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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmery "buomorus" (manee - Ouojorusi) Ha
YpOBHE cpefHero oodimiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDeneparbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepamum,
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 «EcTecTBEeHHO-
HayuHble npenMerbl». CornacHo mnonoxenuasm OI'OC COO npodunbHbIE
yueOHbIE MPEIMEThI, U3ydyaeMble Ha YIIIYOJIEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
mubdepennmaniy  oOy4eHHs] Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs U
NpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, CpeaHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Y4yeOHBIX TNPEIMETOB JOJKEH ObITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIIEHUE 00pa30BaTENbHbIX, BOCHUTATEIbHBIX M Pa3BUBAIOIINX
3a/a4, CBSI3aHHBIX C mpodopueHTanrell oO0ydJalomUXcd W CTUMYJIHPOBAHHEM
UHTEpeca K KOHKPETHOM 00JIacTH Hay4yHOrO 3HAHUS, CBSI3AHHOIO C OWOJIOTHEH,
MEAUIMHOM, SKOJIOTHUEH, TICUXO0JI0THEN, CIOPTOM HJIK BOEHHBIM JIETIOM.

[Iporpamma mo yuebHOMYy mpenmery "buonorus" naér mpencraBieHHE O
Henu M 3ajadax HM3ydyeHus ydyeOHoro mnpeamera «buonorus» Ha yriryOJI€HHOM
ypOBHE, onpeenser o0a3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €r0
CTPYKTYPUpOBaHME TIO pa3feliaM W TeMaM, paclpeiesieHue T0 Kiaccam,
PEKOMEHJIyeT MOCJIEeI0BaTeIbHOCTh HM3yYeHHUs] y4yeOHOro marepuaia ¢ y4EToM
MEXIPEJAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH, JOTMKHA y4eOHOro mpoIiecca,
BO3pPacCTHBIX OcoOeHHocTel oOywaromuxcsi. B nporpamme 1o Ouonoruu
peain30BaH TMPUHIMI TPEEMCTBEHHOCTH C U3y4eHHUEM OWOJIOTHU Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omaromaps 4YeMy  IPOCMATPUBAETCS
HaNpaBJIEHHOCTh HAa  TMOCJIEAYIOIIEee pa3BUTHE  OHMOJIOTMYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIUIECHUS, MPEJICTaBICHUN O 30pOBOM 00pa3e JKHW3HM, Ha
BOCIIUTAaHUE OEPEKHOr0 OTHOIICHUS K OKpYyXKaroued mnpupogHou cpeae. B
nporpaMme 1o OWOJIOrMU TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOIr'o MpeaMera
«buonorus» B peanuzamuu TpedoBaHuit PDPIOC COO K mMIAHUPYEMBIM
JUYHOCTHBIM, METAMpPEIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4deHUS U B
(GOpMUPOBAaHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOW  JI€ATENbHOCTH
0o0y4Yarommxcsi MO0 OCBOCHUIO COJIepKaHUsS OMOJOTMYECKOro O00pa3oBaHMsS Ha
YPOBHE CpPEIHEro o0IIero o0pa3oBaHMs.

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



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

N3yuenne yueOHoro mpeamera «buomorus» Ha yYriiyOJIGHHOM YpPOBHE
OPUEHTHUPOBAHO HAa MOATOTOBKY OOYYaOIIHUXCSA K IMOCIEAYIOIIEMY IOJYyYEHHIO
Ouojornyeckoro  oOpa3oBaHMsl B By3ax M OpraHM3alUsiX  CPEIHEro
npodeccronanbHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIsIET CUCTEMA
OMOJIOTMYECKUX  3HAHUW, TOJYYEHHBIX TMPU HU3YUYCHUH  OOYyYaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3[eloB OMOJOrMH Ha YPOBHE OCHOBHOI'O
obmrero obpazoBanmsi, B 10—11 kiaccax 3Tu 3HaHUA TONY4YarOT pa3BuThe. Tak,
pacHIMpEeHbl W YIIIyOJIeHbl OMOJOTMYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJTHUTEJIBHO BKJTFOUEHBI OMOJIOTHYECKUE CBEJICHUS TTPUKIIATHOTO U IIOUCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIOJIb30BaTh KaK OPUEHTUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJIOTMYECKUX 3HAHWNA C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIONIUMUCS TPU H3YYCHUU
bu3KKu, XUMHUH, reorpaduu U MaTEMATUKH.

Crpyktypa mporpaMMmbl 1o ydeOHOMY mnpeamery "buomorus" orpaxaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alllM, 3BOJIIOIMU OPraHUYECKOro MHpa Ha 3emJle,
COXpaHEHHusi OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3YYarOTCS OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOPHOIOTHH U
OMOJIOrMU PA3BUTHSI, TEHETUKU M CEJICKIIUHM, OUOTEXHOJIOTUM U CHUHTETUYECKOU
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAaHMS OOYydYaloIIUXCA MO OOTaHUKE, 300JI0THH,
aHatomuu, (Qusuonorun uenoBeka. B 11 kmacce wu3ydaroTcs 3BOJTIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHMH U y4eHHE 0 Ouocdepe.

VYueOubiii  mnpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOEHHE
00y4YaromMnMHUCs OUOJIOTHYECKUX TEOPUN U 3aKOHOB, WJEH, IPUHITUIIOB U MPABUII,
JIeXKAUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O
CTPOEHWH, MHOTO00pa3uM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISIIUH,
OMOIIeH03a, YKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OUOJIOTMH, MPUKIAAHBIX ACTIEKTaX OMOJOTMYECKUX 3HAHUM. [[7s
pa3BUTHS W TOMAJIEP)KAHUS HMHTEpeca OOydalImuxcs K OMOJOTHU HapsAy Co
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajia B COAEPKAHUH TPOTPAMMBI
o OMOJIOTHUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJICHHS 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 yriyOJ€HHOM ypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(QPYHKIMOHAILHOU
OpraHM3allud JKUBBIX CHUCTEM pa3HOro paHra M NpUOOpPETeHHE YyMEHH
UCTOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpEca K onpenencéHHoNn 00iacTu
npo(ecCHOHANBHON JIEATEIbHOCTH, CBSI3aHHOM € OuWoNoruen, wim K BbIOOpY
y4eOHOr0 3aBeJIEHUs AJIs IPOAOIHKEHHUS OMOJIOTHYECKOro 00pa3oBaHusl.

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

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIPABWIAX, COCTABJISIOIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUH, MHOTrooOpa3uv M OCOOCHHOCTSX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MonyJisLus, BUa, OuoreoueHos3, ouocdepa); o BbIAAIOIIMXCA OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

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

OBJIaZicHHME OOy4YaloLIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAXOAMTb,
aHAJIM3UPOBATh W MCIIOJNB30BATh OHMOJOTHUYECKYI0 HH(POPMAIUIO; MOIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM M  COIHUAIbHO-3KOHOMHUYECKUMU M  HSKOJIOTHYECKUMHU
npoOjieMaMu 4eJIOBEYECTBA; OLCHUBATh IOCIEACTBUS CBOEH JIEATEIBHOCTH I10
OTHOILIEHUIO K OKpY)Karolled NpUpOAHOU cpene, COOCTBEHHOMY 3/10pOBBIO U
3JI0POBBIO  OKPYXKAIOUIMX  JIIOJIEH; OOOCHOBBIBATH W COONIOJATh  MEPHI
npodunakTUku MHGEKIIMOHHBIX 3a0071€BaHUi, MpaBUia MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEILHOCTH B UPE3BBIYATHBIX
CUTyallUsIX IPUPOJHOIO W  TEXHONEHHOTO  XapakTepa; XapaKTepU30BaATh
COBPEMEHHbBIE HAYUYHbIE€ OTKPBITHS B 00JIaCTH OMOJIOTHH;

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



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

NpHOOpEeTeHHEe  OOyJYaIOMUMHUCS ~ KOMIETEHTHOCTH B paldOHAIBHOM
IPUPOIOIIONIB30BAHUN (COOMIOJIEHUE TMPaBWI TOBEACHUS B TPHUPOIE, OXPaHBI
BUJIOB, SKOCHCTEM, OHMOCchephl), COXpaHEHUH COOCTBEHHOTO 3JIOPOBBS M 37I0POBbS
OKpYXalomux Joaer (coOmoaeHuss wMep npoduiakThku  3a0oeBaHUM,
obecrieueHne OE30MACHOCTH JKU3HEIEATCITLHOCTH B YPE3BBIUYAHHBIX CHTYAITUSIX
OPUPOJAHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3JaHW€  YCIOBUM Uil  OCO3HAaHHOIO  BbIOOpa  OOyYarolUMHUCH
VHIUBUIYyaTbHON oOpa3zoBaTeIbHON TPaeKTOPHH, CIocoOCTBYIOIIEH
nocieaymneMy npodecCuOHAaIbHOMY CaMOOIPEIEIeHUI0, B COOTBETCTBUHM 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 OHMOJIOTMYECKOTO 00pa3oBaHWsS B  OpraHU3alMSIX CPEIHETO
npo(deccuOHaIBLHOTO U BBICIIIET0 00pa30BaHUsl.

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



COJAEP XAHME OBYUYEHUA
10 KJIACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast Onosiorusi — KOMIUIEKCHast Hayka. Kparkas uctopust pa3BUTHS
Ouonoruu.  buonormueckue HaykKM M HM3y4aeMble  UMH  MOPOOJIEMBI.
@yHIaMEHTaJIbHbIE, NPUKIAAHBIE W TIOMCKOBBIE HAy4YHbIE HCCICIOBAaHHS B
OMOJIOTHH.

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

JdeMoHCTpanuu

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

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

Tema 2. 7KuBble cucTeMbl U UX U3YYeHHE

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

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKaHEBBIN, OpraHW3MEHHBIN, MONYJIALIMOHHO-BUOBOM, DKOCHCTEMHBIN
(OuoreoueHoruueckuit), oOuochepusiil. Ilpoueccel, NpoucXOAsSIIUE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKuW3Hb Kak ¢opMmMa CyIeCTBOBAHMS
Marepun. Hayku, nzydaromue »KuBbple CUCTEMBI Ha Pa3HBIX YPOBHAX OPraHU3ALUU.

N3yuyenue xuBbIX cucteM. Meroael Ouonornyeckord Hayku. HaOmronenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHE O 3aBUCHUMOI 1
HE3aBUCUMOW mnepemMeHHOM. IlnaHupoBanue »skcriepuMenta. I[locTaHoBka U
npoBepka rumnore3. HyneBas rumnoresa. Ilonstue BbIOOpKH U €€ JOCTOBEPHOCTH.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yapTaroB. [IpUunHBI HUCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [lonsThe
CTaTUCTUYECKOI' O TECTA.

JdeMoHCcTpanuu



Tabmuupl U cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonmornueckue
cucrteMmbD», «CBOWCTBAa KUBOW MATEpUN», «YPOBHU OpPraHU3alvd >KUBOHN
npupoab», «CTpoeHue KUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpPTraHOB 4YEJIOBEYECKOro opranmsmay, «buoreornenos», «buochepa», «Merombl
W3YYEHUs )KUBOU TIPUPOIBI».

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

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

Tema 3. buoJsiorusi KjieTku

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

MeTtonpl  MOJIEKYJSIPpHOM W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIMUS,
xpomatorpadus, MeKTpodope3, METOI MEYCHBIX aToOMOB, auddepeHnraIbHOe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Koughoxanvuas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemokx.

JdemoHcTpanuu

[Toptpersl: P. I'yk, A. JleBenryk, T. IlIBann, M. llneiinen, 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 «/3yuyeHne METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, asyekrTpodope3, audpdepeHuIrAIbHOE UEHTPUPYTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHAYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPO3JIEMEHTHI.
Bona u e€ pomb Kak pacTBOpUTENs, pearcHTra, y4acTUe€ B CTPYKTYpUPOBAHUMU
KJIETKH, TeIUIoperyyisanuu. MuHepalibHble BellecTBa KIETKH, UX OHOJOrhyecKas
poJib. POsIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKA. buonornueckue mnoiaumepsl. benku.
AMMWHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl O0eIKOBOM MoOsieKybl. [lepBuuHas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Hasi, YeTBEPTHUUHAS
cTpyktypsl. Jlenarypamus. CpoiictBa OenkoB. Kraccudukamus — OeiKoB.
buonornueckue ¢pyHxium 0eaKkoB. [lpuonsi.



YraeBoabl. MoHOCaxapuabl, AUCAXAPUJIbI, OJTUTOCAXAPUIBI U TOJINCAXapHUIbI.
OOuuit  maH CTpoeHUssT U (PU3UKO-XMUMHYECKUE CBOMCTBA  YIJIE€BOJIOB.
buonoruueckre GyHKIMH YTIIE€BOOB.

Jlumuael. 'uapodunsHO-THAPODOOHBIE CBOMCTBA. Kitaccudukanus Tunumos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO1Me cBOMCTBA OMOTOrMYECKUX MEMOpaH — TEeKy4eCcTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJYITPOHUIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxkneorunpl. Ipunuun kommuiementapHoctu. I[lpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupanb. MectonaxoxaeHue u ouonornueckue pynknum JTHK.
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, mpancKpunmoMuKky, npomeoMuKiu.

CrpykTypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pHU3UYECKre UCCIeTOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. Mooderuposanue
CMPYKMypsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnbvromepHulil ouzaiin u
opeanuyecKuil Cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

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

Huarpammel:  «PacnpeneneHne XHUMHUYECKUX JJIEMEHTOB B HEXUBOU
npuponae», «PacrnpeeneHne XuMUYECKUX JIEMEHTOB B JKUBOW MPUPOLY.

Tabmunpel 1 cxeMmbl: «llepuoguueckass Tabaulla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJeKyJbl BOIbI», «BemecTtsa B cocraBe Opranu3aMoB», «CTpoeHHe
MOJIEKYJIbl  Oenka», «CTpyKTyphl O€NKOBOW MOJEKyIbl», «CTpOoeHHE MOJEKYI
VIIIEBOAOB», «CTpoeHHME MOJEKYNl JHUNUA0B», «HYKIEHHOBBIE KHUCIOTHIY,
«Ctpoenne Monekysibl ATO».

OO6opynoBaHue: XuMUYECKas 1Mocyia u 000pya0BaHuUE.

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

JlabopaTtopHas  paGora  «lccrmenoBaHMe — HYKIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u GyHKIUM KJIETKH

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



CrtpoeHnue npokapuoTuueckoi kiuetku. Kiierounas creHka 6akTepuil 1 apxei.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHONM U aBTOTPOPHOU MNPOKAPUOTHUUYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenue u GYyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYeCKOU
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIIa3MaTHYECKyI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneru€unas auddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbsl. Pabora Hatpuii-
KQJIUEBOTO HAcoca. DHAOLMTO3: MUHOLUUTO3, (aronuto3. Dk3ouuto3. Kiuerounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, IpuOOB.

[Hurormna3zma. [uto3omab. I{utockener. [IBmxenne nuromiazMbl. OpraHoubl
kjeTkd. OJHOMEMOpaHHbIE OpPraHOMAbl KIETKH: JHAOIUIa3MaTUYECKas CeThb
(OIIC), anmapart I'onblKK, JTU30COMBI, UX CTpoeHue U (yHKUMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETUKYJIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuii  (arpaHyssIpHBINA)  DHAOINIA3MATHYCCKUI
perukynyM. CekperopHas QyHkuus annapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu.Tpancnopt
BEILIECTB B KJIETKE. Bakyosn pacturenbHbIX KineTok. Kiierounsiid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MUTOXOHJAPUU,  IUJIACTUJIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozcenes (K.C. Mepesckosckuii,
JI. Mapeynuc). CtpoeHre u (yHKIIMM MHUTOXOHIpUN W Tactui. IlepBuuHkble,
BTOPUYHBIE W  CJOXHBIE  TUIACTUAB  (DOTOCHHTE3UPYIOMMX  DYKAPHOT.
XJI0pOMmIacThl, XPOMOILIACTHI, JIEHKOIUIACTHI BHICIINX PACTEHUMN.

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

SAnpo. O6onouka siApa, XpOMAaTUH, KapHOIUIa3Ma, SJPBIIIKH, UX CTPOCHUE U
byukuuu. Snepubiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOIOXKEHHE
XpoMocoM B HHTephazHOM sape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBIL. /J[unHamuka s0epHol 000104Ku 6 mumo3se. Aoepnoiil
MPaHCnOpm.

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

JdemoHcTpanuu



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

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

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

JlabopaTopHas paGora «lI3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHne cBOMCTB KJIETOYHON MEMOpPaHBI».

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

IIpakTuyeckass  padora  «/3ydyeHume  JBWXKEHHS  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 oodecrnieueHue kierku: npespamienue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakUuid KIETOYHOTO
Merabonu3zma. DepMeHTbl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JECHCTBUS.
Kodepmentsl. OTnuunsi pepMeHTOB OT HEOPTaHUYECKUX KaTanau3aTtopoB. benku-
aKTUBATOPbl M OEJIKU-UHTMOUTOPHI. 3aBHUCHUMOCTh CKOPOCTH (PepMEHTATUBHBIX
peaKkimii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpPraHMYECKHX BeElIECTB B Kierke. DorocuHTes.
AHOKcUuceHHbIll U OKcueeHHbll (omocunmes y odaxmepuii. Ceemocodouparoujue
nUSMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJIOpoImiacToB B mpouecce
dotocunTe3a. CBeroBast u TeMHOBas (pazpl. Pomoovixanue, Cs., Cs. u CAM-munol
gpomocunmesa. IlpogykTuBHOCTh (hoTOocHMHTE3a. BiusHue pa3innuHbIX (aKTOpOB
Ha CKOPOCTh (hoTOoCHHTE3a. 3HaUeHue (OTOCUHTE3A.

XEMOCHUHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUITUPYIOIUE OaKTEPUH, >KEIe300aKTepuu, cepoOaKTepuu, BOIOPOJHBIC
Oakrepun. 3HaUECHNE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YyIUTEIIN O0JIe3HEH.

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

bronornueckoe OKUCIEHUE, WIN KIETOYHOE JAbIXaHue. Poiab MUTOXOHIpUI B
nporeccax ouonoruyeckoro okucienus. Lluknnueckue peakuu. OKUCIUTENbHOE
dochopunupoBanue. Iuepeus membpannoco epaouenma npomonos. Cunmes



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

JdemoHcTpanuu

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

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

O6opynoBaHue: CBETOBOH MHUKPOCKOI, 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

Peakunn mMarpuuHoro cuHres3a. [IpuHUIWN KOMIUIEMEHTAPHOCTU B PEAKLIMSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEeHHOW mHGoOpMalun. [ eHeTnaecKuit
KO, €ro cBoucrTBa. TpaHckpunuusa — wMaTpuuHbli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAUICIIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ srampl. 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. Perynsnusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['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 — HexiieTrounbie hOpMBI )KU3HU B 00IUTaTHBIC mmapa3utbl. 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.
IIpoecpammupyemvle pynkyuu d6enxos. Cnocodvl 00cmasku 1eKapcma.



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

Knerounséi 1ukin, ero mnepuoabl W peryisiuusa. WuTepdaza u  MUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaronmx B HHTEepdase. [loaroroBka KIETKH K
neneHuto.  I[lpecunrerndeckuii  (MOCTMUTOTHYECKHUI),  CHUHTETUYECKUM U
MOCTCUHTETUYECKHUH (IPEMUTOTHUYECKHUI) MepUObl UHTEP(a3bI.

Marpuunein cunre3 JAHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTHUNAPAJIEIbHOCTb.
Mexannsm pemnukanuu JIHK. Xpomocombl. Ctpoenue xpomocoMm. Tenomepsl u

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

Henenne knerkm — wmuto3. CTaguu MHUTO3a W NPOUCXOASIIME B HHUX

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

Perynsnus mMuTOTMYECKOro IUWKIA KIeTkU. [IporpamMmmupyemasi KieTouyHas
rudelb — arnomnTo3.

Knerounoe siapo, xpoMocombl, (DyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmbl
npoaughepayuu, oughgpepenyuposku, cmapenus u eubeau kiemox. «l{ugpposas
KliemKka» — Ououngopmamuyeckue Mmooeiu QyHKYuoHUpOBaAHUsL KI1emKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKWU3HEHHBIN UK KIETKH», «Muros», «CtpoeHue
xpomocom», «Pemukanus JJTHK».

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 GyHKIUN OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH  CTPOEHUS U JKU3HENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCIH, Apyrue npoTucthl. KooHMaabHbIe OpraHu3MBbl.



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

Tkanum pacreHuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHas,
NOKpPOBHAs, MPOBOAsAIIAsA, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(YHKUUI U pacOI0KEHHs TKAHEH B OpraHax pacTEHUM.

TkaHU KUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEW: 3MUTEIHAIbHAS,
COEMHUTENbHAs, MbllieyHas, HepBHas. OCOOEHHOCTH CTpOeHus, (PyHKUUNA U
PACIIONOKEHUS TKAHEN B OpPTraHaX KMBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHble M T'€HEpaTUBHbIE OpraHbl pacteHuid. Opranel H
CHCTEMBI OPTraHOB XKMBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPTaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuil. Ckenersl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbII M BHyTpeHHHU ckener. CTpoeHHe W
TUIIbI COEIMHEHUS KOCTEN.

JIBmokeHue  opraHu3moB.  JIBMKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPONM3MBI M HACTHH. JIBMKEHHE MHOTOKJIETOYHBIX JXKMBOTHBIX M YEJIOBEKa:
MblleyHas cuctema. Pednekc. CkeneTHble MBIIILBI M UX padoTa.

[Iutanue opranuzmoB. [lornomieHune BOABI,  YIJIEKUCIOrO Trasza |
MUHEpAJIbHBIX BELIECTB pacTeHUsMH. lInTtanue >kxMBOTHBIX. BHyTpumnosoctHOoE n
BHYTPUKIIETOYHOE nuuIeBapeHue. [IuTaHue IMO3BOHOYHBIX >KUBOTHBIX. OTHeIbl
NUIIEBAPUTENIBHOrO TpakTa. llumeBapurenbHble kenesbl. [lumieBapuTenbHas
CHCTEMA YEJIOBEKaA.

Jpixanue oprann3MoB. Jlpixanue pacteruil. Jprxanne >kuBoTHIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIxaTrenbHasi IOBEPXHOCTb.
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. Perynsauus apixanus. JprxarenbHble 00bEMBI.

TpaHcopT BeLIECTB Y OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y XUBOTHbIX. KpoBeHOoCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHMSI KPOBEHOCHOW CHCTEMbI IMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u €€ peryssauus.

Brinenenue y opranusmoB. Beinenenue y pacrenuil. Beinenenune y
KUBOTHBIX. CokpaTuTenbHble Bakyonn. Opranel BblaeneHus. PuubTpanus,
ceKpenusi 1 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIICIUTENbHONW cucTeMaMu. Briaenenue y



MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CTpoeHue m (pyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHME MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. CIoOpbl
OakTepuii M UHUCTHI MPOCTEHIUX. 3alWTa y MHOTOKJIETOYHBIX pPaCTEHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMUYECKOW 3aUThl. OUTOHIUIBI.

3ammra y MHOTOKIIETOYHBIX KMBOTHBIX. [IOKpPOBBI M HMX MNPOU3BOJHBIE.
3amura opranu3ma ot Oonesnedd. MmyHHas cucrema denoBeka. KierouHslil u
TYMOpaJbHBIA MUMMYHUTET. BpoxaéHHbIi u mpuoOpeTéHHBIN crnennduyeckuit
UMMYHUTET. Teopus KIOHaJIbHO-ceneKkTuBHOro ummynurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHU3MOB. PoJIb BpOXKJIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUM.

Pazgpaxumocte W perymsiuus y  OpraHusmoB. PasznpaxumMocts y
OJIHOKJIETOYHBIX OpraHu3sMoB. Takcuchel. Pazgpaxkumocts u  perymsmus y
pacrenuii. PocToBbie BenecTsa U NX 3HAaYECHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHbBIX. HepBHas
cucTemMa M €€ OTHENbl. DBOIIOLUHUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI
y SKMBOTHBIX. OTHeNnbl TOJOBHOI'O MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pednexkc u
pednexTopHas nyra. bezyciioBHbIe U ycI0BHBIE pedIeKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHASA CUCTEMA YKUBOTHBIX M YEIOBEKA.
JKene3pl DPHAOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOW U DJHJOKPUHHOM cucTeM. [unoraiamo-runodusapHas
cucrema.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl ¥ cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacreHuil», «KopHeBblie cuctembl», «CTpoeHue cTedis»,
«CTpoeHue JMCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHOoCHass cucrema», «/lpixarenpHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeuynas — cucremar,
«BpraenurenbHas cucreMa», «OHIAOKpUHHAs cucremay», «CTpOeHue MBIIIIbDY,
«UmmyHurer»,  «KumeyHomonoctHele», «CxeMa  NUTaHUS  PACTECHUN,
«KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoe€HHE THIpPbDY,
«CTpoeHue 1iaHapun», «BHyTpeHHee CTpOeHHE IOKIEBOro 4depBs», «HepBHasd
cuctema poio», «HepBHas cucrema sarymku», «HepBHas ~— cucrtema
npecMbikaronuxcs»,  «HepBHas  cucrema  nTun», «HepBHas — cucrtema
MIIeKonuTarouux», «HepBHas cucrema uenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIETOYHBIX
OpraHU3MOB, MHUKPOIpENapaTbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJJICKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHHMil pa3HbIX OTHEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyA0oBaHUE JIs JEMOHCTPAIIMK MTOYBEHHOT'O U BO3IYIIIHOT'O MUTAHUS PACTEHUH,
pacuieTieHns Kpaxmasia U OeNKoB Mo IedcTBHEM (GepMEHTOB, 000pPYAOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma
JBIXaTeNbHBIX JBUKEHUM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI.

JlaGopaTopHasi padora «3yueHue TKaHe JKMBOTHBIX .

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

Tema 10. PazMmHoOkeHre U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OpraHu3MoOB: Oecronoe (BKJIOuYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecroioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CHOPYJISIIHS,
¢dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuoxenue. [lonoBeie KieTkW, Wik ramersl. Meio3. Craauun
Mmeiio3a. [ToBegenne xpomocom B Meio3e. Kpoccunrosep. bronorundeckuii CMbICI
M€03a M TIOJOBOro Iporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKJIE
OpPraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbIX. [[0J10BBIE JKENIE3BI.
OO6pa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CHocoOb
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPUOJIOTUSl — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 2nagnvix npoobaem IMOPUOIOCUU.
Konyenyuss mopgocenos u modenu mopgoeenesa. Craguum >mMOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). Jpobnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munovl
onacmyn. OcoOEHHOCTH NpOOJEHUS MIIEKOMUTAIONUX. 3apOBIIIEBbIC JIMCTKU
(ractpyssiiust). 3akiiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBbIX JTUCTKOB. B3auMHoe
BJIUSIHUE YacTell pa3BUBAIOIIErOCs 3apojbllia (SMOpHOHAJIbHAS HHIYKIHA).
3aknagka IUlaHAa CTPOCHHMS KUBOTHOTO Kak pPe3yibTaT HEpPaAPXUUECKUX
B3aMMOJICUCTBHI TE€HOB. BiusHue Ha >MOPHOHAIBHOE Ppa3BUTHE 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 NpUpoAE. THUIbl pocTa KUBOTHBIX. DakTOpPHI
PEryJsiiuu poCTa >KMBOTHBIX U YyesoBeka. CTaauu nocTaMOpHOHAIBHOTO Pa3BUTHSA
y )KMBOTHBIX U uenoBeka. [lepuoasl onTorenesa uenoBeka. CTapeHHe U CMEPTh KaK
OMOJIOTUYECKUE TTPOIIECCHI.

Pa3smHoxeHne u pasButue pacteHui. ['amerodpur m cnopodur. Meiio3 B
KU3HEHHOM IMKjIe pacteHuil. OOpa3oBaHue crop B Ipoiecce Menosa.
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.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXKEHUSD», «Pa3MHOXKEHHE XJIAMHJIOMOHAIb», «Pa3MHOXKEHHE SBIIICHBI»,
«Pa3MHOXeHUE TUAPBDY, «Melo3y, «XpoMocoMbl», «I'ameroreHes», «CtpoeHue
ANLIEKIETKH U crepMaro3ouga», «OCHOBHBbIE CTaguu OHTOreHesay, «llpsamoe u
HelpsAMoe pas3BuTue», «Pa3BuTMe MaNWCKOro xyka», «PaszButue capa”umy,
«Pa3BuTue nATymku», «J/{BOMHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U JIBYJOJIbHBIX pacTeHUui», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbl», <«OKuU3HEHHbIM UHKI MXxa», <«KHW3HEHHBIM  [UKI
NAIOPOTHUKAY, <VKM3HEHHBIN LIUKIT COCHBI».

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SHUIEKIETOK |
CIIEpPMAaTO30UJI0B, MOJIENb «[{UKIT pa3BUTHUSA JIATYILIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa 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 craHOBIEHUS W pa3BUTUS TEHETUKM Kak Haykud. Paborter I
Mennens, I'. ne ®pusza, T. Moprana. Poib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padorer H. K. Konbmosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®mmmuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA U PELECCHUBHBIN
NPU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TCHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOIOTMYECKUN,  LUTOJIOTHYECKUH,
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: «MeToabl TeHETUKNY, «CXEeMbl CKPEITUBAHMSI.

JlabopaTtopHass paGora «/[po3odmma Kak OOBEKT TEHETUYECKHUX
HCCJIEIOBAHUI .

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3usl ruOpUIOB NepBoro nokoieHus. [Ipasuno goMmuHupoBanus. Bropoit
3aKOH MeHnaens — 3aKOH paclIeIuIeHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

AHanuzupyroniee ckpemubanue. [I[pomexxyTouHblid XapakTep HacleJOBaHHUS.
Pacmieruienre npu3HakoB IIPU HEITOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeumBanue. TpeTuil 3akoH MeH el — 3aKOH HE3aBUCUMOT0
HACJIeIOBaHUsA  NpuU3HAKOB.  [luTonmormyeckue  OCHOBBI  JUTHMOPUIHOTO
CKPEILLIMBAHUSL.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEJOBAaHUE T'€HOB, HApYUIEHHWE CLEIUICHHS MEXAY TeHaMUu. XPOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

I'enernka nona. XpOMOCOMHBIN MEXaHU3M ONPEAEIEHU 10J1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHnlii M rereporaMeTHbid mnos. ['eHeTmueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ayuienu3M. B3anMOIEeNCTBUE HEAUICNbHBIX TI'€HOB.
Kommiiementaprnocts. Onucras. [lonmumepus.

['eHernueckuil KOHTPOJIb PAa3BUTUs PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a
Takke (PU3MOIOTMUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (YHKITUH.
['enernuecknue MeXaHU3Mbl CHMOUOTI€HE3a, MEXAHU3MbI B3aUMOJEHCTBUS «XO35IMH
— Tapa3uT» U «XO3AUH — MHUKpoOHOM». ['eHeTMueckue acheKTbl KOHTPOJd U
U3MEHEHMsI HaCJIeJICTBEHHON MH(OpMAIMU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuupl u cxembl: «llepBoiif 1 BTOpOil 3akoHbI Menaensa», «Tpetuit 3akoH
MeHnnens», «AHanu3upyrollee CcKpelmuBaHue», «HenomHoe aOMUHUpPOBaHHUEY,
«CreruieHHOE Haclie/IoBaHWE TPU3HAKOB Y Jpo30odumibl», «['eHeTuka moiay,



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

OO6opynoBanue: MoOAENb s JEMOHCTpAlMd 3aKOHOB €IWHOOOpa3us
TUOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIUICHUS TMPU3HAKOB, MOJAEIb IS
JEMOHCTPAllMi 3aKOHAa HE3aBHUCUMOIO HACIIENOBAHUS MPU3HAKOB, MOAEHb A
JEMOHCTPALMK CLEIUVICHHOIO HACJIEA0BAHUS IIPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «JIpo3odumnar.

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

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

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTHMna W cpenbl npu  (popMUpoBaHUU (HEHOTHUIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKUA. Buasl
V3MEHUYHMBOCTH: HEHACIICICTBEHHASI Y HACJICACTBEHHAS.

MonmudukanmnonHas HW3MEHYMBOCTh. Poib cpembl B (OpMUpPOBAHUU
MOIU(PUKALMOHHON M3MeHurBocTH. HopMma peakiuu npusHaka. BapuanmoHHbIN
pan u BapuarnmonHass kpuBas (B. Moranncen). CpoiicTBa MOAu(HUKAIIMOHHON
VU3MEHUYHUBOCTH.

['eHoTnnueckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYUBOCTH.
Buipl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KoMOuHaTiBHass HM3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON U3MEHYNBOCTHU. POJIb KOMOMHATHUBHON M3MEHUYNBOCTHU B CO3MaHUU
TEHETUYECKOro pazHoo0pasusi B Mpeiesiax 0JIHOrO BUA.

MyTtauroHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUMPOBAaHHbIE MyTauud. SaepHele U
quToIUIa3MaTuiyeckue mytanuu. CoMaTU4ecKre M MoJIoBble MyTaiuu. [IpuyunHb
BO3HMKHOBEHUsI MyTauuil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAIMOHHOI'O MpoIecca. 3aKOH TOMOJOTMYECKUX PSJIOB B
HacneacTBeHHo m3MmeHuuBoctu (H.M. BaBwiioB). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX Hakmopos 8
Hacn1e008aHUuU U U3MEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHcTpanuu

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

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



OO6opynoBaHue: XUBbIe U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHUH,
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.  MeTonbpl  M3y4eHUsI TEHETHMKHM  4YEJIOBEKa: T'€HEeaJOrMmyecKui,
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€HETUKHU B MPEIOTBPALIEHUH U JIEYEHUU T'€HETHUYECKUX
3a0oneBaHui 4yenoBeka. MeauKO-reHeTUYecKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJeTku. [[oHATHE «TE€HETHYECKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1aCTH pPEeJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
bU3UYECKOMY U XUMUYECKOMY 3arps3HEHUIO OKpYXKaroIlieh cpenbl. ['eHeTnueckast
PEAPACTION0KEHHOCT YEIOBEKA K MATOJIOTUSIM.

JdeMoHCcTpanuu

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

IIpakTuyeckas padora «CoCTaBICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cestekuusi opraHnusMoB

JlomecTukanuss W CEJNEKUUA. 3apOKICHHUE CEIEKIMM M JIOMECTUKALMHU.
Yuenue H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIEHUS U MHOTro00pas3us
KYJbTYpPHBIX pacTeHuil. Ponp cenekiuu B CO3JaHUM COPTOB PACTEHUM U TOPOJ
xuBoTHbIX. CopT, mNOpojaa, IITaMM. 3aKOH T'OMOJIOTMYECKUX PSJIOB B
HacaenacTtBeHHoM wu3MeHuumBoct H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOU PabOTHI.

Metonpl ceneknMoHHON paboThl. McKycCcTBeHHBIM OTOOp: MAacCCOBBIM U
VHIUBU1yaJIbHbBIN. DTamnel KOMOMHAIIMOHHON CeJICKIIUU. Ucnertanue
npou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBI OIEHKHU
(dbeHoTHma MOTOMCTBA U OTOOP IO TE€HOTUITY ¢ nomoinbio aHanuza J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  paboTHI.
PannanmoHHplii 1 XUMHYECKUN MyTareHe3 Kak NCTOYHUK MYTallMM Y KyJIbTYpPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE TEHOMHOI'O PEIAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBIX JJHK 17151 mosydeHus ucXoaHOro Matepuana Jyisl CEeNeKIIUH.

[Tony4yenue MOJTUILIIOUIOB. BuyrpuBuoBas TUOpHIN3ALINSL.
bnuskopoacTBeHHOe — cKpemmBaHWe, wWwin  uHOpuaAWHT.  HepomactBenHoe
CKpelluBaHue, Wiu ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcmoiab3oBaHue
rerepo3uca B cenekuuu. OtmanéHHas rubpuauzaius. [Ipeomonenue Oecrimoaus
MEXBUOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBoIoOYULY.

CoxpaHeHre U U3y4YeHUE T'€HETHUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKUX  pOAWYEH IS CO3/IaHMsl  HOBBIX  COPTOB M THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYIbTYp. M3yuenue, coxpaHeHue u  yYnpaejieHue
2EHEeMUYECKUMU PeCyPCaAMU CeNbCKOXO3AUCMBEHHBIX U NPOMbBICI08bIX HCUBOMHBIX
8 Yensax YAyHueHus: Cyuecmeayrouux U co30anus HO8blX Nopoo, JUHUL U KPOCCO8, 8
MOM UUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008AHUI,
nepeodosuvlix uoell U nepCneKmueHbIX MexHoLI02UlL.

JdeMoHCTpanuu

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

Tabmuter u cxembl: «L{eHTPBI MPOUCXOKACHUS U MHOT'000PA3Us KYJIbTYyPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIJOB B HACIEACTBEHHOW M3MEHYHUBOCTH),
«MeTtonpl cenekiuny, «Otnanéunas rudpuauzanus», «MyTarenes.

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

JlaGoparopHasi padora «3ydeHue METOIOB CENEKIIUUA PACTEHUI.

IIpakTuyeckas padora «[IpuBuBKa pacTEHUI».

Ikckypeusi «OCHOBHBIE METOAbI M JOCTHXKEHHSI CEJICKIIMUM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuio
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. BuoTexHoJ10rust U CHHTETHYECKAsI OMOJIOT U

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

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



Knerounas unxkeHepusa. MeTonbl KyJbTyphl KJIETOK M TKaHEW PACTEHUN U
#*UBOTHBIX. Kpuobanku. Comaruyeckas ruOpuau3anus W COMaTUYECKUU
sMOpuoreHe3. lcnonb3oBaHue TamjIOWJOB B CeNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHbIX anmumen. Hcnonv3oeanue MOHOKIOHAIbHBIX U NONUKIOHAIbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpYyKIMs
SWLEKIIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METON TpaHCIUIAHTALUU SJEP KIIETOK.
Texnonocuu 0300po6IeHUS, KYbMUeUpo8aHus U  MUKPOKIOHANLHO2O
DA3MHOIACEHUS CENbCKOXOZAUCTEEHHBIX KYIbIMYP.

XpoMocOMHasi W TE€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA H
koHcTpyupoBaHue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTrKeHusT UM MEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  WHXCHEPUM.
DKOJIOTMYECKHE U 3TUYECKUE MTPOOIIEMbI FTEHHON HHKEHEPUU.

Meaununckue Ouorexnonoruu. [loctrenomuas nudposas meaununa. [TLP-
AUarHoctvka. MeTaOONIOMHBIM aHajau3, TEHOLIEHTPUYECKHH aHalu3 IpoTeoMa
YEJIOBEKa I OLICHKM COCTOSIHUS €ro 370pOBbs. Mcmonap30BaHME CTBOJIOBBIX
kiaerok. TaprerHas Tepanus paka. 3D-Ouommkenepuss g pa3paboOTKu
(yHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTWM, CO3/1aHHUS KOMIUIEKCHBIX
TKaHEH COYeTaHUEM TEXHOJOTMi TPEXMEPHOro OMONPHUHTUHIA M cKapoaguHra
JUISL PELLICHMS 3a]1a4 [TEPCOHATTM3UPOBAHHON MEIULIHBI.

CoznlaHre BEKTOPHBIX BAaKIMH C LEJIbI0 00ecneueHuss KOMOMHUPOBAHHOM
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynkuunonupoBanus PHK-copepxaiiyx BUpycOB, BBI3BIBAIOLIMX OCOOO OINACHBIE
3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «crnonb30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIJIEHHOM
Ipou3BOACTBEY, «KieTouHas uHxKeHepus», «I eHHas HHKEHepUs».

JlabopaTtopHas padora «/3ydueHre 00HEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOLYKTOB).

IKeKypcusi «bHOTEXHONOrMs — Ba)KHEWIAs IPOU3BOAMTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUYECKOE TIPOU3BOICTBO)Y.

11 KVIACC

Tema 1.3apoxaenne M pa3BUTHE 3BOJIOLMOHHBLIX MNpPeEICTABJICHUN B
OonoJioruu

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

JIBrKy1ye cuiibl HBONIOIMY BU0B 110 Y. JlapBrHY (BBICOKAst HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHas M3MEHUYMBOCTh, Ooprba 3a
CYyILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunternyeckot Teopun sBomouuun (CTDI). HelitpanbHas
teopus HBomonuu. CoBpeMeHHas HBOJIOIMOHHAS  OWoNOrusl. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpanuu

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

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
mapiipyta nyremectus Y. lapsunay, «Haxonku Y. lapsuHay, «@opMbl 60pbOBI
3a cyuiectBoBaHue», «llopoabl romnydeit», «MHorooOpazue KyJIbTypHBIX (opM
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

[Tonynsauus Kak 3jieMeHTapHas eauHuIa 3Boiirouu. COBpEMEHHbIE METO/bI
OLICHKM TEHETUYECKOro pa3HoOoOpa3us M CTPYKTyphl mnonyisuuid. M3meHenue
reHopoHa TOMYJSAIMKA KaK DJIEMEHTApHOE SBOJIONHMOHHOE SIBJICHHE. 3aKOH
reHeTuuyeckoro pasHoBecus J[xx. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOphl (IABWXKYIIHME CHIIBI) 3BOJIIONUH. MyTallMOHHBIHI
npouecc. KomOunatuBHas u3MeHUMBOCTh. Jlpelid TeHOB —  ciiydaiiHble
HEHANIPABJICHHBIC W3MEHEHMsI YacTOT ajuieledl B momymsanusx. Oddext
OCHOBAaTens. JIgpgpexm Oymwvinouynoco eopaviuika. CHUdNCEHUE 2eHemUYecKo20
pasznooobpazus: npudunsl u cieocmeus. llposenenue s3gpghexma Opeiigha 2enog 6
bonvuwux u  manvix  nonyaayusx.  Mwurpanuu.  M3onsuus  TOMYJISITU:
reorpadguieckas (mMpocTpaHCTBEHHAs), Oronorndyeckas (penpoayKTHBHAS).

EcrtecTBeHHbIl 0TOOp — HampaBisitonuii  ¢gakrtop 3Boiaouud. DopMbl
€CTECTBEHHOT0  OTOOpa:  JBIKYIIMM, CTaOWIM3UPYIOIIMMA,  pa3pbhIBaIOIIUAN
(mm3pynTuBHbIi). [lomoBoit orGop. BO3HUKHOBEHHE M IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHEe ~— mpucnocoOieHul y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [Ipumepsl npucnocoOaeHui y opraHu3MoB: MOP(}OJIOTHYECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHe,  MoBeAeHUeckne.  OTHOCHUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yJibTar
MUKpodBooIMK. M3omsauus — kimoueBod ¢aktop BupoodOpazoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BAHUS: aJJIONaTPUYECKOE (reorpaduueckoe),



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

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponp »BOMOIMOHHONW OWOIOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi OuopazHooOpazusi. MUKPOIBOIOIUS U KOIBOJIOIUS MMAPa3UTOB U UX
x03s5ieB. MexaHu3mbl OPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «MyTalmoHHas U3MEHUYHUBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBIeHUsS 3akoHa Xapan—BaiinOepray, «JBuxyime
CWJIBl ABOJIFOLUNY, «IKOJIOTMYECKash M30JSIIUs MOMYJSALUUA CeBaHCKOM (hopenn»,
«'eorpadmueckass M30OMSUS  JUCTBEHHULIBI CHOUPCKOM UM JTMCTBEHHULBI
naypckoi», «llomyasiinOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JICCTBUS €CTECTBEHHOTO o0TOopa», «DopMbl OOpHOBI 3a CYIECTBOBAHHE,
«MHpycTpuanbHbll MenaHu3sMy, «JKuBble nckonaemeiey», «llokpoBUTENBCTBEHHASA
OKpacka YKUBOTHBIX), «[Ipenynpexnaronias OKpacka KUBOTHBIX»,
«Dusuonornueckue anpantranun», «lIpucrnocobIeHHOCT, OpraHu3MoB U €€
OTHOCUTENIbHOCThY, «Kputepuu Buma», «Bunbl-nBoiiHukn», «CTpykTypa BUaa B
npupoae», «CrnocoObl BUA00Opa3oBaHUs», «l'eorpaduueckoe BUI00Opa30BAHHE
TPEX BUJAOB JIAHJBIIICH», «IJKOJOTMYECKOE BHUA000pa30BaHUE BHJIOB CHHHUID,
«[Tonumnouasl pacrenuit», «KamycTHo-penednblii rTuOpu.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydelia MTHIT 1
3Bepell C MpuUMepaMHu pa3IUYHbIX NPUCIOCOOJEHUM, Yydena NTUIl U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUW OJM3KUX BHUAOB, 0Opa30BaBIIUXCS
Pa3ITUYHBIMU CITIOCOOAMH.

JlabopaTtopHass paGora «BrbisiBIeHHEe W3MEHUYHMBOCTH y 0OCO0EH OIHOTO
BUJIAY.

JladopaTtopuass  paGora  «lIpucmocoOiieHuss  OpraHU3MOB U  HUX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

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

Tema 3. MaxkpodBo/rouus 1 eé pe3yjibTarbl

Meroasl  uM3ydeHMST Makpol’BOJOLMHU. [laneoHTOnOrHMuecKkue MeETOMbI
u3ydeHuss odBomtonuu. llepexomubie  ¢GopMbI W (PWIOTCHETHYECKUE  PSIIBI
OpraHU3MOB.

buoreorpadguueckue meroasl u3ydeHus sBontonuu. CpaBHeHue (Giuopsl H
dayHpl MaTepuKOB W OCTPOBOB. buoreorpaduueckue obGnmactu 3emud. Bunbl-
SHJIEMUKHU U PEUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOTUYECKHE METObl M3YyUYEHHUS
sBOMIONIMHU. ['eHeTHYeckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U TOSIBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
Pynumentapuble  opraHbl W aTaBU3Mbl.  MOJIEKYISIPHO-TEHETUYECKHUE,
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. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
SBOJIOLIHH.

JdemoHcTpanuu

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

Tabnuupl 1 cxembl: «DuUIOreHeTUUECKU psil JoMAIn», «APXEONTEPUKCY,
«3Bepo3yobie  smepbl»,  «Creromedanb»,  «Puanodurel»y,  «CeMeHHbIC
nanopoTHUKN», «buoreorpaduueckne 30HBI 3emun», «Jlperid KOHTHUHEHTOBY,
«Penukthly, «HavanbHble cTagud SMOPUOHAILHOIO PAa3BUTHS TMO3BOHOYHBIX
XKUBOTHBIX», «l'OMOJOTMYHbIE W aHAJOTHYHbIE OpraHb», «PyIuMeHTH»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YeEJIOBEKAa W IIUMIaH3e», «laBHbIE
HaIpaBJICHUSI BOIIOLIUNY, «OO0I1I1e 3aKOHOMEPHOCTH 3BOJIOIIUN.

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

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hayynbie rumore3sl NPOUCXOXKICHUS KU3HM Ha 3emiie. AOUOreHe3 W
naHcriepmusi. JloHaydHbie TpeICTaBICHUS O 3apPOKICHUU KU3HU (KpEarlmoHU3M).
['mnoTte3a MOCTOAHHOTO CaMO3apOKICHUS )KU3HH U €€ onpoBep>keHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue xKu3HU U aCTPOOUOTOTHS.

OcHOBHBIE JTaIbl HEOPraHUYECKOU DBOJIIOLUU. [TimanerapHas
(reomoruyeckasi) HBOJIONMSA. XHMHYECKas OJBOMIONMSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BeniectB u3 Heopranmueckux. OmbiT C. Mumnepa u I'. HOpwu.
O6pazoBanue mnoauMepoB U3 MoHoMepoB. KoarnepBatHas rumoreza A. MU.
Omnapuna, runore3a nepBudaHoro 0yiabona J[x. XomnaeitHa, reHeTUYECKasi TUIIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) um rumoreza «mupa PHK» V. T'mnbepra.
dopmMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Uctopus 3emunm u meroasl €€ wu3ydyeHus. lckomaeMple OpraHM4ecKue
octatku. ['eoxponomnoruss u e€ wMeronbl. OTHOcUTENbHasT H  a0COMIOTHAS
reoxpoHoJiorusi. ['eoxpoHosoruueckast mKaa: 30Hbl, 3Pbl, IEPUOIBL, STTOXH.



HavanpHbpie STanbl OpraHuMdeckor »HBOMIOLMU. [losBIIEHME U BBOIOLUA
NEPBBIX KJIETOK. DBOMIOIUS MeTadoin3mMa. BO3HMKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapuOTHI.

[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). JBOIIOLIMOHHOE IPOUCXOKIEHUE
BUpPYCOB. [IponcxoxneHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl ABOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pactennii. Bpixox pacrennit Ha cymy. IlosBieHHME CHOpPOBBIX pAacTEHUM H
3aBoeBaHre uMU cymu. CeMeHHble pacTeHus. [IponcXoXxIeHrne BETKOBBIX
pacTeHUM.

OCHOBHBIE 3Tamnbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoOMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TUmnoB. IlepBbie XOpnOBbIE KUBOTHBIE. JKU3HP B BOZE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampuduit u pentwinii. [IporcxoxieHne MICKONUTAIONUX U
ntul. [lpunmun  kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pazutne xu3HM Ha 3emie MO »paM U IEepUodaM: apxeu, MPOTEPO30i,
nmajgeo30u, Me3030M, KaitHo30i. OOmas  XapakTepucThka KiuMmara |
reOJIOTMYECKUX IporeccoB. llosBIeHHEe M pacuBeT XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHUSI — SKOJOTMYECKHE KPHU3UCHI mpouuioro. IIpuduunel u
CJIEICTBUSA MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM IKOJIOTHMYECKUN KPU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6nopaznooOpaszusi Ha 3emIie.

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

JdeMoHCcTpanuu

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

Tabmumpe! n cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
U3YYEHUIO caMo3apoxkaeHust xku3Hu», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWUYECKOW  ABOIOUMM»,  «['€OXpOHOJIOrMYecKass  IIKaugan,
«HauanpHble 3Tanbl OpraHMyYecKkoi 3BoONMIOLUNY», «CXeMa o0pa30BaHUSI 3YKapUOT
nyréM cumbuorenesa», «Cucrema XuBOM mnpuponb», «CTpoeHHEe BUpYCay,
«Apomopdo3sl  pacteHuiiy, «PuHHODUTE), «OTHOKIECTOUYHBIE BOIOPOCIH,
«MHOrokmIeroynsle Bopopocian», «Mxu», «llanoporHuku», «l oroceMeHHbIe
pacteHusi», «Opranbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KuieyHOMOIOCTHBIEY,
«l1mockue YEPBUY, «YIJIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromuey», «Pa3zBuThue KU3HU B
apxeuckou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKOU 3pe», «Pa3BUTHE )KU3HU B
MAJICO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE )KU3HU B
KailHO301CKOM 3pey», «COoBpEeMEHHAasi CUCTEMA OPTaHUYECKOI0 MUPaY.

OOGopynoBaHnue: repOapuud pacTeHUM pa3IUYHBIX OTAENIOB, KOJUICKIIUU
HACEKOMBIX, BJIQYKHbIE MpernapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3Bepew,
KOJUICKIIMA OKAMEHEIJIOCTEM, TIOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHU3MOB.

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

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

IIpakTnueckas padora «l3yueHue OCOOEHHOCTEH CTpOEHHUS pacTeHUM
Pa3HBIX OTIEIIOBY.

IIpakTuueckas padora «/3yueHue ocOOEHHOCTENW CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPONOT eHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHOBJIEHME TPEJICTABICHUI O TMPOUCXOXKICHUM 4YEIOBEKa. PenurmnosHbie
B0O33peHUsA. COBpEMEHHbBIE HAYYHbIE TEOPHH.

Cx0ACTBO YenoBeKka ¢ KUBOTHBIMU. CUCTEMAaTHUYECKOE MOJIOKEHHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTMYECKUE, b1310JI0r0-OMOXUMHUYECKHE,
noBeeHYeckue. OTan4us 4eloBeKa OT KUBOTHBIX. [IpSIMOXO0XKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JIBrxyiye cuibl (pakTopbl) aHTPOIIOreHe3a: OMOIOrMYecKue, COlalIbHbIE.
CooTtHolieHne OMOIOTHYECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaJUM AHTPOIIOTeHe3a. PaHHME dYenoBeK0oOOpa3Hbie 00€3bSHBI
(MPOKOHCYJIBI) U paHHUE TTOHTHU/IBI — OOIIUE IPEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
JM0JIel. ABCTPAJONMUTEKH — ABYHOTHE NMPEAKHU JIoAeH. YeloBek yMenbli, MepBbIe
W3TOTOBIIEHUS OpYIHUM Tpyaa. UenoBek NMpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIFOJEH
3a  mnpenensl  Adpukn. UYemoBek reimenbOeprckuii — - OOmMMM  MPEIoK
HEaHJIEPTAITBCKOrO YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YeloBek HeaHAepTalbCKUM
KaK BHUJ JIIOJEH XOJOAHOrO KiIMmaTa. YelnoBEK pa3yMHbId COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tmpenenamu Adpuku.
[TaneoreneTrka v nMajeoreHOMUKA.



DBOJIOLKS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOp B MOMYJISLMSIX
yenoBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusMm. [lonmynsiuroHHbIE BOJHBI,
npeid reHoB, mMurpanus U «3G@PEeKT OCHOBATENS» B MOMYJSIUSIX COBPEMEHHOTO
YeJIoBEeKa.

Yenmoseueckue pacel. llonsatue o pace. bompmme pacel: eBporeonHas
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBATOpHAJIbHAS]),  MOHTOJOMIHAS
(asmaTcko-amepHuKaHCcKas). BpeMss M myTu paccelleHHs 4YelloBeKa IO IUIaHETE.
EnuncTBo  uyemoBeweckux — pac. HaydHas  HecocTOSATENBHOCTh — pacu3Ma.
[IpucnocoO0NeHHOCTh YeNOoBE€Ka K pPa3HbIM YCIOBUSIM OKpYXKAlOLWEH Cpeabl.
Bnusnue reorpaduueckoil cpeapl W apeiidpa reHoB Ha Mopdoioruio u
(bU3MOIOTUIO YeIOBeKa.

MexaucuMiinHapable  MeToabl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUHM.  DBOJIOLMOHHAS  AHTPONOJIOTHS W MaJeO0aHTPOINOJIOTHs
YEJIOBEYECKUX NOMYJIAUN. bHOoconManbHble UCCIEHOBAHUSA MPUPOABI YEIIOBEKA.
HccnenoBaHue KOBOMIOIUH OMOIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

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»,
«PynuMeHTBI U aTaBU3MBbI», «/{BHXKYLIME CUIIBI aHTPONOrE€HE3a», « IBOIOLUOHHOE
JIpEeBO  4eJoBeKa», «ABcTpasionuTek», «YenoBek — ymenslit», «YHenoBek
IpAMOXOIAIINIY, «JleHncoBckuil yenoBek» «Heannepranbub», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarnbl IBOJTIOLNHU YeIIOBEKay, «Packl uemoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeW, MPeAMETOB  MaTepualibHOM
KyJIbTYphl ~TPEIKOB 4elloBeKa, penpoaykiuu (dororpaduu) KapTUH C
MUGDOJIOTUIECKUMU U OUOJCHCKMMU CIO)KETaMU TPOUCXOXKJICHUS 4YEJIOBEKa,
¢dororpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIEINb
yeperna 4ejgoBeKa M 4Yepena IIMMIIaH3€, MOJENb KHUCTU 4YelIOBeKa M KHUCTHU
MIMMIIaH3€e, MOJIETIN TOpCca MPEIKOB YeI0BEKa.

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

IIpakTnueckas padora «3ydyeHne 3KOJOrMYECKUX afanTalli YeT10BeKa.

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

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



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

3HaueHUE DOKOJOTMYECKUX 3HAHUW IS 4YeJOBEeKa. KOJIOTMYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€M 4YesloBedecTBa ¢ NpUponor. PopmupoBaHue
AKOJIOTMYECKOHN KYJIbTYpPbI U 3KOJIOTMYECKON TPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

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

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

JlaGoparopHast padora «3yuenue METOJIOB IKOJIOTUYECKUX
HUCCIICIOBaHUM Y.

Tema 7. Opranusmsl 1 cpeaa 00OMTAHUSA

Okonorudeckue (GakTopbl U 3aKOHOMEPHOCTH uX AerictBus. Knaccudpukarnus
IKOJIOTHIECKUX (DaKTOPOB: aOUOTHUYECKHE, OMOTHYECKHUE, aHTpororeHHbie. Oomume
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUOHTHBIE U CTEHOOMOHTHBIE
OpraHUu3MBbl.

AbGuotnueckue ¢akrtopsl. CBeT Kak »Kkonoruueckuil ¢akrop. JleiicrBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOLICHHIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruogusM.

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

Bnaxuocts kak skonorumdeckuir (aktop. I[lpucmocobnenus pacTeHHil K
NoJIepKaHui0 BoJHOro Oananca. Knaccudukamuss pacTeHUMH MO OTHOLIEHUIO K
Boje. [Ipucnoco6neHus >KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAsl, Ha3€MHO-BO3JyILIHAs, MMOYBEHHA,
[NIyOMHHasT  NOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMUYECKHE
0COOEHHOCTH cpen oOuTaHus opranusMoB. IlpucnocoOneHuss opraHu3MoOB K
YKU3HU B Pa3HbIX Cpenax.

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

XKuznennoie Qopmbel opranusmMoB. I[loHsiTue o0 KuU3HEHHOUW (Qopme.
XKuzHennsle HOpMBbI pacTeHU: 1epeBbs, KYCTAPHUKU, KYCTAPHUUKHU, MHOTOJIETHHE



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

buornueckue (bakTOopHI. Bunbr OHOTHUYECKUX B3aUMOIEVCTBUN:
KOHKYPEHITUS, XUIIMHNYECTBO, cCMMOM03 u ero (opmel. [lapasutusm, koomeparus,
MyTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxieOHn4YecTBO). Herpoduueckue
B3auMojielcTBUS  (Tommueckue,  (opuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJCHCTBUN [JIsi CYIIECTBOBAHHS OpPraHU3MOB B Cpele
obutanust. [IpyHINN KOHKYPEHTHOI'O UCKITIOUCHHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «Oxonoruueckue (akrope», «CBETOBOM CHEKTpY,
«IKOJIOTHYECKUE TPYIIIbI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE 3>KHUBOTHBIE», «DU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl 0OWTaHUST OpPraHU3MOBY», «DBHOJOTMUECKHUE PUTMBI,
«Kusnennoie  Gopmbl  pacteHuit», <« KuzHeHHble  (POPMBI  KUBOTHBIX),
«IKocHCTEMA MIUPOKOJIUCTBEHHOIO JIeCa», « IKOCUCTEMA XBOWHOIO Jiecay, «llenu
nuTaHus», «XumuaudectBoy, <«llapasutuzm», «KoukypeHuus», «CumMOuo3y,
«KoMmmeHcanuzmy.

OO6opynoBanue: repdapuu pacTeHUW U >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PaKTOpoB, repdapuu CBETOMOOUBBIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOUBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTEHUsI, repOapru U KOJUICKIIMH TEII0JI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydena NMTUIl U 3Bepei, repdbapuu
pacTeHul, OTHOCSIMXCA K TuUrpodurtam, kcepoduram, Me3oduram, KOMHATHBIC
pacTeHusl JAHHBIX TPYIIN, KOJUICKIIUUA KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeax,
repOapud ¥ KOJUIGKIIMM PACTEHUH U JKUBOTHBIX, OOJIaalOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHM JKH3HHU, TepOapuul H
KOJUIGKIIMM PACTEHW U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUIIEKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OUOTUYECKUX B3aUMOJICUCTBUSAX.

JladbopaTopHasi pabGora «BbIsiBIeHHE TMPUCIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JladbopaTopHasi pabGora «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. Poib HEOHOPOAHOCTH cpenbl, GU3HMUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOrHH BUIAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiuii. (OCHOBHbIE TOKa3aTeIM MOMYJSIIUU: YUCICHHOCTh, IUIOTHOCT,



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

DKOJOoru4eckass CTpykrypa nomyisiud. OleHKa YUCICHHOCTH MOMYJISIUH.
JluHaMKKa MONyJsiuuyd U €€ perysiius. bUOoTHUYeCKui MOTEHLHAN TMOMYJISIHUU.
MopenupoBanue JUHaAMHUKU NoMysiuu. KpuBbie pocTa YMCIEHHOCTH MOMYISIIHH.
KpuBbie BbDKMBaHMS. Perynsamus YUCICHHOCTH TOMYJAIUN: poiib (haKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIUX OT IUIOTHOCTU. DKOJOTMYECKUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOrMyeckoil Humie Buaa. MecrtooOutranue. MHOromepHas
MoOJeNIb 3KoJiorndeckor Humm Jk.M. XarumHcona. Pa3Mepbl 3KOIOrMYECKOU
Huid. [ToTeHunansHas U peaaTu30BaHHAs HUIIIM.

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

3aKOHOMEPHOCTU TMOBEACHUS M MUTpalldid >KUBOTHBIX. buonornueckue
WHBAa3UHU 4y>KEPOJIHBIX BUOB.

JdeMoHCTpanuu

IToprper: k. 1. XaTunHCOH.

Tabmumbel W cxeMbl: «ODKOJIOTUYECKUE XapaKTEPUCTHUKU TOMYJISIIHI,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NHUpaMujibl
nonynaun», «CKOPOCTh  3aCElICHUs TOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMmaMmn», «Mogenb 3kosorndeckort HumM Jlx. M. Xatuunconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIMHU YKUBOTHBIX.

JladopaTtopHass  pabora «lIpucmocoOneHuss ceMsSH  pacTeHHMH K
pacCeICHUIO».

Tema 9. Jko10rus c000IECTB. IKOJOTHIYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeExIy
OopraHu3Mamu B OUOIEHO3E.

OxocucteMa kak oTkpbiTasi cuctema (A. [Ix. Tencnu). DyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHThbl, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne menum M ceTd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B AKOocHcTeEMax. KpyroBopoT BEIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

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

Junamuxa sxocucmem. 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 2KOCUCTEMBI. JKOCUCHeMbl 03EP U peK. DKocucmemvl Mopell U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCmblHb.

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

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

3aK0OHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPTaHU3MOB B
sKocuctemax. Ponb Kackaonozo 3ggexkma u 6udos-30ughukamopos (Kiouesvix
81008) 8 (hyHKYUuOHUposanuu 3kocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, IOITYJISILUN U YKOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICHCTBUM.

Mexanusmuol 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI  DKOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
MeTom0m0rHss MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOT€HHBIX YKOCHCTEM.

JdemoHncTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OumoueHoza»,  «Dkocucrema

HIMPOKOJIMUCTBEHHOTO JIeCay, «IKOCUCTEMA XBOMHOrO Jecay, «DyHKIIMOHATIbHbBIE
IPYIIbl OPTaHU3MOB B 3KOcHUCTEMEe», «KpyroBOpOT BEIIECTB B IKOCUCTEMEY,
«enu nuranus (macTOMIIHAS, TETPUTHAS)», «IKOJIOrHUECKass MUPaMKIa YUCEID,
«QKoNoruvecKas mupamuia OMOMacchly», «IKOJIOTHUECKas MUpamMuia SHEPTUNY,
«O0pazoBanue O6onoray, «IlepBuuHas cykueccus», «BoccTaHoBieHUE jeca Mocie
noxapa», «9KoCHUCTEMa 03epay», «ArporneHo3», «KpyroBopoT BEMIECTB U IMOTOK
SHEPrUu B arporeHosey, «[Ipumeps ypOosKocuCTEM.

O6opynoBaHue: repOaprun pacTeHUH, KOJJICKIIMH HACEKOMBIX, dydena ITHIL |
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTtopnas paGora «/3yueHune pa3HOOOpa3uss MEINKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKeKypcusi «DKCKYypCcHsi B TUMIMYHBIA OMOTeoleHo3 (B 1yOpaBy, Oepe3HsK,
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 IKOCHCTEMA

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



VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu 6uocdepst u e€ coctas. XKupoe
BeIIECTBO OMoCchephl U ero PyHKIUU.

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

3onanbHOCTh Omocdepsnl. I[lonarne o Oumome. OCHOBHBIE OHOMBI CYIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAHHbIC U IIHUPOKOJIUCTBEHHBIE JI€Ca, CTEIH, CABAHHBI,
MYCTBIHU, TPOTTMYECKUE JIE€Ca, BRICOKOTOPhs. KiuMar, pacCTUTENbHBIN U dKUBOTHBIN
MUpP OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KMBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 MOTEHIINAa U
onocdepHbIX PyHKIUH.

JdemoHcTpanumn

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

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

O06opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek 1 OKpyxam0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MNpUYMHBL. Bo3geiicTBue ueloBeka Ha
ouocepy. 3arps3Henuwe BO3MymHOW cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyiienne nouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOT€HHOE BO3JICMCTBUE HA PACTUTENbHBIA U KUBOTHBIA MuUp. OxpaHa
pPaCTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOIBI.
Kpacusie kHuru. Ocobo oxpansiemble mpupojnbie Tepputopun (OOIIT).
Boranndeckue caipl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA M IPUPOJIBI.
PammonanpbHOE  MPUPOMOMONB30BAaHME M COXPAaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIME 3aKOHOMEPHOCTH TJI00AJIBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT O KPU3HCA U €TI0 BEPOSTHBIE MOCIIEACTBUSI.

Pa3zButne METO/IOB MOHUTOPUHIA PpAa3BUTHS OMACHBIX TEXHOTE€HHBIX
nporeccoB. Cucmemmuvle uccie008anus nepexooa K pecypcocoepezaoujei u
KOHKYDeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvlie ungopmayuonnvie cucmemsl, obecneuugarowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U sKkocucmem. (OCHOBbI



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

JdemoHcTpanuu

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



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBILIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

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

B cTpykType TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIIUMUCS POCCUMCKON
IrpaXXaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENENCHUIO, Haiuyue momueayuu K OOydeHUI0  OUOJIOTHUH,
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 CMAsUumb 1IeIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JIn4HOCTHBIC PE3yJbTaThl OCBOCHHS MPOTPAMMBI 10 OWOJIOTHU JTOCTUTAIOTCS
B EIUHCTBE YYEOHOM M BOCIUTATENBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYIBTYPHBIMHU, UCTOPUUECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPMaMu
MOBEJCHHUSI U CIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa U CTapIIeMy IMOKOJECHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUIO0 U
TPpAAUIHASIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickont denepanuu, npupone u
OKpYXaroUIeH cpee.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUSA YyueOHOro mpenmera «buogorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3WUIUEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HAIpaBJICHUM
BOCIIMTATEIbHOM JIEATEIbHOCTH, B TOM YHUCJIE B YaCTH:

1)rpaxaancKkoro BOCIMTAHMS:

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

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



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESITEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIIEHWH Y4EOHBIX M IMO3HABATEIbHBIX 3aJ1au, BHITIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATH B CBOMX JIEUCTBHSIX HEOOXOIUMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMH YOKIICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIBHBIM ITOJ0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOTO BBIMNOJIHEHUS
y4eOHBIX, T[O3HABATEIbHBIX M HUCCIENOBATEIbCKUX 3a7a4, YBaXKHUTEIBHOIO
OTHOIIEHUS K MHEHHIO OINIMOHEHTOB TMpHU OOCYKICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COIEPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS S

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMU WJICHTUYHOCTH,
NMaTPUOTH3MA, YBAXKEHUS K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Pomunoil, ropmoctu 3a cBOWM KpaH, CBOXO PoauHy, CBOM A3BIK U KYJIBTYpY,
MPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIIEIUIO U MaMSTHUKAM MPUPOIbI,
JTOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILIGHUBATh BKJIAJl POCCUHCKMX YYEHBIX B CTAaHOBJIECHUE U
pa3BuTHE OMOJOTMM, TOHMMAaHUS 3HA4Ye€HHUS OWOJOTMU B TO3HAHHM 3aKOHOB
IPHUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOT'0 00IIEeCTBa;

uaeiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIIy)KeHHI0 M 3amute OredecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCUMNCKOrO HAPO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYaIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
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 LIEHHOCTEH CEMEHHOM JKH3HH B COOTBETCTBHUHM 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,

IIOHMMaHHUE SMOLMOHAIIBHOIO BO3ACUCTBHUSI )KUBOU IIPUPOJIBI U €€ LIEHHOCTH;



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

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

NOHUMAaHWE W pealu3alus 3J0pOBOr0 M 0e30MacHoro ooOpasza KU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryisipHas Qunyeckas
AKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE LEHHOCTH TNPAaBWJI HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIOACH;

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

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAacTePCTBa, TPYAOII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM W COLMAJIbHOU
HANpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHATh TaKyI0 AEATEIbHOCTD;

MHTEpPEC K Pa3InYHbIM cdepaM npodecCHOHATBHONU ACATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud U PeaTU30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

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

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

AKOJIOTHYECKU 1EIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMiIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJIOTMYECKOM KyJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKPYKAIOIIEH CPEBI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MpoOiIeM U myTed HX
pEeLIeHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NpPU HW3YYEHUH OHOJIOrHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM
OpUPOJONOIb30BaHUEM  (COOIOJIEeHMEe  MpaBuUil  TOBEAEHUS B IMPHUPOJE,
HAIpaBJIICHHBIX HAa COXPAHEHHE pAaBHOBECHS B 3KOCUCTEMAX, OXpaHY BHJIOB,
IKOCHUCTEM, OHoCchephl);

AKTUBHOE HENpUATHE JEUCTBUM, NPHUHOCIIIMX BpEI  OKpYKAIOLIEH
OPUPOJHON cpese, YMEHHE MPOTrHO3UPOBATH HEOJArOMpPHUSTHBIE 3KOJIOTHYECKUE
NOCJIEACTBUA NPEANPUHUMAEMBIX JAEHCTBUI U MPEJOTBPAILATD UX;



HAJIMYHE Pa3BUTOTO SKOJIOTHUECKOTO MBIIICHUS, YKOJIOTHIECKON KYIbTYpPHI,
OTBITa JCATEIBHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENbHOM, KOMMYHHMKATUBHON M COIMAIbHOMN
MPAKTUKE, TOTOBHOCTH K YYACTHIO B TIPAKTUYECKOMN JEATEITHHOCTH IKOJIOTHIECKOM
HaTPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYPhl KaK CpEACTBa
B3aMMOJICUCTBHS MEXKTY JIFOJbMH U TIO3HAHUS MUDPA;

NOHMMaHHe CcrnenuUuKd OWOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbOpMHUPOBAHUY PANMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO
Npe/cTaBlieHus 00 OKpYy)KalolleM MHpE KaK O €AUMHCTBE MPUPOJbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH Mpodsiem
COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JIJII COBPEMCHHOW ITUBUJIU3AIINH:
oOecriedyeHusi HOBOI'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peImaTh PECYpCHBbIE  MPOOIEMBI  Pa3BUTHS
YeII0BEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 TII00aTBHBIX YKOJIOTHYECKUX MpoOIeM 1
oOecrieyeHuss  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

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

MOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHWMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIONIb30BaTh TMONyYaeMble 3HAHWSA IS aHamm3a |
OOBSICHEHUS SIBIICHUU OKPYKAIOMIEro MUPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIIOUCHHMS Ha OCHOBE HAydHBIX (DaKTOB U
UMEIOIIUXCS JAHHBIX C MEJIBIO TIOJYYCeHUS IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE IIEHHOCTH HAYYHOW IeATeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
NIPOSKTHYIO M HCCIIEA0BATEIIbCKYIO ACATEIBPHOCTh HHINBUIYAIBHO U B TPYIIIIE;

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



METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble JJIs1 (POPMHUPOBAHUS MHUPOBO33PEHHS 00yYaroUXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIIEHAYUYHbIE MOHITHS, OTpakKarollnue
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(uKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBJIECHHUE, IPOLECC,
CUCTEMA, Hay4yHbI (akT, MPUHLMII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UccieloBaHue,  HaONIOJIeHWe,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
yHUBEpCAJIbHbIE Yy4eOHbIe JeWCTBHsS (TI03HABaTelIbHbIE, KOMMYHUKATHUBHBIC,

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

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

B pe3ynbrate wu3ydeHus OHOJIOTMM Ha YpPOBHE CpEAHEro OO0UIero
oOpa3zoBanuss y oOywatouierocs OyayT cGhOpMHpPOBaHBI TO3HABATEIbHBIE
YHUBEPCAIbHBIC YI€OHBIE ICUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
JEUCTBUS, PEryIsTUBHbIE YHUBEpPCAbHBbIC Yy4uyeOHbIE JEHUCTBUSI, COBMECTHAas
JESITENbHOCTb.

MeranpenMeTHble PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIeTro
00pa30BaHus JIOJKHBI OTPaXKaTh:

OBaanenne YHHUBEPCATbHBIMHA yueOHbIMH MO3HABATEIbHBIMU
AeCTBUSIMM:

1)0a30Bble JIOruYecKue JecTBUSI:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW TPUEMBI JIOTHUYECKOT'O MBIIIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHUS, KiIacCUpUKAIMKU, 0000IEeHNs), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHM (BBIACTATH WX XapaKTEpHbIC MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMHU TOHSITUSIMH );

ONpENENATh LENU ACATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIBHOCTH C IOCTABJIECHHBIMHU LIETISAMU;

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

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

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



TaKK€  TMPOTHUBOPEYMH  Pa3HOrO0  pOJa,  BBISBICHHBIX B Pa3JIMYHBIX
UH(GOPMAIIMOHHBIX UICTOYHUKAX;

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

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LeJIIM, OLIEHUBATh PUCKHU MOCJIEICTBUN JAESITEIbHOCTH;

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

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2)0a30Bble McCIIeI0BaTEeIbCKUE 1eCTBUA:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MIPOEKTHOMN AeSITETbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMyYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pPAa3JWYHbIE BUABI JIEATEIBHOCTH 10 IOJYYEHUIO HOBOI'O
3HAHUS, €ro HWHTEpPIpEeTalH, MPEoOPa3OBaHUIO M TPUMEHEHHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCII€ IPHU CO3/IaHUU YYEOHBIX U COLMAIbHBIX IPOEKTOB;

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

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JESATENbHOCTU Y KU3HEHHBIX CUTYalUsX;

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

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

J1aBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLIECHUBATh NPUOOPETEHHBIN OIBIT;

OCYUIECTBJISTH LI€JICHANPABICHHBIA MOUCK TEPEHOCa CPEICTB M CHOCOOOB
JeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M MPAKTUYECKYIO O00JacTH
KU3ZHEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTell;

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

3) padora ¢ nHpopmManue:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe y4EOHOTO
nocobus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJIOTMUYECKUX CJOBapsAX U
CIpAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B MHTEepHeTe), aHaIu3upOBaTh



WH(GOPMAITHIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHICCKH OIICHUBATH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSITh PA3IMYHbIE METObI MPHU TOUCKE U
otOope Omonornyeckor MHGOpPMAIUU, HEOOXOAMMOM IJIsi BBITIOTHEHUS y4eOHBIX
3ajay;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAHUS PA3TIMIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouosorndeckor nHpopmaiuu (cxeMbl, TpaduKu, JUaArpaMmbl, TaOIUIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpeacTBa NpH paboTe C
Ouojornyeckod HMHQPoOpMalMe: MPUMEHATh XHMHUYECKHe, (unyeckue WU
MaTEeMaTUYECKUe 3HAKM U CUMBOJIBL, (DOpMysbl, abOpeBHATYpYy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJHUYECKHE  CPEICTBA
HATJISTHOCTH,

BJIQJCTh  HABBIKAMH  pACIIO3HABAHUS W 3alUThl  WHGOpPMAIWH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

1)o61menne:

OCYIIECTBIATH KOMMYHUKAIIMK BO BCeX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/JaBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeasiaraeMoit
3a/1au, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA APYTMX YYaCTHHUKOB
JUanora Wi JUCKYCCUN);

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

BJIAJICTh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aUMOJCHCTBHSI, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBISATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2)coBMeCTHaA AeSITEJIbHOCTD:

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

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
MHTEPECOB U BOZMOKHOCTEMN Ka)XA0ro 4jeHa KOJIJIEKTHBA;



NPUHUMATh LEIU  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMKEHHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpeneisTh poiu ¢ Y4E€TOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh pE3yJbTaThl
COBMECTHOU padOThI;

OLICHUBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHHUKA KOMAaHIbl B
001Ul pe3ysbTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

OBJialeHMe YHUBEPCAJIbHBIMHU PEryJSITHBHBIMHU J€iCTBUSIMM:

1)camoopranuszanus:

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

BHIOMpAaTh Ha OCHOBE OHMOJOTWYECKHX 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 NIESITENbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3aJa4ll B 00pa30BaTEIIbHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETILHO ~ COCTABJISITH IUIAH  pEIICHHs NOpo0ieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHUI;

J1aBaTh OLICHKY HOBBIM CUTYallHsIM;

paciupsiTh paMKu y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMN;

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

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUM, MOCTOSHHO IIOBBIIATH CBOM 0OOpa3oBaTEIbHBIN U
KYJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

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

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCUCTBUM UM MBICIHUTENBHBIX IPOLECCOB, HUX 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 AapryMEHTBl IPYIMX MNPU AHAIU3E PE3YIbTATOB
NEeATENbHOCTH;

3)npunsaTHe ceds1 M APyrux:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX MPU AHAIU3E PE3YIbTATOB
NESATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C O3ULUU APYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUSI COJIEPXKAHUS Y4yeOHOro mpeamera
«buonorus» Ha yrIYOJIEHHOM YPOBHE OpPHUEHTHPOBAHBI Ha oOO€CIeUeHUE
npopuiabHOro  oOydeHus  oOydaworuxcs  Ouonorur. OHM  BKJIIOYAIOT:
cnerupuyeckue sl OMOIOTUH HAYYHbIC 3HAHUS, YMEHUS U CTIOCOOBI JIEHCTBUM T10
OCBOCHHIO, HHTEPIPETANH U TIPEOOPA30BAHUIO 3HAHWM, BHUIIBI EATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
peabHBIX KU3HEHHBIX cUTyarusx. [IpenMerHbie pe3ynbTarbl MPEACTaBICHBI MO
rojiamMm U3y4eHusl.

[IpenmeTHBIe pe3ynbTaThl OCBOCHHS y4eOHOro mpenmera «buomorusi» B 10
Kacce NOKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJH OUOJIIOTMHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOpPMHpPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHUM  3aKOHOB  NPHUPOJALI U  PEIICHUH MpoOJeM  palMOHAIbHOIO
MPUPOJIOTNIOJIH30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onosoruu;

BIIQJICHUE CHUCTEMOM  OHOJIOrMYECKUX 3HAHHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAralomue OUOJIOrHYECKUE TEPMUHBI W TMOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPETryJISIIUsi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M Pa3BUTHE), OUOJIOIrMYECKHUE TEOPHUH
(xnerounas teopust T. llIBanna, M. Illnelinena, P. BupxoBa, XpoMocoMHas Teopust
HacieactBeHHoct T. Moprana), ydyenus (H. W. BaBunmoBa — o 1eHrpax
MHOrooOpa3uss W  TNPOUCXOXKACHUS  KYJIbTYPHBIX  PAcTeHHil),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TEPBOTO IMOKOJEHUS, PACIICIUICHUS, YUCTOThI T'aMeT,
HE3aBUCUMOro HacienoBanusa [. MeHnens, TOMOJOrMYECKUX PSOOB B
HaCJIEICTBCHHOUN U3MEHUYUBOCTH H. n. Baswuiosa), MIPUHLATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO IO3HAHMS, HCIOJb3YEMbIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEPEHUE,
HaAOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHUE BBIICTATH CYIIECTBECHHBIC MMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AyYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIC
OakTepuii, TpUOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKa, CTPOSHUSI OPTaHOB U CUCTEM
OpPraHOB pACTECHWW, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB JKU3HENESITEILHOCTH,
NIPOTEKAIOIINX B OPTaHU3MaxX PACTCHHM, KUBOTHBIX W YETIOBEKA, OMOIOTHIECKUX
MIPOIIECCOB: OOMEHa BeIlecTB (MeTadoIM3M), TIpeBpalleHUs] YHEPTUH, OPOKECHUS,
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, HCKYCCTBEHHOT'0 0TOOpA;

YMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMJAMU KIETKH U HUX
(GYHKIIUAME, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB y pAcCTCHUH, >KMBOTHBIX M YEJIOBEKAa U HUX
GYHKIUSIME, MEXKIY CHCTEMaMH OpraHOB W HMX (QYHKIHMSIMH, MEXKIY STalmamu
0oOMEHa BEIIEeCTB, ATaaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOPHOHAIBHOTO PA3BUTHS, TEHOTHUIOM U (DEHOTUTIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHE BBISIBJIATH OTIUYHUTEIbHBIC TPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTBI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHM3MOB Pa3HBIX
CUCTeMaTUIECKUX TPy,

yYMEHHUE PelIaTh OMOIOTHYECKUE 3aa91, BBISBIISITH IPUIMHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHIECKUMH TIPOIECCAMU U SBIICHUSMH, J1eaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE paldOThl, COOMIOAATh
npaBmiIa Mpu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYTOBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh WX HKCIEPUMEHTAIHLHBIMU
cpenacTBamMu, GOpMyIUpPYs IeJdb HWCCIEIOBAHHS, AaHATU3UPOBATH IOTYYCHHBIE
pE3yNbTaThI U JENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B y4E€OHO-HCCIIEIOBATEIHCKON padoTe MO OWOIOTHH,
AKOJIOTUU W MEJIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TIPEACTABIATH  TONYYCHHBIE  Pe3yiabTaThl Ha  YYCHHYECKUX
KOH(EpEeHITHSX;

yMEHHE OIEHWBATh OSTUYECKHUE AaCMEKThl COBPEMEHHBIX HWCCIEAOBAHUN B
obimacth  OMONOTMM M MEIULUUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIPABIEHHOE W3MEHEHHE T€HOMa WM CO3J[aHWe TPAHCTEHHBIX
OpPraHU3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccroHaIbHOM
JEATENBHOCTA B 00JIACTH OWOJIOTHMH, MEIMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIyOJIATh MO3HABATEIbHBIN
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 TMO3HAHWM 3aKOHOB NPHUPOABI M PEIICHHH HKOJIOTHYECKUX
npo0JieM YelOBEYeCTBa, a TakKK€ B PEIIEHHMH BOIPOCOB PAIlMOHAIBHOIO
IIPUPOJIOIIONB30BaHUS, U B (DOPMHUPOBAHUH IICHHOCTHOT'O OTHOIICHHS K MPUPO/IEC,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OHOJIOTHH,

YMEHHE BIIAJIETh CHUCTEMOW OWOJOTHYECKUX 3HAHUN, KOTOpas BKIIOYAECT
ONpeAeNeHusT W TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATalOMUX OHOIOTHYECKUX
TEPMUHOB M TOHATUM (BUJ, IKOCUCTeMa, Ouocdepa), OHMOIOrHUYECKUE TEOPUU
(oBomononHas Teopust Y. J[apBuHa, cUHTETHYECKAs TEOPHS IBOJIOIHH), YICHHSI
(A. H. CeepuioBa — 0 nyTsIX U HampaBieHHsIX 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 SHEPruM), rumnores3sl (runore3a «vupa PHK» V.
I'unGepra);

YyMEHHE  BJIAJICTh  OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TIO3HAHUS,
UCIIOJIb3yEMbIMU B OMOJIOTMYECKUX HCCIIEIOBAHUSIX )KUBBIX 00BEKTOB M IKOCHUCTEM
(omucanue, M3MepeHue, HabIIIeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS |
OIICHKHU aHTPOIIOTCHHBIX H3MEHECHUU B IPUPOJIE;

YMEHHUE BBIJCIATh CYIICCTBEHHBIC TPH3HAKH: BHJOB, OHOTEOIEHO30B,
IKOCUCTEM U Ouochepsl, CTAOWIM3UPYIOUIEro, IBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'O ot0opa, AJUTONATPUYECKOT O U CUMIIATPUIECKOTO
BUI000pa30BaHUs, BIMSHUS JBIDKYIITUX CHJI ABOJIFOIIMU HA TEHO(OH I TOIMYIISITUH,
PUCIIOCOOJICHHOCTH OPTraHW3MOB K cpejie 0OUTaHMsl, YepeaOBaHUs HampaBieHUN
IBOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

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

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  TMPU3HAKK  JKUBBIX  CHCTEM,
NIPUCTIOCOOJICHHOCTh BHJIIOB K Cpefe oOWTaHus, a0MOTHYECKUX W OMOTHYCCKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOTIOTCHHBIX U3MEHEHHUI B 9KOCUCTEMAax CBOCH MECTHOCTH;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIONIUE AapPTyMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JIJISl JIOKA3aTENhCTBA POJCTBA OPTAaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CPeIbl OOWTAHUS, CIMHCTBA
4eJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHS MHOrooOpas3wsi BHIOB U
AKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHMSI MPUPOJIBI U YETIOBEUECTBA;

YMEHHE PeIIaTh OMOIOTUIECKUE 3aa91, BBISBIISITh TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU U SIBICHUSAMU, JAeNaTh
BBIBOJIbI ¥ IPOT'HO3BI HA OCHOBAHHH TOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINONHATH JIA0OpAaTOPHBIE M MpaKkTUYecKue padoThl, COOIIOJATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCIICPUMCHTAIHLHBIMU
cpenacTBamMu, GOpMyIUPYs IeJdb HWCCIEIOBAHMS, AaHATU3WPOBATH IOTYYCHHBIE
pE3yNbTaThI U JIENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B y4E€OHO-HCCIIEIOBATEIHCKON padoTe Mo OWOIOTrHuH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TIPEACTABIATH  TONYYCHHBIE  pe3yJabTaThl Ha  YYCHHICCKUX
KOH(EPEHITHSX;

yYMEHHUE OIEHUBATH THIOTE3bl M TEOPUU O TIPOUCXOKICHUU JKU3HH, YETOBEKA
M YEIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIIOCO0AX MPeaOTBPAIICHUS
ro0aabHbIX U3MEHEHU B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oymymied mpodeccrnoHaabHOM
JESITeNFHOCTU B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIB30BAHMSI, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIbCKOTO XO3SiCTBA, MHUINEBOI
IIPOMBIIIEHHOCTH, YIAyOJNsTh TO3HABATEIbHBIM HWHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYyMOIIEH  mpodeccut W MPOAOHKCHHE
OMOJIOrMYecKoro o0pa3zoBaHus B OPraHU3ALUSAX CPEAHEro MPOPECCUOHAIBHOIO U
BBICITIIEr0 00pa30oBaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NporpaMMbl Bcero o0pa3oBaTejbHbIe
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 BelecTB U MpeBpallleHrue YHEPTHH 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 I'eneTnka — HayKa 0 HaCJEICTBEHHOCTH U 5 05
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTU HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoOTHS ¥ CHHTETHYECKAsE OMOTIOTHS 4
17 PesepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13




11 KIIACC

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 B3aUMOOTHOIICHHUAX
6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHUCTEM 3 0.5
C OKpYKarollen cpenon
OpranusMmsl U cpesja 0OuTaHHs 1.5
DKoJ0Tus BUAOB U MOMYJIALUN 0.5
DKoJ0Tusl COOOIIECTB. 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 Konrponbnbie | IMpakririeckie 121[3yqe1mﬂ gﬁ[il;onaTeanme
padoThbI padoTsbI pecypenI
1 buonorus kak KOMIUIEKCHAsI HAyKa U Kak 1
9acTh COBPEMEHHOTO 00IIIeCTBa
JKuBble cucTeMbl U UX CBOWCTBA 1
YpoBHEBas OpraHu3anys )KUBBIX CUCTEM 1
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, '
nuddepeHmanbHoe NEHTPUGYTUPOBAHHUE,
[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 QyHKIUHA 1
0enKoB




OpFaHI/I‘IGCKI/IC BEIICCTBA KIICTKH —

10
YTIIEBOJIbI

11 Oprannyeckue BeNecTBa KJISTKH —

JIUTIH BT
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlabopaTtopHast pabota «MccnenoBanue 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 OHOJIOTHH

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

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

18 [ToBepXHOCTHBII anmapaT KISTKH
OnHOMEMOpaHHBIE OPraHOU/IBI 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 KaTaaIuTHYECKON aKTUBHOCTH
(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
«CpaBHEeHHE TIPOIIECCOB (POTOCHHTE3A U
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
pubocom B OnocunTe3e 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»
TkaHU )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 JlpIxanue opraHu3MoB

57 JlpIxaHue TT03BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHCcOPT BemIeCTB Yy OpraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX
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 JIUCTKOB

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 Fr€eHETUIECKHUX HCCIICTOBAHUI

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 Ananusupyrouiee ckpeuuBanue. Hernonnoe 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. Bubl 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 ['eHoTHnHMuYecKast 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 SIUreHOMUKa

91

['enernka yenoBeka. [Ipaktndeckas pabora
«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
XHUBOTHBIX. [IpakTndeckas padora
«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 HAITPABJICHUS] CHHTETUYECKOU
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 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u(ppoBbIe
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbﬂble
padoTbI padoTbI pecypesI
1 OomononHas teopus Y. Jlapsuna 1
5 JBHoKyIpEe CHIIBI SBOJIIOLIMU BUJIOB 11O Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBoBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBINA OTOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIMU
5 DTarbl 3BONIOIMOHHOTO MpoIlecca: 1
MHUKPO?3BOJIIOIHUS U MAaKPOIBOJIIOLIHS
6 [Nomynsityst — 3neMeHTapHas eAMHNLIA 1
IBOJIIOLIMH
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBIICHHE H3MEHYUBOCTH Y '
oco0eil ogHOro Bua»
8 DnemeHTapHble (PaKTOPbI 3BOITIOLUU 1
9 Dddekt ocHoBarens. Ihdekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpanuu. 3010y MOomyJsiui: 1
reorpaduueckas, Ouogoruueckas
11 EcrectBenHbBIN 0TOOP — HAIPaBIISAIOMINN 1

(haxTOp IBOIOITUHN




12

[TosoBoii oTOOP

13

[Iprcnoco01eHHOCTh OPraHU3MOB KaK
PEe3yJIbTaT MUKPOIBOJIIOLUY.
JIaGopatopHas pabota «/3y4yeHue
apoMop(030B M UINOATANITALUH Y
pacTeHHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! mpucnocoOaeHul y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHISCKHE,
OMOXMMHUYECKHE, TTOBEICHYECKUE.
JlaGopaTtopHas padota «IIpucnocobneHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e71eco00pa3HOCTh)

0.5

15

Bup, ero kpurepuu U CTpyKTypa.
JIaGopatopHas pabota «CpaBHEHHE BUJOB
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

16

CrpykTtypa BHIa

17

BunooOpa3oBaHue kak pe3ynbTar
MHUKPO3BOJIIOLUH

18

CBi3p MHKPOI3BOJIIOIWHA U SITUACMHUOJIOTUA

19

Makpossomtonust. [Taneonronornueckue
MCTOAbI U3YUYCHUS 3BOJIIOIUN

20

buoreorpaduueckue MeTo b1 H3yUEHUS
DBOJIOLUU

21

OMOPHOIOTrHYECKHE U CPABHUTEIBHO-
Mop(dororuueckre MeTo Ibl U3y4CHHUS
HBOJIIOLIUU

22

MonekynsapHo-TeHeTHUECKUE,
OMOXMMHUYECKHE U MAaTeMaTHIECKHE




MCTOAbI U3YUYCHUS 3BOJIIOINN

23 OO01mure 3aKOHOMEPHOCTH JBOJTFOIIHH

24 AnanTuBHas paguanys. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOLIUN

25 Hayunbie runoressl NpouCcX0XIeHUS
KHU3HU Ha 3emiie

26 JloHay4HbIE IPEICTABICHUS O 3aPOKICHUN
KU3HU

97 OcHOBHBIE 3Tallbl HEOPraHNYECKON
HBOJIIOIIH

28 ['unore3sl 3apoKACHUS KU3HU
Hctopus 3eMiu U METObI €€ U3yUEHHUSI.

29 JlabopaTopHas pabota «3yyeHue u 05
OITMCaHWE UCKOIAEMBIX OCTATKOB JIPEBHHUX '
OPTaHU3MOBY

30 HauanpHble aTansl opraHnyeckoi
HBOJIIOLIUU

31 DBOJTIONHS DYKapHUOT
OCHOBHBIE 3TaIbl YBOITIOIHA

32 pactutensHoro Mupa. [Ipaktudeckas 05
pabora «M3ydyenne ocobeHHOCTEN '
CTPOEHHS paCTEHUI pa3HbIX OTIEIOB»

33 OCHOBHBIE Tl YBOJIOIMH KUBOTHOTO
Mupa
DBorOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabora «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX )KUBOTHBIX)

35 Pa3BuTHe xu3Hu Ha 3emiie 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKHUC

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMeHHBIH KOTOTUYECKUI KPU3HUC, €T0
0COOCHHOCTH

38 CoBpeMeHHAs CHCTEMa OPraHuIeCKOTO
MUpa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPTraHu3MOB

40 AHTpOnoOJIOrusi — HayKa O 4YeJIOBEeKe

41 PasButne npeacrasiaeHui o
MIPOUCXOXKJICHUH YeJIOBEKa
MecTo yesoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas

42 pabora «M3yduenne ocoOeHHOCTEH 0.5
CTPOCHHUS CKEJIeTa YeTIOBEKa, CBSI3aHHBIX C
MIPSIMOXOXKJICHHEM)

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHEe3a

m CooTHoteHrne OMOTOTHIECKIX U
COLIMATLHBIX (PAKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaJ UM aHTPOTIOTCHE3a

46 [TaneoreHeTrka U MajgcoOreHOMUKA

47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacsl. [IpakTuyeckas

48 pabota «/3ydeHune 3K0JIOrHIeCKUX 0.5
ajanTanyi 4YeJIoBEKa»

49 MeXITUCIUTUTHHAPHBIC METO/TbI

AHTPONOJIOTUH




50 3apoXKaeHUE U Pa3BUTHE IKOJIOTHU 1
Mertoap! skonoruu. JlabopaTopHas padora

ol «M3ydyeHne METOI0B IKOJIOTHYECKUX 1 0.5
HCCIICOBAHUI

59 3HaueHne SKOJOTUUECKUX 3HAHUHN AJIs 1
9eoBeKa

53 Okonoruyeckue HakTopsl 1
Abuotnyeckue akropsl. CBET Kak

54 sKosoruueckuii paxtop. JlaboparopHas 1 05
pabota «BrisiBieHre mpucnoco0aeHui '
OPTaHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue (axropsl. Temneparypa
KaK 9KOJIOTUYECKHI (haKTop.

55 JlaGopaTopHas pabota «BbisiBieHue 1 0.5
MIPHUCTIOCOOTICHHI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbl»
Aobuotnyeckue hakropsl. BiakHOCTh Kak

56 sKostorudeckuii paxrop. JlaboparopHas 1 05
pabota «AHaTOMHYECKHE OCOOCHHOCTH '
pacTteHuil U3 pa3HbIX MECT OOUTaAHHSDY

o7 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kusnennsie GopMbl OpraHU3MOB 1

60 buotnyeckue hakTopsl 1
3HayeHne OMOTHYECKUX B3auMOeHcTBUI

61 JUTSL CYIIIECTBOBAHUS OPTAaHU3MOB B Cpeie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




IIOITYJI I

OcCHOBHBIC TTOKa3aTeIIN TIOIMyJIAIUA

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE MIOKa3aTeNN MOMYJISALNN:

64 POKI1aeMOCThb, TPUPOCT, TEMI POCTA,
CMEPTHOCTH, MUTPAIIAN

65 DKoJoru4ecKasi CTPYKTypa MOMYJISIITHH

66 JluHamuKa HOMyJSUU U €€ perysuus

67 KpuBbie pocTa 9HCIEHHOCTH TOMYJISIIHH.
KpuBble BEIKUBaHUSA
DKoJoruyeckas HUIa BUAA.

68 JlabopaTopHas padota «IIpucnocobneHus 0.5
CEMSIH paCTEeHUI K pacCeICHUIO»

69 Bun xak cucrema nomyssuii

70 3aKOHOMEPHOCTH MOBEJICHUS M MUTPALIUN
KUBOTHBIX

71 Coo00111ecTBO OPraHU3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cUCTEMa

73 KpyroBopot BeiecTB 1 MOTOK SHEPTUU B
KOCUCTEME

74 OcHOBHBIE TIOKA3aTENIN YKOCUCTEMBI

75 DKOJOTNYECKUE MUPaMUJIbI

76 N3meHeHus coo0111ecTB — CyKIIECCHH

77 [IpupoanHbie 5KOCUCTEMBI. DKOCUCTEMBI
03ep M peK. IKOCUCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEHl, MyCTHIHb

79 AHTPOMOTEeHHBIE YKOCUCTEMBI

80 VYp6oskocucremsl. [IpakTuueckas padbota 05
«M3ydenue u onrcaHue ypoo3IKOCUCTEMBI) '
3akoHOMEpPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3ACUCTBUS 3arpA3HEHUN

82 Pa3HbIX TUNIOB HA CyOOpraHM3MEHHOM,
OpraHU3MEHHOM, MOMYJISLIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuienmanerapras 060104Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

86 KpyroBopots! BeriecTs u
OMOreOXMMHUYECKHE IUKITBI

87 3onaneHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CYIIN

88 YcroitunBocTh OHOChepsI

89 DKOJIOTUYECKHE KPU3UCHI H UX IPUIHHEI

90 BosneiicTBue yenoBeka Ha Ouochepy

91 AHTpPOIIOr€HHOE BO3/IEUCTBHE HA
paCTUTENBHBIN U )KUBOTHBIA MUP

92 Oxpana nmpupozIs!

93 OCHOBHBIE IPUHIIUIIBI YCTOWYUBOTO




Pa3sBUTHA YCTIOBEUYCCTBA U ITPUPOABL

PanmonanbHo€ NpupoOAOII0Ib30BAHNUE U

94 COXpaHEHUE OMOJIOTMYECKOr0 1
pa3zHooOpaszus 3eMiaun

95 Ofionemae 1o TeMe «MUKPOIBOJIFOIHS U 1
e€ pe3yabTaThD»

96 O?onemae 1o Teme «MaKpOdIBOIIOIHS U 1
e€ pe3yabTaTh»

97 Oo6o06menue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE KHU3HH Ha 3eMIIe)

98 O6o06menne no Teme «IIpoucxoxxnenne 1
YeJI0BeKa — aHTPOIIOTCHE3)»

99 O0o0meHne o TeMe «IDKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHHUSX OPTraHH3MOB)

100 O606mienne o TeMe «OpraHu3Mbl U cpea 1
oOuTaHUS

101 O6O6H_ICHI/IVC 10 TeMe «DKOJIOTHUA BUIOB U 1
TIOTTYJISTITHIA

102 O606menue o Teme «buocdepa — 1
ro0anbHast IKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

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

CdopMUpOBAaHHOCTh 3HAHUA O MECTE W POJHM OUOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUN COBPEMEHHOM
€CTeCTBEHHOHAYYHOW KapTHHBI MUPA, B MO3HAHUH 3aKOHOB TIPUPOJIBI U
pCIICHUH XKU3HCHHO BAKHBIX COIMAJIbHO-ITUYECKUX, YIKOHOMHUECKHUX,
AKOJIOTHUECKHUX TIPOOJIEM YEeIOBEYECTBa, a TAKKE B PEIICHUH BOIPOCOB
paIMoOHaIBLHOTO MPUPOAOIONIB30BaHNUsA, B GOPMUPOBAHUU IIEHHOCTHOTO
OTHOIIICHUSI K TPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIAJC POCCUHUCKUX U

3apyO0eKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTUE OUOIOTHH

Brnanenue cucremoil 3HaHHMI 00 OCHOBHBIX METOJaX HAyYHOTO
[IO3HAHUS, UCIOJB3YEMBIX B OMOJIOTMUECKUX HCCIIECJOBAHMSIX >KUBBIX
O0OBEKTOB M OJKOCHCTEM (ONMHCAaHWE, M3MEpEeHHe, NpPOBEICHUE
HaO/0/IeHNH); CHocoO0aMM BBISBJICHUS U OLIEHKM aHTPOINOIEHHBIX
W3MEHEHUH B PUPOJIE.

YMeHue BbIIBUraTh TMIIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTAIBHBIMU
cpenctBamu, (opMmynupys Ledb HCCIEIOBaHUSA, AaHAIU3UPOBATH
IIOJIy4YEHHBIC PE3YJIBTAThl U 1€JIaTh BHIBOABI.

BrisiBiacHME 3aBUCMMOCTHM MEXKIY HCCIELYyEMBIMU BEINYMHAMM,
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¥3Hb, KJIETKa, TKaHb, OpTaH, OPraHu3M, BHI, TOMYISIMs, SKOCHCTEMA,
Ouorieno3, Omocepa; Merabonm3M, TOMEOcTa3, KICTOYHBIH WMMYHHUTET,
Ouocunte3 Oenka, OWMONOMUMEPBI, JUCKPETHOCTh, CAMOPETYJIALHA,
CaMOBOCIIPOU3BENIEHNE, HAaCJIEACTBEHHOCTb, W3MEHYMBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

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

teopust Y. JlapBHHa, CHHTETHYECKass TEOpPUS DBOJIOLHH, TEOPHS




antporioreHeza Y. JlapBuna; Teopus Ouoreornenosa B.H. Cykauépa;
yuenue H.W. BaBuiioBa o meHTpax MHOrooOpasusi U MPOUCXOKIACHUS
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 Hacleq0oBaHHs MpusHakoB [. Mennens;
CUEIJICHHOTO HAacJeI0BaHMs TMPU3HAKOB M HApPYIICHUS CUEIJICHUs
resoB T. Moprana; TOMOJOTMYECKHX PSIIAOB B HACIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; renHernueckoro pasHoBecHus JIx.
Xapnu u B. BaiinOepra; 3apozasimeBoro cxoactsa K. Bapa;
ounoreHernueckuii 3akoH J. ['ekkens, @. Miosuiepa);

MIPUHIUIIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBuia (MuHEMyMa FO. JIuOuxa, 5KOJIOrMYECKOW MUPaMUILI YUCEN,
OMOMAaCCHI U DHEPTUHN);

runote3sl (koauepBatHoit AWM. Omnapuna, nepBuYHOro OysiboHa JIX.

Xonpeina, mukpochep C. Dokca, pudo3uma T. Yek)

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

COCTAaBJIATb TCHOTHUIIMYCCKUEC CXCMbI CKPCIIUBAHUA UIA PA3HBIX TUIIOB
HaCJICAOBaHUA IMPU3HAKOB Yy OPraHU3MOB, COCTAaBJIATL CXCMbI IICPCHOCA

BCHICCTB U DHCPIUU B OKOCUCTEMAX (I_[eHI/I NUTaHuA, IUIICBBIC CeTI/I)

VYMmenue YCTaHAaBJIMBATb B3aNMOCBA3U MCKAY CTPOCHUCM )41
(GYHKIMSMU: OPTraHOMJOB, KIETOK pAa3HBIX TKaHEH, opraHamMu U
CUCTCMaMH OpraHOB Yy paCTeHHﬁ, JKMBOTHBIX W YCJIOBCKA, MCIKIY
dTanmamMu 0OMEHa BEIIECTB; dTallaMHU KJIETOYHOTO IHKJIA U JKU3HEHHBIX
IMUKJIOB OPraHU3MOB; dTallaMH 3M6pI/IOHaJII)HOFO pa3sBUTHA; TCHOTHUIIOM
u ¢enorunoM, ¢eHotunoM © (akTOpaMu Ccpeiabl  OOWUTaHUS;
mporieccaMy  SBOJIIOLWH;  JABIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCHUCTEM W TPUCHOCOOJICHHUSIMU K HUM

OpraHnu3mMoB

YMeHue BbIIENTh CyIIeCTBEHHbIE 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 paCTCHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OHOJIOTHMYECKUX




MpoIeccoB: oOMeHa BemecTB (Merabonm3M), HHPOPMAIMH |
IIpEBpaIleHNs] SHEPTruu, OpOXKEeHUs, aBTOTPO(PHOTO U reTepoTpodHOro
TUMOB MNHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeTroreHesa, 3MOpHOreHe3a, IMOCTIMOPHUOHAIBHOTO  PAa3BUTHA,
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 DBOJIOIMUA 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, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OMOTEOIICHO30B M IKOCHCTEM;
0COOEHHOCTH TPOLIECCOB OOMEHA BEIIECTB ¥ MPEBPAIICHUSI YHEPTUH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOT0 M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEi03a, OIUIOJOTBOPEHUS, PAa3BUTHI U
Pa3MHOXCHHS, UHINBHYaTbHOTO PAa3BUTHS OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000Pa30BaHMUSI,
MPUCTIOCOONIEHHOCTH OPTaHU3MOB K cpele OOWTaHus, BIMSHUS
KOMITOHEHTOB DKOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHHUN B YKOCHCTEMaX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M IMPEBPAICHUS SHEPTHH B

ounochepe

YMeHnue HCII0JIBb30BATh COOTBETCTBYIOIINE apryMeHThl,
OMOJIOTUYECKYI0 TEPMHUHOJIOTHUIO W CHUMBOJUKY JUIS JOKAa3aTeIbCTBA
POACTBa OPTaHU3MOB PA3HBIX CUCTEMATUYCCKHUX TI'PYIII; B3aHMMOCBA3U
OpraHW3MOB W CpeIbl OOWTaHWs;, EJIMHCTBA YEJIOBCUECKHX pac;
HEO0OXOMMOCTH 3I0POBOT0 00pasa KU3HH, COXpaHEHUS pa3HOOOpa3us
BUJOB M DKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS IPHPOIBI M

YCJI0BCUCCTBa

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

ITO3HUIIHUIO




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITPOBEPAEMBIX HA EI'J
11O BUOJIOT'UHN

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

buonorus xak HayKa. JKuBble cucTeMBI U MX HN3YUCHUC

11

CoBpemeHHAsE OHWOJIOTUS — KOMIUICKCHAasT HayKa. BHOJOTMYecKWe HayKH |
n3yyaeMble UMHU TpoOsemMbl. DyHIaMeHTadbHBbIC, MPUKIAIHBIE U TTOUCKOBBHIE
Hay4HbBIC UCCIICIOBAHUS B OMOJIOTHH.

3HavyeHue Ouosiormu B (POPMHUPOBAHWM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHbie ¢ Ononorumeld. 3HaueHWe OWOJIOTUM B
MPAKTUYECKONH JEeATETbHOCTH YeNOBeKa: MEAMIIMHE, CeIbCKOM XO3sICTBe,

IIPOMBIIIJIICHHOCTH, OXPAaHC IIPUPOABI

1.2

JXuBble cucTeMBbl Kak mpeaMeT u3ydeHus Ononoruu. CBOWCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIIOCTHOCTB, CIOXKHOCTH U
YIIOPSITIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTB, caMOOpraHM3aLHs,
CaMOBOCIIPOU3BEJICHHE, PA3APAKUMOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE.

VYpOBHHM OpraHM3alUU JKUBBIX CHCTEM: MOJIEKYJISPHBIN, KICTOUHBIH, TKaHEBBIH,
OpraHu3MEeHHbIH, HOMYJSAIMOHHO-BUI0BOM, HKOCUCTEMHBII
(OuoreoneHotnueckuit), O6uocdepHsiil. IIporeccsl, NPOUCXOAAIINE B KHUBBIX
cucreMax. OCHOBHBIC TpU3HAKU >KUBOro. JKu3Hp Kak (opma CyIIeCTBOBAHHUS

MaTepuu

1.3

Metonel Oumonorudeckoil Hayku. HaOmroneHue, wu3MepeHHE, OSKCICPUMEHT,
cucTteMmaruzanusi, wmeraaHanu3. IloHsTHE O 3aBUCMMOM W  HE3aBUCUMOM
nepeMeHHOM. [InmanupoBanue skcnepumenTa. [loctaHOBKa M mpoBepKa TUIOTES.
HyneBass rumote3a. Ilonstne BBIOODKM U €€ JOCTOBEPHOCTh. PazOpoc B
Oouosornueckux MaHHbIX. OIEeHKa TOCTOBEPHOCTH TMOJTYYEHHBIX PEe3yIbTaTOB.
[TprumHBl MCKaXKEHHS PE3yabTATOB AKCIEpUMEHTA. [IoHSATHE CTATHCTUYECKOTO

TCCTA

KneTka kak Ouoioruyeckasi Cucrema

2.1

Knerka — cTpykTypHO-(DYHKIIMOHAIbHAS €AMHUIIA KUBOTO. VICTOpUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. BupxoB). OcHOBHBIE MOJOKEHUS COBPEMEHHOM KIIETOYHON TEOPHH.
MeToabl MOJIEKYJIAPHOHN M KJIETOYHON OMOJIOTHH: MUKPOCKOTIHS, XpoMaTorpadus,
anexkTpodopes, METO/T MEYEHBIX aTOMOB, nuddepeHranbHOe

LEHTPUPYrUpOBaHUE, KYIbTUBUPOBAHHUE KIETOK

2.2

XHWMHUUYECKUH COCTaB KIIETKH. Makpo-, MUKpPO- U YJIbTPaMHUKPOdJIEMEHThL. Bona u

eé POJib KaK paCTBOPHUTCIISL, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHHU KIICTKH,




TEIUIOperyasiuuu. MuHepanabHble BEIECTBA KIETKU, UX OHOJOrHYecKas poJb.
Ponb KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckue mnonumepbl. benku. AMHUHOKHCIOTHBIH COCTaB  OEJKOB.
CrpykTypsl OenkoBoii Monekyinbl. [lepBuuHas cTpykTypa Oenka, HeNnTUAHAs
CBs3b. BTopuuHas, TpeTU4Has, 4YETBEPTUYHAS CTPYKTYphl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuduxanus 6enxoB. buonoruueckue QyHKIH OEIKOB.
VYrneBoasl. MoHocaxapuapl, AUCAaXapubl, OJUIOCaXapuAbl U IOJUCAXAPHIIBIL.
OOumii mnaH cTpoeHusT U (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
Buonornveckue GyHKIUHU YTIE€BOIOB.

Jlumuner.  TuapodmibHO-THApodoOHBIE cBolcTBA. Kiaccudukanus IHITHIOB.
Tpurmunepunsl, dochonunuabl, BOCKH, cTepouabl. buomorndeckue QyHKIHH
nunuaoB. OOIIMe CBOMCTBA OMOJIOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJTYIPOHUIIAEMOCTb.

Hyxkneunoseie kucnotel. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [puanun xommiementapHoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupanb. MecToHaxoxnenne u ouonorndeckue ¢pynknun JJHK.
Buast PHK. ®ynknuuu PHK B knetke.

Crpoenne wmomnekynsl AT®. Makpospruyeckue cBsizu B Mosekyne ATO.
buonornueckue ¢pynkunu AT®. BoccTaHOBIEHHBIE TEPEHOCYUKH, UX (PYHKIMU B
kietke. CekBennpoBanue /JHK.

CrpykTypHas Ouosiorusi: OHMOXMMHUYECKME M OHOPHU3MUYECKHE HCCIIeT0BaHHS

cocTaBa M MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunbl  KJIEeTOK: dyKapuoTWdeckas H  IpokapuoTuueckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00pa30BaHMS KIETKH.

Crpoenue npokapuoTHdeckoi kieTku. KierouHas cTeHka OakTepuil U apXei.
OCOOEHHOCTH CTpPOEHHUsI TEeTepOTPOPHON M aBTOTPOGHON MPOKAPHUOTHUYECKUX
KJIETOK. MecTO U poJib MPOKApHOT B OMOIIEHO3aX.

Crpoenre u (pYHKIIMOHHMPOBAaHHE SYKApUOTHUYECKOH KieTkd. [lmaszmarudeckas
MeMmOpaHna (rasmanemma). CTpyKTypa Ijia3MaTH4ecko MeMOpaHsl. TpaHcmopT
BEIIECTB 4Yepe3 IUTa3MaTUYECKyl0 MeMOpaHy: TmacCuBHBIA  (muddy3us,
obneruéHHas auddysus), aKTUBHBIA (TMIEPBUYHBIA W BTOPUYHBIA aKTHUBHBIN
tpancnopt). [lomymponuriaemoct MemOpanbl. PabGota HaTpwii-KaareBOro
Hacoca. DHJOIMTO3: MHHOIMTO3, (aronuro3. Jk3ouuTo3. KileToyHas creHKa.
CtpykTypa v QYHKIIUU KIETOYHON CTEHKHU pacTeHUi, rpuOOB.

utorasma. Ilurtozons. Llurockener. JBmkeHHe IUTOIUIA3Mbl. OpraHoUabI
kiIeTkd. OpHoOMeMOpaHHBIE OpraHoMJbl KIETKU: DJHJOIUIa3MaThdyeckas CeTb
(OIIC), anmapar 'onbmKu, TU30COMBI, UX CTpOoeHHE U (yHKUMHU. B3amMocBsa3b
OJTHOMEMOpaHHBIX OPraHOMAOB KIETKH. CTpOEHHE TpaHYISIPHOTO PETHKYIyMa.

Cunre3 pactBopuMbiX OenkoB.CHHTE3 KJIETOYHBIX MemOpaH. [mamkwii




(arpaHyssipHBIA) SHAOIUIA3MAaTHYECKUH peTuKynyM. CekpeTopHas (yHKUUA
annapara ['ompmxu. TpaHcnopT BemecTB B KIETKe. Bakyoiaum pacTUTEIBHBIX
kietok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHH, TUTACTUBL.

Crpoenve U (QyHKIMH MUTOXOHApUN M 1utactua. IlepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTHABI  (POTOCHHTE3UPYIOIIUX  IYKApHOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbsie opranouasl kineTkun CtpoeHune M (YHKIMM HEMEMOpaHHBIX
OpPraHouJI0B KJIETKH. PubGocoMbl. MukpoduiaamMeHTsl. MBEIeuHble KIETKH.
MuxkpotpyOouku. Krerounelii neHtrp. CTpoeHHWE U [BHKEHHE HKI'YTUKOB M
pecHruek. MUKpOTpyOOUKH IUTOIUIa3MbI. LleHTprors.

SAnpo. Obonouka sipa, XpOMAaTUH, KapuoIlla3Mma, SAPBIILIKH, X CTPOCHHUE U
bynkuun. SnepHbiii OSNKOBBIM MaTpHUKC. [IpOCTpaHCTBEHHOE pPaCIOJIOKEHUE
XpOMOCOM B MHTep(Da3HOM siipe. benku xpomaTtuHa — TUCTOHBI.

Kinerounele BxmodeHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK HYKapHOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOM )

2.4

AccuMmisIiMg M IUCCUMWIALMS — JIB€ CTOPOHBI MeTaboiu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTepoTpOodHbIi. YuacTue KUCIopoJa B OOMEHHBIX
nporeccax. JHepreTMueckoe oOecrneueHue KieTku: npeBpameHue AT B
oOMeHHbIX mporeccax. DepMEHTATUBHBIA XapakTep peakuUid KIETOYHOTO
MeTtabonmu3zma. DepMeHTHI, UX CTPOCHHE, CBOICTBA M MEXaHHU3M JeHCTBUS.
KodepmenTsl. OTinnuns GpepMEHTOB OT HEOPraHMUYECKUX KaTalu3aTopoB. benku-
aKTHUBATOPbl M OEIKU-WUHTMOUTOPHI. 3aBUCHMOCTH CKOPOCTH (hepMEHTATUBHBIX
PeaxIuii OT pa3InIHbIX (PaKTOPOB.

IlepBuuHBbIil CcuHTE3 oOpraHMdeckux BemecTB B kieTke. dortocunre3. Poib
XJIOPOIUTACTOB B Tporecce ¢otocuHTe3a. CBeToBas W TemMHOBas (asbl.
[IponykTBHOCTH (oTOCHHTE3a. BnusHue pa3nu4HbIX (HaKTOPOB HA CKOPOCTH
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHM3MOB-XEMOCHHTETUKOB: HUTPUDULMPYIOLIUE
OakTepuu, Kele300aKTepuH, CepoOaKTEepHH, BOJOPOAHBIC OaKTepuu. 3HAYCHUE
XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxeHUs U HX
UCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30OyIUTEIHN O0JIe3HEN.

AdpoOHBIE OpraHM3Mbl. JTambl dHEpreTHyeckoro oomena. IloAroToBUTENbHBIN
sTan. ['MuKoan3 — 6eCKUCIOPOAHOE PACIETIICHHE TIIIOKO3BL.

buonornueckoe OKHUCIEHHE, WIM KIETOYHOE JbIXaHue. Poilb MUTOXOHApHN B
nporeccax Ouojgoruueckoro okuciaeHus. Liuknmmueckue peakunu. OKUCIUTEIBHOE

dochopunupoBanue. [IpeumyiecTBa adpoOHOrO MyTH OOMEHA BEHIECTB TEpPe




aHa’poOHBIM. D(PPEKTUBHOCTD IHEPTETUIESCKOTO OOMEHA

2.5

Peakuun maTtpuyHOro cuHresa. IIpMHIMII KOMIUIEMEHTapHOCTHM B peaKLUAX
MaTpUYHOro cuHTe3a. Peanusanus HacneacTBeHHON HHopManuy. I'eneTnueckuii
Kon, ero cBoiicTBa. Tpanckpunums — Matpuunbld cuHTe3 PHK. IlpuHummb
TPAHCKPHIILIUU: KOMIUIEMEHTapHOCTh, AHTUIAPAIIEIbHOCTh, ACHMMETPUYHOCTb.
Tpancnsauus u e€ stanbl. Yyactue tpaHcnoptHeix PHK B Ouocunrese Oenka.
YcnoBust OuocunTe3a Oenka. KonmumpoBanue amuHOkuciaoT. Pomb pubocom B
OuocuHTese Oenka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsins akTHUBHOCTH T'€HOB Yy
npokapuot. ['mnoreza onepona (®. XKako6, XK. Mano). Perynsiusi 0OMEHHBIX
nporeccoB B KieTke. Kilerounsiii romeocras.

Bupycbl — HeksieTouHble (OpMBI KM3HU M OOnuraTHble mapasutbl. CTpoeHue
MIPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHrsle 3a0oneBaHus 4YenoBeKa, KUBOTHBIX, pacteHuit. CIIN, COVID-19,

conuaJIbHbIC U MECIUIITMHCKUC HpO6J’ICMI>I

2.6

Knerounsii mmkn, ero mepuoabl W perymsiiusa. HWHrepdaza u  MHUTO3.
OcobeHHOCTH TpOLECCOB, NpoTeKaromux B uHTepdasze. Ilogroroska kieTku K
neneHuto.  [IpecuHreTnyeckuii  (MMOCTMUTOTHYECKHUH), CHHTCTHYECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTHYECKUI) TepHOaAbl MHTEP(Da3bl.

Marpuunsiii cunte3 JIHK — pemnukanus. Ilpunununsr perukanuum  JIHK:
KOMIUIEMEHTAPHOCTh, ITOJIyKOHCEPBATUBHBIM CHHTE3, AaHTHUIIAPAJIICIBHOCTD.
Mexanusm permukanuu JTHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u
TenoMepasa. XpPOMOCOMHBIA HAOOp KIETKHM — KapuoTwil. JIWIIOWIHBIA W
rarmIouJHbI  HAabopsel XpomMocoM. ['omonoruynele xpomocombl. IlosoBbie
XPOMOCOMBI.

Jlenenne knetkun — MuTo3. CTaguum MHUTO3a M IPOUCXOSIINE B HUX IPOLECCHI.
Tunel muto3a. KapuoknHe3s M LIUTOKHMHE3. bHOJIOrnyeckoe 3Ha4eHHE MUTO3a.
Perynsauus mutoTndeckoro nukia kiaeTku. [Iporpammupyemas kietouHasi rTubenb
— anomnTo3.

qDYHKHI/IOHaJ'II)HaH IT€HOMHKaA

OpFaHI/I3M Kak OMOJIOTHYECKas CHCTEMa

3.1

O)IHOKJ'ICTO‘-IHI)IC, KOJIOHHUAJIBHBIC, MHOTOKJICTOUYHBIC OpFaHI/ISMBI nu
MHOTOTKAHEBBIC OpFaHI/I3MI>I.

@®opMBI pa3MHOKEHHS OpraHU3MOB: Oecrojioe (BKJIIOYas BETEeTaTUBHOE) U
nmosoBoe. Buubl  O6ecmosioro  pa3MHOXKEHHUS:  IMOYKOBAaHUE,  CIOPYIISAIUSA,
(hparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkeHue. [looBbie KieTKH, Ui rameTel. Meios. Craauu Meiiosa.

[loBenenue xpomocoM B meiose. Kpoccunrosep. buonornueckuii cMbIca Meno3a




Y MIOJIOBOTO Iporiecca. Meio3 1 ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponbimeBoe pa3Butue. ['ameroreHe3 y »XUBOTHBIX. llosoBbIe ikemnes3bl.
OOpazoBaHue M pa3BUTHE TOJOBBIX KIeTOK. CrepmaroreHe3 M OOTreHes.
Crpoenre mOJOBBIX KiIeTOK. OTMIONOTBOpEHHE U 3MOPHOHAIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHoreHes.
WunuBunyanbHOEe pa3BUTHE OpraHu3sMoB (oHToreHe3). Craauum >MOpuoreHesa
KHMBOTHBIX (Ha mpumepe Jsrymku). Jpodaenue. Tunsl apobnenus. OcoGeHHOCTH
IpoOsieHnsT MJIEKONMHUTAIOMIMX. 3apOAbIIIEBbIe JHUCTKH (racTpyisius). 3akiaika
OpraHoB M TKaHEW W3 3apOJbIIIEBbIX JIHUCTKOB. B3auMHOE BIMSHUE 4YacTel
pa3BUBAIOLIErocs 3apoiblia (3MOpHOHANbHAS MHAYKLHMA). 3akiajka IulaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HMEPAPXUUYECKUX B3aUMOACHCTBUN TI'€HOB.
Brnusnue Ha SMOpHUOHANIBHOE pAa3BUTHE PA3IUYHBIX (HAKTOPOB OKpYKaIOIIEH
Cpenpbl.

Poct u pazButne xxuBoTHBIX. [locTomMOprnoHanbHbIi iepuoa. [IpsMoe u HenpsiMoe
paszButue. Pa3Butume ¢ meramopdo3oMm y O€CO3BOHOYHBIX MU TO3BOHOYHBIX
KUBOTHBIX. bHojOrMueckoe 3HAU€HHE MPSMOrO0 M HENPSMOIO pa3BUTHUSA, HX
pacrpocTpaHeHue B mnpupone. Tumbl pocTa KUBOTHBIX. (DAaKTOpBI pEryisuuu
pocta XKHMBOTHBIX M denoBeka. CTaliuu MOCTAIMOPHOHAJIBHOTO Pa3BUTUS Y
YKUBOTHBIX U 4eoBeKa. [leprnopl OHTOreHe3a 4enoBeKa.

PasmHoxkenne u pasButue pacteHwit. [ametodur u cnopodur. Meiio3 B
KM3HEHHOM IMKJIe pacteHuil. OOpazoBaHMe CcIOp B Ipolecce Meio3a.
I'amerorenes y pactenuid. OIUIONOTBOPEHWE M PAa3BUTUE PACTUTEIBHBIX
Opranu3MoB. /[BoifHOE OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue U

pa3BuUTHE CEMEHU. MeXaHU3MBbl peryiIsiliii OHTOT€HE3a Y PACTEHUN U )KMBOTHBIX

3.2

I/ICTOpI/ISI CTAaHOBJICHUA nu pa?;BI/ITI/ISI TCHCTUKHN KakK HayKI/I. OCHOBHBIG
TCHECTUYCCKUEC IIOHATUS W CHUMBOJIBIL. FOMOHOFI/I‘IHBIC XpOMOCOMI)I, AJIJICJIIBHBIC
T'CHBI, aJIBTepHaTI/IBHBIG HpI/I3HaKI/I, IIOMI/IHaHTHBIf/'I 158 peHeCCHBHBIfI HpI/I?;HaK,
I'OMO3HUTI0Ta, I‘GTGpOSI/IFOTa, qyucras JIMHUA, FI/I6pI/I)II)I, T'€HOTHII, (beHOTI/IH.
OCHOBHBIE ~ METOJbl  T'€HETUKH: THOPHIOJOTUYECKUMA,  ITUTOJIOTHUYCCKUH,

MOJIEKYJISIPHO-T€HETHUECKHIA

3.3

Mownorubpuanoe ckpermuBanue. [lepBorii 3axkoH MeHaemns — 3aK0H eIuHO00pa3us
ruOpuaoB rmepBoro mnokoseHus. [IpaBuno nomuHHpoBaHUS. BTopoill 3akoH
Mengens — 3aKOH paclIeIUIeHHs MpHU3HAKOB. L[UTonormueckre OCHOBBI
MOHOTHOPUIHOTO CKpeluBanus. [ MmoTe3a 4ucTOTH raMer.

Ananuupytomiee ckpenuBanue. [IpoMexxyTOUHBI XapakTep HacleJOBaHMUS.
Pacuiennenve npu3HakoB NpH HETIOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemmuBanue. TpeTuil 3akoH MeHIenss — 3aKOH HE3aBUCHUMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOHOFI/I‘{CCKI/IG OCHOBBI I[I/ITI/I6pI/I,Z[HOF (8}




CKpEIIMBaHMUS.
CueruieHHOe HacleqoBaHue Tpu3HakoB. PaGotrer T. Moprana. CueruieHHOE
HACJIEIOBAHUE TE€HOB, HApYIICHHWE CLUEIUICHUS MEXAY TIeHaMHu. XPpOMOCOMHas
TE€OpUs HACJIEICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIA MEXaHM3M OIpEAEeeHUs Moia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U TeTepOraMeTHbIA MoJ. ['eHeTuueckas
CTPYKTypa IMOJOBBIX XpOMOCOM. HacienoBaHue NpHU3HAKOB, CUEIUVIEHHBIX C
MOJIOM.

I'enotun kak nenoctHas cucreMa. llmelorponus — MHOXKECTBEHHOE IEHCTBHE
reHa. MHOXXECTBEHHBIM ajiean3M. BzamMojeiicTBHe HealIeIbLHBIX TSHOB.

Kommnemenraprocts. Onucras. [lonumepus

3.4

BzaumopeiictBue renotuna u cpeapl npu popmupoBanuu ¢peHotumna. MI3MeHunBoCTh
npu3HaKkoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE IMPU3HAKU. Buabl M3MEHUMBOCTHU:
HEHACJECTBEHHAs! U HACJIEICTBEHHASI.

MomudukanmonHas ~ u3MeHUMBOCTh.  Ponmb  cpeasl B (hopMHpOBaHUH
Moau(UKAIMOHHON n3MeHunBoCcTH. HopMa peakimu npusHaka. BapuaitmoHHBIHA psij
n BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOAU(DUKAIIMOHHON
W3MEHYMBOCTH.

I'enoTunuyeckass n3MEHYMBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUMBOCTU. BHbl
TeHOTUITMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KoMmOunHaTuBHasT M3MEHYMBOCTh. Mei03 W TMOJOBOM mpolecc — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. PoJilb KOMOMHATUBHON M3MEHYMBOCTH B CO3IAHUU
TEHETUYECKOT0 Pa3HO00pa3ys B IpeieNax OIHOTrO BU/IA.

MyTtanyoHHasi U3MEHYMBOCTb. Busibl MyTaruii: reHHbIe, XpOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W HWHAYLMPOBaHHbIE MYyTalUM. SlIepHBIE W LUTOILIA3MATUYECKUE
Mytaruu. ComMaTH4yecKue 1 MojaoBble MyTauuu. [IpruurHbl BOSHUKHOBEHUS MyTalUil.
MyrareHsl ¥ WX BIMSHHE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAallMOHHOTO
nporiecca. 3aKOH TOMOJIOTUYECKUX PSAOB B HacyieIcTBeHHOU m3MenunBocty (H. .

Basunos). Baesgepras ”3MEHUUBOCTD U HACIEACTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoaHas mporpaMma HCCIEIOBAaHUS TE€HOMa
yejgoBeKa. MeTonbl  HM3y4YeHUsT TEHETMKM  YEeJOBEKAa: TIeHeaJlOorM4ecKuid,
OIU3HELOBBINH, [IMTOreHETHYECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISAPHO-TEHETUYECKUM. CoBpeMeHHOE omnpezaeeHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUITMPOBAHUE, B TOM YHUCII€ C MOMOIIbIO
IIIIP-ananu3a.HaciaencTBeHHEIE 3a00J1eBaHus YyeJoBeKa. I'ennsie u
XPOMOCOMHBIE 0oJ1e3HI YeJI0BeKa. bone3nun c HacJIeICTBEHHOM
MPEIPacoI0KEHHOCThIO. 3HAYEHHE MEAUIMHCKOW I'€HEeTUKU B MPEIOTBPAILECHUN

1 JICUCHUH I'eHETUYCCKHX 3a00s1eBaHni YeoBeka. CTBOJIOBEIC KICTKH




3.6

JlomecTukanus v cenekuys. 3apoxkIeHUe CeNEKIMU U JoMecTukauuu. Yuyenue H. M.
BapuiioBa 0 1eHTpax MPOMCXOXACHUS M MHOTO0Opa3Hs KYJIBTYPHBIX PACTCHHM.
Ponb cenexkumu B co3qaHuy COPTOB paCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH TOMOJIOTMYECKHX PAIOB B HACIEACTBEHHOW M3MeHumBoctd H.U.
BagunoBa, ero 3HadeHue 1 CENEKIMOHHON paboThI.

Metoapl  ceneKUMOHHOW paboThl. MckycCTBeHHBIH OTOOp: MAacCOBBIA H
WHIMBUYaJIbHBIN. Dransl KOMOWHAIIMOHHOMN CEJIEKIINH. HcnpiTanue
MPOU3BOUTENCH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBI0 OIEHKH
(eHOTHNA MOTOMCTBA ¥ OTOOP 1O TEHOTUITY C ToMonIbio aHanmu3a JTHK.
HckyccTBeHHBINM MyTareHes3 Kak METOJ1 CEJICKIIMOHHONU pa0oThl. Pannanonsblit u
XUMHUYCCKHI MyTareHe3 Kak HWCTOYHHUK MYTalluid y KYyJbTYpHBIX (QopM
oprann3moB. Hcrmonp3oBaHHE€ TEHOMHOTO PEAAKTUPOBAHUS W METOJIOB
pexomOunanTHBIX JIHK nist momydeHust mcxorHOro Matepuaa Jijisi CEIeKIIUH.
[Tonmyyenne nommruionioB. BHyTpuBHIOBas ruOpuam3anys. bian3kopoacTBeHHOE
CKpelMBaHue, WM WHOpuauHT. HeponcTBeHHOE CKpelMBaHWe, WM ayTOPUIMHT.
I'ereposuc u ero mpuuunbl. Mcnons3oBaHue retepos3uca B cenekiuu. OtnanéHHas
ruOpuan3anus. [lpeogonenue Oecrutomus MEXBHIOBBIX THOPHIOB. JloCTHOKEHHS

CCJICKIIMH paCTeHI/Iﬁ H XKXMBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHM3MBl, HUX  XapaKTepUCTHKA. TpajuLMOHHAas  OMOTEXHOJIOTHUS:
xje0oneyeHre,  MOJy4YeHHE  KUCIOMOJOYHBIX  MPOJYKTOB,  BHUHOJEJHE.
Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTMYECKUX TEXHOJIOTHH.
IIpoussoncTeo Oenka, AMUHOKHCIIOT u BUTaMUHOB.VcKyccTBEeHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAHIEKIETOK M KIOHUPOBAaHUE KMBOTHBIX.
MeTto TpaHCIUTAHTALUU SAEP KIETOK.

XpOMOCOMHasi W TI€HHasg WHXKEHepusa. JVICKyCCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTikeHHs ¥ TMEpPCICKTUBBI
XpOMOCOMHOM ¥ TeHHOW WH)XEHepuH. MenauuuHckue OHOTEeXHOIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIECTOK

Cucrema u MHOFOO6pa3I/Ie OPraHuv4cCKOro Mupa

4.1

buonoruueckoe  pasHooOpasue  opraHuzMoB.  CoBpeMeHHas  cHCTEMa
opranuueckoro mwupa. llpuHnunel knaccuukanuu opraHu3MoB. (OCHOBHbIE
CUCTEMaTHYECKHE TPYIIIbI OPraHU3MOB.

Oco0OeHHOCTH CTPOCHUS U KHUHEACSITEIbHOCTH OJHOKJIETOUHBIX OPraHHU3MOB.
bakTepuu, apxeu, oTHOKJIETOUYHbIE IPUOBI, OJJHOKJIETOUYHbIE BOAOPOCIH, Ipyrue
npotucthl. KonoHnuanbHble opranu3mel. J[BrkeHHE OJTHOKIETOYHBIX OPraHU3MOB:
amM&OouaHOe, KIYyTHKOBOE, PECHHUYHOE. 3alluTa y OJHOKIETOUYHBIX OPraHU3MOB.

PB.S,Z[pa)KI/IMOCTL Y OAHOKIJICTOYHBIX OPraHNU3MOB. Takcucol




4.2

MHoOrokJjieTouHble pacTeHus. B3auMocBsA3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMBbI OPraHOB MHOTOKJIETOYHOTO opraHu3Ma. OpraHusm
Kak eauHoe 1enoe. TkKaHM pacTeHMd. THIBI PACTUTENIBHBIX TKAaHEW:
oOpa3oBaTeNbHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHYECKas.

OcobeHHOCTH CTpOeHUs, (PYHKIMH U pacoiI0KEeHUsl TKaHEeW B OpraHax pacTeHUH

4.3

BereraruBHble U TeHEpaTUBHBIE OpPraHbl pacTeHUi. DyHKIMKA OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[Bi>keHNE MHOTOKJIETOUHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YITIEKUCIOTO Ta3a M MHHEPAIbHBIX BELIECTB
pacrenusimu. Jlpixanue pactenuil. uddysus ra3oB yepe3 NOBEPXHOCTh KIIETKH.
TpancriopTHele cucTeMbl pacTeHuil. Bbinenenue y pacrenuil. 3amura Yy
MHOTOKJIETOYHbIX pacTeHuid. Kyrtukyna. CpencrBa macCUBHOW M XHMHUYECKOM
3amuThl. OUTOHINBL.

PasgpaxxumocTe M perynsauus y OpraHu3sMoB. Pa3znpaxmmocTe W perynsnus y

MHOT'OKJICTOYHBIX paCTeHI/Iﬁ. PocroBrie BC€IICCTBA U UX 3HAYCHHUC

4.5

MHOTOKIETOUHBIE  KMBOTHBIE. B3amMOCBSI3b  YacTed  MHOTOKJIETOYHOTO
opranu3ma. TkaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHM KUBOTHBIX W 4Y€JIOBEKA. THIIbI
JKUBOTHBIX TKAHEW: SIUTENHANIbHAS, COCIMHUTEIbHAs, MbIIICYHAs, HEPBHAas.
OcoOeHHocT cTpoeHUs, (QYHKIMA U pACIONOKEHHs TKaHE B opraHax

JKHMBOTHBIX M YCJIOBCKaA

4.6

Oprasbsl U CUCTEMBl OPraHOB KUBOTHBIX. DYHKIIMKM OPraHOB M CUCTEM OPTaHOB.
Onopa Ttena opraHu3smMoB. CKeneTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii U BHyTpeHHUI ckeneT. CTpoeHUE M THUIbl COCAUHEHUS
KOCTEH.

JIBIDKEHHME MHOIOKJICTOYHBIX JKUBOTHBIX. IluTanue JKUBOTHBIX. IluTaHue
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue »)UBOTHBIX. KokHOe nbixanue. YKaGepHoe u
JIErovyHoe AbIXaHHE.

JIpIXaHue TO3BOHOYHBIX KUBOTHBIX. DBOJIOIMOHHOE YCIOKHEHHE CTPOCHUS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. J[pIxaTelibHas cHcTeMa 4esioBeka. MexaHu3M
BEHTWISIIMM JIETKUX y MNOTUI W MIICKONUTAOMIMX. TpaHCIOPT BEIIECTB Yy
Opranu3MoB. TpaHCHOPT BEUIECTB y >KUBOTHBIX. KpoBeHOCHas cucrema u €€
OpTraHbl. KpoBeHocHast  cucrema  IMO3BOHOYHBIX  KWBOTHBIX. Kpyru
KpoBOOOpamieHusi. IBOJIONMOHHBIE  YCIOXKHEHHUSI CTPOCHHUS KPOBEHOCHOM
CHUCTEMBbI MO3BOHOYHBIX YKMBOTHBIX. BbIJeneHne y opraHu3MoB. Bbiaenenue y
#KUBOTHBIX. CoKkpaTuTenpHble Bakyosd. Opransl BeiaeaeHus. CBsA3b MOJOCTH TENA
C KPOBEHOCHON M BBIIEIUTEIBHON cucTeMaMu. BplieneHne y M03BOHOYHBIX
JKUBOTHBIX. 3alIUTa y MHOTOKJIETOYHBIX KUBOTHBIX. [lOKpoBBI U HX

IIPpOU3BOJAHBIC.




Pa3apaxuMoCTh U peryssinus y opraHu3sMoB. Pa3apakuMocTh y 0JTHOKIETOYHBIX
opranm3MoB. Takcucel. Pa3zapakuMoCTh W pEerymsiius y MHOTOKJICTOYHBIX
pactenuil. PocToBble BelecTBa U MX 3HAUCHUE.

HepBHas cucrema u pediaekTopHas peryyisuus y MHOTOKJIETOYHBIX YKHBOTHBIX.
HepBHas cuctema u e€ oTesnbl. DBOMIOLMOHHOE YCIO0KHEHUE CTPOSHUS] HEpBHON
CHCTEMBI y KUBOTHBIX.

PazpaboTka anroputMoB U mporpamm Uit 3((EKTUBHON (YHKIHMOHAIBHOM
aHHOTAllUM  TE€HOMOB,  TPAHCKPHUIITOMOB,  IMPOTEOMOB,  METa0OJIOMOB

MHKPOOPIraHU3MOB, PACTCHUM, )KUBOTHBIX U YEJIOBEKA

OpraHu3Mm 4eloBeKa U ero 3JI0pOBbE

5.1

OpraHel 1 cucTEMBI OPraHoB yeaoBeka. OTIebl TOJIOBHOTO MO3ra 03BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduekropHass ayra. be3yclioBHblE U yCIOBHBIE
peduiekcbl. ['ymopanbHast perynsiuust ¥ SHIOKPHUHHAs CHUCTEMa JKUBOTHBIX U
yenoBeka. JKene3pl SHIOKPUHHONM CUCTEMBI U UX TOPMOHBI. J[eiCTBUE TOPMOHOB.
B3auMocCBsI3p HEPBHON M DHIOKPUHHOW cucTeM. [ umortamamo-runodusapHas

cucreMa. Peduiekc u pedpriekropHast gyra. besycioBHbie U yclioBHBIE pedIeKCh

5.2

3ammTa opranu3ma ot Oonesnel. MimmyHHas cuctema uenoBeka. KneTounsrii u
TYMOpaJbHBI UMMYHHUTET. BpoXA€HHBIN, NpUOOpPETEHHBIN crenupuuecKuii
UMMyHHUTET. Teopusi  KIIOHaJbHO-ceNeKTUBHOro uMMyHurera (I1.Opnux,
®.M.beprer, C.Toneraa). BocmanutenpHble OTBETBI OpraHU3MOB. Poib

BpO)KI[éHHOl"O HMMYHHUTETA B pa3BUTUN CUCTCMHBIX 3a00J1eBaHNMI

5.3

KpoBenocHas cucrema u e€ opranbl. Cepiie, KpOBEHOCHbIE COCYAbl U KpPOBb.

Kpyru xpoBooOpaienus. Pabora cepana u e€ perynsus

5.4

Jpixanue yenoneka. uddys3us razoB yepe3 MOBEpXHOCTH KIETKH. J[pIxaTenbHas
cuctemMa 4YelioBeka. JlpIxaTenbHas TOBEPXHOCTh. Perymsuus  JbIXaHHS.

JlpIxaTenpHble 00BEMBI

5.5

HI/IH_IGBapI/ITCJ'ILHaH CHUCTCMa YCJIOBCKA. OT,I[GJ'IBI MUIICBAPUTCIIBHOI'O TpAKTaA.
HI/IH_IeBapI/ITeJ'ILHLIe KEIIC3HhI. BHYTpI/IHOJ'IOCTHOC n BHYTPHUKIICTOYHOC

MHUIIEBApEHUE

5.6

IlokpoBsl u wux mnpousBogHble. Opranbl BbigeneHus. Ilouku. Crtpoenue u
¢byHkunoHUpoBaHUe HeppoHa. PUIBTpaALUs, CEKpELUst 1 00paTHOE BCaChIBAaHHE

KaK MEXaHU3MbI paboThl OpraHoB BeieneHus. OOpazoBaHHe MOYH Y YeJOBEKa

5.7

I[BI/I)KGHI/IG yeJloBeKa: MbllleyHasa cucreMa. CkeleTHBIC MbIIINbI U HUX pa60Ta.

CrpoeHue u TUIBI COEAUHEHUST KOCTE!

Teopus sBomonuu. Pazputue x’u3Hu Ha 3emie

6.1

3BOJ’IIOL[I/IOHHE[$I TCOpHUA 4. I[apBI/IHa. Hpe,[[HOCLIIIKI/I BO3HHUKHOBCHUS

AapBUHH3MA. Kusue u Hay4dHasa ACATCIbHOCTb 4. I[apBI/IHa.




JBuwxymue cuiibl 3Botonuu BugoB no Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTD
pPa3MHOXKEHHS OpPraHM3MOB, HACIEACTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBINH OTOOD).

Odopmnenne cuHteTndeckoil Teopun 3Boitoiuu (CTD). HeittpanbHas Teopus
sBomonui. COBpeMEHHAsl SBOJIOIMOHHAS OHOJOTHS. 3HAYEHHE SBOJIOIHMOHHON

TEOpuHu B GPOPMUPOBAHUHU ECTECTBEHHO-HAYYHON KapTHUHBI MUPA

6.2

[lomymsiuyst kak 3JIeMEHTapHas €AMHHULA SBOMIONMH. COBpEMEHHBIE METOIbI
OLIEHKM TEHETUYECKOro pa3zHooOpasust W CTPYKTYpbl mnomyisiuuid. VM3MeHeHue
reHooHJa TOMYJSAIUN KaK 3JIEMEHTapHOE OJBOJIOIMOHHOE SIBIEHHE. 3aKOH
reHeTrueckoro paBHoBecus J[xx. Xapau, B. BaiinGepra.

OnemeHTapHble  (AKTOpbl (ABWKYIIME CHWJIBI) JBOJMIONWMU. MyTallMOHHBIN
npouecc. KomOuHaTuBHast u3MeHUMBOCTb. Jlpeiid TreHoB — ciiydaiiHble
HEHANPaBJICHHbIE W3MEHEHUs YacToT ajulened B momymsiuusx. Oddexr
OCHOBATEJIA. Murparuu. N3onsauns MO YIS : reorpaduueckas
(mpocTpaHcTBeHHas ), Onojornueckas (pernpoayKTUuBHas).

EcrectBennpiii  oTOOp — Hamparisitoni  ¢akTop  ABOMIOIUH.  DOpMBI
€CTECTBEHHOT0  OTOOpa: JBIKYIIMHA, CTAOWIM3UPYIOIMIUNA, pPa3pbIBAOIIUI
(mm3pyntuBHbIi). [TonoBoit 0TOOD.

[Ipucnoco0IeHHOCT, ~ OPraHM3MOB  KaK  pe3yabTaT  MHMKPOAIBOIIOILIMH.
BosHukHOBeHHe — mpucnocoOneHuit y  opraHu3moB.  Apomopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobienuii y opranuzMoB. OTHOCUTEIBHOCTD
MIPUCTIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero kputepum u  cTpykrypa. BumooOpa3zoBaHume Kak pe3ynbTar
MHUKpO3BOIIOLUHU. M3omsauus — xirodueBod (¢akrop BupooOpasoBanus. [lytu u
CIOCOOBI BUJ1I000pa30BaHMUS: aJUIoNaTPUIECKOE (reorpadudeckoe),
CUMIIAaTpUYECKOe  (IPKOJOTMYECKOE),  «MTHOBEHHOE»  (TOJUILIOUIU3AIMS,
rudpuaunszanys). JJIMTeabHOCTh 3BOIIOLMOHHBIX MTPOLIECCOB.

Mexanu3msbl GopMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp 3BoOmonMOHHON OGuosiornu B pa3pabOTKe HaydHBIX METOAOB COXPaHEHUS
6unopa3zHoo6pazusi. MUKpPOIBOIIOLUS U KOIBOJIOLMS Mapa3UTOB U UX XO35EB.
MexaHu3Mbl GOPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 00PHOBI

C Her

6.3

MeTtoapl nM3ydeHHs MakposBoitonuu. [lameoHTonornueckue METOAbl HU3yUEHUs
sBoonmi. [lepexonnbie popmbl U PUIOTEHETUYECKUE PSIBI OPTaHU3MOB.
buoreorpaduueckue meroas nzyueHus spoironuu. CpaBHeHue Giopsl U GayHbl
MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emian. Bunsl-sHneMuku u
PEJUKTBHI.

3M6pI/IOJ'IOF HNYCCKHUE H CpaBHI/ITCHBHO-MOp(I)OJ'IOFI/I‘{CCKI/Ie MCTOAbl H3YUYCHUA




IBOJIIOIMK. [ eHeTHYEeCKHEe MEXaHHW3Mbl JBOJIOIMHA OHTOTCHE3a W IOSBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  QHAJIOTUYHBIC  OpPTaHbI.
PynumeHTapHble  opraHbl M aTaBU3MBL.  MOIEKYISpPHO-TEHETHYECKHE,
OMOXMMHYECKHEe ¥  MaTeMaTHYeCKHe  METOAbl  W3Y4YCHHS  DBOJIOLHUU.
I'omonornunsie TeHbl. COBpeMEHHBIE METOMABl MOCTPOCHUS (PHIOTEHETHYECKUX
JIepEeBbEB.

XpOMOCOMHbIe MyTallu 1 3BOJIIONUA TCHOMOB.

OO6mue 3akoHOMEpHOCTH (TMpaBuia) HBOMONMUA. HeoOpaTuMOCTh HBOIIOIHU.

AI[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJJOINH

6.4

Hayunple THUIOTE3bl TPOMCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes wu
naHcnepmus. JloHay4dHble NPEACTABIEHUS O 3apOKIEHUU KU3HU (KPEaLMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEP)KEHUE ONBITAMU
®. Penu, JI. Cnammanmanu, JI. [lacrepa. I[IpoucxoxkneHue Ku3HH U
acTpoOHOJIOTHSI.

OcHOBHBIE 3Tanbl HEOPraHWYECKOW HBoronMU. [lmaHeTapnas (reosoruveckas)
3BONIIOLIMS. XUMHYecKass »HBOJOLMA. AOHUOTEHHBIM CHHTE3 OpraHM4ecKux
BemecTB M3 Heopranmueckux. Omeir C. Mumiepa u I. IOpu. OGpa3oBanue
nonumepoB U3 MoHoMepoB. Koaueppatnas runore3a A.M. Onapuna, runoresa
nepBuuHoro OynpoHa JIk. XonmeilHa, reHetmdeckas rumoteza . Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Hctopusa 3emmn u metonbl €€ m3ydeHus. Mckomaemple OpraHMYeCKHE OCTAaTKH.
I'eoxpononorus u e€ Metoabl. OTHOCHUTENbHAsE M AOCOJIOTHAsT T€OXPOHOJIOTHS.
I'eoxpoHosoruyueckas 1mKasia: 0Hbl, 3pbl, HEPUOIBL, STTOXU.

Hauanbnble 3Tansl opranndeckoil 3osirouuu. [losBieHrne W 3BOIOLUS MEPBBIX
KJIETOK. OBoytolMst MeTtabosin3ma. BO3HMKHOBEHHME TEPBBIX HKOCHCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIOT TEPBBIX Ha 3emJiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapUOTHI.

[IpoucxoxaeHne >ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TMPOUCXOXKICHUE
BUpYycOB. lIponcxokJeHne MHOIOKJIETOYHBIX OpPraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX I'PYNI MHOTOKJIETOUHBIX OPTaHU3MOB.

OcHOBHbBIE 3Talbl HBOJIONMU BBICIIUX pacTeHuil. OcHOBHBIE apoMop(dO3bl
pactrenuid. Bwixom pactenuit Ha cymry. [losiBieHuE CHOpPOBBIX pacTEHUM U
3aBoeBaHne MMH cymHu. CemeHHble pacTeHus. IIpoucxoxkieHne IBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tambl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(hO3bI
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. IlepBbie Xop0BBIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLUS TO3BOHOYHBIX.

[poucxoxnaenne ampubuii m pentwimii. IlpoucxoxneHne MICKOMUTAOMUX U




ntun. [IpuHnun kmodeBoro apomopgosa. OcBoeHue O€CHO3BOHOYHBIMU U
MT03BOHOYHBIMU )KMBOTHBIMM CYIIIH.

Pa3BuTHe xu3HM Ha 3eMJie 110 HpaM U NEpHOAaM: apXei, IPOTEPO30H, MATEO30H,
Me3030#, KaiHO30H. OOmas XapakTepuCTHKa KIMMaTa M Te0JIOTHYEeCKHUX
nporeccoB. [losiBieHne U pacuBeT XapaKTepHbIX OPraHU3MOB. YTiieo0pa3oBaHue:
€T0 YCIIOBHSA U BIIMSIHUE Ha Ta30BbIi cocTaB aTMochephl.

MaccoBble BbIMUpAHHs — DKOJIOTMYECKHE KpPU3HCHI mpouuioro. lIpuuuHbl n
CJIEJICTBUSL MAacCOBBIX BbIMHpaHUN. COBpPEMEHHBIN HKOJIOTMUECKUN KpPU3HC, €ro

0COOEHHOCTH

6.5

Pasnensl m 3amaum  anTponosoruu. Meroabl aHTpononorud. CTaHOBJIEHHE
MIPEICTABICHUI O IPOUCXOKIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPHH.
CxoncTBO 4yenoBeKa € KUBOTHBIMH. CHCTEMaTHUECKOE IOJIOKEHHUE YEJIOBEKa.
CBunerenbcTBa  CXOACTBA  4YEIOBEKa C  KUBOTHBIMHM:  CPaBHUTEJIBHO-
MOpPGOJIOTHYECKHUE, AMOPHOJIOTUYECKHUE, (hbU3M0IIOT0-O0MOXUMHYECKUE,
noBegieHueckre. OTINYUS YelI0BEKa OT )KMBOTHBIX. [IpAMOX0KIeHNE U KOMIUIEKC
CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JBwxymme cuibl (QakTopbl) aHTpONOreHe3a: OHOJIOTHYECKHE, COIUANIbHBIC.
CooTHolIeHrne ONOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOT€HE3E.
OcHOBHBIE CTaNM AHTPOIIOT€HE3a. ABCTPAIIONIUTEKN — JBYHOTHE NMPEAKHU JTIOACH.
UYenoBek  yMenbld, IEpBblE  HM3TOTOBICHUSA  OpyAud Tpyaa. Yenosek
NpSIMOXOAAIIMM M TepBbI BBIXOA JroAel 3a mnpenensl Adpuku. Yenosek
reiensoeprekuii — OOIIMIl MpeloK HEeaHJepTalbCKOro YelloBeKa M YelloBeKa
pasymMHOro. YenoBek HEaHJIECPTAIbCKUWA KaK BHJ JIFOACH XOJIOJHOIO KIMMATa.
YenoBek pa3yMHbII COBPEMEHHOIO THIIA, JICHUCOBCKUW YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a TpeaenamMmu AQpUKH.

OBOJNIOIUS COBPEMEHHOI'O 4ejoBeKa. EcTecTBEHHbII OTOOp B MOMYJISALHUAX
yesioBeka. MyTallMOHHBIN Mpolecc U MoauMoppusM. [lomynsiiioHHbBIE BOJIHBL,
npeiid reHoB, Murpanus 1 «3h(PEeKT OCHOBATENS» B MOIMYJISAIUAX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue pacbl. [lonstue o pace. bBonpmme pacel: eBponeouaHas
(eBpasmiickasi), aBcCTpajo-HerpoujHas  (PKBaTOpUANbHAs),  MOHIOJIOMIHAS
(a3maTcko-amMepuKkaHckas). Bpemss u myTu pacceneHus 4eloBeKa IO IJIaHETE.
EnunctBo  dyenmoBedeckux pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOWIEH Ccpeibl.
Bnusinue reorpaduueckoir cpenbl W Apeiida reHoB Ha MopdosiorHio U

(U3MONOTHIO YeIOBEKa

ODKOCUCTEMEI U MMpUCyMKUE UM 3aKOHOMEPHOCTH




7.1

Paznensl u 3agaun sxkonoruu. CBsi3b 3KOJIOTMHU C IPYTUMHU HayKaMH.
Mertoabl skonoruu. IloneBble HaOmoAeHUs. OKCIEPUMEHTHl B SKOJIOTUU:
NpUpOJHbIE U JlabopaTopHble. MoJenupoBaHue B SKOJIOTHH. MOHUTOPHUHT

OKpYKaroIllel Cpeibl: TOKAIbHBIN, perHOHANBHBIN U TI00aTbHBIH

7.2

Dkonorudeckue (GakTopsl M 3aKOHOMEpPHOCTH HX aeicTBusa. Knaccubukanms
9KOJIOTHYECKUX (PAKTOpoB: albuoTHyeckue, OMOTHYECKHE, AHTPOIIOICHHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBHsS 3Kojorudeckux akropos. IIpasuio
munnmyma (K. Hlnpenrens, FO. JIuOGux). TonepaHTHOCTb. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akropsl. CBeT Kak sKkojoruueckuii dakrop. [leiictBue paszHbix
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHUE TPYIIIbI
pacTeHuil W JKMBOTHBIX IO OTHOIICHWIO K cBeTy. CHTHajbHas pojib CBETa.
DoTonepruoIn3M.

Temneparypa kak okonormdyeckuil ¢akrop. JleiictBue TtemmepaTypbl Ha
opranu3msl. [[OMKUIOTEPMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBI.

Brnaxnocte kak skonormdeckwii (paxtop. IlpucmocobnenHust pacteHuil K
nojiepKaHuio BogHoro Oananca. Kiaccudukaius pacTeHHl MO OTHOLICHHIO K
BoJie. [IprcrnocobieHust >KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKHMA.

Cpenpl oOuTaHUS OpPraHW3MOB: BOJHAs, HA3EMHO-BO3JYIIHAs, I[TOYBEHHAS,
ryOMHHAs ~ TOAINOYBEHHAas, BHYyTpUOpraHusMeHHas. Du3nKo-XuMHUUEcKue
0COOEHHOCTH cpejl OOuTaHus opraHu3MoB. llpucnocoOrneHuss OpraHu3MOB K
KHM3HH B Pa3HBIX Cpeax.

Buonornueckue putMel. BHernHne u BHyTpeHHUE pUTMBL. CyTOYHBIE U TOAMYHBIE
put™bl. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSM YCIOBUH
KHU3HH.

XKuznennrsie popmbr oprann3moB. [lonsrue o >xu3HeHHOU (opme. Ku3HeHHbIE
(GOpMBI pacTeHMii: JepeBbs, KYCTapHUKH, KYCTaPHUYKH, MHOTOJICTHHE TpPAaBEHI,
oJHosieTHUE TpaBbl. JKu3HeHHbIe (POPMBI )KUBOTHBIX: TUAPOOUOHTHI, T€OOHOHTHL,
a’poOroHTHEL. OCOOEHHOCTH CTPOCHHS M 00pa3a )KU3HU.

buotnueckue dakropbl. Buasl OMOTHUYECKHX B3aUMOJECHCTBUIN: KOHKYPEHIIUS,
XHUIIHUYECTBO, cUMOMO3 U ero (opmbl. [lapazutusm, koomeparusi, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHTCTRBO, HaxJICOHNYECTBO). Herpoduueckue
B3auUMOJIeHCTBUSL  (Tomuyeckue, ¢opuueckue, (abpuueckue). 3HaUEHUE
OMOTMYECKUX B3aMMOJCHCTBHIA [UI CYyLIECTBOBAaHHS OPraHU3MOB B cCpefe

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIIFOUCHUA

7.3

OKOJIOTHYECKHUE XApPaKTCPUCTHUKU TOIMYJISAINU. HOHYJ'I}II_[I/ISI KaKk OHoJIornueckas

cucreMa. Poib HEOAHOPOAHOCTU Cpenibl, GU3NUECKUX OapbepoB U 0COOEHHOCTEH




OuosIoruu BUJIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpbI MOIMYJISALUI.
OcCHOBHBIE TOKA3aTEJIM MOMYJSALMNA: YUCJICHHOCTb, IIOTHOCTb, BO3pAacTHas WU
II0JIOBasl CTPYKTypa, pOKIAEMOCTb, IPHUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLys.

Okonorudeckass CTpyKTypa nonyiasuuu. OLleHKa YHCICHHOCTH TOIYJISALUY.
JluHaMuKa nomymisauuu U €€ peryisnus. bUoTMYecKui MOTeHUUaNl MONMYJIALHUN.
MonenupoBanue JuHaMUKU —nonyiasuuu. KpuBble pocTa  YHMCIEHHOCTH
nonymnsiiu. KpuBble BbDKMBaHMS. Perynsuus 4nMClIEHHOCTH MOMYJSLMI: poJib
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAMNIMX OT TIUIOTHOCTH. OKOJIOTMYECKHE
cTpareruu BuoB (I- u K-ctparerumn).

[Tonsitue 00 sxonoruueckoi Huie Buaa. Mecrooouranue. MHOromepHasi MOJ€Nb
skonornyeckod Humm Jx.M. XatumHcoHa. Pa3mepsl 5KOJOTMYECKOW HUILIH.
[loTeHnnanpHas ¥ peanu30BaHHAs HULIY.

Buag kak cucrema nonynsiumid. Apeanbl BUIOB. Buabl M HMX KU3HEHHBIE
CTpaTerud.  3aKOHOMEPDHOCTM  IIOBEIEHUS M MUIPAUUd  KUBOTHBIX.

buonornueckue nHBa3zuu TYyXCPOOAHBIX BUOOB

7.4

CoobOmectBa opranu3moB. buomneHo3 u ero crpykrypa. CBsi3u MexXIy
opranm3MaMu B OwuolleHO3e. DKochcTeMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). @yHKUMOHANBHBIE OJIOKM OPraHU3MOB B DKOCHCTEME: MPOAYICHTHI,
KOHCYMEHTHI, peayueHtbl. Tpodudeckue ypoBHH. Tpodudeckue 1enu U CETH.
Abuorudeckue Omoku 3kocucteM. [TouBBI M MBI B dKocHcTeMax. KpyroBopot
BEILIECTB U NMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNIM IKOCUCTEMBbI. buoMacca U mpoayKuus. DKOJIOTHYECKUe
nUupaMHuabl YUCCII, OnoMacchel 1 OHCPIUu.

HarmpaBrienHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKlLeccuu. [lepBuuHbIE U
BTOPUYHBIE CYKLECCMM M MX TMPUYUHBL AHTpPONOI€HHBbIE BO3JEHCTBHUA Ha
cykueccun. KimmmakcHoe coobiectBo. buopasnoobpasue u moiHoTa KpyroBopora
BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoansie >KOCHCTEMBI. AHTPOIOIE€HHBIE 3KOCUCTEMBI. ATPO’IKOCUCTEMA.
ArporieHos. Paznuuus Mexx1y aHTpONOT€HHBIMU U IPUPOJHBIMUA SKOCUCTEMAMH.
YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI YpOo3kocucTeM. ['oposckast duiopa u
¢ayna. CuHaHTponu3alus ropoJckoi gaynsl. buonoruueckoe u xo3sHUCTBEHHOE
3HaUEHUE arpo’KOCHCTEM U ypOOIKOcHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHU3MOB B SKOCHUCTEMAX.

[lepeHoc sHEpruM U BEUIECTB MEXKAY CMEKHBIMH HKOCHCTEMAMHU.Y CTONYMBOCTh
OpraHMW3MOB, TOMYJISIMUHA W DKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3CHCTBUN

7.5

buocepa — obOmeruranerapHas o0osiouka 3eMiIM, TJ€ CYIIECTBYET WU




cymecTtBoBasia xku3Hb. Ydenue B.W. Bepnaackoro o Owochepe. Obnactu
ouocdepsl u e€ coctar. JKuBoe BemiecTBo Onochepsl v ero PyHKITHH.
3aKOHOMEPHOCTH cylecTBOBaHUs Ouocdeprl. OcoOeHHOCTH Ounocdepsl Kak
rno0anbHOM  »sKocucTeMbl.  J[MHaAmMHueckoe  paBHOBecHe B Ouocdepe.
KpyroBopoTsl BemiecTB U OUOT€OXMMHUYECKHWE IUKIBI (yrieponaa, asoTa).
PurmudHOCTS siBeHHI B 6nocdepe.

3oHanpHOCTH Ouochepsl. [ToHsaTre o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHIIPA,
XBOWHBIE Jieca, CMEIIAaHHBIE M IIMPOKOJMCTBEHHBIE Jieca, CTElHW, CaBaHHBI,
MyCTBIHU, TPOIMYECKHUE Jieca, BBICOKOTOphbs. Kmumar, pacTUTENbHBIN H
KUBOTHBII MUp OMOMOB CYIIH.

CrpykTypa U (QYHKIHS KHBBIX CHCTEM, OLIEHKAa MX PECYpCHOTO NOTEHIHANA U

O6unochepHbIX QyHKINN

7.6

DKOJIOTHYECKHE KPU3UCHI U UX MPUYMHBI. Bo3neiicTBue denoBeka Ha 6uocdepy.
3arps3HeHre BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOAHOU CpEIbI.
OxpaHna BOAHBIX pecypcoB. Paspyiienne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenune kimMara.

AHTpOIIOT€HHOE BO3/ICCTBUE HA PACTUTEIbHBIM W KMUBOTHBIM Mup. OxpaHa
PaCTUTENHHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPHUHIMIBI OXPAHBI MPHUPOJIBIL.
Kpacuble kHuru. Oco0o oxpansemble mnpupojansle Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300JI0THYECKUE TTAPKU.

OcCHOBHBIE TPHUHIMUIIBI yCTOMYMBOTO pa3BUTHs YENOBEYECTBA M IPUPOJIBI.
PamonanbHOe  MPHPOJONONIB30BAaHME M COXpaHEHHE  OHMOJIOTHYECKOTo

pazHooOpa3us 3eMiaun




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* buonorus. buonmornueckue cucremsl U miporiecchl; 10 kitace. yriay0aeHHOe
obyuenue TepemoB A.B., [lerpocoBa P.A. O0miecTBO ¢ OrpaHHYEHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA »

* buonorus. buonornyeckue cucteMsl u mpoiiecchl; 11 kiacc. yriryoieHHoe
o0yuenue. TepemoB A.B., ITerpocoBa P.A. OO011ecTBO ¢ OrpaHUUYEHHOM

orBeTcTBeHHOCThIO « MOl MHEMO3HNHA »

METOJUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






