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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 Poccuiickoii Denepamnnmy,
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 IpeIMeTHON obOsiactu «EcTecTBeHHO-
HayuHble npenMerbl». CornacHo mnonoxenuasm OI'OC COO npodunbHbIE
yueOHbIE MPEIMEThI, U3ydyaeMble Ha YIIIYOJIEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
mubdepennmaniy  oOy4eHHs] Ha YPOBHE CpEIHEro oO0IIero ooOpa3oBaHUs U
NpU3BaHbl 00ECTIIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIINM, CPETHUM
o01IKUM, CpeaHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Y4yeOHBIX TNPEIMETOB JOJKEH ObITh OpPUEHTHUPOBAH Ha
IPUOPUTETHOE pEIICHUE 00pa30BaTEIbHBIX, BOCHUTATEIbHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C mnpodopueHTanuel o0ydalmuxcs U CTUMYIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTH Hay4yHOrO 3HAHUS, CBSI3AHHOIO C OWOJIOTHEH,
MEAUIMHOM, SKOJIOTHUEH, TICUXO0JI0THEN, CIOPTOM HJIK BOEHHBIM JIETIOM.

[Iporpamma mo yuebHOMYy mpenmery "buomorus" naér mpeacraBieHue o
Henu M 3ajadax HM3ydeHus ydyeOHoro mnpeamera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenser o0a3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €r0
CTPYKTYPUpOBaHME TIO pa3feliaM W TeMaM, paclpeiesieHue T0 Kiaccam,
PEKOMEHJIyeT TIOCJIEe0BAaTeIbHOCTh HM3y4YEHHUS Y4eOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTHMKM y4eOHOro Ipolecca,
BO3pPacCTHBIX OcoOeHHocTel oOywaromuxcsi. B nporpamme 1o Ouonoruu
peain30BaH TMPUHIMI TPEEMCTBEHHOCTH C U3y4eHHUEM OWOJIOTHU Ha YpPOBHE
OCHOBHOTO  o0miero oOpas3oBaHusi, Ojarogaps 4YeMy MPOCMATPHUBACTCS
HANpaBJICHHOCTh HAa  TMOCJHEAYIOIIee pa3BUTUE OUOJOTMYECKUX  3HAHWM,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIUIECHUS, MPEJICTaBICHUN O 30pOBOM 00pa3e JKHW3HM, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKarolled mnpupoaHoil cpene. B
nporpaMMme Mo OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4e€OHOro Mpeamera
«buonorus» B peanuzamuu TpedoBaHuit PDPIOC COO K mMIAHUPYEMBIM
JUYHOCTHBIM, METAMpPEIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4deHUS U B
(OpMUPOBAaHMM OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATENBHOM  JI€ATENbHOCTH
o0ydJarommxcsi MO0 OCBOCHHUIO COJiepKaHUsS OMOJOTMUYECKOTO 00pa3oBaHMsS Ha
YPOBHE CpPEIHEro o0IIero o0pa3oBaHMs.

VYueOnbii npeamer «buonorus» Ha ypoBHE CpeIHEro 001iero oOpa3oBaHUS
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJIE H OPHEHTUPOBAH HA



pacuIMpeHre U yriiyoJieHHe 3HaHUM 00ydarouuxcs O JKUBOW NMPHUPOJE, OCHOBAX
MOJICKYJISIPHOM W KJIETOYHOM OMOJIOTMH, 3MOpPUONOTMA M OWOJOTHU Pa3BUTHS,
TEeHETHKH, CEJIEKI[UU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'0 YYSHHS U KOJIOTUH.

N3yuenune yueOHoro mnpeamera «buonorwus» Ha yriayOJeHHOM ypOBHE
OPUEHTUPOBAHO Ha IOATOTOBKY OOYYaIOIIUXCS K IOCHEAYIOLIEMY IOITYYEHUIO
Ouojornyeckoro  oOpa3oBaHMsl B By3ax M OpraHM3alUsiX  CPEIHEro
npodeccronanbHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIsIET CUCTEMA
OMOJOTUYECKUX  3HAHWW, TOJIYYEHHBIX TIPU W3YYCHUH  OOYJArONTUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3/eloB OMOJOTMM Ha YPOBHE OCHOBHOIO
obmrero obpazoBanmsi, B 10—11 kiaccax 3Tu 3HaHUA TONY4YarOT pa3BuThe. Tak,
pacHIMpEeHbl W YIIIyOJIeHbl OMOJOTMYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3MeE YeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX >KHU3HU,
JIOTIOJTHUTEJIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEJICHUS TTPUKJIIATHOTO U IIOUCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIOJIb30BaTh KaK OPUEHTUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJIOTMYECKUX 3HAHWNA C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, MOJYYEHHBIMU OOYYAIOUIUMHUCS MPU H3YYEHUU
(bu3KMKU, XUMHUH, Teorpapuu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl 1o ydeOHOMY mnpeamery "buomorus" orpaxaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AIMK, YBOJIOLIMK OPraHUYeCKOro Mupa Ha 3emiie,
COXpaHEHHusi OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3YYarOTCS OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOPHOIOTHH U
OMOJIOrMU PA3BUTHUSI, TEHETUKU U CEJIEKIMH, OMOTEXHOJOTMU U CUHTETUYECKOU
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAaHUA OOy4aloluxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusuonorun uenoBeka. B 11 kmacce wu3ydaroTcs 3BOJTIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHMH U y4eHHE 0 Ouocdepe.

VYueOubii mnpeamer  «buonorus»  npu3BaH  00ECHEYUTh  OCBOEHHUE
00y4YaromMUMHUCs OMOJIOTHYECKUX TEOPUN U 3aKOHOB, WJCH, MPUHIIUIIOB U MPaBUJI,
JIeXKAUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O
CTPOEHWH, MHOTO00pa3uM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISIIUH,
OMOIIeH03a, YKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OUMOJIOTMH, MPUKJIAAHBIX aCTIEKTaX OMOJIOTMYECKUX 3HAHUU. [[7s
pa3BUTHS W TOMAJIEP)KAHUS HMHTEpeca OOydalImuxcs K OMOJOTHU HapsAy Co
3HAYUTEIHHBIM 00BEMOM TEOPETUYECKOT0 MaTepuaja B COAEPKaHUH TPOTPAMMBI
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHMEH CTAHOBIICHHS W 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 yriyOJIEHHOM ypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIHMOHAILHOU
OpraHM3allud JKUBBIX CHUCTEM pa3HOro paHra M NpUOOpPETeHHE YyMEHH
UCTOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpEca K onpenencéHHoNn 00iacTu
npo(ecCHOHAIbHON JIeATETbHOCTH, CBSI3aHHOM C OWOJIOTMEH, WM K BBIOOPY
y4eOHOr0 3aBeJIEHUs JJIsl IPOAOKEHUSI OMOJI0rMUecKOro oopa3oBaHusl.

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

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIPABWIAX, COCTABJISIOIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUH, MHOTrooOpa3uv M OCOOCHHOCTSX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOonyJisAlus, Bua, OMOreoueHos3, ouocdepa); 0 BbIIAIOIUXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIEN0BAaHUSAX B OMOJIOTNY;

O3HAKOMJIEHHE OO0YYaloIIMXCS C METOJaMU MO3HAaHMS >KUBOM TNPUPOABL:
UCCIIEZIOBATEILCKUMU METOAAMH OHOJOTHMYECKHX HayK (MOJEKyIsIpHOW U
KJIETOYHOM OHMOJOruM, HSMOPHOJIOTMM W OHOJOTMM pa3BUTHUS, TEHETUKU U
CeNIeKIIMM, OWOTEXHOJOTMUM U CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTUH,
AKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
ucciefoBaHuii B JyabopaTtopun U B npupoae (HaOMOAEHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE);

OBJIaZIcHME OOy4YaloIIMMUCS YMEHHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIIOJIIB30BATh OHMOJIOIMUYECKYI0 HH(OPMAIMIO; TOJb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM M  COIHUAIbHO-3KOHOMHUYECKUMU M  HSKOJIOTHYECKUMHU
npoOjieMaMu YEeIOBEYECTBA; OLCHUBATh IIOCIIEJCTBUS CBOEH JEATENbHOCTH I10
OTHOILIEHUIO K OKpY)Karolled NpUpOAHOU cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3JI0POBBIO  OKPYXKAIOUIMX  JIIOJIEH; OOOCHOBBIBATH W COONIOJATh  MEPHI
npodunakTUku MHGEKIIMOHHBIX 3a0071€BaHUi, MpaBUia MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM JKM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX IPUPOJHOIO W  TEXHONEHHOTO  XapakTepa; XapaKTepU30BaATh
COBPEMEHHbBIE HAYUYHbIE€ OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuUTHE Yy 00yYaIOIUXCsl UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CHOCOOHOCTEM
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMHU
UCCIIEZIOBAHUAMU B OHWOJIOTUH, pEIIaeMBIMH €0 MpoOJeMaMH, METOJO0JIOTUEH
OMOJIOTUYECKOTO UCCJIEI0BAHMUS, IPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, peLIeHUs] OMOJIOTMYECKUX 3a]1a4, MOJEIUPOBAHUS OUOIOrHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTaHUE y 00YyYaroNuXcsl IICHHOCTHOTO OTHOIIIEHUS K KUBOW TPHUPOJIC B
IIEJIOM M K OTJICIbHBIM €€ 00beKTaM M SABJICHUSAM; (OPMUPOBAHUE SKOJIOTHUUECKOH,
FeHETHYECKOM TPaMOTHOCTH, OOIIeH KyJIbTyphl TOBEACHUS B  MPUPOJE;
WHTETpallii €CTECTBEHHO-HAYYHBIX 3HAHUH;

nproOpeTeHre  OOyJYaIOMUMHUCS ~ KOMIETEHTHOCTH B PAIMOHATHLHOM
IPUPOIOIIONIB30BAHNUN (COONMIOZIEHUE MpaBWI TMOBEACHUS B TPHUPOJIE, OXPaHBI
BUJIOB, SKOCHCTEM, OHMOCchephl), COXpaHEHUH COOCTBEHHOTO 3JIOPOBBS M 37I0POBbS
OKpYXalomux Joaer (coOmoaeHuss wMep npoduiakThku  3a0oeBaHUM,
oOecrieyeHne OE30MACHOCTH JKU3HENEITEIBHOCTH B UPE3BBIYAMHBIX CHUTYAIHIX
OPUPOJAHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3JaHW€  YCIOBUM Uil  OCO3HAaHHOIO  BbIOOpa  OOyYarolUMHUCH
VHIUBUIYyaTbHON oOpa3zoBaTeIbHON TPaeKTOPHH, CIOCOOCTBYIOIIEH
nocieaymiemMy npodecCUOHAaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUM 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 Hezento), B 11 kimacce — 102 gaca (3 yaca B HeZeio).

OT6op opraHu3anMOHHBIX (OPM, METOJOB U CPEACTB OOY4YCHUS OUOIOTHH
OCYIIECTBIISETCS ¢ Y4ETOM CHenu@UKN ero COASp)KaHWs W HaMpaBICHHOCTH Ha
NPOJOJKEHUE OHMOJIOTMYECKOro 00pa3oBaHMS B  OpraHU3AIMAX  CPEIHETO
npodeccuoHaIbHOrO U BBICIIET0 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  OMNpPEICNSICTCS  yYUTEIeM Ha OCHOBE HUMEIOIIUXCS
MaTePHATbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUM.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Conepkanue nporpaMMmsbl, BBIIEIIEHHOE KVYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHou uroropoit arrecramuu (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.

3HayeHne OHONOTHH B (POPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYyYHOU
kaptunbl mupa. [lpodeccun, cBsizanHble ¢ Ouosiorued. 3HaueHHEe OUOJIOTUU B
NPAaKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAULUHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdeMoHCTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnei, K. b. Jlamapk, Y. lapBuH,
VY. I'apen, I'. Mennens, B. . 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 cucTeMbI U UX U3YYeHHE

XKusbpie cuctempl Kak nOpeaMeT u3ydeHus Ouonoruu. CBOHCTBa KUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb W LEIOCTHOCTD,
CIOKHOCTb M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPaAKUMOCTh, U3MEHYUBOCTh, 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 3aBUCUMON U
HE3aBUCUMOW mnepemMeHHOM. IlnaHupoBanue »skcriepuMenta. lIloctaHoBKa U
npoBepka rumnore3. HyneBas rumnoresa. Ilonstue BbIOOpKH U €€ JOCTOBEPHOCTH.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yapTaroB. [IpUuMHBI HUCKaKEHUS pE3YNbTAaTOB JKclepumeHTa. [loHsaTue
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 opraHusman, «buoreornenos», «buocdepa», «MeTobl
W3YYEHUs JKUBOU PUPOIBI».

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

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

Tema 3. buosiorust KjieTKku

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

MeTtonpl  MOJIEKYJSIPpHOM W KJIETOYHOM  OWMOJOTHMHU:  MHUKPOCKOMUS,
xpomatorpadus, MeKTpodope3, METOJ MEUYEHBIX aTOMOB, auddepeHnmanTLaoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Koughoxanvuas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

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 OAKTEPHUATBHBIX KJIETOK.

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

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUAYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YIBTPAMHUKPO3JIEMEHTHI.
Bona u e€ poimb Kak pacTBOpPUTENs, pearcHra, y4acTue B CTPYKTYpUPOBAHUU
KJIETKH, TeIUIoperyyisanuu. MuHepalibHble BellecTBa KIETKH, UX OHOJOrhyecKas
poJib. POsIb KATHOHOB M AaHUOHOB B KJIETKE.

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



YraeBoabl. MoHOCaxapuabl, AUCAXAPUIbI, OJTUTOCAXAPUIbI U MOJIUCAXapUIbI.
OOuuit  1maH CTpoeHus U (PU3UKO-XMMHYECKUE CBOMCTBA  YIJE€BOJIOB.
buonoruueckre GyHKIMH YTIIE€BOOB.

Jlumuaet. 'uapodunsHO-rHAPOdOOHBIE cBOMcTBA. Kitaccudukarys mumumos.
Tpurnunepuasl, Qochoaunuasl, BOCKH, cTepouanl. buonornueckue QyHKUUN
aunuaoB. OO1Me CBOMCTBA OMOTOrMYECKUX MEMOpaH — TeKy4ecThb, 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 ¢pynkiuu 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 OUOMONEKYN U Ux Komniekcos. Komnvromepuoiii ouzaun u
opeanuyecKuil Cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

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

Huarpammel:  «PacnpeneneHne XHUMHUYECKUX JJIEMEHTOB B HEXUBOU
npuponae», «PacnpeneneHne XuMUYECKUX SJIEMEHTOB B )KUBOW MPUPOJIELH.

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 MOJNEKyNl JHUOUA0B», «HyYKIEHHOBBIE KHUCIOTBI»,
«Ctpoenne Monekysibl ATO».

OO6opynoBaHue: XuMUYECKas 1Mocyia u 000pya0BaHuUE.

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

JlabopaTtopHas  paGora  «lccienoBaHWe — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue nu QyHKIUM KJIETKH

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



CrtpoeHnue npokapuoTuueckoi kiuetku. Kiierounas creHka 6akTepuil 1 apxei.
Oco0eHHOCTH CTpPOEHHsSI TeTepoTpOoHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenue u GYyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYeCKOU
MeMOpaHbl. TpaHCHIOPT BEIECTB 4Yepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MaCCHUBHBIN
(muddy3usi, obneruénnas auddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbsl. Pabora Hatpuii-
KQJIUEBOTO HAcoca. DHAOLMTO3: MUHOLUUTO3, (aronuto3. Dk3ouuto3. Kiuerounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKHU pacTeHU, rprOOB.

Huromna3zma. [{uto3ome. IluTockener. [[BmxeHnune nuromiazMbl. OpraHouabl
kjeTkd. OJHOMEMOpaHHbIE OpPraHOMAbl KIETKH: JHAOIUIa3MaTUYECKas CeThb
(OIIC), anmapart I'onblKK, JTU30COMBI, UX CTpoeHue U (yHKUMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB 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 6enxkos 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). CtpoeHre u (YHKIIMM MHUTOXOHIpUN W 1actul. llepBuunsle,
BTOPUYHBIE W  CJOXHBIE  TUIACTUAB  (DOTOCHHTE3UPYIOMMX  DYKAPHOT.
XJI0pOMmIacThl, XPOMOILIACTHI, JIEHKOIUIACTHI BHICIINX PACTEHUMN.

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

SAnpo. O6onouka siApa, XpOMAaTUH, KapHOIUIa3Ma, SJPBIIIKH, UX CTPOCHUE U
bynkuuu. Snepubiii  OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pPacTOIOKEHHE
XpoMocoM B HHTephazHOM siape. 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 SYKApUOTHYECKOW KIeTKn», «CTpoeHue
XKUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapoy, «CTpoeHne NPOKapuOTUYECKOU KIETKHU.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpenapaThl 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
BEIIECTB: aBTOTPO(MHBIM M reTepoTpodHBIH. YyacTHe KHCIOpoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oobecrnieueHue kietku: mpespamienue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTrO
Merabonu3zma. DepMeHTbl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JECHCTBUS.
Kodepmentsl. OTnuunsi pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-UHTHMOUTOpPHI. 3aBUCHUMOCTh CKOPOCTH (DPEpPMEHTATUBHBIX
peaKkimii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpraHWYECKHX BemlecTB B KieTke. DorocunHTes.
AHOKcUuceHHbIll U OKcueeHHbll (omocunmes y odaxmepuii. Ceemocodouparoujue
nUSMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0OpoIiacToB B mpolecce
dotocunTe3a. CBeroBas u TeMHoBas (pa3bl. Pomoovixanue, Cs., Cs. u CAM-munor
gpomocunmesa. IlpogykTuBHOCTh (hoTOocHMHTE3a. BiusHue pa3innuHbIX (aKTOpOB
Ha CKOPOCTh (hoTOoCHHTE3a. 3HaUeHue (OTOCUHTE3A.

XEMOCHUHTES. Pa3znoobpasue 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 BO30YIUTENN OOIe3HEH.

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

bronornueckoe OKUCIEHUE, WIN KIETOYHOE JAbIXaHue. Poiab MUTOXOHIpUI B
nporeccax ouonoruueckoro okucienus. Lluknnueckue peakunu. OKUCIUTEIBHOE
dochopunupoBanue. Iuepeus membpannoeo epaduenma npomonos. Cunmes



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

JdemoHcTpanuu

[Moptperst: k. Ipuctnu, K. A. Tumupsazes, 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, OOOPYJOBaHHE AJIsi MPUTOTOBIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

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

JlabopaTtopHas pabora «M3ydyeHue (EpMEHTATUBHOIO paCIICIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

JladopaTtopHass pabora «CpaBHeHue TpolieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE IIPOIICCCOB OPOKECHUS U IBIXAHHUS.

Tema 7. HacaeacrBenHast uHGopMauus U peaju3anus eé B KiIeTKe

Peakiun marpuyHoro cunres3a. [IpUHIUN KOMILJIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anus HacieacTBeHHONW mHpopMalmu. [ eHeTnyeckuit
KO, €ro cBoucrTBa. TpaHckpunuusa — wMaTpuuHbli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAUICIIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoul knemxe. 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
MPOKApUOT U 3YKapHOT. Perynsdimsi akTUBHOCTH T'€HOB Yy MHpokapuoT. ['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 )KU3HU B 00JIMTaTHBIC TTapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHenHbili Yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3aboneBanust yenoBeka, xKuBOTHBIX, pacteHuit. CIIN]], COVID-
19, conmanbHbIe U MEITUIIMHCKUE TIPOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYpHBIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyune.
lIpoepammupyemvie pynkyuu 6erkos. Cnocodwl 00cmasKu 1eKapcms.



JdemoHcTpanuu

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

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

IIpakTnuyeckas padora «Co31aHue MOAEIH 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
MOCTCUHTETUYECKHUH (IPEMUTOTHUYECKHUI) MepUObl UHTEP(a3bI.

Marpuunein cunte3 JAHK — permukanms. [Ipunnunsr perumkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIEIbHOCTb.
Mexannsm pemukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JIUIUIOUIHBIA W
rariouaHblid  Habopsl XpoMocoMm. ['omonorumunbie xpoMocombl. [losoBbie
XPOMOCOMBI.

Henenne knerkm — wmuto3. CTaguu MHUTO3a W NPOUCXOASIIME B HHUX

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

Perynsnusa muToTHYECKOro IUKIA KieTku. [IporpamMmmupyemasi KietouHas
rudelb — arnomnTo3.

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

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «KU3HEHHBIN IMKI KIETKH», «MwuT03», «CTpoeHue
xpomocom», «Permukanust JJHK».

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

JlaGopaTtopHasi  pabora «M3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEenapaTaxy».

JladbopaTopHas 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  CTPOEHUS U JKU3HENESTEIIbHOCTH  OJHOKIIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCIH, APpyrue npotuctsl. KooHuaabHbIe OpraHU3MBbI.



B3auMocBa3p 4acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl WU
cucreMbl opraHoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Txkanm pacrteHuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTelbHas,
NOKPOBHAs, TMPOBOAAIIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOEHUS,
(YHKUUI U pacOI0KEHHs TKAHEH B OpraHax pacTEHUM.

TkaHU KUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEW: 3MUTEIHAIbHAS,
COEMHUTENbHAs, MblllleyHas, HepBHass. OcoOEHHOCTU CTpPOEHHUA, (QYHKIMH 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 opranu3zMoB. Kapkac pactenmil. CkeneTbl OZHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbIi M BHYTpeHHHU ckener. CTpoeHHue u
TUIIbI COEIMHEHUS KOCTEN.

JIBmokeHue  opraHu3moB.  JIBMKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPONM3MBI M HACTUM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKa:
MblIlieyHas cuctema. Peduexc. CkeneTHble MBIIILBI U UX padoTa.

[Iutanue opranuzmoB. [lornomieHune BOABI,  YIJIEKUCIOrO Trasza |
MUHEpAJIbHBIX BELIECTB pacTeHUsMH. lInTtanue >kxMBOTHBIX. BHyTpumnosoctHOoE n
BHYTPUKIIETOYHOE NuUIIeBApeHUE. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHensl
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHbie xkene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKaA.

Jpixanue oprann3MoB. Jlpixanue pacteruil. Jprxanne >kuBoTHIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. JlpIxarenbHas TOBEPXHOCTD.
XKabepnoe u n€rouHoe apixaHue. /[pIxaHne MO3BOHOUHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOLIMOHHOE  YCIO)KHEHHE CTPOEHUS JIETKMX [I03BOHOYHBIX JKUBOTHBIX.
JlpIxatenpHas CHCTeMa 4YelnoBeKa. MexXaHW3M BEHTWIALMM JETKUX Yy ITHLl U
miekonuTarouux. Perynsamus apixanus. JpixarenbHbie 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 KpoBooOpamieHus. DBOJIOLHUOHHbBIE
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 BCAChIBAHME KaK MEXaHU3Mbl PaObOThl 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 OpraHM3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpEI
OakTepuii M UHWCTHI MPOCTEHIMMX. 3amuTa y MHOTOKJIETOYHBIX PaCTCHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUTHI. OUTOHIUIBI.

3ammra y MHOTOKIIETOYHBIX KMBOTHBIX. [IOKpPOBBI M HMX MNPOU3BOJHBIE.
3amura opranuzma ot Oonesneid. IMmyHHas cuctema yenoBeka. KieTouHblit u
TYMOpaJbHBIA MUMMYHUTET. BpoxaéHHbIi u mpuoOpeTéHHBIN crnennduyeckuit
UMMYHUTET. Teopus KIOHAJIbHO-ceneKkTuBHOro ummynurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHU3MOB. PoJIb BpOXKJIEHHOTO
UMMYHHUTETA B Pa3BUTHUH 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 u €€ OTJeNbl. DBOJIOLHOHHOE YCIOKHEHHE CTPOCHHSI HEPBHOW CHCTEMBI
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.
JKenme3pl DPHAOKPMHHOM CUCTEMBI M HX TOPMOHBL JleMCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOW U DJHJOKPUHHOM cucTeM. [unoranaMmo-runodusapHas
cucrema.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl ¥ cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «bakrepun», «lIpocteitmmey», «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», «JlpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeuynas — cucremar,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAsA cucrema», «CTpOEHUE MBIIIIbDY,
«UmmyHurer»,  «KumeyHomonoctHele», «CxeMa  NUTaHUS  PACTECHUN,
«KpOoBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«CTpoeHue 1iaHapun», «BHyTpeHHee CTpOeHHE IOKIEBOro 4depBs», «HepBHasd
cuctema poio», «HepBHas cucrema sarymku», «HepBHas — cuctema
npecMbikaronuxcs»,  «HepBHas  cucrema  nTun», «HepBHas — cucrtema
MIIeKonuTaomux», «HepBHas cucrema uenoBekay, «Peduekcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIETOYHBIX
OpraHU3MOB, MHUKPOIpENapaThl TKAaHEH, PAaKOBHHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil 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
JIEMOHCTPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JETKUX, 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. PazMHoOkeHUe M pa3BUTHE OPraHU3MOB

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

[TonoBoe pa3zmuoxenue. [lonoBbie KieTKW, Wik ramersl. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocoMm B Meio3e. KpoccuHroBep. bruonoruyeckuii CMbICI
M€03a M TIOJOBOro Iporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbIX. [[0J10BBIE JKENIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorene3 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 u3 2nagnbix npoobaem IMOPUOIOCUU.
Konyenyuss mopgocenos u modenu mopgoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). Jpobnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munovl
onacmyn. OcoOEHHOCTH NpOOJEHUS MIIEKONMUTAIONMIUX. 3apOJIBIIIEBhIE JTUCTKA
(ractpyssiiust). 3akiiajika OpraHOB U TKaHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHuoe
BJIUSIHUE YacTell pa3BUBAIOIIErOCs 3apojbllia (SMOpHOHAJIbHAS HHIYKIHA).
3aknagka IUlaHAa CTPOCHHMS KUBOTHOTO Kak pPe3yibTaT HEpPaAPXUUECKUX
B3aUMOJICMCTBUII T'e€HOB. BnusHue Ha SMOpPUOHAIBHOE pPa3BUTHUE PAa3IUYHBIX
(bhaKTOpOB OKPYXKAIOIIEH CpeIbl.

Poct u pasButue XMBOTHBIX. [locTamMOpuOHaNbHBIMN Tiepuoa. Ilpsmoe wu
HenpsiMmoe pas3BuTHe. Pasputne ¢ wmeramopdo3oM |y O€CMO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. buolormueckoe 3Haue€HHE MPSIMOr0 U HENPSIMOTO



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

Pa3smHoxeHne u pasButue pacreHuid. ['amerodur u 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 CEMEHHU.

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»,
«Pa3MHOXEHUE THAPBDY, «Meho3y», «XpoMocombly, «l'ameroreHes», «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 ceMsiH OJIHOJIOJIbHBIX U JIBYJOJIbHBIX pacTeHUun», «KMU3HEHHBIN UK
MOPCKOM  KamycTbD», <«OKuU3HEHHBIM 1THUKI MXa», <«KHW3HEHHBIM  [UKI
NAIOPOTHUKAY, <VKM3HEHHBIN LIUKIT COCHBI».

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SHUIEKIETOK |
CIIEpMAaTO30UJ10B, MOJENb «[IUKII pa3BUTHUS 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'eHeTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
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. benosepckoro, I'. 1.
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, TETEPO3UT0OTa, YUCTASI JIMHUSL, THOPHUIbI, TEHOTHUII, ()EHOTHII.



OCHOBHBIE ~ METO/ABl  TEHETUKU: THOPUIOJIOTUYECKUHM,  LUTOIOTUYECKUH,
MOJIEKYJISPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpeter: I'. Menaens, I'. ne @puz, T. Mopran, H. K. Kosnsros, H. H.
BasuiioB, A. H. benosepckuii, I'. /I. Kapneuenko, 0. A. ®ununuenko, 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

eAMHO00pa3usl rudpuI0B nepBoro nokojieHus. [Ipasuino qoMuHupoBanusa. Bropoit
3aKOH MeHnaens — 3aKOH pAaclIeIuIeHUs NPU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHJIHOTO CKpEUIMBaHus. [ uIore3a YucToThl raMer.

AHanuzupyroniee ckpemmBasue. [IpoMexyTouHblil XapakTep HacleJOBaHUs.
Pacmieruienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHHH.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH HE3aBUCUMOT'0
HaclIeZJOBaHNUs  MNpU3HAKoB.  lluTonmormueckue  OCHOBBI  JUTMOPHUIIHOTO
CKpELUBaHUS.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEJOBAaHUE T€HOB, HApPYLWICHHUE CLEIUICHHS MEXAY T'€HaMh. XPOMOCOMHAs
TEOpUs HACIIEACTBEHHOCTH.

I'enernka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEACIIEHUA NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHelii W TeTeporaMeTHsld Ios. ['eHermueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue Mpu3HAKOB, CIEIIEHHBIX C MOJIOM.

I'enorun kak nenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEUCTBUE
resa. MHOXECTBEHHBIM aJuleiu3M. B3auMONEUCTBHE HEAUIENbHBIX TI'€HOB.
Kommiiementaprnocts. Onucras. [lonmumepus.

['eHernueckuil KOHTPOJIb PAa3BUTUs PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a
TaKkkKe (PU3NOJOTMYECKUX IPOLIECCOB, TOBEACHMS M KOTHUTHUBHBIX (DYHKLHH.
['enernueckne MeXaHU3Mbl CHMOUOI€HE3a, MEXAHU3MbI B3aUMOJEHCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHUKpoOHOM». ['eHeTMueckue acmekTbl KOHTPOJIS U
MU3MEHEHUS HACIEACTBEHHOM MH(POPMAIIMHU B IIOKOJIEHUAX KIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuupl u cxembl: «llepBoiif 1 BTOpOil 3akoHbI Menaensa», «Tpetuit 3akoH
Mengens», «AHanusupymoollee CKpeluBaHue», «HenonmHoe JOMUHUPOBAHUEY,
«CremnyieHHOEe HAacjel0BaHUWE IMPHU3HAKOB Yy Apo30pumibl», «l'eHeTuka monay,



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

OO6opynoBanue: MoOAENb s JEMOHCTpAlMd 3aKOHOB €IWHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJICHHWSI W PACHICIUICHUS TNPU3HAKOB, MOJENIb IS
JEMOHCTPAllMi 3aKOHAa HE3aBHUCUMOIO HACIIENOBAHUS MPU3HAKOB, MOAEHb A
JEMOHCTPALMM CLEIUICHHOIO HACJIEA0BAHUS IIPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKponpenapar: «JIpo3odumnar.

IIpakTnyeckas pabGora «/3ydeHue pe3yapTaTOB  MOHOTMOPHIHOIO
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 KOJIWYECTBEHHbIE NMPU3HAKUA. Buabl
V3MEHUYHMBOCTH: HEHACIICICTBEHHASI Y HACJICACTBEHHAS.

MonudukanuonHas HW3MEHUYMBOCTh. Poib cpensl B (OpMUPOBaAHUHU
MOIU(PUKALMOHHON M3MeHurBocTH. HopMma peakiuu npusHaka. BapuanmoHHbIN
psan u BapuwarnmoHHass kpuBas (B. Moranncen). CpoiicTBa MOAUGMHUKAITMOHHOM
VU3MEHUYHUBOCTH.

['eHoTnnueckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYUBOCTH.
Bupl reHOTHTIMYECKOM M3MEHUMBOCTH: KOMOUHATUBHAS, MyTaI[HOHHAS.

KoMOuHaTiBHass HM3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON U3MEHYNBOCTHU. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
TEHETUYECKOro pazHoo0pasusi B Mpeiesiax 0JIHOrO BUA.

MyrtanroHHass W3MEHYMBOCTb. Buabl MyTauui: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUMPOBAaHHbIE MyTauud. SaepHele U
nuToIUIa3MaTuiyeckue mytaiuu. CoMaTU4eckre M MOoJIOBble MyTanuu. [IpudnHb
BO3HMKHOBEHUsI MyTauuil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAIMOHHOIO MpoIecca. 3aKOH TOMOJOTMYECKUX PSII0B B
HacneacTBeHHo m3MmeHuuBoctu (H.M. BaBwiioB). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3SNUSEHOMUKA, pPOJb  INUSEHEMUUeCKUX Gakxmopos 8
Hacn1e008aHUuU U U3MEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHcTpanuu

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

Tabmumet u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHUYUBOCTHY, «KoMmOunHaTuBHas U3MEHUYUBOCTHY, «Menos»,
«OmnonorBopeHuey, «I eHeTndeckre 3a00eBaHus YenoBekay, « BUIbl MyTaIuiiy.



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

JlaGopaTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKANMOHHON M3MEHUYMBOCTU. [locTpoeHue BapHalMOHHOTO psAna U
BAPUALIMOHHOW KPUBO».

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

Tema 14. I'eHeTHKa Yesi0BeKa

Kapuorun uyenoBeka. MexayHapoaHas MporpamMma HUCCIEIOBaHUS TE€HOMA
yelloBeka.  MeTonbl  M3yd4eHUsT T€HETHMKHM  4YEJIOBEKa: T'€HEeaJOrnyecKui,
OJIM3HEIOBBIH, LIUTOTCHETUYECKHUM, MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONpENIETICHAE reHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE€ C MOMOIIBIO
[11[P-ananu3a. Hacnencreennbie 3a00eBaHus yenoBeka. | eHHbIe U XpOMOCOMHbIE
0oJie3HM 4YenoBeKa. bOJIe3HW C HACIENCTBEHHOW MPENpacIoNoKEHHOCTHIO.
3HaueHuEe MEIUIIMHCKON T€HETUKH B MPEIOTBPAIEHUH U JIEYEHUU T'€HETHUYECKUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuYecKkoe KOHCYJIbTUupoBaHuEe. CTBOJIOBbBIE
kJeTku. [[oHATHE «TE€HETHYECKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1aCTU pEeJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroien cpeapl. [ eneTnueckas
PEAPACTION0KEHHOCT YEIOBEKA K MATOJIOTUSIM.

JdeMoHCcTpanuu

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

IIpakTuyeckas padora «CoCTaBICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cestekuusi opraHu3mMoB

JlomecTukanuss W CEJNEKUUA. 3apOKICHHUE CEIEKIMM M JIOMECTUKALMHU.
Yuenue H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIEHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Poip cenexkiuu B CO3JaHUM COPTOB PACTEHUM U HOPOJI
#uBoTHbIX. CopT, mNOpojaa, IITaMM. 3aKOH T'OMOJIOTMYECKUX PAJIOB B
HacaenacTtBeHHoM wu3MeHuumBoct H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOU PabOTHI.

Metonbl ceneknmMoHHON paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBU1yaJIbHbBIN. DTamnel KOMOMHAIIMOHHON CeJICKIIUU. Ucnertanue
npou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OLEHKHU
(dbeHoTHma MOTOMCTBA U OTOOP IO TE€HOTUITY ¢ nomoinbio aHanuza J{HK.

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



dbopm opranuzmoB. HMcmonp30oBaHHE TEHOMHOI'O PEIAKTUPOBAHUS U METOAOB
pexomOuHaHTHBIX JJHK 17151 mosydeHus ucXoaHOro Matepuana Jyisl CEeNeKIIUH.

[Tony4yenue MOJTUILIIOUIOB. BuyrpuBuoBas TUOpHIN3ALINSL.
bnuskopoacTBeHHOe — cKpemmBaHWe, wWwin  uHOpuaAWHT.  HepomactBenHoe
CKpeluBaHue, Win ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. OtmanéHHas rubpuauzaius. [Ipeomonenue Oecrimoaus
MEXBUOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHHUI U )KUBOTHBIX. «3e1éHas
DeBoIoOYULY.

CoxpaHeHre U U3y4YeHUE T'€HETHUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKUX  pOAWYeH  JUIS  CO3/aHUs  HOBBIX COPTOB W THOPUJIOB
CEIIbCKOXO3AMCTBEHHBIX  KYIbTYp. M3yuenue, coxpaneHue u ynpaejeHue
2EHEeMUYECKUMU PeCyPCaAMU CeNbCKOXO3AUCMBEHHBIX U NPOMbBICI08bIX HCUBOMHBIX
8 Yensax YAyHueHus: Cyuecmeayrouux U co30anus HO8blX Nopoo, JUHUL U KPOCCO8, 8
MOM UUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHUL,
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.

Tabnutel u cxembl: «L{eHTPBI IPOUCXOKIAECHUS U MHOT000Pa3Us KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSAOB B HACIEACTBEHHOW H3MEHYMBOCTH,
«MeTtonpl cenekiuny, «Otnanéunas rudpuauzanus», «MyTarenes.

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

JlaGoparopHasi padora «3ydeHne METOIOB CENEKIIUUA PACTEHUI.

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
OMOTEXHOJOTUS:  XJICOOMEUEeHHE, TMONTYyYeHHE KHCIOMOJIOUYHBIX  MPOJYKTOB,
BuHOAenue. Mukpobuonoruyeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHojorui. [Ipon3BoacTBO OenKa, aMUHOKHCIOT U BUTAMHHOB.

Co3anue TEXHOJOTui M MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C 1I€JIbIO TTOJYUYEHUS OPraHU3MOB U UX KOMIIOHEHTOB,
CoJlepKaIlluX HE BCTPEUAIOIIHNECs B IPUPOIe OMOCUHTETHUECKHUE TYTH.



Knerounas unxkeHepusa. MeTonbl KyJIbTyphl KIETOK M TKaHEW PACTEHUU U
#KUBOTHBIX. Kpuobanku. Comarudeckas rubpuauzanuss W COMaTHYECKUMN
sMOpuoreHe3. lcnonb3oBaHME TalIOWIOB B CeNEKUUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHbIX anmumen. Hcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpYyKIMs
SWLEKIIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METON TpaHCIUIAHTALUU SJEP KIIETOK.
Texnonocuu 0300po6IeHUS, KYTbMUeUpO8aHus U  MUKDPOKIOHANIbHO2O
DA3MHOIACEHUS CENbCKOXOZAUCTEEHHBIX KYIbIMYP.

XpoMocOMHasi M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBaHue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTrKeHusT UM MEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  WHXCHEPUM.
DKOJIOTMYECKHE U 3TUYECKUE MPOOIIEMbI FTEHHON NH)KEHEPUU.

Meaununckue Ouorexnonoruu. [loctrenoMuas uudposas meaununa. [1LP-
AUarHoctvka. MeTaOONIOMHBIM aHajau3, TEHOLIEHTPUYECKHH aHalu3 IpoTeoMa
YEJIOBEKa I OLICHKM COCTOSIHUS €ro 370pOBbs. Mcmonap30BaHME CTBOJIOBBIX
kiaerok. TapretHas Tepamus paka. 3D-Ouommkenepuss g pa3pabOTKu
(yHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUWW, CO3/IaHHS KOMIUIEKCHBIX
TKaHEH COYeTaHUEM TEXHOJOTMi TPEXMEPHOro OMONPHUHTUHIA M cKapoaguHra
JUISL PELLICHMS 3a]1a4 [TEPCOHATTM3UPOBAHHON MEIULIHBI.

CoznlaHre BEKTOPHBIX BAaKIMH C IEJIbI0 O0OEcredeHHs] KOMOMHHUPOBAHHOM
3amuThl OoT Bo3Oyauteneid OPBU, ycraHoBiieHHE MONEKYJISPHBIX MEXaHHU3MOB
¢ynkuunonupoBanus PHK-copepxaiiyx BUpycOB, BBI3BIBAIOLIMX OCOOO OINACHBIE
3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuupl u cxembl: «crnonb30BaHUE 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 OMOTEXHOIOTUYECKOE TIPOU3BOICTBO)Y.

11 KVIACC

Tema 1. 3apo:knenue W pa3sBuTHE 3BOJIONHOHHBIX MPeEACTABJICHUNA B
OonoJioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHS
napBuHHA3Ma. JKU3Hb U Hay4yHas nedaTenbHocTh Y. JlapBuHa.

JIBrKy1ye cuiibl HBONIOIMY BU0B 110 Y. JlapBrHY (BBICOKAst HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHAas HM3MEHYMBOCTh, Ooppba 3a
CYyILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunternueckot Teopun d3Bomtonuu (CTDI). HeltpanbHas
teopus HBomonuu. CoBpeMeHHas HBOJIOIMOHHAS  OWoNOrusl. 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. YerBepuxon, U. . HImansraysen, k. Xonaein, /1. K.
benses.

Tabmumpr u cxembl: «Cuctema xwuBod mpuponsl (mo K. Jluauero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm (GHopMHUpOBaHUS
NPUCIIOCOOJIGHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nyremectsus Y. lapsunay, «Haxonku Y. apBunay, «®opMbl 60pbOBI
3a cyuiectBoBaHue», «llopoabl romyoeit», «MHorooOpasue KyJIbTypHBIX (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 €€ pe3yJibTaThl

[Monynsauusa Kak 3jeMeHTapHas eIMHHIA 3BONOLUK. COBpEMEHHBIE METO/IbI
OLICHKM TEHETUYECKOro pa3HoOoOpa3us M CTPYKTyphl mnonyisuuid. M3meHenue
reHopoHIa TOMYJSAIMU KaK DJIEMEHTApHOE SBOJIONMOHHOE SIBICHHUE. 3aKOH
reHeTuuyeckoro pasHoBecus J[xx. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOphl (IBWXKYIIME CHJIBI) JBOMIONUA. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHUMBOCTh. Jlpelid TeHOB —  ciiydaiiHble
HEHANIPABJICHHBIC W3MEHEHHMSI YacTOT ajuieledl B  momyimsanuax. ekt
OCHOBAaTens. JIgpgpexm Oymwvinouynoco eopaviuika. CHUdNCEHUE 2eHemUYecKo20
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opetigha 2enos 6
bonvuwux u  manvix  nonyaayusx.  Mwurpanuu.  M3onsuus  TOMYJISITU:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoJIornyecKas (penpoyKTUBHAS).

EcrtecTBeHHbIl 0TOOp — HampaBisitonuii  ¢gakrtop 3Boiaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAaOWIM3UPYIOIIUNA,  Pa3pbIBArOIIMil
(mm3pynTuBHbIi). [lomoBoit orGop. BO3HUKHOBEHHE M IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OPraHM3MOB  KaK  pe3yibTaT  MHKPOIBOJIIOLHUH.
Bo3HukHOBeHHEe ~— mpucnocoOieHul y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [Ipumepsl npucnocoOaeHuit y opraHu3MoB: MOPGOIOTHYECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHe,  MoBeAeHUeckne.  OTHOCHUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpazoBanue Kak pe3yJibTar
MUKpodBooIMK. M3omsauus — kimoueBod ¢aktop BupoodOpazoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: AIJTOTATPUIECKOE (reorpaduueckoe),



CUMIIATPUUECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (NOJIUILIONAN3aLus,
rubpuauzanus). JJIMTeTbHOCTh IBOIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponp »BOmrONMOHHONM OWoOiOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi OuopazHooOpazusi. MUKPOIBOIOIUS U KOIBOJIOIUS MMAPa3UTOB U UX
x03s51eB. MexaHu3Mbl OPMUPOBAHUSI YCTOMYMBOCTH K aHTUOMOTHKAM M CIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuupl U cxembl: «MyTanmoHHass HM3MEHUYMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBIeHUsS 3akoHa Xapan—BaiinOepray, «JBuxyime
CWJIBl ABOJIFOLUNY, «IJKOJIIOIMYECKass M30JSUUs MONYJALUl CeBaHCKOU (openny,
«'eorpadmueckass M30OMSUS  JUCTBEHHULIBI CHOUPCKOM UM JTMCTBEHHULBI
naypckoi», «llomynsiinOHHbBIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JICCTBUS €CTECTBEHHOTO o0TOopa», «DopMbl OOpHOBI 3a CYIECTBOBAHHE,
«MHpycTpuanbHbll MenaHu3sM», «JKuBble nckonaembie», «I[10KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «[Ipenynpexnaronias OKpacka KUBOTHBIX»,
«Dusmnonornueckue ananranum», «lIpucrnocoOIeHHOCTh OpPraHu3sMoB U €&
OTHOCUTENIbHOCThY, «Kputepuu Buma», «Bunbl-nBoiiHukn», «CTpykTypa BUaa B
npupoae», «CrocoObl BuAo0Opa3oBaHus», «l'eorpapuueckoe BuaooOpa3zoBaHuE
TPEX BUJAOB JIAHJBIIICH», «IJKOJOTMYECKOE BHUA000pa30BaHUE BHJIOB CHHHUID,
«[Tonumnouasl pacrenuit», «KamycTHo-penedHblil TuOpU.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydelia MTHIT 1
3Bepell C MpuUMepaMH pa3IMYHbIX NPUCIOCOOJCHUM, Yydena NTUIl U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUW OJM3KUX BHUAOB, 0Opa30BaBIIUXCS
Pa3ITUYHBIMU CITIOCOOAMH.

JlabopaTtopHass paGora «BpisiBIeHHE HU3MEHUYMBOCTH y OCO0EH OIHOTO
BUJIAY.

JladopaTtopuass  paGora  «lIpucmocoOiieHuss  OpraHU3MOB U  HUX
OTHOCHTEJIbHAS 11€J1IECO00Pa3HOCThY.

JlabopaTtopHass pabora «CpaBHeHHE BHIOB 10 MOP(POIOTHIESCKOMY
KPUTEPUIO».

Tema 3. MaxkpodBo/rouus 1 eé pe3yjibTarbl

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

buoreorpadguueckue Metroisl uzydeHus sBoitouud. CpaBHeHue (iopsl H
dayHbl MaTepUKOB W OCTPOBOB. buoreorpaduueckue obiactu 3emiu. Bumbi-
SHJIEMUKHU U PEIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOTUYECKHE METObl M3YyUYEHHUS
sBOMIONMHU. ['eHeTHYecKue MeXaHU3Mbl HBOJIOLUM OHTOTEHE3a M TOSIBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
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.

OOuue 3aKOHOMEPHOCTH (MpaBuiia) dBOMOIUU. [Ipunyun cmenvl QyHKYUl.
HeobOpatumocTs 3Bomtonnu. AnantTuBHas paauanus. HepaBHOMEpPHOCTH TEMITOB
SBOJIOLIHH.

JdemoHcTpanuu

[Toptpersi: K. M. bap, A. O. KoBasieBckuii, @. Mrosuiep, O. ['ekkensb.

Tabnuupl 1 cxembl: «DuUIOreHeTUUECKU psil JoMAIn», «APXEONTEPUKCY,
«3Bepo3yobie  smepbl»,  «Creromedanb»,  «Punnodurely,  «CeMeHHBbIE
nanopoTHUKN», «buoreorpaduueckne 30HBI 3emun», «Jlperid KOHTHUHEHTOBY,
«Penukth», «HavanbHble cTaguu SMOPUOHATIBLHOIO 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
OpraHU3MOB, MYJISI’KM TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKI[UU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hayynbie rumore3sl NPOUCXOXKICHUS KU3HM Ha 3emiie. AOUOreHe3 W
naHcniepmusi. JloHaydHbie TPEACTaBICHUS O 3aPOXKIACHUU KU3HU (KpEallmoOHU3M).
['mnoTte3a MOCTOAHHOTO CaMO3apOKICHUS )KU3HH U €€ onpoBep>keHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne ;xu3HU U aCTpOOUOJIOT USl.

OcHOBHBIE JTaIbl HEOPraHUYECKOU DBOJIIOLUU. [TimanerapHas
(reomoruyeckasi) OHBOJIONMSA. XHMHYECKas HJBOMIONMSA. AOHOTCHHBIH CHHTE3
opraHuyeckux BeniectB u3 Heopranudeckux. OmeiTr C. Mumnepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB U3 MoHoMepoB. KoamepBatHas rumnoreza A. MU.
Omnapuna, runore3a nepBudaHoro 0yiabona J[x. XomnaeitHa, reHeTUYECKasi TUIIOTE3a
I'. Ménnepa. Pubosumser (T. Yek) um rumoreza «vmupa PHK» V. T'mnbepra.
dopmMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Uctopus 3emuim u meroasl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octatku. ['eoxponomnoruss u e€ wMeronbl. OTHOcUTENbHasT H  a0COMIOTHAS
reoxpoHosiorus. ['eoxpoHosoruueckast mKaja: 30Hbl, 3pbl, IEPUOIbI, FTIOXH.



HavanpHbpie STanbl OpraHuMdeckor »HBOMIOLMU. [losBIIEHME U BBOIOLUA
NEPBBIX KJIETOK. DBOJIOIUS MeTadoyin3mMa. BO3HHUKHOBEHHE MEPBBIX AKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapuOTHI.

[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). JBOIMIOIMOHHOE IPOUCXOKIEHUE
BUpPYCOB. [IponcxoxneHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl ABOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrennit Ha cymy. [losBieHue CHOpOBBIX pacTEHUN W
3aBoeBaHre uMU cymu. CeMeHHble pacTeHus. [IponcXoXxIeHrne BETKOBBIX
pacTeHUM.

OCHOBHBIE 3Tamnbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TUmnoB. IlepBbie XOpHoOBbIE )KUBOTHBIE. JKH3Hb B BOJAE. DBOMIOLUS O3BOHOYHBIX.
[Tpoucxoxnenne ampuduit u pentwinii. [IporcxoxieHne MICKONUTAIONUX U
ntun. [lpunnun  kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOUYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emie MO ’paM U MEpUOAaM: apXel, MpOTEepO30M,
nmajgeo30u, Me3030M, KaitHo30i. OOmas  XapakTepucThka KiuMmara |
reOJIOTMYECKUX IpoueccoB. [losBiIeHME M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHUSI — 3KOJIOTMYECKHE KPHU3UCHI Mpouuioro. [IpuyuHel u
CJIEICTBUSA MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM IKOJIOTHMYECKUN KPU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus 6uopaznooOpaszusi Ha 3emIie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [lpuHuunel knaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpersr: @. Penu, JI. Cnamnmanuanmy, JI. Ilacrep, . . Meunukos, A. U.
Omnapun, x. Xongenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmumpe! n cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
U3YYEHUIO camo3apoxkaeHust xu3Hu», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWUYECKOW  ABOIOUMM»,  «['€OXpOHOJIOrMYecKass  IIKaugan,
«HauanpHble 3Tanbl OpraHuyecKkoi 3BodtONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyréM cumbuorenesa», «Cucrema XuBOM mnpuponb», «CTpoeHHEe BUpYCay,
«Apomopdossl  pactenuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOJOPOCIH,
«MHOrokmIeroynsle Bopopocian», «Mxu», «llanoporHuku», «l oroceMeHHbIe
pacteHusi», «OprasHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KUBOTHOTO
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KuieyHOMOIOCTHBIEY,
«l1mockue YEPBUY, «YIJIEHUCTOHOTHEY, «PBIOBIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromuey», «Pa3zBuThue KU3HU B
apXxeucKkou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKOM dpe», «Pa3BUTHE )KU3HU B
MAJICO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE )KU3HU B
KailHO301CKOM 3pey», «COBpEMEHHAs! CUCTEMA OPraHUYECKOr0 MUpPay.

OOGopynoBaHnue: repOapuud pacTeHUM pa3IUYHBIX OTAENIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3Bepew,
KOJUICKIIMA OKAMEHEJIOCTEM, IOJE€3HbIX MCKOMAEMBIX, MYJSDKH OpPraHHMYEeCKHX
OCTaTKOB OPTaHU3MOB.

Bupryansnaa  ga0oparopHas  padora «MoAenuMpoBaHUE ~ ONBITOB
Mumiepa—tOpu 1o u3y4eHuto abMOT€HHOT0 CUHTE3a OPraHUYECKUX COCTMHEHHUH B
NEepPBUYHON aTMOc(hepey.

JlaGoparopuass pabora «/3ydyeHue M ONKCAHUE MCKOMAEMBIX OCTATKOB
JOPEBHUX OPTaHU3MOB.

IIpakTnueckas padora «l3yueHue OCOOEHHOCTEH CTpOEHHUS pacTeHUM
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «l3yueHue ocOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPONOT eHe3

Paznensl n 3anaum anTpononoruu. Metoibl aHTPOIIOJIOT U H.

CraHOBJIEHME TPEJICTABICHUI O TMPOUCXOXKICHUM 4YEIOBEKa. PenurmnosHbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0ACTBO YenoBeKka ¢ KUBOTHBIMU. CUCTEMAaTHUYECKOE MOJIOKEHHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTMYECKUE, b1310JI0r0-OMOXUMHUYECKHE,
noBegeHyeckue. OTanuus 4eloBeKa OT KUBOTHBIX. [IpsMOX0XKIEeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JIBrxyiue cuibl (pakTopbl) aHTPOIIOreHe3a: OUOIOrMYEeCcKUe, COlMAIbHbIE.
CooTtHolieHne OMOIOTHYECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

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 OPYIHM Tpynaa. YenoBek NMPpAMOXOISIIMN U IEPBBIM BBIXOJ JIIOACH
3a  mnpenensl  Adpukn. YemoBek remenbOeprckmii  —  OOmMMM  MPEIOK
HEAaHJIEPTAITBCKOIO YEJIOBEKA M YEJIOBEKAa pPa3yMHOro. YenoBek HeaHAepTalbCKUM
KaK BHUJ JIIOJIEH XOJIOAHOrO KiuMmara. YenoBeK pa3yMHbII COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tmpenenamu Adpuku.
[TaneoreneTrka u nNajeoreHOMUKA.



DBOJIOLKS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOp B MOMYJISLMSIX
yesioBeka. MyTalMoHHBIN npouecc U noaumopdusM. [lomynsirioHHbIE BOJHBI,
npeid reHoB, mMurpanus U «3G@PEeKT OCHOBATENS» B MOMYJSIUSIX COBPEMEHHOTO
YeJIoBEeKa.

Yenoseueckue pacel. Ilonstne o pace. bompmme pacel: eBporeonHast
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBATOpHAJIbHAS]),  MOHTOJOMIHAS
(asmaTcko-amepHuKaHCcKas). BpeMss M myTu paccelleHHs 4YelloBeKa IO IUIaHETE.
EnuncTBo  uyemoBeweckux — pac. HaydHas  HecocTOSATENBHOCTh — pacu3Ma.
[IpucnocoONneHHOCTh YenoBEKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenpbl.
Bnusnue reorpaduueckoil cpeapl W apeiidpa reHoB Ha Mopdoioruio u
(U3MOIOTHIO YeIOBEeKa.

MexaucuMiinHapable  MeToabl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUHM.  DBOJIOLMOHHAS  AHTPONOJIOTHS W MaJeO0aHTPOINOJIOTHs
YEJIOBEYECKUX NOMYJISIUA. bHOCOLManbHbIE UCCIAEAOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanue KOBOMOIMH OMOIOTHYECKOTO U COLIUAIBHOTO B YEIOBEKE.

JdeMoHCTpanuu

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

Tabnuiel u cxembl: «MeTObI aHTPOTIOIOTHUNY, «[ OJOBHOW MO3I UEIOBEKAY,
«YenoBexkooOpa3Hble 00€3bsHbI», «CKEleT YeloBeKa W CKENET IIHMIIaH3e»,
«PyIuMeHTBI 1 aTaBU3MBbI», «/{BHOKyLIUE CHUIIBI aHTPONOT€HE3a», « IBOJIOLMOHHOE
JIpEeBO  4eJoBeKa», «ABcTpasionuTek», «YenoBek — ymenslit», «YHenoBek
IpAMOXOIAIINY, «/leHncoBckuil yenoBek» «Heannepranbub», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarnbl IBOJTIOLNHU YeIIOBEKay, «Packl uemoBekay.

OOGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, MpeAMETOB  MaTepualibHOM
KyJIbTYphl ~TPEIKOB 4elloBeKa, penpoaykiuu (dororpaduu) KapTUH C
MUGDOJIOTUIECKUMU U OUOJCHCKMMU CIO)KETaMU TPOUCXOXKJICHUS 4YEJIOBEKa,
¢dororpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BeKa, MOJIEINb
yeperna 4ejgoBeKa M 4Yepena IIMMIIAH3€, MOJENb KHUCTU YEIOBEKa 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. JxojiorMsi — 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 SKOJIOTUU C APYTUMH HAYKAMH.



Mertonbl 3konoruu. IloneBble HaOmOIEHUA. DKCHEPUMEHTHI B 3KOJIOTHH:
OpUpOAHbIE W JlabopaTopHble. MojenupoBaHue B IKOJIOTMM. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTBHBIMH.

3HaueHUE DOKOJOTMYECKUX 3HAHUW IS 4YeJOBEeKa. KOJIOTMYECKOe
MHUPOBO33pPEHUE KaK OCHOBA CBSI3€M 4YeJIOBEUeCTBAa C NMpUpoAon. PopMHupOBaHUE
AKOJIOTMYECKOHN KYJIbTYpPbI U 3KOJIOTMYECKON TPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

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

Tabmuupsl u cxembl: «Paznensl skonmorun», «Mertoabl 3Kkonoruny, «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
AKOJIOTHIECKUX (DaKTOpOB: abuoTHYeCKre, OMOTHIECKUe, aHTpororeHHsie. Oomue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHUu3MBbl.

AbGuotnueckue ¢akropsl. CBeT Kak »Konorudeckui akrtop. JledcTBue
Pa3HbIX YYaCTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOLICHHIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruoan3M.

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

Bnaxuocts kak skonorumdeckuir (aktop. I[lpucmocobnenus pacTeHHil K
nojJep:kaHuio BogHoro Oananca. Knaccudukauus pacTeHUil MO OTHOIIEHHIO K
Boje. [Ipucnoco6neHus >KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOuTaHUS OpraHU3MOB: BOJHAs, HA3€MHO-BO3JyILIHAs, ITOYBEHHA,
[NIyOMHHasT  NOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHusi opraHu3smMoB. [lpucrnocoOneHus OpraHusmMoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckne purmbel. BHemHue um BHyTpeHHUE 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 (bakTOopHI. Bunbr OHOTHUYECKUX B3aUMOIEVCTBUN:
KOHKYPEHITUS, XUIIMHUIECTBO, CMMOM03 u ero (opmel. [lapasutusm, xoomeparus,
MyTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4uecTBO). Herpoduueckue
B3auMojielcTBUS  (Tommueckue,  (opuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJCHCTBUN [JIsi CYIIECTBOBAHHS OpPraHU3MOB B Cpele
obutanust. [IpyHINN KOHKYPEHTHOI'O UCKITIOUCHHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «Okoyorudeckue (akTopbr», «CBETOBOM CIEKTpPY,
«IKOJIOTHYECKUE TPYIIIbI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE 3>KHUBOTHBIE», «DU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl o0OWTaHUSI OPraHU3MOBY», «bBHOJOTMUYECKHUE PUTMBI,
«Kusnennoie  Qopmbl  pactenuity, «KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«IKocHCTEMA MIUPOKOJIUCTBEHHOIO JIeCa», « IKOCUCTEMA XBOWHOIO Jiecay, «llenu
nuTaHus», «XumuaudectBoy, <«llapasutuzm», «KoukypeHuus», «CumMOuo3y,
«KoMmmeHcanuzmy.

OO6opynoBanue: repbapur pacTeHUW U JKUBOTHBIX, TMPHUCIOCOOJIEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PaKTOpoB, repdapuu CBETOMOOUBBIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOUBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, repOoaprul U KOJUICKIIUU TEIUIOIIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, dyuena NTHUI] U 3BepeH, repdapuu
pacTeHul, OTHOCSIMXCA K TuUrpodurtam, kcepoduram, Me3oduram, KOMHATHBIC
pacTeHusl JAHHBIX TPYIIN, KOJUICKIIUUA KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeax,
repOapud ¥ KOJUIGKIIMM PACTEHUN U JKUBOTHBIX, OOJAJAIOIIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu u
KOJUIGKIIMM PACTEHW U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUIIEKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OUOTUYECKUX B3aUMOJICUCTBUSAX.

JladbopaTopHasi pabGora «BbIsiBIeHHE TMPUCIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHasi paGora «BbIsSBICHHE MPHUCIIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHHUSI.

Tema 8. Ikos10rust BUA0B ¥ MOMYJISIIM A

DOKOJIOTUYECKHE  XApAaKTEPUCTUKH  TIOMYJISIUU. [Monmymsimusa kak
Oouosnornyeckas cucrema. Poiab HEOTHOPOAHOCTU cpenibl, GU3HUECKUX OaphbepoB U
0COOEHHOCTEW OMOJIOrHH BUIAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynaiuii. OCHOBHBbIE TMOKa3aTeNW MOMYJSIUU: YUCICHHOCTb, IUIOTHOCTb,



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

DKOJOoru4eckass CTpykrypa nomyisiud. OleHKa YUCICHHOCTH MOMYJISIUH.
JluHaMKKa MONyJsiuuyd U €€ perysiius. bUOoTHUYeCKui MOTEHLHAN TMOMYJISIHUU.
MopenupoBaHue JUHAMHUKU nonyiasiud. KpuBble pocTa YUCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHMSA. Perynsius YuCICHHOCTH TMONYJISIIIUNA: poiib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIUX OT IUIOTHOCTU. DKOJOTMYECKUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKkonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
MoJeNb 3Kojornueckon Humm Jk.M. XartuumHcona. Pa3mepsl skosiornueckon
Huid. [ToTeHunansHas U peaaTu30BaHHAs HUIIIM.

Bun kak cucrema mnomymsuuid. Apeansl BUIOB. BHIBI M HX JKU3HECHHBIE
cTpaTeruu. IKOJOTMUYECKHUE 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, KOJIJIEKITUU KUBOTHBIX.

JladopaTtopHass  pabora «lIpucmocoOneHuss ceMsSH  pacTeHHMH K
pacCeICHUIO».

Tema 9. Jko10rus c000IECTB. IKOJOTHIYECKHE CHCTEMBbI.

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

OxocucrteMa kak oTkpbiTasi cuctema (A. [Ix. Tencnu). DyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHThbl, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpodwuueckne menu U ceTh. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbI U Wbl B AKocHcTeEMax. KpyroBopoT BEMIECTB U MTOTOK YHEPTUU
B DKOCHUCTEME.

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

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @uyxmyayuu.
Hamnpapnennsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBUuHBIE U
BTOPUYHBIE CYKIECCMM W UX MPUYUHBL. AHTPOIOr€HHBbIE BO3JICHCTBUSI Ha
cykneccuu. KnmnmakcHnoe cooOriectBo. buopaznoodpasue u moHOTa KpyropopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpuponHbie YKOCUCTEMBI. JKOCUCHEMbL 03EP U peK. DKocucmemvl Mopell U
oxeano8. Ixocucmemvl MYyHOp, 1€CO8, Cmenel, nyCmbitb.

AHTpPOIIOreHHbIE 3IKOCUCTEMBI. ATposkocucTema. ArporeHo3. Pazmuuus
MEXKTy aHTPOITOTC€HHBIMU U TPUPOTHBIMHA SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opomckas
dnopa u dayna. CuHaHTpomm3anusi Tropojacko QayHbl. buonoruueckoe u
XO35TUCTBEHHOE 3HaYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPTaHU3MOB B
sKocucTeMax. Poib Kackaowozo 3gghexkma u 8uU008-30UPUKAMOPO8 (KI0Ue8bIX
81008) 6 hyHKYUOHUpOBanuu 3Kocucmem. IlepeHOC PHEPTUH M BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, IOITYJISILUN U YKOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICHCTBUM.

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

HIMPOKOJIMCTBEHHOT O JIecay, «IKOCUCTEMa XBOWHOro Jiecay, «DyHKIIMOHATIbHbBIE
IPYIIbl OPTaHU3MOB B 3KOcHUCTEMEe», «KpyroBOpOT BEIIECTB B IKOCUCTEMEY,
«enu nuranus (macTOMIIHAS, TETPUTHAS)», «IKOJIOrHUECKass MUPaMKIa YUCEID,
«DKoNoruvecKas mupaMmuja OMOMacChly, «IKOJOTHUYECKasl MUpaMuia YHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuuHas cykueccus», «BoccTaHoBlieHHE Jieca MOce
noxapa», «9KoCHUCTEMa 03epay», «ArporneHo3», «KpyroBopoT BEMIECTB U IMOTOK
SHEPrUu B arporeHosey, «[Ipumeps ypOosKocuCTEM.

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

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

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

IKeKypcusi «IKCKypcHsi B TUIIMYHBIMN OnoreoieHo3 (B 1yoOpaBy, OepesHsK,
ebHUK, Ha CYXO/I0JbHBIN WX MTOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKeKypcusi «IKCKypcUs B arpo’KocUCTeMy (Ha MOJ€ WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — rio0anbHas IKOCUCTEMA

buocdepa — obOmiernnanerapHas o00o0j0ouka 3eMIIM, TAE€ CYIIECTBYET WU
CyIIIeCTBOBaJIA XW3Hb. PazBuTHe mpeacTaBieHuii o ouochepe B Tpymax . 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu 6uocdepst u e€ coctas. XKupoe
BelIeCTBO Ouochepsl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6uocdeprl. OcobeHHOCTH OMOCcPephl Kak
rII00AIbHON 3KOCUCTeMBI. J[mHamMudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOreOXMMHYECKHE LUKJIBI (Yriiepoaa, a30Ta). PUTMUYHOCTD SIBIEHHI
B Ouocdepe.

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

CrtpykTypa u QyHKIIHS )KHBBIX CUCTEM, OIIEHKA UX PECYPCHOI0 MOTEHIaja 1
onocdepHbIX PyHKIUH.

JdemoHcTpanumn

IToptpetsl: B. . Bepnaackuid, 3. 3rocc.

Tabmuier 1 cxembl: «['eocdepsr 3emnn», «KpyroBopor azora B mpupoje»,
«Kpyrosopor yriepoga B mpupone», «KpyroBopor kuciopoga B MpUPOJE»,
«KpyroBopot Boabl B mpupojie», «OCHOBHbIE OMOMBI cyminy, «Kinmatuueckue
nosica 3emnn», «Tynapay», «Taiira», «Cmemanubid jiec», «IIMpOKOINCTBEHHBIN
aecy, «Ctenby, «CaBanHay, «llycToiHay, « Tponuueckuit gecy.

O06opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek 1 OKpyxam0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M MX NpHYMHBL. Bo3aeicTBuEe deloBeKa Ha
ouocepy. 3arps3HeHWe BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyiienne nouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOT€HHOE BO3/ICMCTBHUE HA PACTUTEIbHBIA U )KUBOTHBIM Mup. OXpaHa
pPacCTUTENBHOTO U >KMBOTHOrO Mupa. OCHOBHBIE NPHUHIUIIBI OXPAaHbI MPUPOJIBI.
Kpacusie kHuru. Ocobo oxpansiemble mpupojnbie Tepputopun (OOIIT).
Boranndeckue caipl ¥ 300J10THYECKUE TTAPKH.

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

Pa3zButne METOJIOB MOHUTOPUHIA pa3BUTHUSI ONACHBIX TEXHOI'E€HHBIX
nporeccoB. Cucmemuvle ucciedo8anus nepexooa K pecypcocbepezarowel u
KOHKYDeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvlie ungopmayuonnvie cucmemsl, obecneuugarowue O00CMyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbL



aKopeadbunumayuu Kocucmem U cnocooos 060pvObLL ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix IKOCUCTEM.

JdemoHcTpanuu

Tabmuuet w  cxembl:  «3arpssHeHHe  atMoceprl»,  «3arpsi3HEHHE
ruapocepb», «3arps3HeHue nouBbl», «llapHukoBblii  3PPexT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOIeNn yIpaBIIeMOro MUPay.
Ob6opynoBanue: ¢otorpapuu OXpaHsSEMbIX pPACTEHUM M KUBOTHBIX KpacHoit
kHuru Poccuiickoint @enepanuu, KpacHOM KHUTH pErmoHa.



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

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOCHHUS
0o0yJaromMUMHUCs MPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIC,
MeETaInpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIIUMUCS POCCUMCKON
IrpaXAaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO, 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
JEATETbHOCTA I[EHHOCTHO-CMBICTIOBBIMU  YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue  HNpPABOCO3HAHUS  DKOJIOTUUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMAasumb 1eU U CTPOUTH KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOSHUS MPOTPaAMMBI MO OUOJIOTUU JTOCTUTAFOTCS
B EIUHCTBE YYEOHOM M BOCIUTATENBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYIBTYPHBIMHU, UCTOPUUECKUMU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JMYHOCTH, NATPUOTHU3MA U
YBQXCHUSI K 3aKOHY M IMPaBOIOPSIKY, YEIOBEKY TPyAa U CTapuIeMy MOKOJEHHUIO,
B3aUMHOI'0 YBa)XKCHHS, OCEPEKHOI'0 OTHOIIEHUS K KYJIbTYPHOMY HAaCIEAUI0 U
TpaAuIHAsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, Opupoae u
OKpYXaroUIeH cpee.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUSA YyueOHOro mpenmera «buogorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHPOBAHHOW BHYTPECHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HAIpaBJICHUM
BOCIIUTATENIbHOU JIEITEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:ka1aHCKOro BOCITUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH TIPU CO3J1aHUU
y4eOHBIX MPOEKTOB, PEIIEHWH Y4EOHBIX M IMO3HABATEIbHBIX 3aJ1au, BHITIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMH YOKIICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIBHBIM ITOJ0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOTO BBIMNOJIHEHUS
y4eOHBIX, T[IO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOIO
OTHOIIEHUS K MHEHHIO OINIMOHEHTOB TMpHU OOCYKICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COIEPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS S

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU WJICHTUYHOCTH,
NMaTPUOTH3MA, YBAXXEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE.
Pomunon, ropmoctu 3a cBOW Kpad, CBOWO PoauHy, CBOM A3BIK U KYJIBTYpY,
MPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEIUIO U MaMSITHUKAM IPHUPOIbI,
JTOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OILIGHUBATh BKJIAJl POCCUHCKMX YYEHBIX B CTAaHOBJIECHUE U
pa3BuTHE OMOJOTMM, TOHMMAaHUS 3HA4Ye€HHUS OWOJOTMU B TO3HAHHM 3aKOHOB
IPHUPOJIBI, B )KU3HU YEIIOBEKA 1 COBPEMEHHOTO O0IIECTBA;

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;

OCO3HAHUE JINYHOT'O BKJIAJa B IOCTPOECHUE YCTOMUUBOrO 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 MHPY, BKJIIOUYas ACTETUKY ObITa, HAyYHOT'O U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOILICHHUI,

IIOHMMaHUE SMOLMOHAIIBHOIO BO3ACUCTBHUSI ) KUBOW NPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJLTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIaronmoJy4ns:

NOHMMAaHWE W pealu3alus 3J0pOBOro M 0e30macHoro obOpa3a KU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryisipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DU3UUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE LEHHOCTH MPAaBWI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEICHUS B CUTYAIIUAX, YIPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI M HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT0J151, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBa, TPYIOIIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM W COLMAJIbHOU
HAIPaBJIEHHOCTH, CIMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIBLHO
BBIIIOJIHATH TaKyI0 AESTEIbHOCTD;

WHTEPEC K Pa3IMyHBIM cepaM MPOoPECCUOHAIBHON JCSITEIbHOCTH, YMCHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud U PeaTU30BbIBATH
cOOCTBEHHBIE KU3HEHHBIE TUTAHbI,

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

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS S

SKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJI€, OCHOBE €€ CYILIECTBOBAHHSI;

MOBBIIIICHUE YPOBHS OKOJOTHYECKON KyIbTYphl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUN  JIst
OKPY’KAIOIIEH CPELBI;

OCO3HAHHE TJI00aJBLHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTed ux
penieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NpPU HW3YYEHUH OHOJIOrHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM
NPHUPOIOIIONIB30BaHUEM  (COONIIOICHHE  TPaBWJI  TOBEICHUS B MPHUPOJIE,
HAIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHoCchephl);

AKTUBHOE HENpUATHE JEUCTBUM, NPHUHOCIIIMX BpEI  OKpYKAIOLIEH
NPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIE KOJIOTHUECKUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;



HAJIMYUE PA3BUTOTO 3KOJIOTHYECKOTO MBIIIICHHUS, YKOJIOTHIECKON KYIbTYpPHI,
OTBITa JCATEIBHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENbHOM, KOMMYHHMKATUBHON M COIMAIbHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYECKOMN NEATEILHOCTH dKOJIOTUIECKON
HaTPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OONIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIErO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

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

NOHMMaHHe CcrnenuUuKd OWOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu 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:
oOecriedyeHus: HOBOI'O YPOBHS DPAa3BUTHUS MEIUIIUMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peImaTh  PECypCHbIE  TPOOIEMBI  Pa3BHUTHS
YeII0BEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 TII00aTBHBIX YKOJIOTHYECKUX MpoOIeM 1
oOecrieyeHuss  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TIOJYUYCHHHM OWOJOTHYCCKUX 3HAHMA B IEIAX
MOBBIIICHUST OOIIEH KYJIBTYPBl, €CTECTBCHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW TPAMOTHOCTU OOydaromuxcs, GopMupyeMoi
P U3y4E€HUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIONIb30BaTh TMONyYaeMble 3HAHWSA IS aHamm3a |
OOBSICHEHUS SIBIICHUU OKPYKAIOMIEro MUPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHUS HAa OCHOBE HAy4YHBIX (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
IIPOSKTHYIO M HCCIICA0BATEIIbCKYIO ACITEIBHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTH M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA MO OHOJIOTMU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yabTaThl OCBOCHHs yueOHOro npeamera «buomorusy»
BKJIIOYAIOT: 3HA4YMMble JJIs1 (POPMHUPOBAHUS MHUPOBO33PEHHS 00yYaroUXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIIEHAYUYHbIE MOHITHS, OTpakKarollnue
LEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPIus, SABJICHHE, IPOLECC,
CUCTEMA, Hay4yHbI (akT, MPUHLMII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UccieloBaHue,  HaONIOJIeHWe,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
yHHUBEpcalbHble yueOHble JeicTBUS (TMO3HABAaTEIbHblE, KOMMYHUKAaTUBHBIE,

pEryJATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATHHOM
IPAMOTHOCTH U  COLMAJIBHOM KOMIETEHIHMH OOYyYalolIuXcs; CHOCOOHOCTh
o0yJaronuxcs UCTIOH30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAaHWA W  YHUBEpCaJbHble y4yeOHble JIEHCTBUSA B
MTO3HABATENBHOW U COLIMATILHON MPAKTHUKE.

B pe3ynbrare wu3yuyeHus OHOIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanuss y oOywatouierocs OyayT cGhOpMHpPOBaHBI TO3HABATEIbHBIE
YHUBEPCAIbHBIC YI€OHBIE ICUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
JCUCTBUSI, PETYIATUBHBIE YHUBEpPCAJIbHbIE Y4YeOHbIE JEHCTBUS, COBMECTHAas
JESITENbHOCTb.

MeranpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JIOJKHBI OTPaXKaTh:

OsiaseHue YHHMBepPCAJIbLHBIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30BbIE JIOTHYECKHE ICHCTBHA:

CaMOCTOSAATETLHO  (OopMyNIHMpOBaTH W aKTyalIM3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIONB30BaTh IMPH OCBOCHWUW 3HAHHWHA MPUEMBI JIOTHUECKOTO MBIIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHUS, KiIacCUpUKAIMKU, 0000IEeHNs), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHM (BBIACTATH WX XapaKTEepHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3H C IPYTUMU TTOHSATHUSIMH);

ONpeAeNiITh LETU JeATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JIOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIILHOCTHU C MTOCTABIIEHHBIMU IENSIMU;

UCTOJIb30BaTh OMONIOTUYECKUE TIOHATUSA U1 O0BACHEHUS (PAKTOB U SBJICHUMN
YKUBOU MIPUPOJIBL;

CTPOUTH JIOTMUECKHE paCCyKIeHUs (MHIYKTUBHbBIC, JIEyKTUBHBIE, IO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS,

NPUMEHSATH CXEMHO-MOJICNbHBIE cpeacTtBa  AJiA  TIpelCTaBIICHUs
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIEHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



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

pa3palarbiBaTh IUIAH pEIICHUs MPOOJIEMbl ¢ YYETOM aHalIM3a UMEIOLIUXCA
MaTepHAIbHBIX 1 HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B IEATEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUMN J1EATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabdOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HcCIe0BaTeIbCKHIE TeficTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MIPOEKTHOM AESITETbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, 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 COLMAIbHBIX IPOEKTOB;

(opMuUpOBaTh HAYYHBIH THUI MBIIUIEHUS, BIaJeTh HAYYHOH TEPMUHOJIOTUEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIaMU;

CTaBUTh M (OpMYIUpPOBaTH COOCTBEHHBbIE 3aJadyd B 0Opa30BaTEIbHOM
JESATENbHOCTU Y KU3HEHHBIX CUTYalUsX;

BBISIBJISITh NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpoOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pElIeHUs, HaXOAMTh apryMEHThl IS J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBATh TIOJYYEHHBbIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOIHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBIN IIOUCK IEpEeHOca CPEACTB M CHOCO00B
JeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M MPAKTUYECKYIO O00JacTH
KU3ZHEJEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIaCTEH;

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

3) padora ¢ nHpopmManue:

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



UHQPOPMAIUIO PA3TUYHBIX BUAOB U (POpPM MpeCTaBICHUS, KPUTUYECKH OIEHUBAThH
e€ IOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

(dbopMynHpOBaTH 3aMPOCHl U MPUMEHSTh PA3JIMYHBIE METOJbI MPHU TOUCKE U
orbope Omonornyeckoil nHGOpMAILIUK, HEOOXOIUMOM I BBIMOIHEHUS Y4eOHBIX
3ajay;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAHUS PA3TIMIHBIX
MIOWCKOBBIX CHUCTEM;

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

UCTIONBh30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HMHQPoOpMalMe: MPUMEHATh XHMHUYECKHe, (unyeckue WU
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCMOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJNICTBA
HATJISTHOCTH,

BJaJIeTh  HABBIKAMU  pAacloO3HABaHUS W 3alUThl  WH(OpMAIWH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

1) oO1eHme:

OCYIIIECTBISTH KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO YIaCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/JaBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeasiaraeMoit
3a/layM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIUN APYTUX YUYaCTHUKOB
Juanora Win JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CPEACTBA OOINECHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyaIUH,
YMETh CMSTYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aUMOJCHCTBHS, TTOHUMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

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

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JEUCTBHMA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaKJ10TO YJeHa KOJUIEKTHBA;



NPUHUMATh LEIU  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMKEHHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpenensTh poiu € y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU padOThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKIOrO YYaCTHHKA KOMAHIbI B
001Ul pe3ysbTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

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

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

OBJialeHMe YHUBEPCAJIbHBIMHU PEryJSITHBHBIMHU J€iCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWMOJOTUYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM U UX
pElIeHHs B )KU3HEHHBIX U YY€OHbIX CUTYalUsX;

BHIOMpAaTh HAa OCHOBE OWOJOTWYECKUX 3HAHUW I1I€JIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSX M IMOCTYINKAaxX IO OTHOILICHUIO K KMUBOW IPUPOJE,
CBOEMY 3JIOPOBBIO M 3/I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIbHYIO NESTEIbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbLHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETILHO ~ COCTABJISITH IUIAH  pEIICHHs NOpo0ieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOUYTECHHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacmupsTh paMKu yueOHOI0 MpeIMEeTa Ha OCHOBE JIMUHBIX NPEANOUYTECHHUI;

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

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIUPOKOW JPYAULMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  peduIeKCMM  KaK  OCO3HAHMUS
COBEpIIAEMBIX JCUCTBUM W MBICIUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pPedIeKCUM Il OLICHKW CHUTyalluu, BhIOOpa
BEPHOI'O PEUICHUS;

YMETh OLICHUBATh PHUCKHM WU CBOEBPEMEHHO MPUHUMATH PEIIEHUS 10 HUX
CHIKCHUIO;



IPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NPU AaHAIU3€ pPe3yJbTaTOB
NEeATENbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX MPU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYIUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C NO3ULUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUSI COJIEPXKAHUS Y4yeOHOro mpeamera
«buonorus» Ha yrIYOJIEHHOM YPOBHE OpPHUEHTHPOBAHBI Ha oOO€CIeUeHUE
npoduinbHOro  oOydeHus  oOywarommxcss  Ouonmornr. OHM  BKJIIOYAIOT:
cnenupuyeckue sl OMOJIIOTUM Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI JICUCTBUI IO
OCBOCHHIO, HHTEPIPETANH U TIPEOOPA30BAHUIO 3HAHWM, BHUIIBI EATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
peaIbHBIX KU3HEHHBIX cUTyalusx. [IpenMerHbie pe3ynbTarbl MPEACTaBiICHBI MO
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS y4eOHOTrO mpenMera «buomorus» B 10
Kacce NOKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJH OUOJIIOTMHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOpPMHpPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
MO3HAHUM  3aKOHOB  NPUPOJALI U  PEIICHHH MpobdJieM  paluoOHaIbHOIO
MPUPOJIOTNIOJIH30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onosoruu;

BIIQJICHUE CHUCTEMOM  OHOJIOrMYECKUX 3HAHHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIaralomue OUOJIOrHYECKUEe TEPMUHBI U TMOHSATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJISIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M Pa3BUTHE), OUOJIOIrMYECKHUE TEOPHUH
(xnerounas teopust T. llIBanna, M. Illnelinena, P. BupxoBa, XpoMocoMHas Teopust
HacneacTtBeHHoct T. Moprana), ydyenus (H. W. BaBunmoBa — o 1eHtpax
MHOrooOpa3uss ¥  TNPOUCXOXKACHHUS  KYJIbTYPHBIX  PACTEHMM),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TEPBOTO IMOKOJEHUS, PACIICIUICHUS, YUCTOThI T'aMeT,
HE3aBUCUMOro HacienoBanusa [. MeHnens, TOMOJOrMYECKUX PSOOB B
HaCJIEICTBCHHOUN U3MEHUYNBOCTHU H. n. Basuiosa), MPUHLIATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOI'O TO3HAHUS, HUCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEPEHUE,
HaAOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHUE BBIICATH CYIIECTBEHHBIC MMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AyYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCJIC
OakTepuii, TpUOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKa, CTPOSHUSI OPTaHOB U CUCTEM
OpPraHOB pACTECHWW, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB JKU3HENESITEILHOCTH,
MIPOTEKAIOIINX B OPTaHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHIECKUX
MIPOIIECCOB: OOMEHa BellecTB (MeTadoM3M), TIpEeBpalleHUs] YHEPTUH, OpPOKECHUS,
aBTOTPO(HOTO U TeTepoTPOdHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€H03a, TaMeTOreHe3a, YMOpHUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWBUAYATLHOTO  pPa3BUTHA  oOpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMJAMU KIETKH U HUX
(GYHKIIUAME, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMu W CHCTEMaMH OpPTaHOB y pACTEHUH, >KHBOTHBIX M YEJIOBEKAa U HX
GYHKIMSIMH, MEXKIY CHCTEMaMH OpraHOB W WX (QYHKIMSIMH, MEXIY STarnamu
0oOMEHa BEIIEeCTB, ATaaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHUIOM U (DEHOTUTIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

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

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTeMaTUIECKUX TPy,

yYMEHHUE pelIaTh OMOIOTHIECKUE 3aa91, BBISBIISITH TPUUUHHO-CIIC/ICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHIECKUMH TIPOIECCAMU U SBIICHUSMH, J1eaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATh JIa0OpAaTOpHbIE M TpakTUYecKue paboThl, COOIIOIATH
npaBWiIa Mpu padoTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh WX HKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOPMYIHPYS IElb HCCICIOBAaHUSA, aHAIU3UPOBATH TOJyYCHHBIS
pE3yNbTaThI U JENIaTh BHIBOJIBI,

YMEHHE Y4acCTBOBAaTh B y4E€OHO-HCCIIEIOBATEIHCKON padoTe Mo OWOIoruw,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TIPEACTABIATH  TONYYCHHBIE  Pe3yiabTaThl Ha  YYCHHYECKUX
KOH(EpEeHITHSX;

yMEHHE OIEHWBATh OSTUYECKHUE AaCMEKThl COBPEMEHHBIX HWCCIEAOBAHUN B
objacTh  OHMONOTMM W MEOWIMHBI  (KJIOHHPOBaHWE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANpPABIEHHOEC W3MEHECHHWE TEHOMa M CO3JaHHE TPAHCTCHHBIX
OpPraHU3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccroHaIbHOM
JEATENBHOCTH B 00JIACTH OWOJIOTHH, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH,
CEJIbCKOTO XO034MCTBa, MUIEBON MPOMBIIIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOINIEH mpodeccun u
OpOAOJKEHUE OHMOJOrM4ecKoro oOpa3oBaHWsS B  OpPraHU3aLMSIX CPEIHEro
npodeccuoHaIBLHOrO U BRICIIEr0 00pa3oBaHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 11
Kj1acce JOJKHBI OTPAKATH:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ M poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B TO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npo0JieM 4YellOBEYeCTBA, a TaKK€ B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
IIPUPOJIOIIONB30BaHUS, U B (DOPMHUPOBAHUH IICHHOCTHOT'O OTHOIICHHS K MPUPO/IEC,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OHOJIOTHH,

YMEHHUE BIIAJIETh CHUCTEMOW OWOJOTWYECKUX 3HAHUW, KOTOpas BKIIOYAET
ONpeAeNeHns] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OHOJIOTHYECKUX
TEPMUHOB M TOHATUM (BUJ, IKOCUCTeMa, Ouocdepa), OHMOIOrHUYECKUE TEOPUU
(oBomononHas Teopust Y. J[apBuHa, cUHTETHYECKAs TEOPHS IBOJIOIHH), YICHHSI
(A. H. CeBepuioBa — 0 nyTsIX U HampaBieHHsX 3Bostonuu, B.M. BepHaackoro — o
o6uocdepe), 3akoHbl (TeHeTudyeckoro papHoBecus Jx. Xapau u B. BaiinOGepra,
3apoabiiieBoro cxoacrea K. M. bapa), npasuna (munumyma lO. JluGuxa,
AKOJIOTMUECKON NUpaMujibl SHEpPruu), rumnores3bl (runoreza «vupa PHK» V.
I'unGepra);

YyMEHHE  BJIAJICTh  OCHOBHBIMH  METOJAAaMH  HAYYHOTO  TIO3HAHUS,
UCIIOJIb3yEMbIMU B OMOJIOTMYECKUX HCCIIEIOBAHUSIX )KUBBIX 00BEKTOB M IKOCHUCTEM
(omucanue, M3MepeHue, HabIIIeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS |
OIICHKH aHTPOIIOTCHHBIX H3MECHEHHUI B TIPUPO/IC;

YMEHHE BBIICIATh CYIICCTBEHHBIC TNPH3HAKH: BHJIOB, OHOTEOICHO30B,
IKOCUCTEM U Ouochepsl, CTAOWIM3UPYIOUIEro, IBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'O ot0opa, AJUTONATPUYECKOT O U CUMIIATPUIECKOTO
BUI000Pa30BaHUs, BIMSHUS JBYDKYIITUX CHIJI ABOJIFOIIMN HA TEHO(OH I MOIMYIIAIINH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHMs HaIpaBICHU
IBOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aWMOCBS3M MEXAY MPOIECCAMU HBOJIOIUH,
JBIDKYIIAMH CHJIAMU aHTPOIIOTCHE3a, KOMIIOHCHTAMHM Pa3IMYHBIX DKOCHCTEM W
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 N3MEHEHHUN B YKOCHUCTEMAax 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 COXpPaHEHHsI MHOrooOpa3usi BHJIIOB U
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 TOJTYUYE€HHBIX PE3yJIbTaTOB;

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

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCIICPUMCHTAIHLHBIMU
cpenctBamu, GOpMyIUPYs Iedb HWCCIEIOBaHUS, aHAIW3UPOBATH IOJyYEHHBIC
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(EPEHITUSX;

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, TIPUPOOTIOIb30BAHMS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEIbCKOTO XO3AWCTBA, MHIIEBOM
IIPOMBIIIEHHOCTH, YIAyOJNsTh TO3HABATEIbHBIM HWHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYyMOIIEH  mpodeccut W MPOAOHKCHHE
OMOJIOrMYECKOro 00pa3zoBaHusl B OpPraHU3aLUAX CPEIHErO MPOQPECCHOHAIBHOIO U
BBICITIIEr0 00pa30oBaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypen
1 buonorus xak Hayka
2 JXKuBble cucTeMBbl M UX U3Y4YEHUE
3 Buonorus kietku 0.5
4 XuMHUUeCcKasi OpraHu3aIist KICTKH 10
5 Crpoenue U pyHKIMH KIETKH 8
6 OOMeH BellecTB U MpeBpallleHrue YHEPTUU B 9 1
KIIETKE
7 HacnenctBennas nunopmanus u 9 05
peanu3zanus e€ B KJIeTKe
8 JKU3HEHHBIN UK KIIETKU 6 1
9 CrpoeHue U pyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3mHOXk€eHME U pa3BUTHE OPTAaHU3MOB 8 1.5
11 ['eneTrnka — HayKa O HaCJEICTBEHHOCTH U ) 05
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTU HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buorexHoorus U CUHTETHYECKask OMOJIOTHS 4
17 PesepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypcesbl
1 3apoKIeHNE U Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
Muxkpo3Bosronus U €€ pe3yabTaTbl 14 2
MaxkposBoronus u e€ pe3yabTaThl 6
[IponcxoxaeHne u pa3BUTHE )KU3HA Ha
4 P 8 P 15 15
3emie
5 IIpoucxoxneHne 4enoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHs — HayKa O B3aUMOOTHOIICHHUSAX
6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHUCTEM 3 0.5
C OKpYKarollen cpenon
OpranusMmsl U cpesja 0OuTaHHs 1.5
DKoJ0Tus BUAOB U MOMYJIALUN 0.5
DKoJ0rusl COO0IIECTB. DKOIOIMUECKHE
9 H 12 0.5
CHUCTEMBI
10 buocdepa — rmobanpHas sKocucTeMa
11 UYenoBek u OKpykaromias cpeaa
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJuunyecTBo 4acoB JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoxa Bcero Konrpoaiie  Ipakririeckite II/I[3y‘leHI/l$l gﬁ[iionaTeﬂmee
padoThbI padoTsbI pecypenI
1 buonorus kak KOMIUIEKCHAsI HAyKa U Kak 1
9acTh COBPEMEHHOTO 00IIIeCTBa
JKuBble cucTeMbl U UX CBOWCTBA 1
YpoBHEBasI OpraHU3aIHS KUBBIX CHCTEM
4 HcTopust OTKPBITHS U U3YYCHHSI KICTKH. 1
Knetounas teopust
MeTo1b1 MOJIEKYISIPHOM U KJIETOYHOH
ononoruu. [IpakTuyeckas padora
5 «3yueHne MeToI0B KIETOYHOU OMOJIOTHU 1 05
(xpomarorpadusi, a5ekTpodopes, '
nuddepeHmanpbHoe NEHTPUPYTUPOBAHUE,
[TLIP)»
6 XUMUYECKUH COCTaB KIETKU 1
7 MuHepanbHbIe BEIECTBA KIETKH, UX 1
Omosoruveckas poJib
Opranuyeckue BeIIecTBa KJIETKU — OEJKU.
3 JlabopaTtopHnas pabota «O0Hapy)eHne 1 05
0EJIKOB C MOMOIIBIO KAYECTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, knaccupukanus 1 GyHKIUNA 1

O€eJIKOB




OpFaHI/I‘IGCKI/IC BEIICCTBA KIICTKH —

10
YTIIEBOJIbI

11 Oprannyeckue BeNecTBa KJISTKH —

JIUTIH BT
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlabopaTtopHast pa6ota «HcciaenoBanue 05
HYKJICHHOBBIX KUCIIOT, BBIZCIICHHBIX U3
KJIETOK Pa3UYHBIX OPraHU3MOBY

13 Crpoenue u pynkuun ATO. [lpyrue
nykieosuaTpudocdarer (HTD)

14 CexBennpoBanue [JHK. Metoast
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHKH

15 MeToapl CTPYKTYPHOM OHOJIOTHUH

16 Tuns! knetok. [IpokapuoTnueckas KiieTka
CrpoeHue 3yKapruOTHYECKON KIIETKH.

17 [Tpaktuueckas pabdorta «3yueHue cBOWCTB 0.5
KIIETOYHOU MEMOpPaHbD»

18 [ToBepXHOCTHBII anmapaT KISTKH
OnHOMEMOpaHHBIE OPTaHOU I KIETKH.

19 [Ipaktuueckas pabdora «3yueHue 05
JIBMDKEHUS LIUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKax»

[ToryaBTOHOMHBIE OPTaHOMIBI KJIECTKH:

20 MUTOXOHJIPHUH, TUIacTH L. JlabopaTtopHas 05
pabota «VccrnenoBanue mia3Moian3a u '
JIETIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpaHHbIe OpraHOH Bl KJIETKH

22 CrtpoeHue u QyHKIMHU apa




23

CpaBHHTENIBHAS XapaKTEPUCTHUKA KIIETOK
sykapuot. JlabopaTopHas pabora
«M3yueHne CTPOCHHUS KIIETOK Pa3InIHBIX
OpPTaHU3MOBY

0.5

24

ACCUMUWIISIIIAS U TUCCUMUIIALIASA — JBE
CTOpOHBI MeTaboM3Ma. Turbel oOMeHa
BemiecTB. JlabopaTopnas padora
«3ydyeHne KaTaIuTUYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpUMepe aMHIIa3bl WK
KaTaJia3bl)»

25

26

DepMEeHTaTUBHBINA XapaKTeP peaKIMil
KJIETOYHOT0 MeTabonm3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacIuenaeHus IepoKcuia BOJOPoa B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX)

benku-akTuBaTOpHI ¥ OENKU-UHTUOUTOPBI

0.5

27

ABTOTpOGHBIN THIT 0OMEHA BELIECTB

28

dorocunTe’

29

XemocuHtes. JlaboparopHas padboTa
«CpaBHeHHE TIPoIIecCcOB POTOCHHTE3A H
XEMOCHHTE32»

0.5

30

AHadpoOHBIE OpraHu3Mbl. Bubl OposkeHus.
JlabopaTopHnast pabota «CpaBHEHHE
IPOIIECCOB OPOKECHUS U IBIXAHUSD»

31

AdpOOHBIE OPTaHU3MBI. DTaITbI
HHEPreTHUecKoro ooMeHa

32

DHeprus MeMOpPaHHOTO TPaIUeHTa
npotoHoB. Cunte3 AT®: pabora




npoToHHOW AT®-cruHTa3bI

33 Peakumym MaTpu4HOTO CHHTE3a
34 Tpanckpunuus — matpuunbiii cuTe3 PHK
35 Tpancnsius u e€ dTanbl
36 Konnposanue amunokucyior. Pois
pubocoMm B OuocuHTe3e Oenka
37 Opranuzanus reHoMa y IpoKapuoT U
JyKapHOT
38 MosnekynsipHble MEXaHU3MbI SKCIIPECCUH
TeHOB Y DYKapHOT
Bupycsl — HeksieTouHbIe (POPMBI KU3HU U
39 oOnuraTHble napasutel. [IpakTuueckas 0.5
pabota «Co31aHue MoJesIn BUPYyCca»
40 BupycHsie 3a0051eBaHUS YeIOBEKA,
JKUBOTHBIX, PACTCHUI
41 HaHoTexHOJIOrMHU B OMOJIOTUU U MEIUIINHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsiii cunres JJHK
Xpomocowmel. JTabopaTopHas pabora
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHKpOIpenapaTax»
45 JlenmeHne KIIeTKH — MHUTO3
Tumes! ketok. KaproknHes 1 IUTOKHUHES.
46 JlaGopatopHas padora «HaGmonenue 05
MHTO3a B KJIETKaX KOHYHMKA KOpelIKa JyKa
(Ha roTOBBIX MHUKpOIIpenapaTax)»
47 Peryssiius »KU3HEHHOTO LIUKJIA KJIETOK




48

OpranusM Kak eJMHOE 11eJI0e

Txanu pacrenuii. JlabopaTopHas pabora

49 . . 0.5
«M3ydyenue TkaHel pacTeHUI»
TxaHU )KUBOTHBIX M YEJIOBEKa.

50 JlaboparopHnas pabota «3yuenue TkaHei 0.5
KHUBOTHBIX»
Opransl. Cucremsl opranos. JlabopaTtopHas

51 pabota «/3yueHue opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Omnopa Tesia OpraHu3MoB

53 JIBI>KEHHE OPraHu3MOB

54 ITutanue opraHu3MoB

55 [IuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTebHAs CHCTEMA YeJIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue TT03BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHCcOPT BemIeCTB Yy OpraHU3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
KMBOTHBIX U YEJIOBEKA

60 Brigenenue y opraHu3MoB

61 3ammTa y OpraHu3MoB

62 HNMMmyHHas cucteMa 4yenoBeka

63 Pa3npaxumMocTh 1 perynsnus y
OpraHU3MOB

64 I'ymopainpHast perynsius 1 SHIOKpUHHAS

CHCTEMaA JXUBOTHBIX 1N YCJIOBCKA




65

@DopMbl pa3MHOKEHHUSI OPTraHU3MOB

66

[TonoBoe pa3MHOXKEHUE

67

Meiios

68

["amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JJabopaTopHas paboTa
«M3ydeHune cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpenapaTax»

0.5

69

I/IHI[I/IBI/II[yaJ'ILHOe Pa3sBUTHEC OPraHU3MOB —
OHTOI'CHC3

70

3akiajka OpraHoB U TKaHEH U3
3apOHBIH_I€BBIX JINCTKOB

71

PocT u pa3BuTHE KUBOTHBIX.
Jlaboparopnas pabota «BelsiBienue
MPU3HAKOB CXO/ICTBA 3apOIbIIIeH
MMO3BOHOYHBIX JKUBOTHBIX)

0.5

72

Pa3mHOXkeHME U pa3BUTHE pacTEHUI.
JlaGopaTopHas padora «CTpoeHHe OPraHoB
Pa3sMHOXKEHHUs BBICHIMX PACTEHUI»

0.5

73

HCTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
TCHCTUKHU KaK HAYKH

74

OCHOBHBIE TIOHSATHSL U CUMBOJIBI TEHETUKH.
JlabopaTtophnast pabota «JIpo3oduna kax
00BEKT FT€eHETUIECKHUX MCCIICTOBAHUI

0.5

75

3aKOHOMEPHOCTU HACIEAOBaHUS
npu3HakoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabora
"N3yueHue pe3ynbTaTOB MOHOTHOPUTHOTO
CKpeIIMBaHus y 1po30(uisr"

0.5




I_II/ITOJ'IOFI/ILIGCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO

76 1
CKpEIIMBAHUS
77 Ananusupytouiee ckpeuuBanue. Hermonnoe 1
JOMHHHPOBAHHE
JurulpunHoe ckpeuBaHue.
78 [TpakTrueckas padota «3yuenue 1 05
PE3YIIBTATOB TUTHOPUIHOTO CKPEITHBAHHUS '
y IpO30(QHITBI»
79 [{uTonornvyeckue OCHOBBI JUTUOPHUTHOTO 1
CKpEIINBAHUSA
80 CueruieHHOE HaclieI0BaHUE MTPU3HAKOB 1
81 XpOMOCOMHAsE TEOPHsI HACJIEACTBEHHOCTH 1
82 ['enetuka mona 1
83 ['eHOTHI KaK IeJIOCTHAS CHCTEMa 1
84 I'eHeTMYECKUIT KOHTPOJIb Pa3BUTHSL 1
pacTeHMIA, )KUBOTHBIX M YEIOBEKa
85 N3MeHunBOCTH NpU3HAKOB. Buibl 1
W3MEHYUBOCTH
86 MonudukamoHHas U3MEHUYUBOCTh 1
BapuanmoHHsIi psig v BapualiuoHHas
kpuBas. JJaboparopHas pabora
87 «HccrnenoBanue 3aKOHOMEPHOCTEN 1 05
MOTA(DUKATTIOHHOW U3MEHUNBOCTH. '
ITocTpoeHne BapuallMOHHOTO psifia U
BapUALIMOHHON KPUBO»
88 ['eHoTunuueckast U3MEHUYUBOCTb. 1
KomOuHaTHBHASI H3MEHYUBOCTH
89 MyTanuonHasi U3MEHYUBOCTb. 1 0.5




[TpakTrueckas padborta «MyTaruu y
Tpo30¢uIIHl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpoliecca.
OnureHeTyKa 1 SNUreHOMUKa

91

['enetnka yenoBeka. [IpakTuyeckas pabota
«CocTaBiieHHE U aHATTN3 POJIOCIOBHOI

0.5

92

MeToabsl MEAUITMHCKOI T€HETUKHU

93

3HayeHNe MEeTULIMHCKON TEHETUKH B
MIPEIOTBPALICHUH U JICUCHUN TeHETUICCKHIX
3200JIEBaHUI YETI0OBEKA

94

OCHOBHbIE OHSITHS CEJIEKLUU.
Jlaboparopnas pabota «/3ydeHue copToB
KYJIbTYPHBIX PACTE€HUN U MOPO]] JOMAITHUX
YKUBOTHBIX)

0.5

95

MeToabl CeNneKIMOHHON PabOTHI.
Jlaboparopnas pabora «/3y4eHne METOI0B
CEJICKLIUH PACTCHUIN

0.5

96

JlocTrmkeHus CeNneKkuny pacTeHUN 1
XKHUBOTHBIX. [IpakTndeckas pabora
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3ydeHHe U HCII0JIb30BaHHE
TeHETUYECKHUX PECYPCOB

98

buotexHosorust Kak Hayka u 0Tpacib
npousBojacTBa. [IpakTudeckas pabora
«M3yueHne 0ObEKTOB OMOTEXHOIOTHUI

0.5

99

OCHOBHBIE HaIIPABJICHUSI CHHTETUYECKOM
OMOJIOTUH




100 XpOoMOCOMHAs ¥ TCHHAsI HH)KCHEPHUS 1
101 MeuiHCcKrue OMOTEXHOJIOTHA 1
102 PesepsHblit ypok. IloBTopenue, 1
000011IeHrEe, CUCTEMATH3AIIA 3HAHUI
OBIIEE K
11 OJIMYECTBO YACOB I1O 102 135

[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Koutponbubie | IlpakTuueckue Aara ungposbie
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI pecypesI
1 OpomtonmonHas teopus Y. Jlapsuna 1
5 JIBHoKyIIME CHIIBI SBOJIIOLIMU BUJIOB 11O Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIH 1
Y UCKYCCTBEHHBIA OTOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLMH
5 DTalbl 3BOIOIMOHHOTO MpoIiecca: 1
MHUKPO?3BOJIIOIUS ¥ MAaKPOIBOJIIOLIHS
5 [Momynsiust — seMeHTapHas eMHALA 1
HBOJIIOIIUH
3aKOoH reHeTHYecKoro paBHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBIICHHE U3MEHYHBOCTH Y '
oco0eil ogHoro Bua»
8 DneMeHTapHble (PaKTOPbI 3BOTIOLUN 1
9 DddexT ocHoBarens. Dpdekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0uu nomyJsiui: 1
reorpaduueckas, 6uogoruueckas
11 EcrectBenHbIN 0TOOP — HAIPaBIISAIOMIUN 1
(haxkTOp IBOTIOIIUHU




12

[TosoBoii oTOOP

13

[Iprcnoco01eHHOCTh OPraHU3MOB KaK
pe3ysbTaT MUKpoIBoIronuu. JlaboparopHas
pabota «M3yuenue apoMop(ho30B 1
UIM0AJIANITAuI Y PACTCHUH U )KUBOTHBIX»

0.5

14

[Ipumeps! mpucnocoOaeHuil y OpraHu3MoB:
Mopdooruueckue, pusnonornieckue,
OMOXUMUYECKUE, ITOBEICHUYECKHE.
JlaGopaTopHnas padora «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCUTEIJIbHAS
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlaGopaTopnas pabora «CpaBHEHUE BHJIOB
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUzIa

17

Bunoobpa3oBanue kak pe3yabTaT
MUKPOIBOJOIUH

18

CBs3p MHKPOIBOJIIOLIWH U SIITUACMUOJIOTUN

19

Makpossostonus. [TaneonTtonornyeckue
METOObI I/13yT-IeHI/I$I 3BOJIFOIINHU

20

EI/IOFeOrpa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHUA
3BOJIFOIIUH

21

DOMOPHOIOTrHYECKHE U CPABHUTEIBHO-
MOP(OJIOTHIECKHUE METO/IbI U3YUCHHUSI
3BOJIIOLIUU

22

MOJ'IeKy.]'IHpHO-FCHCTI/I‘IGCKI/IG,
OHMOXMMUYECKHE U MaTEMaTHUYCCKHE
MCTOABI U3YUYCHUS 3BOJIIOIINN




23

OO61Ke 3aKOHOMEPHOCTH IBOJTIOIHH

AnantuBHas paauanua. HepaBHOMEpHOCTD

24 TEMITOB 3BOJIOIIUN
KoHTponbHbI ypok 10 TeMaMm:

25 «MUKpO3BOJIONUS U €€ Pe3yNbTaThD».

«Makpo3BoroIus ¥ €€ pe3yabTaThD»

26 HayuHnblie runmoTessl IpOUCX0XKISHUS
KU3HU Ha 3emJie

97 JloHayuHBI€ MIPEeICTABICHUS O 3aPOKICHUH
KU3IHU

28 OCHOBHBIE 3TaIlbl HEOPTraHUIECKOU
ABOJIIOIINH

29 ['unoTessl 3apoXKACHUS KUZHH
Hcropus 3emin n METOBI €€ N3YUEHUS.

30 Jlabopartopnas pabota «3yuenue u 05
OTMHMCaHNE UCKOTIAEMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOB»

31 HauanbHble 3Tanbl OpraHunyecKoi
ABOJTIOIIAN

32 DBOJIIOLIUS DYKApUOT
OcCHOBHBIE 3TaIlbl SBOTIOIHNH

33 pacturensHoro Mupa. [Ipaktuueckas 05
pabota «M3yyeHnune ocobeHHOCTEH '
CTPOCHHS PACTCHUH Pa3HBIX OTIEIOB)»

34 OCHOBHBIE 3TaIlbl SBONIOIIH KUBOTHOTO
Mupa

35 DBOJIOINS )KUBOTHBIX. [IpakTudeckas 0.5

pabora «M3yduenne ocoOeHHOCTEH




CTPOCHUSA ITO3BOHOYHBIX JKUBOTHBIX»

Pa3zButure xu3Hu Ha 3emMIie 1o spam U

36
nepuoam

37 MaccoBble BBIMUPAHHS] — HYKOJIOTHYECKUE
KPHU3UCHI MPOLLIOTO

38 CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HC, ET0
0COOCHHOCTH

39 CoBpeMeHHas cucTemMa OpraHu4ecKoro
Mupa

40 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB
KonTponbhas paborta o Teme

41 «[IpoucxoxaeHue u pa3BUTHE )XU3HU Ha
3emie»

42 AHTponoJiorus — Hayka 0 4eJOBEKe

43 PazButue npencrasnenuii o
MIPOUCXOXKICHUU YeJIOBEKa
MecTo 4yenoBeka B CUCTEME OPTraHUYECKOTO

m mupa. Jlaboparopnas padota «/3ydenue 05
0COOCHHOCTEH CTPOCHUS CKEJIeTa YelIOBEeKa, '
CBSA3aHHBIX C MPSMOXOKICHUEM»

45 JIBYOKyIIIME CUITBI aHTPOTIOTEHEe3a

46 CooTHolleHre OMOJIOTUIECKUX U
COIMATILHBIX (PAKTOPOB B AaHTPOIIOTCHE3E

47 OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a

48 [laneoreneruka u najaeoreHOMUKa

49 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA




Yenoseueckue pachl. [Ipaktuyeckas padora
«3ydeHne SKOJIOTUUECKUX aanTaini
YeJI0BEKa»

0.5

50

Me)KI[I/ICI_II/IHJII/IHapHLIC MCTOABI
AHTPOIIOJIOIrnn

51

O6006menue o Teme «IIporcxoxaeHne
YeJIOBEKa — AaHTPOITOTCHE3)

52

3ap0)KI[CHI/Ie " Ppa3sBUTHUC 5KOJIOTNU

53

Mertoasl skonoruu. JlaboparopHas pabora
«3ydeHne METOI0B IKOJIOTHIECKUX
HCCIIETOBAHUM

0.5

54

3HaueHne YKOJIOTMYECKUX 3HAHUU JUIS
yeJjIoBeKa

55

Dkosnorudeckue GpakTopbl

56

Abuotnyeckue akroprl. CBeT Kak
sKosioruueckuit gpaxtop. JlaboparopHas
pabota «BbIsiBIE€HHE IPUCTIOCOOICHUI
OPTraHU3MOB K BIUSHHUIO CBETa»

0.5

57

Abuoruueckue gaxtopsl. Temneparypa Kak
sKosoruueckuit gpaxtop. JlaboparopHas
pabota «BbIsiBIEeHHE TPUCTIOCOOICHU
OPTraHU3MOB K BIUSHHUIO TEMIEPATYPb»

0.5

58

Abuotnueckue daxkTopsl. BiaxxHOCTh Kak
skosornueckuii paxkrop. Jlaboparopuas
paboTa «AHaTOMHYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUSDY

0.5

59

Cpenpbl oOuTaHusI OPraHu3MOB

60

buonornueckue puTMbl




61

XKuznennsle popmMbl OpraHU3MOB

62 bruotnyeckue akTopsl
3HaueHne OMOTUYECKUX B3aNMOACHCTBHIA

63 JUIsl CYILIECTBOBAHMs OPraHU3MOB B Cpelie
oOuTaHus

KontponbHas paboTa mo TeMe « IKOJI0Tus —
64 HayKa O B3aMMOOTHOIICHUSX OPTaHU3MOBY.
«Opranusmsl U cpeqa OOUTaAHUS.

65 DKOJIOTUIECKHE XapaKTEPUCTUKU
TIOTTYJISIITHH
OCHOBHBIE TIOKA3aTEIH MOMYJISIIUH:

66 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBast CTPYKTYpa
OCHOBHBIE TIOKa3aTEH MOIMYJISIUH:

67 POXIaeMOCTh, IPHUPOCT, TEMIT POCTa,
CMEPTHOCTH, MUTPALIAN

68 DKoJoru4ecKasi CTpyKTypa MOMYJISIIHH

69 JlnHaMyKa TOMYJISIITUN U €€ PeryJIsius

70 KpuBble pocTa YMCIEHHOCTH MOMYIISALINH.
KpuBble BbIKMBaHUS
Dkoyornyeckas Huia Bujaa. JlabopartopHast

71 pabota «IIpucnocoOneHus: CEMsH pacTeHUI 0.5
K PacCeIeHUIO»

712 Bun kak cucrema nomynsiuit

73 3aKOHOMEPHOCTH MOBEJCHUS M MUTPALIUN
KHBOTHBIX

74 KontponbHast paboTa o TeMe « IKOJI0Tus

BHUJIOB U MOMYJIALIUI»




75

Coo00111ecTBO OPraHU3MOB — OHOIICHO3

76 DKocucTemMa Kak OTKpbITasi cucTeMa

77 KpyroBoport BeliecTB 1 MOTOK YHEPTUU B
KOCHUCTEME

78 OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI

79 DKOJIOTUYECKHE TUPAMUJIBI

80 N3meHeHus: coo0IIecTB — CYKIIECCHH

81 [TpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEN U OKEAaHOB

82 [Ipupoanbie SKOCHCTEMBI. DKOCHCTEMBI
TYHAD, JIECOB, CTEIIEH, IIyCThIHb

83 AHTPOMOTeHHBIE YKOCUCTEMBI

84 Ypboskocucremsl. [IpakTuaeckas pabora 05
«M3ydenue u onrcaHue ypoOIKOCUCTEMBD) '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

85 OCHOBHBIX B3aUMOJICHCTBHII OPraHU3MOB B
IKOCHCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN

86 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJIILUOHHOM U
9KOCUCTEMHOM YPOBHSIX

87 buocgepa — obuenanerapHas 060g049Ka
3emin

88 Yuenue B. . Bepuanckoro o 6uochepe

89 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocgepsl

90 KpyroBopoTs! BemiecTs u




OHMOreOXNMHUYECKHE ITHMKJIBI

3oHanpHOCTH OrOochepsl. OCHOBHBIC OMOMBI

91 1
CyILIH

92 YcroitunBocts Onocheps 1

93 DKOJIOTHYECKHE KPU3UCHI U UX IPUIUHBI

94 BosneiicTBue genoBeka Ha Ouochepy

95 AHTpOHOFeHHvOC BOSI[CI‘/’ICTB“I/IC Ha 1
PaACTUTEIIbHBINA ¥ JKUBOTHBIA MHP

96 OxpaHa IpUPOIBI 1

97 OCHOBHBIC TIPUHIIUIIBI YCTOWYHBOTO 1
pa3BHUTHUS YEIIOBEYECTBA U TIPUPOIBI
ParonanbsHO€ IPUPOIOTIOIB30BAHKUE U

98 COXpaHEHHUEe OMOJIOTMYECKOTO 1
pazHooOpaszus 3emMin

99 Konrtponsnas padora o teme «buocdepa — 1
riio0anbHast IKOCUCTEMAY

100 Pezepn 1

101 Peseps 1

102 Peseps 1

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 11O BHOJIOI'MU TPEBOBAHUS K
PE3YJBHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHON
IPOI'PAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMSA K NMPEJIMETHBIM Pe3yJIbTATaM OCBOCHMUSI
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3zoBanmusi

ChopMUpOBAaHHOCTh 3HAHWA O MECTE W POJM OHMOJOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUN COBPEMEHHOM
€CTeCTBEHHOHAYYHOUW KapTHHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI H
pCIICHUH XKU3HCHHO BAKHBIX COIMAJIbHO-ITUYECKUX, YIKOHOMHUECKHUX,
AKOJIOTHUECKHUX TIPOOJIEM YEeIOBEYECTBa, a TAKKE B PEIICHUH BOIPOCOB
paIMoOHaIBFHOTO MPUPOAOIIONBE30BaHNUsA, B HOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIICHUSI K TIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIA/JI€ POCCUICKUX U

3apyO0eKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTUE OUOIOTHH

Brnanenue cucremoil 3HaHHMI 00 OCHOBHBIX METOJaX HAyYHOTO
[IO3HAHUS, UCIOJB3YEMBIX B OHMOJIOTMUECKHUX HCCIEIOBAHUAX >KHUBBIX
O0OBEKTOB M OJKOCHCTEM (ONMHCAaHWE, M3MEpEeHHe, NpPOBEICHUE
HAOIOZCHNH); CITOCOOAMU BBISIBICHUSI W OIICHKH aHTPOIIOT€HHBIX
W3MEHEHUH B PUPOJIE.

YMeHue BbIIBUraTh TMIIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTAIBHBIMU
cpelnctBamMu, (opMmynupys 1edb HCCIENOBaHUSA, AaHAIU3UPOBATH
IIOJIy4YEHHBIC PE3YJIBTAThl U 1€JIaTh BHIBOABI.

BriiBiacHME 3aBUCMMOCTHM  MEXKIY HCCIEIYyEMBIMH BEINYMHAMH,
00BSICHEHUE TMOTYYEHHBIX Pe3yJIbTaToOB U (hOPMYIMPOBAHNE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, Teopl/lﬁ H 3aKOHOB

YMeHue BIageTh CHCTEMOM OHONOTMYECKHMX 3HAHUW, KOTOpas
BKJIFOUAET: OCHOBOIIOJIArafole OWOJIOTUYECKUE TEPMHHBI U TIOHSTHUS
(K¥M3Hb, KJIETKa, TKaHb, OpraH, OPraHu3M, BHI, TOMYJSIMS, SKOCHCTEMA,
Ouorieno3, Omocepa; Merabonm3M, TOMEOcTa3, KICTOYHBIH WMMYHHUTET,
Ouocunte3 Oenka, OWMONOMUMEPBI, JUCKPETHOCTh, CAMOPETYJIAL,
CaMOBOCIIPOU3BENIEHNE, HAaCJIEACTBEHHOCTb, W3MEHYMBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornyeckne Teopuu: KietouyHas teopuss T. IllBamna, M.
[Ineitnena, P. BupxoBa; KIOHAJIBHO-CEJIEKTUBHOTO MUMMYyHHTeTa II.
Opnux, .M. MeunnkoBa, XpoOMOCOMHasi TEOPHUsI HACIIEICTBEHHOCTH T.
Moprana, 3akoH 3apojselmeBoro cxoacrtsa K. bapa, sBomrormoHHas

teopust Y. JlapBHHA, CHHTETHYECKas TEOpPHUS OBOJIOLUU, TEOPHUs




antporioreHeza Y. JlapBuna; Teopus Ouoreornenosa B.H. Cykauépa;
yuenue H.W. BaBuiioBa o meHTpax MHOrooOpas3usi U MPOUCXOKICHUS
KyJIbTypHbIX pacTeHui, yueHue A.H. CesepuoBa o0 nytix wu
HaIpaBIICHUSX 3BOJIOINH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHOO0OPA3Hs MOTOMKOB MEPBOTO MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieNOBaHUs Ipu3HakoB ['. Mennens;
CUEIJICHHOTO HAacJeI0BaHMs TMPU3HAKOB M HApPYIICHUS CUEIJICHUs
resoB T. Moprana; TOMOJOTMYECKHX PSIIAOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; renHernueckoro pasHoBecHus JIx.
Xapnu u B. BaiinOepra; 3apozasimeBoro cxoactsa K. Bapa;
ounoreHeTnueckuii 3akoH J. ['ekkenst, @. Mrosuiepa);

MIPUHIUIIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBuia (MuHEMyMa FO. JIuOuxa, 5KOJIOrMYECKOW MUPaMUILI YUCEN,
OMOMAaCChI U PHEPTUHN);

runote3sl (koauepBatHoit AWM. Omnapuna, nepBuYHOro OysiboHa JIX.

Xonpeitna, mukpochep C. Dokca, pudo3uma T. Uek)

Vmenue peiiaTb IOHWCKOBBIC OHOJIOrHYEeCKHe 3aJa4i; BbIABJIATH
MPUINHHO-CJICACTBCHHBIC CBiA3U MCKIY HCCIICAYEMBbIMU
OHOJIOTHYECKHMH O6’beKTaMI/I, nponeccamMmu W ABJICHUSAMU; OCJIATb
BBIBOJIbI U IIPOT'HO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIETATOB,

COCTABJIATb TCHOTHUIIMYCCKUEC CXCMbI CKPCIIHUBAHUA IJIA PA3HBIX THUIIOB
HaCJICAOBaHUA IMPU3HAKOB Yy OPraHU3MOB, COCTAaBJIATL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUH B HIKOCUCTEMAX (LIEMH MUTAHUS, TUIIEBBIC CETH)

VYMmenue YCTaHAaBJIMBATb B3aNMOCBA3U MCKAY CTPOCHUCM )41
(GYHKUIMSMHU: OPraHOMJOB, KJIETOK pa3HbIX TKaHEW, oOpraHaMu U
CUCTCMaMH OpraHOB Yy paCTeHHﬁ, JKMBOTHBIX W YCJIOBCKA, MCIKIY
dTanmamMu 0OMEHa BEIIECTB; dTallaMHU KJIETOYHOTO IHKJIA U JKU3HEHHBIX
IMUKJIOB OPraHUu3MOB; dTallaMH 3M6pI/IOHaJIBHOFO pa3sBUTHA; TCHOTUIIOM
u ¢enorunoM, ¢eHotunoM © (akTOpaMu Ccpeiabl  OOWUTaHUS;
mporeccaMy  SBOJIIOLUH;  ABIKYIIMMH  CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCHUCTEM W TPUCHOCOOJICHHUSIMU K HUM

OpraHnu3mMoB

YMeHue BbIICISTh CYILIeCTBEHHBIEC TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U dYKAPHUOT; OAHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPTraHHW3MOB, BHUIOB, OMOT€OIIEHO30B, SKOCUCTEM H
Oouochepsl; CTPOCHHS OPraHoB M CHUCTEM OPraHOB PAaCTECHMIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATEIBHOCTH, TPOTEKAIOLINX

B OpraHu3Max paCTeHHﬁ, JKHBOTHBIX H YCJIOBCKaA, OMOJIOTHYECKUX




MpoIeccoB: oOMeHa BemecTB (Merabonm3M), HHPOPMAIMH |
IIpEBpaIleHNs] SHEPTruu, OpOXKEeHUs, aBTOTPO(PHOTO U reTepoTpodHOro
TUMOB MNHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeTroreHesa, AMOpHOreHe3a, IMOCTAIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3sMHOXEHUS, UHIAUBHUyaTbHOTO PAa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCHCTBUSA T'€HOB, TE€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOIO
orOopa,  CTAaOWIM3HPYIOUIETO, JBWXKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOTO OTOOpa; aJIONATPUYECKOTO M CHMIATPHUYECKOTO
BU000pa30BaHNUs; BIUSHUS JABWKYIIUX CHJI 3BOJIOIMUA HAa TeHO(OHT
TIOTYJISIIUK;, TPUCTIOCOOJICHHOCTH OPraHU3MOB K cpejie OOWTaHus,
YepeIoBaHMsl HAINPaBJICHUA HSBOJIOLUH; KPYrOBOPOTa BEIIECTB U

IIOTOKAa SHEPIUr B SKOCUCTEMAX

CpopMHUPOBAHHOCTh YMEHHUS BBIIETATH CYIIECTBEHHBIE MPU3HAKU
BHPYCOB, KIETOK IIPOKApUOT M DYKApHOT, ONHOKIETOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OMOTEOIICHO30B M IKOCHCTEM;
0COOEHHOCTH TPOLIECCOB OOMEHA BEIIECTB ¥ MPEBPAIICHUSI YHEPTUH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOT0 M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPCHUS, pPAa3BUTHI U
Pa3MHOXCHHS, UHINBHYaTbHOTO PAa3BUTHS OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000Pa30BaHMUSI,
MPUCTIOCOONIEHHOCTH OPTaHU3MOB K cpele OOWTaHus, BIMSHUS
KOMITOHEHTOB DKOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaxX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M IMPEBPAICHUS SHEPTHH B

ounochepe

YMeHnue HCII0JIBb30BATh COOTBETCTBYIOIINE apryMeHThl,
OMOJIOTUYECKYI0 TEPMHUHOJIOTHUIO W CHUMBOJUKY JUIS JOKAa3aTeIbCTBA
poACTBa OPTraHU3MOB PA3HBIX CUCTEMATUUYCCKHUX TI'PYIII, B3aNMMOCBA3U
OpPraHW3MOB M CpelIbl OOWTaHWsS;, EJIMHCTBA YEJIOBEUECKHX pac;
HEO0OXOMMOCTH 3I0POBOT0 00pasa KU3HH, COXpaHEHUS pa3HOOOpa3us
BUJOB M DKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS IPHPOIBI M

YCJI0BCUCCTBa

YMeHue KpUTHYECKH OIeHUBaTh HHGMOpPMALMIO OUOJOTHYECKOTOo
COJIep)KaHUs; MHTEPIPETUPOBATh ITUUYECKUE ACIEKTHl COBPEMEHHBIX
ucclenoBaHMM B Ouonorud,  MeIUIUHE, OMOTEXHOJIOTHH;
paccmaTpuBath ro0anbHbIe HKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIIEHUIO K HHUM COOCTBEHHYIO

ITO3HUIIHUIO




HEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O BUOJIOT'UHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buonorus xak HayKa. JKuBble cucTeMbl U NX HU3YyUCHUC

11

CoBpemeHnHast OHOJOrusi — KOMIUIEKCHAs Hayka. buonoruueckue Hayku u
n3ydyaemble MMM MpoOiembl. DyHIaMEHTaIbHbIE, NPUKIAIHBIE U IMOMCKOBbHIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HavyeHue OuosorH B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYUYHOU
kapTuHbl mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueil. 3HaueHue OMOIOTHH B
MPAKTUYECKOW JEeATEIbHOCTH YeJOBEeKa: MEAMIIMHE, CEeJIbCKOM XO3SiCTBE,

IMPOMBIIIJIICHHOCTH, OXPaHC IIPUPOAbI

1.2

JXKuBbIe cuCTeMBI Kak MpeaMeT M3ydeHHs Onosnoruu. CBOWCTBA JKUBBIX CHCTEM:
eIMHCTBO XMMHYECKOTO COCTaBa, TUCKPETHOCTh M IIEIOCTHOCTB, CIOXKHOCTH U
YIIOPSI0YEHHOCTh CTPYKTYDHI, OTKPBITOCTH, caMOOpraHHU3aIHs,
CaMOBOCIIPOU3BEJICHHUE, PA3IPAXKUMOCTh, K3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alliU >KUBBIX CHUCTEM: MOJICKYJSPHBIM, KIETOUHBINA, TKaHEBBIMH,
OpraHu3MeHHbIH, MOTYJISIIHOHHO-BUI0BOM, HKOCUCTEMHBII
(OuoreoneHoTnueckuit), O6uocdepusiit. I[Iporecchl, MPOUCXOAAILINE B HKHUBBIX
cucreMax. OCHOBHBIC TPU3HAKU >KUBOrO. JKu3HB Kak (opma CyIIECTBOBAHUS

MaTepUu

1.3

Metonel Ouonoruveckoil Haykw. HaOmiomeHue, H3MepeHHE, SKCICPUMEHT,
cucTtemaTvzanusi, wmeraaHanus3. IloHsTHE O 3aBUCUMOM W  HE3aBUCHUMOM
nepemeHHoM. [lmanupoBanue skcnepuMenTta. [locTtaHOBKa M IpoOBEpKa TUIMOTES.
HyneBass rumote3a. Ilonsatue BBIOOPKM u €€ A0CTOBEpHOCTH. Pazbpoc B
Ouosornueckux nMaHHbIX. OIEHKa JOCTOBEPHOCTH TOJYYCHHBIX PE3YJIbTATOB.
[TpuumHBl MCKaXKEHHSI Pe3yabTAaTOB JKCIepUMeHTa. [IOHSITHE CTaTHUCTHUYECKOTO

TECTa

KneTka kak OMoioruyeckasi CucremMa

2.1

Kinerka — cTpykTypHO-(QYHKIIMOHANbHAS €AMHUIA KUBOTO. VICTOpUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopusi (T. IlIBann, M.
[netinen, P. BupxoB). OCHOBHBIEC MOJ0KEHHUS COBPEMEHHOM KJIETOYHOW TEOPHH.
MeToabl MOJIEKYJIIPHOHN M KIETOYHON OMOJIOTUH: MUKPOCKOIIHSI, XpoMaTorpadusi,
anexkTpodopes, METOJ MEYEHBIX aTOMOB, nuddepeHranTbLHoe

LHEHTPUPYTUpOBaHUE, KYIbTUBUPOBAHHUE KIECTOK

2.2

XUMHUUECKUI cOCTaB KIETKU. Makpo-, MUKPO- M YIbTPaMUKpOdIeMeHTsl. Bona u

eé POJib KaK paCTBOPUTCIISL, pearcHTa, y4aCTUC B CTPYKTYPHUPOBAHUU KIICTKH,




TeIUioperyasiund. MuHepaabHble BEIIECTBA KIETKH, UX OHOJOrudeckas polib.
Posib KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckue mnonumepbl. benku. AMHUHOKHMCIOTHBIH COCTaB  OEIKOB.
Crtpyktypbl OenkoBoii Monekynbl. [lepBuuHas cTpykTypa Oenka, MENTHIHAS
CBs3b. BTopuuHas, TpeTU4Has, 4YETBEpTUYHAs CTPYKTYphl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccudukanus 6enkos. buonorunueckue GyHKIHHM OEIKOB.
VYrneBoasl. MoHOcaxapuapl, AMCAaXapupl, OJUTrOCaxapuibl M IOJIHCAXAPUJIBI.
OOummwmii mnaH cTpoeHUs U (PU3UKO-XMMUYECKHE CBOMCTBAa  YIJIeBOOB.
Buonorudeckue GyHKIUHU YTIE€BOIOB.

Jlunuper.  TuapodwmibHO-ruApodoOHBIe cBolicTBa. Kimaccudukanus JmmmamaoB.
Tpurmuuepunsl, dochomunuasl, BOCKH, cTepouabl. buonormueckue (yHKIUU
nunuaoB. OO0IMe cBOWCTBA OMOJIOTHUECKHX MEMOpPAH — TEKY4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJTYIPOHUIIAEMOCTb.

Hyxkneunoseie kucnorel. JJHK u PHK. Ctpoenne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [puanun xommuiementapuoctu. I[lpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas ciupanb. MectoHaxoxaeHue u ouonorudeckue ¢pynkiuu JJTHK.
Buast PHK. ®ynknuu PHK B knetke.

Crpoenne wmomsekynsl AT®. Makposprudeckue cBsizu B Mosekyne ATO.
buonorunueckue ¢pynkuun AT®. BoccTaHoBIeHHBIE IEPEHOCYNKH, UX (PYHKIIMU B
knetke. CekBennposanue /JHK.

CrpykTypHas Ouonorusi: OHOXMMHUYECKHE W OHO(pU3NYECKHe HCCIeTOBAHUSA

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYT

2.3

Tunbl  kieTOK: dSyKkapuoTHdeckas U mpokapuoTuyeckas. CTpyKTypHO-
(b yHKIMOHATBHBIE 00pa30BaHUs KICTKH.

Crpoenue npokapuoTuueckoi kieTku. KietouHas creHka OakTepuil W apxem.
OCOOEHHOCTH CTpPOEHHUSI TETEePOTPOPHOH M aBTOTPOGHONW MPOKAPHUOTHUYECKUX
KJIETOK. MeCcTO U poJib MPOKAPHOT B OMOILIEHO3aX.

Crtpoenre W (pyHKIHMOHHpPOBAHWE SYKAPUOTHYECKOW KieTkd. [lmazmartmdaeckas
MeMOpaHa (riazmaneMma). CTpyKTypa Iuia3MaTudeckoi MmemOpanbl. TpancmopT
BEIIECTB 4Yepe3 IUIa3MaTUYECKyrd MeMmOpaHy: mnaccuBHbIA  (muddysus,
obneruéuHas auddy3us), aKTUBHBIA (NMEPBUYHBIA M BTOPUYHBIA aKTUBHBINA
tpa"cnopt). [lomynponunaemocts MemOpanbl. Pabora Hatpuii-kanueBoro
Hacoca. DHAOUUTO3: MUHOLUTO3, (arouuTo3. Dk3omuTo3. KiierouHas creHka.
CtpykTypa 1 (yHKIIUU KIETOYHON CTEHKH pacTeHUi, TpUOOB.

[Mutorasma. Iluto3omb. Llurockener. JIBrkeHHe IUTOIUIA3Mbl. OpraHouabl
kiaeTkd. OpHOMEeMOpaHHBIE OPraHOWIBl KIETKU: DJHJOIUIa3MaTU4ecKas CeTb
(OIIC), anmapart 'onbmku, TM30COMBI, UX CTpOeHHE U (yHKUIMHU. B3anmMocBsa3b
OJTHOMEMOpaHHBIX OpPraHOMI0B KJeTKH. CTpoeHue TPaHyISIpHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuUHTE3 KIETOYHBIX MeMmOpaH. [maakuit




(arpanynsipHbIif) 3HAOIUIA3MATHUECKU peTUKyinyM. CekperopHas GyHKIUS
annapata [onbmxu. TpaHcmopt BemecTB B KieTKe. Bakyonu pacTUTEIbHBIX
kietok. Kierounstii cok. Typrop.

ITosmyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHH, TUIACTUBL.

Crpoenne u (yHKUMHM MUTOXOHAPUN U TwiacTui. IlepBuuHBIe, BTOPUYHBIE H
CIIO)KHBIE  TIACTHABI  (POTOCHHTE3UPYIOUIMX  JYKapHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIIUX PACTEHUM.

HememOpannbie opranouasl kinetku CtpoeHne Hu (GYHKIUH HEMeMOpaHHBIX
OpPraHoOMJOB KJIETKH. Pubocombl. MukpodunaMeHTbl. MpIIeYHbIe KIETKH.
MukpotpyOouku. Kierounsiii nenrp. CrTpoeHue M JBH)KEHUE JKI'YTHKOB U
pecHruek. MUKpOTpyOOUKH IIUTOIUIa3MbI. LleHTprors.

Anpo. OOGonouka simpa, XpOMaTHH, KapHOILIa3Mma, SIAPBIIKH, UX CTPOCHHE U
bynkuun. SnepHbiii 6enkoBblid MaTpukc. [IpocTpaHCTBEHHOE PACTOIOKEHHE
XpoMocoM B HHTep(a3HOM siape. beiaku XpoMaTuHa — TUCTOHBI.

Kiierounsle BkmtoueHus. CpaBHUTEIbHAs XapaKTEPUCTUKA KIETOK JYKAPHUOT

(pacTUTENBbHOM, )KUBOTHOM, TPHOHOM )

2.4

AccuMmsIiMg M IUCCUMWIALMS — JIBE CTOPOHBI Merabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(QHBIA U reTepoTpodHbI. YdacTHe KUCIOpoia B OOMEHHBIX
mporeccax. ODHepreTHMyeckoe obOecrnedeHne KieTku: npeBpameHue ATD B
oOMeHHbIX mporeccax. DepMEeHTaTUBHBI XapakTep peakUuil KJIeTOYHOTro
MeTabonu3zMa. DepMeHTHI, UX CTPOCHHE, CBOMCTBA M MEXAaHU3M JEUCTBUSL.
KodepmenTsl. OTnnuns pepMEeHTOB OT HEOPraHUYECKHX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEJNKH-WHTUOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (hepMEHTAaTHBHBIX
peaKIyii OT Pa3IMYHBIX (PaKTOPOB.

IlepBuuHBIl CUHTE3 OpraHM4YecKMx BemecTB B kieTke. Portocuures. Ponb
XJIOpoIIacToB B mporecce ¢orocuHTe3a. CBetoBas W TeMHOBas (hasbl.
[MponykTHBHOCTH (oTOCHHTE3a. BimsHue pasnuuHbIX (AaKTOPOB HAa CKOPOCTH
¢dotocunTe3a. 3HaueHue (HOTOCUHTESA.

Xemocunres. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPHULHPYIOLINE
OakTepuu, Kejae300aKTepuu, CepoOaKTEpPUH, BOJOPOJHBIE OaKTepuH. 3HAUYCHHE
XEMOCHHTE3A.

AnHaspoOHble opraHu3Mbl. Bunel Opoxenus. IlponykTsl OposkeHHs U HX
UCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTETN O0NIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl 3HepreTuyeckoro oomena. [1oaroToBUTENBHBIN
sTan. [ MKoamu3 — 6eCKUCIOPOIHOE PACIIETIIICHUE TIIOKO3BL.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE IbIXaHue. Poiap MHUTOXOHIpUH B
nporeccax OMOJIOTUYECKOTO OKHCJICHUSI. [uxnyeckue peaxIyu.

OxucnutensHoe ¢ochopunuposanue. [IpenmymiecTsa a’poOHOro mMyTH oOMeHa




BEILIECTB Iepe] aHadPOOHBIM. I (PEKTUBHOCTH IHEPTETUUECKOT0 0OMEHa

2.5

Peakuun maTtpuyHoro cunresa. IIpMHLIMII KOMIUIEMEHTAPHOCTH B peakLUsIX
MaTpUYHOro cuHTe3a. Peanusanus HacnencTBeHHOM nHbopmanuu. I'eHeTnyeckuii
KoJ, ero cBoiicTBa. TpaHckpunuus — maTpuuHblii cuHte3 PHK. Ilpuniumnst
TPAHCKPUILNU: KOMIUIEMEHTapHOCTh, aHTUMAPAIIEIbHOCTh, aCHMMETPUYHOCTb.
Tpancnsauus u e€ stamel. Yuactue TpaHcnoptHeix PHK B OuocuHTese Oenka.
VYcnoBust OmocunTe3a Oenka. KonmumpoBanue amuHOkucioT. Ponb pubGocom B
OuocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT ¥ 3yKapHuoT. Perynsius akTUBHOCTH I'€HOB Y
npokapuot. ['mmore3za onepona (®. XKakob, XK. Mano). Perymsmust oOMEeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekneTouHble (OpMbI KHU3HM U oOnuratHele napasuthl. CTpoeHue
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHsie 3a0oneBaHus 4enoBeKa, KMBOTHBIX, pacteHuidt. CITN, COVID-19,

conuaJIbHbIC U MCIUIITMHCKUC HpO6J’I€MBI

2.6

Knerounsii mwmkn, ero mepuonbl W perymsmus. Hatepdaza u MUTO3.
OcobeHHOCTH TpOLECCOB, NpoTeKarmux B uHTepdasze. [loaroropka KieTku K
nenenuto.  IlpecunTeTndeckuid  (MOCTMUTOTUYECKHM), CHHTETUYECKHH |
MOCTCUHTETUYECKUH (IPEeMUTOTUYECKUI) TepHoaAbl UHTEP(Da3bI.

Martpuunbiii cunte3 JAHK — penmukaums. [lpunnuner permmkanuun  JIHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBAaTUBHBIA CHHTE3, AHTUIAPAJUIEIBHOCTb.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u
TeroMepasa. XpPOMOCOMHBIM Ha0Op KIETKH — KapuoTWIl. JIUIIOWIHBIA W
rarmIouaHbI  HAabopsel  XpoMocoM. ['omonoruyneie xpomocoMmsbl. IlonoBeie
XPOMOCOMBI.

Jlenenune knetku — MuTo3. CTaguum MHUTO3a M IMPOUCXOASIINE B HUX IMPOLIECCHI.
Tunel muto3a. KapuoknHe3s M LIUTOKHMHE3. bHonormdyeckoe 3Ha4eHHE MHUTO3a.
Perynsuus mutoTndeckoro nukia kiaetku. I[Iporpammupyemas kiaetouHasi rubenb
— anomnTo3.

(DYHKI_[I/IOHaJ'IBHaSI ICHOMHKaA

OpFaHI/I3M Kak OMOJIOTHYECKas CHCTEMa

3.1

O)IHOKJ'IGTO'—IHI)IG, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OpFaHI/ISMI)I nu
MHOTOTKAHEBBIC OpFaHI/ISMI)I.

@®opMBI  pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) H
mosoBoe. Buubl  O6ecrosioro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISALIHS,
(dbparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBbie KIeTku, Uiy rameTel. Meios. Craauu Meiosa.

[ToBenenue xpomocoM B meiose. Kpoccunrosep. buosiornueckuii cMpICi Meiio3a




U TI0JIOBOTO Ipouecca. Melo3 u ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenszaponsieBoe pasButHe. ['ameroreHes y >KMBOTHBIX. I[loyoBbIE Keye3bl.
OOpa3oBaHue W pa3BUTHE TMOJNOBBIX KJeTOK. CrepMaroreHe3 U OOTEHE3.
Crtpoenue mOJOBBIX KieTOoK. OMIIONOTBOpEHHE U SMOpPUOHAJIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OTNIOIOTBOPEHUS: HapyXKHOE, BHyTpeHHee. [lapTeHoreHes.
WNunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Cramum sMOpHOreHesa
KMBOTHBIX (Ha mpumepe JarymkH). [pobienue. Tunsl npodnenus. OcobeHHOCTH
IpoONIeHUsT MJIEKONMTAIOMUX. 3apOAbIIIEBbIE JIMCTKH (racTpyssiius). 3axiiajaka
OpPraHOB M TKAaHEW W3 3apOJBIILEBBIX JIACTKOB. B3auMHOE BIMAHHME 4YacTei
pa3BUBAIOLIErOCS 3apojbllia (3MOpUOHANbHAs WHAYKLMS). 3aKiajka IUlaHa
CTPOEHUSI >KMBOTHOIO KaK pe3yJbTaT HEpapXUUECKHUX B3aMMOJEHUCTBUN TI'€HOB.
Brnusnue Ha »SMOpUOHATBHOE pa3BUTHE Pa3IUYHBIX (DAKTOPOB OKpYKaIoIIEH
cpensl.

Poct u pazutne xxuBoTHBIX. [locTamMOpronanbHbIi iepuoa. [Ipsmoe u HenpsiMoe
pasButHe. Pa3Butue ¢ meramopo3oM y O€CHO3BOHOYHBIX M IO3BOHOYHBIX
KMBOTHBIX. bHONOrMueckoe 3HAUE€HUE NPSIMOTO M HENPSMOIO pPAa3BUTHUSA, HX
pacnpocTpaHeHue B npupoze. Tumbl pocra >XKUBOTHBIX. (PaKTOpBI peryisnuu
pocta KMBOTHBIX M uejoBeka. CTaguM NOCTIMOPUOHAIBHOIO pa3BUTHS Yy
KUBOTHBIX U 4eoBeKa. [lepnoipl OHTOreHe3a YenoBeKa.

PasmHoxenne u pasButue pactenwil. [ametodur u cmopodutr. Meiio3 B
KM3HEHHOM IMKJe pacteHuidl. OOpa3zoBaHue cmop B IIpolecce Menosa.
I'ametorenes y pacreHuil. OIJIOJOTBOPEHHUE U Pa3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BoifHOE OIUIOIOTBOPEHKE y IBETKOBBIX pacTeHuidl. OOpazoBaHue U

Pa3sBUTHEC CCMCHHU. MexaHU3MbI PEryiIdaiun OHTOTCHE3Aa Y paCTeHHfI " ) KMBOTHBIX

3.2

I/ICTOpI/ISI CTAaHOBJICHUA nu paSBI/ITI/ISI TCHCTUKHN KakK HaYKI/I. OCHOBHBIG
TCHECTUYCCKUEC IIOHATUSI U CHUMBOJIBIL. FOMOHOFI/I‘IHBIC XpOMOCOMBI, AJIJICJIBHBIC
T'CHBI, aJII)TepHaTI/IBHbIG HpI/IBHaKI/I, l[OMI/IHaHTHBII\/JI )41 peuecanHHﬁ HpI/I3HaK,
TOMO3UTOTa, TETePO3UroTa, YHCTas JIMHUSA, THOPUIbBI, TEHOTHMN, (HEHOTHII.
OcCHOBHBIE ~ METOJbl  T'€HETUKH: THOPHIOJIOTUYECKUMA,  ITUTOJIOTHUYCCKUH,

MOJIEKYJISIPHO-T€HETHUECKHIA

3.3

Momnorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaens — 3aK0H eIMHO00pa3us
ruOpusioB mepBoro rmnokosieHus. [lpaBuno gomuHupoBanus. Bropoit 3akoH
Menzaenss — 3akoH paclleIUIeHds Mpu3HakoB. Lluromoruueckue OCHOBBI
MOHOTHOPUAHOTO CKpeIuBaHus. [ MmoTe3a 4ucTOTH raMer.

Ananusupytomiee ckpemmuBanue. [IpoMexyTOUHBIH XapakTep HacleIOBAHUS.
Pacuiennenne npu3HakoB NpU HETIOJTHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemmuBanue. TpeTwil 3akoH MeHens — 3aKOH HE3aBUCHUMOTO

HaCJICJOBAaHUA IMPU3HAKOB. HI/ITOHOFI/I‘{CCKI/IG OCHOBBI I[I/IFI/I6pI/IJIH01"O




CKpEIIMBaHMUS.

CueruieHHOe HacnefoBaHue Tmpu3HakoB. PaGotrer T. Moprana. CuerieHHOE
HACJIEIOBAHUE TE€HOB, HApYILICHUE CUEIUICHHUS MEXIy IeHaMu. XpOMOCOMHas
TEOpHsl HACJIEACTBEHHOCTH.

I'enetnka mosa. XpoMOCOMHBIH MEXAaHHU3M OIpPEAENICHHs Moyia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U TeTeporaMmeTHbd moi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacnenoBaHue MNpPHU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'erotun kak wenoctHas cucrema. [InmeldoTpornus — MHOMKECTBEHHOE ACHCTBUE
refa. MHOXXECTBEHHBIM ajjIenn3M. B3anMoAeWCcTBHE HEAICIbHBIX T'€HOB.

Kommemenraprocts. Onuctas. [oaumepus

3.4

BianmoneiicTBie reHoTuna u cpenpl npu GopMupoBaHuu GpeHoruna. MsmMeHunBoCcTh
npu3HaKoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE IMPU3HAKU. Buabl M3MEHUMBOCTHU:
HEHACJIEJCTBEHHAs! M HACJIeICTBEHHAs.

Moaudukanmonnas ~ u3MeHunBocTh.  Ponmb  cpeasl B (hopMHpOBaHMH
MOIU(UKAIIMOHHON M3MeHunBOCTH. HopMa peakiinu npu3Haka. BapuarmoHHBIN psijt
u BapuanonHas kpuBas (B. Woranncen). CpoiictBa MoauduKarMOHHON
M3MEHYUBOCTH.

I'enoTunuyeckast n3MeHYMBOCTh. CBOICTBAa T€HOTUITMYECKON M3MEHYMBOCTH. Bubl
TeHOTUITMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOuHaTtuBHass M3MEHYMBOCTh. Mei03 W TMOJOBOM mpoliecc — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. PO KOMOMHATHBHOW M3MEHUYMBOCTH B CO3/IaHUH
TeHETUYECKOT0 Pa3HO00pa3ys B MpejiesiaX OIHOTrO BU/IA.

MyTanyoHHasi U3MEHUYMBOCTb. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W WHAYLMPOBAHHBIE MYyTalMH. SIEpHBIE U IMTOIIa3MAaTHYECKHE
Mytauuu. ComMaTu4ecKue U NooBble MyTauuu. [IpuurHbl BOSHUKHOBEHUS MYTaLUi.
MyrareHsl M WX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporiecca. 3aKOH TOMOJIOTUYECKHX PSIOB B HaciencTBeHHou u3menunBocty (H. .

BasunoB). Baesiaepaas n”3MEHUUBOCTD U HACTIEACTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoaHas TMporpaMMa HCCJIEAOBAaHHUS Te€HOMA
yejgoBeKa. MeTonbl  HM3Yy4EeHMSI T€HETMKM  4YeJOBEKa: TIeHEeaJOrHnYecKui,
OJIM3HELOBBIN, [IMTOrCHETHYECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISPHO-TEHETUUECKUM. CoBpeMeHHOE omnpezaeeHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHUPOBAHKME, TEHOTUITMPOBAHKUE, B TOM YHUCJI€ C MOMOIIbIO
[IlIP-ananu3a. HacnencTBeHHble — 3a00JICBaHMS  4ejoBeKa. I e€HHBICE U
XPOMOCOMHBIE 0oe3Hu YyeJIoBeKa. bone3nun C HacJIeICTBEHHOMI
MPEIPacOI0KEHHOCThIO. 3HAUYEHHE MEAMIIMHCKOW T€HETHKU B MPEIOTBPALICHUN

1 JICUCHHH I'eHETUYCCKHX 3a00sIeBaHni YenoBeka. CTBOJIOBEIE KICTKH




3.6

JomecTukanus v celeKkus. 3apokIeHUe CeNeKIUU U JoMecTukanuu. Yuenne H. 1.
BapuiioBa 0 1ieHTpax MPOUCXOKIECHUS W MHOT000pasus KYJIbTYPHBIX PacTCHHHU.
Ponp cenekimu B co3AaHUM COPTOB pacTeHUM M MOPOJ KUBOTHBIX. COpT, mopo/a,
TaMM. 3aKOH T'OMOJIOTMYECKHX PSAIOB B HacieICTBEHHOM u3MeHunBocTH H.H.
BagunoBa, ero 3HaueHue i CENEKIMOHHON paboThI.

Metoabl  ceneKUMOHHOW paboThl. VCKyCCTBEHHBIH OTOOp: MAacCOBBIA H
WHIMBUyaJIbHBIN. JTansl KOMOWHAITHOHHOM CCIIEKIIUH. HcnpiTanue
MPOU3BOIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHITY C MOMOIIBIO OICHKH
¢deHoTuna moToMcTBa M OTOOP MO TEHOTUITY C oMotIbio aHanu3a JTHK.
HckyccTBeHHBINM MyTareHes3 Kak METO/1 CeJIEKIIMOHHON pa0oThl. Paninanonsslil u
XUMHYCCKHA MyTareHe3 Kak WCTOYHHK MYTallMidi y KyJIbTYpHBIX (hopm
opranu3moB. Hcrmonp3oBaHWE€ TEHOMHOTO PEIAKTUPOBAHHMS U METOJOB
pexomOunanTHBIX JIHK nist momydenust mcxoiHoro MaTepuaa Jijisi CENeKIUU.
[Tomy4yenne nomuruionoB. BHyTpuBHIOBas ruOpuaM3anus. BiM3KoponcTBeHHOE
CKpelIMBaHue, WM WHOpuAMHT. HepojCcTBEHHOE CKpeIMBaHWE, WIM ayTOPWIVHT.
I'erepo3uc u ero mpuuunsl. Mcnonp3oBaHue rerepo3uca B cenekimu. OtnanéHHas
ruOpuan3anys. [Ipeogonenue Oecrutomusi MEXBUAOBBIX THOpHUAOB. JlocTkeHMs

CCIJICKIIM paCTeHI/Iﬁ H XXMBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3YeMbIe B OMOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHM3MBl, HUX  XapaKTepUCTHKa. TpaaulMoHHas  OMOTEXHOJIOTHS:
xje0orneyeHne,  MOJydYeHHE  KUCIOMOJOYHBIX  TNPOAYKTOB,  BHHOJEIHE.
Muxkpo6uonoruueckuii cunte3. OOBEKTHI MHMKPOOHOJIOTHUECKUX TEXHOJIOTHH.
[MpousBomcTBO  Oenmka, aMUHOKHCIOT H  BHUTAMHHOB. UckyccTBeHHOE
OILUIOOTBOpPEHUE. PEKOHCTPYKIMS SMIEKICTOK U KIOHMPOBAHUE JKWBOTHBIX.
Meton TpaHCIUTaHTalUK SAEP KIETOK.

XpoMOCOMHAasi M T€HHas WHXEHepHs. VICKyCCTBEHHBI CHHTE3 TIe€Ha U
KoHcTpyupoBanue pexkoMOuHaHTHbIX JIHK. JlocTuxkeHuss M TMepCreKTUBBI
XpOMOCOMHOM ¥ T€HHOW WH)XEHepuH. MenuuuHckue OHOTEXHOIOTHH.

Hcnonp30Banne CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/IC OpraHn4eCcKoOro Mupa

4.1

buonoruueckoe  pasHooOpa3zue  opraHuzmoB.  CoBpeMeHHas  cHCTEMa
opranuueckoro mupa. IlpuHnunel knaccupukanuum opraHuzMoB. (OCHOBHbBIE
CUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

OcoOeHHOCTH CTPOCHUS M KHUIHEACSITEIbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakTepuu, apxeu, oJHOKJIETOUHbIE I'PUOBI, OJHOKIETOUHBIE BOAOPOCIH, APYTrue
npoTucTsl. KonoHuanbHble opranu3mbl. JIBH>KEHUE OJTHOKIETOYHBIX OPTaHU3MOB:
amM&OouaHOe, KIYTHKOBOE, PECHUYHOE. 3alliTa y OAHOKIECTOYHBIX OPraHU3MOB.

PaSI[pa)I(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucol




4.2

MHoOrokJjeTouHble pacTeHus. B3auMoCBs3b YacTeld MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opranbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O opranu3ma. OpraHusm
Kak eauHoe uenoe. TkaHu pacteHud. TUIBI  pacTUTENBHBIX  TKaHEM:
oOpa3oBaTenbHasi, TOKPOBHAs, MPOBOJSAIIAsl, OCHOBHAasg, MEXaHUYECKas.

OcobeHHOCTH CTpOeHus, PYHKIMHA U pacroiOoKeHUs TKaHEe B OpraHax pacTeHUH

4.3

BereratuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHUN. DYHKIIUU OPraHOB U CUCTEM
opranoB. Kapkac pacteHunil. /[BU>keHUE MHOTOKJIETOUYHBIX PACTEHHUM: TPOIIU3MBI U
Hactuu. llormnomeHne BOABL, YIVIEKUCIONO ra3a M MUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pacrenuil. Auddysus razoB yepe3 MoBepXHOCTh KIETKH.
TpancriopTHele cucTeMbl pacTeHuil. Beinenenwe y pactenmil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpeacTBa mMacCMBHOM M XHUMHYECKOM
3amuThl. OUTOHIUBI.

PasgpaxxumocTe M perynsanus y OopraHu3mMoB. PazgpakxmMocTe M peryinsinus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIETOUHBIE  KMBOTHBIC. B3amMOCBSI3p  YacTeli  MHOTOKJIETOYHOTO
opranu3ma. TkaHU, OpraHbl ¥ CUCTEMbl OPTaHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHU )KUBOTHBIX U 4Y€JIOBEKA. THIIbI
JKMUBOTHBIX TKAHEW: SINUTENHANIbHAS, COCIMHUTEIbHAS, MBbIIICYHAsi, HEpPBHAas.
OcoOenHocT CcTpoeHUs, (YHKIUMHA U paCHONIOKEHUs TKaHeld B OpraHax

JKHBOTHBIX M YCJIOBCKaA

4.6

Oprasbl U CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPIaHOB.
Onopa Ttena opraHu3moB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbiii U BHyTpeHHMI ckeneT. CTpoeHHe W THUIbl COEAUMHEHUS
KOCTEH.

JIBIDKEHHE MHOIOKJICTOYHBIX JKMBOTHBHIX. IluTanue KUBOTHBIX. IluTaHue
MMO3BOHOYHBIX JKUBOTHBIX. JpIxaHue xuBoTHBIX. KoxkHOe apixanue. XKabepHoe u
JIErOYHOE JhIXaHHE.

JIpIXxaHrue TMO3BOHOYHBIX >KMBOTHBIX. DBOJIOIMOHHOE YCJIOKHEHHE CTPOCHUS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. J[pIxaTenbHas cucTeMa 4ejioBeka. MexaHuszm
BEHTWISIUMKM JIETKUX y MTHI] W MJIEKONUTAOMMX. TpaHCmopT BEHIECTB Y
Opranu3MoB. TpaHCHIOPT BEHIECTB Yy >KMBOTHBIX. KpoBeHOCHas cucrema u eé
OpTraHbl. KpoBeHocHass  cucrema  MO3BOHOYHBIX  YKHBOTHBIX. Kpyru
KpoBOOOpaImieHusi. JBOJIONMOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI MMO3BOHOYHBIX XKMBOTHBIX. BbifeneHue y opranu3moB. Beinenenue y
#KUBOTHBIX. COoKpaTuTenpHble Bakyosun. Opransl BelaeiaeHus. CBs3b OJOCTH TEa
C KPOBEHOCHOM M BBIICIUTEIBHON cucTeMamu. BplnelieHne y MHO3BOHOYHBIX
KUBOTHBIX. 3alIUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI UM uX

IIPOU3BOJAHBIC.




Pa3apaxuMoCTh ¥ peryisiuus y opraHu3MoB. Pa3ipakuMoCTh y OZHOKJICTOYHBIX
opranm3MoB. Takcucel. Pa3apa’kumMocTe W perynmsinus y MHOTOKJICTOYHBIX
pactenuil. PocToBble BemecTBa U X 3HaYEHUE.

HepBHas cuctema u peduieKTopHas perysiiusi Y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBHas cuctema u e€ oTesnbl. DBOMIOIMOHHOE YCI0KHEHHE CTPOSHHUsS] HEpBHOM
CHCTEMBI y KUBOTHBIX.

PazpaboTka anroputMoB M mporpamMMm s dPQPEeKTHBHON (HYHKIHMOHATBEHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  TPOTEOMOB,  MeTabOJIIOMOB

MHUKPOOPTraHU3MOB, PACTCHUM, )KUBOTHBIX U YEJIOBEKA

OpraHu3Mm 4eloBeKa U €ro 3JI0pOBbE

5.1

OpraHel ¥ cUCTEMBI OPraHOB yesnoBeka. OTIebl TOJIOBHOTO MO3ra T03BOHOYHBIX
KHUBOTHBIX. Peduexkc u peduekropHas nayra. be3yciioBHbIE U yCIOBHBIC
peduiekcbl. ['ymopanbHas peryiasiuss W SHAOKPHHHAS CHCTEMa >KUBOTHBIX H
yenoBeka. JKene3sl 3HIOKPHUHHON CUCTEMBI U X TOPMOHBI. J[elicTBHE TOPMOHOB.
B3auMocCBsI3p HEPBHON M HHIOKPUHHOW cucTeM. [ umortamamo-runodusapHas

cucreMa. Pediekc u pedrekropHas qyra. besycnoBHbie U yCIOBHBIE PeIICKCHI

5.2

3ammTa opraHu3ma oT Oosie3Hed. iMMmyHHas cuctema yenoBeka. KieTouHwlii u
TYMOpaJbHBI UMMYHHUTET. Bpoxn€HHBIN, NpUOOpeTEHHBIN crnennduueckui
uMMyHHUTET. Teopusi  KIOHaNbHO-celeKTUBHOro ummyHutera (I1.Dpmux,
®.M.beprer, C.ToneraBa). BocmanuTtenbHble OTBETHI OpraHu3mMoB. Poib

BpO)K,I[éHHOl"O HMMYHHUTETA B Pa3BUTUN CUCTCMHBIX 3a00J1eBaHNM

5.3

KpoBenocnas cucrema u e€ opranbl. Cepaile, KpOBEHOCHBIE COCYIBI U KPOBb.

Kpyru xpoBooOpaienus. Pabora cepna u e€ perymsus

5.4

Jpixanue yenoseka. [uddys3us ra3oB uepe3 MOBEPXHOCTh KIETKHU. JlpIxarenpHas
cuctemMa 4YenoBeka. JIpIxaTenbHas TMOBEPXHOCTb. Perynsius  JIbIXaHUs.

JlpIxaTeabHble 00BEMBI

5.5

HI/IH_ICBapI/ITCJ'IBHaH CHUCTCMaA YCJIOBCKA. OT,Z[GJ'IBI MUIICBAPUTCIIBHOIO TpaKTa.
HI/IH_ICBapI/ITCJ'IBHLIe KCEJIC3hI. BHy'TpI/IHOJ'IOCTHOG n BHYTPUKIICTOYHOC

MUIIEBapEHUE

5.6

IlokpoBsl u wux mnpousBoanbie. Opranbl BbyieneHusa. [louku. Crtpoenue u
¢byHkunonupoBanue Heppona. OUIBTpALHs, CEKPELMs U 0OpaTHOE BCACHIBAHUE

KaK MEXaHU3MbI paboThI OpraHoB BeieneHus. OOpazoBaHHe MOYH Y YeJIOBEKa

5.7

I[BI/I)KGHI/IC yeJIoOBeKa: MbllieyHast cucreMa. CKeJeTHBIE MBIIIIOBI M HUX pa60Ta.

CrtpoeHue u TUIBI COEAUHEHUSI KOCTE!

Teopus sBomoMK. Pa3zBuTHe xu3HU Ha 3emIie

6.1

3BOJ'IIOI_[I/IOHH8.SI TCOpHUA 4. I[apBI/IHa. Hpe,[[HOCLIJIKI/I BO3HHUKHOBCHUS

AapBUHH3MA. Kuzue n Hay4dHas ACATCIbHOCTDb 4. I[apBI/IHa.




JIBmkymue cuiibl 3Bodonuu BuaoB no Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTh
pa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHas W3MEHYMBOCTh, Oopnba 3a
CYyIIECTBOBAHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBINH 0TOOD).

Odopmrnenne cuHteTndeckoil Teopuu 3Boiroruu (CTD). HeittpanbHas Teopus
sBonon. COBpeMEHHAsl SBOIOIMOHHAS OHOJIOTHS. 3HAYCHHE HBOJIOIIMOHHON

Teopur B POPMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[lomynsiuyst kak 3JIeMEHTapHas €IMHULA SBOMOLMH. COBpEMEHHBIE METObI
OLIEHKM T'€HETUYECKOro pa3sHooOpa3ust M CTPYKTYypbl momyisiui. M3menenue
reHooHJa TOMYJSIUN KaK 3JIEeMEHTapHOE OHBOJIOIMOHHOE sBIEHHE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. BaitaGepra.

DOnemeHTapHbIe (AKTOPhl  (JABYDKYIIME CHJIBI) DSBOJIONUH. MYTaIMOHHBII
npouecc. KomOunaTuBHast wu3MeHUMBOCTh. Jlpeilp reHoB — chydailHble
HEHANpaBJIEHHbIE HM3MEHEHUs 4YacToT ajuiegedl B momyasuusax. Oddexr
OCHOBATEJIA. Murparnumu. N3onsauns MTOMYJISALIAN reorpaduueckas
(mpocTpaHCcTBEHHas ), OrosoruuecKas (pernpoyKTUBHA).

EcrectBennniii  oTOOp — Hampamistoumi  (aktop dBomonud.  DopMbl
€CTECTBEHHOTO0  OTOOpa: JABWXKYIIWMK, CTAaOWIM3UPYIONIUH, pa3pbIBAIOIINANA
(mm3pyntuBHbi). [TonoBoit oT6OP.

[Ipucnoco0NeHHOCT, ~ OPraHM3MOB  KaKk  pe3yiabTaT  MUKPOIBOJIIOLHUH.
Bo3HukHOBEHHE  TPUCIIOCOONEHMI y  OpraHu3MoB.  ApoMopdo3sl U
uanoanantauuu. [Ipumeps! npucnocodaennit y opraHusmMoB. OTHOCUTENBHOCTh
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm U CcTpyKTypa. BumooOpa3oBanue Kak pe3ynabTar
MUKpPOIBOJIONMH. M3omsmus — xiroueBoil (akrop BumooOpazoBanus. Ilytu u
CIOCOOBI BUJ1000pa30BaHMUS: aJIoNaTpU4YecKoe (reorpaduueckoe),
CUMIIAaTpUYECKOe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUILUIOMIU3AIIMS,
rudpuaunsanys). JJInTenbHOCTh 3BOIIOLMOHHBIX TPOLECCOB.

Mexanu3mbl (GopMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pasusl.

Posib 3BOMIONMOHHON GUONIOTMU B Pa3pabOTKE HAayYHBIX METOJOB COXpPaHEHUs
O6uropa3zHooOpaszusi. MUKpPOIBOIIONUS U KOABOJIOLMSA IMApa3UTOB U UX XO3SEB.
MexaHu3mbl GOPMUPOBAHHUS YCTOMYMBOCTH K aHTHOMOTHUKAM M CITOCOOBI 0OpHOBI

C Hel

6.3

MeTtoasl u3ydueHus Makpod3Boironuu. [lameoHTonornyeckue MeTOAbl H3y4EHUS
sBosonmu. [lepexonubie popmbl U QuitOreHeTHYEeCKre psAbl OPraHU3MOB.
buoreorpaduueckue meroasl uzydeHus sBomonun. CpaBHeHue Gruopsl U GpayHbl
MaTEepUKOB M OCTpOBOB. buoreorpaduyeckue odbnactu 3emian. Buasi-sHnemMuku u
PEJUKTBHI.

3M6pI/IOHOFI/I‘{eCKI/IC )41 CpaBHI/ITCHBHO-MOp(I)OJIOFI/I‘-ICCKI/IG METOAbI H3YUYCHUSA




IBOJIONMH. [ CHETHYEeCKHE MEXaHWU3MbI SBOJIIOIIMK OHTOTCHE3a W IOSIBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJOTMYHBIE W  aQHAJOTUYHBIC  OpTaHBI.
PynumenTtapuble  opraHbl M aTaBU3MBL. ~ MOJEKYIsIpHO-T€HETHUECKHE,
OMOXMMHUYECKHEe ¥  MaTeMaTHYeCKhe  METOAbl  W3YYEeHHUS  DBOJIOIHUHU.
I'omonoruunsie reHpl. COBpeMEHHBIE METOMABI MOCTPOCHHS (PUIOTEHETHYECKUX
JIepEeBbEB.

XpOMOCOMHBIC MyTalliu 1 3BOJIIOLUA TCHOMOB.

OO6mue 3akoHOMEpHOCTH (TMpaBuia) HBOMONKU. HeoOpaTUMOCTh IBOIIOIUU.

AI[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOIINHU

6.4

Hayunple rumnorte3bl MNPOMCXOXKICHMA JKM3HM Ha 3emie. AOHOreHes u
naHcnepmus. JloHaydHbIe IPEICTAaBICHUS O 3apOKICHUH KU3HU (KPEallOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKACHUS JKU3HU U €€ ONpPOBEPIKEHUE ONBITAMU
®. Pemu, JI. Cnamnanuanu, JI. Tlactepa. IlpoucxoxxneHue KU3HU H
acTpoOHOJIOTHSI.

OcHOBHBIE 3Tanbl HEOPraHWYECKOW HBoMOIMU. [lnmanerapHas (reosiormueckas)
IBONIONMA. XHUMHYECKasi »JBOJIONUA. AOWOTCHHBIM CHHTE3 OpPraHUYECKUX
BemecTB u3 Heopranmdeckux. Omeir C. Mwmiepa u I'. FOpu. OO6paszoBanue
nonuMepoB U3 MoHoMepoB. KoauepBatHas runore3a A.M. OmnapunHa, runoresa
nepBuuHoro OymboHa JIk. XonaeitHa, reHetudeckas rumotesa I. Meémnepa.
Pu6osumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MPOTOKIETKH.

Hctopusa 3emmn u meronsl €€ usydeHus. Mckonmaemble OpraHMYECKHE OCTATKH.
I'eoxpononorust nu €€ Meroasl. OTHOCHUTENIBbHAs M aOCONIOTHAsT TE€OXPOHOJIOTHS.
I'eoxpoHooruyueckas mKasia: 0HbI, 3pbl, HEPUOBI, SITOXH.

Hauanbnbie sTansl opranndeckoi 3Boirouuu. [losBieHne M 3BOTIOLUS MEPBBIX
KJIETOK. OBoyonMst MeTabonn3ma. BO3HMKHOBEHHME TMEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIOT TIEPBBIX Ha 3eMJIe COOOIIECTB.
CrpomaronuTsl. [IpokapuOThl U 3yKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYycOB. lIpoucxokaeHue MHOIOKJIETOYHBIX OpraHW3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PyII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl HBOJIONMU BHICIIUX pacTeHuil. OcHOBHBIE apoMop(do3bl
pactreHuii. Bbixom pactenuid Ha cymy. [losiBlieHuE CHOpPOBBIX pacTeHUM U
3aBoeBaHne MMH cymu. CemeHHble pacTeHus. IIpomcxoxkIeHne IBETKOBBIX
pacTeHuN.

OcCHOBHBIE 3Tambl 3BOJIIOLMU JKUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBrie XOp10oBbIE KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS [TO3BOHOYHBIX.

[Mpoucxoxnenne ampubmii u pentuiuii. IlpoucxoxneHne MICKONUTAONNX H




ntun. [Ipunnun xiarodeBoro apomopdosa. OcBoeHHe O€CHO3BOHOYHBIMHM U
ITO3BOHOYHBIMHU )KMBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMIe [0 HpaM U NEpHOAaM: apXel, IPOTEPO30H, MATIEO30H,
Me3030#, KailHO30#. OOm@as XapakTepuCTHKa KJIMMaTa W TeOJOTHYECKUX
nporeccoB. [losiBieHue U paciBeT XapaKTEPHBIX OPraHU3MOB. YTlIe00pa3oBaHue:
€r0 YCIIOBHSA U BIIMSIHUE HA Ta30BbIN cOCTaB aTMOc(hephl.

MaccoBble BBIMUpaHUs — DKOJIOTMYECKHME KPHU3UCHI Ipouuioro. IlpuyuHsl u
CJIEJICTBUSL MacCOBBIX BbIMHpaHUil. COBpPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €0

0COOEHHOCTH

6.5

Pasnenel m 3amaunm anTpomosorud. Metoael aHTpomnosiornd. CTaHOBIEHUE
IIPE/ICTABICHUI O IPOUCXOXKIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO uyenoBeKa € KUBOTHbIMHM. CHCTEMaTHUECKOE IOJIOKEHUE YeNIOBEKa.
CBunerenbcTBa  CXOJACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIbHO-
MOP(OJIOTHIECKHUE, AMOPHOJIOTUYECKHE, (hU3M0JIOT0-OMOXUMHYECKUE,
noBegeHyeckre. OTInYus 4enoBeKa OT JKUBOTHBIX. [IpAMOX0KaeHNEe U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CHIHAJIBHOM
CUCTEMBI.

JBmwkymme cuibl (QakTopel) aHTPOMOreHe3a: OMONOrHYecKHe, COILMaIbHBIC.
CooTHoleHrne ONOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOINOT€HE3E.
OCHOBHBIE CTaJlMM AHTPOIIOT€HE3a. ABCTPAJIONIUTEKU — JBYHOTHE NIPEAKY JIFOACH.
UYenoBek  yMenblil, IEpBbIE U3TOTOBICHUSA  OpyAaud Tpyaa. UYenosek
NpSAMOXOAAIIMM M TEepBbIM BbIXOA JroAed 3a mpenensl Adpuxu. YemoBek
reiaensoeprekuii — oOLIMI MpeloK HeaHAEPTATbCKOTO YelloBeKa M YelloBeKa
pasymHoro. YenoBek HEaHJEPTaJbCKUN KakK BHUJ JIIOJECH XOJIOAHOTO KIMMAaTa.
UenoBek pa3yMHBIE COBPEMEHHOI'O THIIA, JECHHUCOBCKUN YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a MpeaenamMu AQpUKH.

DOBONIOIMS COBPEMEHHOIO uejoBeKa. EcTecTBEHHBIH OTOOpP B HOMYJIALHMAX
yesioBeka. MyTallMOHHBIN mpouecc u nonuMopdusm. IlonynsaunoHHble BOJIHBI,
npeiid reHoB, Murpanus U «3GHEKT 0OCHOBATENS» B MOMYJIAIHUAX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilonstue o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpajoO-HerpouJHas  (9KBaTOpHUalbHAs),  MOHTOJOWJHAS
(a3maTcko-aMepuKaHCKas). Bpems u myTH pacceieHHs ueloBeKa IO IUIaHEeTe.
EnuncrBo  yenmoBedeckux pac. HaydHas  HECOCTOSATENBHOCTb  pacu3Ma.
[IpucnocoOieHHOCTh 4YelloBeKa K pa3HbIM YCIOBUSM OKpPY)KAIOLIEH cpembl.
Bnusinue reorpaduueckoit cpenpl U Apeiida TreHOB Ha Mopdoioruro U

(U3MOTIOTHIO YeIOBEKa

ODKOCHUCTEMEI U MpUCymuec MM 3aKOHOMEPHOCTH




7.1

Paznensl u 3agaun sxkonoruu. CBsi3b 3KOJIOTMHU C IPYTUMHU HayKaMH.
Mertoabl skonoruu. IloneBble HaOmoAeHUSA. OKCIEPUMEHTHI B HKOJOTHM:
IpUpOAHbIE U JabopaTopHble. MojaenupoBaHHE B 3KOJOTMH. MOHMTOPUHT

OKpY’KaroIlel CpeJibl: TOKAIbHBIN, peTHOHANBHBIN U TJ100aTbHBIH

7.2

Dkonorudeckue (GakTopsl M 3aKOHOMEPHOCTH ux nedctBus. Kmaccuduxarms
HKOJIOTUYECKUX (PAaKTOpOB: aOuMOTHUYECKHe, OMOTHYECKHE, aHTPOIOTEHHBIE.
OOme 3aKOHOMEpPHOCTH JEUCTBHS 3SKoyorndyeckux ¢akropos. IIpaBuio
munnmyma (K. Hlnpenrens, 0. JIu6ux). TonepantHocTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak sKoyoruueckuii (axrop. JleiicTBue pa3zHbIx
Y4aCTKOB COJIHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TIPYIIIBI
pacTeHuil W JKMBOTHBIX IO OTHOIICHWIO K cBeTy. CuTHanbHas pojib CBETa.
DOTONEPHUOIU3M.

Temneparypa kak okojormyeckuil ¢akrop. [JleiictBue Ttemmeparypbl Ha
opranu3mbl. [[OMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 9kojorumveckuii (axrtop. IIpucmocobneHusi pacteHuit K
noJiep KaHuio0 BoAgHoro Oananca. Kiaccudukainus pacTeHUl MO OTHOLICHHIO K
BoJie. [IprcnocobneHust >KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKHMA.

Cpenpl oOuTaHUS OpPraHW3MOB: BOJHAs, HA3EMHO-BO3JYIIHAs, [OYBEHHAs,
ryOMHHAs ~ TMOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DHU3UKO-XMMHUYECKHE
0COOEHHOCTH cpel OOuTaHus OpraHu3MoB. [IpucrmocoOneHHs OpraHu3MoB K
’KM3HM B Pa3HBIX Cpefax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMbI. CYyTOYHBIE M TOJUYHBIC
put™mbl. [IprcnocoOIeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHUSIM YCIIOBHMA
KHU3HH.

XKuznennsie popmer opranu3moB. [lonarue o xuzHeHHOH (opme. JKU3HEHHbIE
(bOopMBI pacTeHMii: JepeBbs, KyCTAPHUKH, KYyCTApPHUYKH, MHOTOJICTHHE TPAaBBI,
oJlHoJieTHUE TpaBbl. JKu3HeHHbIe (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHMS 1 00pa3a )KU3HHU.

buotnueckue dakropbl. Buabsl OMOTHUYECKHX B3aMMOJCHCTBHI: KOHKYpEHIUS,
XHUIIHUYECTBO, cMMOUO03 U ero ¢opmel. [lapazutusMm, xoomepanus, MyTyaausMm,
KOMMEHCaJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Hetpoduueckue
B3aUMOJIeHCTBUS  (Tomuueckue, (Qopuueckue, ¢dadbpuyeckue). 3HaUYeHUE
OMOTMYECKMX B3aMMOJEHCTBMIA JUIi CYyLIECTBOBaHHMS OpPraHHU3MOB B cpelne

oOuTaHUs. HpI/IHI_II/Il'I KOHKYPCHTHOT'O UCKIIFOYCHUSA

7.3

OKOJIOTHUECKHUE XapaKTCPUCTUKU TIOITYJIIAINH. HOHYJ'I}II_[I/IH KaKk OHOJIOrHYecKas

cucreMa. Posib HEOTHOPOIHOCTH cpefibl, PU3HUECKUX OaphepoB U OCOOCHHOCTEN




OHOJI0TUM BUJIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHOH CTPYKTYpBI MOMYJISIUIL.
OcHOBHBIE MOKa3aTeau NOMYJSLUWU: YUCIEHHOCTb, IJIOTHOCTb, BO3PAacCTHAs H
MOJIOBass CTPYKTYpa, PpOKIAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpausi.

Dkonoruyeckasi CTpykrypa nomyisiuud. OILIeHKa YHUCIEHHOCTH MOMYJISALMH.
JIluHaMuKa TOMyJALUUU U €€ peryisauusa. buoTudeckuil MOTeHIUaN MOIYJISLUH.
MopenupoBanue AWMHAMUKH —nonyiasiuud. KpuBble pocTa  UMCIEHHOCTH
nonyisiuud. KpuBble BbDKMBaHUSA. Perynsiius 4UCIEHHOCTH MOMYJNSIUN: poib
(akTopoB, 3aBUCANIMX W HE 3aBUCANIMX OT TUIOTHOCTH. OKOJOTUYECKUE
cTpareruu BUoB (I- u K-ctparerun).

[TonssitTue 00 »dKojormdeckod HuUme Buga. MecrooOuTtanwe. MHoOromepHas
MoJenb dKojgorndyeckod Humm Jx.M. XartunHcoHa. Pa3mepnl 3KOJIOrMYEeCKOu
Huy. [loreHnManpHas U peaau30BaHHAS HUILIH.

Buag kak cucrtema nomynsuuid. Apeanbl BUIOB. Buabl U UX KU3HEHHBIE
CTpaTerHMu.  3aKOHOMEPHOCTM  NOBEACHUS M MHUIpaluid  KUBOTHBIX.

buonornueckue nHBa3zun JYyXCpOAHBIX BUIOB

7.4

CoobOmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBs3u MEXIy
opranu3MamMu B OwuoreHoze. DkocucTeMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). DyHKUMOHANBHBIE OIIOKM OPraHU3MOB B JIKOCHCTEME: MPOIYIICHTHI,
KOHCYMEHTHI, penayueHTsl. Tpodudeckue ypoBHH. Tpoduueckue 1enud U CETH.
Abuotndeckue 61moku skocucteM. [1ouBbl M WIBI B 3KOcHcTeMax. KpyroBopot
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM 3KOCUCTEMBbI. buomacca v HpOayKIus. DKOJIOTUYECKHE
nmUupaMuJabl YUCCII, OHMOMAcCCHI U OHCPIUn.

HampaBrnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKLECCMM M MX IPUYUHBL. AHTpPONOIreHHbIE BO3JCHCTBUSA Ha
cykueccun. KimmmakcHoe coobmiectBo. bruopasnoobpasue u moiHota KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

[Ipupoanbsie 3KOCHUCTEMBI. AHTPONOTEHHBIE HSKOCUCTEMBI. ATPO3KOCHUCTEMA.
ArporieHos. Paznnuus Mexy aHTpONOT€HHBIMU U IPUPOJIHBIMUA SKOCUCTEMAMH.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opozackas dmopa u
¢dayna. CuHaHTponU3alus TopoacKoil (payHsl. buonornueckoe u xo3siiicTBEHHOE
3HaYEHUE arpo’KOCHCTEM M ypOo3KocHucTeM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHM3MOB B SKOCHUCTEMAX.

[lepeHoc sHEprum M BELIECTB MEXKIY CMEKHBIMU SKOCUCTEMAaMH. Y CTOMYHUBOCTH
OpraHMW3MOB, TMTOMYJSIIUA W SKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3CUCTBUN

7.5

buocepa — oOmemnanerapHas o0Oojiouka 3emiid, TA€ CYIIECTBYET WIH




cymecTtBoBasiia ku3Hb. Yuenwe B.M. Bepraackoro o Oumocdepe. ObGmactu
ouocdepsl u e€ cocta. XKuBoe BemiecTBo 6nochepsl 1 ero PyHKITHH.
3aKOHOMEPHOCTH cCyIlecTBOBaHUs Ouocdepbl. OcoOeHHOCTH Onocdepsl Kak
rno0anbHOM  sKocucTeMbl.  J[MHaMHueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB M OHOT€OXMMHUYECKHE IMKIBI (yriepona, a3oTa).
PutmudHOCTS siBeHUl B 6nocepe.

3onanpHOCTE Ouocdeprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHIPA,
XBOWHBIE Jieca, CMEIIAaHHBIE M IIMPOKOJMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHUYECKHUE JIeca, BBICOKOTOphbS. Kimmar, pacTUTEIbHBIA U
KUBOTHBII MUp OMOMOB CYIIIH.

Crpykrypa U (QyHKUHS KUBBIX CHUCTEM, OLEHKAa UX PECYpCHOIO IMOTEHLMAIA U

o6unochepHbIX QyHKINN

7.6

DKOJIOTHUECKUE KPU3HUCHI U UX TMpUUUHBI. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arps3HeHne BO3MYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOW CPEJIbL.
Oxpana BoAHBIX pecypcoB. Paspymenue mouBbl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue kimMmara.

AHTpOIIOT€HHOE BO3JCUCTBUE HA PACTUTENIbHBIM M XKUBOTHBIA Mup. Oxpana
PaCTUTENBHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPHUHIHUIIBI OXpaHbl MPUPOIBL.
Kpacuble kuuru. Ocobo oxpansemble mpupognsie Ttepputopun (OOIIT).
Borannueckue caapl ¥ 300J0THYECKUE TTAPKU.

OCHOBHBIE TPHHIMUIIBI yCTOMYMBOTO pa3BUTHs YEIOBEYECTBA M TMPUPOIBL
PamonanbHOE€  MPHUPOJOINONIB30BAaHME U COXpaHEHHE  OMOJIOTHYECKOTro

pa3zHooOpa3zus 3eMiu










