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MNOSCHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydebHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHus pa3paboTaHa Ha ocHOBe dDenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénHoro ypoBHsi uzyudeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EctecTBeHHO-
HayuHble mpeameTb». CorimacHo mnonoxenusMm OPIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepeHupanii  oOy4eHUsT Ha YpPOBHE CpPEAHEro OOIIero oOpa3oBaHUSl U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CPEeAHUM
o01uMM, cpeHUM NpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PAa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C NpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTHM HAy4yHOI'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrHueEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydeObnomy mpeamety "buomorus" naér mpeacraBieHUE O
Heau M 3ajadax M3ydyeHus yuyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYPHUpOBAaHME TIO pa3ieliaM ¢ TeMaM, paclpelelieHhe Mo Kiaccawm,
PEKOMEHIyeT MOCIe0BaTeIbHOCTh M3YyYEHUsS YYEOHOro marepuaia ¢ ydEéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OO0miero oOpas3oBaHusi, Oyiaromaps YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpeboBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METAIlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeaHero o0I1iero oopa3oBaHus.

VYueOnsbiii npeamer «buosorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OuOoJIOTMYECKOoe O00pa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



pacimidpeHie U yriayOslieHne 3HaHUWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yyenue yudeOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K IMOCIEAYIOIIEMY IOIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TP  H3YYEHUU  OOyUYaAIOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mipodeccur. Bo3MokHA Takye HHTErparusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, TOJYYEHHBIMU OOYYAIOIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHUIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTaHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTHU U
OMOIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CUHTETHUYECKOM
OMOJIOTMHU, AKTyalU3UPYIOTCS 3HAHMS OOy4yarlMuXcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00€CIEUUTh  OCBOEHHUE
O0Oy4YaroIIMMUCSE OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTMYeCKUX 3HaHUM. J{7s
pa3BUTHS M TOAJEpKaHUS HHTEepeca OOydaromuxcs K OHOJOTMH Hapsiay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuaia B COJEPKaHUU MPOrPaAMMBbI
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM WuIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PElICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriryOnéHHOM YpOBHE —
OBIAJICHHUE  OOYyYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTu
npo(heCCUOHATIBHOM JAESITENbHOCTH, CBSI3aHHOM C Ouosorned, Wi K BbIOOPY
y4eOHOT0 3aBeICHUS IS IPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, B, OMOreoneHos3, onocdepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pPAa3BUTUSA, TEHETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCEeNOBaHUM B JabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZicHue OOy4YaloIMMUCS  YMEHHUSIMH: CaMOCTOATEIbHO  HAaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@uIIakTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW KM3HENEATETbHOCTH B UPE3BbIYAHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaAIOIIUXCS MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpOIlECCE 3HAKOMCTBA C BBIIAIONIUMUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOruei
OMOJOTNYECKOTO UCCJIEI0BAHMS, IPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJCTUPOBAHUS OMOIOTHUYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YJaIONUXCsl IICHHOCTHOTO OTHOIICHMSI K )KUBOW TIPHUPOJIE B
IIEJIOM M K OTJICTTLHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrue  OOyYarONIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHrne 0€30MaCHOCTH >KU3HEAEITENbHOCTH B YPE3BbIUAMHBIX CHUTYAIUsX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHU U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM Uil  OCO3HAHHOIO  BbIOOpa  00yYarolMMUCH
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPHH, CHOCOOCTBYIOLIEH
nocJenyonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OHMOJIOTMU Ha YIIIyOJIEHHOM
YpOBHE cpelHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 knacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOIOTHU
OCYIICCTBIISAETCSA ¢ YYETOM CHEIU(UKU ero COJAepKaHWs W HaNpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHWS B OpPTaHM3AIUSAX  CPETHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTUH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUH MPOSKTHBIX M YYEOHO-MCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIACTCS ydYUTEJIEM Ha OCHOBE HMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJEPXKXAHME OBYUEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPHUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHre OMoJOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouoioruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. [JapsuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTUM C APYTUMHU Haykamm», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTeMbl Kak NpeaMer u3ydeHusi Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMU,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTnyeckuit), Ouochepusniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3yydaromue ,’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPTraHU3ALUU.

N3yuenne >XKuUBBIX cucTeM. Mertoasl Ouosiorudeckor Hayku. HaGmromeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHaTue o 3aBUCUMON 1
He3aBUCUMOM TiepeMeHHOU. [IlnaHupoBanue skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runote3a. [lonsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYE€HHBIX
pe3ynbraroB. [IpUunMHBI UCKaXEHUs PE3YIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBbIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasT MUKpockonus. Kongoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHA METOJO0B MUKPOCKOIIUI.

OOopynnoBaHHEe: CBETOBOM MHMKPOCKON, MHMKpPOIpEnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, saekrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, PEAreHTa, y4acTHE B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperyssiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.



YraeBoasl. MoHOCaxXapu/bl, TMCAXapU/ibl, OJUTOCaXapy/abl U MOJUCAXAPHU/IBI.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonorundeckue ¢GyHKIUUA
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsisu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocghamoer (HT®). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouoiorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMPYKmMypsl U QYHKYUL OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzatin u
opeaHudecKul cunmes 6UOMONEKY U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoie», «PacnpeneneHne XuMHUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «llepuoguueckass TabavIia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbl», «CTpoeHHE MOJICKYI
yrieBoioBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Mosekysbl ATOy.

O6opynoBaHMEe: XUMUYECKAsI TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C TMOMOIIBIO Ka4€CTBEHHBIX
peaKIuii».

JlabopaTtopnass  paGora  «lcciemoBaHWe — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KIETOK: 3yKapuoTHuecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.



CtpoeHue mpokapuoTHIecKoi kiieTku. Kierounas cteHka OakTepuii U apXxei.
Oco0OeHHOCTH CTpOEHHUsI TeTepoTpOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BEIIECTB Yepe3 IIa3MAaTHYECKYI0 MeMOpaHy: MMacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUUHBIA W BTOPHUHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QYHKIHMH KJIETOUHOM CTEHKH pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkdu. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHbIX OpPraHouAOB KieTKH. CTpoeHue IpaHyJIIpHOTO PETHUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pactuTesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuiM u miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. IIpomescymounvie Gunamenmel.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. Kietounsrit
ueHtp. CrpoeHwe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCTpaUuU



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIeTKm», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl OaKTEPHATBHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue II1a3MOJIM3a W JAEIUIA3MOJIM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTudeckoe obecnedeHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munul
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpocTh (poTtocuHTe3a. 3HaUeHUE (POTOCHHTE3A.

XEMOCHHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIHE OaKTepuH, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIo oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax Ouojgoruueckoro okucienus. Lluknnueckue peakuuu. OKUCIUTENbHOE
dbochopunupoBanue. Ouepeus memoOpanno2o epaouenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes] aHa3pOoOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUECKUN 0OMen», «brnocuHTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTtopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlaGopaTopuasi padora «/3yueHue (epMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciienctBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanu3anus HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOZ, €ro cBoucrTBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponbp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmoresa
ornepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTouHslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0HUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz o6onvuux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynxyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JeMoHCTpanun

[Toptpersr: H. K. Konbuos, /1. 1. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuii Kom», «BUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. WMutepdaza u Mutos.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMIOCTMUTOTUYECKUM), CHUHTETUYECKHUH WU
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUo bl UHTEPGa3bI.

Martpuunbii cunres JIHK — permmkanwma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbeli  HaOboOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuTOKMHE3. bHosiornyeckoe 3HayeHUeE
MHTO3a.

Perynsumuss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — anornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpoMmocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOpEIIIKa JTyKa».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpenapaTax».

JlabopaTtopHnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHHUS U JKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIUI U pacoOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKA. TWIBI KUBOTHBIX TKAHEW: DIUTEINAIIBHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUsA, (PYHKUMNA H
pacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrtenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. IIuTraHue XKUMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. JIpixanue pacteHui. JIpixanue sxuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTteMa 4enoBeKa. MeXaHW3M BEHTWIILUU JIETKUX Yy NTHL H
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y XKUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplila v €€ peryJisinus.

Beigenenue y opranu3MoB. Beigenenue y pacteHuid. Breigenenue y
XKUBOTHBIX. CoOKpaTturesnbHble BakyoJau. Opransl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM U BBIJIETUTENBHONW cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CTpoeHne U (pyHKIIMOHUPOBAHHE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3almyra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX HPOHU3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierudUIecKuii
UMMYyHUTET. Teopusi KIOHaIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perysinus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxumocts M peryinsuus y
pacteHuil. PocToBele BemecTsa U UX 3HaYCHUE.

HepBHasg cucrema u pediekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbHasi peryisiius M 3HAOKPUHHAsA CUCTEMa >KUBOTHBIX M YEJOBEKA.
JKenespl HSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBsA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIHN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl LIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHeEEe CTpOEHHE
HaceKoMbIX», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «CKEJIET 4YeIOBEKA»,
«IImmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «JlpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplieuHas  cucreMay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieunomnonoctHeie», «CxeMa  NHUTaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OOopynoBaHHe: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, WTJIOKOXHUX, KUBBIE SK3EMIUISIPhI KOMHATHBIX PacTeHHH, repdbapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmaina U OesKOB Mo IeicTBUEM (HepMEHTOB, 000pyA0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHUIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonmoBele kieTkn, Wik rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Me€Ho3a M TIOJIOBOTO Tipolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['ameToreHes y ;kMBOTHBIX. [10JI0BBIE Kee3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOIOTBOPEHMS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHupoéanuoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3animHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHUS SKMBOTHOTO KakK pe3ysbTaT  HepapXUUECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpHOHANBHOE paA3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneuelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HaYE€HHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUlbl pocTa KUBOTHBIX. DaKTOPBI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJssiluyi OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammn, X. llIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAIb», «Pa3MHOKEHHE 3BIJICHBD»,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpEnaparhl SUIEKICTOK MU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax.

IIpakTuuyeckass padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICIINX
pacTeHun».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUH
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TOHSITUSL U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOABI  TCHETHKW: THOPUIOJOTHYECKUN,  ITMTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasuioB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOTo nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHU/IHOTO CKpelMBaHus. [ unore3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIECIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILLBaHUS.

CuennienHoe HacienoBanue npuszHakoB. Padotel T. Moprana. CueniieHHoe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIl U reTeporaMeTHsli Ioj. ['eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUVIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponusi — MHOKECTBEHHOE JECHCTBUE
resa. MHOXECTBEHHbIM ajuleln3M. B3auMoaenucTBHE HEaUIENbHBIX I'€HOB.
Kommnementaprnocts. Onuctas. [Tonumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TMPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeThdyeckue acmeKTbl KOHTPOJS H
M3MEHEHUS HACJIeJICTBEHHON NH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3akoH
Mengens», «AHanu3upymoollee CKpeluBaHuey», «HernonHoe ITOMUHUPOBaHUEY,
«CrenyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka momay,



«Kapuotun uenosekay, «Kapuotun apozodpuib», «KapruoTum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €MHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M PaCHICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JIJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ydbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUS Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUK (EHOTHIIA.
N3MeHYnBOCTh Tpu3HAKOB. KauecTBEHHbIC M KOJWYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOAU(PHUKAIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OJTHOr0 BUIA.

MyTanimonHass M3MEHYMBOCTh. BuUIBI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MYyTallMd. SnepHble U
HUTOIIa3MaTHYecKkre MyTanuu. CoOMaTUYECKUE U TOJIOBble MyTauuu. [IpuunHb
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctd (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOb NUSEHeMmUYecKux @akmopos &
HAC1e008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JemoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoauduKaoHHAs
U3MECHYHUBOCTHY, «KomOnnaTtuBHas U3MECHYHUBOCTBY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YeI0BEKay, « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uyenoBeka. MexayHapogHas mporpamMma HUCCIEOOBaHUS TE€HOMA
yejaoBeka.  MeToapl  M3yYyeHMsT TE€HETUKHA  4YEJOBEKa: T'€HEAIOTMYECKHUM,
OJIM3HEIIOBEIM, IIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYIAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UKCIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHble 3a001eBaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACNEeNCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALCHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUuecKoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(GbU3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpY»Karolieu cpenl. ['enernueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cerekuusi OpraHu3MoB

JlomecTuKanusi W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIUHU.
Yuenne H. WM. BaBumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOI
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTHYECKHUX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMoOHHON padoThl. McKyccTBEHHBI OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. Oransl KOMOMHAIIMOHHOU CCJICKIINH. HcnwiTanue
Mpou3BOAMTENCH 1O TOTOMCTBY. OTOOp MO TEHOTHUIY C IOMOIIBIO OICHKU
¢deHoTuna NoToMCTBa U OTOOP IO reHOTHUITy ¢ momonIbio aHanu3a JJHK.

HckycCcTBEeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. lcnonp3oBaHME TE€HOMHOTO pPENAKTHUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Tonyuenue HOJIUIIIIONIOB. BuyTpuBuaoBas ruOpUAn3aIHs.
brnu3kopoACcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3e1€Has
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOIMYed s cOo3JaHMsl  HOBBIX COPTOB M T'HMOpPHUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax VIVUUeHUs CYUeCmayoumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIeO008aAHUI,
nepeodosvlx uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
JlyxbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI IPOUCXOXKIEHUS K MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSIJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metoppl cenekuun», «OTnanéuHas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTreHuN».

Ikckypeuss «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUHUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AWCTBO, B JIabOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaguimonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHUe, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnHe. Mukpoouonoruueckuit cuHte3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MMOJIYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJZIEp>KaINX HE BCTPEUAIOIINECS B MIPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounass unxeHepus. MeToapl KynbTypbl KJIETOK M TKAaHEW PACTECHUM U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEIEKIUH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po8enus, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI€HHOM  HMH)KCHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUISl OLEHKM COCTOSIHHSA €ro 340poBbs. Mcmosb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3MAaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHMEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl n cxemsl: «/cnoap30BaHE MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
POMU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast UHKEHEpUs».

JlabopaTtopHnasi pa6ora «/3ydeHnue 00beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «bUOTEXHONOrMsT — BaKHEWINas MPOU3BOAUTENbHAS CuUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).

11 KITACC

Tema 1. 3apoxneHue W pa3sBuUTHE 3BOJIOLMOHHBIX NpeACTABJICHHUN B
omnoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHu3Ma. JKusHe u HayuyHas fesrenbHocTs Y. JlapBrHa.

JIBroKy1IME CUIIbl HBOJIIOLMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTHYecKOoW Teopuu sBomonuu (CT3). HeirpansHas
teopusi sBojonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouosiorus. 3HayYeHUE
ABOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCcTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, [x. Xonnein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxoaku Y. {apsuna», «Dopmbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHJI 3BOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUU IBOTIOLIUNY.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesed B Homymsiuusx. O@dext
ocHOBaTend. Iggexm oOymuinounozco zopaviuika. CHUdCEHUe 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauun.  M3onsuus  mOMyJISLMA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrtop dBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIMIMA
(mm3pyntuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOMIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIIOLIUU.
Bo3HukHOBeHHE — mpucnocoOieHud y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOp(OIOTrHYECKue,
dbusznonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — ximrodeBor ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUYECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (OPMUPOBAHUS OUOTOTHYECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCcTpau

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsironnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl HBOJIIOLUN», «DKOJIOTMYECKass M30JsUUs MONYJALHN ceBaHCKOU (openn»,
«l'eorpaduueckass M30MIAIUS  JTUCTBEHHHUIIBI CHOUPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MBnycrpuanbablii MenaHnu3m», «/KuBble uckonaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npupose», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHuE
TPEX BUAOB JaHABIIIEH», «IDKOJIOIMYECKOE BHI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamycTHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJI).

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAS 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHIOB IO MOp(OIOrHIecKOMy
KPUTEPUIOY.

Tema 3. Makpo3BoIIOINS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpol3BOMIONMHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoruu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonasl u3yudeHus: 3Boironuu. CpaBHeHHe GIOpBl U
¢dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGnmactu 3emun. Bumbli-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABl MU3yUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTalli{ U 3BOJIIOIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLUY.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. KoBaneckuii, ®. Mrosuiep, 3. ['ekkenb.

Tabmuubl 1 cxembl: «OWIOTEHETUUECKUN DS/ JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HaudanpHbple cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAIOTUYHBIE OpraHe), «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIlpaBJIeHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHW3MOB, MYJISI’KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHU )KU3HU U €€ ONpOBepKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHn4YecKkux BemecTB K3 Heoprannueckux. Omeitr C. Mumiepa u I'. IOpm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. KoarepsatHas rumoresa A. .
Omnapuna, TunoTe3a nepBudHOro Oyinpona Jx. XomnaeitHa, TeHeTUYECKasi TUTOTe3a
I'. Ménnepa. PubGozumsl (T. Yek) m rumorteza «wmupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopust 3emuin U Meroabl €€ wuszydeHus. VIckomaemble OpPraHHMYECKHUE
octaTkd. ['eoxpoHomoruss u e€ wMeronpl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHOJIOorus. I'e0XpoHoIOrnuecKas mKaia: 30Hbl, 3pbl, IEPUO/IbI, STTOXH.



HauvanbHbie 3Tanbel opraHndeckor sBosirouuu. [losgBieHne u 3BOMIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOreHe3). DBOMIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. IlosiBieHHE CIIOPOBBIX pPacTeHUU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxkaeHue NIBETKOBBIX
pacTCHUM.

OCHOBHBIE€ ATalbl ABOJIONUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MICKONMUTAOUIMX U
ntui. Ilpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
majgeo30i, Me3030M, KaiHOo30¥. OOmas XxapakTepucTHKa KiIuMara |
reoJIorndeckux TmporeccoB. llosiBieHre W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenusi 6MopasHO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apOoXKIeHUsl Xu3HW», «Cxema ombita C. Mwummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoNOUUN», «['€oXpoHOJIOrMYecKas  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOIONUNY, «CxeMa 00pa3oBaHHS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokiierounsie Bogopocin»y, «Mxm», «llanopotHukm», «l omoceMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIEY,
«IInockue 4EPBUY, «UIEHUCTOHOTHEY, «PBIOBI», «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonurarommue», «Pa3Butne Xu3HU B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOT0 MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHLl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3ydyeHno aOMOr€HHOTO CUHTE3a OPraHUYeCKUX COEIMHEHUN B
NEepBUYHON aTMocepey.

JlabopaTtopnasi paGora «l3yueHue M omnHMcaHWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydueHne OCOOCHHOCTEW CTPOCHUSI pPaCTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBlEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHble
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BEKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTUYECKHE, ($hU31M0I0r0-0MOXUMHUECKHUE,
noBesieHueckre. OTan4us 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJIOBHONO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOJIOruYecKre, CollualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE MTOHTHIBI — OOIIHE TPEIKH YeTTOBEKOOOPA3HBIX 00€3bsH U
JoJie. ABCTPaIONUTEKN — JBYHOTHE MPEAKH JtoJeh. UenoBeK yMelbli, nepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmME  MPENIoK
HEaHJIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. YemoBeK HEaHAEPTAIbCKUAN
KaK BHJ JIFOJEH XOJOJHOTO KJIMMaTa. YeloBEeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreneTrka U NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbBIA Tpouecc W noauMop@usM. [lomyssiiMoHHBIE BOJHBI,
npetid reroB, murpanus u «3GQeKT ocHOBATENs» B MOIMYJIALUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. I[loHdatue o pace. bosblume pacel: eBpomneowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpemss M myTu paccelieHHsl 4eloBeKa IO IUIAHETE.
EnuHctBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroLIEeH Cpebl.
Bnusnue reorpaduueckoil cpeapl M aApedida reHoB Ha Mopdoiorui U
(U3HOJIOTHIO YETIOBEKA.

MexauciuuIuIMHapHble  METoAbl B (u3uuecko  (OMOJIOrMYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. buoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . 5. Pornnckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToJIbl aHTPONOJOTuNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBexkooOpa3Hble 00€3biHb, «CKeleT YegoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpainonutek», «UYenoBek  ymensii», «YenoBek
MPSIMOXOAIIMIY, «JleHncoBCkui yenoBek» «Heanaepranbubny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKa», «Packl UeloBeKay.

OO6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeloBeKa, penpoaykuuu (dororpadhum) KapTUH C
MUQOJIOTHYECKUMU U OHOJICUCKUMM CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BeKa, MOJIEIb
yeperna 4eJOBeKa W 4Yepena IIMMIAaH3€, MOJENb KHUCTH YEJIOBEKa M KHUCTU
HIMMIIaH3€, MOJEIIA TOpCca MPEAKOB YeJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTalNi YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAIOLIel cpeoi

3apoxaeHue U pazBuTue 3kojorud B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAYKaMH.



Metoasr sxonoruu. [loneBbie HaOmMoOnEHUA. DKCOEPUMEHTHI B 3KOJOTHUU:
NPUPOAHBIE W JIabopaTopHbie. MoOJETMpOBaHWE B HKOJIOTUU. MOHUTOPHUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€il YeENOBEYECTBA C NMpUpoaoil. PopmMupoBaHHE
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpr 1 cxemsl: «Pa3gensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLEH CPEebI».

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBmino muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuil daxrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOIO CHEKTpa HAa OPraHu3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHas poJib CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKO-xuMUYecKue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJuyHble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HU.

XKuznennoie Qopmbl opranusmoB. Ilonstue o Ku3HEHHOH (opme.
XKuznennsle POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS M 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuueckue, dadpuueckue). 3HAYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI JKUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIOKpOBHbBIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3noNOrHMUecKue aaanTaiuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHble  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUSY, «XulHudecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTECHUM, CBETOJIOOUBBLIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJICKIIMUA KMBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKITUU DPACTCHHH M >KMBOTHBIX PA3IUYHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpIisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pacTEeHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISILHH. [lonmymsimuss~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (Pu3ndecKkux 6apbepoB U
0COOCHHOCTEM OMOJOTUHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyysiuid. OCHOBHBIE TOKa3aTENW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi M IIOJIOBAasi CTPYKTYpa, POKIAEMOCTb, HOPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJAIUMUA U €€ PEeryJdiud. BUOTHUYeCKHil MOTEHIMAT TMOMYJISIHH.
MoaenupoBanyue TMHAMHUKHA TONYJISITAK. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonarue o0 sKoJloTMYECKON HUIe Buaa. MectooOuTanue. MHoroMmepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XatumHcoHa. Pa3mepbl 3KOJIOrHYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BHIOB. BUABI M HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM UYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  nomnyiasiuun», «Bo3pacTHble  NHpaMHUIbI
nonyasiuun», «CKOpPOCTh  3aceleHUs TMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xkonorudeckort Humm Jx. M. XaTunHconay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMU YKUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoGieHus ceMsH  pacTeHHH K
PaCCENICHUIO.

Tema 9. Ikos0orust coo01IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3uM MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kKak OTKpbITasi cucrema (A. JIx. TeHncinu). OyHKIHOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHThI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTeMax. KpyroBopot BeIeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE TUPaAMU/IbI YK CEN, OMOMACChl U SHEPTUH.

Jlunamurka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHoe coo0riectBo. bropasnoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbBIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbiopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmoi 8030elicmeus 3aepA3HEHULl PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IDKOocUCTEMaA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OPraHu3MOB B 3KocHucTeMe», «KpyroBopoT BELIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID,
«IJKonoruyeckas nmupamMuia OMOMACChl», «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopor BelIECTB U MOTOK
HHEPrUM B arpoueHo3ey, «[Ipumepsl ypOosKocUCTEMY.

O6opynoBanue: repdbapun pacTeHU, KOJUICKITMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «l3yueHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIX B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CYILECTBOBAaJIA KM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6aactu 6mocdepst u e€ cocras. XKuBoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMUYECKHE HUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeca, BHICOKOTOPhs. Kimmar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QYHKIUS )KUBBIX CUCTEM, OILICHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIU.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxemsbl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEY,
«KpyroBopoT yriepona B mipupone», «KpyroBopoT Kucaopoja B TPHUPOJE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHble OMoMbl cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMH YKUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arpsS3HEHHE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansemblie npupoansle Ttepputopun (OOIIT).
boranudeckue caibl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA W TMPUPOJIBI.
PanmonanpbHOE  TPUPOJOMNONIB30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE TIOCIIECTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonocuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonnsvie cucmemsi, obecneuusaowue 00Cmyn K
ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



Kopeaburumayuu dKocucmem U cnocob6os 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuublt u  cxembl:  «3arps3HeHHe  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS
OoOy4JalomMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpEIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXXJaHCKOM MUJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue NpasoCoO3HAHUsi  DKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIAMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEILHOCTH B COOTBETCTBHH C
TPAAUIMOHHBIMU POCCUMCKUMM COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WIMUU JIMYHOCTH, MNATPUOTHU3MA U
YBAXXCHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULMSAM MHOTOHAILMOHAIBLHOTO Hapoaa Poccuiickon denepauuu, Npupose U
OKPYKAIOIIEN CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONbITA U ONbITA ACATEILHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YyYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA M MPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAESATEIbHOCTU IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUHM YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MPU OOCYXKICHUU CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IEPE]
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM MPHUPOJIbI,
JTOCTUX)eHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMIICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTbB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodheccCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOTr0 BOCIIUTAHMSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pELICHUH NpoOJieM, CBSA3AHHBIX C pPalMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAIOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVUCTBUN U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE creruduKd OHOJIOTMM KaK HayKd, OCO3HAHHUS €€ poJikh B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M PEMICHHH MpoOsIemM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JJI1 COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMUIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJEMBbI  pPa3BUTHUS
YEJI0BEYECTBA, MMOMCKA MyTEeH BBIXOAA U3 II100aJIbHBIX IKOJOTUYECKUX MPOOJIEM U
oOecrieyeHusi  mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHUN B IENISIX
MOBBIINIEHUs OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPpaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPY U3y4YCHUH OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJIb30BaTh [OJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOUIUXCS JAHHBIX C [IEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILECTBISThH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESTEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO M|
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMbIe JUISI (OPMHUpPOBAHHS MHUPOBO33PECHHUS OOYYarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeUNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SBJICHUE, MPOIECC,
CHUCTEeMa, Hay4dHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
HcclieJOBaHUE,  HAOJIOJICHUE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHUS (ITO3HABATENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHOHATBHOM
rPaMOTHOCTH U COIIMAJIBLHOM KOMIIETCHIIMM OOYyYaroIIuXcsi; CIOCOOHOCTb
oOyuaroumxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBanust y oOyuwatomierocss OyayT c(OpMHUpOBaHbl IO3HABATEJbHBIC
yYHHUBEpCaJbHbIEe yueOHbIE JEMCTBYSI, KOMMYHHUKAaTUBHbBIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsITUBHBbIE YHUBEpCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEAHEr0 OOULIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHUecKHE TeHCTBUA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH U aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHHHM 3HAHUI MPUEMBI JOTUYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(UKaIu, 0000IIEeHUs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATDH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUH HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 00bsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIIBICHHBIX B PAa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIETOBATENBCKON U IPOCKTHON JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWS, €ro WHTEPIpETAINH, MNPEOoOPa30BaHUIO M TPHUMEHEHUI0 B Y4YEeOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YU€OHBIX M COI[MAIBHBIX MTPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHBIE 3aJauylM B 0Opa30BaTEbHON
TESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJ€ pCEIIeHHS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3aX [aHHBIX, B VIHTepHETe), aHAIN3UPOBATH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmalmu (cxembl, rpaduky, TUarpaMMbl, TaOIUIbI, PUCYHKU
" JIpyroe);

UCTIONb30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko HMHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAacloO3HAaBaHWS W 3aWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBIATH KOMMYHHUKAIIMHA BO BeeX cepax KU3HU, aKTUBHO y4acTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEICTBA OOIICHHs, MOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHM OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBOXKHUTEIIHLHOE OTHOIIICHHE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHIWBUIYyAIBHON
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOH 3a7a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHN C yd4&€TOM OOIMUX
WHTEPECOB M BO3MOKHOCTEN KaXKJOT0 YJieHA KOJJIEKTUBA;



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOErO BKJIAJa M KaXJOTO YYACTHUKA KOMAaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUW IEJEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
poOJIeMBbl, CTaBUTh U (HOpPMYIHUpOBaThH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH  pPELICHUS NpoOsieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yu4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHLIMU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIEKCHH AJsi OLEHKH CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTAaThl OCBOCHHUSI COJEpXKaHUSI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npoduapHOro  o0yueHust  oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUIA 110
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XW3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEACTABICHBI IO
roJiaM U3y4eHHUsl.

[IpeameTHBIe pe3ynbTaThl OCBOCHMS ydueOHOro mpeamera «buonorus» B 10
KJlacce NOJIKHBI OTPaKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroHaIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboiu3M, TOMEOCTa3, CaMOPETYJISIHUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeopHsl
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  MPOUCXOKICHUS  KYJbTYPHBIX  pPAcCTEHUN),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TMO3HAHUS, HCIOJb3yEeMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: OOMEHA BEHIECTB (METabOJIM3M), MPEBPAILCHUsI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  MHJIMBHUIYaJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAYy CHCTEMaMU OPraHoB M HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dhaxkTOopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTeNbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIETyeMbIMU OMOJIOTMYECKUMHU IIPOLECCaMU U SBJICHUSMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GopMyIupys Ledb HCCICIOBAHMS, aHaJU3UPOBATH IOJYYCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIoruw,
AKOJIOTUM U METUIIMHE, MPOBOAUMON Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEICTAaBIATh  MOJYYEHHBIE  pe3yslbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouomorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABIEHHOE HW3MEHEHHE T'€HOMa M CO3JaHhe TPaHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SICTBA, MUILEBOM MPOMBIILIEHHOCTH, YIIayOJasTh MO3HABATEIbHbIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
K1acce NOJIKHBI OTPAXKATh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApPTUHBI MHpa, B IO3HAHUHU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJeM 4YeloBeuecTBa, a TakKKe B PEUIEHUU BOIPOCOB PAMOHAIBHOIO
PUPOOIOIH30BaHUs, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHWUW, KOTOpas BKIIOYAET
ONpENENEeHUs] M TOHMMAaHWE CYIIHOCTA OCHOBOIIOJAralmIIuX OHOJOTHYECKUX
TEPMUHOB U MOHATUH (BHJI, 3KocucTeMa, Oumocdepa), OMOJOTMYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIHH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasiaeHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), nmpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAaMU  HAyYHOTO  IO3HAHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJeHUE, SKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM M Ouocdepbl, CTaOUIU3UPYIOMIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O or0opa, aIITONaTPUYECKOTrO u CUMITIATPUYECKOTO
BUI000pA30BaHUS, BIUSHUS ABMKYIITUX CHJI SBOJIONNUY HA T€HO(POH T TIOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOWTaHUs, YepeIOBaHUsl HANPABICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCAaMU HBOJIIOIUH,
JBIKYIIMMHU CHJIAaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM U
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUWTEIbHBIE  TPU3HAKKH  JKUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX U OMOTUYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEYECCTRA,;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4i, BISABISTH TPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OpAaTOpPHBIE M MpakTUYECKHe padoThl, cOOI0IaTh
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B Y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOJMYHO  TPEACTaBIATH  TOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri00aabHbIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHaTbHON
JESATEeILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUSI, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO35SHCTBA, MHUIIICBOU
MPOMBIIIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHAIBHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Konu4yectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakTHueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest

1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallieHue S3HEPTUU B 9 |

KJIETKE
7 Hacnencteennas uadopmanus u 9 0.5

peanu3zauus e€ B KIETKe '
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5

W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHn3MoOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

Kosnu4yectBo 4yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne ni/m Kourpoububie IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbpHas sxocucrema 6
11 UYenoBek u okpyxaroias cpeia 6
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue I/I3§'leﬂl/lﬂ 06p:30(ll:I;TeHLHLIe
padoThI padoThI pecypest
buosnorus kak KOMIUIEKCHAsI HAyKa U KaK |
4acTh COBPEMEHHOTO 00I1IecTBa
JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1
YpoBHEBast OpraHu3alys KUBBIX CUCTEM 1
Hctopust OTKpBITUS U U3YUEHUS KIIETKH. |
Knerounas teopus
MeTo/1bI MOJIEKYISIPHOM U KIETOYHOMN
ouonoruu. [IpakTrueckas pabora
«3y4yeHne METOI0B KJIETOYHON OMOJIOTHH | 0.5
(xpomarorpadusi, snekrpodopes, '
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»
XUMUYECKUN COCTAB KIETKU 1
MuHepasbHbIe BEIIECTBA KIETKU, UX |
Ouonoruveckas poib
Opranndeckue BEnecTBa KIETKH — OCNKH.
JlaGopaTtopHas pabota «O0Hapyx)eHne 1 0.5

O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»

CsaoiicTBa, ki1accuduxanys u GyHKuuu
0enKkoB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KICTKU —

10
YIIIEBOJIbI

11 Oprannyeckue BEIECTBA KIETKUH —

JIUIIH 1B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanue 0.5
HYKJIEHHOBBIX KHCJIOT, BBIJCJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocharsr (HTD)

14 CexBenupoBanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKNU

15 MeTto/1bl CTPYKTYPHOM OHONIOTHH

16 Tuns! knetok. [Ipokapuornueckas KieTka
CrtpoeHne 2yKapuOTHUYECKOM KIIETKH.

17 [TpakTuyeckas pabora «M3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTtuyeckas pabora «M3ydenue 0.5
JBUKEHUSI LIUTOIIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TosnyaBTOHOMHBIE OpraHON/BI KJIETKHU:

20 MHUTOXOH/IPHH, TIacTU IbL. JITabopaTopHast 0.5
pabota «VccrnenoBanue miaasmMoiansa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX )

21 HememOpanHbIe OpraHoOU/IbI KJIETKH

22 Ctpoenue u GyHKIMH s1Ipa




23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3IndHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CcTOpOHBI MeTabomu3mMa. Turbel oOMeHa
BemecTB. JlabopaTopnas padora
«M3y4yeHne KaTaIuTU4ECKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karasas3bl)»

0.5

25

depMeHTAaTUBHBII XapaKTep peakuii
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclieruIeHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpPhI U OEIKU-UHTUOUTOPHI

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe MTpoLeccoB POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.

JlaGopaTtopHast pabora «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U JTBIXAHUS

31

32

AspoOHBIE OpraHU3MBbL. JTaIlbl
SHEPTreTHYECKOro oOMeHa
OHeprust MeMOpPaHHOT'O TPaIUeHTa
npoToHoB. Cunte3 AT®: pabota




npoToHHON AT®-crHTa3bI

33 Peakuuu MaTpuuHOro cMHTE3a
34 Tpanckpunuus — Matpuunbiid cuaTe3 PHK
35 Tpancnsauus u e€ srarbl
36 KonupoBanue amunokuciot. Posb
pubocom B OmocuHTe3e Oenka
37 Opranu3zaiysg reHoMa y mpoKapuor u
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU
TE€HOB y SYKapuOT
Bupycel — BHEKIETOUHBIC ()OPMBI KU3HH U
39 oOnuratHele napasuThl. [Ipakrnueckas 0.5
pabota «Co3iaHnue MoJenu BUpyca»
40 BupycHrble 3a00s1eBaHus YeI0BEKa,
JKUBOTHBIX, PACTCHU
41 HanorexHosornu B OMOJIOrMY U METUIIMHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3yyeHne XxpoMoCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»
45 JleneHue KJIeTKU — MHUTO3
Tunsl knetok. KapruokuHe3 U HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOIIpemnapaTax)»
47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK




48

OpFaHI/I3M KakK €I1MHOC LICJI0C

Tkanu pacrenuit. Jlaboparopnas pabora

49 . . 0.5
«M3yueHue TkaHel pacTeHUI»
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHnue TkaHei 0.5
KUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabora «M3ydeHue opraHoB LIBETKOBOI'O 0.5
pacTeHUs»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[IumeBapurenbHas cucreMa 4ejaoBeKa

56 JlprxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJloBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHOCHas cucTemMa Mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Boigenenue y opranu3smMos

61 3amuTa y OpraHu3MOB

62 MMMyHHas cucTeMa 4enoBeKa

63 PaznipaxuMocTh U perymsiuus y
OpraHU3MOB

64 ['yMopanbHas perymsmus 1 SHIOKpUHHAS

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUST OPTaHU3MOB

ITonmoBoe pazMHOKEHUE

67

68

69

Metiio3

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

0.5

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

PocTt u pa3ButHe KHUBOTHBIX.
JlaboparopHas pabota «BblsiBieHue
MPU3HAKOB CXOJCTBA 3apObIIIeH
MO3BOHOYHBIX JKHBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlaGopatopHas pabota «CTpoeHHe OpraHOB
Pa3MHOKEHHUs BBICIIUX PACTEHUI»

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

74

75

OCHOBHBIE ITOHSITUSI U CUMBOJIBI T€HETUKH.
JlaGopaTtophast paborta «Jlpo3zodriia kak
00BEKT TEHETUYECKUX UCCIIEIOBAHNI)Y

3aKOHOMEPHOCTH HACJIEI0BAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3ydyeHue pe3yapTaToB MOHOTUOPUTHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

0.5

0.5




I_II/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpELIUBAHUS
77 Ananusupyroiee ckpenmpanue. Hemomxnoe |
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.
73 [IpakTudeckas padora «3yueHue | 0.5
pe3yJIbTAaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y 1p030(hUITBI»
79 L{uromornyeckrue OCHOBBI JUTHUOPHTHOTO |
CKpEILIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHAs TEOPHS HACIECTBEHHOCTH 1
82 ['eneruka nomna 1
83 'enotun kak 1em0CTHAs CUCTEMA 1
84 ['eHeTHYeCKUIl KOHTPOIb PA3BUTHS |
pacTeHui, ’KUBOTHBIX U YEJIOBEKA
35 N3MeHUnBOCTH ITpU3HAKOB. Buibl |
U3MEHYUBOCTH
86 MonuduxaonHas U3MEHYHBOCTh 1
BapuarmonHslit pan v BapualimoHHas
KkpuBast. JlaboparopHas paboTa
g7 «MccnenoBanue 3akOHOMEPHOCTEN | 0.5
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '
[TocTpoeHre BapHaMOHHOTO psAIa U
BApUALMOHHON KPUBOII»
28 I'enoTunM4eckast U3MEHUYUBOCTD. |
KoMOnHaTHBHAS N3MEHUHUBOCTH
89 MyTanuoHHasi U3MEHYUBOCTb. 1 0.5




90

[TpakTrueckas padorta «MyTtanuu y
Tpo30¢ Uikl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTalMOHHOI'O ITpo1mecca.
ONUIreHeTHKA U SIIMTCHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

0.5

92

93

MeToapl METUITMHCKON T€HETUKHT

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKHU B
npeaAOoTBpalliCHUHA U JICUCHUHU I'CHCTUYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabota «M3ydeHue copToB
KYJBTYPHBIX PACTEHHUI U TIOPOJ JOMAIITHUX
YKHUBOTHBIX»

0.5

95

MeTto/1bl ceeKIMOHHOM paboThI.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUN»

0.5

96

97

98

JlocTHKeHUs CeNeKIIMU PacTeHUH 1
#KUBOTHBIX. [IpakTiueckas padbora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3yUYE€HUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpacib

MMPONU3BOACTBA. HpaKTI/I‘-ICCKaSI paGOTa
«I/I3yquHe 00BEKTOB OMOTEXHOJIOT I

0.5

99

OcCHOBHBIC HANPABICHUS CHHTETUYICCKOM
OMOJIOTUH




100 XpOoMOCOMHAs M TeHHAasA UH)KEHEPUS 1
101 MeaunuHcKue OMOTEXHOJIOTUU 1
102 PeszepBHbiii ypok. [ToBTOpeHue, |
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOIT'PAMME




11 KJIACC

(baxTop 3BOJIIOLIUU

KosnuuyectBo yacos DJIEKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoapmpie  Mpaxruyeckue n3€qem«m 06p:30(ll:I;TeHLHLIe
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CUIIBI 3BOJIFOLIMU BUIOB 110 Y. |
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPO3IBOJIIOLUS U MaKPOIBOIFOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI HIBOTIOIUN 1
9 S¢dext ocnoBarenst. dpdexr !
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumepsl IpUCTIOCOOICHUH Y OpraHU3MOB:

MopdosiorHIecKue, GU3H0IOTHIECKUE,
OMOXUMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputrepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHeHUE BUI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIOIIH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIFOIIUN

buoreorpaduyeckue MeToab! U3ydeHUs
9BOJIIOLUH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MATEMATHIYECKUE




MCTOABI U3YUCHUA 3BOJTOIINHN

23 OO0111e 3aKOHOMEPHOCTH IBOJIIOIIH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLUU
)5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHayuHBbI€ NIPEACTABIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJIIOLIMU
28 ['unioTe3sl 3apoKICHUS KUZHU
Hctopus 3emin 1 METO/IbI €€ H3yUeHHUS.
79 Jlaboparopuas padota «3yueHue u
OIMCaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
3BOJIIOLIMU
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pactutensHOro Mupa. [IpakTiueckas
pabora «3yueHue ocobeHHOCTEM 0.5
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIle 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOEHHOCTH

18 CoBpeMeHHas cucTeMa OpraHuYecKoro
MIPOLLIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHSI — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B cUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIETa YEIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHne OHOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u MajeoreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
ajanTaruil 4eJIoBeKa

49 MexaucuuninHapHble METO/IbI

AHTPOIIOJIOTUHN




50 3apoKICHUE U Pa3BUTHE SKOJIOTUU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI )

5 3HaueHne YKOIOrNYESCKUX 3HAHUN I !
4eJioBeKa

53 Dxkonorndeckue GakTopsbl 1
Abuotnueckue akropsl. CBeT Kak

54 skosoruueckuii pakrop. JlabopaTopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI )
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaboparopHnast pabota «BrlsiBiieHHE 1 0.5
MIPUCTIOCOOICHHUI OPraHU3MOB K BIHSHHUIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopatopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHUsI OPTaHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1




IMOIYJI A

OcHOBHBIC TOKA3aTSIU NOMyJIAIHUN:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
MI0JIOBAsi CTPYKTYpa
OcCHOBHBIE TTOKA3aTENIN TOIMYJISIIHHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIUN

65 DKoJjoruyeckasi CTpyKkTypa nonyJssuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas padota «IIpucnocobiaeHus 0.5
CeMsIH PAaCTeHHI K pacCEJICHUIO»

69 Bun kak cucrema nonysisnuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meHneHus coo0IIecTB — CYKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, MyCTHIHBb

79 AHTpPONIOT€HHBIE YIKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTta 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
KOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHast 000109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

26 Kpyrosopots! BeniecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

37 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBocTh Onochepsl

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PacTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupozsl

93 OCHOBHBIE MPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U IIPUPOAbL

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
paszHooOpasus 3eMiaun

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3ynbTaThl»

96 Ofio6mem1€ 1o Teme «MaKpOdIBOIIOIHUS U |
e€ pe3ynbTaThi»

97 O6061mmenue o teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeIIOBEKa — aHTPOITOTCHE3)

99 O6061eHne o Teme «IKOJIOTUs — HayKa O !
B3aMMOOTHOUICHHSIX OPTaHU3MOBY

100 O6061mmenue o TeMe «Opranusmsl U cpeaa !
OOUTaHUS

101 O606meH1/ie o TemMe «IKOJIOTHUsI BUJIOB U |
TTOTTYJISITTHI

102 O6o006menue no Teme «brocdepa — !
rio6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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