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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yudeOHOMY mnpenmery "buomorus" (nmanee - Ouojorusi) Ha
YpOBHE cpeaHero odiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe dDeneparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Denepamnmm,
OI'OC COO, Konuenuuu mnpenojaaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (perepanbHOi pabouelt mporpaMMbl BOCIIUTAHHUS.

VYuebOnbiii npeamer «buonorus» yrayonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OJHUM W3 KOMIIOHEHTOB IpeIMeTHON obOsiactu «EcTecTBeHHO-
HayuHble npenMerbl». CoriacHo mnonoxenuasm OI'OC COO npodunbHbIE
yueOHbIE MPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIIOTCS CIOCOOOM
mubdepennmanuy oOy4eHHs] Ha YPOBHE CpEIHEro oO0Iero ooOpa3oBaHUs U
npU3BaHbl 00ECTIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIINM, CPETHUM
o01IUM, CpeaHUM TTPOPECCUOHATIBHBIM U BBICIIUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 3TUX Yy4eOHBIX NPEIMETOB JOJDKEH OBbITh OpPHEHTHPOBAaH Ha
OPUOPUTETHOE pEIIEHUE 00pa30BaTENIbHbIX, BOCHUTATEIbHBIX M Pa3BUBAIOIINX
3a/a4, CBSI3aHHBIX C mnpodopueHTanrel o0ydallmuXxcs U CTUMYIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIacTHU Hay4yHOrO 3HAHUS, CBSI3AHHOIO C OUOJIOTHEH,
MEAUIMHOM, SKOJIOTHEH, TICUXO0JIOTHUEN, CTIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo yuebHOMYy mpenmery "buonorus" naér mpencraBieHHE O
Henu M 3ajJadyax HM3ydeHus ydeOHoro mnpeamera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenser 00a3aTenbHoe (MHBAPUAHTHOE) IPEIMETHOE COJIEpKAHUE, €T
CTPYKTYPUpOBaHHME TIO pa3fellaM W TeMaM, paclpeielieHue To Kiaccam,
PEKOMEHJIyeT MOCJIEe0BaTeIbHOCTh HM3yYeHHUs y4yeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTHMKM y4eOHOro Ipolecca,
BO3pPAcCTHBIX OcoOeHHocTel oOyuwaromuxcs. B nporpamme 1o Ouonoruu
peain30BaH MPUHIMI TPEEMCTBEHHOCTH C HU3Y4YEHHUEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omaromaps 4YeMy  IPOCMATPUBAETCS
HANpaBJICHHOCTh HAa  MOCJHEAYIOLIEe pa3BUTUE OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIUICHUS, MPEJICTaBICHUH O 370pOBOM 00pasze >KM3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaroued mnpupogHou cpene. B
nporpaMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4e€OHOro Mpeamera
«buonorus» B peanuzanuu TpedoBaHuit DPIOC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METAMpPEIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHUS U B
(OpMUPOBAaHUM OCHOBHBIX BHJOB Y4EOHO-TIO3HABATENBHOM  JI€ATENbHOCTH
o0ydJarommxcsi MO0 OCBOCHUIO COJIepKaHUsA OHOJOTMUYECKOTO 00pa3oBaHHS Ha
YPOBHE CpPEIHEro o01Iero o0pa3oBaHus.

VYueOnbiii npeamer «buonorus» Ha ypoBHE CpeHEro oOIiero oopasoBaHUs
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJIE M OPHEHTHPOBAH Ha



paclIMpeHrue U yriyoJieHHe 3HaHUM 00ydarouuxcs O JKUBOW NMPHUPOJE, OCHOBAX
MOJIEKYJISIDHOM M KIJIETOYHOW OMOJIOrMH, SMOPHOJIOrMM M OHOJOTHMU Ppa3BUTHS,
TCHETHKH, CEJIEKI[UU, OMOTEXHOJIOTUU, SBOIIOIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yuenune yueOHoro mpeamera «buomorus» Ha yriiyOJIGHHOM YpPOBHE
OPUEHTUPOBAHO Ha IOATOTOBKY OOYYAIOLIUXCS K IOCIEAYIOLIEMY IOIYYEHUIO
Ouojornyeckoro  oOpa3oBaHMsl B By3ax M OpPraHM3alUsiX  CPEIHEro
npodeccruoHaibHoro odpazoanusi. OCHOBY €ro cojaep:KaHHs COCTaBIsE€T CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU HU3YUYCHHUH  OOYyYaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX Pa3/eloB OMOJOTMHM Ha YPOBHE OCHOBHOIO
obmiero obpazoBanmsi, B 10—11 kiaccax 3Tu 3HaHUA TONY4YarOT pa3BuThe. Tak,
pacHIMpeHbl U YIIyOJIeHbl OHOJOTUYECKHE 3HAHUS O PACTCHHSX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME€ 4YeIOBEKa, OOUIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JOTIOTHUTENIBHO BKJIFOYEHbI OMOJIOrMYECKHE CBEICHUS MPUKIIAIHOIO U TOMCKOBOT'O
XapakTepa, KOTOpble MOXXHO HCIOJb30BaTh KaK OPUEHTUPHI JJIsi MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TMOJYYCHHBIMU OOYYAIONIUMUCS TPU H3YYCHUU
(Gu3MKU, XUMHUH, Teorpapuu U MaTEMaTUKU.

Crpyktypa mporpaMMmbl 1o ydeOHOMYy mnpeamery "buomorus" orpaxaer
CUCTEMHO-YPOBHEBBI ¥ DBOJIOIMOHHBIA TOAXOABl K W3YUYCHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AIlMK, YBOJIOIMK OPraHUYeCKOro Mupa Ha 3emiie,
COXpaHEHHusi OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3YYarOTCS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJOTHH, 3MOPHUOIOTHH U
OMOJIOTMU PAa3BUTHS, T€HETUKU W CEJIEKUUU, OMOTEXHOJOTMH W CUHTETHYECKOU
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAHUA OOYy4alolUXcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, Qusuonoruu ueioBeka. B 11 kijacce wu3ydaroTCcs 3BONIOIHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHMHU U y4eHHE 0 Ouocdepe.

VYueOubii  mnpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOEHHE
00y4aroMMMHUCsE OMOJIOTUYECKUX TEOPUH U 3aKOHOB, WJEH, MPUHIIUIIOB U MpPaBUI,
JIeXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUN O
CTPOEHUH, MHOrooOpa3HMM M OCOOEHHOCTAX KIIETKH, OpraHuh3ma, MOIIyJISIIUH,
OMOLIEHO3a, YKOCUCTEMbI, O BBIJAIOLIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OUOJIOTMH, MIPUKJIAAHBIX aCTIEKTaX OMOJIOTHYECKUX 3HAHUM. [[s
pPa3BUTHS W TONAJIEP)KAHUS MHTEpeca OO0ydalmuxcs K OHOJOTUU Hapsgy Co
3HAYUTENbHBIM 00BEMOM TEOPETHUYECKOI'0 MaTepHaia B COACPKAHUM MPOTrPAMMBI
1o OMOJOTMHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAaHOBIICHHUS U PA3BUTHUS
TOM WIM HMHOW 00JacTH OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B pelIEHUE BAKHEHIIINX OMOIOTMYECKUX U SKOJIOTUYECKUX TPOOIEeM.



Lenps n3yuenus yueoHoro npeamera «buonorus» Ha yriyOJ€HHOM YpOBHE —
OBJIaJICHHE  OOY4YaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIMOHAILHOU
OpraHM3allUd JKUBBIX CHUCTEM pa3HOr0 paHra M NpUOOpPETEeHHE YyMEHHH
UCTOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU HMHTEpEca K OMpeAenEHHOM obnactu
npo(ecCHOHAIbHON JIEATEIbHOCTH, CBSI3aHHOM € OWONOrHel, WiM K BBIOOpY
y4eOHOr0 3aBeJICHUS JJIs1 IPOAOKEHUST OMOJI0rMuecKOoro oopa3oBaHusl.

JlocTkeHue 1enu u3ydeHuss ydyeOHoro mpeamera «buonorus» Ha
yrIyOJIEHHOM YpPOBHE 00€CTICUHBACTCS PEIICHUEM CIESTYIOMINX 3aa4:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIPABWIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOT000pa3uu U OCOOEHHOCTSIX OHOJOTMYECKUX CHUCTEM (KIIETKa,
OpraHusM, MonyJsLus, BUa, OUoreoueHos3, ouocdepa); o BbIAAIOIMIMXCA OTKPBITUSIX
Y COBPEMEHHBIX UCCIIEN0BAaHUSAX B OMOJIOTNY;

O3HAKOMJIEHHE OO0YyYaloIMXCS C METOJaMU MO3HAaHMs >KUBOM TNPUPOABL:
UCCIIEZIOBATEILCKUMU  METOAAaMH OHOJOTMYECKMX HayK (MOJEKYJISIpHOM U
KJIETOYHOM OHOJOrMM, HMOPHUONOTMM W OHOJOTUM PA3BUTHS, TE€HETUKH WU
CeJIeKIIMM, OWOTEXHOJOTMUM U CHHTETUYECKOW OWOJIOTHH, TaJCOHTOJIOTUH,
HKOJIOTHH);  METOJlaMH  CaMOCTOSITENIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
ucciefoBaHuii B yabopatopun U B TOpupoe (HaOIIOAeHUE, H3MEpPEHUue,
AKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZicHMEe OOy4YaloLMMUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAaXOAMTb,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJIOIMYECKYI0 HH(OPMAIHMIO; TOJIb30BATHCS
OMOJOrMYECKOM TEPMUHOJIOTMEN M CHUMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJOTMM U  COLMAIbHO-3KOHOMHUYECKUMU M  HSKOJIOTHYECKUMHU
npobjieMaMu YeJIOBEYECTBA; OLCHUBATh IOCIEACTBUS CBOEH JIEATEIBHOCTH I10
OTHOILIEHUIO K OKpY)Karolled NpUpOAHOU cpene, COOCTBEHHOMY 3/10pPOBBIO U
3JI0POBBIO  OKPYXKAIOUIMX  JIIOJIEH; OOOCHOBBIBATH W COONIOJATH  MEPHI
npounakTUku MHGEKIIMOHHBIX 3a00JeBaHUM, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTU COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX IPUPOJHOIO W  TEXHONEHHOTO  XapakTepa; XapaKTepU30BaATh
COBPEMEHHbBIE HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4YarOIUXCsl UHTEINIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMA W COBPEMEHHBIMHU
UCCIIEZIOBAHUAMHU B OHWOJIOTUH, pEIIaeMBIMH €0 MpoOJeMaMH, METOJO0JOTUeH
OMOJIOTUYECKOTO UCCJIEI0BaHMUS, IIPOBEJICHUS AKCIIEPUMEHTAIbHBIX
UCCIIEZIOBAHNUMN, peLIeHUs] OMOOTHYECKUX 3a/1a4, MOJEIUPOBAHUS OMOIOIMYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTaHUE y 00YyJarONuXcsl ICHHOCTHOTO OTHOIIEHUS K KUBOW NPHUPOJC B
IIEJIOM M K OTJICITBbHBIM €€ 00beKTaM U SBJICHUSAM; (OPMUPOBAHUE SKOJIOTHUYECKOMH,
TeHETUYECKOW TPaMOTHOCTH, OOIIe KyJIbTYyphl TOBEACHUS B  MPHUPOJIE;
WHTETpaIlii €CTECTBEHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOyJYaIOMUMHUCS ~ KOMIETEHTHOCTH B palMOHAIHHOM
IPUPOIOIIONIB30BAHUN (COOMIOZIEHUE MpaBWI TMOBEACHUS B NPHUPOJIE, OXPaHBI
BUJIOB, SKOCHCTEM, OMOCchephl), COXpaHEHUH COOCTBEHHOTO 3JIOPOBBS M 37I0POBbS
OKpyXaromux Jroaed (coOmogeHuss wMep TpodmiakThKyd — 3a00JIeBaHUMH,
obecrieueHne OE30MACHOCTH JKU3HEIEATCILHOCTH B YPE3BBIUYAHHBIX CHTYAITUSIX
OPUPOJAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3JaHWe  YCIOBUM  JUIsi  OCO3HAHHOIO  BbIOOpa  OOydYaroIIMMHCS
VHIUBUIYyaTbHON oOpa3zoBaTeIbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nociieaymemMy npodecCUOHAaIbHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUM C
WHINBUYyaTbHBIMU UHTEPECAMH B TIOTPEOHOCTSIMH PETHOHA.

OO11ee 4ncI0 YacoB, OTBEICHHBIX HA M3yuyeHHE OMONOrHH Ha YriayOJIeHHOM
YpOBHE Cpe/iHero ooduero oopa3zoBanus, cocrarisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kiacce — 102 gaca (3 yaca B HeZEIo).

OT60op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOYUYCHUS OUOIOTHH
OCYIIECTBIISETCS ¢ YIETOM CHEMU(GUKH ero COAEp’KaHWs W HAMpaBICHHOCTH Ha
NPOAOJKEHUE OHMOJOTMYECKOTO 00pa3oBaHWsS B  OpraHU3alMSIX CPEIHETO
npodeccuoHaIBLHOrO U BRICIIET0 00pa30BaHUsl.

O0s3aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTITyOJIEHHOM YPOBHE
SIBJISICTCSI TIPOBENICHHE JTA0OPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
O0OYYarOIIMXCS B BBIMTOJTHEHUH TPOSKTHBIX M Y4eOHO-HMCCIEI0BATEIBLCKUX PaldoT,
TEMaTUKa KOTOPBIX  OMPEICNSICTCS  yYUTEIeM Ha OCHOBE HUMEIOIIUXCS
MaTePHATbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Conepxanue mporpaMMsbl, BBIIECIIEHHOE KYPCUBOM, HE BXOAUT B NIPOBEPKY
rocyaapcTBeHHou uroropoit arrectanuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OMOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkast uctopusi pa3BUTHS
Ouonoruu.  buonormueckue HaykKMm M HM3y4yaeMble  MUMH  NPOOJIEMBI.
@yHIaMEHTaJNbHbIEC, NPUKIAJHbIE W TIOMCKOBBIE HAy4HbIE HCCICIOBAHUS B
OMOJIOTHH.

3HayeHne OHONOrHH B (POPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptunbl mupa. [lpodeccun, cBsizanHbie ¢ Ouosiorued. 3HaueHHEe OUOJIOTUU B
NPAaKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAULMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOBI.

JdeMoHCTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBun,
V. I'apsen, I'. Mennens, B. . Bepuaackuu, W. I1. I1aBnos, U. 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuupel n cxembl: «CBsi3b OMOJOrMU C APYrMMH Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YYeHHE

XKuBble cucTeMbl Kak TpeaMeT wu3ydeHusi Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh W LEIOCTHOCTD,
CIOKHOCTb M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKaHEBBIH, OpraHW3MEHHBIN, MONYJIALIMOHHO-BUI0BOM, DKOCHCTEMHBIN
(OuoreoneHoTudeckuii), Omocdepusiil. Ilporeccel, MpoUCXOAANIUE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKuW3Hb Kak (opMmMa CyIIeCTBOBAHMS
Marepun. Hayku, nzydaromue »KuBbple CUCTEMBI Ha Pa3HBIX YPOBHSAX OPraHU3ALUU.

N3yuyenue xuBbIX cucteM. Meroael Ouonornyeckoid Hayku. HaOmronenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHan3. [loHsATHE O 3aBUCUMOI U
HE3aBUCUMOW mnepemMeHHOM. IlnaHupoBanue »skcrepuMenta. llocTtaHoBKa U
npoBepka rumnore3. HyneBas rumnoresa. Ilonstue BbIOOpKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux pgaHHbIX. OuEHKa JAOCTOBEPHOCTH MMONTYYEHHBIX
pe3yapTaroB. [IpUunMHBI HUCKaKEHUS pPE3YNbTATOB JKcrnepumeHTa. [lonsThe
CTaTUCTUYECKOI' O TECTA.

JdeMoHCcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonmornueckue
cucrteMbD», «CBOWCTBAa KUBOW MAaTEpUM», «YPOBHU OpPraHU3alvd >KUBOH
npupoap», «CTpoeHne KUBOTHOM KIETKW», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpPTraHOB 4YEJIOBEYECKOro opranmsmay, «buoreornenos», «buocdepa», «MeTombl
W3YYEHUs JKUBOU IPUPOIBI».

OGopynoBanue:  jmabopaTopHoe  oOOpyJoBaHUE  JJii  IPOBEICHMUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnuyeckas padora «lcnonp30BaHWE pPa3IMYHBIX METOAOB IIPHU
WU3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAWMHUIA >KuBoro. Kcropus
OTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE NOJOXXEHHSI COBPEMEHHOH KIJIETOYHOU
TEOPUHU.

MeTonpl  MOJIEKYJISIPpHOM H  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOMUS,
xpomatorpadus, MeKTpodope3, METOJ MEYEHBIX aTOMOB, nuddepeHnmanTsuoe
HEeHTpUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpoHHass MUKpockonusi. Koxgoxanvuas muxpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemokx.

JdemoHcTpanuu

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

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

OO0opynoBaHue: CBETOBOW MMKPOCKOI, MHKpPOIpENnaparbl pacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KJIETOK.

IIpakTnyeckas padora «/3ydyeHne METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, anekrTpodope3, audpdepeHuIrAIbHOE UEHTPUPYTUPOBAHUE,
[T1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHAYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPO3JIEMEHTHI.
Bona u e€ poimb Kak pacTBOpPUTENs, pearcHTra, y4acTue B CTPYKTYpPUPOBAHUU
KJIETKH, TeIUIOperyysanuu. MuHepalbHble BellecTBa KIETKH, UX OHOJOrhyeckKas
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buomornyeckue mnoauMmepsl. benkw.
AMUHOKHCTIOTHBIN cocTaB 0elkoB. CTPYKTypbl OeIKoBOM MoyieKyibl. [lepBudHas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTW4Hasi, YeTBEPTHUUHAS
cTpyktypsl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukamnuss  OenKoB.
buonornueckue ¢pynkiuu 6enkoB. [lpuonoi.



YraeBoasl. MOHOCaxapuapl, IMCAXaPUIbI, OJINTOCAXAPUABI U TIOJIUCAXAPUIBI.
O6mwmii 1maH cTpoeHus U (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckre GyHKIMH YTIIE€BOIOB.

Jlumuaet. 'mapodunsHO-rHAPOdOOHBIE cBOMcTBA. Kitaccudukarus mumnuios.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue QyHKIMU
aunuaoB. OO1Me CBOMCTBA OMOTOrMYECKUX MEMOpaH — TEeKy4ecThb, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. CrpoeHune HYKIEHMHOBBIX KHUCIOT.
Hykneorunpl. [punuun xommiementapHoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizsu B mosekyiae ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHbIE TEPEHOCUMKH, UX (QYHKIUU B
kierke. [lpyeue wykneozuompugocgpamer (HT®). Cexenupoanue JIHK.
Memoowi eenomukuy, mpancKpunmoMuKkuy, npomeoMuKHu.

CrpykTypHas Ouosorusi: OMOXUMUYECKHE U OMo(pHU3UUIecKre MCCIeTOBaAHMS
cocTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OuoMonekyl. Mooeruposanue
CMPYKMypsl U QYHKYUN OUOMONEKYI U UX KOMNIeKkco8. KomnbvromepHulil ouzaiin u
opeanuyecKuil Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

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

Huarpammel:  «PacnpeneneHne XHUMUYECKHX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuupel u cxembl: «llepuoanueckass TabIUIAa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOIbI», «BemecTtsa B cocraBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl  Oenka», «CTpyKTypbl OEIKOBOW MOJEKYJIbl», «CTpPOCHHE MOJEKYI
yrieBojioB», «CTpoeHue MOJEKyl JunuaoB», «HyKIenuHOBBIE KHUCIOTHIY,
«Ctpoenne Monekysibl ATO».

OO6opynoBaHue: XuMUYeCKas 1Mocyia u 000py0BaHuE.

JladbopaTopHas padora «O0OHapykeHHe OEIKOB C MOMOIIBIO Kau€CTBEHHBIX
peaAKIUA.

JlabopaTtopnas  paGora  «lccrmenoBaHWe ~— HYKIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u QyHKIUM KJIETKH

Tumbel KJIETOK: JdyKapuoThueckas U TmpokapuoTudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00Pa30BAHUS KIIETKU.



Crtpoenue npokapuotuueckoit kierku. Kinerounas crenka 0aktepuil u apxei.
Oco0eHHOCTH CTpOeHMsI TeTepoTpoHONM U aBTOTPOPHOU MNPOKAPUOTHUYECKUX
KJIETOK. MecTo U pojib MPOKapuoT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTU4YECKOU
MeMOpaHbl. TpaHCHIOPT BENIECTB 4Yepe3 MIIa3MaTHUYECKyI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneru€nnas auddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIH
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbsl. Pabora Hatpuii-
KaJIUEBOTO HAcoca. DHJAOLMTO3: MUHOUUTO3, ¢aronuto3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, rpuloB.

Huromna3ma. [uto3ome. IluTockener. [IBmxeHnune nuromiazMbl. OpraHouabI
kjeTkd. OJHOMEMOpaHHbIE OpPraHOWAbl KIETKH: 3HAOIUIa3MaTUYECKas CeThb
(OIIC), anmapat I'onbIKu, JTU30COMBI, UX CTpoeHUue W (yHKIMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETUKYJIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuii  (arpaHyisIpHBINA)  DHAOINIA3MATHYCCKUI
perukynyM. CekperopHas QyHkuus anmnaparta ['onbmxu. Moougurkayusa 6enkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIETKE. Bakyonn pacTurenbHbIX Ki1eToK. Kierounsii cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOWAbl  KJIETKH:  MUTOXOHJAPUU,  IUJIACTHUJIBIL.
IIpoucxoorcoenue mumoxonopuit u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenre u (YHKIIMM MHUTOXOHIpUN W Iactul. llepBuunsle,
BTOPUYHBIE W  CJOXHBIE  IUIACTUAB  (POTOCHHTE3UPYIOMMX  DYKAPHOT.
XJI0pOmIacThl, XPOMOIUIACTHI, JIEHKOIUIACTHI BHICIIMX PACTEHUMN.

HememOpanusie opranouasl kietku CTpoeHue U GyHKUUM HeMeMOpaHHBIX
OpraHOUI0B KJIETKHU. PuGocomsl. IIpomedsicymounvie Quramenmeol.
MuxkpodunamenTsl. Axmunogvie Mmuxpogpuramernmol. MplllIeUHbIE  KIIETKH.
Axmunosvie KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHslit
neHtp. CTpoeHHE U JBWKEHUE KIYTUKOB M pecHUYEK. MUKpPOTpYyOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
mukpompyodoukamu. MomopHvie 6enku.

SAnpo. O6onouka siApa, XpOMAaTUH, KapHOIUIa3Ma, SJIPBIILIKK, UX CTPOCHHUE U
byukuuu. Snepubiit OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTephazHOM siape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBIL. /J[unamuka s0epHOlU 00010uKu 6 mumose. AHoephbiil
MPaAHCHOPM.

Knerounsie BkintoueHus. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOU, TPUOHOM).

JdemoHcTpanuu



[Toptpers: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmunpl 1 cxembl: «CTpoeHHE HYKapUOTHYECKOW KieTku», «CTpoeHue
KUBOTHOM  KJIeTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapoy, «CTpoeHne NpoOKapuoOTUYECKOU KIETKHU.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpENnaparbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHass paGora «lI3ydeHHe CTPOEHUS KIETOK pPa3IMYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHne cBOMCTB KJIETOYHON MEMOpPaHBI».

JlabopaTtopnas pabora «/ccnenoBaHue IIa3Moiid3a W JEIUIa3Moiu3a B
PaCTUTENbHBIX KIIETKaX».

IIpakTuyeckass  padora  «/3ydyeHume  JBWKEHHS  UUTOILIa3Mbl B
PACTUTENbHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB M NpPeBpalleHie JHEPIrUU B KJIeTKe

AccUMUITSATIAA ¥ TUCCUMUIIAIINS — JIBE€ CTOPOHBI MeTabom3ma. Tumnsl ooMeHa
BEIECTB: aBTOTPO(MHBIM M TreTepoTpodHBIH. YdacTHe KHCIOpoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oodecrieueHue kierku: npespamienue ATD B
oOMeHHbIX Tmpoueccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTrO
Merabonu3zma. DepMeHTbl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JCHUCTBUS.
Kodepmentsl. OTnuunsi pepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEJIKU-UHTMOUTOpPHI. 3aBHUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaKkimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpraHWYECKHX BemlecTB B KieTke. DorocunHres.
AHOKcuceHHbIlI U OKcuceHHbll omocunmes y odaxmepuii. Ceemocodouparoujue
nUCMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0OpoImiacToB B mpolecce
dbotocunTeza. CBeroBas u TeMHoOBas (pa3bl. Pomoovixanue, Cs, Cy. u CAM-munol
@pomocunmesa. IlpogykTuBHOCTh (hoTOocHMHTEe3a. BiusHue pa3nnuHbIX (aKTOpoB
Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCUHTESA.

XEMOCHUHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUITUPYIOIUE OaKTEPUH, >KEIe300aKTepUH, CepoOaKTepUu, BOJOPOJHBIE
OakTepun. 3HaUYECHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH M BO30YIUTEIIN O0JIe3HEH.

AspoOHBIE OpraHU3MBI. Oranbl AHEPreTHUYECKOTO oOMeHa.
[ToaroroButenbHbIN 3TaMn. [ TMKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

bronornueckoe OKUCIEHUE, WIN KIETOYHOE AbIXaHue. Poiab MUTOXOHIpUI B
nporeccax ouonoruyeckoro okucienus. Lluknnueckue peakuu. OKUCIUTEIbHOE
dochopunupoBanue. Iuepeus membpannoeo epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cumnmaser. llpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepea aHa3poOHbIM. DP(HEKTUBHOCTh YHEPTeTHUECKOTr0 0OMeEeHa.

JdemoHncTpanuu

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

Tabnuuel u cxembl: «DOTOCUHTE3Y», «IHEPreTUUECKUl 0OMen», «brocunres
oenkay, «Ctpoenue pepMeHTa», «XeMOCUHTE3.

OO6opyioBaHue: CBETOBOM MHKPOCKOI, OOOpPYIOBAHHME ISl IPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass padora «/3ydyeHue  KaTWIMTUYECKONW  AKTHUBHOCTHU
dbepMeHTOB (Ha MpUMeEpe aMHIIa3bl UK KaTalasbl)».

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

JladopaTtopHass pabora «CpaBHeHue 1poliieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHUE IIPOIICCCOB OPOKECHHS U JIBIXAHUS.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KieTKe

Peakunn mMarpuuHoro cunre3a. [IpuHINN KOMIUIEMEHTAPHOCTU B PEAKLIMIX
MaTpUYHOTO CHHTe3a. Peanm3anus HacieacTBeHHONW mHpopMaiuu. [ eHeTnyeckui
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHbli cuHTe3 PHK. IlpmHnmms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUICIIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

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

Cogpemennvie npeocmasierus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT W 3YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
onepona (®. XKakob, XK. Mano). MonexynsipHvie mexaHuzMbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
IPOLIECCOB B KJeTKe. KileTouHbIi romeocTas.

Bupycer — Hekiierounbie GOpMBI JKH3HU U 00IUTraTHbIe Tapa3uThl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusHenHbili YUk
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamuas mpauckpunyus, peeepmasd, unmezpasa.

Bupychble 3a001€eBaHus 4enoBeka, KUBOTHBIX, pacTteHuid. CIIN]], COVID-
19, conmanbHbIe U METUIIMHCKUE TIPOOJIEMBI.

buoungopmamuka: unmeepayusa u ananuz donvwux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvle pynkyuu d6earxos. Cnocodvl 00cmasku i1eKapcma.



JdemoHcTpanuu

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

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

IIpakTnuyeckas padora «Co31aHue MOAEIN BUPYCA.

Tema 8. 7/Ku3HeHHBbI HUKJ KJICTKHU

Knerounsiéi 1ukn, ero mnepuoabl W peryisinusa. HHrepdaza u  MUTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTeKaronmx B HHTEepdase. [loaroroBka KIETKH K
neneHuto.  I[lpecunrerndeckuii  (MOCTMUTOTHYECKHI),  CHUHTETUYECKUM U
MOCTCUHTETUYECKUH (IPEMUTOTHUYECKUI) IIeprUobl UHTEP(a3bI.

Marpuunsii cunre3 JAHK — perukanms. [Ipunnunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTHUNAPAJIEIbHOCTb.
Mexannsm pemukanuu JIHK. Xpomocomel. Ctpoenue xpomocoMm. Tenomepsl u

TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuoTul. JIUIUIOUIHBIA W
rariouaHbelid  HaboOpsl XpoMocoMm. ['omonorumunbie xpoMocombl. [losjoBbie
XPOMOCOMBI.

Henenne knerkm — wmuTo3. CTaguu MHUTO3a W TPOUCXOASIIME B HHUX

npoueccel. Tunbl muTo3a. Kapnoknnes u nuTokunHe3. buonmorndeckoe 3HaueHuUe
MHUTO3A.

Perynsnus mMuTOoTHYECKOro IUKIA KIeTKW. [IporpamMmmupyemasi KieTouHas
rudelb — afnomnTo3.

Knerounoe sapo, xpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughgpepenyuposku, cmapenus u eubeau kiemox. «l{ugpposas
KliemKka» — Ououngopmamuyeckue Mmooeiu QyHKYuoHUpOB8aHUsL KI1emKu.

JdemoHcTpanuun

Tabmunpl 1 cxeMbl: «KU3HEHHBIH IMKI KIETKH», «Muto3», «CtpoeHue
xpomocom», «Pemmukanus JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOIN, MUKpONpenapaThl: «MHUTO3 B KJI€TKax
KOpEIIIKa JTyKa.

JlaGopaTtopHasi  pabora «M3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEenapaTaxy».

JlabopaTopHasi pa6ora «HabGnroneHre MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. CTpoenne u yHKIUN OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHHUS U JKU3HENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIE
BOJOPOCIH, Apyrue npotuctsl. KooHuaabHbIe OpraHu3MBbl.



B3auMocBsa3p 4acTeii MHOIOKJIETOYHOIO OpraHu3sMa. TKaHW, OpraHsl WU
cucreMbl opranoB. OpranusMm Kak eIMHOeE 1enoe. ['omeocras.

Txkanm pacteHuit. Tumel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHas,
NOKPOBHAs, TMPOBOAAIIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpPOEHUS,
(yHKUUI U pacOI0KEHHs TKAHEH B OpraHax pacTEHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAaHEH: 3NUTEIHAIbHAS,
COEMHUTENbHAs, MbllieyHas, HepBHas. OcoOeHHOCTH CTpoeHMs, (QYHKIUH u
PaCITOJIOKEHHS TKAHEW B OpraHax KUBOTHBIX U YEJIOBEKA.

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

Omnopa Tena opranuzMoB. Kapkac pacreHmil. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbIi M BHYTpeHHHU ckener. CTpoeHHue u
TUIIbI COEIMHEHUS KOCTEN.

JIBmokeHne  opraHu3moB.  J[BMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amM€0ouIHOE, XKTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPONU3MBI M HACTUM. JIBMKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pednexc. CkeneTHble MBIIILBI M UX padoTa.

[Iutanne opranuzmoB. [lorjomieHue BOABI,  YIJIEKUCIOrO Tra3a U
MUHEpAJIbHBIX BELIECTB pacTeHUsMU. lInTtanue >kxMBOTHBIX. BHyTpumnosoctHoe n
BHYTPUKIIETOYHOE NUUIeBapeHHe. [IuTaHune MO3BOHOYHBIX XMUBOTHBIX. OTHensl
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenpHbie xkene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue oprann3MoB. Jlpixanue pactenuil. Jprxanue >xuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe apixanue. JlpIxarenbHasi MOBEPXHOCTb.
XKabepnoe u né€royHoe JpixaHue. JpIxaHne MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLIMOHHOE  YCIO)KHEHHE CTPOEHUS JIETKMX [I03BOHOYHBIX JKUBOTHBIX.
JIpIxatenbHas cHCTeMa 4YelnoBeKa. MexXaHW3M BEHTWIALMM JETKUX Yy ITHLl U
miekonuTatouux. Perynsmus apixanus. JpixatenbHbie 00bEMBI.

TpaHcnopT BeLIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUHU.
Tpancnopr BemectB y XKUBOTHBIX. KpoBeHOocHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum KpoBooOpamieHus. IBOJIOLMOHHbIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u e€ peryisnus.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beinenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyondn. Opranel BblaeneHus. PuubTpanus,
ceKpenusi 1 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BbIJIEICHUS.
CBs13b MOJIOCTH T€NA C KPOBEHOCHOM M BBIICIUTENIbHONW cucTeMamu. Brinenenue y



MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHue um (HyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHME MOUH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W LUCTHI TPOCTEHIMX. 3amuTa y MHOTOKIETOYHBIX pPaCTCHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThl. OUTOHIUIBI.

3ammra y MHOTOKIIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M HMX MNPOU3BOJHBIE.
3amura opranu3ma ot Oonesnedd. MmyHHas cuctema udenoBeka. KierouHswlil u
TYMOpaJbHBIA MUMMYHUTET. BpoXa€HHBIH U TpHOOpeTEHHBIA crnenuduueckuit
UMMYHUTET. Teopus KIOHAJIbHO-ceneKkTuBHOro ummynurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBEThI OpraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUM.

PazgpaxumocTte W perymsuus y  OpraHusmoB. Pasznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumocTe ©  peryisamus y
pacrenuii. PocToBbie BenecTBa U UX 3HAYECHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHbIX. HepBHas
cucTemMa u €€ OTHeNbl. DBOIOUHUOHHOE YCIOKHEHUE CTPOEHUS] HEPBHOM CHCTEMBI
y SKMBOTHBIX. OTHENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX UBOTHBIX. Pediexc u
pednexTopHas nyra. bezyciioBHbIe U ycI0BHBIE pedIeKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAsA CUCTEMA YKUBOTHBIX M YEIOBEKA.
JKenme3pl HPHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOW U DJHJOKPUHHOM cucTeM. [unoranamo-runodusapHas
cucrema.

JdeMoHCTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue ctedis»,
«CTpoeHue JMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucremMa», «/lpixarenpHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas — cucremar,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAsA cucrema», «CTpOEHUE MBIIIIbDY,
«UmmyHnurer»,  «KumeyHomonoctHele», «CxeMa  NHUTAaHUS  PACTECHUN,
«KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoe€HHE TUIpPbDY,
«CTpoeHue 1iaHapun», «BHyTpeHHee CTpoeHHe O0KIEBOro 4epss», «HepBHas
cuctema pbeio», «HepBHas cucrema sarymku», «HepBHas — cuctema
npecMmbikaronuxcs»,  «HepBHas  cucrema  nTun», «HepBHas — cucrtema
MIIeKonuTarouux», «HepBHas cucrema uenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl OJHOKIETOYHBIX
OpraHU3MOB, MHUKPOIpENapaThl TKAaHEH, PaKOBHHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UTJIOKOXKHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuut
pacTeHHMil pa3HbIX OTHEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opyA0BaHUE JIs1 IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacuieruieHns Kpaxmaia u OelKoB 1oj IedcTBHEM (GEepMEHTOB, 000OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma
JIBIXaTENbHBIX JBUKEHUM, MOJIENIA TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI.

JlaGoparopHasi padora «3yueHue TKaHeH JKMBOTHBIX ).

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

Tema 10. PazMHoOkeHNe M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHUS OpraHu3MoB: Oecrionoe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecronoro  pa3MHOXKEHUS:  MOYKOBAaHUE,  CIHOPYJISIIHS,
¢dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuoxenue. [lonoBbie KieTKW, Wik ramersl. Meio3. Craauu
Mmeiio3a. [ToBegenne xpomocom B Meito3e. Kpoccunrosep. bruomorunyeckuii CMbICI
M€03a M TIOJOBOro Iporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapospiieBoe pazButue. I'aMmerorenes y >kMBOTHbIX. [10J10BbIE JKeTe3bl.
OO6pa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOPUOHAIBLHOE pa3BUTHE JKUBOTHBIX. (CrnocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPUOJIOTUSl — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00Ha u3 2nagHbIX npobdIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopgoeenesa. Ctaguum >MOpHOreHesa
KUBOTHBIX (Ha mnpumepe Jsarymku). Jpobnenne. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHupogarnoe Opobnenue. bracmyna, munol
onacmyn. OcoOEHHOCTH NpOOJEHUS MIIEKOMUTAIONUX. 3apOBIIIEBbIC JIMCTKU
(ractpyssiust). 3akiiajika OpraHOB U TKaHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anumHuoe
BJIUSIHUE YacTel pa3BUBAIOIIErOCs 3apojbliia (SMOpHOHATIbHAS WHIYKIHSA).
3akjagka IUlaHAa CTPOCHHMS KUBOTHOIO KAk pPe3ysibTaT HEPaAPXUUECKUX
B3aMMOJICHCTBHI TE€HOB. BiusHue Ha 5SMOpPHOHAIIBHOE Pa3BUTHE PaA3IMYHBIX
(haKTOpOB OKPYKAIOIIEH CPe/Ibl.

Poct u pasButue XHBOTHBIX. [locTaMOpuOHaNbHBIM Tiepuoa. Ilpsmoe wu
HenpsiMmoe pasBuTHe. PasButne ¢ wmeramopdo3oM y O€CMO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. buHomormueckoe 3Haue€HUE MPSMOrO U HENPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHEHUE B NPUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
PEryisiiuu pocTa >KMBOTHBIX U YyenoBeka. CTaguu nocTaMOpHOHAIBHOTO Pa3BUTHSA
y )KMBOTHBIX U uenoBeka. [lepuoasl onTorenesa uenoBeka. CTapeHHe U CMEPTh KaK
OMOJIOTUYECKUE TTPOIIECCHI.

Pa3smHoxxenne u pasutrue pacreHuid. ['amerodur u cnopodur. Meiio3 B
KU3HEHHOM 1MKjIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meiosa.
I'amerorenes y pacrenud. OIUIOJOTBOPEHHME M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. /[BoilHOE OIJI0JIOTBOPEHHE Y LBETKOBBIX pacTeHHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHU3MBbI pETYNSLUNANA OHTOI€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuupl u cxembl: «BereraTuBHoe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3sMHOXKEHUsD», «Pa3MHOXKEHHME XJIaMHIOMOHAIb», «Pa3MHOXKEHHE SBIIICHBI»,
«Pa3zMHOXeHUE THAPBDY, «Melo3y, «XpomocoMbl», «I'ameToreHes», «CTpoeHue
AWLIEKIETKH U crnepMaro3ouaa», «OCHOBHBIE CTaguu OHTOreHesay», «lIpsmoe u
HelpsAMoe pas3Burue», «Pa3BuTue MaNWCKoOro xyka», «Paszsutue capa”Humy,
«Pa3BuTue nArymkm», «J/{BOMHOE OIJIOAOTBOPEHHE Y LIBETKOBBIX PACTEHUN,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U JIBYJOJIbHBIX pacTeHU», « KU3HEHHbIA LUK
MOPCKOM  KamyCTbD», <«OKU3HEHHbIM UHUKI MXa», <«KHW3HEHHBIM  [UKI
NAIOPOTHUKAY, «JKM3HEHHBIN LIUKIT COCHBI».

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30UJI0B, MOJIENb «L{UKIT pa3BUTHUS JIATYILIKW.

JlaGoparopHasi padora «/3ydeHue CTpOeHHS MONOBBIX KJIETOK HA FOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckas padora «BbIBIECHUE MPU3HAKOB CXOJICTBA 3apOABIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOMXEHHS BBICIINX
pacTEHU».

Tema 11. I'eneTMka — Hayka O HACJIEJACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHNu3MoB

Hcropust craHOBiIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paborter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€UE€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padorer H. K. KonbmoBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ummuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MMOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€Hbl, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN
NPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIBI, TCHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T'€HETUKH: THOPUAOIOTMYECKUM,  LIUTOJIOTHYECKUH,
MOJIEKYJISPHO-TEHETUYECKUM.

JdemoncTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kombnos, H. H.
BaswiioB, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuid.

TaOnuup! 1 cxembl: «MeTobl TeHETUKNY, «CXEeMBbI CKpELIUBaHUS».

JlabopaTtopHass paGora «/[po3odmma Kak OOBEKT TEHETUYECKHUX
HCCJIEIOBAHUI .

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usl ruOpHUIOB NepBoro nokosiaeHus. [Ipasuno nomuHupoBanus. Bropoi
3aKOH MeHnzens — 3aKOH pAaclIeIuIeHUs NPU3HAKOB. LluTOonormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpEIIUBaHus. [ MmoTe3a YucToThl ramer.

AHanuzupyroniee ckpemmBanue. [IpoMexyTouHblil XapakTep HacleJOBaHUs.
Pacmieruienre npu3HakoB IIPU HEMTOJIHOM JOMUHUPOBAHHUH.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHiensi — 3aKOH HE3aBUCUMOT0
HACJIeIOBaHUsA  NpuU3HAKOB.  lluTonmormyeckue  OCHOBBI  JUTHMOPUIHOTO
CKpELUBaHUS.

CuemnienHoe HacienoBaHue npusHakoB. Paboter T. Moprana. CuernsieHHoe
HACJIEJOBAaHUE T'€HOB, HApYLICHHUE CLEIUICHHS MEXAY T'eHaMh. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enernka mona. XpoOMOCOMHBIM MEXAHU3M OIIPEACIICHUSA NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHnlii M rereporaMmeTHbi mnon. ['eHermueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak nemnoctHas cucrema. [lnenorponuss — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM aiienu3M. B3anMOIENCTBUE HEAUICNIbHBIX T'€HOB.
Kommiiementaprnocts. Onucras. [lonmumepus.

I'eHernueckuil KOHTPOJIb Pa3BUTUs PACTEHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKkKe (PU3NOJOTMYECKUX IPOLIECCOB, IMOBEAEHUS M KOTHUTHBHBIX (YHKIIHH.
['enernueckre MeXaHU3Mbl CHMOUOI€HE3a, MEXAHU3MbI B3aUMOJEHCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHUKpoOHOM». ['eHeTmueckue acheKTbl KOHTPOJ U
U3MEHEHMsI HaCJIeICTBEHHON NH(OpMAIMU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuupl u cxembl: «llepBolif 1 BTOpOil 3akoHbI Menaensa», «TpeTuit 3aKoH
MeHnnensa», «AHanu3upyroliee CcKpeluBaHue», «HenonHoe aOMUHUPOBaHHEY,
«C1emnyieHHOEe HAacJel0BaHUWE IMPHU3HAKOB y Apo30puibl», «l'eHeTuka monay,



«Kapuotun denoseka», «Kapuorun apozodwis», «Kapuotunm nOTHUIBD,
«MHO>ECTBEHHBIN ajIean3mM», «B3anMoelicTBuE TEHOBY.

OO6opynoBanue: MOJEIb IS JEMOHCTpPAllUM 3aKOHOB €IWHOO0Opa3us
THOPHIOB TIEPBOTO TIOKOJICHUS M PACHICIUICHUS TNPHU3HAKOB, MOJCIL IS
JEMOHCTpAllMM 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHHS TMPU3HAKOB, MOJENb IS
JIEMOHCTPAMM CUEIUIEHHOTO HACJENOBAHUS TPU3HAKOB, CBETOBOW MHUKPOCKOII,
MUKpoIpernapar: «JIpo3oduma.

IIpakTuyeckass pa6ora «M3yueHne pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEILIUBAHUA Y APO30(PUITBI».

IIpakTuueckass  padora  «M3ydyeHue  pe3yabTaToB  JUTHOPHIHOTO
CKpEIINBAHUSA Y IPO30PUITBIY.

Tema 13. 3aK0HOMEPHOCTH H3MEHYNBOCTH

B3aumopeiictBue reHoTHMna W cpenbl npu  (popMUpoBaHUU (EHOTHUIIA.
N3meHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE MPU3HAKU. Buasl
W3MEHUYMBOCTH: HEHACJICACTBECHHAS M HACJICJCTBEHHAsI.

MopaudukanlioHHas HW3MEHYUMBOCTH. Poimb cpeabl B (opMupoOBaHHH
MOIU(PUKALIMOHHON M3MeHuMBocTH. HopMma peakiuu npusHaka. BapuanmoHHbIN
psan u BapuarnmoHHass kpuBas (B. Moranncen). CpoiicTBa MoAu(pHUKAIIMOHHON
U3MEHUYMBOCTH.

I'enotunuueckas n3MeHUMBOCTh. CBOMCTBA T'€HOTUITMYECKOM M3MEHUYHUBOCTH.
Bupl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IPOIlECC — OCHOBA
KOMOMHATUBHON NU3MEHYNBOCTHU. POJIb KOMOMHATUBHONW M3MEHUYNBOCTHU B CO3MaHUU
TEHETUYECKOro pazHoo0pa3usi B mpeiesiax 0JIHOr0 BUA.

MyranroHHass W3MEHYMBOCTb. BuHabl MyTaluul: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHIAYLUHUPOBaHHbICE MyTallMu. SaepHble U
yTOoIIa3MaTudeckue mytanuu. CoMaTuyeckue W IOJOBble MyTaluu. IIpuyunHbI
BO3HMKHOBEHUsI MyTauuil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TMPOIECCa. 3aKOH TOMOJIOTMYECKHUX PSJIOB B
HacneacTtBeHHo m3MmeHuuBoctu (H.M. BaBwiioB). BHesnepHas M3MEHYMBOCTH U
HACJICJCTBEHHOCTb.

Onueenemuxa u 3INUSEHOMUKA, pPOJb INUSEHEMUYECKUX Hakmopos 8
HACIe008AHUU U UBMEHYUUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUMOS.

JdeMoHcTpanuu

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

Tabmumet u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MonudukarmoHHas
U3MEHUYHUBOCTHY, «KomOuHaTuBHas U3MEHUYHUBOCTDY, «Metio3»,
«OmnonorBopeHuey, «I eHeTndeckre 3a00eBaHus YenoBekay, « BUIbl MyTaIuii».



OOGopynoBaHue: XuMBble U TepOapHbI€ SK3EMIUISIPbl KOMHATHBIX PAacTEHUH,
pucyHk (potorpadun) )KUBOTHBIX C PA3IMYHBIMU BUJIaMU U3MEHYMBOCTH.

JlaGopaTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKANMOHHON W3MEHYMBOCTU. [locTpoeHWe BapwaIlMOHHOTO psga |
BAPUALIMOHHOW KPUBOM».

IIpakTnueckas padora «Mytamuu y gApo3oduiabl  (HA  TOTOBBIX
MUKpOMpenaparax).

Tema 14. I'eHeTHKa YesioBeKa

Kapuorun uyenoBeka. MexayHapoaHas MporpamMma HUCCIEIOBaHUS TE€HOMA
yelloBeka.  MeTonbpl  M3yd4eHUsT TEHETHMKHM  4YEJIOBEKa: T'€HEeaJOrnyecKui,
OJIM3HEIOBBIH, LIUTOTCHETUYECKHUM, MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONpENIETICHAE reHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOUIBIO
[11[P-ananu3a. HacnencrBenHble 3a00eBaHus 4esoBeka. | 'eHHbIe U XpOMOCOMHBbIE
0oJie3HM 4YenoBeKa. bOJIE3HM C HACJIEACTBEHHOW MPEAPaCIONOKEHHOCTHIO.
3HaueHuEe MEIUIIMHCKOM T€HETUKH B MPEIOTBPAIIEHUH U JIEYEHUU T'€HETHYECKUX
3a0oneBaHui 4yenoBeka. MeanKO-reHeTUYecKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJIeTKU. [[OHATHE «TE€HETHYECKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1aCTU pEeJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakTOpbl TMOBBIIIEHHON YYBCTBUTEIBHOCTH YEIOBEKA K
bU3MYECKOMY U XUMHUYECKOMY 3arps3HEHUIO OKpYXKaroIleh cpenbl. ['eHeTnueckast
IPEAPACTON0KEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JdeMoHCTpanuu

Tabmuipl u cxembl: «Kapuotun yenoBekay, «MeToOJbl U3YUEHUS T€HETUKU
yesoBeKkay, «I 'eHeTuueckue 3a00J1eBaHUs YETOBEKAY.

IIpakTHuyeckas padora «CoCTaBICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cestekuusi opraHnusmMoB

JlomecTukanuss W CEJNEKUUsA. 3apOKICHHE CEJIEKIHM M JIOMECTUKALMH.
Yuenue H. WM. BaBunoBa o IleHTpax MNpPOUCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poip cenexkiuu B CO3JaHUM COPTOB PACTEHUM U HOPOJ
xuBoTHbIX. CopT, mNOpojaa, INTaMM. 3aKOH T'OMOJIOTMYECKUX PSJOB B
HacaenacTBeHHoOM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOU paboThHI.

Metonbl ceneknmMoHHON paboThl. McKyccTBeHHBINM OTOOp: MacCOBBIM U
VHIUBU1yaJIbHbBIN. DTamnsl KOMOMHAIIMOHHON CeJICKIIUU. Ucnsrranue
npou3BoJUTENEH MO MOTOMCTBY. OTOOp IO TEHOTHIY C TOMOIIBI OIEHKHU
¢denoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ nomoinbio aHanmmza JJHK.

HckyccTBeHHBIE ~ MyTareHe3  Kak  METOJ  CEJCKIMOHHOM  paloThlI.
PannanmoHHblii 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTallMi Y KyJIbTYpPHBIX



dbopm opranuzmoB. HMcmnonb30BaHHE TEHOMHOI'O PEIAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBIX JJHK 1151 mosydeHus uCcXoaHOro Matepurana Jyisl CEeNeKIIUH.

[Tony4enue MTOJTUTLIIOUIOB. BayrpuBumoBas TUOpHIN3ALINSL.
bnuskopoacTBeHHOe — cKpemmBaHWe, Wwid  uHOpuaAWHT.  HepomactBenHoe
CKpelluBaHue, Wiu ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmoiab3oBaHue
rerepo3uca B cenekuuu. OtmanéHHas rubpuausarus. [Ipeomonenue Oecrimomus
MEXBHJIOBBIX THOPHIOB. JIOCTHIKEHUSI CEICKIIMM PACTECHUHN 1 )KUBOTHBIX. «3enénas
DPeBoOIOYULY.

CoxpaHeHre U U3y4YeHUE T'€HETHUUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKUX  pOAWYEH  JJIS  CO3JIaHMsl  HOBBIX  COPTOB M THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYIbTYp. M3yuenue, coxpaneHue u yYnpaejieHue
2EHEeMUYECKUMU DeCyPCAMU CEeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX HCUBOMHBIX
8 Yensax YAyHueHus: Cyuecmeyrouux U co30anus HO8blX Nopoo, TUHUL U KPOCCO8, 8
MOM UUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUI,
nepeoosvix uoell U NepCneKmu8HbIX MexHOL02UlL.

JdeMoHCcTpanuu

[Toptpersi: H. . BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopioyr, /. K. benses.

Tabmuier u cxembl: «L{eHTPBI MPOUCXOXKACHUS U MHOT'000PA3Us KyJIbTYypPHBIX
pacTeHun», «3aKOH TOMOJOTHYECKUX PSIAOB B HACIEACTBEHHOW H3MEHUYMBOCTH,
«MeTtonpl cenekiuny, «OtaanéHnas rudpuauzanusy, «MyTareHes.

JlaGoparopHasi pabora «/3ydyeHue cCOpTOB KYJIbTYPHBIX PACTCHUIN U MOPOJ
JIOMAIITHUX KMBOTHBIX ).

JlaGoparopHasi padora «/I3ydeHne METOIOB CEIEKIUUA PACTEHUI.

IIpakTuyeckas padora «[IpuBuBKa pacTEHUI».

Ikckypeusi «OCHOBHBIE METOJbI M JOCTHIXKEHHUS CEJIEKIMA PAcTeHUl W
YKHBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuro
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKAsI OMOJIOTHSI

OOBeKThl, UCIHOJIb3yeMbIE B OHUOTEXHOJIOTMU, — KIETOYHBIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, ux XapaKTEePUCTHUKA. TpaauimonHas
OMOTEXHOJOTUSI:  XJICOOMEUEeHHE, TMOTYyYeHHE KHCJIOMOJIOYHBIX  IMPOAYKTOB,
BuHOAenue. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHojorui. [IponsBoacTBO OenKa, aMUHOKHUCIOT U BUTAMHHOB.

Co3anue TEXHOJOTui M MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C 1IEJIbIO MOJTYYEHUS] OPraHU3MOB M MX KOMIIOHEHTOB,
CoJlepKaIllNX HE BCTPEUAIOIIHNECs B IPUPOIe OMOCUHTETHUECKHUE TTYTH.



Knerounas unxkeHepusa. MeTonbl KyJbTypbl KIETOK M TKAHEW PacTEHUUA M
#*UBOTHBIX. Kpuobanku. Comarudeckas rubOpuamzanuss W COMaTHYECKUN
sMOpuoreHe3. lcmnonb3oBaHME TalIOWIOB B CENEKUUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHbIX aumumen. Hcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATIbHBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpYyKIMs
SWLEKJIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METOI TpaHCIUIAHTALUU SJEP KIIETOK.
Texnonocuu 0300po6IeHUS, KYTbMU8UpO8aHus U  MUKPOKIOHANLHO2O
DA3MHOICEHUS CENIbCKOXO3AUCBEHHBIX KYIbMYP.

XpoMocOoMHass W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
KoHcTpyupoBaHue pekomOuHaHTHBIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrkeHusT UM MEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  WHXEHEpPUM.
DKOJIOTMYECKHE U 3TUYECKUE MTPOOIEMbI FTEHHON HHKEHEPUU.

Meaununckue Ouorexnonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JAUarHocTvka. MeTaOOJIOMHBIM aHaiau3, TEHOLEHTPUYECKHUH aHalu3 IpoTeoMa
YEJIOBEKA JUIA OLICHKM COCTOSIHUSL €ro 370pOBbs. Mcmonb30BaHME CTBOJIOBBIX
KJIeToK. TaprerHas Tepamusi paka. 3D-Ouowmkenepus i pa3pabOTKH
(yHIaMEHTANbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUWM, CO31aHHUS KOMILJIEKCHBIX
TKaHEH COYeTaHUEM TEXHOJOTMi TPEXMEPHOro OMONPHUHTUHIA M cKapoaguHra
JUISL PELLICHMS 3a]1a4 [TEPCOHATTM3UPOBAHHON MEIULIHBI.

CoznlaHre BEKTOPHBIX BAaKIMH C LEJIbI0 00ecneueHHus KOMOMHUPOBAHHOM
3amuThl OoT Bo3Oyauteneid OPBU, ycraHoBiieHHE MONEKYJISPHBIX MEXaHHU3MOB
¢ynkuunonupoBanus PHK-copepxaiiyx BUpyCOB, BBI3BIBAIOLIMX OCOOO OINACHBIE
3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxembl: «crnonb30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEpUs», «I €HHas MHKEHEPUS».

JladopaTopHas padoTa «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOAYKTOB).

IKeKypcusi «bHOTEXHONOrMs — Ba)KHEWIAS MPOU3BOAMUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUYECKOE TIPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apo:knenue W pa3BuUTHE 3BOJIONMUOHHBIX MPEIACTABJICHUH B
OnoJioruu

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

JIBrKy1ve cuiibl HBONIOIMY BUOB 110 Y. JlapBuHY (BBICOKAst HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooprba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunternyeckot Teopun sBomouun (CTDI). HeltpanbHas
teopus HBomonuu. CoBpeMeHHas HBOJIOIMOHHAS  OWoNOrusl. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCcTpanuu

[Toptpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosee, Y. apsun, C. C. YerBepukos, U. 1. lImansraysen, [Jx. Xonaeitn, . K.
benses.

Tabmumber u cxembl: «Cuctema xwuBod mpuponsl (mo K. Jluxuero)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm QopMupoBaHus
PUCIIOCOOJIEHN y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapimipyta nyremectsus Y. lapsunay, «Haxonku Y. JapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romyoeit», «MHorooOpaszue KyJIbTypHBIX (popm
KamycThl», «[lopoasl foManIHUX )XKMBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOIIEHHUS JBIXKYIIMX CHJ DSBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIOIIUN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Monynsauusa Kak 3jeMeHTapHas eIUHHIA 3BONIOLUU. COBpEMEHHBIE METO/IbI
OLICHKM TEHETUYECKOro pa3HoOoOpas3us U CTPYKTyphbl mnomynsiuil. W3meHenue
reHopoHa TOMYJSAIMKM KaK DJIEMEHTApPHOE SBOJIONHMOHHOE SIBICHHUE. 3aKOH
reHetTuueckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DneMeHTapHble (PaKTOphl (IBMXKYIIME CHJIBI) 3BOMIONUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuuBOCTh. [lpelid reHoB — ciydaiiHbie
HEHANPABJICHHBIC W3MEHEHMsI YacTOT ajuieledl B momymsanusx. Oddext
OCHOBAatensl. JIgpgexm Oymouinounoeo eopaviuika. CHUNCEHUe 2eHemuUYecKo20
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opetigha 2enos 6
bonvuux u  manvix  nonyaayusx. Mwurpanuu.  M3onsuus  TOMYJISITU:
reorpadguieckas (IpocTpaHCTBEHHAs ), Oronorndyeckas (penpoayKTHBHAS).

EcrecTBeHHbIll 0TOOp — HampaBisitonuii  ¢gakrtop 3Boiaouud. DoOpMbI
€CTECTBEHHOT0  OTOOpa:  JIBWXKYIIMHA, CTAaOWIM3UPYIOLIUNA,  Pa3pbIBArOIMil
(mm3pynTuBHbIi). [lomoBoit or6op. BO3HUKHOBEHHE M IBOJIOIMUS COIUATBHOTO
MOBE/ICHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHEe — mpucnocoOieHudl y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [lpumepsl npucnocoOaeHuit y opraHu3MoB: MOPGOJIOTHUECKHE,
¢usnonornyeckue,  OMOXMUMHYECKHe,  moBeaeHUeckre.  OTHOCHUTENBbHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpazoBaHue Kak pe3yJiibTar
MUKpodBoou. M3omsanus — kimoueBod ¢aktop BupoodOpazoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: AITOTATPUIECKOE (reorpaduueckoe),



CUMIIATPUUECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (IOJIMILIONIU3AIHS,
rudpuauzanus). JJIMTeIbHOCTh BOJIIOLIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponp »BOMOIIMOHHONM OWojOorMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi OmopazHooOpaszusi. MUKPOIBOIOIUS U KOIBOJIIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3mbl POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuupl 1 cxembl: «MyTanmoHHass HM3MEHUYMBOCTHY, «llomynsironHas
CTPYKTYypa Buaa», «CxeMma MposiBIeHus1 3akoHa Xapau—BaiinOepray, «JBuxyime
CWJIBl ABOJIFOLUNY, «IKOJIOTMYECKash M30JSIIUs MOMYJSALUUA CeBaHCKOM (hopenny,
«'eorpadmueckass M30ONSUS  JUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHULBI
naypckoiy, «llomynsiinOHHbBIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JICCTBUS E€CTECTBEHHOro o0TOO0Opa», «®PopMbl OOpPHOBI 3a CYIECTBOBAHHEY,
«MHpycTpuanbHbpll MenaHu3sM», «KuBble nckonaemeiey», «llokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «[Ipenynpexnaronias OKpacka KUBOTHBIX»,
«Dusmnonornueckue amanranum», «l[IpucrnocoOIeHHOCTh OpPraHu3sMoB U €&
OTHOCUTENIbHOCTBY, «Kpurepuu Buaay», «Buabl-nBoiiHukn», «CTpykTypa BUaa B
npupoae», «Crnoco0bl BUA00Opa3oBaHUs», «l'eorpaduueckoe BUI00Opa30BAHHE
TPEX BUJAOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonumnouasl pacrenuit», «KamycTHo-penedHblil TuOpU.

OO6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydelia MTHIT U
3Bepell C MpuUMepaMHu pa3IMYHBIX NPUCIOCOOJEHUM, Yydena NTUIl U 3Bepei
pa3HBIX BHJOB, TrepOdapuu pacTeHUW OJM3KUX BHUIOB, 00pa30BaBIIUXCSA
Pa3IUYHBIMU CIIOCOOAMH.

JlabopaTtopHass paGora «BrbisiBIeHHEe HW3MEHYMBOCTH y OCOOEH OJHOTO
BUJIAY.

JladbopaTtopuass  paGora  «lIpucmocoOiieHuss  OpraHU3MOB U  HUX
OTHOCHTEJIbHAS 11€J1IeCO00Pa3HOCThY.

JlabopaTtopHass pabora «CpaBHeHHE BHIOB 10 MOPQOIOTHUESCKOMY
KPUTEPUIO».

Tema 3. MaxkpodBo/iouus 1 eé pe3yabTarbl

Meroasl  u3ydeHHsT Makpol’Bodouuu. [laneoHTonoruueckue  MeTOJbI
u3ydeHus: odBomonuu. [lepexomubie  ¢GopMbI W (PWIOTCHETHYECKUE  PSIIBI
OpraHU3MOB.

buoreorpadguueckue meroasl uzydeHus sBontonuu. CpaBHeHUEe (Giopbl H
dayHpl MaTepUKOB W OCTPOBOB. buoreorpaduueckue obiactu 3emiu. Bumbi-
SHJEMUKHU U PEIUKTHI.



OMOPHOJIOTHYECKHE U CPABHUTEIbHO-MOP(OIOTUYECKHE METObl M3YyUYEHHUS
sBOMIONMHU. ['eHeTHYecKue MeXaHU3Mbl HBOJIOLMM OHTOTEHE3a U TOSIBICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W AHAJOTMYHBIE  OPraHBbL.
Pynumenrapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-T€HETUYECKHUE,
OMOXMMHYECKHUE U  MaTeMaTUYeCKMe  METOJbl  M3YYEHHUS  DBOJIIOIUU.
I'omonoruunsie reHbl. COBpeMEHHBbIE METOABl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U HBOJIOLIMS TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMONUU. [Ipunyun cmenvl QyHKYuUl.
HeobOpartumocTs 3Bomtonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLIHH.

JdemoHcTpanuu

[Toptpersi: K. M. bap, A. O. KoBanescknii, ®. Mromiep, O. ['ekkens.

Tabmuupl 1 cxembl: «DuUIOreHeTHUECKU psil JoMaAIu», «APXEONTEPUKCY,
«3Bepo3yobie  smepbl»,  «Creromedanb»y,  «Punnodurery,  «CeMeHHBIE
nanopoTHUKN», «buoreorpadudeckue 30HBI 3emuny, «Jlpeid KOHTHHEHTOBY,
«Penukthy, «HavanbHble cTagud 5SMOPHUOHAILHOIO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHbIE W AaHAJOTHUYHbIE OpraHb», «PyIuMeHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMIaH3e», «lJ1aBHbIE
HaIpaBJICHUSI BOIIOIUNY, «OO0I11e 3aKOHOMEPHOCTH 3BOJIFOIIAN.

OOGopynoBaHue: KOJJIGKIIMU, TrepOapuu, MYJISDKA HCKOIMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKI[UM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hayuynbpie rumore3sl NPOUCXOXKICHUS KWU3HU Ha 3emiie. AOWOreHe3 u
naHcnepmusi. JloHaydHbie TpeCTaBICHUS O 3aPOXKICHUU KU3HU (KpEarmoOHU3M).
['mnoTte3a NOCTOAHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBep>keHue onbitamMu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxieHne ;Kx1u3HU U aCTPOOUOJIOT U.

OcCHOBHEIE 3TaIbI HEOPTraHUYECKOU BOJIIOIHH. [InanerapHas
(reomoruyeckasi) OHBOJIONMSA. XHMHYECKas HBOMIONHSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BeniectB u3 Heopranudeckux. OmeiTr C. Mumiepa u I'. HOpwu.
O6pazoBanue mnoauMepoB u3 MoHoMmepoB. KoamepBatHas rumnoreza A. MU.
Omnapuna, runore3a nepBuyHoro 0ynpoHa k. XomnjeitHa, reHeTHUeCKasi TUIIOTe3a
I'. Ménnepa. Pubosumsr (T. Yek) u rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Uctopus 3emsim u meroasl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octatku. ['eoxponomnoruss u e€ wMeroabl. OTHocuTenbHass MW a0CONIOTHAs
reoxpoHoJiorusi. ['eoxpoHosornueckast mKasa: 30Hbl, 3Pbl, IEPUOIBL, STTOXH.



Havaneabpie STamnbl opraHudeckor »HBOMIOLMU. [losBIIEeHME W BBOIOLUA
NEPBBIX KJIETOK. DBOJIIOIUS MeTadoyin3mMa. BO3HHUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJjior MEPBBIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.

[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). JBONIOLIMOHHOE POUCXOKIEHUE
BUpYCOB. [IponcxokneHue MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl ABOMIONMHU BBICIIMX pacTeHuil. OCHOBHBIE apoMop(o3b
pacrennii. Bpixox pacrennit Ha cymy. IlosBieHHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHMe uMU cymu. CeMeHHble pacTeHus. [IponcXoXJeHne [BETKOBBIX
pacTeHUMN.

OCHOBHBIE 3Tamnbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apOoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TumnoB. IlepBbie XOpnOBbIE KUBOTHBIE. JKU3HP B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii um pentwinii. [IporcxoxeHne MICKONUTAIONUX U
ntul. [lpunnun  kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie MO »paM U IepuoAaM: apxel, MpOTEpO30il,
najeo3ou, Me3030M, KaitHo30#. OOmas XapakTepucThka KiIuMmMara |
reOJIOTMYECKUX IpoueccoB. [losBiIeHHE M pacHBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro ycloBUs U BIMSHHUE HA Fa30BbIi cOCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAaHHUSI — SKOJOTMYECKHE KPHU3UCHI mpouuioro. IIpuuunel u
CJEICTBUSA MacCOBbIX BbIMUpaHUl. COBPEMEHHBIM 3KOJIOTHUYECKUN KPU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus 6uopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucteMa opraHumdyeckoro mupa. [lpuHuumnel kinaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Toprpersr: @. Penu, JI. Cnammannanmy, JI. Ilacrep, . . Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumpe! n cxeMbl: «Cxema ombita @. Penny, «Cxema onwita JI. ITactepa mo
U3YYEHUIO camo3apoxkaeHust xu3Hu», «Cxema ombita C. Mwmwiepa, I'. FOpuy,
«JTanbl  HEOPraHMYECKOW  ABONIOLMM»,  «['€OXpOHOJIOrMYecKass  IIKaugan,
«HauanpHble 3Tanbl OpraHnyeckoi 3BomronUn», «CxeMa 00pa3oBaHUS IYKAPUOT
nyréMm cumbuorenesa», «Cucrtema XuBOW npupoab», «CTpoeHuEe BUPYCAY,
«Apomopdo3sl  pactenuii», «PuHHODUTE), «OTHOKIECTOUYHBIE BOIOPOCIH,
«MHOrokneroynsle Bopopociany, «Mxu», «llanoporHukm», «l oroceMeHHbIE
pacteHusi», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KUBOTHOTO
mMupay, «Apomopdosbl KHUBOTHBIXY», «lIpocTeitmuey, «KumeuHonoaocTHbIEY,
«l1mockue YEPBUY, «YUIIEHUCTOHOTHEY, «PBIOBIY, «3E€MHOBOIHBICY,



«[Ipecmbikaromuecsay, «lltumer», «Miekonuraromue», «Pa3zBuThHE KU3HU B
apxeuckou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKOM dpe», «Pa3BUTHE KU3HU B
MAJICO30UCKOU 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B
KaitHO30iCKOM 3pey», «CoBpeMEHHAasi CUCTEMA OPTaHUYECKOI0 MUPAY.

OOGopynoBaHnue: repOapuud pacTeHUM pa3IUYHBIX OTAENIOB, KOJUICKIIUU
HACEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHUX, CKEJEThbl IMO3BOHOYHBIX JKMBOTHBIX, Yydella NTULl U 3BEpeEw,
KOJUICKIIMA OKAMEHEIJIOCTEM, TIOJIE3HBIX MCKOMAEMBIX, MYJSDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  ga0oparopHas  padora «MoaenupoBaHUE  ONBITOB
Mumiepa—HOpu 1o u3y4eHuto abMOTe€HHOT'O0 CUHTE3a OPraHUYECKUX COCTMHEHUN B
NEePBUYHON aTMOc(hepey.

JlaGoparopuast padora «/3yuyeHMe M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnueckas padora «l3yueHue OCOOEHHOCTEH CTpOEHHUsS pacTEHUM
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «l/I3yueHue ocOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOT eHe3

Paznensl n 3anaun anTponosoruu. MeToibl aHTPOIIOJIOT U H.

CraHOBJIEHHE TPEJICTABICHUN O TMPOUCXOXKICHUM 4YeIOBeKa. PenurmnosHbie
B033peHUsl. COBpEMEHHbIE HAYUHbIE TEOPHUHU.

CxoAcTBO YenoBeka ¢ KUBOTHBIMUA. CUCTEMATHYECKOE MOJI0KEHUE YET0BEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKAa € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTMYECKHUE, b13M0JI0r0-OMOXUMHUYECKHE,
noBegeHueckue. OTanuus 4eloBeKa OT KMBOTHBIX. [IpsIMOX0XKIeHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHCTEMBI.

JBrxyiue cuibl (PakTopbl) aHTPOIIOreHe3a: OMOIOrMYeCcKue, COLAlIbHbIE.
CooTtHoleHne OMOIOTHYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaJUU aHTPOIIOTeHe3a. PaHHME dYemoBEKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIBI) U PaHHUE TTOHTHU/IBI — OOIIUE PEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
M0JIel. ABCTPAJONMUTEKH — ABYHOTHE NMPEAKHU JIoAcH. YeloBek yMenbli, NepBbIe
V3TOTOBJIIEHUS OPYIHUU Tpyaa. YenoBeK NMPAMOXOISIIMN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpukn. YemoBek relmenbOeprckmii  —  OOmMMM  MPEIoK
HEaHJIEPTAIBCKOrO YEJIOBEKa M YEJIOBEKa pa3yMHOro. YermoBeKk HeaHAepTadbCKUN
KaK BHUJ JIIOJEH XOJOAHOrO KiIMmaTra. YelnoBEK pa3yMHbId COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tmpenenamu AQpuku.
[TaneoreneTrka u nNajeoreHOMUKA.



DBOJIOLKS COBPEMEHHOrO 4enoBeKa. EcTecTBeHHBbId OTOOp B MOIMYNISLUSAX
yesnoBeka. MyTanMoOHHBIN Tpouecc U noiaumopdusm. [lonmynsiuroHHbIE BOJHBI,
npeid reHoB, murpanus U «3Q@PEeKT OCHOBATENS» B MOMYJSIUSIX COBPEMEHHOTO
YeJIoBEeKa.

Yenoseueckue pacel. Ilonstne o pace. bompmme pacel: eBporeonHast
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBATOpHAIbHAS]),  MOHTOJOMIHAS
(asmaTcko-amepHuKaHcKas). BpeMss ¥ myTu pacceleHHs 4YeloBeKa IO IUIaHETE.
EnuncTBo  yemoBeweckux — pac. HaydHas  HeEcocTOSATENBHOCTh — pacu3Ma.
[IpucnocoONIeHHOCTh YeNoBEKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenpbl.
Bnusnue reorpadguueckoil cpeapl U apeiida reHOB Ha MOpPQOJIOTHIO U
(U3MOIOTHIO YeIOBEeKa.

MexaucuuiinHapable  MeTonbl B (u3nueckoil  (OMOIOTHYECKO)
AHTPOIOJIOTUHM.  DBOJIOLMOHHAS  AHTPONOJIOTHS W MaJeO0aHTPOINOJIOTHs
YEJIOBEYECKUX MOMYJISIUA. bHOCOIManbHbIE UCCIAEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOIUHY OMOIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHCTpanuu

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

Tabnuiel u cxembl: «MeTOJbl aHTPOTIOIOTUNY, «[ OJIOBHOW MO3I UEIOBEKAY,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKENeT YeloBeKa W CKEJET IIHMIIaH3e»,
«PynuMeHTBI 1 aTaBU3MBbI», «/{BIXKYLIME CUIIBI aHTPOMNOrE€HE3a», « IBOIOLUOHHOE
JIpEeBO  4eJoBEKa», «ABcTpajionuTek», «YenoBek  ymenslit», «YenoBek
IpAMOXOIAIINIY, «JleHncoBckuii yenoBek» «Heannepranbupb», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarnbl IBOJTIOLUU YEJIOBEKay, «Pachl 4eloBeKay.

OOGopynoBaHue: MYJSDKM  OKaMEHEJIOCTeW, MPEeAMETOB  MaTepualibHOU
KyIbTYpbl ~TPEIKOB 4elloBeKa, penpoaykiuuu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMU U OUOJEHCKUMU CIO)KETaMU TPOUCXOXKJICHUS 4YEJIOBEKa,
(dororpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeI0BeKa, MOJIENb
yeperna 4ejgoBeKa M 4Yepena IIMMIIaH3€, MOJENb KHUCTU 4YelIOBEKa M KHUCTHU
MIMMIIaH3€e, MOJIETIM TOpCca MPEIKOB YeI0BEKa.

JladbopaTopHast padora «l3yueHne ocoOCHHOCTEH CTPOCHHUS CKeleTa
YeJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnuyeckas padora «3ydyeHne SKOJOrMYECKUX aJanTauuil YeTOBEKay.

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

3apoxxieHne U pa3BuTue 3kojoruu B Tpyaax A. I'ymOonsara, K. @. Pynse,
H. A. CeBepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agauu
3KoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOmOEHUA. DKCHEPUMEHTHI B 3KOJIOTHH:
OpUpOAHbIE W JlabopaTopHble. MojenupoBaHue B IKOJIOTMM. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATBHBIM.

3HaueHUEe DOKOJOTMYECKUX 3HAHUM IS  4YeJIOBEKa. DKOJIOTMYECKOe
MHUPOBO33pPEHUE KaK OCHOBA CBSI3€M 4YeJIOBEUeCTBa C MpUponon. PopMupoBaHuUE
AKOJIOTMYECKOM KYJIbTYpPbI U SKOJIOTMUYECKON TPaMOTHOCTH HACEIICHUS.

JdemoHcTpanuu

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

Tabnmuupel u cxembl: «Pasznensl skojgorun», «Metonbl 3konorun», «Cxema
MOHHUTOPHUHIA OKPY>KAKOLIEH CpEeabD».

JlaGoparopHast padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIICIOBaHUI .

Tema 7. Opranusmsl U cpeaa oOMTaHUSA

Dkonorudeckue (GakTopbl U 3aKOHOMEpHOCTH ux aeiictBus. Kiaccupukanus
IKOJIOTHIECKUX (DAaKTOPOB: aOMOTUYECKHE, OMOTHYECKHUE, aHTpoIoreHHbie. O0mue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue ¢akropsl. CBeT Kak sKonoruueckui ¢dakrtop. JleiicrBue
Pa3HBIX YYACTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOLIEHHIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruoan3M.

Temneparypa kak skonorudeckuid ¢dakrtop. JleiictBue TemmepaTypbl Ha
opraHus3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonormdeckuir (aktop. I[lpucmocobnmenus pacTeHHil K
noJiepkaHuio BogHoro Oananca. Knaccudukauus pacTeHUil 1O OTHOIIEHHIO K
Bojie. [IpucnocoGienus )KMBOTHBIX K MU3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JyILIHAs, [MOYBEHHA,
[NIyOMHHasT  NOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DHU3MKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHus opranu3smMoB. [lpucrnocoOneHusi OpraHusmMoB K
YKU3HM B Pa3HbIX Cpenax.

buonornueckue purmsl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M
roANYHble PUTMBI. [IpHCrnocoOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennoie Qopmbel opranusmMoB. I[loHsiTue o0 KuU3HEHHOW (Qopme.
XKuzHennsle HopMbl pacTeHUIl: 1epeBbs, KyCTAPHUKHU, KyCTApHUUKH, MHOTOJIETHHE



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

buornueckue (bakTopHI. Bunnr OHOTHUYECKUX B3aUMO/IEVICTBUI:
KOHKYPEHITUS, XUIIMTHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBO). Herpoduueckue
B3auMoOieHcTBUS  (Tommueckue,  (opuyeckue, dadbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJCHCTBUN [JIs1 CYIIECTBOBAHHS OpPraHU3MOB B Cpele
obutanust. [IpuHINN KOHKYPEHTHOI'O UCKITIOUCHHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «Okoyoruueckue (akropbr», «CBETOBOM CIEKTpPY,
«IKOJIOTHYECKUE TPYIIIbI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE 3>KUBOTHbIE», «DU3MONOrMYECKUE aaanTaluu
KUBOTHBIX», «Cpeapl 0OUTaHUSI OPraHU3MOBY», «DBHOJOTMUECKHUE PUTMBI,
«Kusnennoie  Gopmbl  pacteHuit», <« KuzHeHHbIe  (OPMBI  KUBOTHBIX),
«IKocHCTEMA MIMPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenu
nuTaHus», «XumuaudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KoMmmeHcanuzmy.

OOGopynoBanue: repdapuu pacTeHUW U SKUBOTHBIX, TMPHUCIOCOOJIEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PaKTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIIOOUBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, repOoapru U KOJUICKIIUUA TETUIOIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, dyuesna NTHUI] U 3BepeH, repdapuu
pacTeHull, OTHOCSIMXCA K TUrpodurtam, kcepoduram, Me3oduram, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJUIEKIIUUA KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpefax,
repOapud W KOJUIGKIIMM PACTEHUH U JKUBOTHBIX, OOJQJalOIIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUHM >KU3HU, TepOapuu u
KOJUIEKIIMM PACTEHW U YKUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJIIEKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

JlabopaTopHasi pabGora «BbIsiBIeHHE TMPUCIOCOOJICHUNH OPraHU3MOB K
BIIUSTHUIO CBETA.

JlabopaTopHasi paGora «BbIsSBICHHE MPHUCIIOCOONICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi padora «AHAaTOMHMYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUSI.

Tema 8. Iko10rust BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XAPaKTEPUCTUKH  TIOMYJISIUU. [Tonynsauus ~ Kak
Oouosnornyeckas cucrema. Poiab HEOTHOPOAHOCTU cpenibl, (U3HUECKUX OaphepoB U
0COOEHHOCTEW OMOJIOrHH BUIOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynaiuii. OCHOBHBIE TMOKa3aTeNW MOMYJSIUU: YUCICHHOCTb, IUIOTHOCTb,



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

DKoJoru4eckass CTpykrypa nomyisiud. OleHKa YUCICHHOCTH MOMYJISIUH.
JluHaMuKa MONyJsiuud U €€ peryisiius. bUOTHUYeCKui MOTEHLHAN TMOMYJISIHUH.
MopenupoBaHue JUHaAMHUKU nonyiasiiud. KpuBble pocTa YUCIEHHOCTH MOMYJISIUH.
KpuBbie BbDKMBaHMS. Perynsmus YuCIEHHOCTH TMONYJISIIIUNA: posib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIINX OT IUIOTHOCTU. DKOJOTMYECKUE CTPATETUH BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKkonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
MoJeNb 3Kojornueckon Humm Jk.M. XarumHcona. Pa3mepsl skosiornueckon
Huid. [ToTeHunanbHast ¥ peaaTu30BaHHAS HUIIIN.

Bun kak cucrema mnomymsuuid. Apeansl BUOOB. BHIBI M HMX JKU3HECHHBIE
cTpaTeruu. IKOJOTMUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEACHUS M MUrpallUil >KUBOTHBIX. buoiornueckue
WHBa3UHU 4y>KEPOJIHBIX BUOB.

JdeMoHCcTpanuu

IToprper: k. 1. XaTunHCOH.

Tabmumpel W cxeMbl: «OKOJIOTUYECKUE XapaKTEPUCTHUKU TOMYJISAIIHI,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NmUpaMujibl
nonynsaiun», «CKOPOCTh  3aCElICHUs TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMmaMn», «Mogenb 3kosornueckor Humu Jx. M. Xatuunconay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKITUU KUBOTHBIX.

JladopaTtopHass pabora «lIpucmocoOneHuss CceMSH  pacTeHHH K
pacCeICHUIO».

Tema 9. Jko10rus c000IECTB. IKOJOTHNIYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3U MEXKIY
OpraHu3Mamu B OUOIEHO3E.

OxocucrtemMa kak oTkpbiTas cucrema (A. [[x. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: IMPOAYIEHThl, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpodwuueckne menum U ceTu. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbI U Wbl B AKocHcTeEMax. KpyroBopoT BEMIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHCTEMBbl. buomacca W OpPOIYKIUA.
DKOJIOTHYECKHE MTUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @uyxmyayuu.
Hamnpapnennsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBuuHbIE U
BTOPUYHBIE CYKIECCMM U UX MPUYUHBL. AHTpPOIOreHHbIE BO3JICHCTBUSI Ha
cykneccuu. KnumakcHnoe cooOriectBo. buopaznoodpasue u moHOTa KPpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.



[IpuponHbie YKOCUCTEMBI. JKOCUCHEeMbL 03EP U peK. DKocucmemvl Mopell U
oKkeano8. Ixocucmemvl MyHOp, 1€CO8, Cmenel, nyCmbitb.

AHTpPOIIOreHHBbIE 3IKOCUCTEMBI. ATposkocucTema. ArporeHo3. Pazmuuus
MEXTy aHTPOITOTCHHBIMU U TPUPOTHBIMHA SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opomckas
dnopa u dayna. CuHaHTponM3anusi Topojacko QayHbl. buonoruueckoe u
XO3STUCTBEHHOE 3HaYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHI OPTaHU3MOB B
KocHucTeMaxX. Poib Kackaonozo 3gghexkma u 8uU008-30UpPUKAmMopos (Kiouesvix
8U008) 8 hyHKYUOHUpOoBanuu skocucmem. IlepeHOC IHEPTUM M BEIIECTB MEXIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBU.

Mexanusmuol 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI ~ DKOJI02UHEeCKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUsL.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOT€HHBIX YKOCHCTEM.

JdemoHncTpanuu
IToptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoueHoza»,  «Dkocucrema

HIMPOKOJIMCTBEHHOT O JIecay, «IKOCUCTEMAa XBOWHOrO Jiecay, «DyHKIIMOHATIbHbBIE
IPYIIBl OPTaHU3MOB B 3KOcHUCTeMe», «KpyroBOpOT BEIIECTB B JKOCUCTEMEY,
«enu nuranus (macTOMIIHAS, TETPUTHAS)», «DKOJIOrHUECKasi MUPaMKIa YUCEID,
«DKoNorudecKas mupamMujia OMOMacchl», «IKOJOTHUECKAsl MUpaMuia YHEPTUNY,
«O0pazoBanue O6onotay, «IlepBuunas cykueccus», «BoccTaHoBlieHHE Jieca MOCe
noxapa», «9KoCHUCTEMa 03epay», «ArponeHo3», «KpyroBopoTr BEMIECTB U IOTOK
SHEPrUu B arporeHosey, «[Ipumepsl ypOoIKOCUCTEM.

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

IIpakTnyeckas padora «/3ydenne u onucanue ypo0odKOCUCTEMBI».

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

IKCKypcusi «IKCKYypcHsl B TUIIMYHBIM OMOreoneHo3 (B 1yoOpaBy, OepesHsK,
eNbHUK, Ha CYXO/I0JbHBIN WX MTOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKeKypcusi «DKCKypcUs B arpo’KocUcTeMy (Ha MOojie WKW B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buochepa — oOmiennanerapHas o0ojiouka 3eMiIM, TA€ CYHIECTBYET WU
CyIIIeCTBOBAJIA XW3Hb. PazBuTHe mpeacTaBieHuii o 6uochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocdepst u e€ coctas. XKupoe
BelIecTBO Ouochepsl U ero PyHKIUY.

3aKOHOMEpPHOCTH cyliecTBoBaHusi 6nocheprl. OcobeHHOCTH OHMOCPephl Kak
rII00AIbHON 3KOCUCTeMBI. J[mHaMudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOreOXMMHUUYECKUE LUKJIBI (YIriiepoaa, a30Ta). PUTMUYHOCTD SIBIEHHI
B Ouocdepe.

3onanbHOCTh Omocdepsl. Ilonsarue o Oumome. OCHOBHBIE OHMOMBI CYIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAHHbIC U IIHUPOKOJIUCTBEHHBIEC JIeCa, CTENH, CABAHHBI,
MyCTBIHU, TPOITMYECKHE JIE€Ca, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U dKUBOTHBIN
MUpP OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 MOTEHIaja 1
onocdepHbIX PyHKIUH.

JdemoHcTpanuun

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

Tabmuter 1 cxembl: «['eocdepsr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyroBopor yriepoga B mpupone», «KpyroBopor kuciopoga B MpUPOJE»,
«KpyroBopot BojbI B mipupojie», «OCHOBHbIE OMOMBI cyminy, «Kimnmmatuueckue
nosica 3emiun», «TyHapay», «Taira», «CMmemanubiid jiecy», «IIIMpoKOTUCTBEHHBIN
aecy, «Ctenby, «CaBanHay, «llycTbiaay, « Tponuueckuit gecy.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxa0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M MX NpHYUHBL. Bo3aeicTBUE deloBeKa Ha
ouocepy. 3arps3HeHHE BO3AYIIHOW cpenbl. OxpaHa BO3ayxa. 3arps3HEHUE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyiienne nouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOT€HHOE BO3/ICMCTBHUE HA PACTUTEIbHBIA U )KMBOTHBIM Mup. OXpaHa
pPaCTUTENBHOTO U >KMBOTHOrO Mupa. OCHOBHBIE MPHUHIUIIBI OXPAaHbI MPUPOJIBI.
Kpacusie kHuru. Ocobo oxpansiemble mpupojnbie Tepputopun (OOIIT).
Boranudeckue caapl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOI'O PA3BUTHUSl UYEJIOBEUYECTBA U IMPUPOJBI.
PammonanpbHOE  MPUPOMOMONB30BAaHME M COXPAaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emau. OOIIME 3aKOHOMEPHOCTH TJI00AIBHBIX SKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT O KPU3HCA U €r0 BEPOSTHBIE MOCIIEACTBUSI.

Pa3zButne METOJIOB MOHUTOPUHIA pa3BUTHUSI ONACHBIX TEXHOI'E€HHBIX
nporeccoB. Cucmemmuble uUccie008aHus nepexooa K pecypcocoepezaoujei u
KOHKYPeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcsi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneuugarowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbL



aKopeadbunumayuu Kocucmem U cnocooos 060pvoObLl ¢  OUONOBPEHCOCHUMU.
Pexoncmpykyus mopckux u HazemHvix IKOCUCTEM.

JdemoHncTpanuu

Tabmuuet w  cxembl:  «3arps3HeHne  armoceprl»,  «3arpsi3HEHHE
ruapocepb», «3arps3HeHue nouBbl», «llapHukoBblli  3PPexT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOIeNn yIpaBIIeMOro MUPay.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX pPACTEHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHOM KHUTH pErnoHa.



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

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUA K pe3ysibTaTaM OCBOCHHS
0o0yJaromMUMHUCS TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIC,
MeTanpeaAMETHBIE U TTPEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIONIUME COCTABJISIONINE: OCO3HAHNE OO0YYalOIIUMUCS POCCUMCKON
IrpaXJAaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENENICHUIO, Haluyue Mmomueayuu K OOy4eHHI0  OHOJIOTHH,
yeleHanpaeieHHoe passumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOACTBOBATHCS B CBOCH
JEATETbHOCTA I[EHHOCTHO-CMBICTIOBBIMU  YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO0  O0pa3OBaHUsl, Haluyue  HNPABOCO3HAHUS  DKOJIOTMYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMAsUmMb 1IeTTU U CTPOUTH KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIC PE3yJIbTaThl OCBOCHHS MPOTrPaMMBI 110 OHMOJIOTHH JOCTUTAIOTCS
B EIUHCTBE YYEOHOM M BOCIUTATENBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMU
MOBEJICHHUSI U CIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JUYHOCTH, NATPUOTU3MA U
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPyZa W CTapllIeMy IMOKOJECHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOI'0 OTHOIIEHUS K KYJIbTYPHOMY HAaCIEAUI0 U
TPpaAULHAsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, Opupoae u
OKpYXaroUIen cpele.

JIndHOCTHBIE pE3yNbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOIACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE MKU3HEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE pPeaau3allii OCHOBHBIX HAIpaBJICHUM
BOCIIUTATEIbHOM AEATEIBHOCTH, B TOM YHUCJIC B YAaCTH:

1) rpaaaHCcKOro BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIbHOCTH TIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH Y4EOHBIX M IMO3HABATENbHBIX 3aJ1au, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH ~ OMNpPENENsITh COOCTBEHHYIO IMO3UIUI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMH YOXKIICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJ0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T[IO3HABATEIbHBIX M HCCIENOBATEIbCKUX 337a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB TMpHU OOCYXICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COEPHKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS S

c(hopMUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH WJICHTUYHOCTH,
NMaTPUOTH3MA, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Pomunon, ropmoctu 3a cBOW Kpal, CBOWO PoauHy, CBOM fA3BIK U KYJIBTYpY,
IIPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOUIEHUE K MIPUPOJHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIBI,
TOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILIEHMBATh BKJIAJT POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHEe OWOJOTMM, TOHMMAaHUS 3HA4YeHHUS OWOJOTMU B TO3HAHHM 3aKOHOB
IPHUPOJIBI, B )KU3HU YEIIOBEKA 1 COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yOeXIEHHOCTb, TOTOBHOCTh K CIIY:KEHHMIO W 3ammure OtedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYAIMI0O W MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyayIIero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUHU C
TpaauuusiMu Hapoj1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOUYas ACTETUKY ObITa, HAy4YHOT'O U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY/AA, OOIIECTBEHHBIX OTHOILICHHUI;

IIOHMMaHUE SMOLMOHAIIBHOI O BO3JAECUCTBHS KUBOU IPUPOJIBI U €€ [IEHHOCTH;



TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KaYeCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnMTaHMA, (POPMHMPOBAHUS KYJIbTYPbI 30POBbS M
IMOLMOHAJIBHOI0 0JIaronmoJy4ns:

NOHMMAaHWE W pealu3alus 3J0pOBOrO M 0e30MacHoro obpa3a KU3HU
(3mopoBOoe  TMHUTaHWE, COOJIOJIEHWE TUTMEHUYECKUX TpaBWil W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryisipHas Qunyeckas
AKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIIEHHUS K
COOCTBEHHOMY (DPM3MUECKOMY U IICUXHUYECKOMY 3/10POBbIO;

NOHUMAHHE LEHHOCTH MPAaBWI HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOI'O
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIOACH;

OCO3HAHME MOCIEACTBUI M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTEPCTBa, TPYIOII00HE;

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

UHTEpEC K Pa3ndHbIM cdepaM MpodhecCHOHATBHOM JesTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaylied mnpodeccud U PeaTn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTH K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 1EJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
JKU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

HOBBIIICHUE YPOBHS OSKOJIOTMYECKOM KYyJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBUNA IS
OKPYKAIOIIEH CPEBI;

OCO3HaHHUE TJI00AJBHOIO XapakTepa SKOJIOIMYECKHUX MpoOjeM U myTed X
pEeLIeHMS;

CIIOCOOHOCTh MCIOJIB30BaTh MpUOOpETaeMble NpPH H3YYEHUH OUOJIOTHH
3HAHMSI M YMEHUS TMPU PEIIeHUH NpoO0JieM, CBS3aHHBIX C PalMOHAIBHBIM
OpUPOJONOIb30BaHNEM  (COOMIOJIEeHMEe  MpaBuUil  TOBEAEHUS B IMPHUPOJE,
HAIpaBJICHHBIX HAa COXPAHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHJIOB,
AKOCHUCTEM, OHOoChephl);

AKTUBHOE HENPUATHE JEHUCTBUM, NPHUHOCIIIMX BpEI  OKpYKAlOLIEn
OPUPOJHON Ccpese, YMEHHE MPOTrHO3UPOBATH HEOJArONpHUSTHBIE 3KOJIOTHYECKUE
NOCJIEACTBUSA MPEANPUHUMAEMBIX AEHUCTBUI U MPEJOTBPAILATD UX;



HAJIMYUE PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, YKOJIOTHIECKON KYIbTYpPHI,
OTIBITa JCATEIBHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENbHOM, KOMMYHHMKATUBHON M COIMAIbHON
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYECKOMN JIEATEITLHOCTH YKOJOTHIECKON
HATPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

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

COBEPIIIEHCTBOBAHHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYPbl KaK CpeACTBa
B3aMMOJICHCTBHS MEXTY JIFOJIbMH U TIO3HAHUS MUDPA;

NOHUMaHHWe crnenuuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJid B
(GbOpMHUPOBAHUY PANMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHWUW IIEJIOCTHOTO
Npe/ICTaBlieHUuss 00 OKpY)KAlolIeM MHpE KaK O €IUHCTBE NMPUPOJIbI, YEeOBEKAa U
oOIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH Mpodsiem
COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUW 1T COBPEMCHHOW ITUBUJIN3AIINH:
oOecriedyeHusi HOBOI'O YPOBHS DPAa3BUTHUS MEIUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peImaTh PECypCcHbIE  TPOOIEMBI  Pa3BHUTHS
YeII0BEUECTBA, MTOMCKA MyTEeH BBHIXO/A U3 TII00aTBHBIX YKOJIOTHYECKUX MPoOIeM 1
oOecrieyeHuss  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TIOJYUYCHHHM OWOJOTHYECKUX 3HAHMA B IEJIAX
MOBBIIICHUST OOIIEH KYJIBTYpPBl, €CTECTBCHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopmMupyeMoi
P U3y4E€HUU OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIONIb30BaTh TONy4YaeMble 3HAHWSA IS aHamm3a |
OOBSICHEHUS SIBIICHUW OKPYKAIOMIEro MUPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHUS HAa OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIIUXCS JAaHHBIX C IIEJTbIO TIOTYYCHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus MpooJieM B pealbHbIX KU3HEHHBIX CUTYaAIIUX;

OCO3HAHHWE IIEHHOCTH HAYYHOU IEATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IIPOSKTHYIO M HCCIIC0OBATEIIbCKYIO ACATEIBPHOCTh HHIUBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUUA MO OHOJIOTMU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yabTaThl OCBOCHHsI yueOHOro mnpeamera «buomorusy»
BKJIIOYAIOT: 3HA4YMMble JJs1 (POPMHUPOBAHUS MHUPOBO33PEHHS O0ydaroUXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIIEHAYUYHbIE MOHITHUS, OTpaKarolIrue
LEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPrus, SABICHHE, IPOLECC,
CUCTEMA, Hay4yHbI (akT, MPUHLUII, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccleloBaHue,  HaONIOJleHWe,  HM3MEpPEHHe,  OKCIEPUMEHT U JIpyrue);
yHHUBEpCalbHble yueOHble JeicTBUS (TMO3HABAaTEIbHblE, KOMMYHHKATHUBHBIE,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
IPAMOTHOCTH U  COLIMAJIBHOM KOMMETEHIHMH OOYyYalolIuXcs; CIOCOOHOCTh
o0yJaronuxcs UCTIOIH30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpPCAIbHBIC y4eOHbIE JICUCTBUS B
MTO3HABATENBHOW U COLIMATILHON MPAKTHUKE.

B pe3ynbrare wu3yuyeHus OHOIOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBaHust y oOywatomierocs OyayT cGhOpMHpPOBaHBI TO3HABATEIbHBIE
YHUBEPCAIbHBIC YI€OHBIE TCUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
JNEUCTBUS, PEryIsSTUBHBIE YHUBEPCAIbHBIC Yy4ye€OHBbIC JIEUCTBUS, COBMECTHAs
JESTENbHOCTb.

MeranpenMeTHble Pe3yJbTaThl OCBOCHUS TMPOTPAMMBI CPEHEr0 OOIIEero
00pa30BaHus TOJKHBI OTPaXKaTh:

OBaanenne YHUBEPCATbHBIMHA yueOHBIMH NMO3HABATEIbHBIMU
AeCTBUSIMM:

1) 6a3oBble JIOrHYecKUe JAeCTBUSI:

CaMOCTOSATETLHO  (opMyNIHMpOBaTh W aKTyalIH3upoBaTh  MpodIiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWUWA TPUEMBI JIOTUYECKOT'O MBIIIICHUS
(aHanmu3a, CUHTE3a, CpaBHEHUS, KilacCUpUKAIMKU, 0000IIEeHNs), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHM (BBIACTATH WX XapaKTEepHbIC MPU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMHU TOHSITUSIMH);

ONpENENATh LENU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTHKEHUSI, COOTHOCUTH PE3YJIbTAThI ACSITEIBHOCTH C IOCTABJICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS TSl OOBSICHEHUST (DAKTOB W SIBJICHUIM
YKUBOU MIPUPOJIBL;

CTPOUTH JIOTMYECKHE paCCyKIeHUs (MHIYKTUBHbIC, JIEyKTUBHBIE, IO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SIBIICHUSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aAKITFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC cpeacTtsa I Mpe/ICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIIEHUW B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TAaK)K€  MPOTUBOPEYMH  PA3HOrO0  poOJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UICTOYHUKAX;

pa3palatrbiBaTh IUIAH peElICHUs MPOOJIEMbl ¢ YYETOM aHalIM3a UMEIOLIUXCA
MaTepHAJIbHBIX U HEMAaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUHN JEATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH padOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPHU PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe HCCIIeI0BaTEeIbCKUE 1eHCTBHUSA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MIPOEKTHOM JESITETbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMyYHBIX METOJOB ITO3HAHUS;

UCIIOJIb30BaTh pa3JIMYHbIE BUJBI JIEATEIBHOCTH I10 IOJYYEHUIO HOBOIO
3HAHUS, €ro WHTEpPIpeTalnH, MPEeoOPa3OBAHUIO M TPUMEHEHHUI0 B Y4eOHBIX
CUTYallMsIX, B TOM YHCII€ IPU CO3/IaHUU YYEOHBIX U COLMATbHBIX IPOEKTOB;

(opMuUpOBaTh HAYYHBI THUI MBIIUIECHUS, BIAaJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (OPMYIUpPOBATH COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh NIPUUMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AHANIM3UPOBATh TIOJYYCHHBbIE B XOJE€ PEIICHHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIBIT;

OCYUIECTBJIAThH LI€JICHANPABICHHBIA MOUCK MEpPEeHOca CPEIACTB M CHOCOOOB
JeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M MPAKTUYECKYIO 00JacTH
KU3ZHEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTel;

BBIIBUT'aTh HOBBIE WJEH, MPEIIaraTb OPUTrMHAIbHBIE MMOAXOABl U PELICHMS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE aJIbTEPHATUBHBIE PELLICHUS.

3) padora ¢ nHpopmManuei:

OpPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHMKAX MHPOpPMAIUH (TEKCTe Yy4EOHOTO
nocoOus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJOTMYECKUX CIOBapiAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHETE), aHaIU3UPOBATh



WH(POPMAITHIO PA3IMYHBIX BUOB U (HOPM TPEACTABICHUS, KPUTHICCKH OIICHUBATH
€€ IOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(dbopMynHpOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOAbI MPHU TOUCKE U
otOope Omonmornyeckor MHGOPMAITNN, HEOOXOAMMOM TSI BBHITTOJTHEHHS YIEOHBIX
3ajay;

IpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMaJbHYIO  (OpMYy  TIpEICTaBICHUSA
Ouosornueckor nHGpopmaruu (CXeMbl, TpapuKH, TUarpaMMbl, TaOJUIbI, PUCYHKHU
¥ Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpeacTBa NpH paboTe C
Ouojornyeckod HHQPOpMalMe: MNPUMEHATh XHMHUYECKHe, (unyeckue W
MaTEeMaTUYECKUE 3HAKW U CUMBOJIBI, (POpMysbl, abOOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJHUYECKHE  CPEACTBA
HaTJISTHOCTH,

BJIQJCTh ~ HABBIKAMH  PACIIO3HABAHUS W 3alUThl  WHGOpPMAIWH,
uHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OByajgeHne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY JIEHCTBUAMM:

1) oOmenme:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4acTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMol TeMmbl (yMEHHE 3a/JaBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoi
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HMIIMKN JIPYTUX YYACTHHUKOB
JManora Win JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOINECHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CUTYyaIlUH,
YMETh CMSTYATh KOH(IJIUKTHI U BECTH MTEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aUMOJCHCTBHS, TTOHUMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU (hopme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHasA AesiTeJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIUBHUIYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NpPUMEHEHUS TPYNIOBBIX (OPM B3aUMOCHCTBUS NP pPEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JIEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)/10T0 YieHa KOJIJIEKTHBA;



NPUHUMATh LEIU  COBMECTHOM  JEATENIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA 110 €€ JIOCTMIKEHUIO: COCTABJIAThH IUIAH JCHUCTBUM,
pacnpenensTh poiu ¢ y4€TOM MHEHMM YYaCTHHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOU padOThI;

OLICHHBATh KA4E€CTBO CBOEro BKJIaJa M KaXKIOrNO YYaCTHHKA KOMAHIbI B
001Ul pe3ysbTat Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE MPOEKTHI, OLEHWBAaTh WJAEH C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PaA3JIUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHHE, ObITh MHULIUATUBHBIM.

OBJialeHMe YHUBEPCAJIbHBIMHU PEryJISITHBHBIMHU J€iCTBUSIMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OWMOJOTUYECKUE 3HAHUS I BBISBICHUS MPOOJIEeM U HX
pElIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpAaTh Ha OCHOBE OWOJOTWYECKMX 3HAHUN I1I€JIEBBIE W CMBICIIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSX M IMOCTYINKAaX IO OTHOILICHUIO K KMUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYUIECTBIIATH IO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbLHOMN
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO ~ COCTABJISITH IUJIAH  pEIIeHHUs NOpo0ieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHUI;

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacuupsTh paMKu yueOHOro MpeIMEeTa Ha OCHOBE JIMUHBIX MIPEANOUYTECHHUIM;

JenaTh OCO3HAHHBIN BBIOOpP, apTYMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM 0O0pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIAJCTh  HABBIKAMM  TIO3HABATEIHHOM  peQUIeKCMW KAk  OCO3HAHHS
COBEpIIAEMBIX JCUCTBUM W MBICIUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB U
OCHOBAHUM, HUCIOJI30BaTh MPUEMBI pPedIEKCUM JJIsl OLICHKHW CHUTyalluu, BhIOOpa
BEPHOI'O PEUICHNS;

YyMETh OLIEHUBATh PHUCKHM U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 10 HUX
CHIKCHUIO;



IPUHUMATh MOTHBBI M apryMEHTBl JPYTUX I@PU aHaIu3€ pe3yJbTaTOB
NEeATENbHOCTH;

3) npuHsATHE ce0s U APYTrHUX:

NpUHUMATh ce0s, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX MNPU AHAIU3E PE3YIbTATOB
NESATENbHOCTH;

IpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OLIMOKU;

pa3BHBaTh CIOCOOHOCTH IOHUMATh MUP C TIO3ULMU JAPYTOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHUSI COJIEPXKAHUS Y4yeOHOro mMpeaMera
«buonorus» Ha yrIYOJIEHHOM YPOBHE OpPHUCHTHPOBAHBI Ha oOOecreueHUe
npopuinbHOro  oOydeHus  oOywarommxcss  Ouonmorur. OHHM  BKJIIOYAIOT:
cnenupuyeckue Il OMOJIOTUM Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUII IO
OCBOCHHIO, HHTEPIPETANH U TIPEOOPa30BAHUIO0 3HAHWM, BHUIBI EATEILHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyauusax. lIpenmerHble pe3ynabTaThl MPEICTABIEHBI IO
rojiamMm U3y4eHusl.

[IpenmeTrHble pe3yiabTaThl OCBOEHUs ydueOHoro mpenmera «buonorus» B 10
Kacce NOMKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJH OUOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B
MO3HAHUM  3aKOHOB  NPUPOJLI U  PEIICHHH MpoldjieM  paluOHAIbHOIO
IPUPOJIOTNIOJIH30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BIIQJICHUE CHUCTEMOM OHWOJIOrMYECKMX 3HAHHMM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAraliure OUOJIOrHYeCKUe TEPMUHBI U TOHITUS (KU3HB, KJIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M PAa3BUTHE), OUOJIOTMYECKHUE TEOPHUH
(xnerounas teopust T. llIanna, M. Illnelinena, P. BupxoBa, XpoMocoMHas Teopust
HacneacTtBeHHocT T. Moprana), ydyenus (H. W. BaBuimoBa — o 1eHtpax
MHOrooOpa3uss ¥  TNPOUCXOXKACHHUS  KYJIbTYPHBIX  PACTEHMM),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TEPBOTO IMOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanusa [. MeHngens, TOMOJOrMYECKUX PSOOB B
HaCJIEICTBCHHON U3MEHUYUBOCTH H. n. Baswunoga), MIPUHLATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOI'O IO3HAHUS, HUCIIOJIIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HAOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHUE BBIICTATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCJIC
OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTCHWN, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB IKU3HENEITEILHOCTH,
MIPOTEKAIOIINX B OPTaHU3Max PACTCHHM, KUBOTHBIX M YEIIOBEKA, OMOJOTHIECKHUX
MIPOIIECCOB: OOMEHa BeIecTB (MeTa0oNIM3M), TIpEeBpalleHUs] YHEPTUH, OpPOKECHUS,
aBTOTPO(HOTO U TeTepoTPOdHOr0o TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHHUS,  WHAWBUAYAJBHOTO  Pa3BUTHA  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOT'O 0TOODA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMJAMU KIETKA U HUX
GYHKIIASAME, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB y pACTEHUM, KMBOTHBIX M YEJIOBEKA U HX
(GYHKIMSIME, MEXKIYy CHCTEMaMH OpraHOB W WX QYHKIMSIMH, MEXKIY STarnamu
0oOMEHa BEIIECTB, ATAaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanaMu 3MOPHUOHATBHOTO Pa3BUTHS, TEHOTHUIOM U (DEHOTUTIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

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

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIHNE AapTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTeMaTUIECKUX TPYIIT;

YMEHHE PeliaTh OMOIOTHIECKUE 3aa91, BBISBIISITH TPUUYUHHO-CIIC/ICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHIECKUMH TIPOIECCAMU U SBIICHUSMH, J1eIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATH JIa0OpAaTOPHBIE M TpaKTUYECKue padoThl, COOIOATH
npaBWIa Mpu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPATh UX HKCIEPUMCHTATHLHBIMU
cpenctBamu, GOPMYIHPYS IElb HCCICIOBAHUSA, aHATU3HPOBATH TOJyYCHHBIE
pEe3yNbTaThl U JENIaTh BHIBOJIBI,

yMEHHE Y4acCTBOBaTh B y4E€OHO-HCCIIECIOBATENHCKON paboTe Mo OWMOIoruwy,
DKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TONYYCHHBIE  Pe3yiabTaThl Ha  YYCHHIECKUX
KOH(EpEeHITHSX;

yMEHHE OIEHWBATh OSTUYECKHUE AaCMEKTHl COBPEMEHHBIX HWCCIEAOBAHUN B
objacth  OWonmoruM W MEOWIMHBI  (KJIOHMpPOBAaHWE,  HCKYCCTBEHHOC
OIJIOJJOTBOPEHHE, HANpPABICHHOEC W3MEHECHHWE TEHOMa M CO3JaHHE TPAHCTCHHBIX
OpPraHU3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccruoHaabHOM
JEATENBHOCTH B 00JIACTH OWOJIOTHH, MEIMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIH
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOINIEH npodeccun u
OpOAOJKEHUE OHMOJOrM4ecKoro oOpa3oBaHHsS B  OpPraHU3alMSIX CPEIHEro
npo(deccuoHaIBLHOrO U BBICIIET0 00pa30oBaHUsl.

[IpenmerHbie pe3ynbTaThl OCBOCHHS ydeOHOro mpenamera «buomnorusi» B 11
Kj1acce NOJKHBI OTPAKATH:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ M poOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAY4YHOU
KapTUHBI MHpa, B TO3HAHUU 3aKOHOB MPHUPOABI M PEIICHUH SKOJOTHYECKHUX
npo0JieM YellOBEYeCTBA, a TaKK€ B PEIICHHH BOINPOCOB PalMOHAIBHOTO
IIPUPOJIOIIONB30BAaHUSA, U B (DOPMHUPOBAHUH IICHHOCTHOT'O OTHOIICHHS K MPUPO/IEC,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OMOJIOTHH,

YMEHHUE BIIAJIETh CHUCTEMOW OWOJOTHYECKHX 3HAHWUW, KOTOpas BKIIOYAET
ONpeAeNeHus] W TOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OHOIOTHYECKUX
TEPMUHOB M TMOHATUM (BUI, IKOCUCTeMa, Ouocdepa), OMOIOrHUYECKUE TEOPUU
(oBomtonimonHas Teopust Y. J[apBuHa, CHHTETHYECKAs TEOPHS IBOJIOIHH), YICHHSI
(A. H. CeBepuioBa — 0 nyTsIX W HampaBieHHsX 3Bostonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro papHoBecus Jk. Xapau u B. BaiinGepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
AKOJIOTMYECKON NUpaMujibl SHEPruM), rumnores3bl (runore3a «vupa PHK» V.
I'unGepra);

YyMEHHE  BJIAJICTh  OCHOBHBIMM  METOJAAaMH  HAYYHOTO  TIO3HAHUS,
UCIIOJIb3yEMbIMU B OMOJIOTMYECKUX MCCIIEIOBAHUSAX )KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, M3MepeHue, HabOIIOIeHHEe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS |
OIICHKU aHTPOITOTCHHBIX H3MEHEHUI B IPUPOJIL;

YMEHHUE BBIICIATh CYIICCTBEHHBIC TIPH3HAKH: BHJIOB, OHOTEOIICHO30B,
IKOCUCTEM U Ouochepsl, CTAOWIM3UPYIOLIEro, ABIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'O ot0opa, AJUTONATPUYECKOT O U CUMIIATPUIECKOTO
BUI000Pa30BaHMs, BIMSHUS JBYDKYIITUX CHIJI ABOJIFOIIMU HA TEHO(OH T TOMYIISITUH,
NPUCIIOCOOJICHHOCTH OPTraHW3MOB K cpejie OOUTaHMs, YepeIOBaHUs HaIlpaBiIeHUN
IBOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTAHABJIHMBATh B3aWMOCBS3U MEXAY TMPOIECCAMU HBOJIOIHUH,
JIBIKYIIAMH CHJIAMU aHTPOITOTCHE3a, KOMIIOHCHTAMH Pa3]IMYHBIX AKOCHUCTEM U
PUCTIOCOOJICHUSIMU K HUM OpTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  TPU3HAKH  KUBBIX  CHCTEM,
NIPUCTIOCOOJICHHOCTh BHJIIOB K Cpefe oOWTaHWs, a0MOTHYECKUX W OMOTUYCCKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AQHTPOITOTCHHBIX HM3MECHECHUI B SKOCHCTEMAaxX CBOCH MECTHOCTH,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIME AapPTYMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JIJISl JIOKAa3aTEIbCTBA POJCTBA OPTAHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEIbl OOWTAHUS, CIUHCTBA
4eJIOBEUYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOTOOOpa3usi BHJIOB H
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEUECTBA;

YMEHHE PeIIaTh OMOIOTHIECKUE 3aa91, BBISBIISITh TPUUUHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHIECKUMH TIPOIECCAMU U SBIICHUSMH, JIeIaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHUY TOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINONHATH J1TA0OpATOPHBIE U TPAKTUYECKHE PaldOThI, COOMIOAATh
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh UX OKCIEPUMCHTAIHLHBIMU
cpenctBamu, GOpMYyIUpYs Iedb HCCIEIOBAHMs, AaHATU3UPOBATH IOTyYEHHBIC
pe3yNbTaThl U JIENIaTh BHIBOJIBI,

yMEHHE Y4aCTBOBaTh B y4E€OHO-HCCIIEIOBATENHCKON padoTe Mo OWOIOTrHuH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TONYYCHHBIE  pe3yiabTaThl Ha  YYCHHIECKHUX
KOH(DEPEHITUSX;

yYMEHHUE OIEHNWBATh THUIOTE3bI M TEOPHH O TIPOUCXOKICHNHN JKU3HU, YETOBEKA
U YEJIOBEYCCKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIIOCO0aX MPEIOTBPAICHHS
ro0aabHbIX U3MEHEHU B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oymymied mpodeccrnoHaabHOM
JEATENHHOCTH B 00J1aCTH OMOJIOTHUH, SKOJIOTHUH, IPUPOIOTIOIB30BAHMSI, METUIIHHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPHH, CEILCKOI0 XO3SHCTBA, IHIICBOM
IIPOMBIIIEHHOCTH, YIAyONsTh TO3HABATEIbHBIM HWHTEPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYyIOIIEH  mpodeccmt W MPOAOHKCHHUE
OMOJIOrMYecKoro o0pa3oBaHusl B OpraHU3AIMSIX CPEIHETO MPOo(ecCHOHATBFHOTO U
BBICIIIEr0 00pa30BaHMs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnueckue
NporpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThsI pecypenI
1 buoinorus xak Hayka 1
2 JKuBble cucTeMBI U UX U3yYEHUE
3 buonorus knetku 0.5
4 XuMuyeckasi opraHu3aus KIeTK1 10
5 Crtpoenue U pyHKIMH KIETKH 8 2
6 OOMeH BelecTB U MpeBpalleHrue YHEPTHH B 9 1
KJIETKE
7 HacnenctBennas nundopmanus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEHHEBIN UK KIIETKHA 6 1
9 Crpoenue u GyHKIIMHA OPTaHU3MOB 17 1.5
10 Pa3mHOXk€eHME U pa3BUTHE OPTAaHU3MOB 8 1.5
1 ['eneTnka — HayKa O HAaCJIEIACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTU HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buoTtexHoOTHS ¥ CHHTETHYECKAs OMOTIOTHS 4
17 PeszepBHoe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13




11 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpoabusie | IlpakTnuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsbl
| 3apoXkJIeHUE U pa3BUTHE IBOJIIOLIMOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
MukposBosronus 1 €€ pe3yJbTaThbl 14 2
Makpo3BOTIOLIHS U €€ PE3YIbTAThI 6
[Ipoucxoxnenue u pa3BUTHE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxneHne 4eaoBeKa — aHTPOIIOIeHES 10 1
DKosorus — Hayka 0 B3aUMOOTHOILICHUSIX
6 OpPraHNW3MOB M HAIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
Opranusmsl U cpesja 0OUTaHHs 1.5
DKOJIOTHs BUJOB U HOIYJISIIUI 0.5
DKoJ0THUsl COOOIIECTB. DKOIOIHUECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rnobanpHas sKocucTeMa
11 UYenoBek u OKpysKaromias cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoxka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi = oOpa3oBaTesbHbIE
padoTsI padoThbI
pecypchbl
buonorus kak KOMIUIEKCHas! HayKa U Kak |
4acTh COBPEMEHHOTO 00IIeCTBa 02.09.2025
2KuBble cuCcTeMBbI U UX CBOMCTBA 1
03.09.2025
YpoBHEBas opraHu3anys >KUBbIX CUCTEM 1 05.09.2025
HcTopust OTKPBITUA U U3YYEHUS KIIETKU. 1
Knerounas Teopus 08.09.2025
MeTonasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktnueckas padora
«3yueHne MEeToI0B KJIETOYHOU OHOIOTHN 1 0.5
(xpomatorpadus, anexrpodopes, 10.09.2025
nuddepeHmanpHoe HeHTPUGyrupoBaHue,
[II1P)»
XUMUYECKUN COCTaB KIETKU 1 12.09.2025
MuHepanbHbIE BEIIECTBA KIETKU, UX 1
Ouonorudeckas poib 15.09.2025
Opranndeckue BEIIeCTBA KIETKU — OCIKU.
JlabopaTtopnas pabota «O0Hapy)KeHHE 1 0.5 17.09.2025
0OEJIKOB C IIOMOIIbI0 KaYeCTBEHHBIX




peaKuuii»

CgoiictBa, Knaccupukanus 1 QyHKINN

ABWIKCHUS HUTOINIA3MbI B PACTUTCIIBHBIX

9
0enKoB 19.09.2025
10 Opranuyeckue BelecTBa KIeTKH —
YTJIEBOJIbI 22.09.2025
1 Opranndeckue BemecTBa KIeTKH —
JIUTIABI 24.09.2025
Hyxnennossie kucnotsl. JJHK n PHK.
Jlaboparopnas pabota «Mccnenoanue
12 0.5
HYKJICMHOBBIX KUCJIOT, BBIICJICHHBIX U3 26.09.2025
KJIETOK Pa3JINYHBIX OPTaHU3MOBY
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieosuaTpudocdarer (HTD) 29.09.2025
Cexsenuponanue JJHK. MeToibl
14 T€HOMUKH, TPAHCKPUIITOMUKH, 01.10.2025
MIPOTEOMUKH
15 MeToabl CTPYKTYpPHOIH OHMOJIOTHH 03.10.2025
16 T T
umbl KieTok. [IpokaproTnueckas KiieTka 06.10.2025
CrpoeHue 3yKapuOTUYECKON KIIETKH.
17 HpaKTqufKaﬂ pabora «/3ydyeHne cBOMCTB 0.5 08.10.2025
KJIETOYHOU MEMOpPaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETKH
10.10.2025
OnHoMeMOpaHHbBIE OPTaHOMIBI KIETKH.
19 [TpakTuueckas padora «3yuenue 0.5 13.10.2025




KICTKax»

20

[TomyaBTOHOMHBIE OPTAaHOUABI KIETKH:
MUTOXOHJIPHH, TIacTU L. JIabopaTopHas
paborta «VccnenoBanue mia3Monn3a u
JIEIUIa3MOJIM3a B PACTUTEIBHBIX KIETKaX»

0.5

15.10.2025

21

HeMeM6paHHBIC OpTraHOUABI KIICTKH

17.10.2025

22

Crpoenue u GyHKIMHU spa

20.10.2025

23

CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopHas pabora
«3ydyeHue cTpoeHus KIETOK pa3InYHbIX
OpraHU3MOBY

0.5

22.10.2025

24

ACCUMMJISIIIAS U TUCCUMIIISIITUST — JIBE
CTOPOHBI MeTaboMM3Ma. Turbel 0OMeHa
BemiecTB. Jlaboparopuas pabora
«M3yveHune KaTaTUTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha mpUMepe aMIJIa3bl WK
KaTaJias3bl)»

24.10.2025

25

DepMEHTAaTUBHBIN XapaKTep peaklui
KJIeTOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacIuenIeHus IEpoKCUIa BOLOPOA B
PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX»

0.5

05.11.2025

26

benku-akTuBaTOPHI U OEIKU-UHTHOUTOPHI

07.11.2025

27

ABTOTpOGHBIN THIT 0OMEHA BELIECTB

10.11.2025




28 dorocuHTe3 12.11.2025
Xemocunres. JJabopatopHas padora
29 «CpaBHeHHe IpolieccoB POTOCHHTE3A U 0.5 14.11.2025
XEMOCHHTE3a»
AHa’poOHbIe opraHnu3Mbl. Bubt
30 Oposkenus. JlabopaTopHas pabora
«CpaBHeHHE TIPOIIECCOB OPOXKEHUS U 17.11.2025
JIBIXAHUS)
31 AdpoOHBIE OpraHU3MBbI. DTaIbl
HSHEPTETHUECKOro OOMeHa 19.11.2025
DHeprusi MeMOPaHHOTO TPaIUCHTA
32 HpOTOHOB.VCI/IHTe?» AT®: pabora 21.11.2005
poToHHON AT®-cuHTa3bI
33 Peakuuun MaTpu4HOro CUHTE3a
24.11.2025
34 TpaHCKpUIIIUS — MaTPUYHBIA CUHTE3
PHK 26.11.2025
35 TpanciAnus u e€ aransl 78.11.2025
36 KoaupoBanue amunokucnot. Ponb
pubocoM B OMOCHHTE3€e OerTKa 01.12.2025
37 Opranuzanys reHoMa y IpokapuoT u
AYKapuoT 03.12.2025
13 MornekynsipHble MEXaHU3MBbI SKCIIPECCUI
TE€HOB Yy DYKapuoT 05.12.2025
39 Bupycbl — HeksieTouHble (POPMBI KUZHU U 0.5
obnuraTHeie mapa3uTsl. [IpakTudeckas 08.12.2025




pabota «Co3aHue MO BUPYyCa»

BupycHsle 3a0051€BaHUS YEIOBEKA,

40 JKUBOTHBIX, PACTEHUI 10.12.2025

41 HanoTtexHoI0TuM B OMOJIOTHH U MEIHIIMHE 12.12.2025

42 JKU3HEHHBIN UK KIETKA 15.12.2025

43 Martpuunsiii cuntes JJHK 17.12.2025
Xpomocomsl. JlabopaTopHast pabora

44 «HM3ydeHne XpoMOCOM Ha TOTOBBIX 0.5 19.12.2025
MUKpOIpenapaTax»

45 Jenenue KIeTKku — MUTO3 22.12.0025
Tunsl kieTok. KapruoKuHE3 U HUTOKUHES.

46 JlaGopaTopHnas pabora «HaOnronenue 0.5
MHUTO32 B KJIETKaX KOHUYMKA KOpPEIIKa JIyKa ’ 24.12.2025
(Ha rOTOBBIX MHKpOITperapaTax)»

47 Perynauus »kM3HEHHOTO IUKJIA KJIETOK 26.12.2025

48 OpraHu3Mm Kak €IMHOE 11eJI0€ 29.12.2025
Txanu pacrenuii. JlabopaTopHas pabora

49 . - 0.5
«M3ydeHne TKaHEN pacTeHUI» 12.01.2026
TkaHM )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas pabota «M3ydeHue TKaHeH 0.5 14.01.2026
KHUBOTHBIX)»

51 Opranbl. CucTEMBI OPTraHoB. 0.5




JlabopaTtopHnast pabota «3yueHue opraHoB 16.01.2026
IIBETKOBOTO PACTCHHSI»
2

5 Omnopa Tena OpraHu3MoB 19.01.2026
53 JIBuKeHHEe OpraHu3MOB 21.01.2026
54 [Iutanue opraHn3mMoB 3.01.2026
55 [TuTanue MO3BOHOYHBIX KUBOTHBIX.

[IumeBapuTenbHas cucTema 4eJioBeKka 26.01.2026
56 JpIxanvue opraHusmMoB 78.01.2026
57 JIpixaHue MO3BOHOYHBIX )KMBOTHBIX U

YeJI0BeKa 30.01.2026
58 TpaHcnopT BElIECTB y OPraHu3MOB 02.02.2026
59 KpoBeHocHas cuctema nmo3BOHOYHBIX

KUBOTHBIX U 4YEJIOBEKA 04.02.2026
60 B

bIJIeJICHUE Y OPTaHU3MOB 06.02.2026

61 3ammra y opraHu3MOoB 09.02.2026
62 NMmyHHas cucTeMa yenoBeka 11.02.2026
63 PazapaxxumocTs U perynsanus y

OpraHu3MOB 13.02.2026
64 ['ymopasibHast perysius ¥ SHIOKpUHHAS

CHCTCMaA XXUBOTHBIX 1 YCJIOBCKA

16.02.2026




65

(I)OpMBI PAa3SMHOXKXCHUS OPTraHU3MOB

18.02.2026
66 [TonoBoe pa3MHOXEeHUE 20.02.2026
o1 Meiios 25.02.2026
["amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas paboTa
68 0.5
«3ydyeHne cTpoeHUs MOJIOBBIX KIETOK HA 27.02.2026
FOTOBBIX MUKpOIIpenapaTax»
69 NuuBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOIEHE3 02.03.2026
70 3akjaJgKka OpraHoB U TKaHEU U3
3apOJIBIIIEBBIX JIMCTKOB 04.03.2026
PocT u pa3BuTHE )KUBOTHBIX.
Jlaboparopnas pabota «BeisiBIeHUE
71 . 0.5
MIPU3HAKOB CXOJCTBA 3apOAbIILIEH 06.03.2026
MO3BOHOYHBIX KUBOTHBIX)
Pa3MHOXeHME U pa3BUTHE PACTEHUM.
72 Jlaboparopnas pabota <<CTp0€H%€ OpTraHoB 0.5 10.03.2026
Pa3MHOXKEHHUS BBICIIUX PACTCHUI
7 HcTtopusi cTaHOBJICHHS U Pa3BUTHUS
T€HETUKU KaK HayKu 11.03.2026
OCHOBHBIE TIOHATHS U CUMBOJIBI TCHETHKH.
74 JlaGopatopHas pabora «/Ipozoduna VKaK 0.5 13.03.2026
00BEKT TeHETUUECKUX UCCIIETOBAHUI
75 3aKOHOMEPHOCTH HACJIEI0BaHUS 0.5
npu3HakoB. MoHorubpuaHoe 16.03.2026




ckpemuBanue. [Ipaktuueckas padora
"N3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO
CKpEIUBaHUA Y Jp0o30(Hibl"

I_[I/ITOJIOFI/ILIGCKI/IG OCHOBBI

76

MOHOTHOPHUIHOTO CKPEIIMBAHUS 18.03.2026
77 AHanusupyrouiee CKpeluBaHue.

Henonxoe nomuHupoBanue 20.03.2026

JuruOpuiHoe cKkpelBaHue.

[Tpaktuueckas padora «3yuenue
78 0.5

PE3YIBTATOB TUTHOPHUIHOTO CKPEIIIMBAHUS 23.03.2026

y 1p030(OUITBI»
79 [{uTonornyeckue OCHOBBI JUTUOPHIHOTO

CKpEIIMBaHUSA 25.03.2026
80 CueruieHHOe Hacle0BaHUe NPU3HAKOB 27032026

1 X
8 POMOCOMHAasI TEOPHS HACIIEICTBEHHOCTH 06.04.2026
2 r
8 €HEeTHKa 1oJja 08.04.2026
83 I'eHoTHI Kak LETOCTHAS cUCTEMA
10.04.2026

’4 ['eneTnueckuii KOHTPOJb PA3BUTHS

pacTeHuM, KUBOTHBIX U YEIIOBEKA 13.04.2026
25 N3meHunBOCTh IPU3HAKOB. BubI

U3MEHYUBOCTH 15.04.2026
86 MonudukanmoHHas U3MEHUYUBOCTh 17.04.2026
87 BaprannoHHBI psAl 1 BapualMOHHAs 0.5




kpuBas. JlaboparopHas pabora
«HccnenoBanne 3akOHOMEPHOCTEN
MOU(UKATIOHHONH N3MEHUHUBOCTH.
[TocTpoeHue BapruallMOHHOTO psAia U
BApUALIMOHHON KPUBO»

27.04.2026

88

I'enoTHIIMYECKAs] U3MEHUYHUBOCTD.
Kom0OuHnaTuBHast U3MEHUYHUBOCTh

29.04.2026

89

MyTannoHHast U3MEHYUBOCTD.
[Tpaktuyeckas padora «MyTauu y
Jpo30¢uIIbI (Ha TOTOBBIX
MHUKpOIIpenapaTax)»

0.5

30.04.2026

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoliecca. DNMUIreHeTHKa U SMUT€HOMUKA

04.05.2026

91

['enetnka yenoBeka. [Ipaktuyeckas padora
«CocraBieHue U aHaJIU3 POIOCIOBHOI

0.5

05.05.2026

92

MeToapl MEIUIIMHCKON T€HETUKHU

06.05.2026

93

3HayeHue METUIIMHCKON '€ HETUKHU B
MPEAOTBPAIEHUN U JICUCHUH
FeHETUYECKHUX 3a00JIEBaHNI YETIOBEKA

08.05.2026

94

OCHOBHbBIE TIOHSITHS CEJIEKLIUU.
Jlaboparopnas pabota «3ydeHue copTos
KYJIBTYPHBIX PACTE€HUN U TIOPOJ JOMAITHUX
KUBOTHBIX)»

0.5

11.05.2026

95

MeTop! ceeKIMOHHOM paboThI.
JlaGopaTopHas padora «3yueHune MeTon0B
CEJICKIINN PACTECHHI»

0.5

13.05.2026

96

JlocTrKkeHus CeneKuny pacTeHUN 1




»kuBOTHBIX. [IpakTHueckas padora 15.05.2026
«IIpuBUBKa pacTeHUI
CoxpaHeHue, U3y4eHHUE U UCIIOIb30BAHUE
97 1
T€HETUYECKHUX PECYPCOB 18.05.2026
buotexHonorus kak Hayka u 0Tpaciib
T 1 .
98 npoun3BoAcTBa. [IpakTudeckas pabora 0.5 19.05.2026
«3yueHne 0ObeKTOB OMOTEXHOJIOT U
99 OCHOBHbIE HAIIPABJICHUS] CHHTETUYECKOM i
ouoornuu 20.05.2026
100 XpOMOCOMHAs ¥ T€HHAsI UHKEHEPUs 1 22052026
101 M 1
0 €IUIIMHCKNE OMOTEXHOIOT NI 25.05.2026
102 PeszepsHbiii ypok. [ToBTOpeHue, 1
0000111eH1Ee, CUCTEMATH3AIMS 3HAHUN 26.05.2026
OBILIEE KOJIMYECTBO YACOB I1O 102 135

[TPOTPAMME




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuuyeckue u3yveHus oBpasoBaTeIbHBIe
padoTbI padoTbI
pecypchbl
1 OpomtononHas teopus Y. Jlapsuna 1 01.09.2025
5 JIBroKyIMe CHIIBI ABOJIIOLMMU BUIOB 110 Y. |
HapBuny 03.09.2025
3 boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN 1
1 UCKYCCTBEHHBII 0TOOD 05.09.2025
4 DOopMUPOBAHUE CUHTETUYECKON TEOPUU |
3BOIIOLIAHU 08.09.2025
Dralbl 3BOIIOIMOHHOTO Mpoliecca:
5 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIHS 10.09.2025
6 [Honynsauust — 35eMeHTapHasi €IMHUIIA |
3BOJIIOLUU 12.09.2025
3aKOH r€eHeTU4eCKOro paBHoBecus JIx.
. Xapmau, B. BaiinGepra. JlabopaTopHas 1 0.5
pabota «BbIsiBIeHHE U3MEHYUBOCTH Y ' 15.09.2025
ocobelt OZTHOTO BH1a»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUA 1 17.09.2025
9 D dexr ocnoBaremns. dPpdexr 1
OYTBUIOUYHOTO T'OPJIBIIIKA 19.09.2025
10 Murpanuu. M30aumuu nomyasiuii: |
reorpaduueckas, OMoJorundecKas 22.09.2025




11

EcrecTtBeHHBIN OTOOP — HaANPaBISIOMIUN
(haxTOp IBOTFOITUHN

12

[Tonosoii oT60p

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yIbTaT MUKPOIBOJIIOIIHH.
JlabopaTtopHas pabota «3y4yeHue
apoMop(}030B U UIHOAAANITALIUH Y
pacTeHul U KUBOTHBIX»

0.5

14

[Ipumeps! mpucnocobieHnit y
OpraHu3MoOB: MOpP(OJIOTHYECKHUE,
¢uznonoruueckre, OMOXUMHUYECKUE,
noseneH4eckue. JlabopatopHas pabora
«IIpucnocobnenust opraHu3MOB U UX
OTHOCHUTEJIbHAS 11€JIECO00PA3ZHOCTH)

0.5

15

Bupn, ero kputepuu u CTpykTypa.
JlabopaTopHas pabota «CpaBHEHHE BHIOB
0 MOP(OJIOTUIECKOMY KPUTEPHIO)

0.5

16

CrpykTtypa Buza

17

BunooOpa3oBaHue Kak pe3yabTart
MHUKPOIBOJIIOIUH

18

CBs3b MHUKPO3BOJIIOLIUN U SITUACMUOJIOTUN

19

MaKpOBBOJ'IIOI_II/ISI. ITaneoHTONMOTMUECKIE
MCTOAbI U3YUYCHHA 3BOJIIOINN

20

OMOPHOIOTrHYECKHE U CPABHUTEIBHO-
Mop(]orIorudecKre MEeTo Ikl U3yICHUS
9BOJIIOLMH

21

buoreorpaduueckue MeTo b H3yUEHUS
3BOJIIOLIMU




MornekynspHO-reHETHUECKUE,

22 OMOXMMHUYECKHE U MAaTEMaTHIECKUE
METO/bl U3YUYEHUS IBOTIOLIUN
23 OO111e 3aKOHOMEPHOCTH HBOJIIOLIMH
24 AnanTuBHas paualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIONUN
75 Hayunble runote3bl mpouCXOXKACHUS
YKU3HU Ha 3emIie
2% JloHayuHBbI€ MIpeICTaBICHUS O
3apOKJIEHUU JKU3HU
7 OcCHOBHBIE 3Tarbl HEOPTaHUYECKOU
3BOJIIOLIUU
28 ['unoTessl 3apoXkaeHUS KU3HU
Hcropus 3emin 1 METOBI €€ N3YYEHUS.
79 JlabopaTtopHast pabota «M3yyenue u
OMMCaHUE UCKOIAEMbIX OCTATKOB JIPEBHUX 0-5
OpPTaHH3MOB»
30 HauanbHble 3Tansl OpraHunyecKom
SBOJTIOLIUA
31 OBONIOLUS DYKapHOT
OCHOBHBIE 3TaIlbl SBOJIOIHIH
0 pactutensHoro mupa. [Ipaktuueckas
pabota «3yyeHnue ocobeHHOCTEM 0.5
CTPOCHHUSI pPACTEHUN Pa3HBIX OTIEIOBY
1 OCHOBHBI€ 3Tarbl YBOJIIOIUU )KUBOTHOT'O
MHUpa
14 DBOJIIOHS )XKUBOTHBIX. [IpakTrueckas 0.5

pabota «M3yyeHnue ocobeHHOCTEM




CTPOCHUS ITO3BOHOYHBIX JKUBOTHBIX»

PazButue xu3nu Ha 3emMie 1o spam u

35
rnepuoam

36 MaccoBble BBIMUPAHUS — HYKOJIOTHYECKUE
KPU3UCHI MPOILIIOTO

37 CoBpeMeHHbIHN 3KOJIOTUYECKUI KPHU3HC,
€ro 0COOEHHOCTH

18 CoBpeMeHHas cucTemMa OpraHu4ecKOro
MHpa

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpONOJIOrUsl — HayKa O 4eJIOBEKe

41 PazBuTune npeacrabieHuit o
MIPOUCXOKICHUH YETIOBEKA
MecTo yenoBeka B CUCTEME
opranmueckoro mupa. JlabopatopHas

42 pabota «/3yyeHue ocoOeHHOCTEH 0.5
CTPOEHHUSI CKEJIETA YEJIOBEKA, CBA3aHHBIX C
MIPSIMOXOXKICHUEM)»

43 JIBrKyIMe CHIIbI AaHTPOIIOTEHE3a

44 CooTHolieHrne OMOTOTHYECKUX U
COLIMAJILHBIX (PAKTOPOB B AHTPOIIOT€HE3E

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

46 [TaseoreneTrka 1 najeOreHOMMUKA

47 DBOJIIOLIHMS] COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTraeckas

48 pabota «M3ydeHue 3K0I0rHIeCKuX 0.5

aJlanTanui YeJoBEKA)




MC}KIII/ICI_[I/IHJ'II/IHapHLIC METObI

49 1
AHTPOIIOJIOTUHU

50 3apoXKIeHUE U Pa3BUTHUE IKOJOTUU 1
Metonast sxkonorun. JlaboparopHas padota

51 «M3ydyeHne METOJ0B IKOJIOTHYECKUX 1 0.5
HCCIETOBAaHUM

5 3HaueHUE IKOJIOTUICCKUX 3HAHUN IS 1
YeloBeKa

53 DKoyiorudeckue (HakToOpsI 1
Abuoruueckue gaktopsl. CBeT Kak

54 sKosoruueckuii paxrtop. JlaboparopHas 1
paboTta «BbIsBI€HHE TPUCTIOCOOICHUI 0-5
OpPraHU3MOB K BIHUSHUIO CBETa»
Abuotrueckue dakTopsl. Temreparypa
KaK 3KOJIOTHICCKUH (aKTop.

55 JlaboparopHas pabota «BbisiBIeHHE 1 0.5
MPUCTIOCOOIEHUI OPraHU3MOB K BIUSHUIO
TEMIEPATYPbD»
Abuoruueckue Gaktopsl. BnaxxHOCTh Kak

56 skosioruueckuii pakrop. JlaboparopHas 1 0.5
pabora «AHATOMUYECKHUE OCOOCHHOCTH ’
pacTeHHit U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl oOuTaHus OPraHu3MOB 1

58 buonoruueckue puTMbl 1

59 XKuznenusle GopMbI OpraHU3MOB 1

60 buotnueckue GakTops 1

61 3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI 1

JUTSl CyIIECTBOBAHUS OPTAaHU3MOB B Cpefie




oOuTaHus

DKOJIOTUYECKUE XapAKTEPUCTUKU

62 1
MO YJISIITAH
OcHOBHBIE TIOKA3aTeNN MOMYJISIIHN:
63 YUCJIEHHOCTb, INIOTHOCTb, BO3pacTHas U 1
TOJIOBAas CTPYKTYpa
OcHOBHBIE MOKA3aTeNU MOMYJISIUN:
64 POX1aeMOCTb, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTH, MUTPALIUU
65 DKOJOrHYecKas CTPyKTypa MOMyJIsun 1
66 JluHamuKa HOMyJIsLUU U €€ peryssnus 1
67 KpuBbie pocTa 4rcIeHHOCTH MOMYIISAIINH. |
KpuBbie BbIKHUBaHUS
OKoJioruueckas HUIIla BUIA.
68 JlaboparopHas padota «IIpucrnocoOenus 1 0.5
CEeMSH pacCTEHUHN K PaCCEICHUIO»
69 Bup xak cucrema nonyssiui 1
70 3aKOHOMEPHOCTH MOBEJACHUS U MUTpAIUI |
KUBOTHBIX
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1
72 DKOcCHUCTeMa KaK OTKpbITas CUCTEMa 1
7 KpyroBoport BemiecTB 1 MOTOK YHEPTUH B 1
9KOCHUCTEME
74 OcHOBHbIE IOKA3aTENId SKOCUCTEMbI 1
75 DKOJOTUYECKUE MUPAMUIBI 1
76 N3menenus cooO11ecTB — CYKIIECCUU 1
77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 1




03€p U peK. IKOCUCTEMBI MOPEN U OKEAHOB

[IpupoiHbIe 3KOCUCTEMBI. DKOCUCTEMBI

8 TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPONOreHHbIE SKOCUCTEMBI
Ypboskocucremsl. [IpakTudeckas padota

80 «M3yueHue u onrcaHue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJIECTBUI OPraHU3MOB B
IKOCHCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocgepa — obmennanerapHas 000g04Ka
3emin

84 VYuenue B. U. Bepnanckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uochepsl

26 KpyroBoports! BemiecTs u
OMOTre0OXUMHUYECKUE LIUKJIIbI

27 3oHanbHOCTH Ouocdepsl. OCHOBHBIC
OMOMBI CyILIN

88 YcroitunBocts Onocheps

89 OKOJIOTrN4eCKUE KPU3UCHI U UX IIPUYMHBI

90 BoszaeiicTBue yenoBeka Ha 6uochepy

01 AHTpONOreHHOE BO3/IEHCTBUE HA

PaCTUTEIIBHBIA U dKUBOTHBIM MUP




92 OxpaHa npuposl 1

93 OCHOBHBIEC TIPUHITUTIBI YCTONYHBOTO !
Pa3BHUTHUS YEJIOBEYECTBA U TIPUPOJIBI
PanmonansHOe MPUPOAOIIOIB30BAHHE U

94 COXpaHEeHHE OUOJIOTMYECKOTO 1
pazHooOpa3us 3emMiun

95 Q§o6meHHe 1o Teme «MUKPOAIBOIIONHSA U 1
e€ pe3ynbTaTh»

96 Q§o6meHHe 1o TeMe «MaKpOIBOIIOIHS U |
e€ pe3ynbTaThl»

97 O6o06menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU HA 3eMIIE»

98 O606mmenue o teme «IIpoucxoxnenue 1
YeJIoBEeKa — AaHTPOIIOT€HE3)

99 O060061mIeHne 110 TeMe «IKOJIOTHS — HayKa 1
0 B3aUMOOTHOIIIEHUSIX OPTaHU3MOB)

100 O6006menue mo reme «OpraHu3Mbl 1 |
cpema oOuTaHus»

101 0606HICHI/IVC 1o TeMe «DKOJIOTUS BUJIOB H 1
TIOTTYJISITTHI

102 O6006menue o Teme «brocdepa — 1
ri06anbHasi IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOI'PAMME







MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUS K
PE3YJHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMSA K NMPEeJIMETHBIM Pe3yJIbTATaAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBanus

ChopMHUpOBaHHOCTh 3HAHUA O MECTE W POJM OUOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOW KapTHHBI MUPA, B TO3HAHUU 3aKOHOB MPHUPOJIBI H
pEIICHUH XKU3HCHHO BAKHBIX COIMATIbHO-ITUYCCKUX, YIKOHOMHUECKHUX,
AKOJIOTHUECKHUX TPOOIJIEM YeIOBEYEeCTBA, a TAKKE B PEUICHHH BOIIPOCOB
paIMoOHaIBLHOTO MIPUPOAOIONIBE30BaHNUsA, B HOPMUPOBAHUU IIEHHOCTHOTO
OTHOIIICHUS K TPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJI/J€ POCCUICKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTUE OUOIOTHH

Brnanenue cuctemoil 3HaHMI 00 OCHOBHBIX METOJAaX HAY4YHOTO
[IO3HAHUS, UCIOJB3YEMBIX B OMOJIOTMUECKUX HCCIIECJOBAHMSIX >KUBBIX
O0OBEKTOB M OJKOCHCTEM (ONMHCAaHWE, M3MEpEeHUe, NPOBEICHUE
HAOIOZCHNH); CITOCOOAMU BBISIBICHUS M OIICHKH aHTPOIIOT€HHBIX
W3MEHEHUH B IPUPOJIE.

YMeHue BbIIBUraTh TMIIOTE3bI, MPOBEPSITh MX SKCIIEPUMEHTAIbHBIMU
cpenctBamu, (opMmynupys 1Ledb HCCIEIOBaHUS, AaHAIU3UPOBATH
IIOJIy4YEHHBIE PE3YJIBTaThl U 1€JIaTh BHIBOBI.

BrisiBiacHME 3aBUCUMOCTHM  MEXKIY HCCIEIYyEMBIMH BEINYMHAMH,
00BSICHEHUE TMOTYYEHHBIX PE3yJIbTaToOB U (hOPMYIMPOBAHNE BHIBOJOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BIageTh CHCTEMOM OHONOTMYECKHMX 3HAHUW, KOTOpas
BKJIFOUAET: OCHOBOIIOJIArafolye OWOJIOTUYECKUE TEPMHHBI U TOHSTHUS
(KM3Hb, KJI€TKa, TKaHb, OpraH, OPraHU3M, BHI, TOMYJSIMs, SKOCHCTEMA,
Ouorieno3, omocdepa; Merabonmm3M, TOMEOCTa3, KICTOYHBIA WMMYHHUTET,
OuocunTe3 Oenka, OWMONOMUMEPBI, JUCKPETHOCTh, CAMOPETYJIALS,
CaMOBOCIIPOU3BENIEHNE, HAaCJIEACTBEHHOCTb, W3MEHYMBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouonornyeckue Teopuu: KietouyHas teopus T. IlIBamna, M.
[lneitnena, P. BupxoBa; KIOHAJIBHO-CEJIEKTUBHOTO MMMYyHHTETa [I.
Opnux, .. MeunnkoBa, XpOMOCOMHasi TEOPHUsI HACIIEICTBEHHOCTH T.
Moprana, 3akoH 3apojselmeBoro cxoactsa K. bapa, sBomrormoHHas

teopust Y. JlapBHHA, CHHTETHYECKass TEOpHUS OBOJIIOLUU, TEOPHUs




antporioreHeza Y. Jlapsuna; Teopus Ouoreornenosa B.H. Cykauépa;
yuenue H.W. BaBuioBa o meHTpax MHOrooOpasusi U MPOUCXOKICHHS
KyJIbTypHbIX pacTeHui, yueHue A.H. CesepuoBa o0 nyrix wu
HaIpaBIICHUSX 3BOJIOIMY, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHOO0OPA3Hs MOTOMKOB MEPBOTO MOKOJICHUS, PACIICIUICHHS
MPU3HAKOB, HE3aBUCUMOIO HaclieoBaHHus IpusHakoB [. Mennens;
CUEIJICHHOTO HAaclelIOBaHMs TPU3HAKOB M HApPYLICHUS CUEIJICHUs
reHoB T. Moprana;, TOMOJOTMYECKHX PSIIAOB B HACIEICTBEHHOU
n3MeHnunBoctd H.M. BaBunoBa; reHernueckoro pasHoBecHus JIx.
Xapnu u B. BaiinOepra; 3apozasimeBoro cxoactsa K. Bapa;
ounoreHeTnueckuii 3akoH J. ['ekkens, @. Miosuiepa);

MIPUHIUIIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH );

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

runote3sl (koanepBatHoi AWM. Omnapuna, nepBudHOro OysiboHa JIX.

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

Vmenue peiiaTb IOHWCKOBBIC OHOJIOrHYECKHE 3aJa4i; BbIABJIATH
MPUINHHO-CIICACTBCHHBIC CBiA3U MCKIY HCCIICAYECMBbIMU
OHOJIOTHYECKIMHU O6’beKTaMI/I, nponeccamMu W ABJICHUAMU; OCJIATb
BBIBOJIbI U IIPOT'HO3bI HA OCHOBAHWHU MTOJTYUCHHBIX PE3YJILTATOB,

COCTABJIATb TCHOTHUIIMYCCKUEC CXCMbl CKPCIOUBAHUA IUIA PA3HBIX TUIIOB
HaCJICAOBaHUA IMPU3HAKOB Yy OPraHU3MOB, COCTAaBJIATL CXCMbI ICPCHOCA

BEIIECTB U SHEPTUM B HIKOCUCTEMAX (LIENH MUTAHUS, TUIIEBBIC CETH)

VYMmenue YCTaHAaBJIMBATb B3anMOCBA3U MCKAY CTPOCHUCM )41
(GYHKIMSMHU: OPTraHOMJOB, KIETOK pAa3HBIX TKaHEH, opraHaMu U
CUCTCMaMH OpraHOB Yy paCTeHHﬁ, JKUBOTHBIX W YCJIOBCKA, MCIKIY
JTanamMu 0OMEHa BEIIeCTB; dTallaMHU KJIETOYHOTO IHKJIA U JKU3HEHHBIX
IMUKJIOB OPraHUu3MOB; dTallaMH 3M6pI/IOHaJIBHOFO pa3sBUTHA; TCHOTUIIOM
u ¢enorunoM, ¢eHotunoM © (akTOpaMu Cpeiabl  OOWUTaHUS,
mporeccaMy  SBOJIIOLWH; JABIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHEHTaMH Pa3JIMYHbIX 3KOCHUCTEM W MPUCHOCOOJICHHUSIMU K HUM

OpraHnu3mMoB

YMeHue BhIICNSTh CYILIECTBEHHBIEC TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT; OAHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OPTraHHU3MOB, BHUJOB, OMOT€OIEHO30B, SKOCUCTEM U
Oouochepsl; CTPOCHHS OPraHoB M CHUCTEM OPraHoOB PAaCTCHMIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATEIBHOCTH, TPOTEKAIOLIUX

B OpraHu3sMax paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OMOJIOTHUECKUX




MpoIecCOB: oOMeHa BemecTB (Merabonm3M), HHPOPMAIMH |
IIpeBpalleHus] SHEpPruu, OpoXkKeHus, aBTOTPOPHOTO U reTepoTpodGHOro
TUIOB MNHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeTroreHesa, AMOpHOreHe3a, MOCTAIMOPHOHAIBLHOIO  pPa3BUTHS,
Pa3sMHOXEHUS, UHIAMBHUIyalbHOTO PAa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUSA T'€HOB, TIETEPO3KCA; JEUCTBUH HCKYCCTBEHHOI'O
orOopa,  CTaOWIM3HPYIOUIETO, JBWXKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; aJIONAaTPUYECKOTO M CHMIATPHUYECKOTO
BU000pa30BaHuUsl; BIUSHUS JABWKYIIUX CHJI DBOJIOIMU Ha TeHO(OHT
MOMYJISIIUK;, TPUCIOCOOJICHHOCTH OPraHU3MOB K cpene oOuTaHwms,
YepeIoBaHMs HAINPaBICHUH HSBOJIOLUHN; KPYrOBOPOTa BEIIECTB U

IIOTOKAa SHEPIUr B SKOCUCTEMAX

CpopMHUPOBAaHHOCTh YMEHHUS BBIIENATH CYIIECTBEHHBIE MPU3HAKU
BHPYCOB, KIETOK IIPOKApUOT M DYKApHOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OMOTEOIICHO30B M JKOCHCTEM;
0COOCHHOCTH TPOLIECCOB OOMEHA BEIIECTB ¥ MPEBPAIICHUS YHEPTUH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOT0 M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOJJOTBOPEHUS, pPAa3BUTHI U
Pa3MHOXCHHS, UHIMBHyaTbHOTO PAa3BUTHS OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000Pa30BaHMUS,
MPUCTIOCOONIEHHOCTH OPTaHU3MOB K cpele OOWTaHus, BIMSHUS
KOMITOHEHTOB DKOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHHUN B YKOCHCTEMaX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M IMPEBPAILECHUS DHEPTHH B

ounochepe

YMeHue HCII0/IB30BaTh COOTBETCTBYIOIIUE apryMeHTEI,
OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO W CHUMBOJUKY JUIS JOKa3aTeIbCTBA
poACTBa OPTraHU3MOB PA3HBIX CUCTEMATUUYCCKHUX TI'PYIII, B3aMMOCBA3U
OpPraHW3MOB W CpeIbl OOWTaHWs; EJIMHCTBA YEJIOBCUECKHX pac;
HEO0OXOUMOCTH 3JI0pPOBOT0 00pasa KU3HH, COXpaHEHUS pa3HOOOpasus
BUJOB M OKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS IPHPOIBI M

YCJI0BCUCCTBa

YMeHue KpUTHYECKH OIeHUBaTh HHMOpPMALMIO OHOJOTHYECKOrOo
COJIep)KaHUs; MHTEPIPETUPOBATh ITUYECKUE AaCIEKThl COBPEMEHHBIX
ucclenoBaHM B Ouonorud,  MeIUIUHE, OMOTEXHOJIOTHH;
paccmaTpuBath r00abHbIe HKOJIOTUYECKHE po0OIeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIIEHUIO K HHUM COOCTBEHHYIO

ITO3HUIIHUIO




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

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buonorus xak HayKa. JKuBble cucTeMBl U UX HU3YyUCHUC

1.1

CoBpemeHnHast OHOJOrMsi — KOMIUIEKCHAash Hayka. buonoruueckue Hayku U
n3ydyaemble MMM MpoOsiembl. DyHAaMEHTaIbHbIE, NPUKIAIHBIE U IMOHCKOBbHIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HavyeHue Owosoruu B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsizaHHble ¢ Ouosioruei. 3HaueHue OUONOTHH B
MPAKTUYECKOW JEeATEIbHOCTH YeJIOBEeKa: MEAMIIMHE, CeJIbCKOM XO3SiCTBE,

IMPOMBIIIJIICHHOCTH, OXPaHC IIPUPOAbI

1.2

JXKuBbIe cuCTeMBI Kak MpeaMeT M3ydeHHs Ononoruu. CBOWCTBA JKUBBIX CHCTEM:
eIMHCTBO XMMHYECKOTO COCTaBa, IUCKPETHOCTh U IIEJIOCTHOCTB, CIOXHOCTH U
YIIOPSI0YE€HHOCTh CTPYKTYDHI, OTKPBITOCTH, caMOOpraHHU3aLHs,
CaMOBOCIIPOU3BEJICHHE, PA3APAXKUMOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE.

VYPpOBHM OpraHM3alliU JKUBBIX CHUCTEM: MOJICKYJSPHBIM, KIETOUHBINA, TKaHEBBIMH,
OpraHu3MeHHbIH, MOTYJISLIHOHHO-BUI0BO, HKOCUCTEMHBII
(OuoreoneHoTnueckuit), O6uocdepusiit. I[Iporecchl, MPOUCXOAALINE B HKHUBBIX
cucreMax. OCHOBHBIC TPU3HAKU >KUBOrO. JKu3HB Kak (opma CyIIECTBOBAHUS

MaTepuu

1.3

Metonel Ouonoruveckoil Haykw. HaOmiomeHue, H3MepeHHE, SKCICPUMEHT,
cuctemaTrus3amnusa, wetaaHanu3. IlomsgTtme o 3aBHCHMON W HE3aBHCHUMOM
nepemeHHol. [lmanupoBanue skcnepuMenTta. [locTaHOBKAa W IIpoOBEpKa TUIOTES.
HyneBass rumote3a. Ilonsatue BBIOOPKM u €€ A0CTOBEpHOCTh. Pazbpoc B
Ooumosornueckux nMaHHbIX. OIEHKa JOCTOBEPHOCTH TOJYYCHHBIX DPE3YJIbTAaTOB.
[TpuumHBI UCKaXKEHHUS Pe3yabTAaTOB JKCIepUMEHTa. [IOHATHE CTaTHCTUYECKOTO

TCCTa

KneTka kak OMosioruyeckasi Cucrema

2.1

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

LHEHTPUPYrUpOBaHUE, KYJIbTUBUPOBAHHUE KIETOK

2.2

XUMHUUECKUI COCTaB KIETKU. Makpo-, MUKpPO- M YIbTPaMUKpOdIeMeHTsl. Bona u

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




TeIUIoperyasiuud. MuHepaabHble BEIIECTBA KIETKH, UX OHOJorudeckas polib.
Posib KaTHOHOB M aHMOHOB B KJIETKE.

buonormueckue mnonumepsl. benkun. AMHUHOKHCIOTHBIH cocTaB  OENIKOB.
CrpykTypsl OenkoBoii Moinekynbl. I[lepBuuHas cTpykTypa Oenka, HeNTUAHAs
CBs3b. BTOopuuHas, TpeTUYHas, 4YETBEPTUYHAs CTPYKTYpbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccudukanus 6enkoB. buonorunueckue QyHKIHM OEIKOB.
VYrneBoabl. MoHOcaxapuapl, AMCaxapuibl, OJIUTrOCaXapuibl W IOJIHCAXAPUJIBI.
OOumii mnaH cTpoeHUs U (U3UKO-XMMUYECKHE CBOICTBAa  YIJIeBOOB.
Bbuonorudeckue GyHKIUHU YTIE€BOIOB.

Jlumuaet.  T'uppodunbHO-rHApodoOHBIe cBolicTBa. Knaccudukanms nunmumos.
Tpurmuuepunsl, dochomunuabl, BOCKH, CcTEepouabl. buonormueckue (GyHKIUN
nunuaoB. OO0IIMe CBOKWCTBA OMOJIOTHUECKHX MEMOpPAH — TEKY4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJTYIPOHUIIAEMOCTb.

Hyxkneunoseie kucnorel. JJHK u PHK. Ctpoenne HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [puanun xommiementaproctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas ciupanb. MecToHaxoxaenune u ouonorndeckue ¢pynkiun JTHK.
Buasl PHK. ®ynknnu PHK B knetke.

Crpoenne wmomnekynsl AT®. Makposprudeckue cBsizu B Mosekyne ATO.
buonorunueckue ¢pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIMH B
knetke. CekBennpoBanue /JHK.

CrpykTypHas Ouonorusi: OMOXMMHYECKHE U OHO(U3MYECKHE HCCIeIOBaHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPBl OMOMOJIEKYIT
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Tunmbl  kieTok: dSykapuoTHdeckas U mpokapuoTuyeckas. CTpyKTypHO-
(b yHKIIMOHATBHBIE 00pa30BaHUs KIECTKH.

Crpoenue npokapuoTHueckoil kietku. Knetounas creHka OakTepuil U apxeu.
OCOOEHHOCTH CTpPOCHHUSI TETEepPOTPOPHOH M aBTOTPOGHONW MPOKAPHUOTHUYECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenre n (pyHKIMOHHpPOBAHWE SYKAPUOTHYECKOW KieTkd. [lmazmartmdeckas
MeMmOpaHna (turazmanemma). CTpyKTypa 1ura3MaTudeckoi MmemOpanbl. Tpancnopt
BEIIECTB 4Yepe3 IUIa3MaTUYECKyrd MeMmOpaHy: mnaccuBHBIA  (muddysus,
obneruéuHas auddy3us), aKTUBHBIN (NMEPBUYHBIA M BTOPUYHBIA aKTUBHBIA
tpa"cnopt). [lomynponunaemocts MemOpanbl. Pabora Harpuii-kanueBoro
Hacoca. DHAONUTO3: MUHOLUTO3, ¢arouuTto3. Dk3ouuto3. Kierounas creHka.
CtpykTypa 1 (YHKIIUU KIETOYHON CTEHKH pacTeHUIl, TpuOOB.

[Mutorasma. Ilurto3zomb. Llurockener. JIBrkeHHe IUTOIUIA3Mbl. OpraHouabl
kiIeTkd. OpHOMEeMOpaHHBIE OPraHOWABl KIETKU: S3HJOIUIa3MaThdecKas CeTb
(OIIC), anmapar 'ombaKu, TM30COMBI, UX CTpOCHHE U (yHKUUHU. B3anmMocBsa3b
OJTHOMEMOpaHHBIX OpPraHOMI0B KJeTKH. CTpoeHHe TPaHyISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMmOpaH. [maakuit




(arpanynsipHbIif) 3HAOIUIA3MATHUECKUd peTUKyinyM. CekperopHas GYyHKIUS
anmnapata [onbmxu. TpaHcmopr BemecTB B KieTKe. Bakyonum pacTUTENbHBIX
kierok. Kierounstit cok. Typrop.

ITomyaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHH, TUIACTUBL.

Crpoenne u (yHKUMHM MUTOXOHApPUN U Tiactui. llepBUuHBIe, BTOPUYHBIE H
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3HPYIOUIMX  JYKapuoT.  XJIOPOIUIACTH,
XPOMOILIACTBI, IEUKOIUIACThI BBICIIUX PACTCHUM.

HememOpannbie opranouasl kietkn CtpoeHne ©u (GYHKIUH HEeMeMOpaHHBIX
OpPraHoOMJOB KJIETKH. Pubocombl. MukpodunaMeHTbl. MBIIeYHbIE KIETKH.
MuxkpotpyOouku. Kierounsiii nenrp. CTpoeHMe M JBH)KEHUE JKI'YTHUKOB U
pecHruek. MUKpOTpyOOUKH IUTOIUIa3MbI. LleHTprors.

Anpo. OOGonouka sigpa, XpOMAaTWH, KapHOIUIa3Mma, SJIPBIINIKH, WX CTPOCHHUE U
bynkuun. SnepHbiii 6enkoBblid MaTpukc. [IpocTpaHCTBEHHOE PACTOIOKECHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Kiterounsle BkmroueHusa. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKAPUOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOIN)
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AccuMmisIiMg M IUCCUMWIALMS — JIBE CTOPOHBI Merabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(QHBIA U reTepoTpodHbId. YdacTHe KUCIOpoia B OOMEHHBIX
mporeccax. DHepreTMyeckoe obOecrnedeHne KieTku: npeBpameHue AT B
oOMeHHbIX mporeccax. DepMEeHTaTUBHBIM XapakTep peakUud KIETOYHOIrOo
MeTabonu3zMa. DepMEeHTHI, UX CTPOCHHE, CBOMCTBA M MEXAaHU3M JEUCTBUSL.
KodepmenTsl. OTnnuns GepMEeHTOB OT HEOPraHUYECKHX KaTaau3aTopoB. benku-
aKTHUBATOPbl M OEJNKH-WHTUOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peaKIyii OT Pa3IUYHBIX (PaKTOPOB.

IlepBuuHBIll CUHTE3 OpraHMYeCKHX BelecTs B Kierke. PorocuHre3. Poub
XJIoporiacToB B mpomecce ¢orocuHTe3a. CBetoBas W TeMHOBas (hasbl.
[MponykTHBHOCTH (oTOCHHTE3a. BiusHuEe pa3nuuHbBIX (AaKTOPOB HAa CKOPOCTH
¢dotocunTe3a. 3HaueHue (HOTOCUHTESA.

Xemocunres. PazHooOpa3ue opraHM3MOB-XEMOCHHTETUKOB: HUTPUPULIUPYIOLIHE
OakTepuu, Kejae300aKTepuu, CepoOaKTEPUH, BOJOPOJHBIE OaKTepuH. 3HAUYCHHE
XEMOCHHTE3A.

AnaspoOHble opraHuzMbl. Bunel Opoxenus. IlponykTsl OposkeHHs U HX
UCIOJIb30BAaHUE YEJOBEKOM. AHa’pOOHBIE MHKPOOPraHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OyIUTEIHN O0Je3HEN.

AdpoOHBIE OpraHU3Mbl. DTallbl 3HEepreTuyeckoro oomena. [1oaroToBUTENBHBIN
sTan. [ MKoamu3 — 6eCKUCIOPOIHOE PACIIECTIIICHUE TIIFOKO3BL.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JIbIXaHHe. Poiabp MHUTOXOHIpUH B
nporeccax OMOJIOTUYECKOTO OKHCJICHUSI. [uknnyeckue peaKIyH.

OxucnutensHoe ¢ochopunupoBanue. [IpenmymiecTBa a’poOHOro mMyTH oOMeEHa




BEILIECTB Mepe] aHadPOOHBIM. Dh(HEKTUBHOCTh YHEPTETUUECKOT0 0OMEHa

2.5

Peakuyu maTpuyHOro cuHtes3a. I[IpMHIMI KOMIUIEMEHTApHOCTH B PpEaKLHAX
MaTpUYHOro cuHTe3a. Peanusanus HacnencTBeHHON nHopManuy. I'eneTnueckuit
KoJ, ero cBoiicTBa. TpaHckpunuus — maTpuuHblii cuHte3 PHK. Ilpuniumnst
TPAHCKPUIILIMN: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIbHOCTb, ACUMMETPHUYHOCTb.
Tpancnsauuss u e€ stamel. Yuactue TpaHcnoptHeix PHK B OuocunTese Genka.
VYcnoust OuocunTe3a Oenka. KomumpoBanue amuHOkucaoT. Pomb pubGocom B
O6unocuHTe3e OemKa.

Opranu3zanys reHoma y IpoKapuoT ¥ 3yKapuoT. Perynsius akTUBHOCTH I'€HOB Y
npokapuot. ['mmore3a omnepona (P. XKakob, XK. Mano). Perynsmus oOMEeHHBIX
IIPOLIECCOB B KJEeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekneTouHsle (OpMbI KU3HM U oOnuratHele napasutbl. CTpoeHue
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3aboneBanus denoBeka, xKUBOTHBIX, pactenuit. CIINI, COVID-19,

conuaJIbHbIC U MCIUIITMHCKUC HpO6J’I€MBI

2.6

Knerounsii mwmkn, ero mepuonbl W perymsanus. HWaTepdaza u  MUTO3.
OcobeHHOCTH TpOLECcCcOB, NpoTeKarmux B uHTepdasze. [loaroropka KieTku K
nenenuto.  IlpecunTeTndeckuid  (MOCTMUTOTUYECKHM), CHHTETUYECKHH |
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHoaAbl UHTEp(Das3bI.

Martpuunbiii cunte3 JAHK — penmukaums. [lpunnuner permukanuun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CHHTE3, AHTUIAPAJUIEIBHOCTb.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u
TeroMepasa. XpPOMOCOMHBIM Ha0Op KJIETKH — KapuoTWIl. JIUIIIOWIHBIA WU
TalyIoOuJHbI  HAObOpBl XpoMocoM. ['oMmosiorndnHble XpoMocoMbl. IlosoBbie
XPOMOCOMBI.

Jlenenne knetku — MuTo3. CTaguum MHUTO3a M IMPOUCXOASIINE B HUX IPOLIECCHI.
Tunel muto3a. KapuoknHe3 M IMTOKMHE3. bronormdyeckoe 3Ha4€HHE MMTO3a.
Perynsuus MutoTHueckoro nukia KieTku. IIlporpammupyemas kietouHas rudesnsb
— afnomnTo3.

(DYHKI_[I/IOHaJ'IBHaﬂ ICHOMHKaA

OpFaHI/I3M Kak OMOJIOTHYECKas CHCTEMa

3.1

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

@DopMBI  pa3sMHOXXEHHSI OpPraHU3MOB: Oecrojoe (BKJIIOYash BEreTaTUBHOE) H
mosioBoe. Buubl  O6ecrosioro  pa3MHOXKEHHS:  MTOYKOBAaHUE, CIOPYJISALIHS,
(dhparmeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBbie KneTku, uiu rameTel. Meios. Ctaauu Meiio3sa.

[ToBenenue xpomocoM B meiose. Kpoccunrosep. buosiornyeckuii cmpici Meiiosa




U TI0JIOBOTO Ipouecca. Melo3 u ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenszaponsliieBoe pas3BuTHe. ['amMeroreHes y >KMBOTHBIX. [loOBBIE Kene3sl.
OOpa3oBaHue W pa3BUTHE TMOJNOBBIX KJIeTOK. CrepMaroreHe3 U OOIEHE3.
CrtpoeHue mOJOBBIX KiIeTOK. OTMIONOTBOpEHHE U 3MOpPUOHAIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OTNIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHoreHes.
WunuBunyanbHOe pa3BUTHE oOpraHu3MoB (oHTorene3). Cramuu smMOpHOreHesa
KMBOTHBIX (Ha mpumepe JarymkH). JIpobnenue. Tunsl npodnenus. OcobeHHOCTH
IpoONIeHUsT MJIEKONMTAIOMMX. 3apOAbIILEeBbIe JIMCTKH (racTpyssiius). 3axiajaka
OPraHOB M TKAaHEW W3 3apOJBIIEBBIX JIMCTKOB. B3auMHOE BIMAHME YacTed
pa3BUBAIOLIErOCS 3apojbllia (3MOpUOHANbHAs WHAYKUMS). 3aKjiajka IUlaHa
CTPOEHUSI >KUBOTHOTO KaK pe3yJbTaT HEPapXUUYECKHUX B3aMMOJEHCTBHI T'€HOB.
Brnusnue Ha »SMOpHUOHATBHOE pa3BUTHE Pa3IUYHBIX (AKTOPOB OKPYKaIOIIEH
Cpenpbl.

Poct u paszutue xxuBoTHBIX. [locTaMOproHanbHbIN iepuoa. [Ipsmoe u Hempsmoe
pasButHe. Pa3Butue ¢ mMeramopo3oM y O€CHO3BOHOYHBIX M I03BOHOYHBIX
KMBOTHBIX. bHonormueckoe 3HaY€HUE NPSAMOIO M HENPSIMOIO Pa3BUTHSA, HX
pacnpocTpaHeHue B npupoze. Tumbl pocra >XKUBOTHBIX. PAaKTOpPBI peryisnuu
pocta KHMBOTHBIX M uejoBeka. CTaguu NOCTAIMOPHOHAJIBHOIO PAa3BUTUS Y
KMBOTHBIX U 4eoBeKa. [leprnoipl OHTOreHe3a yenoBeka.

PasmHoxenne u pasButue pacteHuwil. [ametrodur u cmopodur. Meiioz B
KM3HEHHOM IMKJe pacteHuil. OOpa3zoBaHue cmop B IIpolecce Menosa.
I'ametorenes y pacreHuil. OIIOJOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
Opranu3MoB. /[BoifHOE OIUIOIOTBOPEHKE y IBETKOBBIX pacTeHuidl. OOpazoBaHue U

pa3BUTHE CEMEHU. MeXaHu3MBbl peryiIsiliii OHTOT€HE3a Y PACTEHUMN U )KMBOTHBIX

3.2

I/ICTOpI/ISI CTAaHOBJICHUA nu paSBI/ITI/ISI TCHCTUKHN KakK HaYKI/I. OCHOBHBIG
TCHECTUYCCKUEC IIOHATHUSI U CHUMBOJIBIL. FOMOHOFI/I‘IHBIC XpOMOCOMI)I, AJIJICJIBHBIC
T'CHBI, aJII)TepHaTI/IBHbIG HpI/IBHaKI/I, l[OMI/IHaHTHBII\/JI )41 peuecanHHﬁ HpI/I3HaK,
T'OMO3HUI0Ta, FGTCpOSI/IFOTa, qucras JIMHUA, FI/I6pI/II[BI, T'€HOTHUII, (beHOTI/IH.
OCHOBHBIE ~ METOJbl  T'€HETUKH: THOPHIOJIOTHYECKUMA,  ITUTOJOTHUYCCKUH,

MOJIEKYJISIPHO-T€HETHUECKHIA

3.3

Momnorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaens — 3aKOH e IMHO00pa3us
ruOpusioB mepBoro rmnokosieHus. I[lpaBuno gomuHupoBanus. Bropoit 3akoH
Menzenss — 3akoH pacllerUieHdss Mpu3HakoB. Lluromornueckue OCHOBBI
MOHOTHOPUAHOTO CKpeIuBaHus. [ MmoTe3a 4ucTOTH raMer.

Ananusupytomiee ckpemmuBanue. [IpoMexxyTOUHBIH XapakTep HacleIOBaHHUS.
Pacuiennenue npu3HakoB NpHU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemmuBanue. TpeTwil 3akoH MeHens — 3aKOH HE3aBUCHUMOTO

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




CKpEIIMBaHMUS.

CueruieHHOe HacnefoBaHue Tmpu3HakoB. PaGoter T. Moprana. CuerieHHOE
HACJIEIOBAHUE TE€HOB, HAPYILICHUE CUEIUICHHUS MEXIy TIeHaMu. XpOMOCOMHas
TEOpHsl HACJIEACTBEHHOCTH.

I'enetnka mosa. XpoMOCOMHBIH MEXAaHHU3M OIpEAENICHHs Moya. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U TeTEpOraMeTHbId ToJ. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacnemoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'erorun kak nenoctHas cucrema. [InmeidoTpornus — MHOMKECTBEHHOE ACHCTBUE
reda. MHOXECTBEHHBIM ajjIenn3M. B3anMoaencTBHE HEaUICIbHBIX T'€HOB.

KommnemenrapHocts. Onuctas. Ionumepus

3.4

BianmoneiicTBie reHoTuna u cpepl npu GopMupoBaHuu Gpenoruna. MismMeHunBoCcTh
npu3HaKoB. KauecTBeHHbIE M KOJIMYECTBEHHBIE IMPU3HAKU. Buabl M3MEHUMBOCTHU:
HEHACJIEJCTBEHHAs! M HACJIe/ICTBEHHAS.

Momudukanmonnas ~ u3MeHunBocTh.  Ponmp  cpeasl B (hopMHpOBaHMH
MoIU(DUKAIMOHHON m3MeHunBoCcTH. HopMa peakiinu npu3Haka. BapuarmoHHBIN psijt
u BapuamonHas kpuBas (B. Woranncen). CpoiictBa MoauduKarMOHHON
M3MEHYHUBOCTH.

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

KoMmOuHaTtuBHass M3MEHYMBOCTb. Mei03 W TMOJOBOM mpolecc — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POITb KOMOMHATHBHOW M3MEHUYMBOCTH B CO3/IaHUH
TeHETUYECKOT0 Pa3HO00pa3ys B MpejieNiax OIHOTrO BU/IA.

MyTanyoHHasi U3MEHUYMBOCTb. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W WHAYLMPOBAHHBIE MYyTalMU. SIEpHBIE U IMTOIIa3MaTHYECKHE
Mytaiuu. ComMaTnieckue U NojioBble MyTanuu. [IpuurHbl BOSHUKHOBEHUS MYTaLUi.
MyrtareHsl M WX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporiecca. 3aKOH TOMOJIOTUYECKHX PSIOB B HaciencTBeHHou u3menunBocty (H. .

BasunoB). Baesigepaas ”3MEHUUBOCTD U HACTIEACTBEHHOCTh

3.5

Kapuotun wyenoBeka. MexayHapoaHas MporpaMMa HUCCIEAOBAaHHUS Te€HOMA
yejgoBeKa. MeTonbl  HM3Yy4E€HMSI T€HETMKM  4YeJOBEKa: TIeHEeaJOrHn4ecKui,
OJIM3HELOBBIN, [IMTOreHETHYECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJSIPHO-T€HETUYECKUM. CoBpeMeHHOE omnpezeeHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHUPOBAHKE, TEHOTUITMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[IIIP-anamu3a. HacnencTBeHHble — 3a00JICBaHMS  4ejoOBeKa. [ E€HHBICE U
XPOMOCOMHBIE 0oe3Hu YyeJIoBeKa. bone3nu C HacJIeACTBEHHOMI
MPEIPacOI0KEHHOCThIO. 3HAYEHNE MEAMIIMHCKOW T€HETHKU B MPEIOTBPALICHUN

1 JICUCHMH IeHETUYCCKHX 3a00seBaHui yenoBeka. CTBOJIOBBIEC KIIETKU




3.6

JomecTukanus v ceneKkius. 3apokIeHUe CeNeKIUU U JoMecTrkanuu. Yuenne H. M.
BapuiioBa 0 1ieHTpax MPOUCXOKIECHUS W MHOT000pasus KYJIbTYPHBIX PacCTCHHHU.
Ponp cenekimu B co3aaHUM COPTOB pacTeHUM M MOPOJ KUBOTHBIX. COpT, mopoJa,
TaMM. 3aKOH T'OMOJIOTMYECKHX PSAIOB B HacieICcTBEHHOM u3MeHunBocTH H.H.
BaguoBa, ero 3HaueHue i CENeKIMOHHON paboThI.

Metoabl  ceneKUMOHHOW paboThl. VCKyCCTBEHHBIH OTOOp: MAacCOBBIA H
WHIMBUyaIbHBIN. JTansl KOMOWHAITHOHHOM CEIEKIINH. HcnpiTanue
MPOU3BOUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OICHKH
(dbeHoTunma MoToMcTBa M OTOOP MO TEHOTUITY C oMotIbio aHanu3a JTHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CeJIEKIIMOHHON pa0oThl. PaninanonseIil u
XUMHYECKH MyTareHe3 Kak WCTOYHMK MYTallMid y KYyJIbTYpHBIX (opm
opranu3moB. Hcrmonp3oBaHWE€ TEHOMHOTO PEIAKTUPOBAHHMS U METOJOB
pexomOunanTHBIX JIHK nist momydenust mcxorHoro Matepuaa Jijisi CENeKIUU.
[Tonmy4yenne nomuruionoB. BHyTpuBHIOBas ruOpuam3anusa. bim3KoponcTBeHHOES
CKpelMBaHue, Win WHOpuAMHT. HepojcTBEHHOE CKpeIMBaHWE, WIM ayTOPUIWHT.
I'erepo3uc u ero nmpuuunsl. Mcnonws3oBanue rerepo3uca B cenekimu. OtnanéHHas
ruOpuan3arys. [Ipeogomenue Oecrutomusi MEXBUAOBBIX THOPHUAOB. JlocTmkKeHUs

CCIJICKIIM paCTCHI/Iﬁ H XXMBOTHBIX

3.7

OOBEKTBI, UCHIOJIb3YeMbIe B OMOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHM3MBl, HUX  XapaKTepucTHKa. TpaaulMoHHas  OMOTEXHOJOTHS:
xje0orneyeHne,  MOJydeHHE  KUCIOMOJOYHBIX  TNPOAYKTOB,  BHHOJEIHE.
Muxkpobuonoruueckuii cunTe3. OOBEKTHI MHMKpPOOHOJIOTHUECKUX TEXHOJIOTHH.
[MpousBomcTBO  Oenmka, aMUHOKHCIOT H  BUTAMHHOB. UckyccTBeHHOE
OILUIOOTBOpPEHUE. PEKOHCTPYKIMS SMIEKICTOK U KIOHMPOBAHUE JKWBOTHBIX.
Meton TpaHCIUTaHTalUK AP KIETOK.

XpoMOCOMHasi M T€HHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KOHCTpyHpoBaHue pexkomOuHanTHRIX JIHK. JlocTmkeHUS © TEpPCHEKTHUBHI
XpOMOCOMHOM ¥ T€HHOW WH)XEHepuH. MenuuuHckue OHOTEXHOIOTHH.

Hcnonp30Banne CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/IC OpraHn4eCcKoOro Mupa

4.1

buonoruueckoe  pazHooOpa3zue  opraHuzmoB.  CoBpeMeHHas  cHCTEMa
opranuyeckoro Mupa. IlpuHnunel knaccudukanuum opraHuzMoB. OCHOBHBIE
CUCTEMaTUUYECKHE TPYIIIbI OPraHU3MOB.

OcoOeHHOCTH CTPOCHUS M KHUIHEACSITEIbHOCTU OJHOKIETOYHBIX OpPraHU3MOB.
bakTepuu, apxeu, oJHOKJIETOUHbIE I'PUOBI, OJHOKIETOUHBIE BOAOPOCIH, APYTUe
npoTucTsl. KonoHnanbHble opranu3mbl. J[BUKeHUE OJTHOKIETOYHBIX OPraHU3MOB:
amM&OouaHOe, KIYTHKOBOE, PECHHUYHOE. 3alliTa y OAHOKIETOYHBIX OPraHU3MOB.

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




4.2

MHoOrokjeTouHble pacTeHus. B3auMoCBs3b YacTed MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opranbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'0 opranu3ma. OpraHusm
Kak eauHoe nenoe. TkaHu pacteHud. TUIBI  pacTUTENBHBIX  TKaHEM:
oOpa3oBaTenbHasi, TIOKPOBHAs, MPOBOJSAIIAsl, OCHOBHAsg, MEXaHUYECKas.

OcobeHHOCTH CTpoeHus, PYHKIMHA U pacroioKeHUsl TKaHEeHW B opraHax pacTeHUH

4.3

BereratuBHble U T€HEpAaTUBHBIE OPraHbl pacTeHUH. DYHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacteHunil. /[BUykeHuE MHOTOKJIETOYHBIX PACTEHHUN: TPOIIU3MBI U
Hactuu. llornomeHne BOABL, YIVIEKUCIONO ra3a M MUHEPAIbHBIX BEIIECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus razoB uepes3 nmoBepXHOCTh KIETKH.
TpancriopTHele cucTeMbl pacTeHuil. Beinenenwe y pactenmil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpeacTBa MacCUBHOM M XHUMHYECKOM
3amuThl. OUTOHIUBI.

PasgpaxxumocTe M perynsauus y OopraHu3mMoB. PazgpakmMmocTe M peryiasinus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBrie BCIICCTBA U UX 3HAYCHUEC

4.5

MHOTOKIETOUHBIE  KMBOTHBIC. B3amMOCBSI3p  YacTei  MHOTOKJIETOYHOTO
opranu3ma. TkaHU, OpraHbl ¥ CUCTEMbl OPTaHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm kak eaumHoe 1enoe. ['omeoctas. TkaHU )KUBOTHBIX U Y€JIOBEKA. THIIbI
JKUBOTHBIX TKAHEW: SIUTENUANIbHAS, COCAMHUTEIbHAs, MBbIIICYHAsl, HEpBHAas.
OcoOenHocT CcTpoeHUs, (QYHKIUNA U pacHoONOKEHUs TKaHEeH B OpraHax

JKHMBOTHBIX M YCJIOBCKaA

4.6

Oprasbl U CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIUM OPraHOB U CUCTEM OPIaHOB.
Onopa Ttena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbiii u BHyTpeHHMI ckeneT. CTpoeHHe W THUIbl COEAUMHEHUS
KOCTEH.

JIBIDKEHHME MHOIOKJICTOYHBIX JKMBOTHBIX. IluTanue KUBOTHBIX. IluTaHue
MMO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue xuBoTHBIX. KoxkHOe apixanue. JXKabepHoe u
JIErOYHOE JhIXaHHE.

JIpixaHue TMO3BOHOYHBIX >KMBOTHBIX. ODBOJIOLNHUOHHOE YCJIOXXHEHHE CTPOCHUS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. J[pIxaTenbHas cucTeMa 4ejioBeka. MexaHusm
BEHTWISILMKM JIETKUX y MNTHI] W MJIEKONUTAOMMX. TpaHCnopT BEHIECTB Y
OpraHu3MoB. TpaHCHIOPT BEHIECTB Yy >KUBOTHBIX. KpoBeHOCHas cucrema U eé
OpTraHbl. KpoBeHocHass  cucremMa  NO3BOHOYHBIX  KHBOTHBIX. Kpyru
KpoBOOOpaImieHusi. JBOJIONMOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI MO3BOHOYHBIX XKMBOTHBIX. BblfeneHue y opranu3moB. Beinenenue y
#UBOTHBIX. CoKpaTuTenpHble Bakyosun. Opransl BelaeiaeHus. CBs3b OJOCTH TEa
C KPOBEHOCHOM M BBIIEIUTEIBHON cHUCTeMaMu. BplielieHne y I03BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI UM uX

IMIPOU3BOJAHBIC.




Pa3apaxuMoCTh ¥ peryisiuus y opraHu3MoB. Pa3ipakuMOCTh y OZHOKJICTOYHBIX
opranm3MoB. Takcucel. Pa3apakumMocTs W perymsiius y MHOTOKJICTOYHBIX
pactenuil. PocToBble BelecTBa U MX 3HaUEHHE.

HepBHas cuctema u peduieKTopHas peryJsiius Y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBHas cuctema u e€ otaesnbl. DBOMIOLMOHHOE YCI0KHEHHE CTPOSHUsS] HEpBHOM
CHCTEMBI y KUBOTHBIX.

PazpaboTka anroputMoB M mporpamMMm s dPPEeKTHBHOH (HYHKIHMOHATBEHON
aHHOTAllUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  TPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTraHU3MOB, PACTCHUM, )KUBOTHBIX U YEJIOBEKA

OpraHu3Mm 4eloBeKa U €ro 3J10pOBbE

5.1

OpraHel ¥ cUCTEMBI OPraHOB yesnoBeka. OTIebl TOJIOBHOTO MO3ra IT03BOHOYHBIX
KHUBOTHBIX. Peduexkc u peduekropHas ayra. be3yclnoBHbIE U YCIOBHBIC
peduiekcbl. ['ymopanbHas perynasius W SHAOKPHHHAS CHCTEMa >XUBOTHBIX M
yenoBeka. JKene3sl JHIOKPHUHHOM CUCTEMBI M UX TOPMOHBI. J[eficTBHE TOPMOHOB.
B3auMocCBsI3p HEPBHOH M HHIOKPUHHOW cucTeM. [ umortamamo-runodusapHas

cucreMa. Pediekc u pedpriekropHas gyra. besycioBHbie u yCioBHBIE pedIeKChI
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3ammTa opraHu3ma oT Oosie3Hed. iMMmyHHas cuctema yenoBeka. KieTouHwlid u
TYMOpaJbHBI UMMYHHUTET. Bpoxn€HHBIN, NpUOOpeTEHHbIN crneunduueckuit
uMMyHHUTET. Teopusi KIOHalbHO-celeKTUBHOro ummyHutera (I1.Dpmux,
®.M.bepuer, C.Toneraa). BocmanutenpHble OTBETHI OpraHm3sMoB. Poib

BpO)K,I[éHHOl"O HMMYHHUTETA B pa3BUTUN CUCTCMHBIX 3a00J1eBaHNMI
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KpoBenocnas cucrema u e€ opranbl. Cepalle, KPOBEHOCHBIE COCYIbI U KPOBb.

Kpyru xpoBooOpaienus. Pabora cepana u e€ perymsus

54

Jpixanue yenoseka. uddys3us razoB uepe3 MOBEpXHOCTh KIETKH. JpIxarenbHas
cuctemMa 4YenoBeKka. JIpIxaTenbHas TMOBEPXHOCTb. Perymsimust  JpIXaHUS.

JlpIxaTeabHble 00BEMBI

5.5

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

MULIEBapEHUE

5.6

IlokpoBsl u wux mnpousBoanbie. Opranbl BbyieneHusa. [louku. Crtpoenue u
¢byHkunoHupoBanue HeppoHa. OUIBTpaALUs, CEKpEeLst 1 00paTHOE BCAChIBAaHHE

KaK MEXaHU3MbI paboThl OpraHoB BeijesieHuss. OOpazoBaHHe MOYH Y YeJIOBEKa

5.7

I[BI/I)KGHI/IC yeJIoBeKa: MblleyHast cucreMa. CkeleTHBIC MbIIIIIBI U HUX pa60Ta.

CrtpoeHue u TUIBI COEAUHEHUST KOCTE!

Teopus sBomtoMK. PazButue xM3HU HA 3emIie

6.1

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

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




JIBmokymue cuiibl 3Boonuu BuaoB mo Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTH
pa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHas W3MEHYMBOCTh, Oopnba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBINH 0TOOD).

Odopmrnenne cuHteTnyeckoit Teopun 3Boiroruu (CTD). HeittpanbHas Teopus
sBomonu. CoOBpeMEeHHAasl SBOIIOIMOHHAS OMOJIOTHUS. 3HAYEHHE SBOJIIOIHMOHHON

Teopur B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[lomynsiuyst kak 3JIeMEHTapHas €IMHULA SBOMIOLMH. COBpEMEHHBIE METObI
OLIEHKM T'€HETUYECKOro pa3sHooOpa3ust M CTPYKTYypbl momyisiui. M3menenue
reHooHJa MOMYJSAUN KaK 3JIEMEHTapHOE 53BOJIIOIIMOHHOE SBJIEHUE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. BaiinGepra.

OnemeHTapHbIe (AKTOPhl  (JABYDKYIIME CHJIBI) OSBOJIONUH. MYTaIMOHHBII
npouecc. KomOuHaTuBHasi W3MeHUYUMBOCTb. Jlpeilp reHoB — chydailHble
HEHANpaBJIEHHbIE HW3MEHEHUs 4YacToT ajuleedl B momyiasuusax. Oddexr
OCHOBATEJIA. Murpanuu. N3onsannsa MOy : reorpauueckast
(mpocTpaHCcTBEHHas ), Orosoruyeckas (pernpoyKTHBHA).

EcrectBennpiii  oTOOp — Hampamistoui  (akTtop dBomonudA.  DopMbl
€CTECTBEHHOTO0  0TOOpa: JABWXKYIIWW, CTAaOWIM3UPYIONIUH, pa3pbIBAIOIINNA
(nu3pyntuBHbIi). [TonoBoit 0TOOD.

[Ipucnoco0aeHHOCT, ~ OpPraHM3MOB ~ Kak  pe3yabTaT  MHKPOABOIIOLIUU.
Bo3HukHOBEHHE  TPUCIIOCOONEHMI y  OpraHu3MoB.  ApoMopdo3sl U
uanoanantauuu. [Ipumeps! npucnocobaenunit y opraHu3smMoB. OTHOCUTENBHOCTh
MIPUCTIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero xpurepunm U CTpyKTypa. BumooOpazoBaHHe Kak pe3ynbTaT
MUKPOIBOJIONMH. M3omsmust — xiroueBoil (akrop BumooOpazoBaHus. Ilytu u
CIOCOOBI BUJ1000pa30BaHMUS: aJIoNaTpU4YEeCcKoe (reorpadudeckoe),
CUMIIAaTpUYECKOe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUILUIOMIU3AIINS,
rudpuausanys). JJInTenbHOCTh 3BOIIOIMOHHBIX TPOLECCOB.

Mexanu3mbl GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Posib 3BOMIONMOHHON OGUONIOTMU B Pa3pabOTKE HAayYHBIX METOJOB COXpPaHEHUs
O6uropa3zHooOpasusi. MUKpPOIBOIIONUS W KOABOJIOLMSA IMAapa3uTOB U UX XO3SEB.
MexaHu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI 0OPHOBI

C Hel

6.3

MeTtoasl uzydueHus Makpod3Boironuu. [lameoHTonornyeckue MeTOAbl H3y4EHUS
sBosonmu. [lepexonubie popmbl U QuitOreHeTHYeCKre psAbl OPraHU3MOB.
buoreorpaduueckue meroasl uzydeHus sBomonun. CpaBHeHue Gruopsl U GpayHbl
MaTEepUKOB M OCTpOBOB. buoreorpaduyeckue odbnactu 3emian. Bunbl-sHneMuku u
PEJHKTBHI.

3M6pI/IOHOFI/I‘{eCKI/IC u CpaBHI/ITCHBHO-MOp(I)OJIOFI/I‘-ICCKI/IG METOAbI H3YUYCHUS




IBOJIONMH. [ €HETHYEeCKHEe MEXaHWU3MbI SBOJIIOLIMU OHTOTEHE3a M TIOSBIICHHS
HBOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE W  aQHAJOTUYHBIC  OpPTaHBI.
PynuMenTtapable  opraHbl M aTaBU3MBL. ~ MOJEKYIsIpHO-T€HETHUECKHE,
OMOXMMHUYECKHEe ¥  MaTeMaTHYeCKhe  METOAbl  W3YYEeHHUS  DBOJIOIHUHU.
I'omonoruunsie TeHbl. COBpeMEHHBIE METOMBI MOCTPOCHHS (PUIOTEHETHUECKHUX
JIepEeBbEB.

XpOMOCOMHBIC MyTalliu 1 3BOJIIONUA TCHOMOB.

OO0mue 3akoHOMEpHOCTH (TMpaBuia) HBOMONKK. HeoOpaTUMOCTh IBOIIOIUH.

AI[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOINHA

6.4

Hayunple runorte3bl MNPOUCXOXKIACHHMA JKM3HM Ha 3emie. AOHOreHe3 H
naHcnepmus. JloHaydHble IPeICTaBICHUS O 3apOKICHUH KU3HU (KpEalliOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMU
®. Pemu, JI. Cnamnanunanu, JI. Tlactepa. IlpoucxoxxnaeHue >KU3HH U
acTpoOHOJIOTHSI.

OcHOBHBIE 3Tanbl HEOPraHWYECKOW HBoMOIMHU. [lmanerapHas (reosiormueckas)
ABONIONMA. XHUMHYECKasi »JBOJIONUA. AOWOTCHHBIH CHHTE3 OpPraHUYECKHUX
BemecTB n3 Heopranmueckux. Omeir C. Mwumrepa u I'. KOpu. Ob6pazoBanue
nonuMmepoB U3 MoHoMepoB. KoaunepBatHas runore3a A.M. Onapuna, rumnoresa
nepBuuHoro OymboHa JIk. XomnaeitHa, reHetudeckas rumotesa I. Mémnepa.
Pu6osumer (T. Yek) u runoresza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MMPOTOKIETKH.

Hctopusa 3emmm u metonbl €€ usydeHus. Mckomaemble OpraHM4eCKHE OCTATKH.
I'eoxpononorust nu €€ Meroasl. OTHOCHUTENIbHAs M aOCONIOTHAsT TE€OXPOHOJIOTHS.
I'eoxpoHooruueckas 1mKasia: S0HbI, 3pbl, HEPUOBI, STTOXU.

Hauanbnbie sTansl opranndeckoi 3Bosirouuu. [losBieHue M 3BOTIOLUS MEPBBIX
KJIETOK. OBoyonusi MeTabonn3ma. BO3HMKHOBEHHME TEPBBIX HKOCHCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIOT TIEPBBIX Ha 3eMJIe COOOIIECTB.
CrpomaronuTsl. [IpokapuoThl 1 3yKapUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE TMPOUCXOXKICHUE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. Bo3HHMKHOBeHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIONMU BHICHIUX pacTeHuil. OcHOBHBIE apoMop(hO3bl
pactreHuii. Bbixoa pactenuid Ha cymy. IlosiBlieHHME CHOpPOBBIX pacTeHUM U
3aBoeBaHue MU cymu. CemeHHble pacTeHus. IIpomcxoxkneHue LIBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Tanbl H3BOJIIOLMU JKUBOTHOTO Mupa. OcHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBrie XopoBbIE XkUBOTHBIE. JKU3HB B BOJE. DBOJIIOLUS [TO3BOHOYHBIX.

[Mpoucxoxnenne ampubmii u pentuiuii. [IporcxoxnaeHne MICKOMUTAIOMUX H




ntun. [Ipunnun kiarodeBoro apomopdosa. OcBoeHHe O€CHO3BOHOYHBIMHM U
IT03BOHOYHBIMU )KMBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3eMIe [0 HpaM U NEpHOAaM: apXel, IPOTEPO30H, MATIEO30H,
Me3030i, KaiiHO30#l. OOmas XapakTepucTHKa KiIUMaTa M TEOJOTHYECKUX
nporieccoB. [losiBieHUe U paclBET XapaKTEePHBIX OPraHU3MOB. YTIeo0pa3oBaHHe:
€T0 YCIIOBHSA U BIIMSHUE HA Ta30BbIN cOCTaB aTMOc(hephl.

MaccoBble BBIMUpaHUs — DKOJIOTMYECKHE KPHU3UCHI Ipouuioro. IlpuyuHel u
CJIEJICTBUSL MacCOBBIX BbIMHpaHUil. COBpPEMEHHBIN 3KOJOTMYECKUI KPU3UC, €T0

0COOEHHOCTH

6.5

Pasnenel m 3amaunm anTpomosnoruu. Metonael aHTponosiorud. CTaHOBIEHUE
IIPE/ICTAaBICHUIN O IPOUCXOXKIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPHH.
CxoncTBO uyenoBeKa € KUBOTHBIMHM. CHCTEMaTHUECKOE IOJIOKEHUE YeNIOBEKa.
CBunerenbcTBa  CXOJACTBA  YeJIOBEKa C  JKUBOTHBIMHM:  CPaBHUTEJIBHO-
MOpP$OJIOTHIECKHUE, AMOPHOJIOTUYECKHE, (hbU3HOTIOTO-OMOXUMHYECKHE,
noBegeHyeckre. OTInyus 4enoBeKa OT JKUBOTHBIX. [IpAMOX0)KaeHne U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CHIHAJIBHOM
CUCTEMBI.

JIBmkymme cuibl (QakTopsl) aHTPOMOTeHe3a: OMOJIOTHYeCKHe, COIHMANbHBIC.
CooTHolieHrne ONOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJlMM AHTPOIIOT€HE3a. ABCTPAJIONIUTEKN — JBYHOTHE MIPEAKY JIFOACH.
UYenoBek  yMenblil, IEpBbIE U3TOTOBICHUA  OpyAaud Tpyaa. UYenosek
OpSAMOXOAAIIMM M TEepBbIM BbIXOA JioAeld 3a mpenensl Adpuxu. Yenosek
reiaensoeprekuii — oOIIMi MpeoK HeaHAEPTATbCKOTrO YelloBeKa M YelloBeKa
pasymHoro. YenoBek HEaHJEPTaJbCKUN KakK BHUJ JIIOJECH XOJOAHOTO KIMMATa.
UenoBek pa3yMHBIA COBPEMEHHOI'O THUIIA, JECHHUCOBCKUH YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 3a MpeaenamMmu AQpUKH.

OBONIOIUS COBPEMEHHOI'O uejoBeKa. EcTecTBeHHbII 0OTOOp B MOMYJISLUAX
yesioBeka. MyTalMoHHBIN mpouecc u nonuMopdusm. IlonynsaunoHHble BOIHBI,
npeiid reHoB, Murpanus U «3pHEKT OCHOBATENSH» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilonstue o pace. bBonplmme pacel: eBporneougHas
(eBpasmiickasi), aBcTpajo-HerpouJHas  (9KBaTOpHUalbHAs),  MOHTOJOWJHAS
(a3maTcko-aMepuKaHCKas). Bpemss u myTH pacceieHHs ueloBeKa IO IUIaHEeTe.
EnuncrBo  dyenmoBedeckux pac. HaydHas  HECOCTOSATENBHOCTH — pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBeKa K pa3HbIM YCIOBHUSAM OKPYXKAIOLIEH Cpeibl.
Bnusinue reorpaduyeckoit cpenbl U Apeiida TeHOB Ha MOpP()OJIOTHIO H

(bU3MOTOTHIO YeIOBEKa

ODKOCHUCTEMEI U MpUCymuec MM 3aKOHOMEPHOCTH




7.1

Paznensl u 3agaun sxkonoruu. CBsi3b 3KOJIOTMHU C IPYTUMHU HayKaMH.
Mertoabr skonoruu. IloneBble HaOmOAEHHA. OKCHEPUMEHTHl B HKOJIOTHU:
IpUpoaHble U JabopaTopHble. MojaeIMpoBaHHE B 3KOJOTMH. MOHMTOPUHT

OKpY’KaroIllel CpeJibl: TOKAIbHBIN, peTHOHANBHBIN U TJI00aTbHBIH

7.2

Dkonorudeckue (GakTopsl M 3aKOHOMEPHOCTH ux nedctBus. Kmaccuduxarms
HKOJIOTHYECKUX  (PAaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOIIOTEHHBIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHA JKoJIoTH4Yeckux ¢akropos. IlpaBuio
munnmyma (K. Hlnpenrens, 0. JIu6ux). TonepantHocTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak sKoyoruueckuii (axrop. JleiicTBue pa3zHbix
Y4aCTKOB COJIHEYHOIO CIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKUE TPYIIIbI
pacTeHuil W JKMBOTHBIX II0 OTHOIICHWIO K cBeTy. CuUTHanbHas pojib CBETa.
DOTONEPUOIU3M.

Temneparypa kak okonorumyeckuil ¢akrop. /JleiictBue Ttemmeparypbl Ha
opranu3mbl. [[IOMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. IBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonormueckwii  (axtop. IlpucmocobneHusi pacTteHuil K
noJiep kaHuio BogHoro Oananca. Kiaccugukainus pacTeHUl MO OTHOLICHHIO K
BoJie. [Iprcroco6eHust >KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKHIMA.

Cpenpl oOuTaHUS OpPraHW3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, [OYBEHHAs,
ryOMHHAs  TMOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DHU3UKO-XMMHUYECKHE
0COOEHHOCTH cpel OOMTaHus OpraHu3MoB. [IpHucrmocoOneHHs OpraHu3MoOB K
’KM3HH B Pa3HBIX Cpefax.

buonornueckue purmbl. Buemnue u BHyTpeHHHE pUTMbL. CYyTOYHBIE M TOJIUYHBIC
putMmbl. [IprcnocoOIeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHUSIM YCIIOBHM
KHU3HH.

XKuznennsie popmer opranu3moB. [lonarue o xuzHeHHOW (opme. JKU3HEHHbIE
(bOopMBI pacTeHMid: JepeBbs, KyCTAPHUKH, KYyCTApPHUYKH, MHOTOJIETHHE TPaBBI,
oJlHoJIeTHUE TpaBbl. JKu3HeHHbIe (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHIL,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHMSI 1 00pa3a )KU3HHU.

buotnueckue dakropbl. Buabl OnoTHYeCKUX B3aMMOJCHCTBHI: KOHKYpPEHIUS,
XHUIIHUYECTBO, cUMOUO03 U ero ¢opmel. [lapazutusMm, xoomepaius, MyTyaausM,
KOMMEHCaIU3M (KBapTHPaAHTCTBO, HaxJICOHMYECTBO). Herpoduueckue
B3aUMOJIeHCTBUS  (Tomuueckue, (Qopuueckue, (¢dabpuyeckue). 3HaUYeHUE
OMOTMYECKMX B3aMMOJEHCTBMIA [UIi CYyIIECTBOBaHHMS OpraHM3MOB B cpelne

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

7.3

OKOJIOTHYECKHUE XapPaKTCPUCTUKU TIOIMYJIIAIINH. HOHYJ'I}II_[I/ISI Kak OHOJIOrHYecKas

cucreMa. Posib HEOTHOPOIHOCTH cpefibl, PU3HUECKUX OaphepoB U OCOOCHHOCTEN




OHOJI0TUM BUJIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHOHN CTPYKTYpBI MOMYJISIUI.
OcHOBHBIE MOKa3aTeau NOMYJSLUWU: YUCIECHHOCTb, IJIOTHOCTb, BO3pPAacTHAas H
MOJIOBAasl  CTPYKTYpa, pOXKIAeMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpausi.

Dkonoruueckasi CTpykrypa nomyiasuud. OILIeHKa YHUCIEHHOCTH MOMYJISALMH.
JluHaMuKa TOMyJSALUUU U €€ peryisalusa. buoTudeckuil NMOTeHIUaN MOIYJISLUH.
MopenupoBanue AWMHAMUKM —nonyiasiuud. KpuBble pocTa  UMCIEHHOCTH
nonyisiuud. KpuBble BbDKMBaHUA. Perynsius 4uMCIIEHHOCTH MOIMYJSIIUN: POJb
(akTopoB, 3aBUCANIMX W HE 3aBUCANIMNX OT TUIOTHOCTH. OKOJOTUYECKUE
cTpareruu BUJoB (r- u K-ctparerumn).

[lonssitue 00 »dKojormdeckod HuUmIe Buaa. MecrtooOuTtanwe. MHoOromepHas
MoJenb dKkonorndyeckod Humm Jx.M. XatumHcona. Pa3mepsl 3KOI0rHMYecKOn
Huy. [loTreHnManpHas U peaau3oBaHHAS HUILH.

Buag xak cucrtema nonynsuuid. Apeanbl BUIOB. Buabl U UX KU3HEHHBIE
CTpaTerHMu.  3aKOHOMEPHOCTM  MOBEACHHMS W  MHUIpauud  >KMBOTHBIX.

buonornueckue nHBazun JYyXCpOAHBIX BUIOB

7.4

CoobmectBa opranu3moB. buoneHo3 u ero crTpykrypa. CBs3U MEXIy
opranm3MamMu B OwuoreHoze. DkocucTeMa Kak OTKpbiTas cuctema (A.Jx.
Tencnu). DyHKUMOHANBHBIE OIIOKM OPraHU3MOB B JIKOCHCTEME: MPOIYIICHTHI,
KOHCYMEHTHI, penyueHTsl. Tpodudeckue ypoBHH. Tpoduueckue 1enud U CETH.
Abuotndeckue 61moku sKocucteM. [1ouBBI M MBI B 3KOocHcTeMax. KpyroBopot
BEILIECTB U MMOTOK YHEPTUU B SIKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBbI. buomacca v NpoayKIus. DKOJIOTUYECKHE
nmUupaMuJabl YUCCII, OHMOMAacCCHI U OHCPIUn.

HampasrienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYyKIeccuH. [lepBuuHbIe U
BTOPUYHBIE CYKLECCMM M MX IPUYMHBL AHTpPONOI€HHbIE BO3JACHCTBUA Ha
cykueccun. KimmmakcHoe coobmiectBo. bruopasnoobpasue u moiHota KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

[Ipupoanbsie 3KOCHCTEMBI. AHTPONOTEHHBIE HSKOCUCTEMBI. ATPO3KOCHUCTEMA.
ArporieHos. Paznuuus Mex1y aHTPOIOT€HHBIMU U IPUPOIHBIMHU SKOCUCTEMAaMH.
Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opozackas dmopa u
¢dayna. CuHaHTponu3aus TopoJcKoil payHsl. buonornueckoe u Xo3siiicTBEHHOE
3HAYEHUE arpo’KOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOpMHpOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHU3MOB B SKOCUCTEMAX.

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

AHTPONOT€HHBIX BO3CHCTBUN

7.5

buochepa — oOmemnanerapHas oOojouka 3emiid, TA€ CYIECTBYET WIH




cymecTtBoBasnia xu3Hb. Yuenwe B.M. Bepnaackoro o Ouocdepe. ObGnactu
ouocdepsl u e€ cocta. JKuBoe BemiecTBo Onochepsl 1 ero PyHKITHH.
3aKOHOMEPHOCTH cyllecTBOBaHUs Ouocdepbl. OcoOeHHOCTH Onocdepsl Kak
rno0anbHOM  ’KocucTeMbl.  J[MHamMHueckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB u OHWOreOXMMHUYECKHME IUKIBI (yriepona, asoTa).
PutmudHOCTS siBeHUI B 6nocdepe.

3oHanpHOCTE Ouocdeprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHAPA,
XBOWHBIE Jieca, CMEIIAaHHBIE M IIMPOKOJMCTBEHHbIE Jeca, CTENHd, CaBaHHBI,
MYCTBIHU, TPOIMYECKHUE Jieca, BBICOKOTOphbs. KiumaT, pacTUTeNnbHBIA U
KUBOTHBII MUp OMOMOB CYIIIH.

CrpykTrypa U (QyHKLHUS KUBBIX CHUCTEM, OLEHKAa HUX PECYpPCHOIO MOTEHLMAIA U

o6unochepHbIX QyHKINN

7.6

DKOJIOTHUECKUE KPU3HUCHI U UX TMpUUUHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arps3HeHue BO3MYIIHON cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOW CPEJIb.
Oxpana BoAHBIX pecypcoB. Pa3pymenue nmouBbl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knmMmara.

AHTpOIIOT€HHOE BO3JCUCTBUE HA PACTUTENIBHBIM M KUBOTHbIA Mup. OxpanHa
PaCTUTENHHOTO W KUBOTHOrO Mupa. OCHOBHBIE MPHUHIHUIIBI OXpaHbl MPUPOIBL.
Kpacuble knuru. Ocobo oxpansemble mnpupojansie Ttepputopun (OOIIT).
Borannueckue caapl ¥ 300J0THYECKUE TTAPKU.

OCHOBHBIE TPHUHIMUIIBI yCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA U TMPHUPOJBIL.
PamonanbHO€  MPHUPOJOINONIB30BAaHME U COXpaHEHHE  OMOJIOTHYECKOTro

pa3zHooOpa3zus 3eMiu




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI IS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






