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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero odmiero oOpa3zoBaHHs pa3paboraHa Ha ocHoBe dDeneparabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuum mnpenojaBaHusi ydyeOHoro mnpeamera «buomnorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yrayonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOU obiactu «EcTecTBEeHHO-
HayyHbeie TipeameThl». CornacHo mnonoxeHusmM DPOI'OC COO npodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanmn  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
IpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEeIHUM
001MM, cpeTHUM MPOdEeCCHOHAIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MIPUOPUTETHOE peIIeHuEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSA3aHHBIX C MPOQOpUEHTANUCH OOYyYaIOMUXCd W CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAay4YHOTO 3HAaHMs, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenmetry "buonorusa" nmaér mpeacrtaBieHHE O
HeNMu U 3ajadax u3ydeHust ydeOHoro mnpeamera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OnpeessieT 00s3aTebHoe (MHBAPHAHTHOE) MTPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TMOCIE0BATENIbHOCTh M3YyUYEHHsS] Y4eOHOro Marepualia ¢ y4EToOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTMUKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEHl oOydaromuxcsi. B mporpamme mno Ouosnorun
peain30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3yYe€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOTOo  oOmmiero oOpa3oBaHus, Ojarojapss 4YemMy MpOCMaTpUBaeTcs
HaIpaBJIC€HHOCTh HA  MOCIEAYIOIIEee pa3BUTHE OMOJOTMYECKHX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUN O 3I0pOBOM o00pas3e >XKHU3HH, Ha
BOCIHUTAaHHE OEpeKHOTO OTHOLICHHWS K OKpyXKawolued mnpupogHoi cpeae. B
nporpaMme Mo OHMOJOTHMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeaMera
«buonorusiy B peanmuzanuu  TpedoBanuii PI'OC COO k nIaHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOydeHUS U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOW  JIESITEIIbHOCTH
00yYaroImMXxcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro O0pa3oBaHUsl Ha
YpOBHE CpeAHEro 00IIero 0opa3oBaHusl.

VYuebnsiii npenMer «buosorus» Ha ypoBHE cpelHero oOiero oopa3zoBaHus
3aBepliaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
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pacimmpeHue U yriayOjeHue 3HaHHM OOydJarommxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUU, OMOTEXHOJOTHH, BOJIIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCJIEIYIOUIEMY MOJIYYEHUIO
OWonmornyeckoro  oOpa3oBaHMS B  By3aXx W OpraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpX aHHs COCTABIISAET CHCTEMA
OMOJOTMYECKUX  3HAHWUW, TOJYYEHHBIX TMPU  HU3YyYEHUHU OOYyHAIOUIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciiupeHbl U yriayOjeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYesoBeKa, OOIMIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYCHHBIMU OOYYAIOIIMMHUCA TPU H3YYEHUU
bu3uKU, XUMHH, reorpadru 1 MaTEMATHKH.

Ctpykrypa mporpaMmbl 1o yueOHOMy mpeametry '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3allid, SBOJIIOIIMA OPTraHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpa3us minaHeTel. Tak, B 10 kiacce
U3YyYaloTCsd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHUH, SMOPHOJIOTUU U
OMOJIOTUN PAa3BUTHSI, TEHETUKU U CEIEKUIUU, OMOTEXHOJIOTMM U CUHTETUYECKOMN
OMONIOTHY, AKTyaIM3UPYIOTCS 3HAaHWUS OOydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHUE, OCHOBBI KOJIOTHUHU U yueHue o ouocdepe.

VYyebnsiii npeamer «buonorus» mpuszBaH  00ecneuydTb  OCBOEHHUE
oOy4aromuMucss OMOJIOrMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JIekKaAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJIALNH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX
UCCJIeIOBAHUSX B OUOJIOTUY, MIPUKIIAHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHu. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOrMH Hapsay co
3HAYUTENBHBIM O0BEMOM TEOPETUUYECKOT0 MaTepuala B COACPXKAaHUHU MPOTPaMMbI
o OMONIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM WHOW oOnacTh OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKIX U IKOJIOTUIECKUX MPOOIIEeM.



Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBJIaJicHUEe  OOYy4YaloIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pA3HOTO paHra W MpHOOpEeTeHHue YMEHH
UCIIONIb30BaTh TH 3HaHUSA B ()OPMUPOBAHMM MHTEpECca K OMpPENeTIEHHON obiacTtu
po(heCcCHOHANTFHOW JESITEFHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBHIOODPY
y4e0HOTO 3aBEACHUS IS TPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHuUs.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrIyOJIEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHUCS CUCTEMBbl OMOIIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHHHM, MHOTO00pa3MH U OCOOCHHOCTSIX OHMOJOTMYECKHX CHUCTeM (KJIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OLIeHO3, Orocdepa); 0 BBIAAIOMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOIOTHH;

O3HAaKOMJICHHE OO0Yy4arouMxcs C METOAAMM TMO3HAHHUS >KUBOM TMPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMM W OHOJOTHH pa3BUTHUSA, TE€HETUKH U
CEeJICKINH, OWOTEXHOJIOTUM W CHHTETHYCCKOW OWONOTHH, TalCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEICHUS  OMOJOTHYECKHX
ucclenoBaHuii B Jjabopatopur W B mpuponae (HaOIoneHHWe, HU3MEpeHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHUE OOYYAIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(GOPMAIUIO; TOJIB30BATHCS
OMOIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIMBATh CBA3b MEKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIHbHO-)KOHOMUYECKHMU U  3KOJIOTHYECKUMHU
npobJieMaMy 4YeJIOBEUECTBA; OLIEHWBATH IOCJEJICTBUS CBOCH ACSITENBHOCTH IO
OTHOIICHUIO K OKPYXKAIOUIeH MPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO U
3MI0pPOBBI0  OKPYXAIONIMX JIIOJeH; OOOCHOBBIBAaTh M COOMIOAATh  MEpHI
npo(UIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITENbHOCTH B UpE3BbIYaHBIX
CUTyallUsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHBIC HayUHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BuTHE y 00YYAIOIMINXCSI MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIECCEe 3HAKOMCTBAa C BBIJAIONIMMHCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHOJIOTMH, pEUIaeMbIMU €10 MpoOJieMaMu, METOI0JIOTHEN
OHMOJIOTHYECKOTO UCCIIeTIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
UCCJICIOBAaHHM, PEIIeHUs] OMOIOTMUECKUX 3a/1a4, MOACINPOBAHUS OMOIOTHIECKIX
00BEKTOB U MPOIECCOB;



BOCIHUTAHHUE y 00YyYaIOMMXCS [IEHHOCTHOTO OTHOIICHUS K XUBOU MPHUPOJE B
LIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeH KyJbTYpbl TMOBEACHHUS B MPHUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BaHUH (COONIOJICHIE TMpaBWJI TMOBEACHUA B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXXarolmux Jiojaer  (cobmoaeHus wmep npoduIakKTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMUYECKUX 3HAHUI U YMEHHH B MOBCEAHEBHON KU3HU;

CO3JaHME  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIMIMMHCS
WHIUBUTYyaJIbHON o0pazoBarenbHOI TPaeKTOPUH, CIOCOOCTBYIOLIEH
nocyeayonemMy npo(ecCHOHaTIbHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHM C
UH/IMBHUIYyaIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMca0 4acoB, OTBEICHHBIX HA U3y4YeHHE OMOJIOTHUH Ha YTiayOJIeHHOM
ypOBHE cpemHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKUA €ro COAEep aHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHMA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyrayOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHHUE JTA0OpPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
00y4aromuxcsi B BBIIOJHEHUU MPOCKTHBIX M y4eOHO-HCCIEN0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd  y4YUTeJIeM Ha OCHOBE HMEIOLIUXCS
MaTepHaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBU.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyiapcTBeHHoM utoropoi arrectamuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKcHasi Hayka. Kpartkas uctopust pa3BUTHs
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble  MMH  MPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIAIHBIE M TMOHCKOBBICE HAy4YHbIE HCCIECIOBAHUSI B
OHOJIOTHH.

3HadeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
MPAKTUYECKOM JICSITEIbHOCTH YEJIOBEKA: MEJHUIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpauuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckuii, U. I1. I1aBnos, . 1. Meunukos, H.
W. BaBwiios, H. B. Tumodees-PecoBckuii, J[xx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cuctemMbl Kak TpenMeT u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJIOKHOCTb W YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(Ouoreonenotuueckuii), Omochepusiid. Ilpomeccel, mpoucxosmue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XKUBOro. Ku3Hb Kak (hopma CyIIECTBOBAHUSA
Marepun. Hayku, n3yyaromme >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUu.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, SKCIIEPUMEHT, cUCTeMaTu3alus, MetaaHanus. [loHsTue o 3aBUCUMON U
He3aBUCUMOM mnepeMeHHou. [lmaHupoBanme »skcnepumenTa. I[locranHoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynabTartoB. [lpUuuHBI UCKaXEHUS PE3ylbTaTOB »JKcnepuMmeHTa. [loHsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonoruueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas, «CTpoeHHe KUBOTHOM KIETKW», «TKaHU J>KHUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeYecKoro opranusmay, «buoreonenos», «buocdepay, «Metomb
W3YUYEHHUS )KUBOM ITPUPOJIBI».

O6opynoBanue:  jmabopatopHoe  oOOpyJOBaHWE  JJII  MPOBEIACHHS
HaOII0/IEHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAsS enuWHUIA KUBoro. Mcropus
otkpbITHs Ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBans,
M. Hlnetinen, P. Bupxo). OcCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHS,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBII MUKPOCKOID,
«HMcTopus pa3zBUTHS METOLOB MUKPOCKOTIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, anekrpodopes, auddepeHmansHoe IeHTPUYrupoBaHuUe,
[ILIP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bonma m €€ posib Kak pacTBOpPHUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyisinuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckne BelleCTBAa KIETKH. buosmornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTHAHas CBA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypsl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss  Oenkos.
buonornueckue Gpynkunu 6enkoB. [lpuonsi.
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VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbIL.
OOmuit  mnaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKINU YTII€eBOJOB.

Jlununel. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukaiys TMnuaoB.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIme CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunpr. [lpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouosornueckue ¢pynkuuu JIHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonorunueckue Gpynkuun ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocghamer (HT®@). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooenuposarnue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun,
®. Conrep, C. [Ipy3unep.

Huarpammsel:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupone», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelecTBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHuEe MOJEKYI
yrieBooB», «CTpoeHre MOJIeKyn JIUNuAoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekybl ATOy.

ObopynoBaHue: XMMHYECKasi IOCy1a M 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKIMH KJICTKH

Tumbl KIETOK: JyKapuoTHYecKas M Mpokapuotuyeckas. CTpykTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KJIECTKH.



CtpoeHre MpoKapruoTHIECKOU KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0eHHOCTH CTpPOEHUs TeTepOoTPOPHON U aBTOTPOGHOM MPOKAPHOTUUECKHUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHUYeCKOU
MeMOpaHbl. TpaHCHOpPT BELIECTB uepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(mupdysus, obneru€éunas audQys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGora Hatpwuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (haronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U PyHKIIMU KJIETOYHON CTEHKU PacTeHHi, rprOoB.

[uronna3zma. [{urozomns. [utockener. [IBuxxenune uurorniaazmbl. OpraHou bl
kieTkn. OnHoOMeMOpaHHbIE OpraHOWJbl KJIETKU: SHIOIUIa3MaTHYeCKas CEeThb
(BIIC), anmapar I'onbaxu, JIM30COMBI, UX CTpoeHHEe M (PyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPraHoMJ0B KiIeTKU. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHylsipHBIA)  SHAOIUIA3MATHUECKUN
petuxkynyMm. CekperopHast QpyHKIus anmnapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enkoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJAbBl  KIJIETKH:  MUTOXOHJAPUM,  ILJACTUJIBIL.
IIpoucxooicoenue mumoxonoputi u naacmud. Cumodbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MUTOXOHApPUM W tuiactuia. [lepBudHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCMHTE3UPYIOMIMX  AYKApHOT.
XJI0pOIUIACTBI, XPOMOILIACTHI, JIEMKOIJIACThI BHICIINX PACTEHUIA.

HememOpannbie opranouasl kietku CTpoeHne W GyHKIMH HeMEeMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombi. IIpomesxcymounvie Quramernmul.
MukpodunaMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosble KOMNOHeHmMbl HeMbluleynblx Kiemox. MukpoTpyoouku. Kierounbii
neHtp. CTpoeHWEe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. LleHtpuons. benku, accoyuuposanmvle ¢ MUKpODUIAMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PACHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u eemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JJuHamuka s0epHou 000104Ku 6 mumosze. Aoepnulil
Mpancnopm.

Kiierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmupt 1 cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHIPUMN, «Aapo», «CTpoeHre NPOKAPUOTUUECKON KIECTKMY.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «l3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «/I3ydyeHne  ABMKEHUS  LUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB 1 MpeBpalleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecriedeHne kieTku: mnpespameHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (EepPMEHTATUBHBIX
peaKkiuii OT pa3INYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DOTOCHHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
AUSMEeHmMbl U NUSMEeHmMbl PeakyuonHo20 yenmpa. Poab XJI0OpomiIacToB B mpoiiecce
dotocunteza. CretoBas u TeMHOBas daszpl. Domoovixanue, Cs., C,. u CAM-munul
gdomocunmesa. 1lpoaykTUBHOCTh (oTOCHHTE3a. BiusHue pa3nuyHbiXx (hakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHuEe (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepru. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buaesl Oposkenus. I[IponykTbl OpokeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHHU3MBI. Oransl DHEPTETUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHUE TITHOKO3bI.

buonornyeckoe okucieHne, WK KIETOYHOE JbixaHue. Poiab MUTOXOHApUN B
npoiieccax ouosoruyeckoro okucienus. [uknmnueckue peakiuu. OKUCIUTENBHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes
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AT®: paboma npomonuou ATD-cunmaszwi. [lpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsrl: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I[1. Mutuemn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@OTOCUHTE3», «DHEPreTudecKuil oomen», «bruocunres
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHME JISI MPUTOTOBICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass  padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlaGopaTtopnass pa6ora «M3ydyenne (HEepMEHTATUBHOTO pPAaCILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus U peajusanus e€ B KIeTKe

Peakunn marpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, ero cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
IIPOKApUOT U 3YKapHOT. Peryisinus akTUBHOCTM T€HOB Yy NpOKapuoT. ['mmortesa
onepoHa (®. XKakob, K. Mano). Moznexynsapusie mexanusmvl IKCNPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
npoueccoB B kieTke. Knetounslii romeocras.

Bupycer — HekneTounsie HOpMBI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpammuas mpanckpunyus, peeepmasa, unmezpasd.

Bupycubie 3aboneBanust yenoBeka, >KUBOTHBIX, pactenuit. CITNJ], COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.
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JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. . IBanoBCKuU.

Tabmuubr u cxemsl: «buocunres Genkay, «l eHeTnueckuii kKoa», «Bupyce,
«bakTepuodarm.

IIpakTnueckas padora «Co31aHue MOAEIIH BUPYCAy.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoiasl u perymauus. HMutepdaza m murtos.
Oco0eHHOCTH TMpOIIecCOB, MpPOTEKAMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  [IpecunrteTrnyeckuii  (MMOCTMUTOTHUYECKWN), CHUHTETUYECKHUH W
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanusm pernukanun JJHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIll. JIUMJIOWAHBIA W
rarionHblii  HaOopel XxpoMocoM. ['omonoruuynsie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONAIIME B HHUX
nporeccel. Tunel Mmuto3a. KapuoknHes u nuToknHe3. buosiormdueckoe 3HaueHue
MHUTO3A.

Perymamua mutorndeckoro nukia kietku. [Iporpammupyemas kiieTouHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgepenyuposku, cmaperus u eubenu kiemox. «lugposas
KllemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CrtpoeHue
xpomocom», «Permnukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJIETKax
KOPEIILIKA JTYKa.

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTMperapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHoOKNEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHHUS U JKU3HEACSTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIAHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.
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B3anmocBsA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl M
cucteMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUN 1 pacroioKeHHs TKaHEeH B opraHax pacTeHUM.

TkKaHM XKUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENIbHASA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIONOKEHUS TKAaHEN B OPraHax KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTWBHBbIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHUYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONMU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. llormomeHue BOABI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMM. lIuTaHne >KMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPHMKJIETOYHOE MNHILeBapeHue. I[lnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3bl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. [{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. [[pixarenbHas HOBEPXHOCTD.
XKabeproe u néroynoe npixanue. J[pixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKMBOTHBIX.
JpIxarenbHass cUCTEMA YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTs y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa IIO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisaius.

Beigenenne y opranumsmoB. Beinenenue y pacrenuil. Beigenenume y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. OuibTpanus,
CeKpelurs U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl paOOThI OPraHOB BbIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBLAECIMUTENBHON cUcTeMaMU. Beiaenenue y
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MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne um (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M KX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cuctema yenoBeka. Kierounslii u
I'YMOpaJbHbIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocnnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxumocte W perymsauumsa y  OpraHu3moB. Pasmpaxummocts  y
OJHOKJIETOYHbIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBuast cucrema u pednexkrtopHas perynsuuss y KUBOTHbIX. HepBHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexkc u
pednekropHas ayra. besycioBHbie U yCIOBHbBIE PEQIICKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl DSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. 11. [Tainos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocrerimmey», «Opranbl LBETKOBBIX pPACTEHHID,
«CuctemMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenumit», «KopHeBble cucteMbl», «CTpoeHHue cTels,
«CTpoeHue JNHUCTOBOM TMIACTUHKNY, «TKaHM >KUBOTHBIX», «CKEJET YeJIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cucrtemMa», «HIOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«MmmyHurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUS  PACTECHUI»,
«KpOBEHOCHBIE CHCTEMBI [IO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUJIPBI»,
«CTtpoeHue minaHapum», «BHyTpeHHee cTpoeHue M0kAeBOro 4epBs», «HepBHas
cuctreMa poiO», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema uenoBeka», «Peduexcy.
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OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXKHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJOBEKa,
obopyaoBaHue ISl IEMOHCTPAIIMN TTIOYBEHHOTO U BO3AYIITHOTO MUTAHKS PACTCHUIA,
pacileruieHus Kpaxmana U OeJKoB Moj AedcTBUeM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTpPALIMU OIIBITOB 110 M3MEPECHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOKEHHUS: TMOYKOBAHHWE,  CIIOPYJISINSA,
dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmuoxxkenue. [lonoBbie KieTku, Wau rametrol. Meito3. Craauun
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccuurosep. buomorunyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. Melo3 M €ro Mecrto B JKMU3HEHHOM LMKIIE
OpTaHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KeEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KieToK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

OmiogoTBOpeHHEe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOEe pa3BUTHE OPTAaHU3MOB (OHTOT€HE3). DMOPHOJIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opoonenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJICHUS MIICKONMUTAIONUX. 3apOJIbIIICBbIC JIMCTKU
(ractpynsnus). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBbIX JUCTKOB. B3auMHoe
BIIMSIHUE dYacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akiagka TUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJibTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha >MOpHOHATBHOE PAa3BUTHE PaA3ITUYHBIX
(haKTOPOB OKPYXKAIOIIEH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO
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pPa3BUTHUS, UX PACIPOCTpAHEHUE B MPUPOAE. THUIBI pOCTa >KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaguu mocTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxenne u pasButue pacteHui. ['amerodutr m cmopodut. Meito3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHnu3MoB. /|BOiHOE OIIOAOTBOPEHHE Y IIBETKOBBLIX pacTeHuil. O0pa3oBaHue 1
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISLUN OHTOIE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. Inemas.

Tabmuubl u cxeMmbl: «BereratuBHoe pasMHOxkeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUA», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBD,
«Pa3zmHOXeHue runipel», «Meio3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHe3a», «llpsimoe u
HenpsiMoe pasButue», «Pa3zButme wmaiickoro xyka», «PasButue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsH OJHOJOJBHBIX U JBYJIOJBHBIX PAaCTEHUI», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UHMKI MXa», <« KW3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLEKIETOK H
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKH.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINX
pacTeHu».

Tema 11. I'eHeTMka — HayKka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. PaGotsr I
Menpnens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUEHBIX B PAa3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (DEHOTHII.
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OCHOBHBIE ~ METOABI ~ TEHETHUKU:  THOPHIOJIOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
Basunos, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuip! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUS.

JlaGopaTtopnass padora «/[po3oduna kKak OOBEKT TI'€HETUYECKHUX
HUCCIIEI0OBAaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. IlepBbiii 3akon MenHnpenss — 3aKoH
ennHooOpa3us THOpUI0B nepBoro nokojeHus. [lpasuno nomunupoBanus. Bropoi
3aKkOH MeHJens — 3aKOH pAacIIEIUICHUs NPU3HAKOB. lluTosOrHueckue OCHOBBI
MOHOTMOPHUIHOTO CKpEIMBaHus. [ UI1oTe3a YNCTOTHI TaMeT.

AHanuzupytoniee ckpenBaHue. [IpoMeKyToOUHbI XapakTep HaclieJOBaHU.
Pacmiennenune npu3HakoB py HEMOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleOBaHUsl ~ Npu3HakoB.  llurosornyeckue  OCHOBBI  JUTHMOPUAHOIO
CKpELIMBaHU.

CueruienHoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemnieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOpHsI HACJICCTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONpEIEIeHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHermdeckas
CTPYKTYypa MOJIOBBIX XpoMOCcOoM. HacnenoBanne Npru3HakoB, CLENIEHHBIX C IT0JIOM.

['eroTun kak nenocTHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIN aileau3M. B3auMoaencTBue HEaIEIbHBIX TI'€HOB.
Kommnementapaocts. Onucras. [Toamumepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHUS PACTECHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnYecKkre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJS U
MU3MEHEHUS HaCJIEICTBEHHONW NH(OPMALIMU B IIOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabmuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Mennens», «AHamusupyroniee ckpeuiupaHue», «HemomHoe IOMHUHHpOBaHUEY,
«ClenyieHHOEe HAaclel0BaHUE IPU3HAKOB y Apo3o¢umibl», «['eHeTuka mnonay,
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«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorun mnruusy,
«MHOXECTBEHHBIN allJIeNnu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENIb IS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
THOpUJIOB TIEPBOTO TMOKOJEHUS W pAacHICIUICHUs NPU3HAKOB, MOJENb s
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTpPAllMM CLEIJICHHOTO HACJIEIOBaHUsI MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «l3ydyeHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UIIBD).

IIpakTuueckass  paGora  «lM3yyeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HoOpMUpOBaHMHM (PEeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBCHHAS.

MopudukanroHHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaudukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHON
WU3MEHYUBOCTH.

['enHoTHNIMYEeCcKass U3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
TeHETHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyrainmonHass W3MEHYMBOCTh. BHabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HUHAYUUPOBAHHBIE MyTalMU. SnepHble WU
HuToIIa3MaTuyeckue Myrauuu. CoOMaTUYECKUE W MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTaluil. MyTareHbl M HX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMpOIEcCa. 3aKOH TOMOJIOTUYECKUX PSJI0OB B
HacnencTBeHHo m3meHuunBoctu (H.M. BaBuiio). BHesinepHass U3MEHUHMBOCTh U
HACJICCTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008aHuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanumn

[Toptpersr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buasl u3meHunBocTH», «MonudukanuoHHas
U3MEHYUBOCTBY, «KombOunaTtuBHas U3MEHYUBOCTD, «Meio3,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».
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ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHMIA,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtanuu y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIENOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YeJOBEKAa: IEHEATIOrMYECKU,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJISILIUOHHO-CTaTUCTUYECKHUN,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE T€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YeslOoBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3HM ¢ HACIEACTBEHHOW MPEapacloiokKEHHOCTHIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a00yieBaHUN 4YesoBeka. MeauKo-reHeTHUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUUYECKUE ACHEKThl UCCIEHOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
duznyecKOMy U XUMUYECKOMY 3arpsi3HEHUIO OKpYyXkaromiei cpenpl. ['eneTnyeckas
MPEAPACIIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun yenoBeka», «MeTolIbl U3YYEHUS] TE€HETUKU
yesioBeKay, «I'eHeTnueckue 3a001€BaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHOI.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKkanuss W CEJIEKUUs. 3apOKACHUE CEJNEKIUMU W JOMECTUKAIUU.
Yuenne H. WM. BaBumoBa o IleHTpax mNOpouCXOXkKAEHUS U MHOTO00pa3us
KYJBTYpPHBIX pacTeHui. Ponp cenekuuy B CO34aHMM COPTOB PACTEHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeACcTBeHHOW wu3MeHuuMBoctd H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM palOOThI.

MeTtoapl cenekMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
VIH/IUBU1Y JIbHBIN. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUctwiTanne
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMONIBIO OIEHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIM 1 XUMUYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN Y KYJbTYPHBIX
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¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEeIeKIum.

[Tonyuenue HOJIUIIJIONIOB. BuyTtpuBugosas ruOpuaAn3aIus.
brnu3kopoAcTBEHHOE — CKpelmuBaHue, Wik UHOpuAMHr.  HeponctBenHoe
CKpeluuBaHue, win aytOopuauHr. ['ereposuc u ero npuuuHbl. Mcnosnab3oBaHue
rereposuca B ceneknuu. Otnanénnas rudbpuausamus. [Ipeomonenune Oecruionus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CEJICKIIUUA PACTEHUHN U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHHE U M3y4YEHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKUX pOAMYEN JJIg  CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. /H3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYUeCmeyiomux U co30anusi HO8bIX NOpPoo, TUHUL U KPOCCO8, 8
MoOM 4Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoetli U NepcneKmuGHbIX MexXHOI02UM.

JdemoHcTpanumn

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM HN3MEHUYMBOCTHY,
«MeTtonpl cenexkuumy, «Otnanéunas rudpuanzanusy, «Myrtarenes».

JlaGopaTopHasi padora «/3yueHrne copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypcusi «OCHOBHbIE METOJbl U JOCTHXKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKITUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1a00OpaTOpuio
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHoiorust U CHHTETHYECKasA OMOJIOTHS

OOBEeKThI, UCMOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MHUKPOOPTaHU3MBl, 170:¢ XapaKTEpUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IMPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHUECKHX
texHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U X KOMIIOHEHTOB,
coJiepXaliiX He BCTPEYAroIUecs: B IPUPoAe OMOCUHTETUYECKUE MY TH.
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Kierounasa unxeHepus. MeTonpl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss U COMaTHUYECKH
smOpuorere3. lcmonpb30BaHWE TaruIOWIOB B CeJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METO TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHasg HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M = NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
DKOJOrMYeCKHE U AITUYECKHUE TPOOJIEMbI T€HHOM WHKEHEPHUH.

Menuuuackue 6norexnosnoruu. [loctrenomuas nuudposas meaunuHa. [TIP-
JMAarHocTika. MeTaOoJOMHBIN aHalu3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHA €ro 310poBbs. VCHoJib30BaHHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepamust paka. 3D-OuommkeHepust misg  pa3paboOTKu
(byHIaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/IaHHS KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoIauHTa
JUISL PELIEHUS 3a/1a4 IIEPCOHATM3UPOBAHHON MEIULIMHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢dbyukunonupoanusi PHK-congepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmump! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HH)KEHEpUs».

JlabopaTtopHnasi pa6ora «/3yyeHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. 3apoxkaeHue W pa3sBUTHE 3BOJIONMUOHHBIX MPeEACTABJICHUH B
onoJioruu

OomonnoHHas Teopus Y. [apBuna. IlpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /[apBuna.
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JIBrKy1Me CUiTbl 3BOIOLMH BUAOB 110 Y. JlapBUHY (BBICOKAs MNHTEHCUBHOCTD
pa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIN O0TOOD).

Odopmnenue cunTeTnuecko Teopun HBomtonuu (CTD). HelitpanbHas
Teopust sBomouuud. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorusg. 3HauYeHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jlunuer)y,
«Jlecthnna xuBbBIX cymectB (mo Jlamapky)», «Mexanusm QopMupOBaHUs
npucnocoOsieHnii 'y pacteHuii u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. apsunay, «Haxonku Y. Jlapsunay, «DopMbl 00psObI
3a cymectBoBaHuey», «llopoasl romy6ei», «Muoroobpasue KyJabTypHBIX (opm
KarycTb», «[lopoabl qoMalHuX )XKMBOTHBIX», «CxeMa 00pa30BaHusl HOBBIX BHIOB
(mo Y. [apBuny)», «CxemMa COOTHOILICHHS JBUXKYIIMX CHUJ 3BOJIOLHN,
«OCHOBHBIE TTOJIOKEHHS] CHHTETHYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pPe3yJIbTaThl

[Tonynsuust Kak 3JeMEHTapHas eIWHHLA 3BOJOLMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOTO pa3zHoOoOpa3ust W CTPYKTypbl momyisuuid. W3meHenue
reHooHa TOMYJSMU KAaK JJIEMEHTAPHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (DaKTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeH4unBocTh. [Ipeiid reHOB — ciydaiiHbIe
HEHANpaBlieHHbIE M3MEHEHHMs] 4YacTOT aened B momyssiusax. Oddekt
ocHoBatend. JIpgexm OymwvirouHo2o eopaviuika. CHudCceHue 2eHemuiecKko2o
pasznoobpasus: npudunsvl u cireocmeus. llposenenue s3gpghexma Opeiigha 2enog 6
oonbwiux U manelx  nonyrayuax. Murparmu.  M3omsums  momymsiuii:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), OMoJIoTUYecKas (PEmpOyKTUBHAS).

EctrectBennblii oTO0p — Hampapistonmii  (aktop sBomonun. DopMel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWM, CTaOWIM3UPYIOUIMHA,  pa3pblBaOIIUN
(mu3pynTtuBHbiid). [lomoBoit oTO0p. BO3HMKHOBEHHE W JBOJIIOIHUS COIMAIBLHOTO
NOBEJCHUS KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOIHH.
Bo3HukHOBeHHe — mpucnocoOieHud y  opraHusmoB.  Apomopdo3sl U
uauoanantauud. [Ipumepsl npucnocobsieHuid y opranu3mMoB: Mopdosorunyeckue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  TOBeAeHYeckne.  OTHOCHUTEIbHOCTh
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.
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Bun, ero xputepuum u cTpykTypa. BumooOGpasoBaHue Kak pe3yJbTar
MUKpO3BOMIONMH. M3omsmus — kimoueBod ¢aktop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: AJITOTIATPUIECKOE (reorpaduueckoe),
CUMIIaTpUYECKOE  (DKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJMIUIOUAN3ALHS,
rudpuauzanus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  sBOmiOnMOHHON OuoNorMM B pa3pabOTKe HAy4YHBIX METOJOB
coxpaHeHusi Onopa3zHooOpa3usi. MUKPOIBOJIONMS M KOIBOJIOLMS Mapa3uTOB U UX
X0351eB. MexaHu3mbl (OPMUPOBAHUSL YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
O0pBbOBI C HEM.

JdemoHcTpanumn

[Toptpetsr: C. C. YerBepukos, . Maiip.

Tabmuubl 1 cxembl: «MyTanMoHHAsE H3MEHYUBOCTBHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema nposiBIeHus: 3akoHa Xapau—BaiinOepray, «/IBumxymme
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECKasi M30JSALUS MOMYJSIHUA CeBaHCKOU (hopenuy,
«['eorpaduueckas W30IAMUS  JHUCTBEHHUIBI CHUOUPCKOW U JIMCTBEHHHIIBI
naypckoit», «llonynsunoHHbIE BOJHBI YUCICHHOCTH XUIITHUKOB U XEPTB», «Cxema
JEUCTBUSL €CTeCTBEHHOTro o0TOOopa», «DopMbl OOpbOBI 3a CYIIECTBOBAHHUE,
«MHnycTpuaibHblii Menanu3my, «Kupble nckonaembie», «IlokpoBuTenbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenymnpexaaromias OKpacka YKUBOTHBIX»,
«Puznonoruueckue agantauun», <«llpucrnocoOneHHOCTh OpraHU3MOB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukun», «CTpyKTypa BUIa B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BHUI000pa3oBaHUE
TPEX BUAOB JaHABIIIECH», «IKOJIOTMYECKOEe BUI000pa30BaHME BUAOB CHHUILY,
«[Tonmumnmonnbl pactenuit», «KamycTHo-peneuHbIil TuOpum.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia ITHI] 1
3Bepell C MpUMEpaMHu Pa3IUYHBIX TPUCIOCOOJICHHM, Yydesla NTHIl W 3Bepei
pa3HbIX BHUAOB, TrepOapuu pacTeHUd OJIM3KUX BHUAOB, OOpPa30BABLIMXCS
pPa3TUYHBIMH CIIOCOOAMH.

JlaGopaTopnass padora «BbIsiBIeHHE W3MEHUMBOCTH y OcCO0€l OJHOTO
BUJIA.

Jlabopatopuass  padora  «lIpucmocobienus  opraHu3MoB U HX
OTHOCUTEJIbHAS 1IEJIECO00PAZHOCTHY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Metonbl  u3ydeHuss MakposBosoluu. [lameoHTomOrMYecKHe  METOJbl
uzydeHus: oHBomonuu. Ilepexonnbie ¢opMbl U (QUIOTEHETUYECKUE  PSIbI
OpPraHU3MOB.
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buoreorpaduueckue Meronbl u3zydeHus sBoitouuu. CpaBHeHue (IOpHl U
dbayHpl MaTepuKoB M OCTPOBOB. buoreorpaduueckne obOmactu 3emuu. Bumabi-
OHAEMHUKHU U PETUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMIbl U3YYEHUS
BONMIOIMHU. ['eHeTMYeckne MeXaHW3Mbl SBOJIIOIMM OHTOTEHE3a M TMOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapHele  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTUYECKME  METOJbl  M3YyYEHHsS]  SBOJIIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TMpaBwiia) 3BOMONMH. [Ipunyun cmenvli yHKyuil.
HeobOpatumocTs 3Bosonnu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromep, O. I'ekkelsb.

Tabmuipl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ydOble  smepb»,  «Crerouedansv»,  «PuHnopute»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30Hb 3emiun», «Jlpeid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu SMOPUOHAIBLHOTO PA3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyIuMeHTB,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKa MW IIUMIMaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKI[UU, TepOapuu, MYJSDKM HMCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKM T'OMOJIOTHYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HHA HA 3emuie

HaydHble TUMOTE3bl MNPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuUOreHe3 u
naHcrepmus. /J[JoHayuyHble IPEACTaBICHUS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBepxkeHue onbsiraMu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenue sKu3HA U aCTPOOHOJIOTHS.

OcHOBHBIE ATarnbl HEOPTraHUYECKON HBOJTIOIU Y. [Tnanerapnas
(reosioruyeckasi) HBOJIOIUS. XUMHUYECKas 3BOJIOLMS. AOHOTeHHBIM CHHTE3
opraHuyeckux BewniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpwu.
OOpazoBanue mosimMepoB U3 MoHoMmepoB. Koarepsatnas rumoresa A. W.
OmnapuHa, runotesa nepBuyHoro OynpoHa [[x. XomnaeiiHa, reHeTudecKas TunoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHUE MTPOTOKIIETKH.
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HUctopust 3emum U MeroAbl €€ u3ydeHus. VIckomaemble OpraHU4ecKue
octatku. ['eoxpononorus u e€ wmeroabl. OrTHocutenbHass u aOCONIOTHAs
reoxponosiorus. ['eoxpononornyeckas mKana: 30Hbl, 3pbl, IEPUOIBI, ITIOXH.

HavanpHble 53Tanbl OpraHMyYecKo HBONOUMH. [losSBIEHHME W HIBONHOLHUS
NEPBBIX KJIETOK. DBOMIONUSA MeTaboian3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
CrpomatonuTsl. [IpokapruoTHl U 3yKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBONIOIMOHHOE MPOUCXOKIECHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PyIII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIIOIMH BHICHIUX pacTeHuil. OCHOBHbIE apoMOp¢O3bI
pacrennii. Bpixoxy pacrenun Ha cymy. llosBneHue CHOpPOBBIX pacTeHUM W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpOMCXOXKIEHHE IIBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Talbl 3BOJIOIHUHM KXUBOTHOrO Mupa. OcHOBHbIE apoMoOp¢o3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumoB. [lepBbie XOopa0BbI€ KUBOTHBIE. JKU3HB B BOZAE. DBOJIOLHS O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHue MICKONUTAIOINIMX U
ntul. [lpuHuun xmouyeBoro apomopdosa. OcBoeHHe O€CMO3BOHOYHBIMU U
MIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

PasButre xu3HM Ha 3eMie IO 3paM M NEpPUOJaM: apXeil, MpOTEpO30H,
najgeo3oM, Me3030M, kaWHo3oM. OOmas XapakTepucThka KiIuMmaTta u
reoJIOTMYECKUX IporeccoB. llosiBlieHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yclioBUs U BIMSHHUE HA Fa30BbIi COCTaB aTMOC(heEpHI.

MaccoBele BBIMUPaHUSL — 3KOJIOTMYECKUE KPU3HUCHI mpouuioro. IIpuumuel u
CJIEICTBUSl MAacCOBBbIX BbIMUpaHUW. COBpEMEHHBIA 3KOJOTMYECKHA KPHU3UC, €ro
ocobenHocTtH. [IpoGiaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: @. Penu, JI. Cnamnanuany, JI. [Tacrep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxembl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbpl  HEOPraHMYECKOW  3BOMOLMKM»,  «['€oXpoHOJOrMyeckas  MIKaJIay,
«HauanpHble 3Tanbl OpraHUYeckoi 3BooLUn», «Cxema 00pa3oBaHUsl PYKapHOT
nyTéM cumounoreHeza», «CucremMa XKuUBOM HpUpoAbD», «CTpoeHue BHpYyCay,
«Apomoposbl  pacrenuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCIN,
«MHoroksierounsie  Bogopocim», «Mxwu», «llamopotHukm», «l'oocemeHHbIe
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pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeimuey, «KumedHomnomnocTHbIey,
«Ilmockue YEepBU», «YneHuCTOHOTHEY, «PBIOBIY, «3EeMHOBOIHBICY,
«IIpecmbikaronmecs», «lItuupy», «Muekonurarommue», «Pa3BuUTHE KU3HU B
apXeucKkou spey», «Pa3BuTue KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
MaJIC030MCKOMN 3pe», «Pa3BuThe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaHO30MCKOM 3pey, «CoBpeMeHHas CUCTEMa OPraHnYECKOr0 MUPay.

O6opynoBanue: repObapuuM pacTeHU pa3IUYHBIX OTAEJIOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHBIE NIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydena MTHI U 3BEpEW,
KOJUICKIIUM OKAMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMbIX, MYJSIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE ~— ONBITOB
Munnepa—tOpu 1o uzydeHuro abMOreHHOro CUHTE3a OPraHUYeCKUX COSAMHEHUH B
NEPBUYHOI aTMochepe».

JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JPEBHUX OPTAaHU3MOB).

IlpakTnueckass padora «M3yueHne O0COOCHHOCTEH CTPOCHUSI PACTECHHM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHne ocoOeHHOCTEH CTPOEHHS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3nensl u 3agaun aHTPONOJIOTUH. METO/IbI aHTPONOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJOBEKa. PennrunosHeie
BO33peHUs. COBpEMEHHbIC HAYYHBIE TEOPUH.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUUYECKOE MOJI0KEHUE YETIOBEKa.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU31M0I0r0-OMOXUMHUECKHE,
noBesieHueckue. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JBrwxyuiye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0oTuYecKue, ColualbHbIC.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOMOTEHESE.

OcCHOBHBIE CTaJMM AHTPOIOreHe3a. PaHHHME 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTH]IBI — OOIIHE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
Jr0ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoAeH. UelIoBEK yMeEIblil, NepBbIe
M3TOTOBIICHUS] OPYAUM TpyJa. YenoBeK MPAMOXOMSAIIMN U MEPBBIM BBIXOJ JIOAECH
3a mnpenensl  Adpuku. UYenoBek reiaenpOeprckuii — - OOMMM  MPENIoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOI0. YeloBeK HeaHAEePTAIbCKUN
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KaK BHJ JIFOJEH XOJOAHOTO KJIMMaTra. YeloBEeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4YEJOBEK, OCBOEGHHME KOHTHHEHTOB 3a mpenaenamMu AQpUKH.
[TaneoreneTrka u najeoreHOMUKA.

DBOJIIOLIMST COBPEMEHHOTO ueNioBeKa. EcTecTBEeHHBIM OTOOP B MOMYJISLIUSIX
yesioBeka. MyTanuoHHbI mpouecc U noaumMopdusM. [lomynsiroHHbIE BOJHBI,
nperid reHoB, murpanus u «3G@eKT ocHOBATENS» B MOMYJIALUIX COBPEMEHHOTO
YEJIOBEKa.

UYenoseueckne pacel. [loHstne o pace. bonbmme pacel: €BpONeoOugHas
(eBpaswmiickas),  aBCTpajio-HETpouJHAs  (PKBATOpUalIbHAs),  MOHTOJOUIHAs
(a3maTcko-amepuKaHckasi). Bpemss u myTu paccelieHHs] 4eJOBEKa IO IJIaHETe.
EnuncTBO  4yenmoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Tprcnoco0aeHHOCTh 4YeNOBeKa K Pa3HbIM YCIOBUSIM OKPYXAlOIIeH Cpeibl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOPQOJIOTHIO U
(bU3HOJIOTHIO YeTIOBEKa.

MexauciuminHapaple  MeToabl B (usmdeckodt  (OMOJIOTHYECKOM)
AHTPOIOJIOTUM.  OBOJIOLMOHHAsA  aHTPOINOJIOTMST W MaJIE0AHTPOIIOJIOTUS
YEJIOBEUECKUX MNOMyJsUui. bruocolualbHble MCCIEIOBAaHUS NPHUPOABI YEJIOBEKA.
HccnenoBanue K03BOIIOLMHY OUOJIOTHYECKOTO U COLIMATILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. {apBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTPOTIONIOTUNY, «[ OJTOBHOW MO3T YeloBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJleT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MBbIY, «JIBHXKyLIHME CHIIBI AHTPOIIOTE€HE3A», « DBOJOLHUOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranpusy, « KpoMaHbOHUBD,
«IIpenku yenoBekay, «ITarnbl SBOJIOIUU YEJIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MPEeAMETOB MaTepuaIbHOM
KyJbTYpbl TPEAKOB 4YeloBeka, penpoaykiuu (portorpadum) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YE€JIOBEKa, CKEJIET YeIIOBEKa, MOJIEIb
yeperna 4eJOBeKa M 4Yepena IIMMIAaH3€, MOJENb KHUCTH YEJIOBEKa M KHUCTU
HIMMITaH3€, MOJENH TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJI0BEKAa, CBSA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rMYECKUX aJanTalui YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHM3MOB H
HATOPraHU3MEHHbIX CUCTEM € OKPY:KAKLIeH cpeaon
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3apoxaeHue U pazBuThe 3kojioruu B Tpynaax A. ['ymOonbara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Meroasl skosioruu. [loneBsie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJOTHU:
npupoAHble W JiabopaTtopHble. MoJenupoBaHre B OKOJOTUU. MOHUTOPHUHT
OKPYKaIOIIEH Cpebl: JOKAIBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HayeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C mMpupomor. PopMHUpOBaHUE
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJOTUUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, J. I'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIIEIOBAHUAI.

Tema 7. Opranusmsbl U cpea 0OOMTaAHUS

Dkoyiornueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTUUECKUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JACUCTBUA 3KoJorndyeckux Qaxropon. Ilpasuno munumyma (K.
Mmnpenrens, 0. Jlubux). TonepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOHMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorumyeckuid Qaxrop. eiicTBue
pPa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYMIIbI
pacTeHUN M JKMBOTHBIX 110 OTHOLIEHHIO K cBeTy. CUTrHaJbHAas poJib CBETA.
doTtonepuoausm.

Temneparypa kak skojoruueckuii (akrop. JledicTBue TeMreparypsl Ha
opranu3Msbl. [IOMKHIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocte kak skonoruuyeckuit ¢akrop. Ilpucnocobnenusi pacteHuil k
noJIepKaHUI0 BogHOro OanaHca. Kmaccudukanus pacTeHHl MO OTHOIICHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHas  TOJAINOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  DU3HKO-XMMHYECKHE
O0COOCHHOCTH cpeJ obutanusi opraHu3MoB. [IpucmocoOneHust OpraHusMOB K
JKU3HU B Pa3HbIX CpeAax.

buonornueckue putMbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.
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XKuznennole Qopmbl opranu3moB. [loHsiTHE 0 JKHU3HEHHON (QopMe.
XKuznennsle popMbI pacTeHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE
TpaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBIE (QOPMBI >KUBOTHBIX: THIAPOOHMOHTHI,
re0OMOHTHI, a9POOHUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmsbl. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxyieOHM4ecTBO). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (Qopuueckue, dadpudeckue). 3HauCHUE
OMOTUYECKUX B3aUMOJACHCTBUN [Isl CYILIECTBOBAaHUS OpPraHu3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpanumn

Tabmuplt 1 cxeMmbl: «Okonorunueckue QaxTope», «CBETOBOWM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIC», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3MOJOTHUECKUE aJaIllTaluu
KUBOTHBIX», «Cpempl o0OWTaHUS OpraHu3MoB», «buomornueckne puUTMBIY,
«Kuznennole  ¢opmbl  pacteHuit»y, <« KuszHeHHele (QOpPMBI  KUBOTHBIXY,
«IDKocucTEMa MHUPOKOIMCTBEHHOTO JIeCca», « IKOCHCTEMA XBOMHOrO Jjiecay, «llenu
nUTaHus», «XumHudectBo», «llapasutuzm», «Koukypenuus», «Cumounos»,
«KoMMeHcanuzm.

O6opynoBanue: repbdapuy pPacTEHUW W >KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX 3KOJOTHYECKHX (PAKTOpOB, TepOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUIEKIIMU TEIJIOTI00UBBIX,
3UMOCTOMKHMX, MOPO30yCTOMUMBBLIX PACTCHMM, Uydena MNTHUIl U 3Bepei, repdapuu
pacTeHuid, OTHOCAIIMXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHus aHHBIX TPYMI, KOJJICKIUU KUBOTHBIX, OOUTAIONIMX B pPa3HBIX Cpenax,
repOapuu M KOJUIGKIMM PpPACTEHUW U SKUBOTHBIX, OOJAJAIOUIMX YepTaMu
INPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HM, repdapuu u
KOJUICKITUU PACTCHHM W JKUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJIICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3TMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopnasi padora «BpisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTtopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHH U3
Pa3HbIX MECT OOUTaHUS.

Tema 8. Ikos10rvsi BUAOB U MOMYJIAUI

OKOJIOTUYECKUE  XapaKTEPUCTHKHU NOMYJIALINH. [Tomymsimuss ~ Kak
Oouonoruueckas cuctema. Poib HEOTHOPOAHOCTH cpenibl, PU3NIECKUX OapbepoB U
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0COOEHHOCTEH OMOJIOTMU BUAOB B (POPMUPOBAHUM MTPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi U TOJIOBAasl CTPYKTypa, POKIAEMOCTb, MNPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKoyoruyeckas CTpykrypa nomnyiasund. OUueHKa YMCIEHHOCTH TOMYJISLIMH.
JuHamuka nmomyiasiuuu U e€ peryisinua. buoTudyeckuil moTEeHIMANT MOMYJISIIHY.
MoaenupoBaHue TUHAMUKY oMy AU, KpuBbie pocTa YUCIEHHOCTH MOMYJISILIIH.
KpuBble BbDKMBaHUA. Perynsiius YUCICHHOCTH MOMYJALMMA: posib (PaKkTopoB,
3aBUCAIIUX U HE 3aBUCAILIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKoJOTMYECKON HUIIE BUaa. MecrooOutanue. MHOTOMEpHas
Mozenb dkosormdeckon Humm Jx.M. Xatumncona. Pasmepsl skonormyeckou
Huy. [loTeHnManbHas U peaaTn30BaHHAs HUILIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BuIbl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TOBEJICHUSI U MUTpalMid KUBOTHBIX. buosnormyeckue
WHBAa3UM YYKEPOJIHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: x. M. XaT4yuHCOH.

Tabmumbl u  cxembl: «ODKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIAN,
«IIpocTpaHcTBEeHHasi  CTpyKTypa  mnomyiasiquu», «Bo3pacTHble  mHpamMuibl
nonyysumn», «CKOpOCTb  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmMammn», «Mogaens 3kosornyeckor Humu J[x. M. XarunHconay.

Ob6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

Jlabopatopnasi padora  «IIpucnocoOnenust CceMsH  pacTeHHd K
PACCEIICHUION.

Tema 9. Iko10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexnay
OopraHu3Mamu B OMOIICHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10uBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB U MTOTOK 3HEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeauW  dBKOCUCTEMbl. buoMacca W OpoayKIHS.
DKOJIOTMUECKHE MUPAMUJIbI Uhcell, OMOMAacChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Ccykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOTr€HHbIC BO3JCUCTBUS Ha
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cykneccun. Knmmakcnoe coodmectBo. buopasHoodpasue u moaHoTa KpyroBoporta
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOITIECTB.

[Tpupoaabie IKOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopel u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmblHb.

AHTpONOreHHbIE HJKOCUCTEMBI. ArposkocucTteMa. ArpoieHo3. Paznuuus
MEXTy aHTPOIIOTEHHBIMH U TIPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opoackas
bnaopa u ¢ayna. CuHaHTpomu3alus TropoJickorl ¢ayHbl. buosorudeckoe u
X035MCTBEHHOE 3HAUYCHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B
sKocucteMax. Ponb kackadHoeo s¢hghexkma u 6uU008-20upuxamopos (Kuouesvix
61008) 8 pyHKyuoHUposanuu 3xocucmem. IIepeHOC SHEPTUU U BEHICCTB MEKIY
CMEKHBIMU 3KOCUCTEMAMHU. Y CTOMYUBOCTb OPraHU3MOB, ITOIYJISALUN U DKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi g030elcmeust  3Aa2pA3HeHUl  PA3HbIX Munos Ha
CYOOP2AHUIMEHHOM, OPSAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTo1070THsl MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCHCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKocHCcTeMa

HIMPOKOJUCTBEHHOTO Jecay, « IKOCHCTEMa XBOMHOIO Jiecay, «OyHKIHOHAIbHBIC
Ipyniibl OPraHu3MOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEY,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHYECKas TUPAMUIA YUCEID,
«IJKonorudeckas mupamuia OMOMacChl», «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O6pazoBanue 6onotay, «llepBuuHas cykueccus», «BoccTaHoBIeHHE Jeca mocie
noxapa», «9Kocucrema o3epay», «ArpoueHo3», «KpyroBopoTr BEIIECTB M MOTOK
SHEPTUH B arpoiieHose», «IIpumepsl ypboskocucTem.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia IMTHII 1
3Bepeid, repbapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTECHUH, aKBApUYyM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBD.

Jlabopatopuass padora «M3ydyeHue paszHooOpaszusi MEJIKUX [MOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX 3KOCUCTEMAX).

IKCKYypcHsl «DKCKYpCHsl B TUIIMYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€JIbHUK, Ha CYXOJO0JIbHBIA WJIM IOMMEHHBIN JIYT, 03€p0, 60JIOTO)».

IKCKYypeHsl «IJKCKypCcHsl B arpo3KocucTeMy (Ha MOJje WM B TEIIUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodaabHas 3kocucTeMa
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buocdepa — oOmeruranerapnas oOosouka 3emiid, A€ CYMECTBYET WA
CyILIECTBOBaJIa >kM3Hb. Pa3BuTHe mpencraBieHuit o 6uocdepe B Tpynax . 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. Kupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyIecTBOBaHUs O6uocdeprl. OcobeHHocTH Ouochephbl Kak
r1100anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE UKIBI (yrieposa, a3oTa). PUTMHUYHOCTE sIBIICHUMN
B Ouocdepe.

3oHanbHOCTL Ouochepnl. [loHstTHe o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeNH, CABaHHBI,
IyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KinmMar, pacTUTEbHbBINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
onochepHbIX PYHKIIHM.

JdemoHcTpanumn

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «I'eocdepst 3emun», «KpyroBopoT azora B mpuponey,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopoga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Knumatuueckue
nosica 3emun», «TyHapa», «Taiiray, «Cmemanssii gecy, «1InpokoInCcTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii jiecy.

Oo6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIaf cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MpUYMHBL. Bo3nelicTBue uyenoBeka Ha
onochepy. 3arps3HeHHE BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnousbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpONOreHHOE BO3JIEHCTBUE HA PACTUTENbHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U JXKUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIBI OXPAHBI MPUPOIHI.
Kpacubie xHuru. Ocob6o oxpansiembie mnpupoanbie Teppuropun (OOIIT).
Borannueckue cajpl M 300JI0THYECKUE TAPKH.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA U MPUPOJIBI.
PanvionansHOe  MpPUPOAONONB30BAHUE W COXpAaHEHHWE  OMOJIOTMYECKOro
pazHooOpasust 3emumm. OOmuMe 3aKOHOMEPHOCTH TIOOATBHBIX JKOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIEC TOCIEACTBHSL.

Pa3BuTHe METOJOB MOHUTOPHUHIa pa3BUTUS OMACHBIX TEXHOTE€HHBIX
npouieccoB. CucmemHvle uUCCIe008aHus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
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uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoBbl
aKopeadburumayuy dKocucmem U cnocobos 060pbOLI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUcmenm.

JdeMoHcTpanuu

Tabmuubl u  cxembl:  «3arps3HeHue  aTtMocdepbl»,  «3arps3HeHue
ruapocdeprl», «3arps3HeHue 1nouBbl», «l[lapHukoBbii  3pdexT», «Ocobo
OXpaHsieMbIE IPUPOIHBIE TEPPUTOPHUI», «MOJENH yIIPaBISIEMOTO MUPay.
O6opynoBanue: ¢doTorpaguu OXpaHsSEeMbIX pPACTEHUM M KUBOTHBIX KpacHol
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
o0ydJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPAKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeleHanpaesienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIINXCS PYKOBOJICTBOBATHCSI B CBOCH
JEATEIIBHOCTH LIEHHOCTHO-CMBICJIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsA, Haauyue  HNpPaABOCO3HAHUS  DKOJOTUYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TJIaHbI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMuU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTH3MA U
YBaKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHSI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIUui0 U
TPpAAULIMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickonn depepanuu, MpUpose U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIINXCsl pyKOBOACTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIMEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIU, TO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATEIILHOCTH B TMPOIECCE peaiM3allii OCHOBHBIX HamNpaBICHUN
BOCIIUTATEIHLHOM ESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;
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OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEXKACHUSMU, KYJIbTYPHBIMHU LIEHHOCTAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OHOJOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHou, ropmoctu 3a CBOM Kpai, CBOXO PoauHy, CBOM $SI3bIK U KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTHXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HAYE€HHs] OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;
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MOHMMAHUE YMOIMOHATIBHOTO BO3/ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIUOHAIBHOTO 0J1ar0MOTyYH:

MOHMMAHUE W peanu3anus 370pOBOro u Oe3omacHOro oOpa3a XKHU3HU
(3mopoBOE  NUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUECKOMY U NICUXUUYECKOMY 3/10POBBIO;

MOHUMAHUE TEHHOCTH TPABWI WHIWBHAYATHHOTO M  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOMINUX 37IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHSATH TAKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYIKOB W OIIGHKM MX BO3MOXHBIX TOCICACTBUN A
OKPYXaroUEn Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TyTed uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEIICHUH TpPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWJI  TOBEICHUST B  MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphI);
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AKTUBHOE  HEMNPUITUE JICWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJOTMYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JIESITEIBHOCTH dKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE crneuu(UuK OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBiICHUsT 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH IpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJII COBPEMEHHOW IMBHIIM3AIINN:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBI  pa3BUTHUS
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHst  nepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3yYeHUH OUOJIOTHH;

IIOHMMAHHUE CYHIHOCTHM METOAOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHMs MJI1 aHauu3a H
OOBSCHEHUS SBJICHUI OKPYXKAIOLIET0 MUpa U MPOUCXOIALIMX B HEM U3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
VMMEIOIIMXCS JAHHBIX C LIEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS IS
pelieHns Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE I[IEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHnI0, K AKTHUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHHUSA OO0YyYaIOIINXCS
MEXIUCHUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIecC,
cucTeMa, HayuHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeJIOBaHUe,  HaONIOJICHHe, U3MEpPEHHe, OJKCIEpUMEHT U  Jpyrue);
yHHUBEpcajbHble Yy4eOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHBHBIE,

pEryJsiTUBHBIE), oOecreynBarome dbopmupoBaHue (yHKIMOHATBHOM
rPaMOTHOCTH U COITMAJIBLHONW KOMIIETCHIIMHM OOYYarolIuXCs; CIOCOOHOCTH
oOyyJaronmxcs UCIIOJIb30BATh OCBOCHHbBIE MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHWS W YHUBEpCaJdbHbIE Yy4YeOHBIC JCHCTBUS B
MTO3HABATEILHON U COLIMAIBHOM MPAKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CpEAHEro oO0IIero
obpazoBanusi y oOydyaromierocs OyayT chOpMHUPOBaHbl  IMO3HABATENIbHBIC
YHUBEpCaIbHbIC YUeOHbBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
NEUCTBUS, PETYJISTUBHBIC YyHUBEpPCAIbHBIC YYCOHBIE JCHCTBUSA, COBMECTHAS
NEATEIIbHOCTb.

MertanpenMeTHble Pe3yJbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
AefCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJlU3UpoBaTh  MpolsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHUHM 3HAHWN TPUEMBI JIOTHUYECKOTO MBIIIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIE NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

OTIPENIETIATh IIeJIM JIEeATeIbHOCTH, 3a/aBas MapaMeTphl M KPUTEPUU HX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU IIEIISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TMOHSATHS JUIsl OOBsICHEHUS (DAKTOB U SBICHUMN
KUBOW TIPUPOJIBIL;
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CTPOUTH JIOTHUECKHUE PpACCYXACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIE, TIO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TPOTHBOPEUMS] B paccMaTpUBaEMBbIX
SABIICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIOUCHUS;

OPUMEHATh  CXEMHO-MOJEIbHBIE  CpPEACTBA Il NPEICTaBJICHUSA
CYLIECTBEHHBIX CBSA3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOIMUYECKHX OOBEKTaX, a
TakK€  NPOTHUBOPEUYHMM  pPa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHbIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs MPOOJEeMbl C yYETOM aHaIM3a MMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JEATENIbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METO/I0B PEILIEHUS IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHHUS;

UCIIONIb30BaTh pa3iHyYHble BUABl JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTaluH, MPeoOPa3OBaHUI0 M TNPUMEHEHUI0 B Y4EeOHBIX
CUTYalUsIX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLMAIBbHBIX IPOEKTOB;

(opMUPOBATh HAYYHBIM TUI MBILUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEN,
KJIFOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJlM3UpOBaTh 3a4auy,
BBIIBUTaTh TUINOTE3Y €€ pELIEHUs, HAXOAUTb apryMEHTHl sl JOKa3aTesIbCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh IIOJIyYCHHbIE B XOJE€ PEIICHHUsS 3aJadd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPELY;

YMETh IEPEHOCUTh 3HAHHS B IO3HABATEJIbHYIO U MPAKTUYECKYIO 00JACTH
KU3HEECATEIIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;
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BBIIBUTAaTh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE TOIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MUHPOPMALUU (TEKCTE yU4eOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM suTeparype, OHOJIOTMYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B HTepHeTe), aHanM3upoBaTh
UHGOPMAIIMIO PA3IMYHBIX BUJOB U (POPM IMpeICTaBICHHS, KPUTHUECKU OLIEHUBAThH
€€ I0OCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GopMyIMpOBaTh 3aNpoChl U NPUMEHATH PA3IMYHbIE METOJbI IIPU MOUCKE U
oTOOpe Omosiorndeckor MH(popMaIu, HE0OOXOAUMOMN JJIsSI BBIMOJHEHUS YUEOHBIX
3ajad4;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOI'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMYHbIX
IIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
Ouonornueckoi nHPopManuu (Cxembl, TpaduKu, AUarpamMmbl, TaOJUIIbI, PUCYHKU
" Jpyroe);

UCIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
Ouonoruueckod uH(poOpMalMend: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHUYeCKUe 3HAKHM U CUMBOJIbI, (hOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBa
HarJIsHOCTH;

BJaJeTh  HAaBbIKAMU  pAclO3HABaHMs M 3alIMTBl  MHpOpMaLuH,
MH(POPMaAILMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeHCTBUAMM:

1) oO61enme:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTE WM JUCKYCCHM IO CYIIECTBY OOCYXJaeMOUl TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3aJ]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacrnio3HaBaThb HeBepOalbHbIE CpPEJICTBA OOILIEHUS, IOHUMAaThb 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYallHM,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJAJIeTh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJEUCTBHUS, MOHUMATh
HaMEPEHUs IPYTUX JIIOJEH, IPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOPPEKTHOU (popme (popMyarpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.
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2) coBMeCTHasl 1eiTeJIbHOCTD:

MOHMMATh U KMCIOJIb30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHAUBUIYaTbHOMN
paboThI IPH peIIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0r0 WICHA KOJIJIEKTUBA,;

NpPUHUMATh 1€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JECUCTBUU,
pacnpeiesiaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHMKA KOMAaH[bl B
o01nii pe3yNnbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/yiaratb HOBBIE IIPOEKTHI, OLEHUBATh HJAEH C TMO3ULUHUH HOBH3HBI,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHEIM.

OBJaieHne YHHBEPCATbHBIMY PEryJSSTUBHBIMHU AeHCTBUSAAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIs BBIABJICHHUS NpoOJIeM U HX
pEIIeHUS B )KU3HEHHBIX U YI€OHBIX CUTYaIUsX;

BEIOMpAaTh HAa OCHOBE OHOJIOTMYECKMX 3HAHWHA IIEJIEBBIE M CMBICIIOBHIE
YCTAHOBKM B CBOMX AECHCTBHUSX M MOCTYIKAax IO OTHOLICHHUIO K JKMBOHM IMPHUPOJE,
CBOEMY 3JI0OPOBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIHHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbBIX O0JAacTAX 3HAHWM, TOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;
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BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUI U MBICIUTEIBHBIX NPOILIECCOB, UX PE3YJbTaTOB U
OCHOBaHM, WCIOJIB30BaTh MPUEMBI pedJICKCUU IS OLIEHKH CUTYyalluu, BBIOOpa
BEPHOTO PEILICHUS;

YMETh OIIEHUWBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHIKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

3) npuHATHE Ce0N U APYTrUX:

MPUHUMATh ce0sl, TOHKUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UILIMH IPYTOTO YeIOBeKa.
HPEIMETHBIE PE3YJIBTATHBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YEOHOro MpeaMmera
«buonorusiy Ha yrayOJIE€HHOM YypOBHE OPUEHTUPOBAHBI Ha oOecreyeHue
npobuapHOro  o0yueHuss  oOydaronuxcss  Owosorm. OHM  BKJIIOYAIOT:
crieruuaeckue i OMOJIOTHN HAayYHbIE 3HAHWS, YMEHHS M CTIOCOOBI IEUCTBHM TI0
OCBOCHHIO, HHTEPIIPETAIIMU W MPEOoOpPa30BaHUIO 3HAHUM, BHUJBI EITCIHHOCTH TI0
MOJIYYEHHUIO HOBBIX 3HAHUW UM MX MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuTyalusax. [IpenmeTrHble pe3ynbTaThl MPEACTABIEHBI IO
rojiaM U3y4eHUsl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO TipeameTa «buonorus» B 10
KJlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPUPOJBI W  PEIIEHWH MpoOJeM  parMmOHAIBHOTO
IPUPOOTIOIB30BAHUS, O BKJIQJI€ POCCHUICKUX W 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArale OUOJOTHYECKUE TEPMUHBI M TOHSTHS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboinu3M, TOMEOCTa3, CaMOpPEryJisilus, CaMOBOCIIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHUECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HacnenctBeHHocTH T. Moprana), yuenus (H. M. BaBwioBa — o meHTpax
MHOTOOOpa3usi U TPOUCXOXKICHUS  KYJIbTYPHBIX  pPAcCTEHUU),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TMEPBOTO TOKOJIEHHUS, PACIICIICHUS, YUCTOTHI TaMer,
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HE3aBUCUMOTO HacienoBanuss [. MeHaenss, TOMOJIOTUYECKHX PSAIOB B
HAaCJIEICTBEHHOU U3MEHUYHBOCTHU H. n. Basuiona), MPUHLIHATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMHU HAYyYHOI'O TIO3HAHMS, HCIOJb3YyEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKHUBBIX OOBEKTOB (OINMHUCAaHUE, HM3MEpPEHUE,
Ha0JII0/IEHUE, SKCIIEPUMEHT);

YMEHUE BBLACIATH CYILIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpudOB, pacCTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB U CUCTEM
OpraHOB PACTEHMM, MKUBOTHBIX, YEJIOBEKA, TIPOIECCOB KU3IHEACATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(HOTO U rerepoTpoHOrO TUIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOpHUOreHes3a, MOCTIMOPUOHAIBHOTO PA3BUTHUA,
pPa3MHOXEHUS,  WHAUBUAYAJIBHOIO  PAa3BUTHS  OpraHu3smMa  (OHTOIEHE3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIMBATH B3aUMOCBS3M MEXKJy OpPraHOMJAMM KIETKH U HX
GYHKUUSIMH, CTPOCHHEM KJIIETOK pa3HbIX TKaHed M X (QYHKIUSAMH, MEXKIY
opraHaMM W CHUCTEMaMU OpPraHoOB y pAacCTEHUM, KUBOTHBIX M YEJIOBEKAa M HX
(GYHKIUSAMH, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIUSIMH, MEXAYy STanaMu
oOMeHa BEeIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanaMy 3MOPUOHAIBHOTO PAa3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (PEHOTHIIOM U
dbakTopamMu cpebl 0OUTaHUS,

YMEHUE BBISABJIATh OTJIMYHUTENIbHbIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII;

YMEHUE peniaTb OMOJOrMYECKHUE 33a4H, BBISIBISATh IPUUHMHHO-CIIEICTBEHHBIE
CBSI3M MEXKy UCCIETyeMbIMU OMOJIOTHYECKIUMH MPOILIECCAMU U SIBJICHUSIMH, J1€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU NOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue paboThl, cOOJ0IaTh
IpaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUIaTh THUIOTE3bl, MPOBEPSITh HX OSKCHEPUMEHTAIbHBIMU
cpeactBaMu, (GOpMyNUpys Ielb HCCIeNOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHUE Y4YacTBOBAaTh B y4eOHO-UCCIIEIOBATEILCKON paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUILIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOILIECTB, U
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nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHYECKHX
KOH(pEpEeHLIUSAX;

YMEHHE OIICHMBATh AITHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obysacti  OMOJIOTMM W MEIUIMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE
OIUIOZAOTBOPEHUE, HANPABJICHHOE W3MEHEHHE T'€HOMa W CO3JaHUE TPAaHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
NEeATEIbHOCTH B 00JacCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTHUHU, BETEPUHAPHH,
CEJIbCKOI0 XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIUIYOJISITh MMO3HABATEIbHBIN
MHTEpEC, HAIPaBJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH podeccun u
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHMA B  OpraHU3alUsAX CPEIHEro
po(eCCHOHATILHOTO U BHICIIETO 00Opa30BaHUs.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHOro npeamera «buonorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHUHBl MHpa, B TMO3HAHUM 3aKOHOB MPHUPOJBI U PEHICHUU 3KOJOTHYECKHX
npoOjeM 4YeloBeuecTBa, a TakKKe B PEUICHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOAOTOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX U 3apyOex HBIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJIETh CUCTEMON OHOJIOrMYECKMX 3HAaHWUM, KOTOpas BKIIIOYAET
omnpeneseH!sT M TMOHUMAaHHE CYIIHOCTH OCHOBOIOJATaloMIMX OHOJIOTHYECKHUX
TEPMUHOB M TOHATHH (BHWJ, 3KOocHUcTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPHUH
(aBomrormonHas teopust Y. JlapBuHa, CUHTETHYECKas: TEOPHs SBOJIIOIUH), YUCHUS
(A. H. CesepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apojpieBoro cxojacrea K. M. bapa), nmpaBuna (Munumyma HO. JluGuxa,
HKOJIOTMYECKON MNHpaMHJIIbl 3HEpPruM), runoressl (runoresa «vupa PHK» V.
['un6epra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAy4YyHOrOo  MO3HAHMUS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOcOO0aMu BBISBJICHUS U
OLICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
PKOCUCTEM M OHochepbl, CTAOMIM3UPYIOIIETO, ABUKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJJIONaTPUYECKOro u CUMIIATPUYECKOTO
BUJI000pa30BaHuUsl, BIAUSHUS ABMKYLIUX CHJI SBOJIOLUUA HA TeHO(GOH I NOMYJISIUH,
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IPUCTIOCOOTICHHOCTH OPTaHU3MOB K Cpelie 0OUTaHusl, YepeqOBaHUs HalpaBICHUN
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY NPOLECCAMH 3BOJIIOIUH,
JIBWKYIIIMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU PAa3IMYHBIX SKOCHUCTEM H
MIPUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENIbHbIE  MPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele oOWTaHws, aOMOTHYECKUX U OMOTHYECKHX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3e  OpPraHM3MOB B  COOOIIECTBaX,
AHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUJISl IOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEeMAaTUUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M Cpebl OOUTaHMsI, €IUHCTBA
YeIIOBEYECKIUX pac, HEOOXOMUMOCTH COXpaHEHUS MHOTooOpasusi BHJIOB U
IKOCHCTEM KaK YCIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEYECCTBA,

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABISATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXKy UCCIEyeMbIMU OMOJIOTHUYECKIUMHU MPOILIECCAMU U SIBICHUSIMH, J1€1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOIHITH J1A00paTOpHBIE M MPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
IpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyNIUpys Ielb HCCIeNOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4E€OHO-HMCCIIENOBATENBCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIHHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJACTABIATH  MOJYYEHHBIE  pEe3yJbTaThl HAa  YYEHHYECKHX
KOH(pEpEeHLIUSAX;

YMEHHE OIICHWBATh TUIIOTE3bl M TEOPHH O TIPOUCXOXKICHUH JKU3HHU, YEITOBEKa
¥ YEJIOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0aX MpeoTBpaIICHUS
I00aThHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
JESTEIIbHOCTH B 00JacTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIONB30BAHUS, MEAUILIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, MHINECBON
NIPOMBINIJICHHOCTH, YIUIYOJISAITh TO3HABAaTEIbHBIA HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccuu U TPOAODKEHUE
OMOJIOTMYECKOro 00pa3oBaHusl B OpraHU3aIUsIX CPEIHEro Mpo(ecCHOHATBHOTO U
BBICIIIET0 00Opa3oBaHUsI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buoinorus kak Hayka 1
2 JKuBbie cucTeMbI U UX U3yUYEHUE
3 buonorus knetku 2 0.5
4 XuMHUYecKasi OpraHu3aius KIeTK: 10
5 Crpoenuie u GyHKINU KIETKU 8 2
6 OOMeH BellecTB U MpeBpalleHnue S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmarus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KJIETKU 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneruka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 BroTtexHonOTHs ¥ CHHTETHYECKast OMOJIOTHs 4
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17

PesepBHOE Bpems

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
1 3aposkJeHNe U pa3BUTHE IBOJIIOLNOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
2 MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
Maxkpo3BOIIOLHS U €€ PE3YIbTaThI 6
[TpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxnaeHue yenoBeka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpy>Karolleu cpenou
Opranusmel U cpea 00uTaHus 1.5
OKoJ0rusl BUJ0B U MOMYJISILUMA 0.5
DKoJorusi CoO01IECTB. DKOIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek u OKpyKarolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Buornorus kak KOMIUIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOT0 00IIeCTBa

JKuBEIE CHCTEMEI U HX CBOMCTBA

ypOBHeBaSI opranu3anus )KUBbIX CUCTCM

HcTopust OTKPBITHS U U3YYEHUSI KIIETKH.
Knerounas Teopus

Meroas! MOJIEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTuueckas padora
«M3ydeHre MeTOI0B KJIETOYHON OMOJIOTHH
(xpomatorpadus, anexrpodopes,
muddepeHnmranbHoe eHTpUGyrupoBaHue,
[P -nmonumepasHas LemnHas peakus —
TeCT Ha KOBUI-19 ,
HaIpPUMEpP.BHICOKOTOUHBIH METOT
MOJIEKYJISIPHOUM OUOJIOTHH TSI
obuapyxennst JJHK u PHK marorenos.
1983 r — ouoxumuk Kappu Mysmuc)»

0.5

XUMHUYECKUN COCTaB KIETKHU

MuHepalbHbIC BEIIECTBA KIETKH, UX
Ouosornyeckas pojb

Opranuveckue BEemecTBa KIECTKH — OEIKU.

0.5
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Jlaboparopnas pabota «O0HapykeHHE
OEJIKOB C TIOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii»

CoiicTBa, KnaccupuKanys 1 GyHKIUNA

ABUXKCHUS HUTOINNIAa3MBI B paCTUTCIIBHBIX
KIICTKax»

7 OenKoB
10 Opranuyeckue BelecTBa KJIeTKH —
YTJIE€BOJIbI
1 Opranuyeckue BelecTBa KJIeTKH —
JTUTUABI
Hyxneunnossie kucnotsl. JJHK n PHK.
v JlaGopatopnas pabora «/ccnenoBanue 0.5
HYKJICMHOBBIX KHCIIOT, BBIJCICHHBIX U3
KJIETOK Pa3IMYHbIX OPraHU3MOB)
13 Crpoenue u pynkuuu ATO. [pyrue
nykieosunrpudocdars (HTD)
14 Cexsenuponanue JJHK. MeTtoapl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU
15 Metoabl cTpyKTypHOI OHOJIOTUU
16 Tunsl knetok. [IpokapuoTuueckas KieTka
CrtpoeHue 3yKapuOTUYECKON KIIETKH.
17 [TpakTrueckas padota «/3ydeHne cBOWCTB 0.5
KJICTOYHOU MEMOpaHbI»
18 IloBepXHOCTHBIN anmnapar KIeTKU
OpHoMeMOpaHHbIE OPTraHOU bl KIETKH.
19 [TpakTrueckas padota «3ydenne 0.5
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20

[TomyaBTOHOMHBIE OPraHOUIbI KJIETKHU:
MUTOXOHIpUH, MaacTuisl. JlabopaTtopHas
pabota «VccnenoBanue mia3Monnsa u
JIeTIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

0.5

21

HememOpanHbIe OpraHOU/Ib! KIETKH

22

Crtpoenue u GyHKINHA sIpa

23

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsI KJIETOK Pa3InIHBIX
OpPTaHU3MOBY

0.5

24

AcCCUMUIISITINS ¥ TUCCUMIISAIIAS — J[BE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaTuTHIECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJsasbl)»

25

@epMEHTAaTUBHBIN XapaKTep PeakLun
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabora «3yduenune hepMEeHTaTUBHOTO
paciuerieHust epokKcuaa BOaopoa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpHI M OCIKU-UHTHOUTOPHI

27

ABTOTpOQHBIN THIT OOMEHA BEIIECTB

28

dotocunTes

29

Xemocunres. JJaboparopnas pabota
«CpaBHeH#He TpoleccoB GpoTocuHTE3a U
XEMOCHHTE3a)

0.5

30

AHa’poOHbBIe opraHu3Mbl. Busibl OposkeHusI.
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Jlaboparopnas pabota «CpaBHEeHUE
MPOIIECCOB OPOXKEHHS U IBIXAHUS

AspoOHBIC OpraHU3MBL. JTaIbI

31 SHEPreTHYECKOro 0OMeHa
DHeprus MeMOpaHHOTO IrpalueHTa

32 npotoHoB. CuHTe3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33 Peakuinu MatpuyHOro cMHTE3a

34 Tpanckpunuus — matpudsbiii cuaTe3 PHK

35 Tpaucnanus u e€ sransbl

36 KoaupoBanue amuHOKHCTIOT. POIb
pubocom B OmocuHTe3€e Oenka

17 Opranu3zaiys reHoMa y mpokapuor u
3yKapuoT

18 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH
T€HOB y SYKapHOT
Bupycbl — BHeKJIeTOUHBIE ()OPMBI KUZHU U

39 obnuratHele napazutel. [IpakTuueckas 0.5
pabota «CoznaHue MO BUPYCa»

40 BupycHrbie 3a6051eBaHMs yel0BeKa,
YKUBOTHBIX, PACTCHHI

41 HanorexHomornu B OMOJIOrUH U MEIULINHE

42 JKu3HeHHBIA UK KIETKU

43 Marpuunsiii cuaTe3 JJHK
Xpomocomsl. JTaboparopHas pabota

44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5

MHUKpOIpenaparax»
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45

Jlenenue KIETKH — MUTO3

Tunsl kneTok. KaprokrnHe3 u IUTOKUHES.
Jlaboparopnas pabota «Habmronenue

46 MHUTO32 B KJIETKaX KOHYHMKA KOPEIIKa JIyKa 05
(Ha TOTOBBIX MHKpOIpenapaTax)»

47 Perynsiuus >KU3HEHHOTO IMKJIA KJIIETOK

48 Opranusm Kak eAMHOE LEJI0e

49 Txanu pacrennii. JlabopaTopHas padora 0.5
«M3ydyeHne TKaHEeH pPaCTCHUIN» ’
TkaHU )KUBOTHBIX U Y€JIOBEKA.

50 Jlabopartophnast pabora «/3yueHue TkaHeu 0.5
KUBOTHBIX»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBr>KeHUE OPraHU3MOB

54 IInranue opranu3MoB

55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue OpraHu3MoB

57 JIpIxaHue M03BOHOYHBIX )KUBOTHBIX U
YeJI0BeKa

58 TpaHcnopT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema o3BOHOUHBIX
JKUBOTHBIX M YeJIOBEKA

60 Brinenenue y opraHu3zmMoB
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61

3amuTa y OpraHu3MoB

62 NmmyHHasg cucteMa yenoBeka

63 Pa3gpaxuMocTs U peryisnus y
OpraHHU3MOB

64 I'ymopasibHast peryJisauys U 3HIOKpUHHAs
CHUCTEMA KUBOTHBIX N YCJIOBCKA

65 ®opMbl pa3MHOXKEHHS OPTaHU3MOB

66 ITosnoBoe pa3MHOKEHNE

67 Melios
I'ametorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaGopaTropHas padoTa 0.5
«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha ’
TOTOBBIX MUKpOIIpernapaTax»

69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

70 3akJiajika OpraHoB U TKaHEH U3
3apOAbIIICBLIX JIUCTKOB
Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas

71 pabota «BpIsSIBIIeHHE TPU3HAKOB CXOJICTBA 0.5
3apo/ibliiel TO3BOHOYHBIX KUBOTHBIX)»
PasMHOkEHUE U pa3BUTHE PACTCHUM.

72 Jlabopartopnast pabota «CTpoeHne opraHoB 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHHUI»

73 Hcropus cTaHOBIICHMS U pa3BUTHUSA
T€HETUKH KaK HayKd

74 OCHOBHbIE OHATHS U CUMBOJIbI TEHETHUKH. 0.5

Jlabopartopnas pab6ota «JIpo3odura kak
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00BEKT Fr€HETHUYECKUX I/ICCJI€I[OB8.HHI>'I))

3aKOHOMEPHOCTH HaCJICIOBAHUS
pU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipaktuueckas pabora 1 0.5
"N3yuenue pe3yabTaToB MOHOTHOPHIHOTO
CKpeuIMBaHus y Apo30duisr"
76 [{uTonmornyeckue 0OCHOBBI MOHOTHOPUIHOTO 1
CKpELIMBaHUS
77 AHanuzupyroiee ckpenmpanue. Hemomunoe |
JOMUHHUPOBaHHE
JluruOpuHoe CKpeIBaHue.
3 [TpakTuueckas pabora «13ydyeHue ) 0.5
PE3yNbTaTOB TUTHOPUIHOTO CKPEIIMBAHUS ’
y Ap030(hUITBI»
79 [{uTomornyeckue OCHOBBI JUTUOPHUTHOTO )
CKpELIMBaAHUS
80 CuenneHHoe HaclieIOBaHUE TTPU3HAKOB 1
81 XpOMOCOMHasl TEOpUsl HACIEACTBEHHOCTU 1
82 I'eneTuka momna 1
83 ['eHoTHI KaK LIETOCTHAsS CUCTEMA 1
’4 ['eneTnyeckurii KOHTPOJIb PA3BUTHS )
pacTeHMIA, )KUBOTHBIX U YEJIOBEKa
25 N3MeHuYnBOCTh NMpU3HAKOB. Bubl |
M3MEHYUBOCTH
86 MoaudukanoHHas H3MEHUYNBOCTh 1
27 BapuanuoHHblii psan v BaprandoOHHAast | 0.5

kpuBas. JJaboparopHas padoTa
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«MccnenoBanne 3aKkOHOMEPHOCTEN
MOIU(PUKAITMOHHON U3MEHUNBOCTH.
[TocTpoeHue BapHalliOHHOTO psija U
BapHaIllMOHHON KPUBOI»

88

I'enoTunuyeckas N3MEHYUBOCTb.
KoMOuHaTuBHAast U3MEHYHUBOCTE

89

MyTanuoHHast U3MEHYUBOCTb.
[TpakTuyeckas padora «MyTtanuu y
Ipo30¢uiIbl (Ha TOTOBBIX
MHUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTaIMOHHOTO TpoIiecca.
DOnUreHeTHKa U AUTCHOMHKA

91

['eneruka yenoBeka. [IpakTuueckas pabora
«CocTaBiieHUE 1 aHAJIU3 POJIOCTOBHOM

0.5

92

MeTtoasl METUIIMHCKON T€HETUKH

93

3HayeHne MEIUIINHCKON T'€HETUKH B
MPEAOTBPAIIEHUHN U JICYCHUH TeHETUYECKUX
3a00JIEBAHUI YeJIOBEKA

94

OCHOBHBIE TTOHIATHUSA CCJICKIINU.
Jlaboparopnast pabora «/3yuenue copToB
KYJIBTYPHBIX PACTEHUI U TIOPOJ JOMAITHUX
KHBOTHBIX)»

0.5

95

MeTob! ceneKIIMOHHON paboThI.
Jlabopartopnast pabota «M3yuenne MeToa0B
CEJIEKIIUU PACTCHUII»

0.5

96

JlocTrKeHMsI CENEKLUN PAaCTEHUHN 1
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBHUBKa pacTeHUI»
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CoxpaHeHue, U3yuyeHue U UCIIO0Ib30BaHUE

97 1
TEeHETUYECKUX PECYpPCOB
buoTtexHonorHs Kak HayKa v OTPacib

98 npousBojacTBa. [IpakTuueckas pabora 1 0.5
«M3yueHne 00beKTOB OMOTEXHOIOTUI

99 OCHOBHBIE HaNIPaBJICHUS] CHHTETUYECKOM |
Oounosornu

100 XpOMOCOMHAs M TeHHAs HHKEHEPHUS 1

101 MenuimacKkre OUOTEXHOJIOT I 1

102 Pezepsubiii ypok. [ToBTOpenue, |
000011IcHHE, CUCTEMATU3AIHS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOT'PAMME
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11 KIIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbBbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue i[f}y‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 OposmononHas Teopust Y. lapsuna 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIHN |
Y UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl 3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U MAKPOIBOIIOLIHS
6 [Tonmynsius — 3neMeHTapHas €AMHULIA 1
3BOJTIOLIUU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIeHIE U3MEHUYUBOCTH Y ’
0co0el OHOT'O BHIa)
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 OS¢ ekt ocnoBaremnst. dpdexr |
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3oaiumumn nomysmuii: 1
reorpaduyeckas, OnoJIorudecKas
11 EcrecTBeHHbII 0TOOp — HaNpPaBIAIOMINAN 1
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(hakTop IBOIOIHH

12

[TonoBoii oT60p

13

[TprcmocoOIeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MHUKPOIBOIFOIIHH.
Jlabopartopnas padota «3yuenue
apoMop$030B U UANOATATITAIUN Y
pacTeHuil U KUBOTHBIX)»

0.5

14

[Tpumeps! ipucnocoOaeHU y OpraHu3MOB:

Mopdoioruaeckue, GU3n0IOTHIECKHE,
OMOXMMHUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobiaeHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e71ecO000Pa3HOCThY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa BUza

17

BunooOpa3oBanue Kak pe3ynbTaT
MHKPO3BOJJIIOLUA

18

CBi13p MHKPO3BOJIIOIWHA U SITUACMHUOJIOT A

19

Makpossontouus. [laneontonornueckue
MCTObI U3YUYCHUS 5BOJIFOITUN

20

buoreorpaduueckue METObI U3YUYECHUS
SBOJIIOLIMU

21

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-
Mopdooruueckre MeTo1bl U3y4eHHUs
SBOJIIOLAA

22

MounekyapHO-T€HETUYECKHE,
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OHMOXMMUYECKHE U MAaTEMaTUUYCCKHUE
MCTOABI U3YUYCHHUS SBOJTIOIUN

23 OO01mre 3aKOHOMEPHOCTH JBOJTIOIHH
24 AnantuBHas paauanus. HepaBHoMepHOCTD
TEMITOB 3BOJIIOLUU
’5 Hayunble runote3sl mpoucxoxaeHUs
JKW3HU Ha 3emiie
26 JloHayuHbIe PEACTABICHUS O 3apOKICHUI
KU3HH
7 OCHOBHBIE 3Tanbl HEOPraHUYECKOU
SBOJIIOLIMU
28 I'unoTe3bl 3apokIeHUs KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
79 Jlaboparopnast pabota «3yuenue u 0.5
OMHUCAaHUE UCKOIMAEMbIX OCTATKOB JIPEBHUX
OpraHUu3MOB»
30 HauanbeHbie 3Tanbl opraHunyecKoi
SBOJIIOLIMU
31 OBoIOIUs YYKapuoT
OCHOBHBIE 3TaIlbl BOTIOIUU
0 pacturensHoro mupa. [Ipaktuyeckas 0.5
pabota «3ydeHne ocoOeHHOCTEH '
CTPOEHHUSI PACTEHUN PA3HBIX OTIEIOBY
13 OcCHOBHBIE 3TaIlbl 3BOJIOIUYU )KUBOTHOTO
Mupa
34 DBOIOIUS )KUBOTHBIX. [IpakTrueckas 0.5

pabora «3yuenue ocobeHHOCTEH
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CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX)

PazBuTune xu3Hu Ha 3emJie 1o Apam U

35
nepuoiam

16 MaccoBble BEBIMUPAHHS — IKOJIOTHICCKHE
KPU3HUCHI TPOIILIOTO

37 CoBpeMEHHBII 3KOJOTUYECKUI KPU3HUC, ET0
0COOEHHOCTHU

13 CoBpeMeHHasl CHCTeMa OPraHUYEeCKOTO
MPOIILIIOTO

19 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpPOIIONOIUsI — HayKa O 4EJIOBEKE

A1 PazBuTue npenacrabieHuii o
MTPOMCXOXKJICHUH YeJIOBEKA
MecTto 4eaoBeKa B CHCTEME
opranudeckoro mupa. JlaboparopHuas

42 pabora «3yuenue ocobeHHOCTEH 0.5
CTPOCHHUS CKEJIeTa YeJI0BEKa, CBSI3aHHBIX C
MIPSIMOXOXKIICHUEM

43 JIBIKyIIME CUJIBI AaHTPOIIOTEHE3a

44 CooTHolIeHNe OMOJTOTMYSCKUX U
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaJMU aHTPOIIOTeHE3a

46 IlaneoreneTnka M majeorcHOMHKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKA

43 UYenoseueckue packl. [Ipaktuyeckas 0.5

pabota «3ydeHHe SIKOITOTHUECKUX
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ajarnTanuii YeJoBeKay

MexauciunaInHapHbIe METO/IbI

49 1
AHTPOIIOJIOTUHI

50 3apoKICHUE U Pa3BUTHUE SKOJIOTUU 1
Metonst skonorun. JlaboparopHas pabora

51 «M3yueHne MeTo0B FKOIOTMYECKUX 1 0.5
HCCIIEOBAHUI»

5 3HayeHne YKOJIOTMYECKUX 3HAHUN I 1
YeJI0BeKa

53 Dxonorudeckue GakTopbI 1
Abnornueckue gaxtopsl. CBeT Kak

54 sKosioruueckuit gpaxtop. JlaboparopHas 1 0.5
pabota «BpIsiBIeHHE TPUCTIOCOOICHUI '
OPraHM3MOB K BIIMSIHUIO CBETa»
Abuoruueckue gaxkTopsl. Temmeparypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JlaGopatopHnas pabora «BeisiBieHHe 1 0.5
MPUCTIOCOOTICHUN OPTaHU3MOB K BIUSTHUIO
TEMIIEPATYPhI»
Abnornueckue GpakTopsl. BiaxxHocTh Kak

56 sKosioruueckuit gpaxtop. JlaboparopHas 1 0.5
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUSD)

57 Cpensl 0OuTaHUSI OPTaHU3MOB 1

58 buonoruueckue puTmbl 1

59 Kuznenneie GopMbl OpraHU3MOB 1

60 buotnueckue GpakTops 1
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3HaueHue OMOTUYECKUX B3aUMOICUCTBUI

61 JUISl CYIIIECTBOBAHUS OPraHU3MOB B CpEJIE
oOuTaHus

6 DKOJIOTHUECKUE XAPAKTEPUCTUKHI
MO YJISIITIN
OcHOBHBbIE MOKa3aTeNN NOMYJIALNN:

63 YUCJIEHHOCTb, INIOTHOCTh, BO3pacTHAas 1
MOJIOBAas CTPYKTypa
OcHOBHbIE MOKa3aTeNN MOMYJIALNUN:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUN

65 OKojorudeckasi CTpyKTypa MOonyJsaun

66 JlnHamMuKa nonyJsaiuu U €€ perysius

67 KpuBsie pocta YnCIEHHOCTH MOIMYIISIUH.
KpuBbie BbKUBaHUS
DKoJiIoruueckasl HulIa Buja.

68 Jlaboparopnas pabota «IIpucnocoOnenus 0.5
CEMSIH paCTeHUH K PaCCEJICHUIO»

69 Bup xak cucrema nonyJsiuid

70 3aKOHOMEPHOCTHU MOBEJICHUS U MUTpAIUil
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKOCHCTEMa KaK OTKpBITask CUCTEMA

7 KpyroBopor BeliecTB 1 MOTOK SHEPTHH B
JKOCUCTEME

74 OcCHOBHBIE IOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOrM4ecKre MUpaMuIbl
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76 W3meHeHust coOO1IECTB — CYKLIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpEil 1 OKECaHOB

73 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTpPONOT€HHBIE YIKOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTrueckas pabora 0.5
«U3yuenne u onucanue ypo03KOCUCTEMBI» ’
3aKOHOMEPHOCTH (HOPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
HKOCUCTEMAaxX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

2 pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIHMOHHOM U
HKOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmierutanerapHas 060104Ka
3emun

84 VYuenue B. W. Bepnasackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
o6uocdepsl

26 KpyroBopotsl BemecTs u
OMOTCOXMMHUYECKHE [TUKITBI

27 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh 6uochepsl

89 DKOJIOTUYECKNE KPUZUCHI U UX MPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy
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AHTpPOIIOT€HHOE BO3/IEHICTBUE HA

o1 pPaCTUTENbHBIN U KUBOTHBIA MU !

92 Oxpana npupo/sl 1

93 OCHOBHBIE TPUHIUIBI YCTOHYHUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TIPUPOIBI
PanmonansHOE MPUPOOIOIB30BAHHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pazHo0Opa3zus 3emin

95 0“606H16HI/IG 1o TeMe «MUKpPOIBOIIOLUS U |
e€ pe3ynbTaTh»

96 C{6o6memae o Teme «MaKpOIBOIIONHUS U |
e€ pe3ysIbTaThD»

97 O6o06muienue no Teme «IIpoucxoxaeHue u |
pa3BUTHE )XKU3HU Ha 3emiie)»

08 O6o06menue no Teme «IIpoucxoxaeHue |
YeJI0BEKa — aHTPOIIOTEHE3)

99 O06001meHne o TemMe «IKOJIOTHS — HayKa O |
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O6006mmeHue o Teme «OpraHu3Mel U cpeaa 1
oOUTaHUS

101 O6o6meHI/Ee 10 TeM€e «IDKOJIOTHS BUIOB U 1
TIOTTYJISITTAI

102 O6006menue mo Teme «buocdepa — |
ri100anpHasi IKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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