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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmery "buomorus" (manee - Ouojorusi) Ha
YpOBHE cpefHero oodimiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDeneparbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit dengepamumy,
OI'OC COO, Konuenuuu mnpenojaaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueit mporpaMMbl BOCIIUTAHUS.

VYueOnbpiii npeamer «buonorus» yrayon€éHHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJSIETCS OJHUM W3 KOMIIOHEHTOB IpeIMeTHOW obnacth «EcTecTBEHHO-
HayuHble npenMerbl». CornacHo mnonoxenuasm OI'OC COO npodunbHbIE
yueOHbIE MPEIMEThI, U3ydyaeMble Ha YIIIYOJIEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
mubdepennmaniy  oOy4eHHs] Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs U
npu3BaHbl 00ECTIIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CpPEeIHUM
o01IKUM, CpeaHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Y4yeOHBIX TNPEIMETOB JOJKEH ObITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIIEHUE 00pa30BaTENbHbIX, BOCHUTATEIbHBIX M Pa3BUBAIOIINX
3a/a4, CBSI3aHHBIX C mpodopueHTanreld 00ydalmuXcss U CTUMYIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTH Hay4yHOrO 3HAHUS, CBSI3AHHOIO C OWOJIOTHEH,
MEAUIMHOM, SKOJIOTHUEH, TICUXO0JI0THEN, CIOPTOM HJIK BOEHHBIM JIETIOM.

[Iporpamma mo yuebHOMYy mpenmery "buonorus" naér mpencraBieHHE O
Henu M 3ajadax HM3ydeHus ydyeOHoro mnpenMera «buonorus» Ha yriayOJa€HHOM
ypOBHE, onpeenser o0a3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €r0
CTPYKTYPUpOBaHME TIO pa3feliaM W TeMaM, paclpeiesieHue T0 Kiaccam,
PEKOMEHJIyeT MOCJIEeI0BaTeIbHOCTh HM3yYeHHUs] y4yeOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTHMKM y4eOHOro Ipoliecca,
BO3pPacCTHBIX OcoOeHHocTel oOywaromuxcsi. B nporpamme 1o Ouonoruu
peain30BaH TMPUHIMI TPEEMCTBEHHOCTH C U3y4eHHUEM OWOJIOTHU Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omaromaps 4YeMy  IPOCMATPUBAETCS
HANpaBJICHHOCTh HA  TMOCJIEAYIOIlee pa3BUTUE OUOJOTMYECKUMX  3HAHWM,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIUIECHUS, MPEJICTaBICHUN O 30pOBOM 00pa3e JKHW3HM, Ha
BOCIIUTAaHUE OEPEKHOr0 OTHOIICHUS K OKpYyXKaroued mnpupogHou cpeae. B
nporpaMme 1o OWOJIOTMU TaKKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro mnpeamera
«buonorus» B peanuzamuu TpedoBaHuit PDPIOC COO K mMIAHUPYEMBIM
JUYHOCTHBIM, METAMpPEIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4deHUS U B
(GOpMUPOBAaHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOW  JI€ATENbHOCTH
0o0y4Jarommxcsi MO OCBOCHUIO COJIepkKaHUA OMOJOTMYECKOTO 00pa3oBaHHS Ha
YPOBHE CpPEIHEro o0IIero o0pa3oBaHMs.

VYueOnbii npeamer «buonorus» Ha ypoBHE CpeIHEro 001iero oOpa3oBaHUS
3aBepiraer Ouojormueckoe oOpa3oBaHME B INKOJIE M OPHUEHTHPOBAH Ha



pacuIMpeHre U yriiyOJieHHe 3HaHUU 00ydYarolmuxcsi O >KMBOW MpPUPOJIEe, OCHOBAaX
MOJICKYJISIPHOM W KJIETOYHOM OMOJIOTMH, 3MOpPUONOTMA M OWOJOTHU Pa3BUTHS,
TEeHETHKH, CEJIEKI[UU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'0 YYSHHS U KOJIOTUH.

N3yuenne yueOHoro mpeamera «buomorus» Ha yYriiyOJIGHHOM YpPOBHE
OPUEHTUPOBAHO HAa MOATOTOBKY OOY4YalOIIMXCA K MOCIEAYIOIIEMY MOJYyYECHHIO
Ouojornyeckoro  oOpa3oBaHMsl B By3ax M OpraHM3alUsiX  CPEIHEro
npodeccronanbHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIsIET CUCTEMA
OMOJIOTMYECKUX  3HAHUW, TOJYYEHHBIX TMPU HU3YUYCHUH  OOYyYaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/Iel0B OMOJOTMH HA YPOBHE OCHOBHOI'O
obmrero obpazoBanmsi, B 10—11 kiaccax 3Tu 3HaHUA TONY4YarOT pa3BuThe. Tak,
pacHIMpEeHbl W YIIIyOJIeHbl OMOJOTMYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJTHUTEJIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEJICHUS IPUKJIIATHOTO U MOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIOJIb30BaTh KaK OPUEHTUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJIOTMYECKUX 3HAHWNA C
COOTBETCTBYIOIIMMU 3HAHUSMU, TMOJYYCHHBIMU OOYYAIONIMMUCS TPU H3YYCHUU
(bu3KMKU, XUMHUH, Teorpapuu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl 1o ydeOHOMY mnpeamery "buomorus" orpaxaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliy, IBOJIOIMN OPraHUYECKOro MUpa Ha 3eMIie,
COXpaHEHHusi OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3YYarOTCS OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOPHOIOTHH U
OMOJIOrMU PA3BUTHSI, TEHETUKU M CEJICKIIUHM, OUOTEXHOJIOTUM U CHUHTETUYECKOU
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAaHUA OOy4aloluxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusuonorun uenoBeka. B 11 kmacce wu3ydaroTcs 3BOJTIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHMH U y4eHHE 0 Ouocdepe.

VYueOubiii  mnpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOEHHE
00y4YaromMuMHUCs OUOJIOTHYECKUX TEOPUN W 3aKOHOB, UJCH, MPUHIIUIIOB U MPaBUII,
JIeXKAUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O
CTPOEHWH, MHOTO00pa3uM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISIIUH,
OMOIIeH03a, YKOCUCTEMBI, O BBIJIAIOIINXCS HAYYHBIX JOCTHKCHHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OUMOJIOTMH, MPUKJIAAHBIX aCTIEKTaX OMOJIOTMYECKUX 3HAHUU. [[7s
pa3BUTHS W TOMAJIEP)KAHUS HMHTEpeca OOydalImuxcs K OMOJOTHU HapsAy Co
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajia B COAEPKAHUH TPOTPAMMBI
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEM CTAHOBJICHUS M Pa3BUTHUS
TOM WIM HMHOW 00JIaCTH OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX
YU€HBIX B pElIEHUE BAKHEHIITNX OMOIOTMUECKUX U AKOJIOTHYECKUX TPOOIIEM.



Lenps n3yuenus yueoHoro npeamera «buonorus» Ha yriyOJ€HHOM ypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(QPYHKIMOHAILHOU
OpraHM3allud JKUBBIX CHUCTEM pa3HOro paHra M NpUOOpPETeHHE YyMEHH
UCTOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpEca K onpenencéHHoNn 00iacTu
npo(ecCHOHANBHON JIEATEIbHOCTH, CBSI3aHHOM € OuWoNoruen, wim K BbIOOpY
y4eOHOr0 3aBeJIEHUs AJIs IPOAOIHKEHNUS OMOJIOTHYECKOro 00pa3oBaHusl.

JlocTkeHue 1end u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yIIyOJIEHHOM YpPOBHE 00€CTIEUMBACTCS PEIICHUEM CIEAYIOMINX 3aau:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHLUEMIUAX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
IIPABWIAX, COCTABJISIOIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUH, MHOTrooOpa3uv M OCOOCHHOCTSX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MonyJisLus, BUa, OuoreoueHos3, ouocdepa); o BbIAAIOIIMXCA OTKPBITHSIX
Y COBPEMEHHBIX UCCIIET0BAHUSAX B ONOJIOTUY;

O3HAKOMJIEHHE OO0YYaloIIMXCS C METOJaMU MO3HAaHMS >KUBOM TNPUPOABL:
UCCIIEZIOBATEILCKUMU METOAAMH OHOJOTHMYECKHX HayK (MOJEKyIsIpHOW U
KJIETOYHOM OHOJOruM, HMOPHUONOTMM W OHOJOTUM PA3BUTHS, TE€HETUKH WU
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETUYECKOW OWOJIOrMH, TaJCOHTOJIOTUH,
AKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
ucciefoBaHuii B JyabopaTtopun U B npupoae (HaOMOAEHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE);

OBJIaZicHHME OOy4YaloLIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAXOAMTb,
aHAJIM3UPOBATh M HCIIOJIB30BATh OHMOJOTHMUECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM M  COIHUAIbHO-3KOHOMHUYECKUMU M  HSKOJIOTHYECKUMHU
npoOjieMaMu 4eJIOBEYECTBA; OLCHUBATh IOCIEACTBUS CBOEH JIEATEIBHOCTH I10
OTHOILIEHUIO K OKpYXKalollel NpUpOAHOW cpene, COOCTBEHHOMY 3/0pPOBBIO U
3JI0POBBIO  OKPYXKAIOUIMX  JIIOJIEH; OOOCHOBBIBATH W COONIOJATh  MEPHI
npodunakTUku MHGEKIIMOHHBIX 3a0071€BaHUi, MpaBUia MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTU COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOIO W  TEXHONEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE€ OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuUTHE Yy 00yYaIOIUXCsl UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CHOCOOHOCTEM
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMA W COBPEMEHHBIMHU
UCCJIEIOBAaHUSAMHU B OHMOJOTHH, PEIIAEMBIMU €0 MpPOOJIEMaMH, METOI0JIOrHEN
OMOJIOTUYECKOTO UCCJIEI0BAHMUS, IPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, peLIeHUs] OMOJIOTMYECKUX 3a]1a4, MOJEIUPOBAHUS OUOIOrHYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIUTaHUE y 00YyJarONuXCsl ICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE B
IIEJIOM M K OTJICIbHBIM €€ 00beKTaM M SABJICHUSAM; (OPMUPOBAHUE SKOJIOTHUUECKOH,
FeHETHYECKOM TPaMOTHOCTH, OOIIeH KyJIbTyphl TOBEACHUS B  MPUPOJE;
WHTETpallii €CTECTBEHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOyJYaIOMUMHUCS ~ KOMIETEHTHOCTH B paldOHAIBHOM
IPUPOIOIIONIB30BAHUN (COOIIO/IEHNE TMPaBWI TOBEIACHUS B TPHUPOJE, OXPaHBI
BUJIOB, SKOCHCTEM, OHMOCchephl), COXpaHEHUH COOCTBEHHOTO 3JIOPOBBS M 37I0POBbS
OKpYXalomux Joaer (coOmoaeHuss wMep npoduiakThku  3a0oeBaHUM,
obecrieueHne OE30MACHOCTH JKU3HEIEATCITLHOCTH B YPE3BBIUYAHHBIX CHTYAITUSIX
OPUPOJAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3JaHW€  YCIOBUM Uil  OCO3HAaHHOIO  BbIOOpa  OOyYarolUMHUCH
VHIUBUIYyaTbHON oOpa3zoBaTeIbHON TPaeKTOPHH, CIocoOCTBYIOIIEH
nocieaymueMy mnpodecCuOHAaTIbHOMY CaMOOIPEACIICHUIO, B COOTBETCTBUH C
WHIVBUYyaTbHBIMU UHTEPECAMH B TIOTPEOHOCTSIMH PETHOHA.

OO1iee 4ncI0 YacoB, OTBEICHHBIX HA M3yuy€HHE OMONOrHH Ha YriayOJICHHOM
YpOBHE CpeJiHero oduiero oopa3zoBanusi, cocrarisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heziento), B 11 kimacce — 102 gaca (3 yaca B Henento).

OT6op opraHu3anMOHHBIX (OPM, METOJOB U CPEACTB OOY4YCHUS OUOIOTHH
OCYIIECTBIISETCS ¢ Y4ETOM CHenu@UKN ero COASp)KaHWs W HaMpaBICHHOCTH Ha
NPOJOJKEHUE OHMOJIOTMYECKOTO 00pa3oBaHWsS B  OpraHU3alMSIX CPEIHETO
npodeccuoHaIBLHOTO U BBICIIIET0 00pa30BaHUsl.

O0s13aTenbHBIM yCIIOBUEM MPU 00YYEHUU OMOJIOTUN HA YTIIYyOJIEHHOM YPOBHE
SIBJISICTCSI TIPOBENICHNWE JA0OPATOPHBIX M TPAKTUYECKUX paboT. Takxke ydactue
OOyYarOIIMXCsS B BBIMOJTHEHUH TPOSKTHBIX M Y4EOHO-HCCIEIOBATEILCKUX PaldoT,
TEMaTUKa KOTOPBIX  OMNpEICNSIETCS  y4YUTENeM Ha OCHOBE HMEIOIIUXCS
MaTePHATbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUM.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Conepkanue nporpaMMmsbl, BBIIEIIEHHOE KVYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHou uroropoit arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHass O6uoorusi — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BUTHSA
Ouonoruu.  buonormueckue HaykKM M HM3y4aeMble  UMH  MOPOOJIEMBI.
@yHIaMEHTaJIbHbIE, NPUKIAAHBIE W TIOMCKOBBIE HAy4YHbIE HCCICIOBAaHHS B
OMOJIOTHH.

3HaueHne OHONOrHH B (POPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [lpodeccun, cBsizanHble ¢ Ouosiorued. 3HaueHHEe OUOJIOTUU B
NPAaKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAULUHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdeMoHCTpanuu

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapBun,
VY. I'apsen, I'. Mennens, B. U. Bepuaackuu, W. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupel u cxembl: «CBsi3pb OMOJOrMK C APYrMMH Haykamm», «Cucrema
OMOJOTUYECKHUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YYeHHUE

XKusbpie cuctempl Kak nOpeaMeT u3ydeHus Ouonoruu. CBOHCTBa KUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb W LEIOCTHOCTD,
CIOKHOCTb M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPaKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKaHEBBIN, OpraHW3MEHHBIN, MONYJIALIMOHHO-BUOBOM, DKOCHCTEMHBIN
(OuoreoueHoruueckuit), oOuochepusiil. Ilpoueccel, NpoucXOAsSIIUE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KHUBOro. KW3Hb Kak ¢opMa CyIIecTBOBaHUS
Marepun. Hayku, nzydaromue »KuBbple CUCTEMBI Ha Pa3HBIX YPOBHAX OPraHU3ALUU.

N3yuyenue xuBbIX cucteM. Meroael Ouonornyeckord Hayku. HaOmronenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHE O 3aBUCHUMOI 1
He3aBUCUMOW mnepemeHHOM. [lnaHupoBanme »skcnepumenTta. IlocTaHoBka u
npoBepka rumnore3. HyneBas rumnoresa. Ilonstue BbIOOpKH U €€ JOCTOBEPHOCTH.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yapTaroB. [IpUunHBI HUCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [lonsThe
CTaTUCTUYECKOI' O TECTA.

JdeMoHCcTpanuu



Tabmuupl U cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonmornueckue
cucrteMmbD», «CBOWCTBAa KUBOW MATEpUN», «YPOBHU OpPraHU3alvd >KUBOHN
npupoab», «CTpoeHue KUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpPTraHOB 4YEJIOBEYECKOro opranmsmay, «buoreornenos», «buochepa», «Merombl
V3YUYCHUS )KUBOU MTPUPOIBI».

OGopynoBanue:  jmabopaTopHoe  oOOpyJoBaHUE  JJisi  IPOBEICHHUS
HAOJII0ICHNI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnuyeckas padora «lIcnonp3oBaHre pPa3IWYHBIX METOAOB IIPH
WU3YYEHUH J)KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — crpykrypHO-QyHKIIMOHAIbHAS eAWMHUIA >KuBoro. Vcropus
OoTKpbITUs KieTKH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE TOJIOXKEHUSI COBPEMEHHOM KJIETOUHOMN
TEOPUHU.

MeTtonpl  MOJIEKYJSIPpHOM W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIMUS,
xpomatorpadus, MeKTpodope3, METOJ MEYECHBIX aTOMOB, Iu(QepeHnHaTbHOe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Koughoxanvuas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemokx.

JdemoHcTpanuu

[Toptpersi: P. I'yk, A. JleBenryk, T. IlIBann, M. [llnelinen, P. Bupxos, K. M.
bap.

Tabmuiel u cxembl: «CBETOBOM MHKPOCKOMY, «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpENnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATILHBIX KIETOK.

IIpakTnyeckas padora «/3ydyeHne METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, asyekrTpodope3, audpdepeHuIrAIbHOE UEHTPUPYTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHAYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPO3JIEMEHTHI.
Boma m e€ ponp Kak pacTBOPUTENSA, PEAreHTA, y4acTHUE B CTPYKTYPUPOBAHUU
KJIETKH, TeIUIoperyyisanuu. MuHepalibHble BellecTBa KIETKH, UX OHOJOrhyecKas
poJib. POsIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonmornueckue mnoiaumepsl. benkw.
AMUWHOKHUCTIOTHBIN cocTaB 0enkoB. CTpYKTypbl OeiakoBoi Moisiekyibl. [lepBudHas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Hasi, YeTBEPTHUUHAS
cTpyktypsl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukamuss — OenKoB.
buonornueckue ¢pyHxium 0eaKkoB. [lpuonsi.



YraeBoabl. MoHOCaxapuabl, AMCAXapUIbl, OJUTOCAXAPUIbI U TIOJIMCAXaPHUIbI.
OOuuit  1maH CTpoeHus U (PU3UKO-XMMHYECKUE CBOMCTBA  YIJE€BOJIOB.
buonoruueckre GyHKIMH YTIIE€BOOB.

Jlumuaet. 'uapodunsHO-rHAPOdOOHBIE cBOMcTBA. Kitaccudukarys mumumos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO1Me CBOMCTBA OMOTOrMYECKUX MEMOpaH — TEeKy4ecTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJYITPOHUIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. CrpoeHune HYKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. [punuun kommuiementapHoctu. I[lpaBuno Yapradda. Crtpykrypa
JIHK — nBoitnas cniupanb. Mectonaxoxaenue u ouonornueckue Gpynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B mosekyiae ATO.
buonornyeckue pynkunn AT®. BoccTraHOBIIEHHbIE IEPEHOCYUKHU, UX (DYHKIIMH B
kierke. [lpyeue wykneozuompugocgpamer (HT®). Cexenupoanue JIHK.
Memoowi eenomukuy, mpanckpunmomMuKkuy, npomeoMuKHu.

CrpykTypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pHU3UYECKre UCCIeTOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. Mooderuposanue
CMPYKMypsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnbvromepHulil ouzaiin u
opeanuyecKuil Cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

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

Huarpammel:  «PacnpeneneHne XHUMHUYECKUX JJIEMEHTOB B HEXUBOU
npupoae», «PacnpeeieHne XuMUYECKUX AJIEMEHTOB B )KUBOW MPUPOLY.

Tabmunpl 1 cxeMmbl: «llepuoguyeckass Tabaulla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJeKyJbl BOIbI», «BemecTtsa B cocraBe Opranu3aMoB», «CTpoeHHe
MOJIEKYJIbl  Oenka», «CTpyKTyphl O€NKOBOW MOJEKyIbl», «CTpOoeHHE MOJEKYI
VIIIEBOAOB», «CTpoeHue MoyeKyn JunuaoBy», «HyKIeHnHOBBIE KHCIOTBI»,
«Ctpoenne Monekysibl ATO».

OO6opynoBaHue: XuMUYECKas 1Mocyia u 000pya0BaHuUE.

JladbopaTopHas padora «O0HapykeHHEe OEIKOB C MOMOIIBIO Kau€CTBEHHBIX
pEAKIUIA.

JlabopaTtopHas  paGora  «lccrmenoBaHMe — HYKIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue nu QyHKIUM KJIETKH

Tunbl KJIETOK: JyKapuoTHUECKass W Mpokapuoruueckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00PA30BAHUS KIIETKHU.



CrtpoeHnue npokapuoTuueckoi kiuetku. Kiierounas creHka 6akTepuil 1 apxei.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHON U aBTOTPOPHON NPOKAPHUOTUYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenue u GYyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYeCKOU
MeMOpaHbl. TpaHCTIOPT BEHIECTB uUepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddy3usi, obneruénnas auddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbsl. Pabora Hatpuii-
KQJIUEBOTO HAcoca. DHAOLMTO3: MUHOLUUTO3, (aronuto3. Dk3ouuto3. Kiuerounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, rpuoOoB.

Huromna3zma. [{uto3ome. IluTockener. [[BmxeHnune nuromiazMbl. OpraHouabl
kjeTkd. OJHOMEMOpaHHbIE OpPraHOMAbl KIETKH: JHAOIUIa3MaTUYECKas CeThb
(OIIC), anmapart I'onblKK, JTU30COMBI, UX CTpoeHue U (yHKUMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OpraHouA0B KieTkh. CTpoeHHe TpaHyJISIPHOrO0 PETHKYJIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuii  (arpaHyssIpHBINA)  DHAOINIA3MATHYCCKUI
perukynyM. CekperopHas QyHkuus anmapata ['onbmxu. Moougurkayus benkos 6
annapame [onvoxcu. Copmuposka 6enxkoe 6 annapame [onvoxcu. Tpancnopt
BEILIECTB B KJIETKE. Bakyonn pacTurenbHbIX Ki1eTOK. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MUTOXOHJAPUU,  IUJIACTUJIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozcenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHApUNM W 1uiactuia. IlepBuuHkbIe,
BTOPUYHBIE W  CJOXHBIE  TUIACTUAB  (DOTOCHHTE3UPYIOMMX  DYKAPHOT.
XJI0pOMmIacThl, XPOMOILIACTHI, JIEHKOIUIACTHI BHICIINX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKHU. PuGocomsr. IIpomeosicymounvie Quramenmol.
MuxkpodunamenTsl. Axmunogvlie Mmuxpoguramernmyl. MplllIeUHbIE  KIIETKH.
Axmunosvie KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHslit
neHtp. CTpoeHHE W JABWKEHUE KIYTUKOB M pecHUYeK. MUKpOTpyOOUKHU
muroruiasmel.  Llentpuons. benku, accoyuupoganmvie ¢ mukpoguiamenmamu u
muxpompyodoukamu. MomopHvie 6enku.

SAnpo. O6onouka siApa, XpOMAaTUH, KapHOIUIa3Ma, SJPBIIIKH, UX CTPOCHUE U
bynkuuu. Snepubiii  OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pPacTOIOKEHHE
XpoMocoM B HHTephazHOM sape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. /J[unamuka s0epHOU 006010uKu 6 mumose. AHoephbiil
MPaHCnOpm.

Knerounsie Bkimtouenus. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOM).

JdemoHcTpanuu



[Toptpers: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmunpl 1 cxembl: «CTpoeHHE HYKApUOTHYECKOW KIeTKu», «CTpoeHue
XKUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapoy, «CTpoeHne NPOKapuOTUYECKOU KIETKHU.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIMpenapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTtopHas paGora «lI3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHne cBOMCTB KJIETOYHON MEMOpPaHBI».

JlabopaTtopHas pabora «lccienoBaHue IUIa3MoivM3a M JEIUIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckass  padora  «/3ydyeHume  JBMXKEHHS  UUTOILIa3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB M NpeBpaLeHie JHEPIrUU B KJIeTKe

AccUMUIISATIAA ¥ TUCCUMUIIAIIMS — JIBE€ CTOPOHBI MeTaboym3ma. Tumnsl ooMeHa
BEIECTB: aBTOTPO(MHBIM M TreTepoTpodHBIN. YyacThe KHCIOpoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oodecrnieueHue kierku: npespamienue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTrO
Merabonu3zma. DepMeHTbl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JECHCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTanau3atopoB. benku-
aKTUBATOPbl M OEJIKU-UHTHMOUTOpPHI. 3aBUCHUMOCTb CKOPOCTH (DPEpMEHTATUBHBIX
peaKkimii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpraHWYECKHX BemlecTB B KieTke. DorocunHTes.
AHOKcUuceHHbIll U OKcueeHHbll (omocunmes y odaxmepuii. Ceemocodouparoujue
nUSMEeHmMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOpoIiacToB B mpouecce
dotocunTe3a. CBeroBas u TeMHoBas (pa3bl. Pomoovixanue, Cs., Cs. u CAM-munor
gpomocunmesa. IlpogykTuBHOCTh (hoTOocHMHTE3a. BiusHue pa3innuHbIX (aKTOpOB
Ha CKOPOCTh (hoTOoCHHTE3a. 3HaUeHue (OTOCUHTE3A.

XEMOCHUHTES. Pa3HoobOpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUITUPYIOIUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepun. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YyIUTEIIN O0JIE3HEH.

AspoOHBIC OpraHU3MBI. Oranbl HHEPTreTHUUYECKOTO oOMeHa.
[ToaroroButenbHbIN 3Tan. [ TMKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

bronornueckoe OKUCIEHUE, WIN KIETOYHOE JAbIXaHue. Poiab MUTOXOHIpUI B
nporeccax ouonoruyeckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. Iuepeus membpannoeo epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cummaser. llpeumyinecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepea aHa3poOHbIM. DPHEKTUBHOCTh YHEPTreTUUECKOro 0OMeHa.

JdemoHcTpanuu

[Toptpersi: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, 11. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3Y», «IHEPreTUUECKUl 00Men», «brocunres
oenkay, «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOH MHUKPOCKOI, OOOPYJOBaHUE IJi MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass padora «/3ydyeHue  KaTWIMTUYECKONW  AKTHUBHOCTHU
dbepMeHTOB (Ha TpUMEpe aMHIIa3bl UK KaTaiasbl).

JlabopaTtopHas pabora «M3ydyeHue (EpMEHTATUBHOIO paCIICIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KIIETKAX.

JladopaTtopHass pabora «CpaBHeHue TpolieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE IIPOIICCCOB OPOKECHUS U IBIXAHHUS.

Tema 7. HacaeacrBenHast uHGopMauus U peaju3anus eé B KiIeTKe

Peakunn marpuuHoro cunre3a. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anus HacieacTBeHHONW mHpopMalmu. [ eHeTnyeckuit
KO, €ro cBoucrTBa. TpaHckpunuusa — wMaTpuuHbli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAUICIIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ srambl. Yuactue TpancnoptHbix PHK B 6uocunTese Genka.
VYcnoBuss OuocunTeza Oenka. KogupoBanue amuHOKHCIOT. Ponp pubocom B
OuocuHTe3e Oenka.

Cospemennvie npeocmasierus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy Hpokapuor. ['mmoresa
onepona (®. XKakob, XK. Mano). MonexynsipHvie mexaHuzMbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KiteTounbiil roMeocTas.

Bupycer — Hekiierounbie GOpMBI JKH3HU U 00IUTraTHbIe apa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHenHbili Yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3aboneBanus denoBeka, KuBOTHBIX, pacteHuit. CITN]J], COVID-
19, conmanbHbIe U MEITUIIMHCKUE TIPOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYPHBIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoecpammupyemvle pynkyuu d6enxos. Cnocodvl 00cmasku 1eKapcma.



JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmunpl u cxembl: «bruocunTte3 Oenkay, «'eHeTHUECKUN KOI», «BUpPYCHI»,
«bakrepuodarm».

IIpakTuyeckas padora «Co31aHuE MOJIEIIN BUPYCA.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounsiéi 1ukn, ero mnepuoabl W perymsinusa. Wurepdaza u  MUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaronmx B HHTEepdase. [loaroroBka KIETKH K
neneHuto.  I[lpecunrerndeckuii  (MOCTMUTOTHYECKHUI),  CHUHTETUYECKUM U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUO bl UHTEP(hA3HI.

Marpuunein cunre3 JAHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIEIbHOCTb.
Mexannsm pemukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JIUIUIOUIHBIA W
rariouaHblid  HaboOpsl  XxpoMocoMm. ['omonorumunbie xpomocombl. [lojoBbie
XPOMOCOMBI.

Henenne knerkm — wmuto3. CTaguu MHUTO3a W NPOUCXOASIIME B HHUX

npoueccel. Tunbl muTo3a. Kaprnoknnes u nuToknHe3. buonmorndeckoe 3HaueHUe
MUTO3A.

Perynsinus mMuTOTHYECKOro IMKIA KIeTKU. [IporpamMmmupyemasi KieTouyHas
rudelb — arnomnTo3.

Knerounoe siapo, XxpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughgpepenyuposku, cmapenus u eubeau kiemox. «l{ugpposas
KliemKka» — Ououngopmamuyeckue Mmooeiu QyHKYuoHUpOBaAHUsL KI1emKU.

JdemoHcTpanuun

Tabmumpl 1 cxeMbl: «OKWU3HEHHBIN UK KIETKH», «Muros», «CtpoeHue
xpomocom», «Permukanust JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpONpenapaThl: «MHUTO3 B KJIETKax
KOpEIIIKa JTyKa.

JlaGopaTtopHasi  pabora «M3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEenapaTaxy».

JladbopaTopHasi pa6ora «HabGmroeHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHHUS U JKU3HENESTEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCIH, APpyrue npotuctsl. KooHuaabHbIe OpraHU3MBbI.



B3auMocBa3p 4acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl WU
CHUCTEMBI OpraHoB. OpranusM Kak €IMHOe 1enoe. ['oMeocTas.

Tkanum pacreHuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHas,
NOKPOBHAs, TMPOBOAAIIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOEHUS,
(YHKUUI U pacOI0KEHHs TKAHEH B OpraHax pacTEHUM.

TkaHU KUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEW: 3MUTEIHAIbHAS,
COEMHUTENbHAs, MblllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PYHKUHUA U
PaCIIONOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHble W T'€HEpaTHWBHbIE OpraHbl pacTteHuid. OpraHel H
CHCTEMBI OPTraHOB XKMBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranuzMoB. Kapkac pacreHnil. CkeneTsl OJHOKIETOYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbIi M BHYTpeHHHU ckener. CTpoeHHue u
TUIIbI COEIMHEHUS KOCTEN.

JIBmokeHue  opraHu3moB.  JIBMKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KTYyTUKOBOE, peCHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTEHUM:
TPONM3MBI M HACTHH. JIBMKEHHE MHOTOKJIETOYHBIX JXKMBOTHBIX M YEJIOBEKa:
MblIlieyHas cuctema. Peduexc. CkeneTHble MBIIILBI U UX padoTa.

[Iutanue opranuzmoB. [lornomieHune BOABI,  YIJIEKUCIOrO Trasza |
MHHEPAIBbHBIX BEIIECTB pacTeHHUsIMU. l[IuTaHue >XKMBOTHBIX. BHyTpuIionoctHoe u
BHYTPUKIIETOYHOE nuuIeBapeHue. [IuTaHue IMO3BOHOYHBIX >KMBOTHBIX. OTHeEIbl
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHbie xkene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKaA.

Jpixanue oprann3MoB. Jlpixanue pacteruil. Jprxanne >kuBoTHIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOoe npixaHue. [[prxarenbHas HOBEPXHOCT.
XKabepnoe u n€rouHoe apixaHue. /[pIxaHne MO3BOHOUHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucremMa 4YenoBeka. MeXaHu3M BEHTWIALUMU JETKUX y ITHL U
miekonuTatrouux. Perynamnus asixanus. JpixatenbHbie 00bEMBI.

TpaHcopT BeLIECTB Y OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHOoCHas cucrema u €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrm KpoBooOpaiieHusi. DBOJIOLIUOHHbBIE
YCIIO)KHEHUSI CTPOCHMSI KPOBEHOCHOW CHCTEMbI IMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua v e€ peryisanus.

Brinenenue y opranusmoB. Beinenenue y pacrenuil. Beinenenune y
KUBOTHBIX. CokpaTuTenbHble Bakyonn. Opranel BblaeneHus. PuubTpanus,
ceKpenusi 1 00paTHOE BCAaChIBAHHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUS.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIICIUTENbHON cucTeMamu. Briienenue y



NO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHUE MOUH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UHWCTHI MPOCTEHIMMX. 3amuTa y MHOTOKJIETOYHBIX PaCTCHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUTHI. OUTOHIUIBI.

3ammra y MHOTOKIIETOYHBIX KMBOTHBIX. [IOKpPOBBI M HMX MNPOU3BOJHBIE.
3amura opranu3ma ot Oonesneld. IMmyHHast cuctema denoBeka. KieTouHelit u
TYMOpaJbHBIA MUMMYHUTET. BpoxaéHHbIi u mpuoOpeTéHHBIN crnennduyeckuit
UMMYHUTET. Teopus KIOHAJIbHO-ceneKkTuBHOro ummynurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHU3MOB. PoJIb BpOXKJIEHHOTO
UMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocte W perymsiuus y  OpraHusmoB. PasznpaxumMocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumMocTe ©  peryisamus y
pacrenuii. PocToBbie BenecTsa U NX 3HAaYECHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHbBIX. HepBHas
cucTemMa M €€ OTHENbl. DBOIOLUHUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI
y JKMBOTHBIX. OTHeNbl TOJOBHOI'O MO3ra MO3BOHOYHBIX UBOTHBIX. Pediexc u
pednexTopHas nyra. bezyciioBHbIe U ycI0BHBIE pedIeKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHASA CUCTEMA YKUBOTHBIX M YEIOBEKA.
JKene3pl HPHAOKPMHHOM CUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOW U DJHJOKPUHHOM cucTeM. [unoranaMmo-runodusapHas
cucrema.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl ¥ cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany», «bakrepun», «lIpocteiimme», «Opranbl LBETKOBBIX PAacTEHUI,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacreHuit», «KopHeBble cuctembl», «CTtpoeHue ctedis,
«CTpoeHue JMCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHOcHas cucrema», «J/lpIxarenbpHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeuynas — cucremar,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAsA cucrema», «CTpOEHUE MBIIIIbDY,
«UmmyHurer»,  «KumeyHomonoctHele», «CxeMa  NUTaHUS  PACTECHUN,
«KpOoBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBI»,
«CTpoeHue 1iaHapun», «BHyTpeHHee CTpOeHHE IOKIEBOro 4depBs», «HepBHasd
cuctema poio», «HepBHas cucrema sarymku», «HepBHas — cuctema
npecMbikaronuxcs»,  «HepBHas  cucrema  nTun», «HepBHas — cucrtema
MIIeKonuTaomux», «HepBHas cucrema uenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIETOYHBIX
OpraHU3MOB, MHUKPOIpENapaThl TKAaHEH, PAaKOBHHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHHMil pa3HbIX OTHEJIOB, BIAXHbIE TMpenaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHUE IJIs1 JEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacuieTieHns Kpaxmasia U OeNKoB Mo IedcTBHEM (GepMEHTOB, 000pPYAOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTeNbHBIX JBUKEHUM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI.

JlaGopaTopHasi padora «3yueHue TKaHe JKMBOTHBIX .

JlaGoparopHasi pabora «/3ydyeHue opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. PazMmHoOkeHre U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHUS OpraHu3MoOB: Oecrionoe (BKJIIOuYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecroioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CHOPYJISIIHS,
¢dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuoxeHue. [lonoBeie KIEeTKW, Wik ramersl. Meino3. Craauun
Mmeiio3a. [ToBegenne xpomocoMm B Meito3e. Kpoccunrosep. buonornueckuii CMbICI
M€03a M TIOJOBOro Iporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbIX. [[0J10BBIE JKENIE3BI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOPUOHAIBLHOE pa3BUTHUE JKUBOTHBIX. (CrnocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPUOJIOTUSl — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3z 2nagnvix npoobaem IMOPUOIOCUU.
Konyenyuss mopgocenos u modenu mopgoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). Jpobnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munovl
onacmyn. OcoOEHHOCTH NPOOJCHUS MIIEKOMUTAIONMINX. 3apOJBIINIEBhIC JIMCTKU
(ractpyssiiust). 3akiiajika OpraHOB U TKaHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHuoe
BJIUSIHUE YacTell pa3BUBAIOIIErOCs 3apojbllia (SMOpHOHAJIbHAS HHIYKIHA).
3aknagka IUlaHAa CTPOCHHMS KUBOTHOTO Kak pPe3yibTaT HEpPaAPXUUECKUX
B3aUMOJICCTBUI T'E€HOB. BiusHMEe Ha >MOPUOHAIBHOE Pa3BUTUE PATUYHBIX
(bhaKTOpOB OKPYXKAIOIIEH CpeIbl.

Poct u pasButue XMBOTHBIX. [locTamMOpuOHaNbHBIMN Tiepuoa. Ilpsmoe wu
HenpsiMmoe pas3BuTHe. Pasputne ¢ wmeramopdo3oM |y O€CMO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHolormdeckoe 3Haue€HHWE NPSIMOTO U HEOPSIMOTO



pa3BUTHA, UX PACIPOCTPAHEHUE B NpUpoAE. THUIbl pocTa KUBOTHBIX. DakTOpPHI
PEryJsiiuu poCTa >KMBOTHBIX U YyesoBeka. CTaauu nocTaMOpHOHAIBHOTO Pa3BUTHSA
y )KMBOTHBIX U uenoBeka. [lepuoasl onTorenesa uenoBeka. CTapeHHe U CMEPTh KaK
OMOJIOTUYECKUE TTPOIIECCHI.

Pa3smHoxeHne u pasutue pacteHuid. ['amerodpur m cnopodur. Meiio3 B
KU3HEHHOM 1MKjIe pacteHuil. OOpa3oBaHWe cmop B IIpolecce Meiosa.
I'amerorenes y pacreHud. OIUIOZOTBOPEHUE M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHU3MBbI PETYNSALIUA OHTOI€HE3Aa Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXKEHUSD», «Pa3MHOXKEHHE XJIAMHJIOMOHAIb», «Pa3MHOXKEHHE SBIIICHBI»,
«Pa3MHOXEeHUE TUAPBY, «Meio3y, «XpoMocoMbly, «I'ameroreHesy», «CtpoeHue
AWLIEKIETKH M crnepMaro3ouaa», «OCHOBHBbIE CTaauu OHTOreHesay, «llIpsmoe u
HelpsAMoe pas3BuTue», «Pa3BuTMe MaNWCKOro xyka», «PaszButue capa”umy,
«Pa3BuTue nATymku», «J/{BOMHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U JIBYJOJIbHBIX pacTeHUui», «KU3HEHHBIN LUK
MOPCKOM  KamycTbD», <«OKuU3HEHHBIM 1THUKI MXa», <«KHW3HEHHBIM  [UKI
NAIOPOTHUKAY, <VKM3HEHHBIN LIUKIT COCHBI».

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SHUIEKIETOK |
CIIEpMAaTO30UJI0B, MOJENb «[{UKIT pa3BUTHS JIATYIIKH.

JlaGoparopHasi padora «/3ydyeHue cTpoeHHs NMONOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckas padora «BbIABIECHUE MPU3HAKOB CXOJICTBA 3apOIBIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXKEHHS BBICIINX
pacTEHUN».

Tema 11. I'eneTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYUBOCTH
OPraHN3MoOB

Hcropust craHOBiIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paborter T
Mennens, I'. ne ®pusza, T. Moprana. Poib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padorer H. K. KonmbnoBa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®mmmuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA U PELECCHUBHBIN
NpU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTASI JIMHUSL, THOPUIBI, TEHOTHUII, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ T'€HETUKH: THUOPUAOIOTMYECKUN,  LUTOJIOIHYECKUH,
MOJIEKYJISPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpeter: I'. Menaens, I'. ne @puz, T. Mopran, H. K. Kosnsros, H. H.
BaswiioB, A. H. benosepckuii, I'. /[. Kapneuenko, 0. A. ®unmunuenko, H. B.
TumodeeB-PecoBckui.

Tabnuiel u cxeMbl: «MeTobl TeHETUKINY, «CXEeMbl CKPEITUBAHUS.

JlabopaTtopHass paGora «/[po3odmma Kak OOBEKT TEHETUYECKHUX
HCCJIEIOBAHUI .

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3akoH
€AMHO00pa3usl ruOpHUIOB MepBoro nokojieHus. [Ipasuno qoMuHupoBanusa. Bropoit
3aKOH MeHnaens — 3aKOH pAaclIeIuIeHUs NPU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

AHanuzupyroniee ckpemubanue. [I[pomexxyTouHblid XapakTep HacleJOBaHHUS.
Pacmieruienre npu3HaKoB MIPU HETIOJIHOM JOMUHUPOBAHHH.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH HE3aBUCUMOT'0
HACJIeIOBaHUsA  NpuU3HAKOB.  [luTonmormyeckue  OCHOBBI  JUTHMOPUIHOTO
CKPEILLIMBAHUSL.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEOBAaHUE T'€HOB, HApYLUIECHHUE CLEIUICHHS MEXAY T'€HaMU. XPOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

I'enernka nona. XpOMOCOMHBIN MEXaHU3M ONPEAEIEHU 10J1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHnlii M rereporaMeTHbid mnos. ['eHeTmueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue Nnpru3HaKkoB, CIEIVIEHHBIX C MOJIOM.

I'enorun kak nenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ayienu3M. B3anMOIENCTBUE HEAUICNIbHBIX TI'€HOB.
Kommiiementaprnocts. Onucras. [lonmumepus.

['eHernueckuil KOHTPOJIb PA3BUTHsI PACTEHMM, >KUBOTHBIX M 4YEJIOBEKa, a
Takke (PU3MOIOTMUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (YHKITUH.
['enernueckne MeXaHU3Mbl CHMOUOI€HE3a, MEXAHU3MbI B3aUMOJEHCTBUS «XO35IMH
— Tapa3uT» U «XO3AUH — MHUKpoOHOM». ['eHeTMueckue acheKTbl KOHTPOJd U
U3MEHEHMsI HACJIeICTBEHHON NH(OpMAIIMU B TOKOJICHUSIX KJIIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmuupl u cxembl: «llepBoiif 1 BTOpOil 3akoHbI Menaensa», «Tpetuit 3akoH
MeHnnens», «AHanu3upyrollee CcKpelmuBaHue», «HenomHoe aOMUHUpPOBaHHUEY,
«CrerieHHOE HaclieIoBaHUE TPU3HAKOB Yy Jpo30duibl», «['eHeThka Mmomay,



«Kapuotun d4enoseka», «Kapuorun naposzoduib»y, «Kapuotunm nOTHUIBD,
«MHOXECTBEHHBIN AJUIEIN3M», «B3auUMOIEHCTBUE TEHOBY.

OO6opynoBanue: MoOAENb s JEMOHCTpAlMd 3aKOHOB €IWHOOOpa3us
TUOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIUICHUS TMPU3HAKOB, MOJAEIb IS
JEMOHCTPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHHS TPHU3HAKOB, MOJIECIb IS
JEMOHCTPALMM CLEIUICHHOIO HACJIEA0BAHUS IIPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKponpenapar: «JIpo3odumnar.

IIpakTuyeckass paGora «M3yueHne pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEILIUBAHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «/3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Y TIPO30PUITBIY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTHMna W cpenbl npu  (popMUpoBaHUU (HEHOTHUIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKUA. Buasl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBCHHASL.

MonudukanuonHas HW3MEHUYMBOCTh. Poib cpensl B (OpMUPOBaAHUHU
MOIU(PUKALMOHHON M3MeHurBocTH. HopMma peakiuu npusHaka. BapuanmoHHbIN
pan u BapuarnmonHass kpuBas (B. Moranncen). CpoiicTBa MOAu(HUKAIIMOHHON
VU3MEHUYHUBOCTH.

I'enoTnnuueckass ”3MEHUYUBOCTh. CBOMCTBA T€HOTUIMMUYECKON U3MEHYMUBOCTH.
Bupl reHOTHTIMYECKOM M3MEHUMBOCTH: KOMOUHATUBHAS, MyTaI[HOHHAS.

KoMOuHaTiBHass HM3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON U3MEHYNBOCTHU. POJIb KOMOMHATHUBHON M3MEHUYNBOCTHU B CO3MaHUU
FEHETUYECKOro pa3Hoo0pasus B mpejiesiax 0JIHOr0 BUA.

MyrtanroHHass W3MEHYMBOCTb. Buabl MyTauui: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUMPOBAaHHbIE MyTauud. SaepHele U
quToIUIa3MaTuiyeckue mytanuu. CoMaTU4ecKre M MoJIoBble MyTaiuu. [IpuyunHb
BO3HMKHOBEHUs MyTauuil. MyTareHsl M WX BJIUSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTA MYTAIMOHHOIO MpoIecca. 3aKOH TOMOJOTMYECKUX PSII0B B
HacneacTBeHHo m3MmeHuuBoctu (H.M. BaBwiioB). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX Hakmopos 8
Hacn1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOG Y OP2AHUIMOB.

JdeMoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. Bapuiios.

Tabmumet u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHUYUBOCTHY, «KoMmOunHaTuBHas U3MEHUYUBOCTHY, «Menos»,
«OmnonorBopeHuey, «I eHeTndeckre 3a00eBaHUs YeI0BeKay, «BUabpl MyTarimii.



OOGopynoBaHue: XUBbIe U TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHUM,
pucyHkH# (potorpadun) )KUBOTHBIX C PA3IMYHBIMU BUJIaMU U3MEHYMBOCTHU.

JlaGopaTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKANMOHHON W3MEHUYMBOCTU. [locTpoeHme BapualMoOHHOTO psna U
BAPUALIMOHHOW KPUBO».

IIpakTnyeckas padora «Mytamuu y JApo3oduiabl  (HA  TOTOBBIX
MUKpOMpenaparax).

Tema 14. I'eHeTHKa Yesi0BeKa

Kapuorun uyenoBeka. MexayHapoaHas MporpamMma HUCCIEIOBaHUS TE€HOMA
4yelloBeka.  MeTonbpl  HM3yd4eHMSl TEHETHMKHM  4YEJIOBEKa: T'€HEeaJlOornyecKui,
OJIM3HEIOBBIH, LIUTOTCHETUYECKHUM, MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONpENIETICHAE reHOTHIIA:
MOJTHOT€EHOMHOECEKBEHUPOBAHNUE, T€HOTUIIUPOBAHME, B TOM YHCJIE C MOMOIIBIO
[11[P-ananu3a. Hacnencreennbie 3a001eBaHus yenoBeka. [ eHHble 1 XpOMOCOMHBIE
0oJie3HM 4YenoBeKa. bOJIe3HW C HACIENCTBEHHOW MPENpacIoNoKEHHOCTHIO.
3HaueHuEe MEIUIIMHCKON T€HETUKH B MPEIOTBPAIEHUH U JIEYEHUU T'€HETHUYECKUX
3a0oneBaHui 4yenoBeka. MeauKO-reHeTUYecKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJIeTKU. [[oHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUN B
00J1aCTU pEeJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
bU3UYECKOMY U XUMUYECKOMY 3arps3HEHUIO OKpYXKaroIlieh cpenbl. ['eHeTnueckast
IPEAPACTION0KEHHOCTD YEIOBEKA K MAaTOJIOTHUSM.

JdeMoHCcTpanuu

Tabmuipl u cxembl: «Kapuotun yenoBekay, «MeToabl U3yYeHUS T€HETUKU
yesoBeKkay, «I 'eHeTuueckue 3a00J1eBaHuUs YETTOBEKAY.

IIpakTuyeckas padora «CoCTaBICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cestekuusi opraHnusMoB

JlomecTukanuss M CEJIEKUHsA. 3apOKICHUE CENEKIMH W JOMECTHUKALUU.
Yuenue H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIEHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Poip cenexkiuu B CO3JaHUM COPTOB PACTEHUM U HOPOJI
xuBoTHbIX. CopT, mNOpojaa, IITaMM. 3aKOH T'OMOJIOTMYECKUX PSJIOB B
HacaenacTBeHHOM wu3MeHuumBocty H. WM. BaBunoBa, ero 3HadeHue I
CEJICKIIMOHHOU PabOTHI.

Metonbl ceneknmMoHHON paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBU1yaJIbHbBIN. DTamnel KOMOMHAIIMOHHON CeJICKIIUU. Ucnertanue
npou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBI OIEHKHU
(dbenoTHmna MOToOMCTBa U OTOOP MO TEHOTHUITY ¢ noMoInbio aHanuza J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  paboTHI.
PannanmoHHplii 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYpPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE TEHOMHOI'O PEIAKTUPOBAHUS W METOJIOB
pexkoMmOuHaHTHBIX JIHK 17151 mosmydenus ucxoqHoro Marepuana Jyisi CEIeKIIUH.

[Tony4yenue MOJTUILIIOUIOB. BuyrpuBuoBas TUOpHIN3ALINSL.
bnuskopoacTBeHHOe — cKpemmBaHWe, wWwin  uHOpuaAWHT.  HepomactBenHoe
CKpelluBaHue, Wiu ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcmoiab3oBaHue
rerepo3uca B ceneknuu. OtnanéHHas rudbpunmuzanus. [Ipeogonenune Oecruioaus
MEXBUOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHHUI U )KUBOTHBIX. «3e1éHas
DeBoIoOYULY.

CoxpaHeHre U U3y4YeHUE T'€HETHUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKUX  pOAWYEH IS CO3/IaHMsl  HOBBIX  COPTOB M THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYIbTYp. M3yuenue, coxpaneHue u ynpaejieHue
2EHEeMUYECKUMU PeCyPCaAMU CeNbCKOXO3AUCMBEHHBIX U NPOMbBICI08bIX HCUBOMHBIX
8 Yensax YAyHueHus: Cyuecmeayrouux U co30anus HO8blX Nopoo, JUHUL U KPOCCO8, 8
MOM uucie C NPpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCLe008aAHUL
nepeodosuvlix uoell U nepCneKmueHbIX MexHoLI02UlL.

JdeMoHCTpanuu

[Toptpersi: H. . BaBumo, . B. Muuypun, I'. JI. Kapneuenko, II. II
JIykbsinenko, b. JI. Acraypos, H. bopinoyr, /I. K. bensies.

Tabmuter u cxembl: «L{eHTPBI MPOUCXOKACHUS U MHOT'000PA3Us KYJIbTYyPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAJAOB B HACIEACTBEHHOW HU3MEHYMBOCTHY,
«MeTtonpl cenekiuny, «Otnanéunas rudpuauzanus», «MyTarenes.

JlaGoparopHasi pabora «/3yuyeHue COpTOB KYJIbTYPHBIX PAaCTCHUIN U MOPOJ
JIOMAIITHUX KMBOTHBIX).

JlaGoparopHast padora «3ydyeHne METOJIOB CENEKIIMN PACTECHUI.

IIpakTuyeckas padora «[IpuBuBKa pacTEHUI».

Ikckypeusi «OCHOBHBIE METOAbI M JOCTHXKEHMSI CEJICKIIMUM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOT'O LICHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKAs1 OMOJIOTHSI

OOBeKThl, UCHOJIb3yEMbIE B OHUOTEXHOJIOTMU, — KJIETOYHBbIE U TKAHEBBIC
KYJIBbTYpHI, MUKPOOPTaHU3MBI, ux XapaKTEePUCTHUKA. TpaauimonHas
OMOTEXHOJOTHsI:  XJICOOMEUeHHe, TMOTYyYeHHE KHCIOMOJIOYHBIX  IMPOAYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTB MHUKPOOMOJIOTHYECKUX
TexHojorui. [Ipon3BoacTBO OenKa, aMUHOKHCIOT U BUTAMHHOB.

Co3anue TEXHOJOTui M MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LI€JIbIO MOJTYyYEHUS OPraHU3MOB M MX KOMIIOHEHTOB,
CoJlepKaIlluX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETHUECKUE TTYTH.



Kinerounass unxeHepus. MeToapl KyJIbTypbl KJIETOK UM TKaHEW pacTeHUU U
#KUBOTHBIX. Kpuobanku. Comarudeckas rubpuauzanuss W COMaTHYECKUMN
sMOpuoreHe3. lcnonb3oBaHME TalIOWIOB B CENEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHbIX anmumein. Mcnonv3osanue MOHOKIOHAIbHBIX U NOAUKIOHAIbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpYyKIMs
SWLEKIIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METON TpaHCIUIAHTALUU SJEP KIIETOK.
Texnonocuu  0300posieHus, KYTbMUGUpOBanuss U MUKPOKIOHATbHO2O
DA3MHOIACEHUS CENbCKOXOZAUCTEEHHBIX KYIbIMYP.

XpoMOcOMHasi M TeHHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TIeHa W
koHcTpyupoBaHue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTrKeHusT UM MEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  WHXCHEPUM.
DKOJIOTMYECKHE U ITUUECKUE MTPOOIEMbI FT€HHON HH)KEHEPUHU.

Meaununckue Ouorexnonoruu. [loctrenoMuas uudposas meaununa. [1LP-
AUarHoctvka. MeTaOONIOMHBIM aHajau3, TEHOLIEHTPUYECKHH aHalu3 IpoTeoMa
YEJIOBEKa I OLICHKM COCTOSIHUS €ro 370pOBbs. Mcmonap30BaHME CTBOJIOBBIX
KIeTok. TaprerHas Tepamusi paka. 3D-Ounowmmkenepus s pa3pabOTKH
(yHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUWW, CO3/IaHHS KOMIUIEKCHBIX
TKaHEH COYeTaHUEM TEXHOJOTMi TPEXMEPHOro OMONPHUHTUHIA M cKapoaguHra
JUISL pelIeHus 3a]1a4 ePCOHAIN3NPOBAHHON MEIULIMHBI.

CoznlaHre BEKTOPHBIX BAaKIMH C LEJIbl0 oOecrieueHHs] KOMOWHHPOBAHHOMN
3amuThl OoT Bo3Oyauteneid OPBU, ycraHoBiieHHE MONEKYJISPHBIX MEXaHHU3MOB
¢ynkuunonupoBanus PHK-copepxaiiyx BUpycOB, BBI3BIBAIOLIMX OCOOO OINACHBIE
3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuupl u cxembl: «crnonb30BaHHE MUKPOOPTaHU3MOB B MPOMBIIIIIEHHOM
IpOU3BOACTBEY, «KieTouHas nHxkeHepus», «I '€HHass HH)XEHEPU.

JlabopaTtopHas padora «/3ydueHre 00HEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOLYKTOB).

IKeKypcusi «bHOTEXHONOrMs — Ba)KHEWIAs IPOU3BOAMTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUUECKOE TPOU3BOICTBO)Y.

11 KVIACC

Tema 1.3apoxnenne M pa3BUTHE 3BOJIOLHMOHHLIX NpPeEICTABJIEHUIN B
OonoJioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHS
napBuHHA3Ma. JKU3Hp U Hay4yHas aedarenbHocTh Y. JlapBuHa.

JIBrxyiye cuibl SBONIOIMK BUI0B 110 Y. J[apBuHY (BhICOKasi MHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHAas HM3MEHYMBOCTh, Ooppba 3a
CYyILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunternyeckot Teopun sBomouuun (CTDI). HelitpanbHas
Teopus HBomtonuu. CoBpeMeHHass JBOJIOIMOHHAs  OWoNIOrusl. 3HayeHue
HBOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUYU E€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpanuu

[Toptpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. K. Cenr-Unep, XK.
Krosee, Y. Hapsun, C. C. YerBepukos, W. 1. lImansraysen, [x. Xonaein, /1. K.
benses.

Tabmuuber u  cxembl: «Cuctema xwuBod mpuponbl (mo K. JluaHuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm (GHopMHUpOBaHUS
NPUCIIOCOOJIGHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta nyremectus Y. lapsunay, «Haxonku Y. lapsuHay, «@opMbl 60pbOBI
3a cyuiectBoBaHue», «llopoasl romy6eit», «MHoroo0pasue KyJbTYpHBIX (popm
KarycThl», «llopoasl JoManIHuX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX BUIOB
(mo Y. J[apBuny)», «CxemMa COOTHOIIEHUS JBIXKYIIMX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIOIIUN.

Tema 2. MUKPOIBOJIIOIHS U €€ Pe3yJibTAThI

[Monynsauusa Kak 3jeMeHTapHas eIMHHIA 3BONOLUK. COBpEMEHHBIE METO/IbI
OLICHKM TEHETUYECKOro pa3HoOoOpa3us M CTPYKTyphl mnonyisuuid. M3meHenue
reHopoHa TOMYJSAIMKA KaK DJIEMEHTApHOE SBOJIONHMOHHOE SIBJICHHE. 3aKOH
reHetTuyeckoro pasuosecus Jxx. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOphl (IBWXKYIIME CHJIBI) JBOMIONUA. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHUMBOCTh. Jlpelid TeHOB —  ciiydaiiHble
HEHANIPABJICHHBIC W3MEHEHMsI YacTOT ajuieledl B momymsanusx. Oddext
OCHOBAaTens. JIgpgpexm Oymwvinouynoco eopaviuika. CHUdNCEHUE 2eHemUYecKo20
pasnooopazus: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opetigha 2enos 6
bonvuwux u  manvix  nonyaayusx.  Mwurpanuu.  M3onsuus  TOMYJISITU:
reorpadguieckas (mMpocTpaHCTBEHHAs), Oronorndyeckas (penpoayKTHBHAS).

EcrtecTBeHHbIl 0TOOp — HampaBisitonuii  ¢gakrtop 3Boiaouud. DopMbl
€CTECTBEHHOI0  OTOOpa:  JBIKYIIMM, CTaOWIM3UPYIOIIMMA,  pa3phIBalOLIU
(mm3pynTuBHbIi). [lomoBoit orGop. BO3HUKHOBEHHE M IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHEe ~— mpucnocoOieHul y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [Ipumepsl npucnocoOaeHuit y opraHu3MoB: MOPGOIOTHYECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHe,  MoBeAeHUeckne.  OTHOCHUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yJibTar
MUKpodBooK. M3omsauus — kimoueBod ¢aktop BupoodOpazoBaHus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: AIJTOTATPUIECKOE (reorpaduueckoe),



CUMIIATPUUECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (NOJIUILIONAN3aLus,
rubpuauzanus). JJIMTeIbHOCTh BOJIIOLIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIIOTMYECKOTO pa3HOOOpa3usl.

Ponp »BOmrONMOHHONM OWoOiOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi OuopazHooOpazusi. MUKPOIBOIOIUS U KOIBOJIOIUS MMAPa3UTOB U UX
x03s5ieB. MexaHu3mbl OPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuupl U cxembl: «MyTanmoHHass HM3MEHUYMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBIeHUsS 3akoHa Xapan—BaiinOepray, «JBuxyime
CWJIBl ABOJIFOLUNY, «IKOJIOTMYECKash M30JSIIUs MOMYJSALUUA CeBaHCKOM (hopenn»,
«l"eorpadmueckasi M30JSIIMS  JIMCTBEHHUIBI CUOMPCKOM W JIMCTBEHHMIIBI
naypckoi», «llomynsiinOHHbBIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JICCTBUS €CTECTBEHHOTO o0TOopa», «DopMbl OOpHOBI 3a CYIECTBOBAHHE,
«MHpycTpuanbHbll MenaHu3sMy, «JKuBble nckonaemeiey», «llokpoBUTENBCTBEHHASA
OKpacka YKUBOTHBIX), «[Ipenynpexaatomas OoKpacka KUBOTHBIX»,
«Dusmnonornueckue ananranum», «lIpucrnocoOIeHHOCTh OpPraHu3sMoB U €&
OTHOCUTENIbHOCThY, «Kputepuu Buma», «Bunbl-nBoiiHukn», «CTpykTypa BUaa B
npupoae», «CrnocoObl BUA00Opa3oBaHUs», «l'eorpaduueckoe BUI00Opa30BAHHE
TPEX BUJAOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BHJIOB CHHHUID,
«[Tonumnouasl pacrenuit», «KamycTHo-penedHblil TuOpU.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydelia MTHIT 1
3Bepell C MpuUMepaMHu pa3IUYHbIX NPUCIOCOOJEHUM, Yydena NTUIl U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUN OJU3KUX BUIOB, OOpPa30BABIIMXCS
Pa3ITUYHBIMU CITIOCOOAMH.

JlabopaTtopHass paGora «BpisiBIeHHE HU3MEHUYMBOCTH y OCO0EH OIHOTO
BUJIAY.

JladopaTtopuass  paGora  «lIpucmocoOiieHuss  OpraHU3MOB U  HUX
OTHOCHUTENbHAS 1EIECO00Pa3HOCTDY.

JlabopaTtopuass pabora «CpaBHeHHE BHIOB 10 MOP(POIOTUIECKOMY
KPUTEPHUIO.

Tema 3. MaxkpodBo/rouus 1 eé pe3yjibTarbl

Meroasl  u3ydeHHsT Makpol’BodoUMHU. [laneoHTonornueckue  MeTOIbI
u3ydeHuss odBomtonuu. llepexomubie  ¢GopMbI W (PWIOTCHETHYECKUE  PSIIBI
OpraHU3MOB.

buoreorpadguueckue meroasl u3ydeHus sBontonuu. CpaBHeHue (Giuopsl H
dayHbl MaTepuUKOB W OCTPOBOB. buoreorpaduueckue obnactu 3emuu. Bumbr-
SHJIEMUKHU U PEIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOTUYECKHE METObl M3YyUYEHHUS
sBOMIONIMHU. ['eHeTHYeckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U TOSIBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJOTMYHBIE  OpraHbIL.
Pynumentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHUE,
OMOXMMHUYECKHME W  MaTEeMaTHUYeCKMe  METOJbl  M3Y4YEHUS  DBOJIIOIUU.
I'omonoruunsie reHbl. CoBpeMEHHBbIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U HBOJIOLIMS TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuia) BONONUU. [IpuHyun cmenvt QyHKYUl.
HeobOpatumocTs 3Bomtonnu. AnantTuBHas paauanus. HepaBHOMEpPHOCTH TEMITOB
SBOJIOLIHH.

JdemoHcTpanuu

[Toptpersi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. ['ekkens.

Tabnuupl 1 cxembl: «DuUOreHeTUUECKU pssl Jomagu», «APXEONTEPUKCY,
«3Bepo3yobie  smepbl»,  «Creromedanb»,  «Punnodurely,  «CeMeHHBbIE
nanopoTHUKN», «buoreorpaduueckne 30HBI 3emun», «Jlperid KOHTHUHEHTOBY,
«Penukthly, «HavanbHble cTagud SMOPUOHAILHOIO PAa3BUTHS TMO3BOHOYHBIX
XKUBOTHBIX», «l'OMOJOTMYHbIE W aHAJOTHYHbIE OpraHb», «PyIuMeHTH»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMIaH3e», «lJ1aBHbIE
HaIpaBJICHUSI BOIIOLIUNY, «OO0I1I1e 3aKOHOMEPHOCTH 3BOJIOIIUN.

OOGopynoBaHue: KOJJIGKIIMU, TrepOapuu, MYJISDKA HCKOIMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKI[UM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hayynbie rumore3sl NPOUCXOXKICHUS KU3HM Ha 3emiie. AOUOreHe3 W
naHcriepmusi. JloHaydHbie TpeICTaBICHUS O 3apPOKICHUU KU3HU (KpEarlmoHU3M).
['unoTte3a MOCTOSHHOTO CaMO3apOXkKECHUS )KU3HU U €€ onpoBepxkeHue onbitaMu O.
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne ;xu3HU U aCTpOOUOJIOT USl.

OcHOBHBIE JTaIbl HEOPraHUYECKOU DBOJIIOLUU. [TimanerapHas
(reomoruyeckasi) HBOJIONMSA. XHMHYECKas OJBOMIONMSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BeniectB u3 Heopranmueckux. Ombir C. Mumepa u . HOpwu.
O6pazoBanue mnoauMepoB u3 MoHoMmepoB. KoarepBaTHas rumoresa A. .
Omnapuna, runore3a nepBudaHoro 0yiabona J[x. XomnaeitHa, reHeTUYECKasi TUIIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHUE MPOTOKIICTKH.

Uctopus 3emuim u meroasl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octatku. ['eoxponomnoruss u e€ wMeronbl. OTHOcUTENbHasT H  a0COMIOTHAS
reoxpoHoJiorusi. ['eoxpoHosoruueckast mKaa: 30Hbl, 3Pbl, IEPUOIBL, STTOXH.



Havanbnpie sTanbl opraHudeckor sBoitonuu. [losBiieHHE U 3BOJTHOUMSA
MEPBBIX KIJIETOK. DBOJIOIMUS MeTa0oin3Ma. BO3ZHUKHOBEHHE IMEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapuOTHI.

[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). JBOIIOLIMOHHOE IPOUCXOKIEHUE
BUpPYCOB. IIponcxoxknaeHue MHOTOKIETOYHBIX OpraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC Tallbl 3BOJIONHMH BBICIUX pacTeHui. OCHOBHBIC apoMOP(O3bI
pactennii. Bpixox pacrennit Ha cymy. IlosBieHHME CHOpPOBBIX pAacTEHUM H
3aBoeBaHMe uMU cymu. CemeHHble pacTeHus. [IpoucXOXIeHHue [BETKOBBIX
pacTeHUM.

OCHOBHBIEC 3Tanbl SBOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TUmnoB. IlepBbie XOpnOBbIE KUBOTHBIE. JKU3HP B BOZE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampudOuii um pentwinil. [IporcxoxieHne MICKOMUTAIONUX U
ntun. [lpunmun kmrodeBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMA U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pazutne xu3HM Ha 3emie MO »paM U IEepUodaM: apxeu, MPOTEPO30i,
nmajgeo3o0i, Me3030#, KaitHo30#. OOmas xapakTepucThka KiIWMara ¢
reoJIOTHYECKNX mpoueccoB. [losBIeHHE M pacuUBET XapaKTEPHBIX OPraHW3MOB.
VYrieobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHUSI — SKOJOTMYECKHE KPHU3UCHI mpouuioro. IIpuduunel u
CJIENCTBUS MacCOBbIX BbIMUpaHUUl. COBPEMEHHBIM 3KOJIOTMYECKUUA KPU3HC, €ro
ocobennoctu. [Ipobnema coxpanenus 6uopaznooOpaszusi Ha 3emIie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [lpuHuunel knaccupukanuu
opranu3MoB. OCHOBHbIE CHCTEMATUUYECKUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamutanuanu, JI. ITactep, U. 1. Meunukos, A. W.
Omnapun, x. Xongenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmumpe! n cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
U3YYEHUIO caMo3apoxkaeHust xku3Hu», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWUYECKOW  ABONIOLMHNY»,  «[ €OXpOHOJIOTMYECKas  IIKajay,
«HauanpHble 3Tanbl OpraHuyecKkoi 3BodtONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyréM cumbuorenesa», «Cucrema XuBOM mnpuponb», «CTpoeHHEe BUpYCay,
«Apomopdo3sl  pacteHuiiy, «PuHHODUTE), «OTHOKIECTOUYHBIE BOIOPOCIH,
«MHOroknIeroynsle Bopopocian», «Mxu», «llamopoTHukmn», «l 0jI0CEMEHHBIE
pacteHusi», «OprasHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KUBOTHOTO
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KuieyHOMOIOCTHBIEY,
«l1mockue YEPBUY, «YIJIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecsay, «dItump», «Miekonuraromme», «Pa3Butue Xu3HU B
apXxeucKkou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKOM dpe», «Pa3BUTHE )KU3HU B
MAJICO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE )KU3HU B
KailHO301CKOM 3pey», «COoBpEeMEHHAasi CUCTEMA OPTaHUYECKOI0 MUPaY.

OOGopynoBaHnue: repOapuud pacTEHUl pPA3TUYHBIX OTJEIOB, KOJUIEKIIMU
HAaCEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3Bepew,
KOJUICKIIMA OKAMEHEIJIOCTEM, TIOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  ga0oparopHas paGora «MoAenupoBaHUE  ONBITOB
Mumiepa—tOpu 1o u3y4eHuto abMOT€HHOT0 CUHTE3a OPraHUYECKUX COCTMHEHHUH B
NEepPBUYHON aTMOc(hepey.

JlaGoparopuast padora «/3ydyeHue M ONUCAHUE MCKOMAEMBIX OCTATKOB
JOPEBHUX OPTaHU3MOB.

IIpakTnyeckas padora «l3yueHue OCOOEHHOCTEH CTPOEHHUS pacTEHUM
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «l3yueHue ocOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPONOT eHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHOBIIEHME TPEJICTABICHUN O MPOUCXOXKJICHUM 4YEI0BEKa. PenurmnosHbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0ACTBO YenoBeKka ¢ KUBOTHBIMU. CUCTEMAaTHUYECKOE MOJIOKEHHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTMYECKUE, b1310JI0r0-OMOXUMHUYECKHE,
noBegeHyeckue. OTanuus 4elioBeKa OT KMBOTHBIX. [IpsAMOX0XKIeHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JIBrxyiye cuibl (pakTopbl) aHTPOIIOreHe3a: OMOIOrMYecKue, COlalIbHbIE.
CooTtHoleHne OMOJIOTUYECKUX U COIMMATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJUM aHTPOIIOTeHe3a. PaHHME dYeoBEKOOOpa3HbIE 00E3bSHBI
(MPOKOHCYJIBI) U paHHUE TTOHTHU/IBI — OOIIUE IPEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
JM0JIel. ABCTPAJONMUTEKH — ABYHOTHE NMPEAKHU JIoAeH. YeloBek yMenbli, MepBbIe
V3TOTOBIIEHUS OPpYIHUM Tpyaa. YenoBeK MPSIMOXOASIIMNA U MEPBBIM BBIXOJ JIFOJEH
3a  mnpenensl  Adpukn. YemoBek remenbOeprckmii  —  OOmMMM  MPEIOK
HEAaHJIEPTAITBCKOIO YEJIOBEKA M YEJIOBEKAa pPa3yMHOro. YenoBek HeaHAepTalbCKUM
KaK BHUJ JIIOJEH XOJOAHOrO KiIMmaTa. YelnoBEK pa3yMHbId COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHME KOHTHHEHTOB 3a rmpeaenamu Adpuku.
[TaneoreneTrka u nNajeoreHOMUKA.



DBOJIOLKS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOp B MOMYJISLMSIX
yenoBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusMm. [lonmynsiuroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3G@PeKT OCHOBATENS» B MOIMYJISIUAX COBPEMEHHOIO
YeJIoBEeKa.

Yenoseueckue pacel. Ilonstne o pace. bompmme pacel: eBporeonHast
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBATOpHAJIbHAS]),  MOHTOJOMIHAS
(asmaTcko-amepHuKaHCcKas). BpeMss M myTu paccelleHHs 4YelloBeKa IO IUIaHETE.
EnuncTBo  uyemoBewecknx — pac. HaydHas  HECoCTOATENBHOCTh — pacu3Ma.
[IpucnocoONneHHOCTh YenoBEKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenpbl.
Bnusnue reorpaduueckoil cpeapl W apeiidpa reHoB Ha Mopdoioruio u
(bU3MOIOTUIO YeIOBeKa.

MexaucuMiinHapable  MeToabl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOIOJIOTMST W MaJIE0aHTPOIOIOT U
YEJIOBEYECKUX NOMYJISIUA. bHOCOLManbHbIE UCCIAEAOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBaHue KOBOMIOIUH OMOIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTOJIbI aHTPOTIOIOTUNY, «[ 0JTOBHOW MO3T UEIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsHbI», «CKEleT YeloBeKa W CKENET IIHMIIaH3e»,
«PynuMeHTBI U aTaBU3MBbI», «/{BHXKYLIME CUIIBI aHTPONOrE€HE3a», « IBOIOLUOHHOE
JIpEeBO  4eJoBeKa», «ABcTpasionuTek», «YenoBek — ymenslit», «YHenoBek
IpAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heannepranbub», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarnbl IBOJTIOLNHU YeIIOBEKay, «Packl uemoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeW, MPeAMETOB  MaTepualibHOM
KyJIbTYphl ~TPEIKOB 4elloBeKa, penpoaykiuu (dororpaduu) KapTUH C
MUGDOJIOTHYECKUMU U OHUOJIEHCKUMM CIO)K€TaMH TPOUCXOXKIICHUS YEJIOBEKa,
¢dororpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BeKa, MOJIEINb
yeperna 4ejgoBeKa M 4Yepena IIMMIIaH3€, MOJENb KHUCTU 4YelIOBeKa M KHUCTHU
MIMMIIaH3€e, MOJIETIN TOpCca MPEIKOB YeI0BEKa.

JladbopaTopHast padora «l3yueHne ocoOCHHOCTEH CTPOCHHUS CKeleTa
YeJIOBEKA, CBSA3AHHBIX C MPSIMOXOKIECHUEM.

IIpakTnueckas padora «3ydyeHne 3KOJOrMYECKUX afanTalli YeT10BeKa.

Tema 6. JkojiorMss — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaKIlel cpeaou

3apoxxieHne U pa3ButTue 3kojoruu B Tpyaax A. I'ymOonpara, K. @. Pynbe,
H. A. CeBepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
3KoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOmOIEHUA. DKCHEPUMEHTHI B 3KOJIOTHH:
OpUpoOAHbIE W JlabopaTopHble. MoJenupoBaHue B HKOJIOTUUM. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTBHBIMH.

3HaueHUE DOKOJOTMYECKUX 3HAHUW IS 4YeJOBEeKa. KOJIOTMYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€M 4YesloBedecTBa ¢ NpUponor. PopmupoBaHue
AKOJIOTMYECKOHN KYIbTYpPbl U SKOJIOTMYECKON IPAMOTHOCTH HACEIEHUSI.

JdemoHcTpanuu

[Toptpets: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupel u cxembl: «Pasznensl skojgorum», «MeTtonbl 3konorun», «Cxema
MOHMTOPHUHIA OKPY>KAKOLIEH CpEeabD».

JlaGoparopHast padora «3yuenue METOJIOB IKOJIOTUYECKUX
HUCCIICIOBaHUM Y.

Tema 7. Opranusmsl U cpeaa o0MTaHUSA

Okonorudeckue (GakTopbl U 3aKOHOMEPHOCTH uX AerictBus. Knaccudpukarnus
IKOJIOTHIECKUX (DaKTOPOB: aOUOTHUYECKHE, OMOTHYECKHUE, aHTpororeHHbie. Oomume
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux ¢akropos. IlpaBuino munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHUu3MBbl.

AbGuotnueckue ¢akrtopsl. CBeT Kak »Kkonoruueckuil ¢akrop. JleiicrBue
Pa3HbIX YYaCTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruoan3M.

Temneparypa kak skosiormueckuii ¢akrop. JleiictBue Ttemmneparypsl Ha
opraHus3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skonormdeckuin (akxrop. Ilpucmocobiienust pacteHuit K
nojJep:kaHuio BogHoro Oananca. Knaccudukauus pacTeHUil MO OTHOIIEHHIO K
Boje. [Ipucnoco6neHus >KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAsl, Ha3€MHO-BO3JyILIHAs, MMOYBEHHA,
[NIyOMHHasT  NOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHusi opraHu3smMoB. [lpucrnocoOneHus OpraHusmMoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckne purmbel. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIE U
roANYHbIe PUTMBI. [IpHCrnocOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennoie Qopmbel opranusmMoB. I[loHsiTue o0 KuU3HEHHOUW (Qopme.
JKuzHennsle HopMbl pacTeHUil: 1epeBbs, KyCTApHUKHU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: TUIPOOMOHTHI,
reoOMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buornueckue (bakTopHI. Bunbr OHOTHUYECKUX B3aUMO/IEVCTBUM:
KOHKYPEHITUS, XUIIMHUIECTBO, CMMOM03 u ero (opmel. [lapasutusm, xoomeparus,
MyTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxieOHn4YecTBO). Herpoduueckue
B3aUMOJICHCTBHUS  (Tommueckue,  (opudeckue, ¢adbpudeckue). 3HAUYCHUE
OMOTUYECKUX B3aMMOJCHCTBUN [JIsi CYIIECTBOBAHHS OpPraHU3MOB B Cpele
obutanust. [IpyHINN KOHKYPEHTHOI'O UCKITIOUCHHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «Oxonoruueckue (akrope», «CBETOBOM CHEKTpY,
«IKOJIOTHYECKUE TPYIIIbI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE 3>KUBOTHbIE», «DU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl o0OWTaHUSI OPraHU3MOBY», «bBHOJOTMUYECKHUE PUTMBI,
«Kusnennoie  Gopmbl  pacteHuit», <« KuzHeHHble  (POPMBI  KUBOTHBIX),
«IKocHCTEMA MIUPOKOJIUCTBEHHOIO JIeCa», « IKOCUCTEMA XBOWHOIO Jiecay, «llenu
nuTaHus», «XumHudectBoy, <«llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KoMmmeHcanuzmy.

OO6opynoBanue: repdapuu pacTeHUW U >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PaKTOpoB, repdapuu CBETOMOOUBBIX,
TEHEMIOOUBBIX W TEHEBBIHOCIMUBBIX PACTEHUH, CBETOIIOOUBBIC, TEHENIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, repOoaprul U KOJUICKIIUU TEIUIOIIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydena NMTUIl U 3Bepei, repdbapuu
pacTeHul, OTHOCSIMXCA K TuUrpodurtam, kcepoduram, Me3oduram, KOMHATHBIC
pacTeHus JaHHBIX TPYIIN, KOJUIEKIIUU dUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpeax,
repOapud ¥ KOJUIGKIIMM PACTEHUN U JKUBOTHBIX, OOJAJAIOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHM JKH3HHU, TepOapuul H
KOJUIGKIIMM PACTEHW U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUIIEKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

JladbopaTopHasi pabGora «BbIsiBIeHHE TMPUCIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO CBETa».

JladbopaTopHasi pabGora «BbIsSBICHHE MPHUCIIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUSI.

Tema 8. Ikos10rust BUA0B ¥ MOMYJISIIM A

DOKOJIOTUYECKHE  XApAaKTEPUCTUKH  TIOMYJISIUU. [Monmymsimusa kak
Oouosnornyeckas cucrema. Poib HEOHOPOAHOCTH cpenbl, GU3HMUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOrHH BUIAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiuii. OCHOBHbIE TMOKa3aTeNW MOMYJSIUU: YUCICHHOCTb, IUIOTHOCTb,



BO3pacTHasT W TMOJOBasg CTPYKTypa, POXKIAAEMOCTh, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAITHSI.

DKOJOoru4eckass CTpykrypa nomyisiud. OleHKa YUCICHHOCTH MOMYJISIUH.
JluHaMKKa TONyJSINUKA W €€ peryydnus. bUOTHYecCKUid MOTEHLIHAN TMOMYJISLUU.
MopenupoBaHue JUHAMHUKU nonyiasiud. KpuBble pocTa YUCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHMS. Perynsamus YUCICHHOCTH TOMYJAIUN: poiib (haKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIUX OT IUIOTHOCTU. DKOJOTMYECKUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
MoJeNb 3Kojornueckon Humm Jk.M. XartuumHcona. Pa3mepsl skosiornueckon
Huid. [ToTeHnnanbHast ¥ peaau30BaHHAS HUIIIM.

Bun kak cucrema mnomymsuuid. Apeansl BUIOB. BHIBI M HX JKU3HECHHBIE
cTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEACHUS M MUrpallUil >KUBOTHBIX. buosiornueckue
WHBAa3UHU 4y>KEPOJIHBIX BUOB.

JdeMoHCTpanuu

IToprper: k. 1. XaTunHCOH.

Tabmumbel W cxeMbl: «ODKOJIOTUYECKUE XapaKTEPUCTHUKU TOMYJISIIHI,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NHUpaMujibl
nonynauu», «CKOPOCTh  3aCElIeHUs] TMOBEPXHOCTH 3€MJIM  Pa3TUYHBIMU
opranuzMmaMmn», «Mogenb 3kosorndeckort HumM Jlx. M. Xatuunconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIMHU YKUBOTHBIX.

JladopaTtopHass  pabora «lIpucmocoOneHuss ceMsSH  pacTeHHMH K
pacCeICHUIO».

Tema 9. Jko10rus c000MIECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiecTtBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3u MEXKIy
OopraHu3Mamu B OUOIEHO3E.

OxocucteMa kak oTkpbiTasi cuctema (A. [Ix. Tencnu). DyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHThbl, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpodwuueckne menu U ceTh. AOHOTHYECKHE OJIOKHU
skocucteM. [TouBbI U Wbl B AKOocHcTeEMax. KpyroBopoT BEIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TOKa3aTeIM  JKOCHCTEMBbl. buomacca W OpPOIYKIHA.
DKOJIOTHYECKHE TUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpouxu. Duyxmyayuu.
Hamnpapnennsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBUuHBIE U
BTOPUYHBIE CYKIECCMM W UX MPUYUHBL. AHTPOIOr€HHBbIE BO3JICHCTBUSI Ha
cykneccuu. KnmnmmakcHnoe cooOriectBo. buopaznooOpasue u mojiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpuponHbie YKOCUCTEMBI. JKOCUCHEMbL 03EP U peK. DKocucmemvl Mopell U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCmblHb.

AHTpPOIIOreHHbIE 3IKOCUCTEMBI. ATposkocucTema. ArporeHo3. Pazmuuus
MEXTy aHTPOITOTC€HHBIMU U TPUPOTHBIMH SKOCHCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opomckas
dnopa u dayna. CunanTponuzanusi ropojckoil QayHel. buonoruueckoe u
XO35TUCTBEHHOE 3HaYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aK0OHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPTaHU3MOB B
sKocucTeMax. Poib Kackaowozo 3gghexkma u 8uU008-30UPUKAMOPO8 (KI0Ue8bIX
81008) 8 (hyHKYUuOHUposanuu 3kocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, IOITYJISILUN U YKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOTOT€HHBIX BO3/ICHCTBHIA.

Mexanusmuol 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbI  DKOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
MeTom0m0rHss MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOT€HHBIX YKOCHCTEM.

JdemoHncTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuusr u  cxembl:  «CTpykTypa  OuoueHoza»,  «DKocucTteMa

HIMPOKOJIMUCTBEHHOTO JIeCay, «IKOCUCTEMA XBOMHOrO Jecay, «DyHKIIMOHATIbHbBIE
IPYIIbl OPTaHU3MOB B 3KOcHUCTEMEe», «KpyroBOpOT BEIIECTB B IKOCUCTEMEY,
«enu nuranus (macTOMIIHAS, TETPUTHAS)», «IKOJIOTHUECKass TUPaMUIa YUCEI,
«DKoNoruvecKas mupaMmuja OMOMacChly, «IKOJOTHUYECKasl MUpaMuia YHEPTUNY,
«O0pazoBanue O6onoray, «IlepBuuHas cykueccus», «BoccTaHoBieHUE jeca Mocie
noxapa», «9KoCHUCTEMa 03epay», «ArporneHo3», «KpyroBopoT BEMIECTB U IMOTOK
SHEPrUu B arporeHosey, «[Ipumepsl ypOosKOCUCTEM.

O6opynoBaHue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia ITHI] U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTtopuass paGora «/3yueHune pa3zHOOOpa3uss MEIKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKeKypcusi «DKCKYypCcHsi B TUMIMYHBIA OMOTeoleHo3 (B 1yOpaBy, Oepe3HsK,
ebHUK, Ha CYXO/I0JbHBIN WX MTOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKeKypcusi «DKCKypcUs B arpo’kocuctemy (Ha Moje WiId B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — rio0anbHas IKOCUCTEMA

buocdepa — obOmiernnanerapHas 00o0j0ouka 3eMIIM, TAC CYIIECTBYET WIH
CyIIIeCTBOBaJIA XW3Hb. PazBuTHe mpeacTaBieHuii o ouochepe B Tpymax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uocepe. Obnactu 6uocdepst u e€ cocran. JKupoe
BelIeCTBO Ouochepsl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6uocdeprl. OcodeHHOCTH OHMOCcPephl Kak
rII00AIbHON 3KOCUCTeMBI. J[mHamMudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BELIECTB U OMOreOXMMHUYECKUE LUKJIIbI (Yriiepona, a3ora). PUTMHUYHOCTE sIBIEHUI
B Ouocdepe.

3onanbHOCTh Omocdepsl. Ilonsarue o Omome. OCHOBHBICE OHMOMBI CYIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAHHbIC U IIHUPOKOJIUCTBEHHBIE JI€Ca, CTEIH, CABAHHBI,
MYCTBIHU, TPOTTMYECKUE JIE€Ca, BRICOKOTOPhs. KiuMar, pacCTUTENbHBIN U dKUBOTHBIN
MUpP OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KMBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIMANa U
onocdepHbIX PyHKIUH.

JdemoHcTpanumn

[Toptpetsl: B. . Bepuaackuii, 3. 3rocc.

Tabmuier 1 cxembl: «['eocdepsr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyroBopotr yriepoga B mpupone», «KpyroBopor kuciopoga B NPUPOIAE»,
«KpyroBopot Boabl B mpupojie», «OCHOBHbIE OMOMBI cyminy, «Kinmatuueckue
nosica 3emim», «Tynapay», «Taiira», «CMmemannbiid jiecy», «IIIUpOKOIMCTBEHHBIN
aecy, «Ctenby, «CaBanHay, «llycToiHay, « Tponuueckuit gecy.

OOGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIUH )KUBOTHBIX.

Tema 11. YestoBek 1 OKpyxam0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M MX NpHYMHBL. Bo3aeicTBuEe deloBeKa Ha
ouocepy. 3arps3Henuwe BO3MymHOW cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyiienne nouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOT€HHOE BO3/ICMCTBHUE HA PACTUTEIbHBIA U )KUBOTHBIM Mup. OXpaHa
pPaCTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOIBI.
Kpacusie kHuru. Ocobo oxpansiemble mpupojnbie Tepputopun (OOIIT).
borannueckue caipl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOHYMBOIO PA3BUTHUSl YEJIOBEUYECTBA U IMPUPOJBI.
PammonanpbHOE  MPUPOMOMONB30BAaHME M COXPAaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIME 3aKOHOMEPHOCTH TJI00AJIBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOT O KPU3HCA U €TI0 BEPOSTHBIE MOCIIEACTBUS.

Pa3zButne METOJIOB MOHUTOPUHIA pa3BUTHUSI ONACHBIX TEXHOI'E€HHBIX
nporeccoB. Cucmemmuvle uccie008anus nepexooa K pecypcocoepezaoujei u
KOHKYDeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugaroujue 00Cmyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbL



aKopeadbunumayuu Kocucmem U Ccnocooos 060pvObLl ¢  OUONOBPEHCOCHUMU.
Pexoncmpykyus mopckux u HazemHvix IKOCUCTEM.

JdemoHcTpanuu

Tabmuuet w  cxembl:  «3arpssHeHHe  atMoceprl»,  «3arpsi3HEHHE
ruapocepsl», «3arps3HeHue 1nouBbl», «llapHukoBblld 3PdexT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOIeNn yIpaBIIeMOro MUPay.
Ob6opynoBanue: ¢otorpaguu OXpaHsSEMbIX pPAaCTeHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoint @enepanuu, KpacHOM KHUTH pErmoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
0o0yJaromMUMHUCs MPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIC,
MeTanpeaAMETHBIE U TTPEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOrpPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIIUMUCS POCCUMCKON
IrpaXXaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENENICHUIO, Haluyue Mmomueayuu K OOy4eHHI0  OHOJIOTHH,
yeleHanpaeieHHoe passumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOACTBOBATHCS B CBOCH
NEATEbHOCTU I[€HHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMHU, MPUCYIIMMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue  HNpPABOCO3HAHUS  DKOJIOTUUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMAsUumb 1IeIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIC PE3yJabTaThl OCBOCHHS IPOTrPaMMBI 110 OHMOJIOTHH JOCTUTAIOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIBHON HESITEIHbHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYIBTYPHBIMHU, UCTOPUUECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPMaMu
MOBEJICHUSI U CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JUYHOCTH, MATPUOTU3MA U
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa U CTapIIeMy IMOKOJECHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUIO0 U
TpaAuIHAsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, Opupoae u
OKpYXaroUIeH cpee.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS YydeOHOro mpeamera «buosorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HAIpaBJICHUM
BOCIIUTATEIbHOM JAEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1)rpaxaancKkoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTDH TPAXKIAHCKOM MO3UILIUKM 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHA W MIPaBOMNOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH TIPU CO3J1aHUU
y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TMO3HABATEIbHBIX 3a/1a4, BBHINOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OMpPENENsITh COOCTBEHHYIO MMO3UIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUSI JIIOJICH C Pa3HBIMHU YOSKICHUSAMH, KYJIbTYPHBIMH IIEHHOCTSIMU U
COLMAJIBHBIM ITOJ0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOTO BBIMNOJIHEHUS
y4yeOHBIX, T[O3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHIO OINIMOHEHTOB TMpHU OOCYKICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOr0 COIEPIKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS S

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMU WJICHTUYHOCTH,
NMaTPUOTH3MA, YBAXXEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE.
Pomunoil, ropmoctu 3a cBOWM KpaH, CBOXO PoauHy, CBOW A3BIK U KYJIBTYpY,
MPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIIEIUIO U MaMSTHUKAM MPUPOIbI,
JTOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUHCKUX YUYEHBIX B CTAHOBJICHHE W
pa3BuTHE OMOJOTMM, TOHMMAaHUS 3HA4Ye€HHUS OWOJOTMU B TO3HAHHM 3aKOHOB
IPHUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOT'0 00IIEeCTBa;

ujeiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIIY)KEHHIO W 3ammure OtedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCUMNCKOrO HAPO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHMUS;

CIOCOOHOCTh OIIEHMBAaTh CHUTYaAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIIeHUs,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYUBOr0O OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMTEISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHS LIEHHOCTEHM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIOUYasl 3CTETUKY ObITa, HAy4HOTO M
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOILICHHUI,

IIOHMMaHUE SMOLMOHAIIBHOI O BO3JAECUCTBHUS ;KUBOU NPUPOJIBI U €€ LIEHHOCTH;



TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAYeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnMTaHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbS M
IMOLMOHAJIBHOIO 0JIaronmoJy4ns:

NOHMMAaHWE W pealu3alus 3J0pOBOro M 0Oe30macHoro obpa3a KU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryispHas Quznueckas
AKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE LEHHOCTH MPAaBWI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€e301acHOro MOBEACHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBBIO U JKU3HHU JIIOJIEH;

OCO3HAHME MOCIEACTBUI M HENPUITHS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHMS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAacTEPCTBa, TPYIAOII00HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOM M COLMAIBHOUN
HANpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHATh TaKyI0 AEATEIbHOCTD;

UHTEpEC K Pa3IndHbIM cdepaM mpodhecCHOHATBHON JeSTeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud U PeaTU30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

FOTOBHOCTh W CHOCOOHOCTH K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

AKOJIOTHYECKU 1EJIeCO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMiIe, OCHOBE €€ CYIIECTBOBAHUS;

HOBBIIICHUE YPOBHS SKOJIOTMYECKOM KyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKPYKAIOIIEH CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJeM U MyTed HX
pEeLIeHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NpPU HW3YYEHUH OHOJIOrHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM
OpUPOJONOIb30BaHUEM  (COOIOJIEeHMEe  MpaBuUil  TOBEAEHUS B IMPHUPOJE,
HAIpABJICHHBIX HAa COXPAHEHUE PAaBHOBECHS B JKOCUCTEMAX, OXpPaHy BHIOB,
IKOCHUCTEM, OHoCchephl);

AKTUBHOE HENpUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKaIOILIEH
OPUPOJHON cpese, YMEHHE MPOTrHO3UPOBATH HEOJArOMpPHUSTHBIE 3KOJIOTHYECKUE
NOCJIEACTBUA NPEANPUHUMAEMBIX JAEHCTBUI U MPEJOTBPAILATD UX;



HAJIMYUE PA3BUTOTO 3KOJIOTHYECKOTO MBIIIICHHUS, YKOJIOTHIECKON KYIbTYpPHI,
OTBITa JCATEIBHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENbHOM, KOMMYHHMKATUBHON M COIMAIbHOMN
MPAKTUKE, TOTOBHOCTH K YYACTHIO B TIPAKTUYECKOMN JEATEITHHOCTH IKOJIOTHIECKOM
HaTPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OONIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM W YMTATEIbCKOM KYJIBTYPbl KaK CpeACTBa
B3aMMOJICUCTBHS MEXKTY JIFOJbMH U TIO3HAHUS MUDPA;

NOHUMaHHe crnenuUuKd OWOJOTHMM KaK HayKH, OCO3HaHHMs €€ poJid B
(GbOpMHUPOBAHUY PANMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO
Npe/ICTaBlieHUss 00 OKpY)KAloIIeM MHpE KaK O €IMHCTBE IMPUPOJbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH Mpodsiem
COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JIJII COBPEMCHHOW ITUBUJIU3AIINH:
oOecriedyeHusi HOBOI'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peImaTh  PECypCHbIE  TPOOIEMBI  Pa3BHUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBHIXO/A W3 TI00aTBHBIX YKOJIOTHICCKUX MPOOIeM U
oOecrieyeHuss  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TIOJYUYCHHHM OWOJOTHYCCKUX 3HAHMA B IEIAX
MOBBIIICHUS OOIIEH KYJIBTYPBl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW TPAMOTHOCTU OOydaromuxcs, GopMupyeMoi
P U3yYE€HUU OMOJIOTHH,

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIONIb30BaTh TMONy4YaeMble 3HAHUSA [UJIs aHaIM3a u
OOBSICHEHUS SIBIICHUU OKPYKAIOMIEro MUPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIIOUCHHMS Ha OCHOBE HAydHBIX (DaKTOB U
UMEIOIIUXCS JAaHHBIX C IEJIbIO TIOJYYCHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaAIIUX;

OCO3HAHHWE IIEHHOCTH HAYYHOW IeATeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
NIPOSKTHYIO M HCCIIEA0BATEIIbCKYIO ACITEIBHOCT HHIUBHUYAIBHO U B TPYIIIIE;

TOTOBHOCTH M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUI0, K AKTUBHOMY TIOJTYYEHHIO HOBBIX 3HAHUW MO OHMOJIOTHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HA4YMMble JJIs1 (POPMHUPOBAHUS MHUPOBO33PEHHS 00yYaroUXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHSITHUS, OTpaKarolInue
LEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPIus, SBICHHE, IPOLECC,
CUCTEMA, Hay4yHbIN (pakT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UccieloBaHue,  HaONIOJIeHWe,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
yHHUBEpcalbHble yueOHble JeiicTBUS (MO3HABAaTEIbHbIE, KOMMYHHUKAaTHUBHbIE,

pEryJATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATHHOM
IPAMOTHOCTH U  COLMAJIBHOM KOMIETEHIHMH OOYyYalolIuXcs; CHOCOOHOCTh
o0yJaronuxcs UCTIOIB30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpPCAIbHBIC y4eOHbIE JICUCTBUS B
MTO3HABATENBHON U COLIMATIbHON MPAKTUKE.

B pe3ynbrare wu3yuyeHus OHOIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanust y oOywatouierocs OyayT chOpMHUpPOBAaHBI IO3HABATENIbHbBIE
YHUBEPCAIbHBIC YI€OHBIE ICUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
JEUCTBUS, PEryIsTUBHbIE YHUBEpPCAbHBbIC Yy4uyeOHbIE JEHUCTBUSI, COBMECTHAas
JESITENbHOCTb.

MeranpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JIOJKHBI OTPaXKaTh:

OBaanenne YHUBeEPCATbHBIMHA y4eOHbIMH NMO3HABATEIbHBIMU
AeCTBUSIMM:

1)0a30Bble JIOruYecKue JecTBUSI:

CaMOCTOATENTLHO  (OPMYNHpPOBATH U AKTyaIM3UpPOBaTh  MPoOIIEeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW TPUEMBI JIOTHUYECKOT'O MBIIIICHUS
(aHanmu3a, CUHTE3a, CpaBHEHUS, KjIacCUpUKAIMKU, 0000IIEHNS ), PACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHATHM (BBIACTATH WX XapaKTEpHbIC MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMHU TOHSITUSIMH );

ONpENENATh LENU ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JNOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIbHOCTHU C ITIOCTABJICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS TSl OOBSICHEHUST (DAKTOB W SIBJICHUM
YKUBOU MIPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCy>KIeHUs (MHIYKTUBHbBIC, JIEyKTUBHBIE, IO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SIBJIICHUSIX, (DOPMYJTUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

PUMEHSTh CXEMHO-MO/ICNIbHBIC cpeacTtsa I Mpe/ICTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMH  Pa3HOr0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UICTOYHUKAX;

pa3palarbiBaTh IUIAH pElICHUs NMPOOJIEMbl ¢ YUETOM aHalIM3a MMEIOLIUXCA
MaTepHAIbHBIX 1 HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUMN J1EATEIbHOCTH;

KOODAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUAX  PEATBHOIO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2)0a30Bble McCIIeI0BaTEeIbCKUE 1eCTBUA:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MIPOEKTHOM AESITETbHOCTH,
HaBbIKAMU  pa3pelieHuss npoldsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMyYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pa3JIMYHbIE BUJBI JIEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHUS, €ro HWHTEpPIpEeTalH, MPEoOPa3OBaHUIO M TPUMEHEHHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCII€ IPHU CO3/IaHUU YYEOHBIX U COLMATbHBIX IPOEKTOB;

(opMuUpOBaTh HAYyYHBI THUI MBIIUIECHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIaMU;

CTaBUTh M (OpMYIUpPOBaTH COOCTBEHHBbIE 3aJadyd B 0Opa30BaTEIbHOM
NESATENbHOCTU U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpoOBaTh 3ajady,
BBIIBUT'aTh TUIIOTE3y €€ pEelIeHUs, HaXOAWTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBATh TIOJYYEHHBbIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLIECHUBATh NPUOOPETEHHBIN OIBIT;

OCYUIIECTBJISATh LI€JICHANPABICHHBIA MOUCK NEpPEeHOoca CPEACTB M CHOCOOOB
JeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYHO 00J1acTh
KU3ZHEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTell;

BBIJIBUT'aTh HOBBIE WJEH, MPEIIaraTb OPUTrMHAIbHBIE MMOAXOJAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopMaLHen:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe y4EOHOTO
nocobus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJIOTMUYECKUX CJOBapsAX U
CIpAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeETe), aHaIU3UPOBATh



WH(GOPMAITHIO PA3IMYHBIX BUOB U (HOPM TPEACTABICHHSI, KPUTUIECKUA OIICHHBATH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSITh PA3IMYHbIE METObI MPHU TOUCKE U
otOope Omonmornyeckor MHGOPMAINH, HEOOXOAMMON ISl BBHITTOJHEHHS YICOHBIX
3ajay;

NpUOOpPETaTh OMNBIT MCIOIB30BAHUS HMHQPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAHUS PA3TIMIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouosornueckor uHGpopmaruu (CXeMbl, TpapuKu, TUarpaMMbl, TaOJUIbI, PUCYHKHU
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KayecTBE CpeAcTBa HpH paboTe cC
Ouojornyeckod HMHQPoOpMalMe: MPUMEHATh XHMHUYECKHe, (unyeckue WU
MaTEeMaTUYECKUe 3HAKM U CUMBOJIBL, (DOpMysbl, abOpeBHATYpYy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJHUYECKHE  CPEICTBA
HATJISTHOCTH,

BJIAJCTh  HABBIKAMH  PACIIO3HABAHWUSA W 3alUThl  WHGOpPMAIWH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

1)o61menne:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCcTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUU MO CYIIECTBY OOCYX)HAaeMoil TeMbl (yMEHUE 3aJaBaThb
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeasiaraeMoit
3a/1au, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA APYTMX YYaCTHHUKOB
Juanora Win JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOIEHUS, TMOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyaIUH,
YMETh CMSTYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aUMOJCHCTBHSI, TTOHUMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOppeKTHOU (hopme GopMyTHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA AeSITEJIbHOCTD:

MOHUMATh M HCIIONH30BATh MPEUMYIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOCHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEMN KaX/10T0 YieHa KOJIJIEKTHBA;



NPUHUMATh LEIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMKEHHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpeneisTh poiu ¢ Y4E€TOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh pE3yJbTaThl
COBMECTHOU padOThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKIOrO YYaCTHHKA KOMAHIbI B
001Ul pe3yabTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C TMO3ULUU HOBU3HBIL,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

OBJialeHMe YHUBEPCAJIbHBIMHU PEryJISITHBHBIMHU JIeHiCTBUSIMM:

1)camoopranuszanus:

UCIIOJIb30BaTh OWMOJOTUYECKUE 3HAHUSI JJIs BBISBICHUS MPOOJIEeM U HX
pElIeHHs B )KU3HEHHBIX U YY€OHbIX CUTYalUsX;

BHIOMpAaTh HAa OCHOBE OWOJOTWYECKUX 3HAHUW I1I€JIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JIEWCTBUSX M IOCTYNKAX IO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 3JIOPOBBIO M 3/I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NIESITENbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbLHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETILHO  COCTABJISITH  IUIAH  PELICHHs NpodJieMbl € Yy4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHUI;

J1aBaTh OLICHKY HOBBIM CUTYallHsIM;

pacmupsTh paMKu yueOHOI0 MpeIMEeTa Ha OCHOBE JIMUHBIX NPEANOUYTECHHUI;

nenaTh OCO3HAHHBIN BBIOOpP, apTYMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCUCTBUM W MBICIUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB U
OCHOBAHUM, HUCIIOJIH30BaTh MPUEMBI pPedIeKCUH Il OLICHKW CHUTYyalluH, BBIOOpa
BEPHOI'O PEUICHUS;

YMETh OLICHUBATh PHUCKHM WU CBOEBPEMEHHO MPUHUMATH PEIIEHUS 10 HUX
CHIKCHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl IPYIMX MNPU AHAIU3E PE3YIbTATOB
NEeATENbHOCTH;

3)npunsaTHe ceds1 M APyrux:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX MPU AHAIU3E PE3YIbTATOB
NESATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C NO3ULUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJIEPXKAHUS Y4eOHOro mpeameTa
«buonorus» Ha yrIYOJIEHHOM YPOBHE OpPHUEHTHPOBAHBI Ha oOO€CIeUeHUE
npopuiabHOro  oOydeHus  oOydaworuxcs  Ouonorur. OHM  BKJIIOYAIOT:
cnenupuyeckue sl OMOJIIOTUM Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI JICUCTBUI IO
OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPA30BAHUIO 3HAHWM, BHUIBI JACSITEIBHOCTH TIO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
peabHBIX KU3HEHHBIX cUTyarusx. [IpenMerHbie pe3ynbTarbl MPEACTaBICHBI MO
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS y4eOHOTrO mpenMera «buomorus» B 10
KJlacce NOKHBI OTPaAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJH OUOJIIOTMHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOpPMHpPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHUM  3aKOHOB  NPUPOJALI U  PEIICHHH MpobdJieM  paluoOHaIbHOIO
IPUPOJIONIOJIH30BAHMS, O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
Onosoruu;

BIIQJICHUE CHUCTEMOM  OHOJIOrMYECKUX 3HAHHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAralomue OUOJIOrHYECKUE TEPMUHBI W TMOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJISIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OHOIOTMYECKHUE TEOPUU
(xnerounas teopust T. llIBanna, M. Illnelinena, P. BupxoBa, XpoMocoMHas Teopust
HacieactBeHHoct T. Moprana), ydyenus (H. W. BaBunmoBa — o 1eHrpax
MHOrooOpa3uss ¥  TNPOUCXOXKACHHUS  KYJIbTYPHBIX  PACTEHMM),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TEPBOTO MOKOJEHUS, PACIICIUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOro HacienoBanusa [. MeHnens, TOMOJOrMYECKUX PSOOB B
HaCJIEICTBCHHOUN U3MEHUYUBOCTH H. n. Baswuiosa), MIPUHLATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOI'O TO3HAHUS, HUCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HWCCIICOBAHUSAX JKHBBIX OOBEKTOB (OINHMCAaHWE, W3MEpPEHUE,
HaAOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHUE BBIICTATH CYIIECTBECHHBIC MMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AyYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCJIC
OakTepuii, TpUOOB, pacTeHUH, )KUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB U CHCTEM
OpPraHOB pACTECHWW, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB JKU3HENESITEILHOCTH,
NIPOTEKAIOIINX B OPTaHU3MaxX PACTCHHM, KUBOTHBIX W YETIOBEKA, OMOIOTHIECKUX
MIPOIIECCOB: OOMEHa BellecTB (MeTadoM3M), TIpEeBpalleHUs] YHEPTUH, OpPOKECHUS,
aBTOTPO(HOTO U TeTepOoTPOGHOrO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€H03a, TaMeTOreHe3a, YMOpHUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWBUAYATLHOTO  pPa3BUTHA  oOpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOTO 0TOODA;

yMEHHE YCTaHABIWBATh B3aUMOCBSI3M MEXAY OpPraHOUJIAMU KJIETKU U UX
(GYHKIIUAME, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB y pAcCTCHUH, >KMBOTHBIX M YEJIOBEKAa U HUX
GYHKIMSIMH, MEXKIY CHCTEMaMH OpraHOB W WX (QYHKIMSIMH, MEXIY STarnamu
oOMEHa BEIIEeCTB, ATAaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOPHOHAIBHOTO PA3BUTHS, TEHOTHUIOM U (DEHOTUTIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHE BBISIBJIATH OTJIUYHUTEIbHBIC TPU3HAKH KUBBIX CHCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHM3MOB Pa3HBIX
CUCTeMaTUIECKUX TPy,

yYMEHHUE pelIaTh OMOIOTHIECKUE 3aa91, BBISBIISITH TPUUUHHO-CIIC/ICTBCHHBIC
CBSI3U MEXJTY UCCIIETYEMBIMU OMOJIOTUYECKUMHU TIPOIIECCAMHU U SIBJICHUSMHU, JCTaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE paldOThl, COOMIOAATh
npaBWiIa Mpu padoTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCICPUMECHTATHHBIMU
cpenacTBamMu, GOpMyIUpPYs IeJdb HWCCIEIOBAHHS, AaHATU3UPOBATH IOTYYCHHBIE
pE3yNbTaThI U JENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B y4E€OHO-HCCIIEIOBATEIHCKON padoTe MO OWOIOTHH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TIPEACTABIATH  TOJIYYCHHBIE  pE3yabTaThl HA  YUYCHHUECKHUX
KOH(EpEeHITHSX;

yMEHHE OIEHWBATh OSTUYECKHUE AaCMEKThl COBPEMEHHBIX HWCCIEAOBAHUN B
obimacth  OMONOTMM M MEIULUUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANpPABIEHHOEC W3MEHECHHWE TEHOMa M CO3JaHHE TPAHCTCHHBIX
OpPraHU3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccroHaIbHOM
JEATENBHOCTA B 00JIACTH OWOJIOTHMH, MEIMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO034MCTBa, MUIEBON MPOMBIIIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
WHTEpPEC, HAMPABJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH Tpodeccun n
NPOJODKEHHE OMONOrHYecKkoro o0pa3oBaHUs B OpPraHM3AIMSIX CPEIHETO
npodeccuoHaIBLHOrO U BRICIIEr0 00pa3oBaHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 11
Knacce TOMKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B TMO3HAHWM 3aKOHOB NPHUPOABI M PEIICHHH HKOJIOTHYECKUX
npoOjieM dYeloBeYeCTBa, a TaKkKe B PEHICHHH BOMPOCOB PALMOHAIBHOTO
IIPUPOJIOIIONIB30BaHUSA, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHHS K TIPUPO/IC,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OHOJIOTHH,

YMEHHE BIIAJIETh CHUCTEMOW OWOJOTHYECKUX 3HAHUN, KOTOpas BKIIOYAECT
OlpeneNieHNs] W TOHMMAaHHWE CYITHOCTH OCHOBOIIOJIAralONIMX OMOJIOTHYECKHUX
TEPMUHOB M TOHATUH (BHI, SKocHcTeMma, Ouocdepa), OHMOJOTHYECKHE TEOPUHU
(oBomononHas Teopust Y. J[apBuHa, cUHTETHYECKAs TEOPHS IBOJIOIHH), YICHHSI
(A. H. CeBepuioBa — 0 nyTsIX U HampaBieHHsX 3Bostonuu, B.M. BepHaackoro — o
o6uocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apoabiiieBoro cxoacrea K. M. bapa), npasuna (munumyma lO. JluGuxa,
AKOJIOTMUECKON NUpaMujibl SHEPruM), rumnores3sl (runore3a «vupa PHK» V.
I'unGepra);

YyMEHHE  BJIAJICTh  OCHOBHBIMH  METOJAAaMH  HAYYHOTO  TIO3HAHUS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HabIIIeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS |
OIICHKHU aHTPOIIOTCHHBIX H3MEHECHUU B IPUPOJIE;

YMEHHE BBIICIATh CYIICCTBEHHBIC TNPH3HAKH: BHJIOB, OHOTEOICHO30B,
IKOCUCTEM U Ouochepsl, CTAOWIM3UPYIOUIEro, IBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO orbopa, aJJIONIATPUYECKOT O u CUMIIATPUIECKOTO
BUI000pa30BaHUs, BIMSHUS JBIDKYIITUX CHJI ABOJIFOIIMU HA TEHO(OH I TOIMYIISITUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OOMTaHUs, YepelOBaHMs HaIpaBiIeHUM
IBOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aWMOCBS3M MEXAY MPOIECCAMU HBOJIOIUH,
JIBIKYIIAMH CHJIAMU aHTPOIIOTCHE3a, KOMIIOHCHTAMH Pa3]IMYHBIX DKOCHUCTEM U
PUCIIOCOOJICHUSMH K HUM OpraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  TPU3HAKH  KUBBIX  CHCTEM,
NIPUCTIOCOOJICHHOCTh BHJIIOB K Cpefe oOWTaHus, a0MOTHYECKUX W OMOTHYCCKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOTIOTCHHBIX N3MEHEHU B KOCHCTEMax CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIME AaApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JIJISl JIOKA3aTENhCTBA POJCTBA OPTAaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CPeIbl OOWTAHUS, CIMHCTBA
4eJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPAaHCHHs] MHOrooOpa3usi BHJIOB W
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YETIOBEUECTBA;

YMEHHE PeIIaTh OMOIOTUIECKUE 3aa91, BBISBIISITh TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU U SIBICHUSAMU, JAeNaTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHHH TOJTYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHE PaldOThI, COOMIOAATh
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCIICPUMCHTAIHLHBIMU
cpenctBamu, GOpMyIUPYs Iedb HWCCIECIOBAHMs, aHAIW3UPOBATh IOTyYEHHBIC
pE3yNbTaThI U JIENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBAaTh B y4E€OHO-HCCIIENOBATEIHCKON padoTe MO OWOIOTHuH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TIPEACTABIATH  TONYYCHHBIE  pe3yJabTaThl Ha  YYCHHICCKUX
KOH(EPEHITHSX;

YMEHHUE OIEHUBATH THUIOTE3bl M TEOPUH O TIPOUCXOKICHUH JKU3HU, YEITOBEKa
M YEIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIIOCO0AX MPeaOTBPAIICHUS
ro0aabHbIX U3MEHEHU B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oymymied mpodeccrnoHaabHOM
JESITeNFHOCTU B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIb30BAHMS, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEIbCKOTO XO3AWCTBA, MHIIEBOM
IIPOMBIIIEHHOCTH, YIAyOJNsTh TO3HABATEIbHBIM HWHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYyMOIIEH  mpodeccut W MPOAOHKCHHE
OMOJIOrMYecKOro o0pa3oBaHus B OPraHU3ALUSAX CPEAHEro MPOPECCHOHAIBHOIO U
BBICITIIEr0 00pa30oBaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHuepasiejioB u Kommaecrsouacos JJICKTpOHHLIC
w/n FeMIpPOrpaMMBI Beero Konrpoabubie | Ilpakruueckue | (UHppoBbIe)
padoTbI padoTbI o0pa3oBaTesbHbIepeCcypchl
1 buonorusakakHayka 1
2 JKuBbIe cCTEMBI U UX U3yYCHHE
3 BbuonoruskneTku 2 0.5
4 XuMU9ecKasopraHu3ausKICTKA 10
5 Crpoenue U QyHKIMUKICTKH 8
6 OOMeH BelecTB U MpEeBpaIlieHUe YHEPTUU B 9 1
KJIETKE
7 Hacnencrennas nHGOpMAaIis 1 peaan3aus 9 05
eé B KJIETKE
JKU3HEHHBINIUKIIKIIETKA 6 1
Ctpoenue u GyHKIIMHMOPTraHU3MOB 17 1.5
10 Pa3mHOXeHME U pa3BUTHEOPTaHU3MOB 8 1.5
11 I'enetuka — Hayka O HACIEACTBEHHOCTH H 5 05
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTHU 6
14 I'eneTnka denmoBeka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 BroTexHOJIOrHS U CHHTETUYECKAIONOIOTHS 4
17 Hrorosas koHTpOJbHASA paboTa 1 1




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13




11 KJIACC

KonunyecrBouacoB DJIeKTPOHHBIE
HaumeHoBaHuepa3esioB u
Ne ni/m Konrpoububie  Ilpakrtuuyeckue  (uupposbie)
TEMIIPOrpaMMblI Bcero
padoThI paGoTnI o0pa3oBaTesibHbIEepeCypChl
1 3apokeHUE U Pa3BUTHE IBOJIOLMOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
MuxkposBonronus U e€pe3ynbTaThl 14 2
MakposBosronus U e€pe3yIbTaThbl 6
[Tpoucxoxnenue u pa3BUTHE KU3HU HA
4 P 8 P 15 15
3emiie
5 [IpoucxoxxaeHueuenoBeka — aHTPOIIOTEHES 10 1
DKOJOTUsl — HayKa O B3aUMOOTHOIIECHUSIX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYy>Karolleu cpenoi
OpranusMel ¥ cpeaoOUTaHuS 15
DKOJIOTUSIBUJIOB U OMYJISIUN 0.5
DKoJorust co001IECTB. DKOIOTHUECKHE
9 H 12 0.5
CHUCTEMBI
10 Buocdepa — rmobanpHas sKocucTeMa 6
11 YenoBek M OKpyXaromias cpeaa 6
12 PeszepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 102 0 75
[MPOI'PAMME '




MPOBEPSIEMBIE HA EI'D 11O BHOJIOI'MU TPEBOBAHUS K
PE3YJHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUS

KonnposepsiemororpedoBanus

IIpoBepsiemble TPeOOBAHUSA K NMPeIMETHBIM
pe3yJibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CpeIHEero 001ero
o0pa3zoBaHus

CpopMUpOBAaHHOCTH 3HAHUW O MeCTeé | POJHU
OMOJIOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
(hopMHUPOBaHHH COBPEMEHHOM €CTECTBEHHOHAYYHOMH
KapTUHBl MHpa, B MO3HAHMU 3aKOHOB MPHUPOABI U
pEIICHUH >KU3HEHHO Ba)KHBIX COLIMAIbHO-3THYECKHX,
SKOHOMUYECKUX, 9KOJIOTHUECKHUX npobiem
YelioBEeYeCTBa, a TaKXKe B PEIICHUH BOIPOCOB
palrOHAIBHOTO MPUPOJOTOIB30BaAHMS, B
(hopMUPOBaHNH IIEHHOCTHOT'O OTHOIIEHUS K MPUPOJIE,
oOIIeCTBY, YENOBEKY, O BKIQJ€ POCCHICKUX H
3apyO0eXHBIX YYEHBIX — OHOJIOTOB B pa3BUTHE

OuoI0run

Brnanenue cucteMoii 3HAHMM 00 OCHOBHBIX METOJAX
HAyYHOTO IMO3HAHU, UCTIONTE3YEMBIX B
OMOJIOTHYECKNX HCCIIENOBAHUAX >KHUBBIX OOBEKTOB H
9KOCUCTeM (OIUCaHWE, W3MEPEeHHEe, IPOBEICHUE
HaOIIOJIeHNI); CrmocoO0aMu BBISIBICHUS H  OIICHKHU
AQHTPOTIOTCHHBIX H3MEHEHHUH B IIPUPOJIC.

YMeHue BBIABUTATH THUIOTE3BI, MPOBEPATH UX
IKCIIEPUMEHTAIILHBIMHA ~ CPEJICTBAMH,  (opMyaupys
IIeJdb HWCCIICOBAHMS, AaHAJIU3UPOBATH IOJTYYCHHBIC
Pe3yJbTaThI U ICJIATh BBIBOIBI.

BrisiBieHHE 3aBUCMMOCTH MEXKAY HCCIETyeMbIMH
BEJIMUMHAMU, OOBSICHEHHE TOJYYCHHBIX PE3yIbTaTOB
u GOopMyInUpOBaHHE BBIBOJOB C HCIOJIb30BAaHUEM

Hay4HBIX IIOHATHUM, TEOPUM U 3aKOHOB

VYMeHne BiIageTh CUCTEMOIR OMOJOTMYECKUX 3HAHHM,
KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIye
OMOJIOTMYECKHE TEPMHUHBI M TOHSATUS (KU3HB, KIIETKA,

TKaHb, OpraH, OPraHu3M, BHI, MOMYJIALKSA, SKOCHCTEMA,




OouworieHo3,  OWocdepa;,  merabomu3Mm,  TroMmeocTas,

KJICTOYHBII HMMYHUTET, OnocuHTe3 Oerka,
OUOTIONIMMEPHI, JTIUCKPETHOCTD, camMOperyJsiLus,
CaMOBOCIPOM3BE/ICHUE, HaCJICACTBCHHOCTbD,

W3MEHYMBOCTb, SHEPrO3aBUCUMOCTh, POCT U PA3BUTHE);
Ouosiornyeckre Teopuu: KieToyHas Teopus T.
[[IBanna, M. Ilneiinena, P. Bupxosa; kinoHanbHO-
cenekTuBHoro  ummynurera Il Opmux, W.W.
MeuHukoBa, XpOMOCOMHas Teopus
HAaCJIEZICTBEHHOCTH T. MopraHa, 3aKO0H
3apoabimieBoro cxoacrsa K. bapa, sBomtonroHHas
teopust Y. JlapBuHA, CHUHTETHYECKas TEOPHUs
3BOJIIOIMHU, Teopusa aHTpornoreHeza Y. [lapBuHa;
teopusi 6uoreonieHo3a B.H. Cykauépa; yuenne H.U.
Basunosa 0 LEHTpax MHOT000pa3us u
MPOUCXOXKICHUS KYJbTYPHBIX pacTeHu, yuenue A.H.
CeBeprioBa O NyTSIX M HAaNpaBICHUAX HBOJIOLUU,
yuenue B.W. Bepnanckoro — o 6uocdepe);

3aKOHBl  (exMHOOOpa3usi  TMOTOMKOB  IIEPBOTO
MIOKOJICHUS, PACUICTUIEHUS] IPU3HAKOB, HE3aBUCHMOTO
HacjenoBaHus npu3HakoB ['. Menzaens; cuerieHHoro
Hacle0BaHUsl MPU3HAKOB U HAPYIICHHS CLETUICHUS
renoB T. Moprasa; TOMOJIOTUYECKHX pSAJOB B
HaciencTBeHHoi wm3menunmBoctn H.M. Basuiona;
reHerudyeckoro pasHoBecus JIx. Xapau wu B.
BaiinGepra; 3apoasimeBoro cxoactsa K. bopa;
ouorenetnueckuii 3akoH J. ['exkenst, . Miomepa);
MPUHLIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTapHOCTH);
npaBuna (MuHEMyMa HO. JIuOuxa, SKOJOTHYECKOH
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH);

runote3nl (koarepatHoil A.M. Onapuna, IEpBUYHOTO
OoynmboHa Jx. Xomneitna, mukpocpep C. Dokca,

pubozuma T. Yek)

YMmenue pemaTh MOUCKOBBIC OHoJIOTHYeCKUe 3aJavuu;
BBIABIITE TMPUYUHHO-CICACTBCHHBIC CBA3U MCKAY
HUCCIICAYyCMbIMU OMOJIOrNYECKUMU O6’bCKTaMI/I,
mponeccaMu U SABJICHUAMM, JCJIATh BLIBOJAbI U ITIPOTHO3bI
Ha OCHOBAaHUWHU IOJIYYCHHBIX PE3YJILTATOB,

COCTABJIATb TCHOTUIINMYCCKUC CXCMbI CKPCIIUBAHUA IJIA




PAa3HbIX THIIOB HacCJICJOBaHUA IIPU3HAKOB y
OpraHu3MoB, COCTABJIITb CXCMbI IICPCHOCA BCHICCTB U
OHECPIrun B OSKOCHUCTEMaAX (I_IeHI/I INHUTaHWsA, ITHIICBLIC

CeTH)

YMeHue  ycTaHaBIMBaThb  B3aMMOCBA3H — MEXIY
CTPOCHHEM U (YHKIUSMHU: OpPraHOUAOB, KJIETOK
pa3HbIX TKAaHEW, opraHaMM M CHUCTEMAaMU OpPraHOB Y
pacTeHMi, XMBOTHBIX M YEJIOBEKA; MEXAY 3TallaMu
oOMEHa BELIECTB; OJTalaMH KJIETOYHOTO IUKJIA H
KU3HEHHBIX  LMKJIOB  OpPraHM3MOB;  3Tanamu
SMOpPHUOHAIIBHOTO pa3BUTHS; TE€HOTUIIOM u
¢deHotunom, QEHOTUIIOM U (PaKTOpaMu  Cpebl
oOWTaHUs; NPOLECCAMH HBOJIIOLMK; ABMKYIIUMHU
CHWJIaMHM aHTPOIOTeHe3a; KOMIOHEHTAaMHU Ppa3InYHbIX

9KOCUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpraHU3MOB

YMeHne BBIICINSATh CYIIECTBCHHBIC TPU3HAKH

CTPOCHHUSI BHPYCOB, KIETOK IMPOKAPUOT M IYKAPHUOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB,
BUJIOB, OHOTEOLIEHO30B, JKOCHUCTEM U OuOChEpHI;
CTPOCHHUSI OpPraHOB M CHCTEM OPraHOB PaCTCHHIA,
KUBOTHBIX, YeNIoBeKa, IPOIIECCOB
KHU3HEIEATCIILHOCTH, TPOTEKAINIMX B OpraHu3Max
pacTeHHiA, XKMBOTHBIX M YEIIOBEKa; OMOIOTHYECKHX
mporeccoB:  oOMeHa  BemecTB  (MeTaboIu3M),
uHpOpMAIMM U TPEBpALCHUS SHEPTUH, OpOKeHUS,
aBTOTPO(HOTO U TETepOTPO(PHOrO THUIOB MHUTAHUS,
dboTocMHTE3a W XEMOCHWHTE3a, MHTO3a, Melo3a,
ramMeToreHes3a, 3MOpUoreHes3a, MOCTIMOPHOHAIBLHOTO
pa3BUTHIA, Pa3MHOXKCHUS, WHIIUBUTYATEHOTO
pa3BuUTHSL OpraHu3Ma (OHTOTEHE3a), B3aUMOJIEHCTBUS

F€HOB, TE€TEepo3Uca; JECUCTBUUA HCKYCCTBEHHOTO

otOopa,  CTaOMIM3UPYIOUIETO,  JABIKYILIETO |
pa3phIBAIOIIETO €CTECTBEHHOT'O otbopa;
aJIONaTPUIECKOrO u CUMIATPUYECKOTO

BU000pa30BaHusl;  BIMSHMA  JBWXKYUIMX  CHII
9BOJIIOLIMH Ha reHooH HOIYJISIAH;
MIPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHus,

qcpeaoBaHUA HaHpaBJ’IeHI/Iﬁ 9BOJIIOLIUH; KPYTrOBOpPOTa




BECIIECTB U IIOTOKA SHEPIrur B SKOCUCTEMAX

CdopmupoBaHHOCTH YMEHHUS BBIJICTISTH
CYLIECTBEHHbIE  MPU3HAKU  BUPYCOB,  KJIIETOK
MPOKAPUOT U  OYKApHOT;  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpTraHu3MOB, BU/IOB,
OMOTeOIICHO30B M 3KOCHUCTEM;  OCOOEHHOCTH
MPOLIECCOB OOMEHA BEIIECTB M MPEBPAILICHUS] YHEPTUU
B  KJIeTKe, (OTOCHMHTE3a, IUIACTHYECKOTO H
SHEPreTHYecKoro OOMeHa, XEeMOCHHTE3a, MHTO3a,

Meli03a, OIUIOIOTBOPEHUS, Pa3BUTUS U PAa3MHOKEHMUS,

UHAWBUAYaJIbHOI'O Pa3sBUTHA OopraHusma
(oHTOTrEHE3a), 060pBOBI 3a CYLIECTBOBAaHHE,
€CTECTBEHHOI'O ot0opa, BUJI000pa30BaHus,

MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpezie oOuTaHus,
BIIMSHHUSI KOMITOHEHTOB SKOCHCTEM, AHTPOTOTEHHBIX
H3MEHCHHMH B DKOCHCTEMaxX CBOEH MECTHOCTH,
KpPYrOBOpOTa BEIIECTB M TPEBPAIICHHUS YHEPTUU B

o6uochepe

Ymenue UCIIOJIb30BaTh COOTBETCTBYIOIIHE
apryMeHTbl, OHOJIOTHYECKYI0O TEPMHHOJIOTHUIO U
CHUMBOJIMKY JJIsl JOKa3aTeJIbCTBA POJICTBA OPraHU3MOB
pasHbBIX CHUCTEMAaTHYECKHUX TIPYII; B3aWMOCBS3HU
OPraHM3MOB M  CpeAbl  OOWTaHus;  €IUHCTBA
YeJIOBEUYECKUX pac; HEOOXOJUMOCTH  3]I0POBOTO
o0pasa >KM3HH, COXpaHEHHUs pa3HOOOpa3us BHUIOB U
9KOCUCTEM KaK YCJIOBHS COCYILECTBOBAHMS MPHUPOJIbI

1 94C€JI0BCUYCCTBA

YMeHue KPUTHYECKH OIEHWBaTh  HMH(OpPMAIIIO
OMOJIOTUYECKOTO  COZACpPXKAHUS; HWHTEPIPETHPOBATH
OTUYCCKHUE ACIEKTbl COBPEMCHHBIX I/ICCJ'IC)IOBaHI/Iﬁ B
OHOJIOr1H, MEJUIIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh rJ100ajIbHbIE 9KOJIOTHYCCKHE
npoOJieMbl  COBpPEMEHHOCTH,  (opMUpOBaTH IO

OTHOIICHUIO K HUM CO6CTB€HHYIO 18(0370005010)




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O BUOJIOT'UHN

Kon

IIpoBepsieMbIiIdIeMEHTCOAE PKAHM S

buonorus xkak HayKa. JKuBble cucTeMBl U HX HU3YUCHUC

11

CoBpemeHHass OHOJOrMs — KOMIUIEKCHas Hayka. buosornyeckue Hayku W
u3ydaemble UMM TpooOnembl. DyHIaMEHTaNbHbIC, NPUKIAJHBIE W TOWCKOBBIE
Hay4YHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HavyeHue Owmoysiorud B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kapTuHbl mupa. [Ipodeccun, cBszaHHble ¢ Ouojorueil. 3HaueHue OUOJIOTHU B
MPAKTUYECKONH JIEATENbHOCTH YeNOBEKa: MEIUIIMHE, CEJIbCKOM XO3SHCTBE,

MMPOMBIINIJIICHHOCTH, OXPaHC ITPUPOAbI

1.2

JKuBble cucTeMBI Kak mpeaMeT u3ydeHus: Ouosoruu. CBOMCTBA KMBBIX CHCTEM:
eIMHCTBO XMMHYECKOTO COCTaBa, JAUCKPETHOCTh U LEIOCTHOCTH, CIOKHOCTh H
YIIOPSI0YCHHOCTh CTPYKTYPBI, OTKPBITOCTB, caMOOpraHM3aLHs,
CaMOBOCIIPOU3BEJICHHE, PA3IPaXXKMMOCTh, UI3MEHUYMBOCTh, POCT U Pa3BUTHE.

VYPpOBHM OpraHM3alliy >KUBBIX CHCTEM: MOJEKYJISPHBIN, KI€TOYHBIN, TKaHEBBIMH,
OpraHu3MEeHHBbIH, HOMYJSIIMOHHO-BUI0BOM, HKOCHUCTEMHBIH
(OuoreoneHoTHUecKuit), OuocdepHsid. I[Iporeccsl, NPOUCXOASIINE B KUBBIX
cucreMax. OCHOBHBIE MpPHU3HAKH >KUBOTO. JKHM3HBb Kak (opMma CyIIECTBOBAHUS

MaTepuu

13

Metonel Ouonornyeckoil Hayku. HaOmroneHue, W3MEpeHHE, JKCIEPHUMEHT,
cucremarm3anusa, wmeTtaaHanu3. IloHstme o 3aBUCMMOM W HE3aBHCHUMOH
nepemMeHHou. [lnanupoBanue skcrnepumenTa. [locTaHOBKa M IpOBEpPKA THUIOTES.
HyneBass rumote3a. Ilonstue BBIOOpKM © €€ gocTOBepHOCTh. Pa3dbpoc B
Oomosornueckux MaHHBIX. OIleHKa JOCTOBEPHOCTH TIONYYCHHBIX PE3YJIBTATOB.
[IpuunHbl HMCKa)X€HHSI PE3YJIbTATOB 3KCIEepUMeEHTA. [IOHSITHE CTaTHCTUYECKOTO

TECTa

KneTtkakakOuoorunueckascucrema

2.1

Knerka — cTpykTypHO-()yHKIIMOHAIbHAS €WHUIIA KUBOTO. VMCTOpHUS OTKpBHITHS
kietku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OcHOBHBIE TOJIOKEHHUSI COBPEMEHHOMN KJIETOYHON TEOPHH.
MeToapl MONEKYJIIPHON M KJIIETOYHOW OMOJIOTHU: MUKPOCKOIIUS, XpoMaTorpadusi,
anexkTpodopes, METO]T MEYEHBIX aTOMOB, muddepeHranbpHoe

LEHTPUPYrUpOBaHUE, KYIbTUBUPOBAHHE KIIETOK

2.2

XUMHMYECKHI COCTAaB KIJIETKU. MaKpo-, MHKPO- U YJIIbTPAMUKPOI3JICMCHTHI. Bonma u

eé pPOJib KaK paCTBOPUTCIIA, pCarcHTra, y4aCcTue€ B CTPYKTYPHUPOBAHHU KIICTKH,




TeIUIoperyasiunu. MuHepanbHble BEIIeCTBAa KIETKH, X OHOJIOTUYECKas PpOJib.
Poib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornueckne mnonumepsl. benku. AMHHOKUCIOTHBIM cOcTaB  OEIKOB.
CtpykTypsl OenkoBoil Mosekynbl. IlepBuuHas cTpykTypa Oenka, HeNTHAHAS
CBA3b. BropuuHas, TpeTHYHAas, YETBEpPTUYHAsl CTPYKTypbl. JleHaTypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonoruueckue QyHKIuu OeKoB.
VYrneBoabl. MoHOcaxapupl, AUcaxapHibl, OJIMIOCAXapHuIbl U MOJUCAXAPUIBL.
OOumwmii mmaH CTpoeHHs U (PU3UKO-XMMHUYECKHE CBOICTBAa  YITIEBOJOB.
buonorudeckue GyHKIUHU YTIEBOIOB.

Jlunuper.  TmapodunbsHO-THAPOdOOHBIE CcBOMcTBa. Kitaccudukamwsi JHMUAIOB.
Tpurnunepuasl, (oconunuasl, BOCKH, CTEpoHIbl. buonmormueckue QyHKIHH
nunuaoB. OOmMe CBOMCTBAa OUOIOTHYECKUX MeMOpaH — TEKY4eCTh, CIIOCOOHOCTh
K CAMO3aMBbIKaHHIO, MOJTYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JIHK m PHK. CrpoeHue HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [puamun xkomrementapHocT. [IpaBmiio Yapradda. Ctpykrypa
JIHK — nBoiinas crimpans. MectoHaxoxaeHue u ounosornueckue Gpynkmuu JJHK.
Buasl PHK. ®ynknuu PHK B knetke.

Crpoenne wmomnekynsl AT®. Maxkpospruueckue cBs3u B Moiekyiae ATO.
buonorunueckue ¢pynkunu AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, UX (PYHKLUHU B
knetke. CekBenuposanue JJHK.

CrtpykTypHas Ouosorusi: OMOXMMHUYECKHE M OHO(PU3NYECKHE HCCIeIOBAHUA

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPhl OMOMOJIEKYI

2.3

Tumbl  KJIETOK: dyKapHOTHUYeCKass W IpokapuoTuyeckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUs KICTKH.

CrpoeHue TpoKapHOTHYECKOW KieTkd. KierouHas creHka OakTepuil M apXew.
OCOOEHHOCTH CTPOCHHSI TeTepOTPOPHOH M aBTOTPOPHON NPOKAPUOTUIECKHUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOIIEHO3aX.

Crtpoerre W (YHKIIMOHHPOBAHHE JYyKapHOTHYECKOW KieTku. [lmasmartmueckas
MeMmOpaHa (rasmasieMma). CTpyKTypa Iia3MaTudeckod MemOpanbl. TpaHcmopT
BEIIECTB 4Yepe3 IUIa3MaTHUYeCKyl0 MeMOpaHy: maccuBHbIM  (auddys3us,
obneruéHHass auddy3us), aKTUBHBIA (MMEPBUYHBIA W BTOPUYHBIA aKTUBHBINA
tpa"cnopt). llomymponunaemocts MemOpanbl. PaGota HaTpuii-kanueBoro
Hacoca. DHAONMUTO3: MUHOLMUTO3, (harommro3. Dk3ouuTto3. KietouHas creHka.
CtpykTypa 1 (YHKIIUHU KIETOYHOIN CTEHKH pAaCTeHH, TpruOOB.

[Murornazma. Ilurozonb. Llutockener. JIBmkenue nuromiazmbl. OpraHouisl
kinetkd. OmgHOMEeMOpaHHBIE OpTaHOWIBI KJIETKU: JHJAOIUIa3MaTHuYecKas CeTh
(OIIC), anmapar I'onbmku, TU30COMBI, UX CTPOCHHE W (QYHKIHH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOMA0B KIETKH. CTpOoeHHE T'paHyISPHOTO PETHUKYIyMa.

Cunte3 pacTtBopuMbIX OenkoB.CHHTE3 KIETOYHBIX MeMOpadH. [ mamkwii




(arpaHyssipHBIA) SHAOIUIA3MAaTHYECKUH peTukyiayM. CekperopHas QYHKLIUSA
annapara ['ompmxu. TpaHcmopr BemecTs B KiIE€TKe. Bakyonn pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPHUH, TUIACTUBL.

Crtpoenne U (yHKIMM MHUTOXOHIpUN W IuiacTuA. [lepBUuHbBIE, BTOpUYHBIE U
CIIO)KHBIE  TUIACTHIBI  (DOTOCHHTE3UPYIOIIUX  DYKApUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbsie opranougsl kineTkn CTpoeHne W (QYHKIMM HEeMeMOpaHHBIX
OpPraHoMJ0B KJIeTKH. PubGocombl. MukpodunamMeHTsl. MBIIeYHbIE  KIETKH.
MuxkpotpyOouku. Knerounslii nentp. CTpoeHHWE U JBHKEHHE JKI'YTHUKOB U
pecHrdYek. MUKpOTpyOOUKH ITUTOIUIA3MEL. L[eHTpHOb.

Anpo. Obonouka siapa, XpoOMaTHH, KapHoIUlazMa, SIPBIIIKH, UX CTPOEHUE U
byakuun. SnepHbiid OENMKOBBIM MaTpuKC. I[IpocTpaHCTBEHHOE pACTONOKEHUE
XpOMOCOM B MHTEp(}a3HOM siipe. benku xpoMaTuHa — TUCTOHBI.

Knerounsle BrmodeHusa. CpaBHHUTEIbHAs XAPAaKTEPUCTHKA KJICTOK DJYKapHOT

(pacTUTENbHOM, )KUBOTHOM, TPHOHOM )

2.4

AccuMmISIAg M IUCCUMMIISILMS — JIBE CTOPOHBI MeTabonu3Mma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(MHBIM M reTepoTpodHBIH. YUacTHe KUCIOpoAa B OOMEHHBIX
nporeccax. ODHepreTuueckoe oOecrieueHMe KIeTKH: mpespaiieHue ATO B
oOMeHHbIX Tmporeccax. @DepMEHTATUBHBIA XapakTep peakuuid KIETOYHOTO
MmeTabonu3zMa. DepMeHTB, MX CTPOEHHE, CBOWCTBA M MEXaHU3M JICUCTBHS.
KodepmenTsl. OTiinuns GepMEeHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTHBATOPbl M OEIKU-MHTMOUTOPHL. 3aBUCUMOCTH CKOpPOCTH (DEePMEHTATUBHBIX
peaKIyii OT Pa3IUYHBIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYecKuX BelecTB B Kierke. PotocuHre3. Poib
XJIOpOIUTacTOB B mporecce ¢GoTtocuHTe3a. CBeToBass W TeMHOBas (pasbl
[TponykTHBHOCTH (poTOCHHTE3a. BnmsHue pa3nuyHbX (PaKTOpOB Ha CKOPOCTH
¢dotocunTe3a. 3HaueHue (HOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEeMOCHHTETHKOB: HUTPU(DULUPYIOLIHE
OakTepuu, >kele300aKTepur, CepoOaKTepUH, BOJOPOIHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AnaspoOHble opraHu3Mmbl. Buabl OpokeHus. IIpoaykTel OpokeHHsT M X
UCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YAUTENN O0Ie3HEN.

AdpoOHBIE OpraHu3Mbl. DTalbl YHEPreTHYeckoro oomeHa. [1oAroToBUTENBHBIN
sTan. [ MKoamn3 — 0eCKUCIOPOIHOE PACIIETIIICHUE TIIOKO3BI.

buonornueckoe OKHUCIEHHE, WM KIETOYHOE nblxaHue. Poiab MHUTOXOHIpUH B
nporeccax ouosoruueckoro okucieHus. Lluknmyeckue peakiun. OKUCIUTENBHOE

dbochopunmupoBanue. [IpeumyiiecTBa a’dpoOHOr0 MyTH OOMEHA BEIIECTB TMEpe




aHa’poOHBIM. D(PPEKTUBHOCTEIHEPTETHIESCKOTOOOMEHA

2.5

Peakuun MarpuuHOro cuHresa. IIpMHIHI KOMIUIEMEHTApHOCTHM B PEaKLMAX
MaTpUYHOr0 cuHTe3a. Peanusanus HacneacTBeHHON HHpopmanuu. ['eHeTnueckuit
KoJ, ero cBoiicTBa. Tpanckpumnuus — Matpuusbld cuHTe3 PHK. Ilpuniumnst
TPAHCKPUIILAN: KOMIIJIEMEHTAPHOCTh, aHTUNAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancnauus u e€ sransl. Yuactue TpancrnopTHeix PHK B OuocunTese Oenka.
VYcnous OuocunTe3a Oenka. KoaupoBanme amuHokuciaor. Ponbs pubocom B
Onocunrese Oenka.

Opranu3zanys reHoMa y IpoKapuoT U 3YKapuoT. Perynsuusi akTHBHOCTH T'€HOB Y
npokapuot. ['mnoreza omepona (@. XKakoO, XK. Mano). Perymsimust oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekseTrouHbsle (GopMbl KU3HU U oOnuratHele napasutel. CTpoeHue
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHuO(aros.

Bupychrsie 3a0oneBaHus uenoBeka, ®HBOTHBIX, pactenuii. CIINJ, COVID-19,

COIMAIBHBIC U MEJUITUHCKHE TIPOOIEMBI

2.6

Kierounsiii nuki, ero nepuoasl U perymsiusa. Matepdasza u muto3. OcoOeHHOCTH
IpoIeccoB, MpoTekaroumx B HHTepdasze. [loAroToBka KIETKH K AEICHUIO.
[IpecunTeTn4ecKnid (MIOCTMUTOTHYECKHH ), CHHTETUYECKHI M TTOCTCUHTETHICCKUI
(MpeMUTOTUYECKU) epro a6l UHTEP(]A3BL

Martpuunbsiii  cunte3 JHK — permmkanusa. Ipunnuner permmkanuun  JIHK:
KOMIUIEMEHTAPHOCTh, ITOJIyKOHCEPBATUBHBIM CHUHTE3, AHTUIAPAJUIEIBHOCTb.
Mexannsm penmukanuu JIHK. Xpomocomel. Ctpoenne xpoMmocoM. TenoMepsl u
TeoMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapUOTUIL. JIUNIouaHbld u
rafmiouAHbI  Habopsl XpoMocoM. ['omosnoruunsle XpoMocombl. IlonoBbie
XPOMOCOMBI.

[enenne xknetku — muto3. CTaauu MUTO3a U MPOUCXOMSIINE B HUX IPOLIECCHI.
Tuner murto3a. KapuokumHe3 u 1uTOKMHE3. bronormdyeckoe 3HA4Y€HHE MUTO3a.
Perynsmus MuroTHueckoro nukia kiaetku. [IporpammupyeMasikieTouHasruoens
— amoITo3.

CDyHKHI/IOHaJ'H)HaﬂI‘eHOMI/IKa

OpFaHI/BMKaK6I/IOHOrI/I‘{eCKaHCI/ICTeMa

3.1

O}IHOKJ’IGTOLIHI)IG, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpFaHI/ISMI)I nu
MHOTOTKAQHEBBIC OpFaHI/ISMLI.

@opMBI pPa3MHOKEHHUSI OPraHU3MOB: Oecroysioe (BKJIOYAash BEreTaTUBHOE) U
moysioBoe. Buabl  Oecrosioro  pa3MHOXKEHHUs: TOYKOBAHHWE, CIOPYJISALNS,
(dbparmeHTaIys, KJIOHUPOBAHHE.

[TonoBoe pazmuoskenue. [lonoBbie KIeTKH, WK rameThl. Meios. Ctaguu meiosa.

[ToBenenue xpomocom B Meito3e. Kpoccunrosep. buonorndyeckuii cmMpIci Meiio3a




1 TI0JIOBOTO ITporiecca. Meio3 1 ero MecTo B AKU3HEHHOM LIUKJIE OPTaHU3MOB.
[Ipen3aponpimeBoe pas3Butue. l'ameroreHe3 y KMBOTHBIX. [lonoBBIE Kene3bl.
OOpa3oBaHue M pa3BUTHE TMOJOBBIX KiIeToK. CrepMaToreHe3 U OOTEHE3.
CtpoeHue NONOBBIX KiIeTOK. OIUIONOTBOPEHHE M 3SMOPHOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTIIIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [laprenorenes.
WNunuBunyanbHoe pa3BUTHE OpraHu3MoB (oHToreHe3). Cramum sMOpHOreHesa
JKUBOTHBIX (Ha mpuMepe Jiaryikn). po6nenue. Tunsl npodiaenus. OcoOeHHOCTH
JpoOJIeHUs MIICKOTIMTAIONINX. 3apOJBIIIeBbIE JTUCTKH (TaCTPYJSIms). 3aKiaaKa
OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3aMMHOE BIMSHHE YacTei
pa3BHBAIOUIECTOCS 3apopblma (AMOpHOHANbHAsT WHAYKIUS). 3aKiajka IulaHa
CTPOEHUSI >KMBOTHOTO KakK pEe3yJlbTaT HMEPapXUUYECKUX B3aUMOJCHCTBUN TI'€HOB.
Bnusinue Ha SMOpHOHANBHOE pa3BUTHE Pa3TUYHBIX (DAKTOPOB OKpYKaIOIIEH
Cpenbl.

Poct u passutne xuBoTHBIX. [TocTamMOpuoHansHBI iepuo. [Ipsmoe u HEmpsiMOe
paszButue. Pa3Butue ¢ Meramopdo3oM y OECHO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buosornueckoe 3HAYE€HHE NPSIMOTO U HENPSIMOTO pa3BUTHS, HX
pacrpocTpaHeHre B mIpupoze. Tumbel pocta >KMBOTHBIX. DaKTOPBl pPETYISIUU
pocTa KMBOTHBIX M 4YenoBeka. CTaguy MOCTIMOPHOHAIBHOTO PAa3BUTHS Y
JKUBOTHBIX U 4eioBeKa. [lepnoipl oHTOreHe3a YenoBeka.

Pasmuoxenne u pasButue pacteHuil. ['ameroputr u cnopodur. Meiio3 B
KMU3HEHHOM IMKie pacTeHuid. OOpa3oBaHue cmop B Ipolecce Meiosa.
I'amerorenes y pactenuil. OIUIOAOTBOPEHME U PAa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BOHHOE OIJIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U

Pa3sBUTHEC CCMCHHU. MexaHU3MBI pPEryjidinuu OHTOrCHE3a y paCTeHI/Iﬁ " ) KUBOTHBIX

I/ICTOpI/ISI CTAHOBJICHUA W  Ppa3dBUTUA TCHCTHKM KaK HayKH. OCHOBHEBIE
reHeTHYECKUE TIOHATHUS WU CHUMBOJBIL. | OMOJIOTHUHEBIC XpOMOCOMBI, AJUICIIBHBIC

I'CHbI, AJBTCPHATUBHBLIC IIPU3HAKH, HOMHHaHTHBIﬁ u pGHeCCHBHBIfI IIpU3HAK,

32 TroMO3HUroTa, reTepo3Hr0Ta, qyucrasa JIHNHUA, FI/I6pI/IJII>I, I'€HOTHUII, (i)eHOTI/IH.
OCHOBHEIEMETOILINCHETUKU : TUOPHI0TOTUYECKHM, IIUTOJIOTHYECKHUM,
MOJICKYJIIPHO-TC€HETHUECKHU I
Monorubpuanoe ckpemuBanue. [lepBoriit 3akoH MeHaenss — 3aK0H eAUHO00pa3us
ruOopuIoB TepBoro rmokojeHus. [IpaBuno pomMuHHpoBaHus. Btopoit 3akoH
MeHnenss — 3akOH pacHISIUICHHS TPU3HAKOB. L[UTONIOrMYecKne OCHOBBI

33 MOHOTHOPHUIHOTO CKpEIIUBaHus. [ MIIoTe3a YNCTOTHI TaMeT.

AHaJ'II/I3I/Ip}7IOH_Iee CKPCIIUMBAHUC. HpOMe)KYTO‘IHHﬁ XapaKTCp HACJICIOBaHMA.
Pacmiernenue IMPU3HAKOB TP HCIIOJIHOM JOMHWHHUPOBAHUH.
I[I/II‘I/I6pI/IIIHOG CKpCIIMBaHUC. TpCTI/Iﬁ 3akOH MeHens — 3aKOH HE3aBHCHMOIO

HaCJICJOBaHUA IIPU3HAKOB. ]_[I/ITOJ'IOFI/ILICCKI/Ie OCHOBBI III/I]"I/I6pI/I,Z[H01"O




CKpEIIMBAHUS.

CueruieHHOe HaciefoBaHue Tmpu3HakoB. Paborel T. Moprana. CremieHHoe
HACJIEIOBAHUE T€HOB, HApYIICHUE CLEIUICHUS MEXIy TeHaMHh. XPpOMOCOMHas
TEeOpHs HACJIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M ONPEIEICHUsI Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTepOraMeTHBIM IOJ. ['eHeTnyeckas
CTPYKTypa IOJOBBIX XpoMmocoM. HaciienoBanue npPU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cucrema. IlnedoTponuss — MHOXECTBEHHOE JACHCTBUE
reHa. MHOXeCTBEHHBIHAIICITH3M. BzanmoeiicTBreHeaJIE IbHBIXT€HOB.

KommiemenrapHocts. Onuctas. [lonumepus

3.4

BzaunmogneiicTBre reHotuna u cpeabl npu Gpopmuposanun penoruna. Msmenunsoctsb
npu3HaKoB. KauecTBeHHblE M KOJIMYECTBEHHbIE MpPU3HAKU. BHIBI M3MEHUMBOCTHU:
HEHACJIEACTBEHHAs! M HACJIeICTBEHHAS.

MoaudukanmonHas  uU3MeHYMBOCTh.  Pomb  cpensl B (OpMHPOBaHUU
MO IM(UKAMOHHON m3MeHunBocTH. HopMa peakiiu npu3Haka. BapuanmoHHbIi psift
u BapuanmonHass kpuBas (B. HMoranmncen). CpoiicTBa MOAM(PHUKAIIMOHHON
M3MEHYHUBOCTH.

['enoTunuyeckast U3MEHUYMBOCTh. CBOMCTBA FT€HOTUIMYECKOW M3MEHYMBOCTH. Buibl
TeHOTUITMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaIl[UOHHASI.

KomOunatuBHass M3MEHYMBOCTb. Meiio3 M TOJIOBOM TpoIecC — OCHOBA
KOMOWMHATUBHON M3MEHYMBOCTU. POl KOMOWHATHBHON M3MEHYMBOCTH B CO3JIaHHUU
TeHETUYECKOT0 Pa3HOOOpa3Hsl B Ipejiesiax OTHOTO BUJIA.

MyTanyoHHasi U3MEHUYMBOCTb. Buibl MyTanuii: reHHble, XpOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE YW WHAYLIMPOBAaHHbIE MYyTAallMU. SIAepHbIE M IMTOIIA3MaTHUYECKHE
myTanuu. CoMaTH4ecKue U MoJjIoBble MyTaluy. [IpMurHbI BOSHUKHOBEHHS MYyTaL.
MyrtareHbl M MX BIMSHUE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO
mporecca. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HacieACTBeHHON n3menunBocTH (H.U.

BapunoB). Baesiaepaas ”3MEHUMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoaHash mporpaMma HCCIEAOBaHUS T'€HOMaA
yejgoBeKa. MeToabl  M3Y4YEHHS TIEHETHKHM  4YeJIOBEKAa: TIeHEeaJOrMYecKui,
OIU3HELOBLIH, IIUTOT€HETHYCCKHU, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHUH. CoBpeMeHHOE omnpeaeeHue FeHOTHIIA:
MOJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUNIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[II1P-ananu3a.HacinencTBeHHBIE 3a00JIeBaHUsA 4eJI0BeKa. I'ennsie u
XPOMOCOMHBIE 0one3Hu YyeJoBeKa. bonesnn C HacJieICTBEHHOM
MPePacoI0KEHHOCTHIO. 3HAU€HNUE MEIUIIMHCKOW T€HETUKH B MPEAOTBPAILEHUN U

JICYCHUU TeHETHUECKUX 3a00JIeBaHMi ueaoBeKa. CTBOJIOBBICKIICTKH




3.6

JlomecTukanus u cenekius. 3apoxKIACHUE CENeKIMU U JoMecTukanuu. Yuenne H. M.
BapuioBa 0 IeHTpax MPOUCXOXKACHHUSA W MHOTOOOpa3usl KyJIbTYPHBIX PACTCHHUHU.
Ponb cenexkuuu B co3maHuM COPTOB PACTEHUI M MOpPOA KUBOTHBIX. COpT, mopo/a,
TaMM. 3aKOH TOMOJIOTUYECKMX PSJIOB B HacleACTBEeHHOM u3MeHunBoct H.U.
BaBunoBa, ero 3HaueHue i CENEKIMOHHON paboThI.

Metonabl  ceneKIMOHHOM paboThl. VCKycCTBEHHBIM OTOOp: MAacCOBBIH U
VHIUBUyaJIbHBIH. OTarsl KOMOWHAIIMOHHON CEJICKIIUH. HcnpiTanue
npou3BoAUTENEH MO0 MOTOMCTBY. OTOOp MO TE€HOTHUNY C IOMOIIBI OLEHKHU
¢deHoTHna moToMcTBa M OTOOP MO TEHOTUITY C roMoIbo aHanu3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CEIeKIMOHHOM paboThl. PagnanuoHHbi 1
XAMHYECKHA MyTareHe3 KakK HWCTOYHUK MYTalud y KYJIbTYPHBIX (opm
opranu3moB. Mcronp30BaHHE€ TEHOMHOTO pEJAKTUPOBAHWUA W  METOJOB
pekomOuHanTHBIX JIHK 17151 mosmydeHust mCXoTHOTO MaTepHuaa Jjisl CEICKIIUU.
[Tomy4yenne mnonmmionoB. BHyTpuBHmoOBas THOpuan3aius. bIM3KOpoacTBEeHHOE
CKpelMBaHue, Win WHOpuAuHT. HeponcTBeHHOE CKpelmBaHUe, WIM ayTOPHIIMHT.
I'erepo3uc u ero nmpuuuHbl. Vcnons3oBaHue rerepo3uca B cenekimu. OTaanéHHas
ruopuamzaryst. [lpeononenne Oecruionusi MEXKBHIOBBIX THOPWIOB. JlOCTIOKEHUS

CCIICKIIMN paCTeHI/Iﬁ H XKXMBOTHBIX

3.7

OOBEKTHI, UCHIONb3YeMbIE B OMOTEXHOJIOTUH, — KJICTOUHbIC U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbl, HUX  XapakTepucTuka. TpaguuuoHHass  OHOTEXHOJOTHS:
xje0orneyeHre,  MONyYeHHE  KHUCIOMOJIOYHBIX  IMPOAYKTOB,  BHHOJIEINHE.
Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOIMYECKHUX TEXHOJIOTHH.
IIpousBoacTso Oenka, aMHUHOKHCIIOT u BUTaMUHOB.VIcKyccTBEeHHOE
OILUIOJOTBOpPEHUE. PEKOHCTPYKIMS SNLEKIETOK M KIOHUPOBAHWE JKUBOTHBIX.
Meton TpaHCIUTaHTalUK SEep KIETOK.

XpoMOCOMHasi M TEHHas UWHXeHepusa. VICKyCCTBEHHBIM CHUHTE3 Te€Ha U
KoHcTpyupoBanue pekoMOuHanTHbIX JIHK. JlocTikeHuss W MEpCIEKTHUBBI
XpOMOCOMHOM W TE€HHOM HHXeHepuu. MeauuuHckue OHOTEXHOJIOTHH.

Hcnonp30Banne CTBOJIOBBIX KIIETOK

Cucrema n MHOFOO6pa3I/Ie OpraHn4eCcKoro Mmupa

4.1

buonoruueckoe = pasHooOpaszue  opranu3moB.  CoBpeMeHHas  cucTeMma
opranuyeckoro mwupa. [lpuHnunel knaccupukanuu opranu3moB. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOCHHSI W >KU3HEIESATENIbHOCTH OJIHOKJIETOYHBIX OpPIaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUHbIE IPUOBI, OJTHOKIETOYHBIE BOJOPOCIH, JIPYrHe
npoTucThl. KoJoHMaIbHBIE OpraHu3MBl. J[BUKEHHE OJTHOKJIETOYHBIX OPraHU3MOB:
amMEOOUAHOE, KI'YTHKOBOE, PECHUYHOE. 3alllUTa Y OJHOKIETOYHBIX OPTraHHU3MOB.

Pa3I[pa)KI/IMOCTB Y OAHOKJICTOUYHBIXOPTaHU3MOB. Takcucnel




4.2

MHoroxkyeTounble pacteHusi. B3auMocBsa3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opranbl MU CHUCTEMBbl OPraHOB MHOI'OKJIETOYHOTO opranu3ma. OpraHuszm
Kak eauHoe 1enoe. TkaHM pacTeHuil. Tumel pacTUTENBHBIX  TKAaHEH:
oOpa3oBaTeNnbHasi, TOKPOBHAs, MPOBOASINAs, OCHOBHAas, MEXaHHYECKas.

Oco6eHHOCTUCTPOCHNUS, PYHKIMH U pacIONOKEHUATKAaHEH B OpraHaxpacTeHui

4.3

BererartuBHble U reHepaTUBHBIE OpraHbl pacTeHUN. DYHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. [[BU>k€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBI U
Hactud. llormnomeHne BOABI, YIJIEKUCIOIO Ta3a M MHUHEPAIBHBIX BEILECTB
pactenusimu. Jlpixanue pactenuid. J{uddysus ra3oB yepes3 MOBEPXHOCTh KIETKH.
TpaHcniopTHbIE CHUCTEMBI pacTeHUM. BblieneHne y pacteHuid. 3ammra y
MHOTOKJIETOUHBIX pactenunit. Kytukyma. CpencTtBa NMacCUBHOM M XMMHYECKOM
3amuThl. OUTOHIUBL.

PasgpaxxuMocTe M perynsnus y OpraHu3MoB. Pa3npakuMocTe W perymisuus y

MHOTOKJICTOYHBIX paCTeHI/II\/JI. POCTOBI)IGBGHICCTBa 1 NUX3HAYCHUC

4.5

MHOTOKIETOUHBIE  KMBOTHBIE. B3aMMOCBS3b  4YacTell  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OPraHbl U CHUCTEMbI OPraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak eguHoe 1enoe. ['omeoctas. TkaHU KUBOTHBIX W YeJIOBEKA. THIIBI
JKUBOTHBIX TKaHEH: SNHUTENHalbHAsA, COCAUHUTENIbHAS, MBbIIICYHAs, HEpPBHAas.
OcoOeHHocTH CTpoeHUs, (QYHKIMA U pACTOJOXKEHUS TKaHEH B oOpraHax

JKHMBOTHBIX M YCJIOBCKaA

4.6

Oprasbsl U CUCTEMBI OPTaHOB JKUBOTHBIX. DYHKIIMK OpraHOB U CUCTEM OpraHOB.
Onopa Ttena opranu3MoB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyxHblii U BHyTpeHHUHN ckeneT. CTpOCHHE W THUIbl COEAUHEHUS
KOCTEH.

JIBMOKEHHE MHOTOKJIETOYHBIX JKHBOTHBIX. IluTaHme KUBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JlpixaHue »UBOTHBIX. KoxHoe npixanue. JXKabepHoe u
JIErOYHOE JBIXaHHUE.

JIpIXaHne TO3BOHOYHBIX >KMBOTHBIX. DBOJIIOIIMOHHOE YCJIOKHEHHE CTPOCHUS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTeiabHas cucTeMa YejaoBeKa. MexaHu3M
BEHTWISILUKM JIETKUX y NOTUL U MICKONHUTAKOMUX. TpaHCIOPT BEIIECTB Y
Opranu3MoB. TpaHCHOPT BELIECTB y KUBOTHBIX. KpoBeHOCHass cucrtemMa U e€
OpTraHbl. KpoBeHocHass ~ cucrema  MO3BOHOYHBIX  >KMBOTHBIX. Kpyru
KpoBOOOpamieHusi. DBOJIOIMOHHBIE  YCIOXHEHHUS CTPOSHHUS KPOBEHOCHOM
CHUCTEMBI MO3BOHOYHBIX XHMBOTHBIX. BbleneHune y opraHu3MoB. Breinenenue y
KUBOTHBIX. COoKpaTturenbHble Bakyonu. Opransl BeiieneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOM M BBIIEIUTEIBHON cUCTeMaMU. BblieneHne y MO3BOHOYHBIX
JKUBOTHBIX. 3aluTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [lOoKpoBBI U HX

IMPONU3BOAHBIC.




Pa3apaxumMocCTh 1 perynsius y opranu3MoB. PazapakuMocTb y OZHOKICTOYHBIX
opraHm3MoB. Takcucel. Pa3apakuMOCTh W peryiasiiuus y MHOTOKJICTOYHBIX
pactenuil. PocToBble BemecTBa U MX 3HaUEHUE.

HepBHhas cucrema u pediaexTopHas peryisiius y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBHas cuctema u €€ oTenbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHHSI HEpBHOM
CHCTEMBI y KUBOTHBIX.

PazpaboTka anroputMoB M mporpamm s 3¢(dekTuBHONW (YHKIMOHATHLHON
aHHOTAllMM ~ TE€HOMOB,  TPAHCKPUITOMOB,  INPOTEOMOB,  METabOJIOMOB

MHUKPOOPTraHU3MOB, PACTCHUM, )KUBOTHBIX U YEJIOBEKA

OpraHu3Mm 4eloBeKa U €ro 3I0pOBbE

5.1

Opranel ¥ cucTeMbl OpraHoB 4enoBeKka. OTAesbl FOJOBHOIO MO3Ta TO3BOHOYHBIX
KHUBOTHBIX. Pednekc u pednexropHas nayra. be3ycnoBHbIE U yCJIOBHBIC
peduekcbl. 'ymopanbHas perymsiiusi ¥ SHIOKPUHHAs CUCTEMa >XHBOTHBIX W
yenoBeka. JKesessl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBI. [IeficTBHE TOPMOHOB.
B3auMocBsI3p HEpPBHOH W SHAOKPHUHHOW cucteM. [ mmoramamo-runoduzapHas

cucteMa. Peduiekc u pedriekropHast gyra. besycioBHbie U yCIIOBHBIE PedIeKChI

5.2

3ammrTa opranu3ma ot OosnesHei. IMmyHHas cucteMa yenoBeka. KieTouHsni u
ryMOpajbHbIE HUMMYHHUTET. Bpoxn€HHbIA, NpHOOpeTEéHHBIN crneunduyeckuit
UMMyHHUTET. Teopusi KIOHaJIbHO-CeNEeKTUBHOrO uMMmyHutera (IL.Opnux,
®.M.bepuer, C.ToneraBa). BocmamutenpHble OTBETHI OpraHU3MOB. Poub

BpO)I(,Z[éHHOFO HUMMYHUTETA B pa3BUTHUHU CUCTCMHBIX 3a00JIeBaHMI

5.3

KpoBenocnas cucrema u e€ opranbl. Cepjilie, KPOBEHOCHBIE COCYIbl U KPOBb.

KpyrukpoBoobpanienus. PaGoracepana u e€perymsius

5.4

Heixanue yenoseka. Juddysus razos yepes3 moBepxXHOCTh KIETKHU. JlpIxaTenpHas
cucTemMa  uejoBeka. JlpIxaTenbHas  MOBEPXHOCTb.  PerynsuusjbIXaHus.

JlpIxarenpHbIe00BEMBI

5.5

HI/IH_IGBapI/ITeJ'IBHaH CHUCTCMa YCJIOBCKaA. OTI[eJ'IBI MUIICBAPUTCIIBHOTO TpAKTaA.
HI/IH_[eBapI/ITeJ'IBHHe)KCJ'I63H. BHy'TpI/Il'IOJ'IOCTHOe 151

BHYTPUKJIICTOUHOCTIMIIICBAPCHUC

5.6

[TokpoBsl u ux mnpousBogHble. Opranbl Beigesnenus. Ilouku. Crtpoenue u
¢dbyHkumonupoBanue Hegpona. OuIbTpaLus, CeKpeluuss 1 00paTHOE BCAChIBAaHHUE

KaK MEXaHU3MbI paboThI OpraHoB BbieneHus. OOpa3oBaHHEMOYH Y YeIOBEKa

5.7

I[BI/DKGHI/IC yeJIOBEKa: MbleyHast cucreMa. CKeJIeTHBIE MbIIINbI U HUX pa60Ta.

CtpoeHue U TUIBICOETUHEHUSKOCTEHN

Teopus sBostoniuu. Pazputue »u3Hu Ha 3emiie

6.1

BBOHIOHI/IOHHS.H TCOpHUA 4. I[apBI/IHa. HpeIlHOCLIJ'IKI/I BO3HHUKHOBCHUS

JdapBHUHHU3MA. Kuzup n Hay4dHas ACATCIbHOCTDb 4. ﬂapBI/IHa.




JBuxymire cuiibl 3Bositonnd BUAOB 1o Y. lapBuHy (BbICOKass MHTEHCHUBHOCTH
pa3MHOXXEHHS OpPraHM3MOB, HAcClIeCTBEHHAas H3MEHYMBOCTh, OOprOa 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA OTOOD).

Odopmrnenne cuntetnyeckoil Teopuu sBomouuu (CTD). HeifrpanbHas Teopus
3BOJIIOLUU. CoBpemMeHHas 3BOJIIOLIMOHHAs ouosorus.
3HaYEeHUEIBOIIOITMOHHOUTEOPHUH B (hOpMUPOBAHUHUECTECTBEHHO-

Hay4HOMKApTUHBIMUPA

6.2

[Momynsmust Kak dSJIeMEHTapHas eauHHNA SBOMOUUH. COBPEMEHHBIE METOJIBI
OLIEHKM TEHETHYECKOr0 pa3HooOpasusi W CTPYKTyphl momynsiuil. M3menenue
reHooHJa TOMYJSIUN KaK 3JEeMEHTAapHOE SBOJIIOLMOHHOE SIBICHHE. 3aKOH
reHetudeckoro pasHoBecus [[x. Xapnau, B. BaitnOepra.

OnemMeHTapHble PaKTOPh! (IBUKYIINE CUJIbI) IBOJIOLMU. MyTallMOHHBIH Mpolecc.
KomOunatuBHasi u3MeHUnBOCTh. [lpelid reHoB — ciyuyailHble HEHANpPaBIICHHBIC
W3MEHEHUsl YacToT ajulesied B momynsnusx. Dddext ocHoBarens. Mwurparuu.
Mzonsuusa momnyssiiuii: reorpaduyueckas (MpOCTpPaHCTBEHHAs), OMOJIOTHYECKast
(penpoayKkTHBHAS).

EcrectBennblii  0oTOOp — HampaBisomuid — GakTop IBOMIOIUH.  DOpMBI
€CTEeCTBEHHOTO  OTOOpa: ABWXKYIIMMA, CTAaOWIM3UPYIOUIHMMA, pa3pbIBAIOLIHI
(nu3pyntuBHbIH). [TonoBoii 0TOOD.

[IpucnocoONeHHOCT, ~ OPraHMU3MOB  KakK  pe3ylbTaT  MHUKPOIBOJIIOIUH.
Bo3HUKHOBEHHE  TMPHUCNIOCOONIEHU y  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobsieHuilt y opranu3mMoB. OTHOCUTENBEHOCTh
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero «kpurepunm u CTpyKTypa. BumgooOpa3zoBaHue Kak pe3yibTar
MUKpPOABOJIONHMH. M3omsmust — kirodeBoil ¢axTop BuooOpazoBanus. Ilytu u
CIOCOOBI BHJ1000pa30BaHUS: aJUIONaTPUIECKOE (reorpadudeckoe),
CUMIIATPUYECKOE  (IKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJIMILIOMAN3AIINS,
rubpuausanys). JJInTenbHOCTh 3BOIIOUOHHBIX IPOLECCOB.

Mexanu3mbl HOpMUPOBAHKS OMOJIOTUUECKOTO Pa3HOOOpa3usl.

Posib 3BoONOLIMOHHON OMOJIOrMU B pa3pabOTKe HayYHBIX METOJIOB COXpPaHEHUs
O6uropa3zHooOpasusi. MUKpPOAIBOJIONKS U KOSBOMNIOIMS Mapa3sUTOB U HUX XO3SEB.
MexaHu3Mbl GOPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM M CITOCOOBI 0OpHOBI

C HeH

6.3

Metoabl nM3ydyeHus: Makpo3Bosouuu. [lajgeoHTonornyeckue MeTOAbl U3Y4EHUs
sBomtonu. Ilepexonnbie GopMbl U pUIIOreHETHYECKHE PsIJIbl OPIaHU3MOB.

buoreorpaduyeckue metoas! usydeHus sBononuu. CpaBHeHue Guiopsl U GayHbl
MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emin. Buabl-sHIeMUKH 1

PCIIMKTEI.




DOMOpPHOJIOTHYECKHE M CPaBHUTEIBHO-MOP(POJIOTHYECKHE METOABl HM3y4eHUS
sBomonMy. ['eHeTHYeckne MeXaHW3MbI SBOJIOIMM OHTOTCHE3a W MOSBJICHUS
HBOJIIOLMOHHBIX ~ HOBHIECTB. [ OMOJIOTMYHBIE M  aHAJOTMYHBIE  OpTaHbL.
PynumeHntapHble  opraHbl M aTaBU3Mbl.  MOJIEKYISIPHO-T€HETHYECKHE,
OMOXMMUYECKHEe M  MaTeMaTH4eCKUe  METOABl  M3YYEHHS  HBOJIOLUHU.
I'omosyiornuHbBIe TEHEL. COBpeMeHHBIC MCETOJbI MOCTPOCHUA (bHJIOFCHeTI/I‘-IeCKI/IX
JIEPEBBEB.

XpOMOCOMHBIe MyTalliu U 3BOJJIIOIIUA TCHOMOB.

OOmue 3akOHOMEpHOCTH (TpaBmia) HBOJIONMU. HeoOpaTuMocTh 3BONIOLHUU.

AnanTuBHas paauanys. HepaBHOMEpHOCTHTEMIIOBIBOIIOLUU

6.4

Hayunbple TUIOTE3Bl NPOMCXOXKIEHUS KU3HM Ha 3emiue. AOuoreHes u
naHcnepmus. JloHaydHble MPEACTABICHUS O 3aPOXKACHUU KU3HU (KPEarliOHU3M).
I'unores3a MOCTOSSHHOTO CamMO3apOXKIACHUS KU3HU U €€ ONPOBEPKEHHUE OIBITAMU
®. Pemu, JI. Cnammanmanu, JI. Ilacrepa. IlpoucxoxxaeHue IKU3HU H
acTpoOHOoJIOTHSI.

OcHoBHBIE 3Tambl HeopraHwdeckou spostonuu. [[nanerapHas (reosoruyeckas)
IBOJIOLMS. XUMHMUYECKas 53BOMIOLMA. AOHOrCHHBIM CHHTE3 OpraHMYECKUX
BemiecTB M3 Heopranuueckux. Omeir C. Mumepa u I'. FOpu. O6pazoBanue
noamuMepoB U3 MoHoMepoB. Koanepsatnas runore3a A.M. Omapuna, rumoresa
nepBuuHoro OympoHa JIx. XonpgeiiHa, reHetuueckas rumore3a [. Mémnepa.
Pu6osumer (T. Yek) u rumoresa «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MTPOTOKIIETKH.

Hctopus 3emnu u Mmetoasl €€ u3ydeHus. VckomaeMble OpraHMYECKUE OCTATKH.
I'eoxponosnorust u e€ meronpl. OTHOCUTENbHAA U aOCOJIOTHAsI TE€OXPOHOJIOTHS.
I'eoxpoHOIOrNYecKas mKaja: 30Hbl, Spbl, IEPUOBL, JTIOXH.

HavanbHble sTanel opranudeckoi 3Bosronuu. [losiBiieHHe M 3BONIOLHUSA IEPBBIX
KJIETOK. OBomonus MeTtabonu3ma. BoO3HMKHOBEHHME TEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KAaK aHAJIOT MEPBBIX Ha 3eMJjie COOOIIECTB.
Crpomartonutsl. [IpokapruoThl U 3yKapuOTHI.

[Ipoucxoxaenne HSykapuoT (CUMOUOTEHE3). DBOJIOIMOHHOE TMPOUCXOKICHUE
BUpYcOB. lIponcxoxIeHne MHOIOKJIETOYHBIX OpraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX T'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOMIONMU BBICHIMX pacTeHUd. OCHOBHbIE apoMopdo3bl
pacteHuid. Bpixon pacteHuit Ha cymy. [losBiieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHue uMH cymu. CeMeHHble pacTeHMs. I[IpoucxokaeHHe LIBETKOBBIX
pacTeHuN.

OcHOBHBIC 3Tambl HBOJIONUHM KUBOTHOTO MHpa. OcHOBHBIE apoMOp(hO3bI
KUBOTHBIX. Bennckas (ayna. KeMOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX

THUIIOB. HepBHe XOPAOBLIC )KMUBOTHBIC. Ku3up B BOAC. 3BOJHOI_[I/I$I ITO3BOHOYHBIX.




[Tpoucxoxnenne ampubuii u pentwiuid. IIponcxoxxaeHrne MIIEKONUTAOININX U
ntul. [lpunnun kmogeBoro apomopdoza. OcBoeHHe OECMO3BOHOYHBIMH U
MI03BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe xuU3HU Ha 3eMJie 110 3paM U MEpUOJaM: apXel, IpOTeEpO30il, Naneo3oMu,
Me3030H, KaiHOo30#. OOmmas XapakTepUCTUKa KIMMaTa U TEOJOTHYeCKHX
nporieccoB. [losiBIeHNE U pacBET XapaKTEPHBIX OPraHU3MOB. YTIeo0pa3oBaHHe:
€ro YCIIOBHSA U BIIMSTHUE HA Ta30BBIN COCTaB aTMOC(hephl.

MaccoBble BBIMUPAHHMS — DKOJIOTMUECKUE KpU3HChl mpouuioro. I[lpuumHel u
CIIEJICTBUS ~ MAacCOBbIX  BbIMHpaHHil. COBpPEMEHHBINIKOIOTHYECKUNKPU3HC,

€rooCcO0EHHOCTH

6.5

Pasnensl m 3amaum asTpomnosiornd. Metoasl aHTponosoruu. CraHOBIEHUE
MIPEICTaBICHUMN O MPOUCXOXKIEHUH yenoBeka. COBpeMEHHbIE HAYUHbIE TEOPHH.
CxoncTBOo 4yenoBeka € KUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHUE YeIOBEKa.
CBunerenbcTBa  CXOACTBA  4YEJOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHIECKHUE, AMOPHOJIOTUYECKUE, (hbU3M0JIOTO-OMOXUMHYECKUE,
noBefeHyeckne. OTInyus 4enoBeKa OT KUBOTHBIX. [IpAMOX0OxkaEHNE U KOMIUIEKC
CBA3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIIBHOM
CUCTEMBI.

JBuxymue cunbl ((akTopbl) aHTpONOreHe3a: OWOJIOrMYecKHe, COIMATbHBIC.
CooTHoleHrne OMOTOTHYECKHUX U COIUANBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIMM AHTPOIIOT€HE3a. ABCTPAJIONUTEKH — IBYHOTHE IIPEIKH JIIOIEH.
UYenoBek  yMelnbld, II€pBbIE  M3IOTOBIEHUA  Opyaud Tpyna. UYenosek
NpSAMOXOJAIIMA M TEpBBIM BBIXOA JIOAeH 3a mpexensl Adpuku. Yenoek
reiiens0eprekuii — oOmMK MpeaoK HEeaHAEPTalbCKOrO0 YEJIOBEKa U 4YeJOBEKa
pasymMHOro. YenoBek HEaHAECPTAIbCKUM KAaK BHUJ JIIOJECH XOJOAHOTO KJIMMATa.
UenoBek pa3yMHbIE COBPEMEHHOIO THMA, JCHUCOBCKUM YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npejaenamMu AQpuKkH.

OBOJIOLMS COBPEMEHHOIO 4YelloBeKa. EcTecTBEeHHBI O0TOOp B MOMYJSLUAX
yenoBeka. MyTanmoHHBIA Tiporiece U moiaumopdusM. TlomymsiimoHHbIe BOJIHEI,
npeid reHoB, Murpaus U «3PEGEeKT OCHOBATENS» B MOIMYJISIUAX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilonsatne o pace. bonpmme pacel:  eBporneougHas
(eBpasmiickasi), aBCTpajo-HerpouaHas  (dKBaTopuajbHas),  MOHTOJOUIHAS
(a3marcko-aMepuKaHcKas). BpeMss W myTH paccefieHHMs uelloBeKa IO IUIaHeTe.
EnunctBo  dyenoBeueckux pac. HaydHass  HeECOCTOSITENBPHOCTH — pacu3Ma.
[TpucnocoOIeHHOCTh YeNOBeKa K pPa3HBIM YCJIOBHSM OKpYKAIOLIEH Cpesbl.
Bnusnue reorpaduueckoir cpenpl W npeiia TeHOB Ha MOpP(DOJIOTHIO H

(U3MOJIOTHIO YeIOBeKa




7.1

DKOCHUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH

Paznensl u 3amaun sxosiorun. CBs3b IKOJIOTHU C IPYTUMH HayKaMH.
Meroast skonoruu. IlonmeBple HaOMIOACHUSA. ODKCHEPUMEHTHI B IKOJOTHU:
MPUPOJHBIE H JlabopaTtopHble. MojaenupoBaHue B DKOJIOTHU. MOHHTOPUHT

OKPYKaIOIIEeH CpeJIbl: TOKATbHBIN, PETMOHAIBHBIN U TJI00AJIbHBIN

7.2

Okosornyeckre (akTopsl M 3aKOHOMEPHOCTH uX jeictBus. Kiaccudukaums
HKOJIOTUYECKUX  (PaKTOpPOB: abMOTHYECKHE, OHOTHYECKHE, aHTPOIOTCHHBIE.
OOue 3aKOHOMEPHOCTH JAEWCTBUSL  3KoJoruueckux Qaxrtopon. IIpaBuio
munumyma (K. IHmpenrens, 0. JIubux). TosnepanTHOCTh. DBPUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (aktopel. CBeT Kak sKoorndyeckuil pakrtop. JledcTBre pa3HbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPA Ha OpraHU3Mbl. DKOJIOTHYECKUE IPYIIIbI PACTEHUMN
Y ’KMBOTHBIX IO OTHOIIECHMIO K cBeTYy. CUTHaNbHas poJib cBeTa. DOTONEpUOAN3M.
Temmeparypa Kak odKojorudeckuii ¢akrop. JlelictBue Temmeparypsl Ha
opranusmsl. [IoMKMIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBbI.

Bnaxxnocte kak akonormueckuil  Qaxtop. IlpucnocoOnenuss pacteHuid K
MOJIZIEpKaHuI0 BOAHOTO OanmaHca. Knaccudukamnms pacTeHHid 1O OTHOIICHHIO K
BoJe. [IpucnocoOsenust )KUBOTHBIX K U3MEHEHUIO BOAHOTO PeXHUMa.

Cpenpl oOuTaHMsl OpraHM3MOB: BOJIHAs, HAa3€MHO-BO3JYIIHAs, IOYBCHHAs,
ryOMHHAs  [OANOYBEHHAs, BHYyTpUOpraHu3MeHHas. DOU3MKO-XUMHUYECKHUE
0coOeHHOCTH cpel oOuTaHus opraHu3MmoB. [IpucnocoOneHus OpraHu3MOB K
JKU3HU B Pa3HbIX cpefax.

buonoruueckue putmbl. BHenHue u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJUYHbIE
put™bl. [IpUcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHA
JKU3HU.

Kuznennsie Gopmbl opranusmoB. [lonstie o >xuzHeHHOU ¢opme. KuzHeHHbIE
bopMBl pacTeHMii: JepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TpPAaBBHI,
oJlHoJIeTHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOHOoHTBI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue daxropel. Buabpl OMOTHYECKMX B3aUMOJCHCTBUIN: KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapasutusm, koonepanusi, MyTyajlnu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJCHCTBUsA  (Tommueckue, dopuueckue, (Hadpuyeckue). 3HaAYCHHUE
OMOTMYECKMX B3aMMOJEHUCTBHM ISl CYIECTBOBAHUS OPIaHU3MOB B cCpelie

00UTaHUA. HpI/IHI_II/IH KOHKYPCHTHOT'O HUCKIIFOUCHUSA

7.3

OKOJIOTHYECKHE XapPaKTCPUCTUKHU TOITYJIAINH. HOHYJ'IHL[I/IH KaKk OHOIorHyeckas

cuctema. Posb HEOTHOPOAHOCTH cpenbl, PU3nUecKux OapbepoB U 0COOCHHOCTEN




Ouosioruu BUJIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPhl MOIYJISALMH.
OCHOBHBIE TOKA3aTEeJIM MNOMYJSALMHA: YUCICHHOCTb, IUIOTHOCTb, BO3pAacTHAs U
II0JIOBAasi  CTPYKTypa, pOXKIAEMOCTb, IPHUPOCT, TEMI PpPOCTa, CMEPTHOCTD,
MUTpaLusl.

OKojorudeckas CTpyKTypa mnomyiasinuu. OLEHKa YHCIEHHOCTH IOMYJISLUH.
JlnHaMuKa mONyJsiUUA U €€ peryisinus. bUOTHYeCcKUi NMOTEHIMAN MOIYJISILUH.
MonenupoBanue JauHaMuKkd —nonyiasuuu.  KpuBble  pocTta  UMCIEHHOCTH
nonynsuuu. Kpusble BbDKMBaHMS. Perynsuus 4MCI€HHOCTH NOMYJSLUN: POJb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. ODKOJOTHYECKUE
cTpareruu BunoB (I- u K-ctparerun).

[Tonsarue 06 sxonoruueckoi Humie Bujaa. MecrooOutanue. MHoromepHas Mojelb
skonornyeckor Humu Jx.M. XartumHcoHa. Pa3Mepsl 3KONOrM4ecKOod HUIIM.
IToTeHnnanpHas U peaJln30BaHHAS HUILIH.

Buxg kak cucrema mnomynsiuuii. Apeanbsl BUAOB. BuIbl M MX JKU3HEHHBIE
CTpaTEruH. 3aKOHOMEPHOCTUIIOBEICHUS u MUT'PAalUAKUBOTHBIX.

BI/IOJ'IOFI/I‘leCKI/IeI/IHBa3I/II/I‘I}’)KepOI[HBIXBI/II[OB

7.4

CooOmectBa opraHu3moB. buornenHos3 u ero crpykrypa. CBs3u MeEXIy
OpraHu3MaMu B OHoOIIeHO3€e. DKOCHCTeMa Kak OTKphITast cuctema (A.Jlx. Tencnn).
OyHKIMOHAIBHBIE OJIOKU OPTraHU3MOB B SKOCHUCTEME: MPOAYIIEHThI, KOHCYMEHTHI,
peayneHtsl. Tpoduueckue ypoBHU. Tpoduueckue nenu u cetu. AOUOTHYECKUE
6moku skocucteM. ITouBBl M MBI B 3KOCcHCTEMax. KpyroBopoT BeliecTB U MOTOK
SHEPTUU B 3KOCHUCTEME.

OcHOBHBIE MMOKa3aTeIN AKOCUCTEMBI. buomacca M mpoaykuus. DKOJOTHYECKUE
nmupaMuJabl YUCCII, 6I/IOMaCCBI H DOHCPIUn.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. IlepBuunble u
BTOPUYHBIE CYKLECCMM M UX TNPUYUHBL. AHTPOINOT€HHbIE BO3JEHUCTBUS Ha
cykueccuu. KnnmakcHoe cooOiiectBo. bropasnooOpasue u nojHoTa KpyroBopora
BEIIECTB — OCHOBA YCTONYMBOCTU COOOIIECTB.

[Ipupoansie HSKOCHUCTEMBI. AHTPONOT€HHBIE HKOCHCTEMBI. ATPO3KOCHUCTEMA.
ArpouieHos. Paznuunst Mexxay aHTpPOIOT€HHBIMU U PUPOIHBIMU IKOCHCTEMAMHU.
YpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas diopa u
¢dayna. CuHaHTpOnU3aLusa ropoJckoit ¢ayHbsl. buonorndyeckoe u xo3siiicTBEHHOE
3HAYEHUE arpo’KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOpPMHpPOBAHUS
OCHOBHBIX B3aUMOJCHCTBUI OpraHU3MOB B JKOCUCTEMAX.

IlepeHoC HEpPrUM M BEIIECTB MEXIY CMEXHBIMU dKOCUCTEMAMH.Y CTONYMBOCTh
OpPraHM3MOB, TONYJISAIUI M DKOCHUCTEM B YCIOBUSAX €CTECTBEHHBIX H

AHTPONOT€HHBIX BO3CUCTBUN

7.5

buochepa — oOmermnanerapHas o0osovka 3eMiIM, TA€ CYIIECTBYET WIH




cymecTtBoBaiia u3Hb. YueHue B.M. Bepnamckoro o Omocdepe. O6mactu
ouocdepsl u e€ cocta. JKuBoe BemiecTBo Onochepsl v ero PyHKITUH.
3aKOHOMEPHOCTH cyIecTBoBaHUs Ouocgepbl. OcobeHHocTH OHochepbl Kak
rno0anbHOM  sKocucTeMbl.  JIMHaMuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE ILMKIBI (Yyriepoja, a3oTa).
PutmudHOCTS siBeHul B 6nocdepe.

3oHanpHOCTE Ouochepsl. [lorsTre 0 6uome. OCHOBHBIE OMOMBI CYIIU: TYHPA,
XBOMHBIE Jleca, CMEIIaHHBblE M IIMPOKOJIMCTBEHHBIC Jieca, CTENH, CABAHHBI,
NYCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOphsi. Kimmar, pacTHTENbHBIA W
KUBOTHBII MUp OMOMOB CYIIIH.

Crpykrypa U (QyHKIHS KUBBIX CHUCTEM, OLIEHKa MX PECYpPCHOIO NOTEHLHUaNa U

ounochepHbIX QyHKINN

7.6

DKOJIOTUYECKHE KPU3UCHI U UX MpHUUMHBL. Bo3nelicTBre venoBeka Ha Ouocdepy.
3arps3HeHue BO3NYIIHON cpebl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJHOUM CpPeIlb.
Oxpana BOAHBIX pecypcoB. Pazpyienne nmouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHenue kamuMmara.

AHTpOIIOT€HHOE BO3JCUCTBUE HA PACTUTEIBHBIA W JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO W KUBOTHOTO MUpa. OCHOBHBIE MPUHIUIBI OXPAHBI MPUPOIBL.
Kpacubie kHuru. Ocobo oxpansemble mnpupoansie Tteppuropuu (OOIIT).
Boranunueckue caapl ¥ 300J0THYECKUE TAPKH.

OCHOBHBIE TPUHIMIIBI YCTOWYMBOTO PA3BUTHSI UEJIOBEUECTBA W TMPHUPOJIBL
PanonanbHOE€  NPHUPOJIONONB30BAaHUE M COXpAaHEHHE  OMOJOTHMYECKOro

pa3zHooOpa3us 3emiu




