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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oodmiero oOpa3zoBaHus pa3paboraHa Ha ocHOBe dDeaepanabHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparmny,
dI'OC COO, Konnenuum mnpenojaBaHusi ydyeOHoro mnpeamera «buomnorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunsiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU o0nactu «EcTecTBeHHO-
HayyHbeie TipeameThl». CornacHo mnonoxeHusmM DPOI'OC COO npodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanmn  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 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSA3aHHBIX C MPOQOpUEHTANUCH OOYyYaIOMUXCd W CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAay4YHOTO 3HAaHMs, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM UJIM BOEHHBIM JIE€JIOM.

[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 TIO pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TMOCIE0OBATENIbHOCTh M3YyUYEHHsS] Y4eOHOro Marepuajia ¢ y4ETOM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEHl oOydaromuxcsi. B mporpamme mno Ouonorun
peain30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3y4ye€HUEM OHOJIOTMM Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojapss 4emMy MpOCMaTpUBaeTcs
HaIlpaBJICHHOCTh HA  MOCIEAYIOIIee pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUN O 3I0pOBOM o00pa3e >KU3HH, Ha
BOCIUTAaHHE OEpEeKHOTO OTHOLIEHHS K OKpyXKawolled mnpupogHoi cpeae. B
nporpaMme Mo OHMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenmMeTra
«buonorusiy B peanmuszanuu  TpeboBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUs U B
GbopMHpPOBaHUM OCHOBHBIX BHUJIOB  y4e€OHO-TIO3HABATEIHHOM  JIESITEIIBHOCTH
00yYaromMXcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro O0pa3oBaHUsI Ha
YpOBHE CpeHEro 00IIero 00pa3zoBaHusl.

VYyuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBeplIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimmpeHue U yriayOjeHue 3HaHHM OOydJarommxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUN, ONOTEXHOJOTHH, BOITIOIMOHHOTO YUYEHHS 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 COAEpM aHHs COCTABISAET CUCTEMA
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, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTETparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYECHHBIMU 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 OHOJOTHMU, 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
y4€HHUE, 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 KAPTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suu M OCOOEHHOCTSAX 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
3HAYUTENIBHBIM O0BEMOM TEOPETUYECKOTO0 MaTepuaia B COJACPXKAHUHU MPOTPaMMbI
o OMONIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM WHOW oOnacTh OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yUEHBIX B pPEIICHUE BAKHEUIITNX OMOJOTHIECKUX U IKOJIOTUIECKUX MTPOOIIEM.



Lenb n3yuenus yueOnoro npeamera «buonorus» Ha yriyOIéHHOM YpOBHE —
OBNIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYPHO-(YHKIIMOHATbHOMN
OpraHM3alMi JKMUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHEe YyMEHHUM
UCIIONIb30BaTh TH 3HaHUsA B ()OPMUPOBAHMM MHTEpECa K ONMpPEaeNEHHON obiacTtu
po(heCcCHOHANFHOM ACSITEFHOCTH, CBSI3aHHOW C OWOJIOTHMEH, WM K BHIOODPY
y4eOHOT0 3aBeICHUS I IPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHus.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yIIyOIEHHOM YpOBHE 00ECTIEUNBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHUCS CUCTEMBbl OMOIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABJISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MUPA; O
CTPOCHHUH, MHOTOOOpa3MM M OCOOCHHOCTAX OMOJOTUYECKHX CHUCTEeM (KIIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OLICeHO3, Orocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OO0Yy4arouMxcs C METOAAMM TMO3HAHHUS >KUBOM TMPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMM W OHOJOTHH pa3BUTUSA, TEHETUKH U
CEeJIKINH, OWOTEXHOJIOTUM W CHHTETHYCCKOW OWONOTHH, TaJCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
ucclenoBaHuii B Jabopatopud W B mpuponae (HaOMoneHHWe, HU3MEpeHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIcHUE OOYYAIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(GOPMAIUIO; TOJIB30BATHCS
OMOIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIMBATh CBA3b MEKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIBHO-)KOHOMUYECKUMHU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHUBATH IOCJEICTBUS CBOCH ACSITENBHOCTH IO
OTHOIICHHUIO K OKPYXKAIOUIeH MPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO U
3MI0POBBIO  OKPYXAIOIIMX JIIOJeH; OOOCHOBBIBAaTH M COOMIOJATh  MEpBI
npo(UIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBuia MOBEACHUS B MPUPOJE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACITEIbHOCTH B UpE3BbIYaliHbIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHBIC HayUHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BuTHE y 00YYAIOIMINXCSI MHTEUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIECCe 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIME B OHOJIOTMH, pEHIaeMbIMU €10 NIpoOJieMaMu, METOIO0JIOTHEn
OMOJIOTHYECKOTO UCCIIeIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCIICIOBAaHHM, PEIIeHUs] OMOJIOTHUECKUX 3a/1a4, MOACINPOBAHUS OMOJOTHIECKIX
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;
MHTErPallMi €CTECTBEHHO-HAYUYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BaHUH (COONIOJICHIE TMpaBWJI TMOBEACHUA B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXaromux Jiojaer  (cobmoaeHus wmep mnpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHre OE€30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO0 XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHHH B MOBCEAHEBHON XKHU3HU;

CO3JaHHE  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIMIMMHCS
WHIUBUTYyaJIbHON o0pa3oBarenbHON TPaeKTOPUH, CIocoOCTBYIOLIEH
nocyenyonemMy npo(ecCHOHaTbHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHM C
UHIMBUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMca0 YacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHUH Ha YTiayOJIeHHOM
ypOBHE cpemHero obmero 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(PUKU €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 TIPOBEJIEHUE JTAa0OpPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
00y4Jaromuxcsi B BBIIOJHEHUU MPOCKTHBIX M y4eOHO-HUCCIEIOBATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd  y4YUTeJIeM Ha OCHOBE HMEIOLIUXCS
MaTepHaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIJICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapcTBeHHoM utoropoit arrectanuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble  MMH  MPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIAIHBIE W TMOHCKOBbIE HAy4YHbIE€ HCCICIOBAHUSI B
OHOJIOTHUH.

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

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. BaBwmiios, H. B. Tumodees-PecoBckuii, J[xx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
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, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(Ouoreonenotuueckuii), Omochepusiid. Ilpomeccrel, mpoucxoismme B KUBBIX
cucreMax. OCHOBHbIE MpHU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBaHUSA
Marepun. Hayku, nu3yyaromue >KMBbIE€ 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
pe3yabTaroB. [lpUuMHBI UCKaXEHUS PE3ylbTaTOB »JKcnepuMmeHTa. [loHsaTne
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonoruueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas, «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KHUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEYeCcKoro opranuszmay, «buoreonenosy», «buocdepay, «Metomab
W3YUYECHHUS )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-QYHKIMOHANbHAs 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 Opranu3ainus 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.

Oprannuyeckne BeHleCTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oejnka, NHenTHAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss Oenkos.
buonoruueckue pynkuun 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbIL.
OOmuit  mnaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKINU YTII€eBOJOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiaementapHoctu. [lpaBuno Yapradda. Crtpykrypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouosorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

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

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
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.

Huarpammel:  «PacnpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacrpeneneHne 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 MOJEKYII
yrieBooB», «CTpoeHre MOJIeKyn JIMnuaAoBy», «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 mpokapuornueckas. CTpyKTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KJIECTKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KiieTouHas cTeHKka OakTepuii u apxei.
Oco0OeHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MecTO U poJjib MPOKapUOT B OMOIIEHO3AX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(mupdy3us, obneru€éunas audQys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcropT). Ilomymponunaemocth MeMOpanbl. Paborta Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (¢haronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U PyHKIIMU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uronna3zma. [{urozomns. [utockener. JIBuxkenue nuromniazMbl. OpraHou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), anmapar I'onbaxu, JIM30COMBI, UX CTpoeHHe M (QyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPraHouJ0B KieTKu. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  SHAOIUIA3MATHUYECKUN
petuxkynyMm. CekperopHast QpyHkius anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosin pacTuTenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJABl  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTHUJIBIL.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIIMM MUTOXOHApPUM W 1uiactuia. IlepBudHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCMHTE3UPYIOMIMX  AYKApHOT.
X0pomIacTbl, XpOMOILUIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUH.

HemeMm06pannbie opranouasl kinetku CtpoeHue u GyHKIUHM HeMEMOpaHHbBIX
OpraHOMJIOB KJIETKH. Pu6ocombr. IIpomesxcymounvie Qunramenmol.
MukpodunamMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosvle KOMNOHEeHmMbl HeMbluleunblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CrTpoeHue U JBWKEHHE OJKTYTHUKOB M pPeCHHYEeK. MUKpOTpyOOUuKu
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momopnule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PacCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u eemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Ku 6 mumosze. Aloepnulil
MPAaHcnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmupt 1 cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHrEe TPOKAPUOTUYECKON KIIETKI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHHU3MOB.

IIpakTueckasi padora «l3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlaGopaTopnas padora «JVccienoBaHue miIa3MoiM3a M JEIUIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «/I3ydyeHne  ABMKEHUS  LUTOIIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB 1 MpeBpalleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOMHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecriedeHne kieTku: mnpespameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapakKTep pPEAKLUN KIETOYHOIO
meTtabonusma. DEpMEHThl, MX CTPOEHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (EepPMEHTATUBHBIX
peakuuii OT pa3IuyYHbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMyecKux BemecTB B KieTke. dortocuHTes.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunmes y baxmepui. Ceemocoouparoujue
nUSMEeHmMbl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Poab XJI0pomiacToB B mpoiiecce
¢dorocunTeza. CretoBasi u TeMHOBast (aszpl. Pomoovixanue, Cz., Cs. u CAM-munul
gdomocunmesa. 1lpoaykTUBHOCTh (oTOCHHTE3a. BiusHue pa3nuyHbiXx (hakTOpoB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

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

AHaspoOHble OpraHu3Mmbl. Buabl Oposkenus. IIpomykTel OpoxeHMs M UX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHHU3MBI. Oransl DHEPTETUYECKOTO oOMeHa.
[TonroroBuTenbHbIM Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TIIFOKO3BI.

bronornueckoe okuciaeHue, WIK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
nporueccax ouonoruueckoro okucienus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. IlpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YHEPTETUIECKOTO 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», «Ctpoenne pepmeHTay, «XEeMOCHHTE3Y.

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

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

JlaGopaTtopnass pa6ora «M3ydyenne (¢EepMEHTATUBHOTO pAaCILEIICHUS
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. HacsencreenHasi HH(popMalus U peajusanus e€ B KiIeTKe

Peakunn marpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, €ro cpoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTb, AHTUMNAPAILIEIbHOCTh, 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. Perynsuus oOMEHHbBIX
npoueccoB B kieTke. Knetounslii romeocras.

Bupycer — HekneTounbsie HOpMBI KU3HUA U O0HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupycubie 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CITU, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

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

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

IIpakTuyeckasi padora «Co3gaHue MOJCIN 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(DA3BI.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanusm pernukanun JTHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XPOMOCOMHBIA Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarionHblii  HaOopel XpoMocoM. ['omonoruuynsie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue wimerku — wmutTo3. Craauy MHTO3a W MPOUCXOIAIIME B HHUX
nporeccel. Tunel Mmuto3a. KapuoknHes u nuToknHe3. buosiormdueckoe 3HaueHue
MHUTO3A.

Perymamua mutotndeckoro nukia kietku. [Iporpammupyemas kiietouHas
rudenb — anomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgepenyuposku, cmaperus u eubenu kiemox. «lugposas
KlemKkay» — 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.

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

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHoOKNEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHUS U JKU3HEACSTEIIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocBsA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl M
cucTeMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

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

TkKaHU KUBOTHBIX M YEJIOBEKA. THIbI KUBOTHBIX TKAHEW: SIUTEIUAJIbHAS,
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
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHiI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, 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 pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe 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. [[pixarenbHasi HIOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. JIpixaHrue 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 KpoBooOpauieHusi. IBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisamnus.

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



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

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

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

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

HepBnast cucrema u pedrexTtopHas peryiasius y >XUBOTHbIX. HepBHas
cucTeMa M €€ OTIesbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENBbl TOJOBHOTO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Peduexkc u
pednekropHas ayra. besycinoBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsiuvs W 3HAOKPUHHAS CHCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runodu3zapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. 11. [Tainos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocrerimme», «Opranbl LBETKOBBIX pPACTEHHID,
«CuctemMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe CcTelms»,
«CTpoeHue JNUCTOBOM TMIACTUHKNY, «TKaHW >KUBOTHBIX», «CKEJEeT YeIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMaY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctema», «HIOOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«MmmyHnurer»,  «KumeuHononoctuele», «CxeMa  NHUTaHUS  PACTECHHI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUJIPBI»,
«CTtpoeHue miaHapum», «BHyTpeHHee cTpoeHue M0xkAeBOro 4epBs», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECMO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopyaoBaHue IS IEMOHCTPAIIMN TTIOYBEHHOTO U BO3AYIITHOTO MUTAHKS PACTCHUIA,
pacileruieHns Kpaxmana U 0eJKoB Moj AedcTBUEM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTpPALIMU OIIBITOB 10 M3MEPECHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM 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, uau rametsl. Meito3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecrto B JKMU3HEHHOM LMKIIE
OpTaHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KeEe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepMmaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

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

NuauBuayanbHOEe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOSUU.
Konyenyuss mopgocenoe u mooenu mopgoeenesa. Ctaguum 3MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. brnacmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJIEHUS MIICKOMUTAIONINX. 3apOJBIINICBbIC 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. BrnusHue Ha >MOpHOHATBHOE pa3BUTHE PaA3ITUYHBIX
(haKTOPOB OKPYXKAIOIIEH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO



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.

PasMHoxeHune u pasButue pacteHui. ['amerodut u crnopodut. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHE Y IIBETKOBBLIX pacTeHuil. O0pazoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl pETyIsAA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubl u cxeMmbl: «BereratuBHoe pasMHOxkeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUA», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 5SBIIICHBDY,
«Pa3zmHOXeHue ruzipel», «Meio3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHesa», «llpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJBHBIX M JBYJIOJBHBIX PAaCTEHUIN», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UHMKI MXa», <« KW3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLEKIETOK H
CIIEpPMATO30UI0B, MOJENb «L{MKII pa3BUTHS JIATYIIKI.

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 — Hayka 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. Padotsr H. K. KomeiioBa, H. 1. BaBuioa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsI JIMHUSL, THOPHUIbI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TEHETHUKU:  THOPHIOJIOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJIAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
Basunos, A. H. benozepckuii, 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 ckpenuBanue. IlepBbiii 3akoH MeHnpenss — 3aKoH
ennHooOpa3us THOpUI0B nepBoro nokojeHus. [lpasuno nomunupoBanus. Bropoi
3aKk0OH MeHJens — 3aKOH pAacIIEIUICHUs NPU3HAKOB. LluTosornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpEIMBaHus. [ UI1oTe3a YNCTOTHI TaMeT.

AHanuzupytoniee ckpenBanue. [IpoMeKyToUHbIi XapakTep HaclieJOBaHUS.
Pacmiennenue npu3HakoB py HETIOJIHOM JOMUHHUPOBAHHH.

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

CueruienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemneHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TI'eHaMH. XPOMOCOMHAas
TEOpHsI HACJIEICTBEHHOCTH.

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

['eroTun kak nenocTHas cucrema. llnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anmopnencrsue HeaUIeIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [Toamumepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHUS PACTEHUMN, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnYecKkre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJ U
WU3MEHEHUS HaCJIEICTBEHHONW NH(OPMALIMU B IIOKOJIEHUSIX 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,



«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorun mnruusy,
«MHOXECTBEHHBIN allJIeNnu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENIb IS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUJIOB TIEPBOTO TMOKOJEHUS W pAacCIICIUICHUs NPU3HAKOB, MOJENb s
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTpPAllMM CLEIUICHHOTO HACJIENOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «/Ipozopumnay.

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

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

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HoOpMUpOBaHMHM (PEeHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIICACTBEHHAS.

MoaudukanuonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuarmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(PUKAIIMOHHOM
WU3MEHYUBOCTH.

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

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM Mpolecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHETHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyranmonHass W3MEHYMBOCTh. BHabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUUPOBAHHBIE MyTalMU. SnepHble WU
HuToIa3MaTuyeckue Myrauud. CoMaTUYecKUe U IMOJoBble MyTauuu. [Ipuunnbl
BO3HUKHOBEHUs MyTanuil. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTHM MYTALMOHHOI'O IpoIecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJICICTBEHHOCT.

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

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buasl u3meHunBocTH», «MonudukanuoHHas
WU3MEHYUBOCTBY, «KombOunaTtuBHas U3MEHYUBOCTD, «Meio3,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHMUIA,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIEOOBAaHUS TE€HOMA
4yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YEeJOBEKAa: IEHEATIOrMYECKHM,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIMYJISALIUOHHO-CTaTUCTUYECKHUN,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE TE€HOTHUIIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YelIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
O0one3Hu uyenoBeKa. bone3HM ¢ HaACIEACTBEHHOW MPEapacloilokKEHHOCTHIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEJAOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a00yieBaHUN 4YesoBeka. MeauKo-reHeTHUeCKOe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEeHEeTHYECKOTO Ipy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
buznyecKOMy U XMMHUYECKOMY 3arps3HEHUIO OKpYyXkatomieil cpenbl. ['enernueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun yenoBeka», «MeTolIbl U3YYEHUS] TE€HETUKU
yesioBeKay, «I'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHOI.

Tema 15. Cestekuusi OpraHu3zMoB

JlomecTuKkanuss W CEJIEKUUs. 3apOKACHUE CEJNEKIUMU W JOMECTUKAIUU.
Yuenne H. WM. BaBumoBa o IleHTpax mNOpouCXOXkKAEHUS U MHOTO00pa3us
KYyJbTYpPHBIX pacTeHui. Ponp cenekuuy B CO31aHMM COPTOB PACTEHHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTMYECKHX pSJIOB B
HaciaeACcTBeHHOW wu3MeHuuMBoctHh H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM U
VIH/IUBUTY AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUctwiTanne
IpoU3BOAMTENIEH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMOUIBIO OIEHKU
¢dbeHoTuna NOTOMCTBa U OTOOP MO TEeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIN 1 XUMUYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN Y KYJbTYPHBIX



¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEeIeKIUH.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBuaoBas ruOpUaAn3aIHs.
brnu3kopoAcTBEHHOE — CKpelmuBaHue, Wik UHOpuAMHr.  HeponctBenHoe
CKpeluBaHue, win aytOopuauHr. ['ereposuc u ero npuuuHbl. Mcnonab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausamms. [Ipeomonenune Oecrionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. «3e1éHas
Desonoyusy.

CoxpaHeHHE U M3y4YEHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKUX pOAWYEd JJIg  CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. JH3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYUeCmeyiomux U co30anusi HO8bIX NOpPoo, TUHUL U KPOCCO8, 8
MoM 4Hucie ¢ NpUMEHeHUeM COBPEeMEHHbIX Memo008 HAYUYHbIX UCCLe008aAHULL
nepeoosvix uoeti U NepcneKmuGHbIX MexXHOI02UM.

JdemoHcTpanumn

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

Tabnuibl u cxembl: «LIeHTpbI TPOUCXOXKIEHUSI 1 MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM HN3MEHUYMBOCTHY,
«Metonpl cenexkuumy, «OtnanéHnas ruopuanzanusy, «Myrtarenes».

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

JlaGoparopHasi padora «/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 XO3SMCTBO, B J1abOpaToOpuio
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHoiorust U CHHTETHYECKasA OMOJIOTHS

OOBEeKThI, UCMHOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHbIE U TKaHEBBIC
KYJBTYPBI, MHUKPOOPTaHU3MBl, 170:¢ XapaKTEpUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHUECKHX
TexHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYyYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB,
coJiepXaliiX He BCTPEYAroIUecs: B IPUPoAe OUOCUHTETUYECKUE MY TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMATHUECKH
smOpuorere3. lcmonb30BaHWE TaruIOWIOB B CEJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
SAUIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METO/ TpaHCIIAHTALUU SIEp KIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M = NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KECHEPHH.
DKOJOrMYeCKHE U AITUYECKHUE TPOOJIEMbI T€HHOM WHKEHEPHUH.

Menuuuackue 6uorexnonoruu. [loctrenomnaas uudpoBas meauruaa. [TI11P-
JMAarHocTuka. MeTa0oJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIb30BaHHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepamust paka. 3D-OuommkeHepuss misg  pa3paboOTKu
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/1aHUs KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoaauHTa
JUISL PELIEHUS 3a/1a4 NIEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, yctaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-congepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

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

JlabopaTtopHnas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX MPEACTABJICHUH B
ounoJsioruu

OpomoonyoHHas Tteopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /apBuna.

JIBrKy1Me CUITbl 3BOIOLMH BUAOB 110 Y. JlapBUHY (BBICOKAs MNHTEHCUBHOCTD
pPa3MHOXKEHHS OpPraHHU3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuntetndeckor Tteopuu dBomonmu (CTD). HelTpanbhas
Teopust dBomonuu. CoBpEeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kiosse, Y. lapBun, C. C. UerBepukos, 1. U. lImansraysen, Jx. Xonnern, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOsieHnii y pacteHuil u >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapeunay, «Haxonku Y. lapsuna», «®opmbl 60ppObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylbTypHBIX (GopMm
KarmycThl», «[lopoapl JOMANIHUX KUBOTHBIX», «CxemMa 00pa3oBaHuUsl HOBBIX BHUJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIECHUS [ABWXXYLIUX CHJ 3BOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThl

[Tonynsuust KaKk 3JI€eMEHTapHas eIUHHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHooHga TOMYJSUMU KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTu4eckoro pasHoBecus k. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBIKYIIHE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTtvBHass W3MEHUMBOCTh. Jlpeld TreHOB — ciydaiiHbIe
HEHAIpaBJCHHbIE W3MEHEHUs 4YacToT ajiened B nomyiauusx. Oddekr
ocHoBatend. JIpgexm OymouLrouHo20 eopaviuika. CHudCceHue 2eHemuiecKko2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3gppexma Opeiigha 2enos 6
oonbwiux U manelx  nonyiayuax. Mwurpatmu.  M3omsums  momyssiuil:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoJIoTUYecKas (pEnpoyKTUBHAS).

EcrectBennbiii oTOOp — HampaBisoommi  (akTop 3BOMOIUUA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JBMKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U HBOJIOLHUSA COLHAIBHOTO
NOBEJECHUS KUBOTHBIX.

[Ipucnoco06IeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLUU.
Bo3HukHOBeHHEe — mpucnocoOieHud y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocobieHuil y opranu3mMoB: MOp(hoIoruueckue,
duznonornueckue,  OuoxumMuyeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpOsBOOIMU. M3omsmus — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIAaTPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0THUYECKOE), «MTHOBEHHOE» (mosMIUIONIU3anus,
rubpuanzanus). JJIMTenbHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: Ouopa3zHooOpazusi. MUKPOIBOJIONMS M KOIBOJIOLMS Mapa3uTOB M UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 2. Maiip.

Tabmuubl 1 cxembl: «MyTanuMoHHasE H3MEHYUBOCTHY, «llomynsimonHas
CTpyKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkyiue
CHJIBI 3BOJIIOLUN», «IKOJOTHYECKasi M30JSLUs MOMYJSIUA CeBaHCKOU (hopenmny,
«l'eorpaduueckass UM30ISAUMA  JIMCTBEHHUIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypckoi», «llonmynsiMoHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U )KEPTB», «Cxema
JEHCTBUSL ecTeCTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«apycTpuanbsHell MenaHu3M», «KuBble uckomaemeie», «IIoKkpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka YKUBOTHBIX»,
«Duznonornueckue anantanuu», «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukmn», «CTpyKTypa BUIa B
npupozae», «Crnocobbl BumooOpa3zoBanus», «I'eorpaduueckoe BHUI000pa30OBaHUE
TpEX BHUIOB JaHJBIIIEH», «IKOJOTHYECKOE BHI000pa30oBaHHE BHUAOB CHHHUIL,
«ITonumionael pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydesa NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, O0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€H OJHOTO
BUJIA).

Jlabopatopuass  padora  «lIpucmocobmenus  OpraHm3MOB U HX
OTHOCHTEJbHAS 11e1IeCO00Pa3HOCThY.

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

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Meroasl HM3ydeHHMs Makpol3BOIOUMHU. [lall€OHTOIOrMYECKHE  METOAbI
uzydeHus oHBomouud. llepexomusie ¢GopMbl U QUIOTEHETUYECKUE  PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBojtonuu. CpaBHeHue ¢Giopsl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bupabi-
SHAEMUKHU U PEJIUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YICHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIOLIMM OHTOT€HE3a M TMOSABJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PyauMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYEeCKME  METOJbl  M3YyYEHHsS]  DBOJIIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl yHKyull.
HeobOpatumocTs 3BomonMu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkenb.

Tabnuubl U cxembl: «DUIOT€HETUUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ydObie  smepb»,  «Cteronedansy,  «Puanodutey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3eMian», «Jllpeid KOHTHUHEHTOBY,
«PenmukTery, «HadanmpHble cTaguy SMOPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa MW IIUMIAaH3e», «l JaBHbBIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHMe 3aKOHOMEPHOCTH IBOJTFOITUN.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHe KU3HHA HA 3emule

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayuHble TMPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasinanuanw, JI. I[Tactepa. [IponcxoxxaeHue sKu3HU U aCTPOOUOIIOTHSL.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reonoruueckas) SBOJIONUA. XHMHYECKas dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHnueckux BemectB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBatHas runoresa A. .
Onapuna, runore3a nepBuyHoro oyiaboHa JIx. XomnaeitHa, reHeThYecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnu u MeroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHe
octaTku. ['eoxpoHonorus u e€ w™eroabl. OTHOcHUTeNbHAas W aOCOTIOTHAs
reoXpOHOJIOrHUs. [ €0OXpOHOJIOrnYeCcKast MKajaa: 30HbI, 3Pbl, IEPUOJIbBI, STOXHU.



HauvanwpHble sTambel opranudeckou 3Bosirounu. [losiBiieHME W 3BOJIOLIHS
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHe3). IBOIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOUYHBIX OPraHUM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOUYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apoOMOpPGO3bI
pactenur. Beixon pacreHuit Ha cymy. [losiBieHHE CHOpPOBBIX pPACTEHUU W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOKIIeHHE IBETKOBBIX
pPacTEHUM.

OCHOBHBIE 3Tallbl 3BOJIONHMH >KUBOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS [TO3BOHOYHBIX.
[Tpoucxoxnenue ampuoOuii u pentunuil. IlpoucxoxneHne MIECKONUTAIONIUX U
ntutl. [lpunnun xmroueBoro apomopdosa. OcBoeHHE OECMO3BOHOUYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie IO dpaM M MEepUodaM: apxeu, MPOTEPO30i,
najgeo3or, Me3030M, kaWHo3oM. OOmas XapakTepucThka KiIuMmaTta u
reojorudyeckux npoueccoB. [losiBiieHME W pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro yClIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMYECKHE KPU3UCHI Ipouuioro. IIpuunuel u
CJIEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHMYECKUNA KPHU3HC, €r0
ocobenHocTtH. [Ipobiema coxpaneHust 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xonzaeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoxAeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTambl  HEOPraHWYECKOW  »Bomouum», «l'eoxpoHonorumyeckas  MKaiay,
«HauanpHble 3Tarnbl OpraHUYeckoi 3BoIOLIUNY», «Cxema 00pa3oBaHUsl IYKapHUOT
nyTéM cumoOnoreHeza», «Cucrema XKuUBOW TpHUPOAbD», «CTpoeHue BHpYyCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIHY,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llanmopotHukm», «l'o0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KUIIEUHOMOTOCTHBIEY,
«IInockue 4yepBUY, «YnenucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3ButHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
NIaJIC030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBanue: repObapuu pacTeHU pa3IUYHBIX OTAEJIOB, KOJUICKIIMH
HAaCEKOMBIX, BJIQXKHBIE ITpenaparsl >KMBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydejla IMTHULl W 3BEPEH,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONMAEMbBIX, MYJSIKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yyeHnto abMOreHHOro CUHTE3a OPraHUYeCKIX COSTMHEHUH B
HNEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yyeHue W omMCaHHWE MCKOIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTEHMIA
Pa3HBIX OTAEIIOB).

IIpakTnyeckas padora «/3yuyeHue oCOOEHHOCTEN CTPOEHHUs MMO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOJIOTHH.

CraHOBIEHUE NPEICTABICHUNA O MPOUCXOXKICHUU 4esOBeKa. PemurunosHeie
B033peHns. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpQOJIOTUIECKHE, AMOPHOTIOTUYECKHE, (bU3H0T0T0-ONOXUMHUIECKHE,
noBezeH4Yeckue. OTIINYKS YeIOBEeKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE IOJIOBHOTO MO3ra U BTOPOW CUTHAJIbLHOU
CHCTEMBI.

JBukymire cuiibl (pakTophl) aHTpONoreHe3a: OMOIOTUYECKUE, COLUaIbHbIC.
CooTHol1ieHne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUIBI — O0IIUE MPEJIKH Y€JI0BEKOOOPa3HBIX 00€3bsH U
JTro/ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoAeH. HelloOBEK yMEIblil, epBbIe
U3TOTOBJICHUs OpYAuHN TpyzAa. YeloBeK NpAMOXOAAIIMN U NIEPBBIM BBIXOJ JIOJAEH
3a mpenenbl  Adpuxku. YemoBek  relmenbOeprckuii  — - 00mMiA  TPEoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJECH XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka 1 najeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMIX
yenoBeka. MyTannoHHBIH mpouecc U noigumopdusm. [lonmynsiuoHHBIE BOJIHBI,
npeiid reroB, murpanus U «3GQeKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [loHarne o pace. bonemme pacel: eBporneouHas
(eBpasmiickasi),  aBCTpajlO-HErpoMJHAs  (PKBATOpUANIbHAS),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccesieHHsl 4YejoBEeKa IO IUIAHETE.
EnuncTBO  4yemoBedecknx — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Tprcnoco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKpYXaroIIeW Cpefbl.
Bnusitaue reorpaduueckoit cpenbl u apedida reHoB Ha MOPQOJIOTHIO U
(bu3MOIOTHIO YeTIoBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIIOLIMOHHAsA ~ QHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOT U
YeJIOBEUECKUX IOIYJsUui. bruoconuanpHble HCCIeNOBaHUSA NPUPOIBI YEIIOBEKA.
HccnenoBanue KO3BOMIOIUHI OMOIOTUYECKOTO U COLIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

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

Tabnuupe! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YelIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYIIUE CUIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
NPAMOXOIINNY, «JleHncoBckuii yenoBek» «Heanaepranbiby, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «Talbl HIBOJIIOLUY YEIIOBEKa», «Pacel yenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMeTOB MaTepUaIbHOU
KyJbTypbl TpPEIKOB YeJOBEKa, penpoiaykiuu (pororpapuu) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢oTorpauu HaXOJOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJioBeKa W dYepena IIMMIIaH3€, MOJENb KHCTH 4YEJIOBEKa WM KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHsI CKeleTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTH4yeckas padora «/3ydyeHue 3K0JIOrMUECKUX aJanTalui 4YeJIOBEKay.

Tema 6. Dkojiorusi — HayKa 0 B3aHMOOTHOIIEHHSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILel cpeaou

3apoxaeHue U pazBuTHe 3kojioruu B Tpynaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9Ko0ruu. CBS3b DKOJIOTUU C IPYTUMU HAYKAMHM.



Metoapr skonoruu. IloneBbie HaOMIOACHMS. DKCIEPUMEHTBHI B SKOJIOTHH:
OpuUpojHble U JabopartopHble. MonaenupoBaHUE B IKOJOTUA. MOHUTOPHHT
OKPYKaIOIIEH CPebl: JTOKATBHBIN, PETHOHATBHBIN U TI00aTHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4enoBedecTBa ¢ Npuponaoi. dopmupoBaHue
HKOJIOTHYECKOM KYJIbTYPbI M IKOJOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl skonoruu», «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEN CPEIBDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0BaHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: abMoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JeWCTBHUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[lnpenrens, 0. JIu6ux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHUrHajlibHass poJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak »skojoruueckuii (akrop. JledicTBue TeMieparypsl Ha
opranu3Mmbl. [10MKHIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormyeckuii dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>KaHuio BojHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOUIEHUIO K
Bojie. [IpucnocoOnenns )KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
ryOMHHas  TOANOYBEHHAs,  BHyTpuopraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpea oOuTaHus opraHu3moB. llpucnocoOiieHus oOpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOUYHBIE U
TOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
Kusznennsie popMbI pacTeHU: 1E€pPEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUSI, XUITHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [I[pyuHIIMT KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEeIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3MOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpenbpl o00UTaHUS OpraHu3MoB», «buosoruueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KUBOTHBIXY,
«IKOoCHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOrO Jsecay, «llenu
NUTaHUs», «XulHudecTBoy», «llapasutusm», «Konkypenuus», «CumoOunosy,
«KommeHcanmzmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETONHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapuu U KOJUICKITUU TEIJIOTIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHHM, dydena MTHUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCAIIUXCA K rurpodutam, kcepoduraM, Me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMU XUBOTHBIX, OOUTAIOMINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTeHWW U SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUW JKU3HH, repbapuu u
KOJUICKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYaCTBYIOIIUX B Pa3IMUHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi padora «BrbisiBIeHHE MNPUCTOCOOJICHU OpPTraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopnasi padora «BpisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMM

OKOJIOTUYECKUE  XapaKTEPUCTHKU HNOMYJIALINH. [Monmymsimuss ~ Kak
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUA.

Dkosioruyeckas CTpykrypa nonyssinqud. OueHKa YUCIEHHOCTU MOMYJISILHHY.
JlnHaMuKa momyJisiiuyd U €€ peryianvs. bUOTHUYECKUA MOTECHIMA TOIMYJISALUHN.
MopenupoBaHue IMHaMUKA NOMyJIsiuuy. KpuBble pocTa YUCIEHHOCTH MOMYJISLNAH.
KpuBbie BbDKHMBaHMs. Perynsiuss 4YMCICHHOCTH MONYJSUUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUIOB (I- U
K-cTpaterun).

[Tonarue o0 sKkojorMueckod Huie Buaa. MectooOutanue. MHoOroMepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mmepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanr3oBaHHAs HULIU.

Bun xak cucrema nomyisuuid. Apeanbl BUJIOB. Buabsl M UMX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTHM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UHU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HoOmyasiuum», «Bo3pacTHble  NHpamMuabl
nonyisiiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranusMammn», «Moaensb 3kosmornyeckor Humm J[x. M. Xarunaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnasi  pabora  «IIpucnocoOneHuss ceMssH pacTeHUH K
pacCeseHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero cTpykrypa. CBsizu MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHW3MOB B OKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne menum u cetn. AOUOTHYECKUE OJIOKU
skocucteM. [1ouBbl U Wikl B 3kocuctemMax. KpyroBoport BeweCTB U MOTOK 3HEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. buomacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI UCell, OMOMACChI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dunykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCUM W UX IPUYMHBL. AHTPONOr€HHbIC BO3JCUCTBUS Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u nojaHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTONUNBOCTH COOOIIECTB.



[Tpuponnbie 3x0ocUCTEMBI. JKOcucmemsbl 03Ep U pex. IKocucmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€co8, cmeneu, nyCcmoltb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas
dbropa u ¢dayna. CuHaHTpomm3aius TOpPOACKON ¢ayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
skocuctemax. Ponb kackaonoco sgpghekma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 (yHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKTY
CMEXXHBIMH 3KOCUCTEMAMHU. Y CTOMYMBOCTh OPTaHU3MOB, IOIYJISLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeust  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTomom0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTEMAa XBOWHOIO Jiecay, «OyHKIHOHAIbHBIC
IPYIIIBl OPraHU3MOB B 3KOCHUCTEME», «KpyroBOopoT BEIIECTB B 3KOCUCTEMER,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHYECKas TUPAMUIA YUCEID,
«JKonoruyeckas nupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O0pazoBanue O6osiotay, «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOce
nokapa», «JKocucreMa 03epa», «ArporeHos3», «KpyroBopoT BemIECTB M MOTOK
SHEPruM B arpoueHose», «[Ipumepsl ypoosKocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypO0O3KOCHUCTEMBDY.

JlaGopaTopnas paGora «lI3yuenue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX 3KOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM IOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IDKCKypCUsS B arpo’KoCHUCTeMy (Ha MOJe WU B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmierianerapHass o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CylLIeCTBOBaJIa >kM3Hb. Pa3BuTHe mpencraBieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. XKupoe
BEIIECTBO OHOCc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
ri100abHON 3KOCUCTEMBI. JlMHamMu4eckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEILECTB U OMOTeOXMMUYECKUE HUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Omocdepe.

3oHanbHOCTh Ouocdepnl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJUCTBEHHBIE Jeca, CTeH, CABAaHHBI,
NyCTBbIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kirmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAA U
ounochepHbIX QyHKIUH.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuanackuii, 3. 31occ.

Tabmumpr u cxemsl: «I'eocdepst 3emnn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopoT Kuciopoga B TpUPOIEY,
«KpyroBopoT Boabl B mipupoje», «OCHOBHBIE OMOMBI Cymny, «KnummaTndeckue
nosica 3emnn», «TyHapay», «Talray, «Cmemanneiii gec», «ILIupokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuueckuii nec.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawias cpeaa

DKOJIOTUUECKHE KPU3UChl M MX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHHEe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN W KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMUIBI OXPaHbl MPUPOJIBI.
Kpacasie kHuru. Oco0o oxpansembie Tmnpupoanbie Ttepputopuu (OOIIT).
Borannueckue casbl 1 300J0THYECKHE ITAPKH.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHSI YEIOBEYECTBA U TMPUPOJIBI.
PannonaneHoe  MPUPOAOMNONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emuu. OOIME 3aKOHOMEPHOCTH TJIOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3Bute METOMOB MOHUTOPHWHTA PAa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle uccie0o8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcoi.
Hayuonanvuvle ungopmayuonnvle cucmemsl, obecneyugaroujue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcCHOBbI



9Kopeadburumayuy dKocucmem U cnocobos 060pbOLI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazemHubIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmuubl  w  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsiHeHre 1ouBb», «llapHukoBeIil  AddexkT», «Ocobdo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHHU W >KUBOTHBIX KpacHoi
kHuru Poccutickoi @eneparuu, KpacHoil KHUTH perHoOHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOyJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MIPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX PE3yIhTaTOB OCBOSHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpaesienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W WMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOUXCS PYKOBOACTBOBATHCSA B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  OOpa3oOBaHUs, Haluyue  HNpPABOCO3HAHUS  DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCHU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMuU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBaKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHSI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIUui0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, TpUpoJie U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTOo mpeamera «buomorusy
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlNM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATCILHOCTH B TMPOIECCE peaiM3allii OCHOBHBIX HampaBICHUN
BOCIIUTATEILHOM ESITEIHHOCTH, B TOM YHCJI€ B YaCTH:

1) rpakIaHCKOr0 BOCIIMTAHHS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIMH O0YJAIOIIETOCs! KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLMOHHBIX IpaB MU OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATENBHOCTH NPH CO3/1aHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BHITOJIHECHUH
OMOJIOTHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOeXKACHUSAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBAXKHUTEIbHOIO
OTHOIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHsS K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH INEPE]
Ponuuon, ropmoctn 3a cBOM KpaW, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIUIOE M HACTOSIIEE MHOTOHAIIMOHAJIBLHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHUE H
pa3BuUTHE OWOJOTHMU, MOHUMAHUS 3HA4YEeHHs OWMOJOTMM B IO3HAHUM 3aKOHOB
IPUPOIbI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIETro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMUA KYJILTYPbl 310POBbS H
IMOLUUOHAIBHOIO 0J1ar0MOTyYHs:

NOHMMAaHUE W peaju3alus 300poBOro u 0Oe3omacHOro oOpa3a KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBHUJI U HOPM,
cOAMaHCUPOBAHHBIM PEKUM 3aHATUH U OTHbIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTH), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DH3UYECKOMY U IICUXUYECKOMY 3]I0POBBIO;

NOHMMAaHUE 1EHHOCTH TPAaBWJI HHJMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS1);

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY101t00ue;

FOTOBHOCTb K AKTUBHOM JEATEJIBHOCTH TEXHOJOTHMYECKOW W COLHUAIBHOMU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, INIAHUPOBATh U CAMOCTOSITEIBHO
BBITNIOJIHSATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3iuyHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pealr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpa3OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

IKOJIOTUYECKU IEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KyJNbTYphbl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX IOCJIEACTBUN s
OKPYXKaroUIEH Cpebl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM W MyTed HX
pELICHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HaHUSI W YMEHUSA TMpU pEUIeHUH NpoO0JeM, CBA3aHHBIX C PalMOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOAEHME  TpaBU  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALIUMX Bpel  OKpYKaromIeH
OPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATh HEOJArONpPUATHBIE SKOJOTUYECKUE
NOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYPBI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HaIlpPaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESITEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOM IPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu@UK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHUsS. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHWUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpPAaHEHUS IIPUPOJTHOIO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrie4eHNs: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
ofOecrieueHHsT  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
HOBBILICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, GopMupyemoi
IIPU U3Y4EHUH OUOJIOTUHY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaemble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUIN OKPYKAIOLIET0 MUpa U MPOUCXOIAIINX B HEM M3MEHEHHIA,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAy4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIYYEHMs] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHME LIEHHOCTH HAyYHOU JEATEIIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIBbHOCTh HHINBUIYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI 1O OMOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOYyUYaIOIIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOolLiecc,
cucTeMa, HayudHbIM (haKT, MPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UccleloBaHue,  HaONIOJIeHHe,  M3MEpPEHUEe,  OSKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBbIC Yy4eOHBbIE JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIEHOU
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4yeOHbIE JCHCTBUS B
MO3HABATEILHOU U COLMAIBHOM MPAKTHKE.

B pesynapraTre wW3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBaHusi y oOydgaromerocs OyayT chOpMHUpPOBaHbl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUSA, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUECOHbBIC
NEUCTBUS, PEryJIsTUBHbIE YyHHUBEpCAJbHbIC Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBEpPCAIbHBIMH y4eOHBIMU NMO3HABATeJIbLHbIMH
AefCTBUSIMM:

1) 6azoBble JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNENATh LeNu JIeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIEIISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TOHSATHS JUIsl OOBsICHEHUS (DAKTOB U SBICHUUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHBIC, JI€IYKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

PUMEHSTh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWUH B M3YYaE€MbIX OMOJOTUYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUs MPOOJIEMbl C YUETOM aHaIN3a MMEIOLIUXCS
MaTepHabHBIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B JEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YMCJIE MIPH CO3JaHUH YUEOHBIX U COLMATbHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIAMH;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJM3UPOBATh 3ajauvy,
BBIJIBUTATh TUIOTE3y €€ pPEeLIeHHs, HAaXOAWTb ApTyMEHThI AJS JOKa3aTejbCTBA
CBOMX YTBEPXKICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KHU3HENIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOIXObl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTrOo
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YIEOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpauKku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BaTh HAY4YHBIA S3bIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiorndecko uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3MYeCKue U
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAClO3HABaHWSA W 3aUTHl  WHOOpMAaIuH,
HH(pOpMAITMOHHONW 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) ob1menne:

OCYIIECTBIISITh KOMMYHUKAITMHU BO BCeX c(hepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYIIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
JMajora WA JUCKYCCUN );

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMS, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI IesITeJIbHOCTh:

MOHMUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYaJTbHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOICHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISTh IUIAH JICWCTBHM,
pacmpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXIaThb pE3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKA KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATH HJAEH C TO3ULHAA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaLIUSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJafeHne YHUBEPCAIbHBIMY PeryJaaTUBHBIMU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JI BBIABJICHHUS NpoOOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pEIIeHHs MNpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JAacTAX 3HAHWM, TMOCTOSHHO TMOBBIIIATh CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peduieKcMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI1 OLIEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PH aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ceOs ¥ APYTUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U TOCTOMHCTBA;

IIPUHUMATh MOTHMBBI W apryMEHTBl APYIMX IIPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHWS Y4EeOHOro mpeameTa
«buonorusiy Ha yrayOaEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecCleueHUe
npobuapHOro  o0yueHus:  oOydaronuxcss  Owosormd. OHM  BKJIIOYAIOT:
cnenuduueckue A OMOJIOTMU HayYHbIE 3HAHUSI, YMEHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEOoOpPa30BaHUIO 3HAHUM, BHUJBI JIEITEIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B
pealbHBIX JKU3HEHHBIX cUTyalusix. [IpeameTHbie pe3yiabTaThl MPEICTABICHBI 10
roJam U3y4YEHHs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB  MPUPOJBI M  pEIIEHUH MpoOJeM  palMOHAIBHOIO
MIPUPOIOTIOIB30BAHUS, O BKJIQJI€ POCCUHCKUX U 3apYyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraIme OUOJOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(knerounas teopus T. lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOT0OOpa3usi ¥ TMPOUCXOXKJACHUS  KYJIbTYpPHBIX  PAcTEHUN),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBaHus [. MeHuensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Basunoga), MIPUHLIATIBL
(KOMIUIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCAaHUE, H3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC PU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHW3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTeHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSAMH, MEXITY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKAa M UX
(GYHKIMAMU, MEXIy CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY dTarnaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

yYMEHUE BBISBIATH OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3aa49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBIMU OMOJIOTHYECKUMU NPOIIECCAMU U SBJICHUSIMH, J€TIaTh
BBIBOIbI ¥ IPOT'HO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOAThH
IpaBuJia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyIHpys ILelb HCCIeIOBaHUS, aHAIW3HPOBATh IOJYyYEHHBIC
pe3yJIbTAThI U ICTaTh BBIBOIBI;

YMEHUE Y4acTBOBAaTh B Yy4eOHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIoTHH,
SKOJIOTUM U MEIHIIMHE, MPOBOJUMON Ha 0a3e IMIKOJIBHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYEHHbIE  pe3yjibTaThl Ha  yYCHHUYECKUX

KOH(EpEeHIIUSX;
YMEHUE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obysacth  OMOJIOTMM W MEIUIMHBI  (KJIOHUPOBAHUE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa W CO3JIaHHWE€ TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
JESITEIbHOCTH B 00JIACTH OMOJNOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SICTBA, MUILEBON MPOMBIIUIEHHOCTH, YITTyOsSTh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJIECHHBIM Ha OCO3HAHHBINM BHIOOP COOTBETCTRYIOLIEH podeccun u
IPOJOJDKEHHE OMOJIOTMUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
po(eCCHOHATILHOTO U BHICIIIETO 00Opa30BaHUs.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomnorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOILI U PEHICHUU SKOJOTUYECKHUX
npo0JieM 4YeloBEYEeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIMOHAIBHOTO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJAJE€Th CHUCTEMOW OHMOJOTHMYECKUX 3HAHWM, KOTOpas BKIIOYACT
ompezeNieHusT W TMOHHUMAaHHME CYIHOCTH OCHOBOMOJAralmomux OHOJOTHYECKIX
TEPMUHOB M TOHATHUH (BHWJ, 3KOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUU), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx u HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu m B. BaiinOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THpaMHJIbl DHEPIruM), rumore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYyHOrOo  MO3HAHMUS,
UCIOJIb3YEMBbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00OBEKTOB U HIKOCHCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMu BBISBJICHUS U
OIICHKU aHTPOIOT€HHBIX U3MEHEHHUI B MPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
DKOCUCTEM H Omochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS JABMKYLIUX CHJI SBOJIOLMK HA T€HO(POH]I MOIMYJISIHUH,
PUCIOCOOJICHHOCTH OPTaHU3MOB K Cpejie 0OMTaHUs, YepelOBaHUsl HAMNpaBICHUN
3BOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY MPOLECCAMH 3BOJIIOIUH,
JBIDKYIIMMH CHJIAaMU aHTPOIIOT€He3a, KOMIIOHEHTAMHU PAa3JIMYHbIX SKOCHUCTEM U
MPUCIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTEIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3ed  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX IPYII, B3aUMOCBSA3U OPraHU3MOB U Cpelibl OOUTAHUS, €AMHCTBA
YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXpaHEHUs MHOrooOpasus BUIOB H
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEYECTRA,;

yMEHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh MIPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYyEMbIMU OMOJIOTMYECKUMU MTPOLIECCAMU U SIBJICHUSIMU, J€J1aTh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBITMOJTHATh JIA0OpATOpHBIC W TpaKTUYeCKhe paboThl, COOI0IAThH
npaBuiia mpu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTAaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeactBamu, GopMyaupys Iejlb HUCCIEIOBAHMS, aHAIM3UPOBATH IOJYYCHHbBIC
PE3YJIBTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-UCCIIEIOBATEILCKON PabOTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(EPEHIIUSIX;

YMEHUE OIEHWBATh TUMOTE3bI M TEOPUH O TMIPOUCXOXKICHUH KU3HU, YEJIOBEKa
¥ YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUSIX W CHOCO0aX MPEeAOTBpAIICHUS
rJ100aJbHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccruoHanbHOU
NEeSATEIbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIHLCKOTO XO35AWCTBA, MHUIIEBOMN
MPOMBITIUICHHOCTH, YTIYyOJIATh TIO3HABATEIBLHBI WMHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIEH  mpodeccud W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHMU3ALMIX CpPeAHEro MpodeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBbIe cCTEMBI U UX U3YUYCHHE
3 buonorus kinetku 0.5
4 XuUMHUYeCcKasi OpraHu3arus KJIEeTKA 10
5) Crpoenue u GyHKINHU KIETKA 8
6 OOMeH BellecTB U MpeBpalleHnue S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmarus u 9 05
peanuzanus e€¢ B KJIETKe
8 JKu3HEeHHBIA UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U 5 05
M3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 BroTtexHonOTHs ¥ CHHTETHYECKast OMOJIOTHs 4
17 PesepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
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
MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
MakpoaBosmronus 1 €€ pe3yabTaTbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTAaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opranusmesl 1 cpesia 0OuTaHHs 1.5
8 DKOJIOTHUS BUJIOB U TOMYISIUN 0.5
DKoJorusi CoO01IECTB. DKOIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — riobanbHast sKocucTemMa
11 UYenoBek u OKpyxaroias cpeaa
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Buosorus kak KOMIUIEKCHAsI HayKa M KaK
4acTh COBPEMEHHOT0 00IIIecTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHHUS KIIETKHU.
Knerounas teopus

Mertozabl MOJIEKYJIAPHON U KJIETOYHON
6uonoruu. [IpakTrueckas padora «M3yuenue
METO/I0B KJIETOUYHON Oronorun
(xpomatorpadwus, 3nexTpodopes,
nuddepeHnrantbHoe IEeHTPUGYTUpOBaHUE,
[TLIP)»

0.5

XUMHYECKUHN COCTAB KJIETKHU

MuHepaibHbIE BEIIeCTBa KIETKU, UX
Ouonoruyeckas poib

Oprannyeckue BenecTBa KJISTKH — OCJIKH.
JlaGopaTtopHas pabora «OO0Hapyx)eHne
0ETIKOB C TIOMOIIBIO0 KAYECTBEHHBIX PEAKIIAI)»

0.5

CgoiicTBa, Knaccupukanys u GyHKIUN
0enKoB

10

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKU —




YIIIEBOIbI

11 Opraandeckue BenecTBa KICTKU — JIMIHIbI
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlaGopaTtopHas pabora «HcciaenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3IMYHBIX OPraHU3MOBY

13 Crpoenue u pynkiun ATO. [Ipyrue
Hykieozuarpudocdarsl (HTD)

14 CexsennpoBanue JHK. Metoasl renomuku,

TPAHCKPUIITOMUKHU, TPOTCOMUKH

15 MeTozsl CTPYKTYypHO# OHOJIOTHH

16 Tunsl knetok. [IpokapuoTnueckas KieTka
CTpoeHme 3yKapuoTHYECKOUN KIIETKH.

17 [IpakTuueckas padota «3yueHne CBONWCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBII anmapar KJIeTKH
OnHOMeMOpaHHbIE OPraHOUbI KIETKH.

19 [IpakTuueckas padora «M3ydeHne ABUKEHUS 0.5
[IUTOIJIA3MBI B PACTUTEIBHBIX KIETKAX)

[TosryaBTOHOMHBIE OPraHOUbI KJIETKU:

20 MUTOXOHJIpHH, T1acTu bl JlabopaTopHas 05
pabota «/ccnenoBanue mia3Mosn3a u '
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpaHHbIE OpraHOU Bl KJIETKH

22 Crpoenue u GyHKIUH s1Ipa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK

23 aykapuort. JlabopaTopnas padora «3yuenune 0.5

CTPOCHUS KJICTOK pa3JIMYHbIX OPTaHU3MOB»




ACCI/IMI/IJISII_[I/IH U JTUCCUMUIIANUA — ABC
CTOpOHBI MeTabonmu3Ma. Tumnel oOMeHa

24 BemecTB. JlabopaTopHas pabora «M3yueHue 1
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA
IpUMEpe aMHJIa3bl WIIH KaTalla3bl)»
DepMEHTAaTUBHBIN XapaKTep PeaKkLui
KJIETOYHOTO MeTabonmu3Mma. JlaboparopHas
25 pabora «3yuenue hepMEeHTaTUBHOTO 1 0.5
pacIierieHusI IepoKCHaa BOIOPOIa B
PACTUTENBHBIX M )KUBOTHBIX KIIETKAX)
26 Benku-akTuBaTOpH! U OENKU-UHTHOUTOPHI
27 ABTOTpOGHBII THIT OOMEHa BEIECTB
28 ®oToCHHTE3
Xemocunres. Jlaboparopuas pabota
29 «CpaBHEeHHE TIPo1eccoB (POTOCHHTE3A U 1 0.5
XEMOCHHTE3a»
AHa3poOHBIC OpraHu3Mbl. Buibl OpoxkeHusI.
30 JlaGopaTtopHnas pabora «CpaBHEHHE 1
MIPOIIECCOB OPOKECHUS U JTBIXAHUS
31 AspoOHBIE OpraHU3MbI. DTaIlbl 1
SHEPTreTHYECKOro oOMeHa
OHeprusi MeMOPaHHOTO TPAJUEHTA IIPOTOHOB.
32 Cunte3 AT®: pabota npotonHoi ATD- 1
CHHTa3bI
33 Peakuiuu MaTpuyHOTO CHHTE3a 1
34 Tpanckpunius — marpuuasiii cuaTe3 PHK 1
35 Tpancnsus u e€ sTansl 1
36 KoaupoBanue amunokucior. Poias pubocom 1




B OuocuHTe3e OelKa

Opranuzanys reHoMa y mpoKapuoT u

37
JyKapuoT

38 MonnekynsipHble MEXaHU3MBbI SKCIIPECCUH
TeHOB Y 3YKapHOT
Bupycbl — BHEKIIeTOUHBIE ()OPMBI KUZHU U

39 oOnuratHble napasutel. [lpakTuyeckas 0.5
pabota «Co3anue Mo BUPycay

40 BupycHslie 3a06051eBaHus YellOBeKa,
JKUBOTHBIX, PACTCHUH

41 HanorexHomorny B OMOJIOTUY U METUIINHE

42 JKU3HEHHBIA UK KIETKU

43 Marpuunsrnii cuare3 JJHK
Xpomocomsl. Jlaboparoprast pabota

44 «M3y4eHune XpoMOCOM Ha FOTOBBIX 0.5
MUKpOTpenaparax»

45 JleneHue KIEeTKU — MUTO3
Tunel k1eTok. KapuokuHes U IUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmronenune muto3a 05
B KJIETKaX KOHYMKA KOpeIlIKa JyKa (Ha '
TOTOBBIX MUKpOIIpenaparax)»

47 Perysiiust ')KU3HEHHOTO UK KIETOK

48 OpranusMm Kaxk euHOE LIEJ0e

49 Txanu pacrenuii. JlabopatopHas pabora 05
«M3yueHne TKaHel pacTEeHUI» '
TkaHU )KMBOTHBIX U YETOBEKA.

50 JlaboparopHnas pabota «3ydueHue TkaHel 0.5

KHUBOTHBIX)»




Opranbl. Cucremsl opranos. JlaboparopHas

51 pabota «/3yueHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHre OpraHu3MOB

o4 [Iutanue opranu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTebHAs CHCTEMA YeTIOBEKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa

58 TpaHcopT BENIeCTB y OPraHU3MOB 1

59 KpoBeHocHas cuctema 1o3BOHOYHBIX 1
KHUBOTHBIX U YEJIOBEKa

60 Brinenenue y opranu3zmMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTeMa 4eoBeKa 1

63 PaznipaxuMOCTh U peryisinus y OpraHu3MOB 1

64 ['ymopanbHast peryssius 1 SHIOKpUHHAS 1
crcTeMa KUBOTHBIX M YeJIOBEeKa

65 DopMBbI pa3MHOKEHUST OPTaHU3MOB

66 [TonoBoe pa3MHOXKEHHE

67 Meiio3
I'amerorenes. Obpa3oBaHue U pa3BUTHE

68 NOJIOBBIX KJIeToK. JIabopaTopHas pabora 1 05

«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»




69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTI'EHE3

70

3akyajKa OpraHOB U TKaHEH U3
3apOJAbIIICBBIX JIUCTKOB

71

Poct u pa3ButHe )xuBoTHBIX. JJabopaTopHas
pabota «BblIsiBIEeHNE IPU3HAKOB CXOJICTBA
3apoJIbIIei TTO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3mHoXeHUe U pa3BUTHE PACTCHUN.
JlaGopaTtopHnas pabora «CTpoeHue opraHoB
Pa3MHOKEHHUSI BHICIIUX PACTEHUI»

0.5

73

Wcropus cTaHOBIEHUS M pa3BUTHUSI TEHETUKU
KaK HayKu

74

OCHOBHBIC IOHSTHUS U CUMBOJIBI TCHETHKH.
JlaGoparopHas pabota «J{po3oduna kak
00BEKT F'eHETUYECKUX HCCIICTOBAHUI

0.5

75

3aKOHOMEPHOCTH HaCIIeTIOBaHHS TPH3HAKOB.
MonoruOpuaHOE CKpeIIrBaHueE.
[IpakTruueckas padora "U3yuenue
PE3YyJIbTAaTOB MOHOI‘I/I6pI/II[HOI‘O CKpCIIUBaHUA
y apo3o¢uisr"

0.5

76

HI/ITOHOFI/ILIGCKI/IG OCHOBBI MOHOFI/I6pI/IILHOFO
CKpCIIUBaHUA

77

AHanusupyrouiee ckpeniuBanue. Hermonnoe
JOMUHUPOBaHHE

78

Jurubpunnoe ckpemuanue. [lpakrnueckas
pabota «M3ydyeHue pe3yibTaToB
JTUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIBI

0.5

79

[{uTonorndeckre OCHOBBI TUTHOPUTHOTO




CKpELIUBaHU

80 CreruieHHOe HacJeI0BaHKE MMPU3HAKOB 1
81 XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH 1
82 I'eneruka moma 1
83 I'eHoTHII KaK 1eJIOCTHAS CUCTEMA 1
84 I'eneTndeckuii KOHTPOJIb Pa3BUTUS 1
paCTEeHHIA, )KUBOTHBIX U YETIOBEKA
85 N3MeHUYnBOCTH MPU3HAKOB. Buibl 1
U3MEHYUBOCTH
86 MoaudukaroHHast U3MEHYNBOCTb 1
BapuanuonHslii psii v BapualioHHAas
kpuBas. JlabopaTopHas paborta
87 «ccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH. '
[TocTpoenne BapuaMOHHOTO psija U
BApUAIMOHHOW KPUBOM»
88 I'enoTunuyeckas U3MEHYUBOCTD. 1
KoMOuHaTiBHas H3MEHYUBOCTH
MyTtannoHHas u3MeHIMBOCTh. [IpakTnueckas
89 pabora «Mytamuu y apo3oduisl (Ha 1 0.5
TOTOBBIX MUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOT'O TIpoIiecca. 1
ONureHeTHKa v SIMUTeHOMUKA
91 I'eneruka uenoBeka. [IpakTudeckas pabora 1 05
«CocTaBieHue U aHaJIN3 POJOCIOBHON» '
92 MeToapl MEUIIMHCKON T€HETUKHU 1
93 3HaueHUEe MEIUIIMHCKON TeHETUKU B 1

npeaoTBpaAICHUN U JICHCHUHU I'CHCTHUYCCKUX




3200J1€BaHUI YEJIOBEKA

OCHOBHBIC TIOHSTHUS CENICKIINH.
94 JlaGopatopHas pabota «3yueHue copToB

KYJIBTYPHBIX PACTEHUN U IIOPOJ] JOMALTHUX
JKUBOTHBIX)

0.5

MeTomp! CeeKIIMOHHON paOOTHI.
95 JlaGopaTtopHnas pabota «/3yueHne MeTo10B
CEJICKLIUH PACTECHUI»

0.5

JloCTHXKEHMS CEeEKIIMU PAaCTEHU 1
96 KUBOTHBIX. [IpakTrdueckas padota
«ITpuBHBKa pacTeHU»

97 CoxpaHeHue, U3y4eHHE U UCIIOJIb30BaHUE
TEHETUYECKUX PECypPCOB

buorexHonorus Kak Hayka u OTpacib
98 npousBocTBa. [IpakTuueckas padora
«M3yueHne 00beKTOB OMOTEXHOIOT U

0.5

99 OCHOBHbBIE HaIlPaBJICHUSI CHHTETUYECKOU
ounosoruu

100 XpoMOCOMHasi M TeHHAsl MH)KEHEpUs

101 Menununckue OMOTEXHOIOTUU

102 Pesepubriit ypok. [loBTopenue, 06001meHue,

cUCTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o Tema ypoka Beero Kontpoabubie IIpakTuueckue 06pa3oBaTETBHbIC
padoThI padoThI pecypen
1 OodononHas Teopust Y. Jlapsuna 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
MCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl 3BOJIIOIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U MAKPOIBOIIOLIHS
6 [Tonmynsius — 3neMeHTapHas €AMHULIA 1
3BOJTIOLIUA
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIeHIE U3MEHUYUBOCTH Y '
0co0el OHOT'O BHIA)
8 DneMeHTapHbIe (PaKTOPHI YBOTIOIAN 1
9 D¢ ekt ocnoBarenst. IhdekT OyTHUIOUHOTO 1
rOpJBIIIKA
10 Murpauuu. M3oaumun nomysiuii: 1
reorpaduyeckas, OnoJIorundecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINAN 1

(hakTop IBOIOIHH




12

[TonoBoii oT60P

13

[IprcnocoOaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BoJronuy. JlaboparopHas
pabota «M3ydenne apomopdo3oB u
HUMO0aANTALMN Y PACTCHUH U )KUBOTHBIX»

0.5

14

[Tpumeps! ipucnocoOaeHU y OpraHu3MOB:
Mopdoioruaeckue, Gu3n0IOTHIECKHE,
OHMOXMMUYECKHUE, TTIOBEICHUECKHUE.
Jlaboparopnas pabota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
11e71eco000Pa3HOCThY

0.5

15

Bup, ero kputepuu U CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECCKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUaa

17

Bunoo6pa3oBanue kak pe3yibTar
MHKPO3BOJJIIOLUA

18

CBi13p MHKPO3BOJIIOIWHN U SITUACMHUOJIOTUH

19

Makpossontouus. [laneonronornueckue
METO/Ibl U3yUYECHHUSI SBOTIOIIUN

20

buoreorpaduueckue METOIbI U3YICHUS
3BOJTIOLIUA

21

DOMOpPHOIOTHYECKHUEe U CPaBHUTEIHHO-
Mopdooruueckre MeTo1bl U3y4eHHUs
3BOJTIOLIUU

22

MonekynsipHO-TeHETHUECKUE,
OMOXMMHYECKHE U MAaTEeMATUYECKUE METObI
W3Y4YEHHUSI SBOTIOLIUN




23

OO01mre 3aKOHOMEPHOCTH IBOJTIOIHH

AnantuBHas paauanus. HepaBHoMepHOCTD

24 TEMITOB 3BOJIOIIUU

o5 HayuHble runoressl IpoOMCX0KIEHUS KU3HU
Ha 3emuie

26 JloHay4dHBIE IPEACTABICHUS O 3aPOKICHUN
KU3HU

97 OCHOBHBIE 3Tanlbl HEOPraHUYECKOU
ABOJTIOIIAH

28 ['umnoTessl 3apoXKACHUS KUZHHA
HcTopus 3eMau 1 METO/IBI €€ N3YUEHMUS.

29 Jlaboparopnas pabota «/3y4yenue u 05
OIMHMCAaHNE UCKOTIAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOB»

30 HavanbsHbie STanbl OpraHndecKoi IBOIIONUN

31 DBOJTIONHS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU PACTUTEIILHOTO

39 mupa. [IpakTudeckas padora «3ydenue 05
0COOCHHOCTEH CTPOCHHS PACTEHUH Pa3HBIX '
OTJICIIOB)»

33 OcCHOBHBIE 3TaIlbl 3BOJIOIUY )KUBOTHOTO
Mupa
OBoronys )KUBOTHBIX. [IpakTrueckas

34 pabora «3ydeHne ocoOEHHOCTEHN CTpOEHUS 0.5
MO3BOHOYHBIX )KUBOTHBIX»

35 PazButue xu3Hu Ha 3emMIie 1o 3pam U
nepuoam

36 MaccoBbie BBIMUPAHUSI — KOJIOTUYECKHE




KPHU3HCHI IPOLLIOrO

CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3UC, €TO

37
0COOCHHOCTH
38 CoBpeMeHHas cucTeMa OpraHuYecKoro
MPOLLIOTO
39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIBI
OpPraHHU3MOB
40 AHTpOTIOJIOTHSI — HayKa O YEeJIOBEKE
a1 Pa3BuTue npeacraBiieHU 0 TPOUCXOKIACHUU
YelioBeKa
MecTo yenoBeka B CUCTEME OPTaHUIECKOTO
42 mupa. JIaboparopnas padora «13yuenue 05
0COOCHHOCTEH CTPOCHUS CKeJIeTa YeIOBEKa, '
CBSI3AHHBIX C TIPSIMOXOXKICHUEM)
43 JIBM>KyIIMe CUiIbl aHTPOIIOTEHE3a
44 CooTHo1ieHre OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOTCHE3E
45 OCHOBHbBIE CTaIMM AHTPOIIOTEHE3a
46 [laneorenerrka u najaeoreHOMUKa
47 DBOJIIOLMS COBPEMEHHOTO YETIOBEKA
UYenoseueckue packl. [IpakTudeckas padbora
48 «M3ydeHne KOJIOTHYECKUX aIalTalii 0.5
YeIIOBEKa»
49 MexIuCcUuIIIMHAPHBIE METOIbI
aHTPOMOJIOTUI
50 3apox/IeHUE U Pa3BUTHE SKOJIOTHU
51 Mertoapl skosoruu. JlaboparopHas padora 0.5




«I/ISY‘-IGHI/IG METOJ0B 3KOJIOTHYCCKHUX

HUCCIIEIOBAHUI)

59 3Ha4YeHHE YKOJIOTHUECKUX 3HAHUH JIs 1
YeJI0BeKa

53 Dxonorudeckue GakTopbI 1
Abnortnueckue gaxtopsl. CBeT Kak

54 sKosiorudeckuit gpaxtop. JlaboparopHas 1 05
pabota «BpIsiBIIeHHE TPUCTTOCOOTICHUH '
OPTraHU3MOB K BIIMSIHUIO CBETa»
Abuortuueckue gaxkTopsl. Temneparypa Kak

55 sKosiorudeckuit gpaxtop. JlaboparopHas 1 05
pabota «BpIsBIeHHE MPUCTIOCOOIEHUI '
OPTraHU3MOB K BIIMSIHUIO TEMIIEPATYPHI»
Abuornueckue GpakTopsl. BiaxxHocTh Kak

56 sKosioruueckuit gpaxtop. JlaboparopHas 1 05
pabota «AHaTOMHUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUSD)

57 Cpensl 0OuTaHUsI OPTaHU3MOB 1

58 Bbuonoruveckue puTMbl 1

59 Kuznenusie pOpMBI OPraHU3MOB 1

60 buotnueckue GpakTops 1
3HaueHne OMOTUYECKHIX B3aUMOCHCTBHIA

61 JUIsL CyLIECTBOBAHMS OPIraHU3MOB B Cpefie 1
oOuTaHus

62 DKOJIOTHYECKUE XapaKTEPUCTUKHU TOMYIISITUN 1
OCHOBHBIE TIOKA3aTEIH MOMYJISIUH:

63 YUCJICHHOCTb, INIOTHOCTh, BO3PACTHAS U 1

M0JIOBAsi CTPYKTYpa




OcHOBHBIC TTOKa3aTEIIN MOMmyJIAun:

64 POKI1aeMOCTh, IPUPOCT, TEMIT POCTAa,
CMEpPTHOCTb, MUTPALIUN

65 OKojorudeckasi CTpyKTypa MOonyJsaun

66 JlnHaMyKa TOMYJISIITUN U €€ PeryJIsIus

67 KpuBbie pocTa 4rCIEeHHOCTH TOMYJISIIIHH.
Kpussie BbIkUBaHMS
Dkoornueckast Huma Buza. Jlaboparopras

68 pabota «IIpucmocobneHus CeMsiH pacTeHHIA 0.5
K pacceneHuIo»

69 By xak cucrema nmomynsiuit

20 3aKOHOMEPHOCTH TMOBEJCHUS M MUTPALIAN
JKUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cCUCTEMaA

73 KpyroBopot BemecTB 1 MOTOK YHEPTHH B
IKOCHCTEME

74 OcCHOBHBIE TIOKA3aTEN YKOCHUCTEMBI

75 DKOJIOTHYECKUE TUPaAMUJIbI

76 N3menenuns cooOIecTB — CyKIIECCHH

77 [TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€P
U peK. DKOCHCTEMbI MOPE U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITYCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckas pabora 05

«M3ydenue u onucaHue ypooIKOCUCTEMbI»




3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHCTBUI OPTaHU3MOB B
HKOCUCTEMAaxX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
KOCHUCTEMHOM YPOBHSIX

83 Bbuocdepa — obmierutanerapHas 060104Ka
3emiu

84 VYuenue B. W. Bepnasackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBaHM OHOChepbl

86 KpyroBopotsl BemecTs u
OMOreOXMMHYECKHUE IUKIIBI

87 3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI
CyLIN

88 YcroitunBocTh 6uochepsl

89 DKOJIOTHYECKUE KPUZHUCHI U UX TIPUIUHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3JCHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupozs!

93 OCHOBHBIE TPUHIUIBI YCTOHYHUBOTO
Pa3BUTHUS YEIIOBEYECTBA U TIPUPOIBI
PanmonanpHOe pupoOOIN0Ib30BaHUE U

94 COXpaHEHHEe OMOJIOTHYECKOT0 pa3HOOOpa3us
3emun

95 O6006meHne o Teme «MUKPOIBOIIONUS U €€

pe3yabTaThI»




O6006mmeHue o Teme «MaKpoIBOTIOIUS U €€

96 1
pe3yIbTaThI»

97 O6o06uienue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE )KU3HU Ha 3emiie»

08 O6006menue o teme «IIpoucxoxaeHue 1
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O060061eHre o TeMe «IKOJIOTHS — HAyKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)
O6006menue o Teme «OpraHnu3Mel U cpea

100 1
0oOHUTaHHS

101 O6o6meHI/Ee 10 TeMe «IDKOJIOTHS BUIOB U 1
TIOTTYJISIITAI»

102 O606mmenue o teme «buochepa — 1
rI100anbHast IKOCHCTEMAa)

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






