paborta «/ccnenoBaHue mia3Mom3a 1
JIETUTa3MOJIN3a B PACTUTEILHBIX KIETKAX»

0.5

21

HememOpaHHbIe OpraHouIbl KIETKH




22

Crpoenue u pyHKUIUU sApa

23

CpaBHUTEIbHAS XapAKTEPUCTUKA KJIETOK
sykapuort. JlabopaTopHas pabora
«M3ydyeHne cTpoeHus KJIETOK pa3IM4HbIX
OPraHUu3MOBY

0.5

24

ACCUMUISIIINS U TUCCUMIIIALIAS — JIBE
CTOpOHBI MeTaboau3Ma. THurbs oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTamuTHIeCKONH aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMHJIa3bl WU
KaTasasbl)»

25

®depMeHTAaTUBHBIHN XapaKTep peaKiiii
KJieTouyHoro merabonusma. Jlaboparopuas
pabora «M3ydyenue pepMeHTaTUBHOTO
pacIieruieHus IEpOKCHIa BOAOPO/ia B
PAaCTUTENBHBIX U JKUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpH! U OENKU-UHTHOUTOPHI

27

ABTOTpO(DHBIN TUIT OOMEHA BEILIECTB

28

dorocunTe’

29

Xemocunres. JlaboparopHas paborta
«CpaBHeHHe MpoIrieccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIEe OpraHu3MbL. Bus
opoxenus. JlabopaTtopnas padota
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
TIBIXQHUSDY

31

AspoOHBIC OpraHU3MBI. DTarlbl
HHEPTeTUUECKOr0 0OOMEeHa. DHEPTHs




MEMOpPaHHOTO I'paIueHTa IPOTOHOB.
Cunte3 AT®: Pabota nporonnoit AT®-
CHHTA3bI

O0001eHre ¥ cucTeMaTU3aLMs 3HAHUA
o TeMme "OOMEH BEIIECTB U
npeBpalleHre SHeprun B kietke" /

32 KonTponbhas padora no reme "O6MeH
BEIIECTB U MIPEBpPALICHUE SHEPTUHU B
KJeTke"

33 Peakiiuu MaTpu4HOTO CHHTE3a

34 TpaHCcKpunus — MaTPUYHBIN CUHTE3
PHK

35 Tpancuanus u e€ dTamnsl

6 Konnposanue amuHokucior. Poib
pubocom B OmocuHTe3e Oenka

37 Opraauzanus reHoMa y IpOKapuoT
9YKapHUOT

38 MonekyasipHble MEXaHU3MbI SKCIIPECCUN
T€HOB Y 9 YKapHOT
Bupycer — Heknerounbie GOpMbI )KU3HA

39 U obnuraTHele napasutsl. [IpakTruueckas 0.5
pabota «Co3nanne MOJEITH BUPYCa»

40 BupycHsle 3a001eBaHus YenoBeKa,
JKUBOTHBIX, PACTEHUI

41 HanorexHonoruu B 6Moi10ruu u
MeIULHE

42 JKU3HEeHHBIN IUKIT KJIIETKA

43 Matpuunslii cunte3 JJHK




Xpomocomsl. JTaboparopHas paborta

44 «M3yueHne XxpoMocoM Ha FOTOBBIX 0.5
MHKpOIIperapaTax»

45 JleneHue KIETKH — MHUTO3
Tumns! knetok. Kapuoknnes ¥ LUTOKUHES.
Peryisinus »KM3HEHHOIO LIUKIIA KJIETOK.

46 JlaboparopHas pabota «HabmoaeHne 0.5
MHTO32 B KJIETKaX KOHUYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIpenaparax)»
O06o0011eHe U cucTeMaTU3alus 3HaHUN
no temaM "Hacnencrennas nagopmanus

47 U peanm3anys ee B kietke", "YKu3HeHHbIH
ki kietkn" / KontposbHas padoTa mo
teme "Peakuuu MaTpUyHOTrO cUHTE3a"

48 Opranusm Kak eIMHOE LEN0e

49 Txanu pacrenuii. JlaboparopHas pabota 05
«3y4yeHne TkaHel pacTeHUN» '
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «3ydeHune TkaHeH 0.5
KUBOTHBIX
Opranel. CucTeMbl OPraHoB.

51 JlaGopatopHas pabota «/3yuenue 0.5
OpraHOB IIBETKOBOTO PACTEHHSI

52 Ornopa Tena opraHu3mMoB

53 JIBI>KEHME OPTaHU3MOB

54 [lutanne opraHu3MoB

55 [MuTanue NO3BOHOYHBIX KUBOTHBIX.

HI/IH_IeBapI/ITeJ'IBHaﬂ CHUCTEMA YCIIOBCKaA




56

I[bIXaHI/IC OpraHnu3smMoB

I[BIX&HI/Ie ITO3BOHOYHBIX ) KUBOTHBIX U

57
YeoBeKa
58 TpaHCcHOpT BEIIECTB y OPraHU3MOB
59 KpoBeHnocHas cuctema mo3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa
60 Boigenenue y opranuzMon
61 3almmra y OpraHu3mMoB
62 NMMmyHHas cucrema uenoBeka
63 PazapaxumMocTh U perynsuus y
OpraHu3MOB
64 ['ymopanbHast peryasiuus U S3HIOKpUHHAsS
cucTeMa JKUBOTHBIX M YelloBeKa
65 @DopMBI pa3MHOKEHHUST OPTraHU3MOB
66 [TomoBoe pa3MHOKEHHE
67 Meiio3s
["amerorenes. OOpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JTabopaTopHas paboTa 05
«M3y4yeHne cTpoeHHs MOJIOBBIX KIJIETOK Ha '
TOTOBBIX MHUKpOIIpETIapaTax»
69 WuauBrIyaibHOE pa3BUTHE OPTaHU3MOB
— OHTOT€HE3
20 3akyaaKa OpraHoB U TKaHEH U3
3apOJIBILIEBHIX JTUCTKOB
7 Poct u pa3BuTHE KUBOTHBIX. 05

JlaboparopHas paboTa «BrisBrieHHE




IMPU3HAKOB CXOACTBA 3apOHBIm€ﬁ
IIO3BOHOYHBIX XXUBOTHBIX)

72

Pa3zMHOKeHUE U pa3BUTHE PACTCHUH.
JlaGopaTtopHnas pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICIINX
pacTeHui»

0.5

73

O06o0011eHre 1 cucTeMaTu3aLus 3HaHu|
no teme "Ctpoenne u QyHKIIH
opranu3moB" / KontposbHas paboTa o
teme "Ctpoenue u GyHKIUUA OPaHU3MOB"

74

Hcropust cTaHOBIICHUS M Pa3BUTHUS
TeHETUKHU KakK Hayku. OCHOBHBIE IOHSATHS
¥ CUMBOJIbI TeHeTUKU. JlabopaTopHas
paborta «Jlpo3oduia kak 0OBEKT
TeHETUYECKUX UCCIIeJOBaHUID)

0.5

75

3aKOHOMEPHOCTH HaCJI€0BAaHUS
npu3HaKoB. MoHOrnOpuaHOE
ckpemuBanue. [Ipakrndeckas padbora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUIHOTO CKPEIMBAHUS Y
npo3o¢puer”

0.5

76

[MuTonormyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77

AHanuzupyoluiee CKpeliBaHue.
HenonHnoe nomuHnpoBanue

78

JurubpuiHoe CKperyBaHue.
[IpaxTuueckas padbota «M3yuenue
pe3yabTaTOB TUTHOPUIHOTO
CKPELIMBAaHUS Y APO30(PHIIBI»

0.5




[{uTomornyeckue OCHOBBI TUTUOPUTHOTO

79 1
CKPEIIBAHHSI

80 CleruieHHOE HacJIeI0BaHHUE IMPU3HAKOB 1

81 XpOMOCOMHasI TEOPHS HACTIEACTBEHHOCTH 1

82 ['eneTunka nmosia 1

83 I'eHoTHn xak mejgocTHas cCucTeMa 1

84 I'eneTnyecknii KOHTPOJIb PA3BUTHSA 1
pacTeHUl, )KUBOTHBIX U YeIOBEKa

85 M3MeHunBOCTh NpHU3HAKOB. Bubl 1
W3MEHYNBOCTH

86 MoaudukamoHHas K3MEHYNBOCTh 1
BapuanmonHslii psii v BapuamoHHas
kpuBas. Jlaboparopnas padota

87 «MccnenoBanue 3akOHOMEPHOCTEN 1 05
MOTU(PUKATTMOHHOW N3MEHUYNUBOCTH. '
ITocTpoeHne BapralimOHHOTO psiia U
BApUALIMOHHOMN KPUBOW»

88 I'enoTHnMUecKast U3MEHYUBOCTD. 1
KomOuHaTuBHAs N3MEHUUBOCTD
MyTtannoHHas U3MEHYHBOCTb.

89 [IpakTuueckas padorta «MyTtauu y 1 05
Jpo30¢uiIbl (Ha TOTOBBIX ’
MUKpOITpernaparax)»

90 3aKOHOMEPHOCTU MYTAIl[MOHHOTO 1
npouecca. JMUreHeTHKa U SIUTeHOMUKA

91 O0001eHne U cucTEMATU3aLMS 10 TEME 1 05

"I'eHeTHKa - HayKa O HACJIEICTBEHHOCTH U




U3MEHYHUBOCTH OPTaHU3MOB" /
KonTponbHnas padora no teme "['eneruxa’

'

92

I'eneruka yenoseka. [IpakTuueckas
pabora "CocTaBiieHue U aHAIU3
pPOIOCIOBHOM"

93

MeToasl METUIIMHCKON I'€HETUKHU

94

3HauecHUE MeI(HHHHCKOﬁ T'CHCTUKHU B
npeaoTBpaAlICHUU U JICHCHUHU
TeHETUYECKHX 3a00JIEBAHUI YeIOBEKA

0.5

95

OcCHOBHBIE TIOHATHUS CENEKIUH.
JlaboparopHuas padora "M3ydeHne copToB
KYJBTYPHBIX PACTEHHH U MIOPOJT
JIOMAIITHAX )KUBOTHBIX"

0.5

96

MeToap! ceaeKIIMOHHON paboThl.
JlaGopaTtopHas padota "M3ydenue
METOJI0B CENEKLNN PacTeHUN"

97

JloCTHKEHUS CeNeKIIMU PacTeHUH 1
AKUBOTHBIX. [IpakTnyeckas pabota
"[IpuBuBKa pacteHnii"

98

CoxpaHeHue, U3yuyeHue U UCI0JIb30BaHNE
TEHETUYECKUX PECYPCOB

0.5

99

buotexHosorus kak Hayka U OTpacib
npous3BojcTBa. IIpakTuueckas paborta
"U3yuenune o0beKTOB OHOoTEXHOIOTHN"

100

OCHOBHI)IC Har[p ABJICHUA CI/IHTeTI/I‘—ICCKI/Iﬁ
OHnoIoruu

101

XpOMOCOMHaSI W ICHHAs MHKCHCPUA

102

Mel[I/IL[I/IHCKI/Ie OHMOTEXHOJIOTUH




OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

13.5




11 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
n/n Tema ypoka Bcero Kontpoannbie | Ipaktuieckue u3yyeHusi | oOpasoBaTe/bHbIE
padoTbI padoThbI pecypest
1 OpomtonmonHas Teopus Y. [lapuna 1
5 JBH>KyIIIME CHJTBI 3BOJIFOLIUH BUJIOB 110 Y. 1
Hapsuny
3 bopr6a 3a cymiecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHbIN O0TOOP
4 DopMUPOBAHHE CUHTETHYECKON TEOPUH 1
ABOJIIOLUH
5 DTarbl HBOTIOIIMOHHOTO TpoIecca: 1
MUKPO3BOIIOLUSA U MAKPOIBOIIOLUS
6 [onynsus — snemMeHTapHas eIuHUIA 1
9BOJIIOLIUU
3aKOH reHETUYECKOro paBHOBECHS JIK.
7 Xapnau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIeHIE U3MEHUYUBOCTH Y '
ocobeit 0IHOTO BUAA»
8 OneMeHTapHbIe PaKTOPHI SBOJIIOLUH 1
9 OddexT ocoBarens. Ipdekrt 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M305sun nomysisimii: 1
reorpaguueckas, OMoJIOrHuecKas
11 EcTecTBeHHBIN 0TOOp — HaAIPaBJISIOMINNA 1
(axTOp BOIIOLUN




12

[TonoBoii oT6op

13

[Tprucnoco0IeHHOCTh OPTaHN3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlabopaTtopHast pabora «3yuenue
apoMop]030B U UAHOANANTALNN Y
pacTeHH U )KUBOTHBIX)

0.5

14

[Tpumeps! npucnocobaeHuit y
OpraHu3MoB: Mop(osiornieckue,
¢du3nonoruueckue, OMOXUMHUIECKHE,
noBenenyeckue. Jlaboparopnas pabota
«[IpucrocobneHust OpraHu3MOB U X
OTHOCHTEJIbHAS 11e1eCO00Pa3HOCThY

0.5

15

Bun, ero kputepuu u CTpyKTypa.
JlaGopaTtopHast pabora «CpaBHeHHE
BUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPHIO)

0.5

16

Crpykrypa Buaa

17

Bunoob6pa3oBanue kak pe3ynbTaT
MUKPOIBOJIIOIIUT

18

CBs13b MUKPOABOJIIOLNN U
AMUAEMHUOJIOTUH

19

Maxpoasosmtonus. [TarieoHTonornueckue
METO/Ibl U3YUYEHUS IBOIIOLIUU

20

buoreorpaduueckne MeToIbI U3yIEHUS
SBOJIIOLIUU

21

DOMOPHOIOTHYECKHE U CPAaBHUTEIHHO-
MOp(}OIOrHuecKre MEeTO Ibl U3yUeHUs
SBOJIIOLIUHU




MornekymsipHO-TeHeTHIECKHE,

22 OMOXMMHMUYECKHE U MATEMATUUECKIE
METO/Ibl U3YUEHHUS IBOJIIOLIUN

23 OO0111e 3aKOHOMEPHOCTH ABOJTIOIINH

24 AnanTuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOLIUH

o5 Hayunple THIIOTE36I IPOUCX 0K ICHUS
YKU3HU Ha 3emiie

26 JloHay4HbIE IPEICTaBICHUS O
3apOXKICHUH KU3HU

97 OCHOBHBIE ATaIbl HEOPTaHMYECKOU
HBOJTIOLIUU

28 I'unoTe3sl 3apoKACHUS KU3HU
Hcropus 3emiu 1 MeTO/Ibl €€ N3yUCHHUSL.

29 JlabopaTtopHas pabora «M3y4ueHue u 05
OTIMCaHHE UCKOITAEMBIX OCTATKOB '
JPEBHUX OPTaHU3MOB)

30 HauanbHbie 3Tansl OpraHuuecKon
HBOJTIOLINT

31 OBOIIOLUSA DYKapUOT
OCHOBHBIE 3TaIbl HBOJIIOLIUT

39 pacturenbHOro mupa. [IpakTudeckast 05
paborta «3yuenne ocoOeHHOCTEH '
CTPOEHUS PACTCHHI Pa3HBIX OTAETIOB)»

33 OCHOBHBIE ATAITBI YBOJFOIHH )KHBOTHOTO

MEpa




34

OBoronus )KUBOTHBIX. [IpakTuyeckas
pabora «M3ydeHune ocoOeHHOCTEH
CTPOEHUS TO3BOHOYHBIX KUBOTHBIX)

0.5

35

PazButue xu3Hu HA 3eMJie 110 Hpam U
nepuoiamMm

36

MaccoBble BBIMUPAHUS —
HKOJIOTMYECKHE KPU3HCHI ITPOLLIOTO

37

CoBpeMeHHbIN FKOIOTMUECKUN KPU3HC,
€ro 0COOCHHOCTH

38

COBpeMeHHaﬂ CUCTCMaA OPraHN4YCCKOro
MHpa. OCHOBHBIC CHCTEMAaTUYCCKHE
T'pyHIibl OpTaHU3MOB

39

O06o0011eHHe U cUCTeMaTU3alus 3HaHUH
1o TeMaM "MUKpO3BOIIOLUS U €€
pe3yabTaThl", "MakpoIBOJIONHS U €€
pe3yiabTathl"/ KoHTposiabHas paboTa o
TeMe "DBoaronusa"

40

AHTpOHOJ’IOI‘I/ISI — HayKa O YCJIOBCKE

41

PazButne npencrasieHnii o
MIPOUCXOXKACHUN YeTIOBEeKa

42

MecTo 4enoBeka B CUCTEME
opranmueckoro mupa. Jlaboparopnas
pabora «/3yuenne ocoOeHHOCTEH
CTPOCHUSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX
C TIPSMOXOKICHUEM

0.5

43

I[BI/I)KyH_II/IC CHJIbI aHTPOIIOI'CHE3a

44

CooTHoleHne OUOJIOTUYECKUX U
COLMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E




45

OcCHOBHBIE CTaguu aHTPOIIOI'CHE3a

46

ITaneoreneTnka 1 najeoreHOMHUKaA

47

:‘)BOJ'IIOHI/IH COBPECMCHHOI'O YCJIOBECKA

48

UYenoseyeckue packl. [IpakTuueckas
pabora «M3yueHue sKOI0THYECKUX
aJlanTalnui 4enoBeKa

0.5

49

MG)KIH/ICIII/IHJII/IHapHI)IC MCTOIBI
AHTPOIIOJIOITNHU

50

3ap0)KI[eHI/IC H Pa3BUTUC DKOJIOT'MHU

o1

Mertoasl 3xosiorun. JlaboparopHas
pabota «3y4ueHue MeTo10B
3KOJIOTUYECKUX HUCCIIEAOBAHUI»

0.5

52

3HadeHNE PKOJIOTUYECCKUX 3HAHU I JJIA
YCJIOBCKaA

53

OKonoruyeckue GpakTopsl

54

Abuotnueckue pakropbl. CBET Kak
sKosioruueckuit pakrop. JlaboparopHast
pabota «BbIsBIE€HNE TPUCTIOCOOIECHHHA
OpPraHU3MOB K BIIMSHUIO CBETA»

0.5

55

Aobuotndeckue Gaktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUH (aKTop.
JlaGopatopHas pabota «BrisBieHHE
MPUCTIOCOOTIEHUI OpPraHU3MOB K
BIIMSIHUIO TEMITEPATYpPbI»

0.5

56

Abuotnueckue pakTopsl. BraxxHocTh
KaK 3KOJIOTUYECKUI akTop.
JlaboparopHas paboTa «AHATOMHYECKUE

0.5




O0COOEHHOCTH PaCTEHUH U3 Pa3HbIX MECT

OoOUTAHUS

57 Cpenpl 00uTaHUs OPraHu3MOB 1

58 buonornueckue puTMbI 1

59 JKuznennbie GopMbI OpraHu3MOB 1

60 buotnueckue GakTops 1
3HaueHne OMOTUUECKUX B3aUMOAECHCTBUI

61 JUIS CYIIIECTBOBAHUS OPIaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJOrHYeCKHE XapaKTEPUCTUKI 1
MOMYJISIUN
OCHOBHBIE TIOKA3aTEIH MOIYJISIUH:

63 YHCIIEHHOCTbD, MJIOTHOCTh, BO3pACTHAs U 1
MOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKa3aTeNN MOMYJISAIHUN:

64 POKIaEMOCTh, IPUPOCT, TEMIT POCTA, 1
CMEPTHOCTH, MUTPAIAN

65 DKkonorudeckasi CTpyKTypa MOMyJIsuu

66 JluHamuKa MOMysIUU U €€ perymsuus

67 KpuBbie pocTa YMCICHHOCTH MOMYIISIIIHH. 1
KpuBbie BEDKHBaHUS
DKonorudeckasi HUIIA BU/IA.

68 JlaGopartopHas paboTa 1 05
«[IpucrocobneHust CeMsTH pacTeHUH K '
pacceneHuIo»

69 Bun xak cucrema nomyssiui 1

20 3aKOHOMEPHOCTH MTOBEICHUS ¥ MUTPAIIHIA 1

KHNBOTHBIX




71

Co00111eCTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpPbITas cucTemMa

73 KpyroBopoT BelecTs 1 MOTOK SHEPTUU B
IKOCUCTEME

74 OcHOBHBIE NTOKA3aTeIU SKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMUIBI

76 H3meHeHus coo0I11ecTB — CYKIIECCUU
[TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBbI

77 03ep U PeK. DKOCUCTEMBI MOPEH 1
OKEaHOB

78 [IpupoaHbIe YKOCHCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI
Ypboskocuctemsl. [IpakTudeckas pabora

80 «M3yueHue u onucanue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (hOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB
B DKOCHUCTEMaX
MexaHn3Mbl BO3JEHCTBUSA 3arpsI3HEHAN

82 pa3HbIX TUIOB HA CyOOPTraHU3MEHHOM,
OpraHU3MEHHOM, TOMYIISAIIMOHHOM U
9KOCUCTEMHOM YPOBHSX

83 buocdepa — obmennanetapHas
o0ostouka 3emiu

84 VYuenue B. . Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTHU CYIIECTBOBAHUS

6uochepsr




KpyroBopots! BelecTs u

8 OMOre0OXMMHUYECKUE IIUKITBI

87 3onaneHOCTH OMOCheprl. OCHOBHBIE
OMOMBI cyIlIn

88 YcroitunBocTs 6uochepsr

89 DKOJIOTUYECKHE KPU3KUCHI U UX IPUYUHBI

90 BosneiicTBue uenoBeka Ha 6buocdepy

01 AHTpPOIIOT€HHOE BO3/I€HCTBUE HA
PaCTUTEIIbHBIN U )KUBOTHBIN MU

92 Oxpana npupoabl

93 OCHOBHBIE ITPUHIIMITHI YCTOHYHBOTO
pa3BUTHSA YETIOBEUECTBA U MPUPOJIBI
PannonanbsHOE TPUPOIONOIB30BAHUE U

94 COXpaHEHHE OMOJIOTHYECKOI0
pa3zHooOpasus 3emiu
O06o01IeHre u cucTeMaTu3alus 3HaHu|
o TeMam "DKOJIOTHS - HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOB JPYT C
JPYTOM M HaJJOPTAaHU3MEHHBIX CHCTEM C

05 oKpykarotien cpemoi", "Opranu3msel u
cpena odutanus", "IKOIOTHUS BUIOB U
nomysiust, "IKOI0THst COOOIIECTB.
Oxonorudeckue cuctemsr", "buocdepa -
rinobanbHas skocuctema" / KontponbHast
pabora mo Teme "Dkonorus’"

96 PesepBHbIi ypok

97 PesepBHbIi ypok

98 PesepBHbIi ypok




99 PesepBHBIi ypok 1
100 Pe3epBHBIi ypok 1
101 Pe3epBHBIi ypok 1
102 Pe3epBHBIi ypok 1
OBIIEE KOJIMYECTBO HACOB I1O 102 75

[TPOI'PAMME




6. IPOBEPSIEMBIE HA EI'D 1O BUOJIOI'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NMpoBepPsIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHMS K NIPeIMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMBbI CPeIHero
001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUH O MECTE W POJU OHOJIOTUU B CHUCTEME
€CTECTBCHHBIX HayYK, B (dbopMUpoBaHUA COBPEMCHHOM
€CTECTBCHHOHAYYHOUW KapTUHBI MUPA, B TO3HAHUU 3aKOHOB ITPHPOIBI
U pPENICHUH  JKU3HEHHO  BAXHBIX  COIHAIBbHO-3TUYCCKUX,
SKOHOMHYECKHUX, IKOJIOTUIECKUX MPOOJIEM YEJIOBEUYECTBA, a TAKKE B
pELICHHH BOIMPOCOB PALMOHAIBHOTO IPUPOIOINOIL30BAHUS, B
(GOpMHPOBaHUU IIEHHOCTHOTO OTHOILIEHHS K TMPHPOJIE, OOIIECTBY,
YEIIOBEKY; O BKJIAJIE POCCUHCKUX H 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTHHI

Bnanenue cucremoll 3HaHM 00 OCHOBHBIX METOAAX HAYYHOTrO
MIO3HAHUS, UCIIOJIB3YEMBIX B OMOJIOIMUYECKUX UCCIEI0BAHUSAX KUBBIX
O0BEKTOB M 3KOCHUCTEM (ONHMCAaHUE, HW3MEpPEHHEe, IPOBEICHHE
HaOroeHui); crocob6aMu BBISBICHHS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B PUPOJE.

YMeHue BbIBUTaTh TUIIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAIbHBIMU
cpeactBaMu, (GOpMylIupys 1Lelb HCCIEIOBaHUS, AaHAJIU3UPOBATh
IIOJIy4YEHHBIE PE3YJIBbTAThl U A€JIaTh BBIBOBI.

BrisiBieHME 3aBUCUMOCTH MEXKIY MCCIEAYEMBIMH BEJIWYMHAMM,
00BSICHEHHUE MOJTyYEHHBIX Pe3yJIbTaToB U (HOpMYyITUPOBAHHE BBIBOJIOB

C UCITIOJIb30BAHUCM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BiageTh CHCTEMOH OWONOrMuYecKUx 3HaHUM, KoTopas
BKJTIOYAET: OCHOBOTIOJIAraoNie ONOIOTHYECKUE TEPMUHBI U TIOHSTHS
(>KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BH/I, IOMYJISIINS, SKOCUCTEMA,
ouorieHo3, brocdepa; MeTabom3M, TOMEOCTa3, KJICTOUHbII UMMYHHTET,
OouocuHTe3 Oenka, OMOMOIUMEPHI, AUCKPETHOCTb, CAMOPETYJSALHUs,
CaMOBOCITPOU3BEICHUE, HACJICJICTBEHHOCTb, WU3MEHYNBOCTD,
HHEPro3aBUCUMOCTh, POCT U PA3BUTHE);

Ouonoruueckue Teopuu: kierouHas Tteopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; kjI0oHaIbHO-CEIEKTUBHOIO UMMyHHUTETa [1.
Opnux, N.1. MeynukoBa, XpOMOCOMHasi TE€OPHUsI HACJIEACTBEHHOCTH
T. Moprana, 3akoH 3apojsiiieBoro cxoactsa K. bapa, sBomtorimonnas

teopust Y. JlapBuHa, CHUHTETHMYECKas TEOPHUS HBOJIOLNN, TEOPHUS




antpornorenesa Y. [lapsuna; teopust 6uoreoreHosza B.H. Cykauépa;
yuenne H.J. BaBuioBa o ieHTpax MHOT00Opasus M MPOUCXOKICHUS
KyJbTYpHBbIX pacteHuid, ydenue A.H. CeepuoBa o0 nyTsix H
HaIpaBlIeHUsX 3BoJtonuy, yuenue B.W. Bepnaackoro —o 6uocdepe);
3aKOHbI  (€IUHOOOpa3usi  MOTOMKOB  IEPBOTO  IOKOJICHUS,
pacllerIeHHs] IPU3HAKOB, HE3aBUCUMOI'0 HACJIEJOBaHMsI IPU3HAKOB
I'. MeHens; CUENIEHHOr0 HAC/IeI0BaHUs IPU3HAKOB U HAPYLIECHUS
cuerieHuss retoB 1. Moprana; TrOMOJIOIMYECKMX psOB B
HacjeacTBeHHOM u3MeHunBoctu H.M. BaBumioBa; reHETHUYECKOIrO
paBHoBecus JIx. Xapau u B. Baiin6epra; 3aposbieBoro cxoacrsa K.
bapa; 6morenernueckmii 3akoH J. I'exkens, @. Miosiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (Muaumyma fO. JInbuxa, 3xo0rnyeckoi nupaMu/ bl Yuced,
OMOMacChl M DHEPTHUH);

runote3bl (koamepBatHoi A.M. OnapuHa, mepBUYHOTO OynhoHa JIXK.

Xomnneitna, mukpochep C. Pokca, pudozuma T. Yek)

YMeHue peuaTrb ITOUCKOBLIC OMOJOrHYECKHUE 3aJa4M, BBIABJIATH
MNPUIUHHO-CJIICACTBCHHBIC CBA3U MCXKOY HCCIICAYCMBIMHA
OMOJOTrHYECKUMU O6”I)€KTaMI/I, mnponeccaMm M SBJICHUAMHU, [1€J1aTb
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHWU ITOJIYUCHHBIX PE3YJIbTATOB;

COCTAaBJIATh TCHOTUITMYCCKUEC CXEMbI CKPCIIMBAHWA I PAa3HBIX THUIIOB
HaCJICAOBAaHUS ITPU3HAKOB Y OPraHU3MOB, COCTABJIATH CXEMBbI IICPEHOCA

BCIICCTB U SGHCPTHUU B IKOCUCTEMAX (HGHI/I IIUTaHUsA, IINIIEBBIC CCTI/I)

VYMeHue ycTaHaBIMBaThb B3aMMOCBSI3M MEXKAY CTPOEHUEM U
(GYHKIUSAMHU: OPraHOMJIOB, KJIETOK pa3HbIX TKaHEHW, opraHamMu H
CUCTEMaMM OpPraHOB Y pPAacTEHHI, KMBOTHBIX U YEJIOBEKA; MEXIY
sTanamMu 0OMeHa BEIECTB; ATallaMH KJIETOYHOTO IIKJIA U )KU3HEHHBIX
IIUKJIOB  OPraHM3MOB; JTallaMH  3MOPUOHAIBHOTO  PAa3BUTHUS;
FEHOTUIIOM U (eHOoTHNoM, (GEeHOTUIIOM U  (akTopamMHu Ccpeabl
oOuTaHus;  TpoleccaMd  SBOJIONMM;  JABIKYIIMUMHU  CHJIAaMU
AQHTPOIIOTEHE3a;  KOMIIOHEHTAMH  Pa3JIMYHBIX  JKOCHCTEM U

HpI/ICHOCO6J'ICHI/I$IMI/I K HUM OpPraHu3MoOB

YMeHue BBIIENATh CYIECTBEHHBIC IPU3HAKHU:

CTPOEHHS BHPYCOB, KJIIETOK MPOKAPHUOT U IYKAPHOT; OJHOKIETOUHBIX
¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, IKOCHCTEM
u Owocdepbl; CTpOEHUS OpPraHOB M CHUCTEM OPraHOB pPACTEHUH,
JKUBOTHBIX, YEII0BEKa; MIPOIIECCOB JKU3HEIEATEIbHOCTH,

MMPOTCKAOIIUX B OPraHu3Max paCTeHHﬁ, JKUBOTHBIX UM YCJIOBCKaA,




OMONOTMYECKUX TMPOIECCOB: OOMEHa BEMIeCTB (METabOoIu3M),
MH(OPMALIUU U TIPEBPAIICHUS SHEPTHU, OPOKEHUS, aBTOTPOGHOTO U
reTepoTpOQHOro THUIIOB MUTAHHA, (OTOCHHTE3a W XEMOCHHTE3a,
MUTO3a, Mei103a, FraMeToreHe3a, SMOPUOTeHe3a, MOCTIMOPUOHATBHOTO
pa3BUTHUSA, PA3MHOKCHHS, WHIWBHYaTbHOTO PA3BUTHUS OpPraHU3Ma
(oHTOrEeHe3a), B3aMMOJICHCTBUSI TEHOB, TETEPO3UCa; JICUCTBUI
UCKYCCTBEHHOTO OTOOpa, CTAaOMJIM3MPYIONIET0, IBWXKYIIETO U
pa3pbIBAIOIIETO  €CTECTBEHHOrO0 OTOOpa; aUIONaTPHYEcKOro |
CUMIATPUYECKOTO BHJIO00PA30BAHMS; BIUSHUS JBIDKYIIUX CHII
OBOJIONMM HAa TeHO(OHK  MOMYNISANHU; MPHCIIOCOOICHHOCTH
OPraHM3MOB K Cpele OOWTaHWs, 4YepeIOBaHHS HaIpPaBICHUN

9BOJIIOLIUHA,; KPYTOBOPOTA BCIICCTB U ITIOTOKA SHCPIUU B SKOCUCTEMAX

CdopMUpoBaHHOCTb YMEHHS BBIACNATH CYHICCTBEHHBIC MPU3HAKU
BHPYCOB, KJIETOK IIPOKApPUOT M DJYKApHOT;, OMHOKJIETOYHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B M IKOCHCTEM;
0COOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPAILICHUS YHEPTHH B
KJIeTKe, (POTOCHHTE3a, IIACTUYECKOTO0 U SHEPreTHYEeCKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEHO03a, OIUIOJOTBOPEHHMS, Pa3BUTUSI U
pasMHOXKEHHUS, UHIUBU1YaJIbHOIO PAa3BUTHUS OpraHU3Ma (OHTOTEHE3a),
060pbOBI 3a CYILIECTBOBAHHUE, €CTECTBEHHOTO otOopa,
BUJ000pa30BaHus, TMPUCIOCOOIEHHOCTH OpPraHU3MOB K cpele
06I/ITaHI/I5[, BJIUAHUSA KOMIIOHCHTOB JOKOCHCTEM, aHTPOIIOICHHBIX
W3MEHEHUH B DKOCHUCTEMaX CBOEW MECTHOCTH, KPYrOBOPOTA BEILIECTB

Y TIpEBpaIlleHHs YDHEPTUHU B Ouocdepe

Ymenue UCIOJIb30BaTh COOTBETCTBYIOIIHE apryMeHTHI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO M CUMBOJIMKY JUIsl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATHYECKUX IPYIIIT; B3aUMOCBSI3U
OpraHM3MOB U CpeIbl OOWTAaHMS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOJMMOCTH  3JI0pOBOr0  oOpa3a  KHM3HHM,  COXpaHEHUs
pa3HooOpa3usi BUAOB M DKOCUCTEM KaK YCJIOBHUS COCYILECTBOBAHHUS

MpUpoAbl 1 YCIIOBCUCCTBA

YMeHue KpPUTHUYECKH OLEHWBaTh HH(OPMAIHUIO OHOJIOTHYECKOTO
COJIEpXKaHUs; UHTEPIPETUPOBATh ITUUECKUE ACTIEKThl COBPEMEHHBIX
HCCIEAOBAaHUIA B OWOJOrHMM,  MeAUIMHE, OWOTEXHOJIOTHM;
paccMaTpuBaTh ri00aJbHbIE DKOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO

8(0637008%010)




7. HEPEYEHbB 2JIEMEHTOB COAEP/KAHUSA, IIPOBEPAEMBIX HA
EI'S 110 BUOJOI'M

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

buonorus kak Hayka. JKuBbIe CUCTEMBI U UX U3YUCHUE

11

CoBpemenHast Ouoyiorusi — KOMIUIEKCHAsi Hayka. buonormyeckue Hayku H
u3ydyaeMble UMHU MpoOiembl. OyHIaMEHTaNbHbIE, MPUKIAIHbIE U TTOUCKOBBIC
Hay4YHbIE UCCIIEIOBAHUS B OUOJIOTHH.

3HaueHue OWOJOTHMH B (DOPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOUH
kapTuHbl Mupa. [Ipodeccuu, cBa3anubie ¢ Ouonorueid. 3HaueHue OMOJIOTUU B
MPAaKTUYECKOW JESATENbHOCTH YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO34HCTBE,

IMPOMBIIIJIICHHOCTH, OXPAaHC ITPUPOALI

12

JKuBble cucTembl Kak mpeaMer usydeHus: ononaoruu. CBONCTBA HKUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTABA, JUCKPETHOCTh M LEJIOCTHOCTD, CIIOXKHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOU3BEJCHUE, PA3APAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alnuu )KMUBbIX CUCTEM: MOJICKYJISIPHBIM, KIETOUYHbIA, TKAHEBBIH,
OpraHMU3MEHHBIH, MONYJIILMOHHO-BUOBOM, 3KOCHUCTEMHBIN
(buoreonenoruueckuii), OuochepHsiii. Ilporecchl, TPOUCXOMSIIINE B KUBBIX
cuctemax. OCHOBHBIE TPU3HAKHU KUBOTO. JKH3HBb Kak (hopMa CyIIeCTBOBAHUS

MaTepuu

13

Mertonbsl Ouonornyeckoir Hayku. HabmiogeHue, H3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, MeraaHanu3. IloHsATHE O 3aBUCMMOM M HE3aBHCUMOWU
nepemeHHoM. [lnanupoBanne s3xcnepumenTa. [locTaHOBKa 1 MPpOBEpKa rUNOTES.
HyneBass rumotes3a. Ilonatue BBIOOPKM U €€ 1OCTOBEpHOCTh. Pazbpoc B
Ounonornuyeckux OaHHbIX. OllEHKa JOCTOBEPHOCTU IOJYYEHHBIX pPE3yJIbTaTOB.
IIpyn4rHBI UCKAKEHUS PE3YNIbTATOB dKCHepuMeHTa. [IoHATHE CTaTUCTHYECKOTO

TECTA

KneTtka kak Onoyiornueckasi CHcTeMa

2.1

Knerka — cTpykTypHO-(yHKIIMOHAJIbHAS €IMHUIIA )KUBOTO. VICTOpUS OTKPHITUS
knetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LllBann, M.
[neiinen, P. BupxoB). OCHOBHbBIE MOJOXEHUS COBPEMEHHOW KIIETOYHOM
TEOPUHU.

MeTtoapl  MOJIEKYJISPHOM W KJIETOYHOWM  OWOJIOTHU:  MHUKPOCKOIIHSI,
xpomatorpadusi, 3mekTpodopes, METo]I MEYEHBIX aTOMOB, Nu(depeHInalIbHOe

HeHTpU(YTUpOBaHUE, KyJIbTHBUPOBAHHUE KIIETOK
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XHUMHAYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YJIIbTPaMUKPOIJIEMEHTHL. Bona u
e€ poJib KaK pacTBOPUTENS, peareHTa, ydacTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryIslud. MUHepallbHbIe BELIECTBA KJIETKH, UX OMOJOrHyecKas poJib.
Posib KaTHOHOB U aHUOHOB B KJIETKE.

Buonornyeckue mnonumepsl. benaku. AMHHOKHUCIOTHBIH COCTaB  OEJIKOB.
Crpykrypsl OenkoBoil Moinekyinbl. IlepBuunas cTpykrypa Oenka, MENTHAHAS
CBs3b. BTOpHuHas, TpeTWyHas, ueTBEpTUYHAS CTPYKTyphl. JleHarypauus.
CgoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorundeckue GpyHkimu 0eaKoB.
VYrneBoabl. MoHOCaxapu/ibl, JUcaxapHuabl, OJIMIocaxapupl U IMOJIUCAXAPUABI.
OO0muii TUTaH CTpoeHUusT W (PU3UKO-XUMUYECKHE CBOWCTBA  YIIICBOJIOB.
buonoruueckue GyHKIIUN YTIIIEBOIOB.

Jlumuaer. mapodunsHO-TUApOPOOHBIE cBoMicTBa. Kitaccudukamus IUNuaoB.
Tpurmunepuasl, Gochonumuasl, BOCKH, cTepouabl. bronorndeckue GpyHKIUN
murmuoB.  OOmme  cBoiicTBa  OMONOrMYecKMX MeMmMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaM0O3aMbIKaHHIO, MTOIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun komruiementapaoctu. [Ipasuno Yapradda. Crpykrypa
JHK — nBoitHas cnipains. MectoHaxoxaenue u ouonornyeckue Gpynkmuu JHK.
Bunsl PHK. ®ynkuun PHK B kietke.

Crpoenue wmoisekynsl AT®. Makpospruyeckue cBsa3su B Mmodiekyiae ATO.
buonoruueckue ¢pynkiuun AT®. BoccraHOBIEHHbIE TEPEHOCUUKH, UX HYHKIIUU
B kietke. CekBenuponanue JJHK.

CrpykTypHast Ouoyiorusi: OMOXMMHYECKHE M OHOPU3MUECKHE HCCIICTOBAHUS

COCTaBa U NMPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYIT

2.3

Tunsl KJIETOK: dJyKapuoTuyeckas U mpokapuotudeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenune npokapuoTHueckoi kieTku. Kietounas cTeHka OakTepuil M apXei.
OCOOEHHOCTH CTPOEHHUS T'eTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKHX
KJIETOK. MecTO ¥ poJib MPOKAPHOT B OMOLIEHO3aX.

Crpoenune u (QyHKIIMOHMPOBAHNE DYKAPUOTHUYECKON KieTKU. [lmazmaTnyeckas
mMeMmOpaHa (rutazmaiemma). CTpyKTypa miiazMaTHueckoi MeMOpansl. Tpancnopt
BEIIECTB uepe3 IJIa3MaTH4YecKylo MeMOpaHy: MacCUBHBIN (ouddysus,
obneruénnast aud¢ys3us), akTUBHBINA (NEPBUYHBIM U BTOPUYHBIM AKTUBHBIN
tpancnopt). IlomynponurniaeMocts MemOpanbl. PaGora HaTpuii-KaIMeBOTO
Hacoca. DHAOIUTO3: MUHOIMUTO3, (parounTo3. Dk301uTo3. KierouHas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

[Mutonnaszma. Iurozons. Llurtockener. JIBukeHne muroruiasmel. OpraHouibl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOM[IbI KJIETKH: SHAOIUIa3MaTHUYeCKas CeTh

(BIIC), anmapar I'onbmku, TM30COMBI, HX CTpoeHUE U GyHKIHMH. B3aumMocBs3b




OJTHOMEMOpaHHBIX OPraHOUAOB KJIeTKU. CTpOeHHE TPaHyIIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIXx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [mamkuit
(arpanynsipHBIi) SHOOMIA3MaTUYeCKUl peTukyiayMm. CekpeTopHas (yHKUUS
anmnapata ['onpmxu. TpaHcnopT BemiecTB B KieTKe. Bakyonaum pacTUTENbHBIX
kietok. Kiterounslit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOM/IbI KJIIETKH: MUTOXOHJIPUH, TUIACTHIBL.

Crpoennie u (GyHKIMM MUTOXOHAPHH M riactua. [lepBudHble, BTOpUYHbBIE U
CIOXHBIE  IJIACTHABI  (POTOCHHTE3UPYIOIIUX  JYKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEHKOIIACTHI BHICIINX PACTEHUN.

HememOpannsie opranouabl kinetku CTtpoeHHe M (YHKIUH HEMEMOpaHHBIX
OpraHouioB KieTku. Pubocombl. MukpoduiiameHThl. MpbIIeUHbIe KIETKH.
Muxkpotpy6ouku. Knerounsiii mentp. CTpoeHHe U [BHKEHUE >KI'YTHKOB H
pecHuyek. MUKpOTpyOOUKH ITUTOIIIa3MbL. LIeHTproib.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE U
byukun. SAnepusiit 6enkoBbiii MaTpukc. [IpocTpaHcTBEeHHOE pacmoIOKEHUE
XpoMocoM B uHTep(da3HoM sifipe. benku XpomaTrHa — TUCTOHBI.

Kinerounsie BritoueHusi. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKApUOT

(pacTUTENBHOM, KUBOTHOM, TPUOHOI)

2.4

AcCUMMIIAIMS M TUCCUMUIISILIUA — JIBE CTOPOHBI MeTabonu3ma. Tunbsl oOMeHa
BEIICCTB: aBTOTPO(HBINA U TeTepoTpodHBIA. YUacTue KHCIOpoaa B OOMEHHBIX
npoueccax. JHepreTuueckoe oobecriedeHne KIeTKu: mnpeBpamieHue ATO B
oOMeHHbIX Tmpoueccax. DepMEeHTAaTUBHBIM XapakTep peakiUil KJIeTOYHOTro
metabonu3ma. depMeHThl, UX CTpPOEHHE, CBOMCTBA W MEXaHU3M JEUCTBHSL.
Kogepmentsl. Otnuuust (pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTOpOB.
benku-aktuBaroppl W OEIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIHi OT Pa3IMYHbIX (PaKTOPOB.

[lepBUuHBI CHHTE3 OpraHMYECKHX BewlecTB B KieTke. DorocuHres. Pounb
XJIOpOIJIacTOB B mpouecce ¢orocuHTe3a. CBeToBas M TeMHOBas (ha3bl.
[TponyktuBHOCTH (oTOCHHTE3a. BinsHue pa3nuyHbIX (akTOPOB HAa CKOPOCTb
dorocunTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Pa3nooOpazue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPHUIHPYIOLIHE OaKTepuH, Kele300aKTepru, cepodakTepuu, BOJAOPOIHbIE
OakTepuy. 3HaYEHNUE XEMOCHHTE3a.

AHa’pobHble opranu3mbl. Bunel Opokenus. IlpoaykTbl OposkeHUs U HUX
UCIIOJIb30BAaHUE YENIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONIE3HEH.

AspoOHBIE OpraHU3MBI. DTaIbl YHEPTrETHIECKOTO 0OMeHa. [1oroToBUTENbHBII

stan. ['ukoan3 — 6ecKUCIOpoAHOE pacIIeJICHHE TITFOKO3bI.




buonornueckoe OKHCIEHUE, WIM KIETOYHOE AbIXaHUE. POib MUTOXOHIAPHUHN B
mporeccax — OWMOJIOTMYECKOTrO  OKHUCIeHHWs.  L{ukiudeckue — peakiium.
OxkucnurensHoe GpochopunupoBanue. [IpenmymiecTBa a3poOHOTo MyTH 0OMeHa

BEIIIECTB Tepel aHadPOOHBIM. D (PEKTUBHOCTh YHEPTreTUYECKOT0 OOMEHa

2.5

Peakuuu marpuuHoro cuHtes3a. lIpUHIMI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MATPUYHOTO  CHHTe3a.  Peamm3anuss  HAcleACTBEHHOW  HMH(OpMAIUH.
['enernueckuii koa, ero cBorcra. Tpanckpumnius — Matpuunblii cuHTe3 PHK.
[IpyHIMIBI ~ TPAHCKPUIILIUU:  KOMIUIEMEHTapHOCTb, aHTHIApaICIbHOCTH,
aCUMMETPUYHOCTh. TpaHcisuusa u e€ stansl. Yuactue TpaHcnoptHeix PHK B
O6uocunTtese Oenka. Ycnous OuocuHTe3a Oenka. KoaupoBaHnue aMHHOKHCIIOT.
Pons pubocom B OnocuHTe3e Oeka.

Opranuzaiysa reHomMa y IpoKapuoT U dyKapuoT. Perynsius akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano). Perymnsimus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycel — HeknerouHbsle (OPMBI KU3HU U OOIUTaTHBIE Mapa3uTbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOdaros.

BupycHsie 3a0oneBanus 4enoBeka, KUBOTHBIX, pacteHuit. CITN/], COVID-19,

CouaJIbHbIC U MCIUIITMHCKHC HpO6JICMI>I

2.6

Knerounsii nwuki, ero mnepuoasl u perymsanus. HWurtepdaza u  Murtos.
Oco0eHHOCTH TIPOIIecCOB, MpoTeKatomux B uHTEpdase. [loaroTroBka KieTku K
nenenuto. IlpecunTeTnueckuit  (MMOCTMUTOTUYECKHMM), CHHTETHYECKMH U
HNOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TepUO/Ibl HHTEP(hA3bI.

Matpuunsiii cunre3 JIHK — pemmmkxanus. Ilpunnmner penmukanum JIHK:
KOMIUIEMEHTApHOCTh, IIOJYKOHCEPBAaTUBHBIM CHHTE3, AHTUIIAPAJUICIBHOCTD.
Mexanusm perunkanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl u
TesoMepa3a. XpPOMOCOMHBIM HaOOp KIETKH — KapuoTul. JIMMIouaHbIA U
rarmiouHblil  Habopel XpoMmocoM. ['oMosormusbeie xpomocomsbl. [lomoBbie
XPOMOCOMBI.

Jenenune knetkn — Muto3. CTaauyu MUTO3a U MPOUCXOJIALINE B HUX HPOLECCHI.
Tunsl muto3a. Kapnokunes u IUMTOKMHE3. buonormdeckoe 3Ha4eHHE MHUTO3a.
Perynsauus muToTHueckoro nmkina kietkd. IIporpammupyemas kieTouHas
rubesnp — anomnro3s.

(I)YHKI_[I/IOHaJIBHaH TCHOMUKA

Opl" aHM3M KaK OMOJIOTHYecKas CUCTeMa

3.1

OHHOKH@TO'—IHBIC, KOJIOHHUAJIBHBIC, MHOT'OKJICTOYHBIC OpPraHrn3MbI n

MHOTI'OTKaHCBEIC OpraHU3MBI.




@DopMBI  pa3MHOKEHHSI OPTaHMU3MOB: Oecroyioe (BKJIIOYAs BEreTaTUBHOE) H
nojoBoe. Buapl 0ecrmonoro pasMHOXKEHHSA: TOYKOBAHUE, CHOPYIISAINA,
dbparmeHTaIys, KIOHUPOBAHUE.

ITonoBoe pa3muoxenue. IlonoBble kineTku, win ramersl. Meio3. Cranun
Mmenosa. IloBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckuii
CMBICJI M€1103a U TIOJIOBOTO Ipouecca. Meno3 U ero MecTo B AKU3HEHHOM IIUKIIE
OpraHU3MOB.

IIpensaponbieBoe passutue. ['ameroreHes y >KMBOTHBIX. 110yI0BBIE Kelle3bl.
OOpa3oBaHue ¥ pa3BUTHE IOJIOBBIX KJIETOK. CrnepMaroreHe3 M OOTreHE3.
CrtpoeHue monoBbIX KieToK. OIUIOAOTBOpEHHE W SMOpPHUOHAIIBHOE pPa3BUTHE
JKUBOTHBIX. Crioco0Gbpl  OIJIOIOTBOPEHMUS: Hapy»KHOE, BHYTPEHHEE.
ITapreHorenes.

WuauBuayanbHoe pa3BUTHE OpraHu3MoB (oHTorenes). Craauu sMOpHoreHesa
KUBOTHBIX (Ha ipuMepe Jisrymkn). Jpoodnenue. Tunst npobnenus. OcobeHHOCTH
JIpo0JieHNs] MIIEKOITUTAIOIINX. 3apO/IbIIIEBbIE JTUCTKHU (TacTpysius). 3aKiaaKa
OpraHoOB M TKaHEW M3 3apOJbIIIEBBIX JIMCTKOB. B3anmHOe BiIusiHHE 4acTel
pa3BUBaIOIIErocs 3aponblma (3MOpHOHaTIbHAS HMHAYKIUS). 3akiajka IJiaHa
CTPOEHHS KUBOTHOI'O KAaK Pe3yJbTaT UEPAPXUUECKUX B3aMMOIEHCTBUIl T'€HOB.
BrusHue Ha SMOpHMOHATBLHOE PAa3BUTHE PAa3IMYHBIX (AKTOPOB OKPYKAIOIICH
Cpelpl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIN mepuon. Ilpsmoe wu
HenpsiMoe pasButue. Pa3Bute ¢ MeramopdozomM y O€CrnO3BOHOUHBIX U
MO3BOHOYHBIX >KMBOTHBIX. BHOJIOTHYECKOE 3HAYEHHE MPSIMOTO0 U HEMPSMOTO
Pa3BUTHSA, UX PACTIPOCTPAHEHHE B TIPUPOE. THUIIBI pocTa KUBOTHBIX. DakTOphI
pEerylsilud pocTa >KUBOTHBIX M denoBeka. CTaguu MOCTIMOPHUOHAIBLHOTO
pPa3BUTHS y )KUBOTHBIX U yesoBeka. [lepro/ibl OHTOreHes3a yenoBeka.
PasmMHOxkeHue u pasButue pacreHuil. ['amerodutr u cropodur. Meito3 B
KU3HEHHOM 1uKIe pacteHuid. OOpa3oBaHMe cHop B Ipoliecce Meiosa.
I'ametorenes y pacrenuil. OmIOJOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. J[BOlHOE OIJI0JJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CEMEHHU. MeXaHU3Mbl PEryisliMM OHTOI€HE3a y pacTeHUH Hu

JKHUBOTHBIX

3.2

I/ICTOpI/I}I CTAHOBJICHUA W PpPa3BUTUA TCHCTUKU KaK HAYKH. OcHOBHEIC
T€HETUYECKHE MOHATUS U CHUMBOJEL. [ OMOJIOTHYHBIE XpOMOCOMBI, aJIJICJIbHBIC
TCHBI, aJIbTCPHATUBHBLIC IMPU3HAKH, )IOMPIHaHTHI)Iﬁ u peuecanHHﬁ IIpHU3HAK,
roMo3urora, reTrepo3urora, 4Yucrad JIWHUA, FI/I6pI/IJII)I, T'CHOTHII, q)eHOTI/IH.
OcHOBHBIC METOABI I'CHCTHKU! TH6pI/I,I[0JIOF quCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISIPHO-T! CHETUUCCKUI
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Monorubpunnoe ckpemuBanue. IlepBelii 3akoH Menaens — 3aKoH
eanHOo00pa3us THOPUAOB MEpPBOro MOKONCeHUs. [IpaBWiio AOMUHUPOBAHUS.
Btopoii 3akon Menaenss — 3aKoH paciieruieHus npu3HakoB. L{uTomornyeckue
OCHOBBI MOHOTHOPHUHOTO CKpEIUBaHUs. [ MImoTe3a 4uCTOTHI raMeT.
AHanu3upyroiiee ckpemuBanue. [IpoMexxyTouHbI XapakTep HacjeIOBaHMUS.
PacuierieHue npru3HakoB IPU HEMOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HAcJeJOBaHUS  TMpU3HAKOB. lluTomoruueckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBaHMUS.

CueruienHoe HacienoBanue mnpusHakoB. Pa6orel T. Moprana. CrermieHHoe
HAaCJICIOBAHUE T€HOB, HAPYIICHHUE CUEIJICHHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOpHUs HACJIEICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXaHHU3M ONPEICICHUS I0JIa. AyTOCOMBI U
MOJIOBBIE XpOMOCOMBI. ['OMOraMeTHBIN U rereporameTHbii moJi. ['eHeTnueckas
CTPYKTypa MOJOBBIX XpoMmMocoM. HacienoBaHue NpU3HAKOB, CLEIJIEHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [1neioTponus — MHOXKECTBEHHOE JICHCTBUE
resa. MHOXXECTBCHHBIM ajiIenu3M. B3amMmojeiicTBHE HEallJICIbHBIX I'CHOB.

Kommiementapuocts. Onuctas. [lonumepus

3.4

B3aumoneiictBue reHotuna u cpensl npu  GopMupoBaHuM (heHoTuna.
W3meHunBOCTh pU3HaKoB. KauecTBEHHbIE M KOTMYECTBEHHBIE PU3HAKK. Bub
M3MEHYMBOCTH: HEHACJIEICTBEHHAs U HACJIeICTBEHHASI.

MoaudukanonHas HM3MEHYMBOCTb. Ponb  cpeapl B (OpMHUPOBaHUU
MoUpUKAIIMOHHON U3MeHYnBOCTH. HopMa peakiinu npusHaka. BapuanoHHbIH
psan v BapuanuoHHas kpuBas (B. Moranncen). CpoiicTBa MOAM(HUKAITMOHHON
M3MEHYHBOCTH.

['eHoTHNIMUECKass M3MEHUUBOCTh. (CBONCTBA I'€HOTHUIIMYECKON H3MEHUYUBOCTH.
Bupl reHOTUIINYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallUOHHASI.
KoMmOuHaTtuBHasT W3MEHYMBOCTh. Meii03 W TMOJOBOM MpOIECC — OCHOBA
KOMOMHATUBHOM N3MEHYMBOCTU. POsTb KOMOMHATHBHON M3MEHUYMBOCTH B CO3/1aHUH
TeHETUYECKOro pa3Ho00pasus B Ipeienax oJHOro BU/a.

MyraumoHHass U'3MEHUMBOCTb. BBl MyTalnii: FeHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbIE M UHYLIUPOBaHHbIE MYyTalluu. SepHble U MUTOIMIa3MaTHUYECKHE
myTauuu. ComaTHueckue W TMOJIOBble MyTauuu. [IpHuMHBI BO3HHUKHOBEHHS
MyTauuid. MyTareHbl W MX BIMSHME HA OpPraHu3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOT'O TPOIEcCa. 3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHON
u3meHnunBoctu  (H.M.  BaBunoB).  BHesnepHas ~ W3MEHYMBOCTH U

HaCJICOACTBCHHOCTD
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Kapuorun uenoBexka. MexayHapoaHass IporpamMma HCCIEAOBaHUSI TeHOMa
yenoBeka. MeToabl HM3Yy4YeHUsT TEHETUKM YEJIOBEKA: T'€HEaJOTMYECKHiA,
OJIM3HELIOBLIH, IIMTOINeHETHYCCKHA, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU. CoBpemeHHOE omnpeaeeHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C TOMOLIBIO
[M[P-anamu3a. HacnencrBeHHble 3a00jeBaHMS  4edoOBeKa. ['CHHbIE H
XpPOMOCOMHBIE  OOJIE3HM  4YeJIOBEKa. bonesarm ¢ HacleACTBEHHOH
MPEIPacIoIOKEHHOCTHIO. 3HAYCHUE MEIMIIMHCKON FT€HETUKH B MPE0TBPAIICHUN

1 JICUCHUH T€HETUYECKUX 3a001eBaHmii yeaoBeka. CTBOJIOBBIC KICTKU

3.6

JlomecTukanus u cenexkuus. 3apoKICHUE CENEKIUU U JOMECTUKALIUU. YUeHue
H.W. BaBwioBa 0 LEHTpax NPOMUCXOXKIEHUS W MHOrooOpasus KyJbTYpPHBIX
pacteHuid. Ponb cenexuuu B CO3JaHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX.
Copt, nopona, mraMM. 3aKOH TI'OMOJIOTMYECKHX PAJOB B HACIEICTBEHHOU
n3meHunBoct H.W. BaBuioBa, ero 3HaueHUE ISt CEIICKIIMOHHON PaOOTEHI.
Metoapl ceneKIMOHHON paboThl. VICKyccTBEHHBIH OTOOp: MacCOBBIA H
UHAUBUAYaJIbHBIA.  OTanbl  KOMOMHAalMOHHOW  cenekuuu.  VcnbiTanue
npousBoauTeneil mo moromcrBy. OTOOp MO I'€HOTHUIY € IOMOIIBIO OLIEHKU
(deHoTHIIa TOTOMCTBA U OTOOP 10 T€HOTHUITY ¢ Iomolkko aHanu3a JHK.
HckyccTBeHHBIM MyTareHe3 Kak MEeTOJ CeJIEKIIMOHHON padoThl. PaguanmonHbiit
U XMMHMYECKMH MyTareHe3 Kak HCTOYHMK MYTalUil y KyJbTYpHBIX (GOpM
opraHu3MoB. Mcrnonp3oBaHME T'€HOMHOIO pENAKTUPOBAaHUS M METOJOB
pexomOuHanTHBIX JIHK 1715 momyyeHus: HICXO0AHOTo MaTepualia JJis CEeNeKIUH.
[Tonydenune nonmurionoB. BHyTpuBHuioBas rudpuanzanus. bianskopoacTBeHHOE
CKpellBaHKe, WM MHOpUIUHT. HepoIcCTBeHHOE CKpelMBaHNe, WIIH ayTOPHIHHT.
I'ereposuc u ero npuunssl. Mcnons3oBanue rereposuca B cenekiuu. OtnanéHnas
rubpuauzanus. [Ipeononenre 6ecrioaus MEKBUIOBBIX THOpUIOB. [locTikeHus

CCIICKIIUHN paCTeHI/Iﬁ U JKUBOTHBIX

3.7

OOBEeKTHI, UCNIOIB3YEMbIE B OMOTEXHOJIOTUH, — KIIETOYHbBIE U TKaHEBBIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTHKa. TpagulMOoHHas OHOTEXHOJIOTHS:
xje0orneyeHne, IMOJIydeHHE  KHUCIOMOJIOYHBIX  IPOAYKTOB,  BHUHOJENHE.
Muxkpobuonorndeckuii cuaTe3. OOBEKThl MUKPOOMOIOTHYECKUX TEXHOJIOTUH.
[TpousBojacTBO  Oenka, aMHHOKUCIOT W  BHUTAaMHHOB. VICKyccTBEHHOE
OIUIOJOTBOPEHHE. PEKOHCTPYKIMS SMUEKIETOK M KIOHUPOBAHUE >KMBOTHBIX.
Mertoj TpaHCIUIaHTAIUK P KIETOK.

XpoOMOCOMHass M TeHHas HWHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA W
KOHCcTpyupoBaHue pexkomMOuHaHTHbIX JIHK. JlocTwkeHHss M NEpCHEKTHBBI
XPOMOCOMHOM ¥ T€HHOM MH)XeHepuu. MenuuuHckue OHWOTEXHOJIOTHH.

Hcnonn30Banue CTBOJIOBBIX KIIETOK
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buonornueckoe  pazHooOpasue  opranu3moB. CoBpeMeHHas  CUCTEMa
opranundeckoro mupa. Ilpunnuns! kinaccudukanuu opranu3MoB. OCHOBHbIE
cHUCTeMaTHYEeCKHe IPYIIbl OPraHU3MOB.

Oco0OeHHOCTH CTPOEHMS U JKU3HEAEATEIbHOCTU OAHOKJIETOUYHBIX OPraHU3MOB.
Bakrepun, apxeu, OTHOKIETOYHBIC TPUObI, OHOKJIETOYHBIE BOJIOPOCIH, IPYyTUe
npotuctel.  KonoHuanbHble — opraHusmbl.  JIBH>KeHHE — OJHOKJIETOYHBIX
OpPraHu3MOB: aMEOOMIHOE, KTYTUKOBOE, PECHUYHOE. 3allluTa y OHOKJIETOUYHBIX

OpPraHnu3MoB. Pa3,[[pa)KI/IMOCTI> Y OAHOKJICTOYHBIX OPraHU3MOB. Takcuce

4.2

MHOrOKJIETOUYHbIE ~ pacTeHHUs. B3auMOCBsA3p 4YacTeil  MHOTOKJIETOYHOTO
opraHnui3ma. TKaHI/I, OopraHbl U CUCTEMbI OPraHOB MHOT'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak enuHoe nenoe. TkaHu pacTeHuil. TUIBI pacTUTEIbHBIX TKAHEMH:
oOpa3oBaTenbHas, TOKPOBHAs, NPOBOJMIIAs, OCHOBHAs, MEXaHUYECKAs.
OcobenHoctu cTpoeHus, (PYHKIUHA U PaACHOJIOKEHUS TKaHEW B oOpraHax

pacreHuii

4.3

BereraruBHble 1 reHepaTUBHBIE OpraHbl pacTeHUN. DyHKIIMY OPraHOB U CUCTEM
opranoB. Kapkac pacreHnuil. J[BU>keHHE MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBbI
n Hactuu. [lormomenue BoOAbI, YIIIEKHUCIOrO Ta3a U MHUHEPAIbHBIX BELIECTB
pactrenusimu. Jlpixanue pactenuid. JudQysus razoB uepes IOBEPXHOCTh KICTKH.
TpancnopTHble cucTeMbl pacTeHud. Bblnenenue y pacreHuil. 3amura y
MHOTOKJIETOYHbIX pacTeHui. Kyrukyna. CpeacrBa MacCMBHOM M XMMHMUYECKON
3aIIUThl. OUTOHLIHUIBL.

Pa3apakuMoCTh U peryisuus y OpraHu3sMoB. Pa3apakuMOCTh U peryisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBEI€ BelllecTBa M UX 3HAYCHHE

4.5

MHOroOKJIETOYHbIE  KUBOTHBIE. DB3aMMOCBS3p 4YacTel MHOTOKJIETOYHOI'O
opraHnui3ma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHru3Ma.
Opranusm kak enuHoe 1enoe. 'omeocras. TkaHu )KUBOTHBIX U YeTOBEKa. THITbI
JKUBOTHBIX TKAaHEH: JMUTENHAIbHAsA, COCAUHUTENbHAS, MbIIIECYHAs, HEpPBHas.
OcoOeHHOCTH CTpOCHHS, (PYHKIMA ¥ PACIONOXKEHHs TKaHEW B OpraHax

JKNBOTHBIX U YECJIOBCKa

4.6

OpraHbl ¥ CHCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMM OPTAHOB U CHCTEM OPraHOB.
Omnopa Ttena opraHu3mMoB. CKeneTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapykHbIil 1 BHyTpeHHU ckeneT. CTpOEHHE U TUIIBI COEUHEHUS
KOCTEH.

JBr>kKeHWE€ MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanuwe >kuBOTHBIX. [luTanue
MMO3BOHOYHBIX JKHBOTHBIX. [[pixanue xuBOTHBIX. KokHOE nmbixanue. XKabGepHoe

U JIEFOYHOE AbIXaHHE.




JpIXaHue MO3BOHOYHBIX >KMBOTHBIX. DBOJIIOIMOHHOE YCJIOKHEHHUE CTPOCHUS
NErKUX NMO3BOHOYHBIX KUBOTHBIX. JlpIxaTesbHasi cucTeMa yeaoBeka. MexaHusm
BEHTWISILIMM JIETKUX Yy MTUL M MIJIEKONMUTAIOUX. TpaHCHOPT BELIECTB Y
opranu3MoB. TpaHCHOPT BellecTB y JKUBOTHBIX. KpoBeHOCHas cuctema u eé
opranbl. KpoBeHocHass  cucTtemMa  MO3BOHOYHBIX  KUBOTHBIX. Kpyru
KpOBOOOpAIlleHNs. OBOJIIOLIMOHHBIE YCIOKHEHUS CTPOEHUS KpPOBEHOCHOM
CUCTEMBI [T0O3BOHOYHBIX KUBOTHBIX. Bblfienenue y opranusmoB. Beinenenue y
*KUBOTHbIX. CoKparuTenbHble Bakyosu. Opranbl BblieneHUs. CBA3b IOJOCTU
T€JIa C KPOBEHOCHOM U BBIIEIUTEIBHON CUCTEMaMU. Bbelfiennenue y n03BOHOUHBIX
JKUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBHI U HX
MIPOU3BOJIHBIE.

PazapaxxumMocTh 1 perysius y OpraHu3MoB. Pa3apakuMoCTh y OTHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3zmpakumMocTh W peryisuus y MHOTOKJIETOUYHBIX
pacteHuii. PocToBbIe BelllecTBa U UX 3HAUYCHHUE.

Hepsnas cuctema u pediekTopHas peryisiius y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHast cucrema u €€ otraenbl. OBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOUM CUCTEMBI Y )KUBOTHBIX.

Pa3zpaborka anroputmoB u mporpamm s 3GGEeKTHBHONW (PYHKIIMOHAIBHOM
AHHOTAllMK  TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  MeTab0JIOMOB

MHUKPOOPIraHnu3MoOB, paCTeHHﬁ, JKHNBOTHBIX H YCJIOBCKaA

OpFaHI/I3M YCJIOBCKA U €ro 3I0POBLC

5.1

Oprassbl ¥ CUCTEMBI OPraHoB yesioBeka. OTeNbl FOJIOBHOI'O MO3Ta MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexkropHas nayra. be3ycnoBHble U yCIOBHbBIE
pednexcel. I'ymopanbHasi perynsuus W SHJIOKPUHHAS CHUCTEMa JKUBOTHBIX U
qesioBeKa. JKenes3pl 3HTOKPUHHON CUCTEMBI M UX TOPMOHBI. /[efiCTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOM M 3HJOKPUHHOHN cucteM. I 'nnoranamo-runodusapHas

cucreMa. Pednekc u pednexkropHas ayra. besycioBHbie U ycioBHBIE pedIieKkch

5.2

3amura opraHusma ot 6onesnell. IMmyHHas cucrema uenoBeka. KiueTounslii u
TYMOpAJIbHBI UMMYHUTET. Bpokn€HHBIN, NproOpeTéHHbIN crneunduueckuit
umMmMyHuteT. Teopust KJIOHaJIbHO-ceNeKTHUBHOro ummyHuteta (I1.0pnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBEThl OpraHu3MoB. Poib

BpO)KI[éHHOFO HMMYHUTCTA B PA3BUTUH CUCTCMHBIX 3a00J1eBaHUI
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Kposenocnas cucrtema u €€ opransl. Cepane, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOpaienus. Pabota cepana u e€ perynsus

5.4

Heixanue yenoBeka. [uddysus r1a30B  depe3 TOBEPXHOCTh  KIIETKH.
JprxaTenpHas cucTeMa 4YernoBeKa. JlpIxaTenbHass MOBEPXHOCTh. Peryisius

JIbIXaHus. JpIxaTeabHbIe 00bEMBI




5.5

[TumeBapuTenbHas cuctema yesnoBeka. OTaensl MUIIEBAPUTENBHOIO TPAKTA.
IInmeBapurenbHble  Kene3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKJIETOYHOE

IMUINCBApPCHUC

5.6

IToxpoBbl M ux npousBoaHble. Opranbl BbyieneHus. [louku. Crpoenue u
dbyHkonupoBanue HeppoHa. OuUIbTpaLys, CeKpennst 1 00paTHOE BCaChbIBAHUE

KaK MEXaHU3MbI pabOThI OpraHoB BeiAeneHus. OOpa3oBaHHe MOYH Y YEIOBEKa

5.7

I[BI/I}KCHI/IC YyeJIOBEKa: MbInIeuHas cucreMa. CKeJIeTHhIE MBIIINBI 1 UX pa60Ta.

CTpOCHI/Ie W THUIIBI COCAMHCHU S KOCTEH

Teopwust sBoIOIIMKU. Pa3BuTHE )XM3HU HA 3emiie

6.1

OpomonmonHass Teopusa Y. Jlapuna. Ilpenmnoceulku  BO3HMKHOBEHUS
napBuHu3Ma. JKusHp 1 Hay4yHas nesreiabHocTh Y. JlapBuHa.

JBrokyime cuibl 3BoIONUM BUIOB 110 Y. [lapBuHy (BbICOKask MHTEHCHUBHOCTb
pPasMHOXKEHUs OpraHU3MOB, HAacleJCTBEHHas HW3MEHYMBOCTh, Oopnba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Od¢opmnenue cunrernueckoi teopun sBosonnu (CTI). HelitpanbHas Teopus
sBosolu. CoBpeMEeHHask HBOJIIOLMOHHAs OMOI0TUs. 3HaYeHUE SBOIIOIIMOHHON

TeOpHuH B (POPMUPOBAHNU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

[Tomynsiuust kak »JaeMeHTapHas e€AuHULA 3BOJOUUU. COBpPEMEHHBIE METO/IbI
OLIEHKU T'€HETHUYECKOro pa3HooOpa3ust U CTPYKTYpbl monmyssiuuid. M3menenue
reHooHJa MONYJSIIMK KaK SJIEMEHTapHOE SBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. Baitn6epra.

OneMeHTapHble (PakTOpbl (ABMXKYIIUME CHJIBI) DSBOJIONUH. MyTarlmOHHBIHA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. [lpeiidp reHoB — ciydaiiHble
HEHAIpaBJICHHbIE M3MEHEHHs 4YacToT amjeneil B momymsauusx. OddexT
OCHOBATEJIA. Murpanuu. M3omsaupa  mOMyIsiui: reorpaduyeckas
(mpocTpaHCcTBeHHAas1), OroIornyeckast (penpoyKTUBHAs ).

EcrectBeHHbIl 0TOOp — HampaBisomuid  Qaxtop sBomonuu. DopMbl
€CTECTBEHHOI0 O0TOOpa: ABWXKYIIMHA, CTAaOMIM3UPYIOIIUH, pa3pbIBArOIIMMA
(mu3pyntuBHbIH). [TonoBoit oTOOD.

[TpucnocoOaeHHOCTh  OpPraHM3MOB  Kak  pe3ylbTaT  MHUKPOIBOIIOIUH.
Bo3HukHOBeHHE  mpHUCIOCOONEHHM y  opraHu3moB. ApoMopdo3sl U
uanoanantauuu. [Ipumeps! npucnocobaeHuit y opranu3zmMoB. OTHOCUTENBHOCTh
IpUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u crpykrypa. BumooOpa3oBaHume Kak —pe3yabTar
MUKpo3Boonuu. M3omsuus — kiroueBoit gaxtop BumooOpazoBanus. [lytu u
CIocoObI BH1000pa30BaHMUS: AUTOTIaTPUIECKOe (reorpaduueckoe),
CHUMIIaTPUYECKOe  (9KOJIOTUYECKOe), «MTHOBEHHOE»  (TOJIMIUIOWU3aLus,

T 1/16p1/1m/13au14;1). I[JII/ITCJILHOCTL 9BOJJIIOLIMOHHBIX ITPOLCCCOB.




MexaHu3Mbl GOPMHUPOBAHUS OMOJIOTHUYECKOTO Pa3HOO0pa3usl.

Posb »BOMIOIIMOHHON OMOJIOTHU B Pa3pabOTKE HAYYHBIX METOJIOB COXpPaHEHUs
O6nopa3zHooOpa3usi. MHUKPOIBOMIONUS U KOIBOIIOLUS MAPA3UTOB U MX XO35EB.
MexaHu3mbl  (pOpPMHUPOBAHUS yCTOMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBOBI C HEelt

6.3

MCTOZ[BI HU3YyUCHUS MAKPOIBOJIIOIHH. ITaneoHnToNOTNYECKHE MCTObI U3YyYCHHA
sommonun. [lepexoanpie GOpMbI U PHIIOTEHETUYECKHUE PSIBI OPTaHU3MOB.
buoreorpaduveckne MeTo bl H3ydeHus dBotonnu. CpaBHeHue (Hiopbl U hayHbI
MaTEepPHKOB M OCTPOBOB. buoreorpadpudeckue odmactu 3emin. Buapi-sHIeMuKu
U PEIIUKTBHL.

DOMOPHOJIOTUYECKHE W CPABHUTEIHLHO-MOP(OIOTHISCKHE METOIBl H3yUeHUS
OBOJKOIIUH. I'eneTnueckue MexXaHU3MEI 3BOJIIOOMHX OHTOI'CHE3a U ITOABIICHUA
SBOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE ¥  AQHAJOTHYHBIC OpPTaHbI.
PynmumeHTapHble  OpraHbl M aTaBU3MbL.  MOJICKYJISIPHO-TEHETHUYECKUE,
OMOXNMHUYECKHE n MaTEeMaTHUYCCKUC METOAbI HN3YUCHUA OBOJIFOIIUHA.
I'oMonoru4unLIe reHml. COBpeMeHHLIC MCTOJbI ITIOCTPOCHHUA (1)I/IJIOF€H€TI/I‘~ICCKI/IX
JICPECBHEB.

XpOMOCOMHBIe MyTalluyu U 3BOJIIOI WA TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBuia) 3BojonUH. HeoOpaTumMocTh 3BOIIOLNH.

AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIIUN

6.4

HayuHble TrumoTe3sl NPOUCXOXKAEHUS >KU3HUM Ha 3emse. AOuoreHes u
naHcrepmus.  JloHaydHble — NPEACTaBICHUS O  3apPOXKICHUU  KU3HHU
(kpeaunonu3M). ['mmoreza NOCTOSHHOTO C€aMO3apOXACHUS KU3HU U €€
onposepxkenue oneitamu  @O. Pemu, JI. Cnamnanunanu, JI. Ilactepa.
[TponcxosxaeHne >KU3HU U acTpoOUOIOTHSl.

OcHoBHbIE 3Tanbl HeOprannyeckou spomonuu. [Inanerapnas (reomoruyeckas)
ABOJIIOLIMS. XHUMHUYECKass HBOJIOLUMA. AOHOTEHHBIH CHUHTE3 OpPraHMYECKUX
BemecTB u3 Heopranmyeckux. OmpiT C. Mmmnepa u I'. FOpu. OGpazoBanue
noauMepoB n3 MoHoMmepoB. KoanepsaTthHas runore3a A.M. Onapuna, runoresa
nepBuyHoro OynboHa Jx. XomjaeitHa, reHernueckas rumnoresa [. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa «mupa PHK» V. I'mnbGepra. ®opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIIETKH.

HcTopus 3emnu u MeTonbl €€ uydeHus. Vickonaemple OpraHn4ecKue OCTaTKH.
['eoxponosnorust u e€ Meroipl. OTHOCUTENbHAS U a0COTIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHONIOrMYeCcKas MKajaa: S0HbL, IPbI, HEPHO/BI, SITOXH.

HauanbHble Tansl opraHnyeckon dBoaonuy. [losBienne u 3BOMOLN IEPBBIX

KJICTOK. 3BOJ’IIOI_H/IH MeTaboau3ma. Bo3HHMKHOBEHUE NEPBBIX 3KOCUCTCM.




CoBpeMeHHbIE MHUKpOOHbIE OWOMIEHKM KaK aHajJor NepBbIX Ha 3emie
coob1ectB. CTpoMaTonuTsl. [TpoKapuoThI U 3yKapHOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKIACHUE
BUpYycoB. IIponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl SBOMIONHMM BBICIIUX pacTeHuil. OcHOBHBIE apoMOpdO3b
pactenuii. Beixon pactenuii Ha cymry. llosiBlieHMEe CHOPOBBIX pacTEHUM H
3aBoeBaHne MMM cym. CeMeHHble pacTeHHs. IIpoucxoxaeHHe LBETKOBBIX
pacTeHUM.

OcHOBHBIE 3Tanbl SBOJNIONUM KUBOTHOTO Mupa. OCHOBHBIE apoMOpd O3kl
JKUBOTHBIX. Benjackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX
TunoB. [lepBbie Xop0BbIE )KUBOTHBIE. KH3HB B BOJIE. DBOJIOLNS IO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuii u pentwimid. [IporcxoxaeHHEe MICKOTHTAOIINX H
ntull. [Ipuxnun xmodeBoro apomopdosza. OcBoeHHe O0eCrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HU Ha 3eMJie 110 3paM U Iepuoaam: apXxeu, IpoTepo30ii, naueo30i,
Me30301, KaiHO30M. OOmas XapakTepUCTHKa KJIMMaTa M TEOJIOTHYECKUX
npoueccoB.  IlosBienne W pacuBeT  XapaKTePHBIX  OPTaHU3MOB.
VYrineobpa3zoBaHuE: €ro YCIOBUS U BIMSHHE HA Ta30BbIi COCTaB aTMOC(hEpHI.
MaccoBble BBIMUpaHHSI — JKOJOTHYECKHE KpU3HCHI mponuioro. [IpuunHbel u
CJIEJICTBUS MACCOBBIX BBIMUpaHuil. COBpEMEHHBIN IKOJIOTMUYECKUM KPU3UC, ET0

0COOEHHOCTH

6.5

Pazpensl u 3amaum anTpomnonoruu. Metoasl aHTponojoruu. CTaHOBIEHUE
IPEJICTaBICHUH O MPOUCXO0KIEHUH yenoBeka. COBpeMEHHbIE HayUHbIE TEOPHH.
CxoncTBO yennoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YeIOBEKa.
CBuzerenbcTBa  CXOJACTBA  4YEIOBEKAa € JKMBOTHBIMHM:  CPaBHUTEIBHO-
MOp(OTIOTHYECKHE, IMOPHOIOTUYECKHE, ¢buznonoro-6MOXUMHUIECKHE,
noBeneHueckne. OTIuUYMs 4YeNoBEKa OT JKUBOTHBIX. [IpsIMOXOXIeHHEe W
KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BrUTHE rOJOBHOIO MO3ra U BTOPOil
CUTHAJIbHOW CUCTEMBI.

JBuxkymiue cuibl (pakTophl) aHTPOTOTeHe3a: OUONOTHYECKUE, COIUATbHBIE.
CooTHoIIeHre OMOJOTUYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAaIUM AHTPONOTreHe3a. ABCTPAJIONMUTEKH — JIBYHOTHE MPEIKU
mojen. YenoBek yMeIbId, IEpBbIe W3IOTOBICHUS OpPYAUN Tpyaa. YeimoBek
MPSIMOXOJISANIANA W TIEPBBIM BBIXOJ JIOAeH 3a mpenensl Adpuxu. Yemosek
reiinensoepreckuii — oMM IpeoK HeaHepTaJIbCKOTO YelIOBEeKa U YeIoBeKa
pa3syMHOro. UYenoBek HEaHIEPTaJbCKUW KaK BHUJ JIFOJEH XOJOJHOIO KIMMATa.
UenoBek pa3syMHBI COBPEMEHHOIO THIIA, JACHUCOBCKUU YEJIOBEK, OCBOEHUE

KOHTHHEHTOB 32 npejenaMu AQpukm.




DOBOJIIOLIMSL COBPEMEHHOT0 4YeloBeka. EcTecTBEeHHBI OTOOp B MOMYJSAIMIX
4ejoBeKka. MyTalmoHHbIH nponiecc U noauMopdusm. TlonynsimoHHbIE BOJIHBL,
npei¢ reHoB, MUrpanus U «3pQeKT ocCHOBaTeNA» B MOMYJISALUAX COBPEMEHHOTO
YeJIoBeKa.

UYenoseueckue pacel. [lonarue o pace. bosblume packl:  eBponeouaHas
(eBpa3uiickasi), aBCTpaJio-HErpougHas (dKBaTOpHayibHasi), MOHTOJIOWHAS
(a3uarcko-amepukaHckas). Bpems u myrtu pacceneHus yeinoBeKa IO IUIAHETE.
EnnnctBo dyenoBeweckux pac. HayuHas HeCOCTOSTENBHOCTb —pacHu3Ma.
[TprcnocoOIeHHOCTh YeNOBeKa K Pa3HBIM YCIOBUSAM OKPYXKAIOIIEH Cpesbl.
Bnusinue reorpaduueckoit cpemapl u apeiida TeHOB Ha MOPQOIOTHIO U

($U3MOIOTHIO YenoBeKa

DKOCHUCTEMBI U IprUCymue UM 3aKOHOMCPHOCTH

7.1

Paznensl u 3anaun sxonoruu. CBsA3b SIKOJIOTHU C IPYTUMHU HAYKaMH.
Mertoabl skonoruu. IloneBble HaOMOAEHHS. ODKCIEPUMEHTHl B 3KOJIOTHH:
IpUpOJIHbIE U JabopaTopHble. MozaenupoBaHue B 3KOJOTUU. MOHMTOPHUHT

OKpYKaroIlel Cpe/ibl: TIOKATbHBIN, PErHOHANBHBIN U M100aTbHBIH

7.2

Okonornyeckne (pakTopbl M 3aKOHOMEPHOCTH WX neicTBusi. Knaccupukarms
9KOJIOTUYECKUX (DAKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTPOIOTEHHBIE.
OO0ue 3aKOHOMEPHOCTH JACWUCTBUS 3KoJormueckux QaxtopoB. IlpaBuio
muHumyma (K. Ilnpenrens, 0. JIu6ux). TonepanTHOCTh. OBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue paktopsl. CBeT Kak 3konoruyeckuit gpaxrop. [eiictBue pa3Hbix
YYacTKOB COJHEYHOIO CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHMil M >KMBOTHBIX IO OTHOIIEHMIO K cBeTy. CHUrHaibHas poJyib CBETa.
DoTONEepUOAN3M.

Temmeparypa Kkak 5kojoruueckuil c¢akrop. J[leiictBue TtemmnepaTypsl Ha
opranu3Msl. [lolikunoTepMHbIe U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxxHocTe kak okonormueckuit ¢akrop. IlpucmocoGienuss pacteHuit K
noJJep>KaHuIo BogHOro 6ananca. Knaccudukanusi pacTeHHi IO OTHOILIEHUIO K
Bojie. [IpucrnocoGnenns )KUBOTHBIX K M3MEHEHHUIO BOJTHOTO peXXHUMa.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HAa3eMHO-BO3IYyIIHAs, MOYBEHHAsd,
ryOMHHass TOJNOYBEHHAs, BHYTpUOpPraHu3MeHHas. @OU3HKO-XUMUYECKHE
0COOEHHOCTH cpesi obuTaHus opraHu3MmoB. [IpucnocoOneHus OpraHu3MoB K
JKU3HU B PA3HBIX CpPeax.

buonornueckue purmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOuHBIE U
rofuyHble puTMBL. [Iprcnoco01eHHOCT OPraHM3MOB K CE30HHBIM M3MEHEHUSIM

YCIOBUM KU3HHU.




’Kuzuennsie popmbl opranuzMoB. [lousTHe 0 xu3HEHHOU (hopMme. JKu3HEHHbBIE
(GbOpMBI pacTeHUi: NepeBhs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHUE TPABBI,
OJIHOJIETHHE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THUPOOUOHTHI, F€OOHOHTHI,
a’poOnoHTHEI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue dakropsl. Bumbl OHOTHYECKUX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XUIIHAYECTBO, CHMOMO03 1 ero ¢opmel. [lapasutusm, Koomeparus, MyTyain3Mm,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJICHCTBUSL  (Tommueckue, Qopuueckue, (adbpuyeckue). 3HAUYCHHE
OMOTHYECKUX B3aMMOJCUCTBHUI MJIsi CYIIECTBOBAHUS OPraHM3MOB B Cpele

oOurtanus. [IpuHIMI KOHKYPEHTHOIO UCKIFOYEHUS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU Nonyssinud. [lomymsnus kak 6uosiornveckas
cucrema. Poib HeOHOPOAHOCTH cpenbl, pusndeckux 0apbepoB 1 0COOCHHOCTEN
6uosoruu BUA0B B (HOPMUPOBAHUU ITPOCTPAHCTBEHHOM CTPYKTYpPHI HOMYJIALUIA.
OcHOBHBIE ITOKA3aTeIM MNOIMYJALMUA: YHUCICHHOCTb, IUNIOTHOCTH, BO3pAcTHas U
II0JIOBAsl CTPYKTYpPa, POKIAAEMOCTb, IPHUPOCT, TEMII PpOCTA, CMEPTHOCTD,
MUTpaLys.

OKojoruyeckas CTpyKTypa nonyssauud. OLEHKAa YUCIEHHOCTH IOMYJISLUH.
Junamuka nonynsauuu U e€ peryisiuus. buotudeckuii noTeHIUaN MOMYJISIIUH.
MopenupoBanue AuHaMUKM —nonyisinud. KpuBele pocTa  YHCIEHHOCTH
nonyiasaund. Kpusele BepkMBaHuA. Peryisinys 4uCIeHHOCTH MOIYJISILUI: POJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTU. OKOJIOTHYECKHE
cTpaTteruu BUJoB (1- 1 K-cTpaTterun).

[TonsitTue 00 »sKonoruueckoil Hume BuAa. Mecroobutanue. MHoromepHas
Mozenb dkonorndeckod Humm Jx.M. XarumHcona. PazMepsl skomornueckon
Humy. [loTeHnnanbHas U peann3oBaHHas HUILN.

Bun kak cucrema nomynsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH  TIOBEJEHUS W  MUIPAalUid  KUBOTHBIX.

bronornueckme nHBa3UH JYKCPOIHBIX BUI0B
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CoobmectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3m MexIy
opraHu3MamMu B OuoleHo3e. DKocucTeMa Kak OTKpbiTas cuctema (A.Jx.
Tencnu). OyHKIUOHATBHBIE OJIOKM OPraHU3MOB B SKOCUCTEME: MPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpopuyeckue ypoBHH. Tpoduueckue 1enu U CETH.
AbuoTtnueckue 010ku 3kocucteM. [1ouBbl U Uibl B 3kocucteMax. KpyroBopot
BEILECTB U ITIOTOK YHEPTUU B IKOCUCTEME.

OcHoBHBIE MOKa3aTeNN 3KOCUCTEMBI. bruomacca n npoayKuusa. JKOJIOrH4ecKHue
IUPaMU/Ibl YUCeT, 0MOMACChl U SHEPTUH.

HanpasieHHble 3aKOHOMEPHBIE CMEHBI COOOIECTB — cyKieccuu. [lepBuunbie u

BTOPUYHBIE CYKIIECCMM W WX HIPUYMHBI. AHTPONOTE€HHBIE BO3JIEHCTBHUS Ha




cykueccun. KnmmakcHoe cooOmiectBo. buopaznooOpazue u  MONHOTa
KpyroBOpOTa BEUIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. AHTPONOIE€HHBIE 3KOCHCTEMBIL. ATPO3KOCHUCTEMA.
ArpoueHno3. Paznuuns Mexy aHTPOIIOT€HHBIMH U TPUPOJAHBIMHU DKOCHCTEMAaMHU.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas ¢uopa
u (ayna. CunanTponmsauusi ropojckoi QayHsl. buonornyeckoe u
XO03sICTBEHHOE 3HAUEHHE arpOdIKOCHCTEM M YPOOIKOCHUCTEM. 3aKOHOMEPHOCTH
(opMHPOBaHUS OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B SKOCUCTEMAX.
IlepeHOC AHEPrUU U BELIECTB MEXKIY CMEKHBIMHU 3KOCUCTEMAaMU. Y CTOWYHUBOCTh
OpraHM3MOB, TONMYJISALIUA M DKOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX H

AQHTPOIOT€HHBIX BO3CUCTBUI

7.5

buocdhepa — oOmeruianerapHas oOosiouka 3emid, TA€ CYIIECTBYET WIIH
cymecTBoBania *u3Hb. Yuenue B.M. Bepnanckoro o Ouochepe. Obnactu
o6uocdeps! u e€ cocras. J)KnuBoe BemiecTBo OMochepsl 1 ero GyHKIUH.
3aKOHOMEPHOCTH cyIiecTBoBaHUsl Ouocdepbl. OcobeHHOCTH OHOCchepsl Kak
robanpHOM  9KocucTeMmbl. JlMHamuyeckoe paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB U OHMOreoXMMHYECKHWE LHMKIBI (yriiepoja, aszoTa).
PutmudaHOCTS sIBIEHUI B Onocdepe.

3oHanbHOCTE Onocdepsl. [lonstre o 6uome. OCHOBHBIC OMOMBI CYIIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIaHHbIE W IIWPOKOJUCTBEHHbIE JIeCa, CTENH, CaBaHHBI,
NYCTBIHU, TPOMHMYECKHE Jieca, BBICOKOropbs. Kimmar, pacTUTenbHBIR U
KUBOTHBIN MU OMOMOB CYIIIH.

CrpykTypa U (PyHKIMS KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHLUANIA U

6rochepHbIX QyHKIHIA

7.6

DKOJIOTHYECKUE KPU3HCH U UX MPUUIUHBL. Bo3aeiicTBue yenoBeka Ha Ouochepy.
3arpsisHEHUE BO3AyIITHOM cpepl. OXpaHa Bo3yXa. 3arps3HeHne BOJIHON CPEIbI.
OxpaHa BOJHBIX pecypcoB. Paspymenue mousel. OXpaHa MOYBEHHBIX PECYPCOB.
H3meHeHue kmumara.

AHTpPOIIOTEHHOE BO3/EICTBHE HA PACTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
pPacCTUTENTBHOTO ¥ KUBOTHOTO MHpa. OCHOBHBIE MPHUHIIMITBI OXPAHBI MTPHPOJIBI.
Kpacupie kuuru. Ocobo oxpansembie mnpupognbsie Tepputopuu (OOIIT).
Boranudeckue caapl ¥ 300J0THYECKUE TTAPKU.

OcCHOBHBIE TPUHIUIBI YCTOMYMBOTO PA3BUTHUS YEIOBEUECTBA U IPUPOJIBL.
PampionaneHOE  MPHPOIOIIONB30BAaHUE ¥ COXpaHEHHE OMOJIOTHYEeCKOTO

pa3zHooOpasus 3emiu




8. YYEBHO-METOIUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

e buomorus. O6mas 6uonorus, 10 xkmacc/ CuBormazos B.U., Aradonora 1.Bb.,
3axapoBa E.T., OOmiecTBO ¢ OrpaHMYE€HHON OTBETCTBEHHOCTHIO «JIPODANX;
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

o buonorus. buonoruyeckue cucTemMsbl U MPOLIECCHI; YIiIyOleHHOe o0yueHue, 11
knacc/ Tepemos A.B., IlerpocoBa P.A. OO0 «1OLl MHEMO3M1HA»

METOINYECKHUE MATEPHUAJIBI U1l YUUTEJIA

* buonorus. buonoruueckue cUCTEMbI U MPOIIECCHI; YIITYyOJIeHHOE 00yUueHue,
10 xmacc/ TepemoB A.B., IletrpocoBa P.A. OOmiecTBo ¢ oOrpaHHYCHHON
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

* buonorus. buonornueckue cUCTeMbl U MPOLIECCHI; YIIIYyOJIeHHOE 00yUeHue,
11 kmacc/ TepemoB A.B., IlerpocoBa P.A. OOmiecTtBo ¢ orpaHudeHHOU
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

*  buonorus. Cepus "Jlunaus sxxu3an”, Jluaus YMK 10-11/ (YrryOnéHHBII)

[Taceunuk B.B. u np.

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
- http://window.edu.ru

- https://m.edsoo.ru/7f41aa8c bubnuorexa [IOK 0 https://resh.edu.ru/-
Pocculickas 351eKTpoHHAs IIKOJIa
https://uchebnik.mos.ru - «MockoBcKkast 3JIeKTPOHHAS IIIKOJIa»
- https://www.yaklass.ru - «SIKmacc
https://education.yandex.ru/home - «Sluaekc. YueOHuk


http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/-
https://resh.edu.ru/-
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home

