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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMy mpeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero odumiero oOpa3zoBaHHUs pa3paboraHa Ha ocHoBe dDeaeparbHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit denepamumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yriyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHON obnacTu «EcTtecTBeHHO-
HayyHeie TipeameTh». CornacHo mnonoxeHusM DOIOC COO npodunbHbIe
y4ueOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE CcpefaHero oOmiero oOpa3oBaHHs U
MPU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPETHUM
001MM, cpeTHUM MPOdEeCCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSA3aHHBIX C MPOQOpUEHTANMCH OOYYaIOMUXCd W CTUMYJIHUPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HaHWS, CBSA3aHHOTO C OMOJIOTHUEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenMery "buonorusa" maér mpeacrtaBieHHE O
eI W 3ajadax u3ydeHuss ydeOHoro mpenmera «buonmorus» Ha yriryOoiéHHOM
YPOBHE, OnpeesisieT 00s3aTebHoe (HHBAPHAHTHOE) MTPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIE0BATENIbHOCTh M3YyUYEHHs] YUeOHOro Marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€W, JIOTUKM Y4eOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mnporpamme mno Ouosoruu
peain30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3yY€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojapss 4YemMy MOpOCMaTpUBaeTcs
HaIlpaBJIC€HHOCTh HA  MOCIEAYIOIlee pa3BUTHE OMOJOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTAaBICHUN O 370pOBOM 00pas3e KH3HU, Ha
BOCIHUTAaHHE OEpEeKHOTO OTHOLICHHWS K OKpy)Karolled mnpupogHoi cpeae. B
nporpaMme Mo OHMOJOTHMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenMeTra
«buonorusiy B peamuszanuu  TpeboBanuii PI'OC COO k nIaHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OO0ydeHUS U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOU  JIESITEIIbHOCTH
00yUarMMXCsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJOTMYECKOro O0pa3oBaHUsl Ha
YPOBHE CpeAHEro 00IIero 0opa3oBaHusl.

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



pacimmpeHre U yriayOJjeHue 3HaHHM OOydJarommxcsi O >KMBOM MPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHSA,
TeHETUKH, CEJICKIIUN, OMOTEXHOJOTHH, BOITIOIMOHHOTO YUYEHHS U SKOJOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha YriayOJeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
Owonornyeckoro  oOpa3oBaHMs B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro CoAep X aHHs COCTABIISAET CHCTEMa
OMOJOTUYECKUX  3HAHUW, TOJYYEHHBIX TMPU  HU3YUYECHUHU  OOYyHArOUIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BuUTHe. Tak,
pacimiupeHbl U yriyOjgeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaxkTepusax, OpraHu3Me YesOBeKa, OOIMIMX 3aKOHOMEPHOCTIX >KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYECHHBIMU OOYYAIOIIMMHUCA TNPU H3YUEHUU
bu3uKK, XUMHH, Teorpadru 1 MaTEMATHKH.

Ctpyktrypa mporpaMMmbl 1o ydeOHOMy mpeametry "buosorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3alli, SBOJIIOIIMHA OPraHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpasus minaHeTel. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN Pa3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJIOTMM W CHUHTETUYECKON
OWONIOTHH, AKTyaIU3UPYIOTCS 3HAHWS OOydYarommMXcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kiacce wu3yyaroTcsi 3BOJIOIMOHHOE
y4eHHUe, OCHOBBI DKOJIOTUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mpuszBaH  00eceuUTb  OCBOEHHUE
00y4JarmuMucss OMOJIOrMYECKUX TEOpUN U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOIyJIALUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OUOJIOTUY, MPUKIIAHBIX ACMEKTaX OMOJIOrMYecKuX 3HaHui. J{iis
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOTMH Hapsay co
3HAYUTENIBHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuaia B COACPXKAaHUHU MPOTPaMMbI
1o OMONIOTHH TMPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM MHOW oOnacTh OWUOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YYEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKUX U IKOJIOTUIECKUX MPOOIIEeM.



[enb uzydenus yueOHoro npenmera «buonorus» Ha yriryOnéHHOM YpOBHE —
OBJIaJicHuEe  OOYy4YaloIUMUCS 3HAHUAMHU O  CTPYKTYPHO-(YHKIIMOHAIHHOU
OpraHM3allMi JKMBBIX CHCTEM pA3HOTO paHra U MpHOOpEeTeHHue YyMEHHM
UCIIONIb30BaTh TH 3HaHUsA B ()OPMUPOBAHMM MHTEpECa K OMpPEeNEHHON obiacTu
po(hecCHOHAFHON ACSITEbHOCTH, CBS3aHHOW C OWOJIOTHEH, WM K BHIOOPY
y4eOHOTO 3aBEACHUS IS IPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUs.

Joctmxenne 1enu u3lydeHus yudeOHoro mpenmera «buonorus» Ha
yTIyO0IEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBbl OMOIIOTUYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBHUJIaX, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPa; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MOIYJISAIUS, BUJ, OMOTE€OLIeHO3, Orocdepa); 0 BBIAAIOMIUXCS OTKPBITUSIIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OUOJIOTHH;

O3HAaKOMJICHHE OO0YyYaroumxcs ¢ METOAAMM MO3HAHHUS >KUBOM TNPHUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMM W OHOJOTHMH pa3BUTHUSA, TE€HETUKH U
CEeJICKINH, OWOTEXHOJIOTUM M CHHTETUYCCKOW OWONOTHH, TaJCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEICHUS  OMOJOTHYECKHX
ucclenoBaHuii B Jabopatopud W B mpupone (HaOMoneHHWe, WU3MEpeHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJicHUEe OOYYaIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbHO  HaXOIUTh,
aHAJIM3UPOBATh W HCIIOJB30BaTh OHMOJIOTHYECKYI0 WH(GOPMAIUIO; TOJIB30BATHCS
OMOIOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTaHABIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM M COLMAIBbHO-)KOHOMUYECKHMH U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLIEHMBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOIICHHUIO K OKpPYJKAIOUIEH MPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO H
3M0pPOBBI0  OKPYXKAIOIIMX JIIOJeH; OOOCHOBBIBATH M COONIOJATh  MEpHI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBUia MOBEACHUS B MPUPOJE U
obecrniedueHrs 0€30MacHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UPE3BbIYalHBIX
CUTyallUsiX TNPUPOAHOIO W  TEXHOTEHHOTO XapakTepa; XapaKTepUu30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00YYAIOIMINXCSI HMHTEUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIECCe 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTUH, pEIIAEMBIMH €10 MpobJieMaMu, METOJ0JIOTHEN
OMOJIOTHYECKOTO UCCIIeTIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHHM, PEIICHUs] OMOJOTMYECKUX 3a/1a4, MOACINPOBAHNS OMOJOTHIECKIX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHUE y O0YYAIOIMIKXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (QOPMHUPOBAHHE IKOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJIbTYphl TOBEACHHS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIMIMMHUCS ~ KOMIIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOJIOTIONB30BaHUHN (COOJIOJICHIE TMpaBWJI MOBEACHUA B TPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXXalolmux Jojaer  (cobmoaeHus wMep mnpoduiakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUsIX
OPUPOAHOTO M  TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMUYECKUX 3HAHUN U YMEHHH B MOBCEIHEBHON KHU3HU;

CO3JaHME  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIMMHCS
VHIVUBUIYAJIbHON o0pazoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocyenyoueMy npo(ecCHOHaIbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
WHIMBUTy AIbHBIMUA UHTEpPECAMU U TIOTPEOHOCTSIMH PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHH HA yriyOJeHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4ETOM CHEIU(PUKU €ro COAEepaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHMA B OpraHU3alUsAX CPEIHEro
po¢eCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

OO0s13aTeIBHBIM YCIOBUEM MPU O0yUEHUN OHMOJIOTUU Ha YyTITyOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJIEHHUE JTAa0OpPATOPHBIX M MpakTudyeckux padot. Takxke ydactue
00y4JaromuXxcsi B BBIIOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd y4YUTeJIeM Ha OCHOBE HMEIOLIUXCA
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBU.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapctTBeHHoOM utoropoii arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Owonornu.  buonormdyeckue HAYKM W HU3ydaeMble ~HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHBIE M TMOWCKOBbIE HAy4YHbIE HCCICIOBAHUS B
OHMOJIOTHH.

3HadyeHre OMOJOrUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTtuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HaYyeHUE OHOJIOTHH B
MPAKTUYECKOM JICSTEIbHOCTH YEJIOBEKa: MEJHUIIMHE, CEJIbCKOM XO3SIHUCTBE,
MPOMBIIIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

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

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpPYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cuctemMbl Kak TpenMer u3ydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJIOKHOCTh M YIHOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluu KUBBIX CHUCTEM: MOJIEKYJAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(OuoreoneHotuueckuii), Omochepusiid. Ilporeccel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (opma CyUIECTBOBaHUSA
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3aluu.

Nzydenne xuBbIXx cucTeM. Metoasl Omomornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, cUcTeMaTu3alus, MetaaHanus. [loHsTue o 3aBucuMon u
HEe3aBUCUMOM mnepeMeHHou. IlmaHupoBanme skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbraroB. [IpuuuHBI UCKaXEHUS PE3yJbTAaTOB »JKcnepuMmeHTa. [loHsaThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonorumueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpPraHU3ALMHU KUBOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEUECKOro opranumsmay, «buoreonenos», «buocdepay, «Metoab
W3YUYCHHUS )KUBOU TIPUPOBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE IS IPOBEICHHUS
HaOJI0ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
V3YUYCHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QyHKIMOHANbHAs eIWHUIA KUBoro. Mcropus
otkpbITHs kieTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHS,
xpomatorpadusi, 37meKTpodope3, METOJ MEUEHBIX aToMOB, AU(GepeHInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emokK. DIEKTpoHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pazBUTHS METOAOB MUKPOCKOTTUI.

ObopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpOIpEnapaTbhl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «V3yyeHue METOAOB KJIETOYHOM OHMOJOTUH
(xpomarorpadus, anexrpodopes, auddepeHImanbHoe IEeHTPUYTrupoBaHUE,
[11IP)».

Tema 4. XumMuueckasi Opranu3anus KJIEeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Bonma m €€ posib Kak pacTBOPUTENA, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyssinuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
pouib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, mHenTuaHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss Oenkos.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
OO0mmii TUIaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckne GpyHKIIUN yriaeBOI0B.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUIuI0B.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hykneotunpl. Ilpunnun kommiaementapHoctu. IlpaBuno UYapradda. CrpykTypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouosorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkiuu PHK B knetke.

Crpoenne Mosekysbl AT®. Makposprudyeckue cBsi3u B MoJekyie ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoobl eenomMuku, mpaHCKpunmoMuKu, NPOmeoMuKU.

CtpykTypHast OHOJIOTHS: OMOXUMUYECKHE U OMO(PU3NYECKHE WCCIEAOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooeruposarnue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

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

Huarpammel:  «PacnpeneneHne XUMHUYECKUX JJEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr 1 cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEeHUE MOJEKYI
yriieBooB», «CTpoeHre MOJIeKyd JHUnuaAoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenune Monekyssl ATO».

ObopynoBaHue: XMMHUYECKasi MOCy1a M1 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OCITKOB C TOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lcciemoBaHWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u QyHKIMHU KICTKH

Tumbel KIETOK: JyKapuoTHYecKas M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KIETKH.



CtpoeHre MpOKapuoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
OcoOeHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOPHOM MPOKAPHOTUUECKHUX
KJIETOK. MecTO U poJjib MPOKapUOT B OMOIIEHO3AX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKaPUOTUYECKOU KJIETKH.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunas aud¢ys3us), aKTUBHBINA (NIEPBUYHBII U BTOPUUHBIN
aKTUBHBIN TpaHcropT). llomynponuniaemocts MeMmOpanbl. Pabora Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIIMU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uronna3sma. [{urozomns. [utockener. JIBuxkenune nuromniazMbl. OpraHoubl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), annapar I'onbaxku, JM30COMBI, UX CTpoeHHe M (yHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKU. CTpoeHHEe TpaHyJIspPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHylispHBIA)  SHAOIUIA3MATHYECKUN
petuxynym. CekperopHas QpyHkius anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka bOenxoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosnu pacTutenbHbIX KIeToK. Kierounslii cok. Typrop.

[looyaBTOHOMHBIE  OpPraHOWJABl  KIETKH:  MUTOXOHJAPUM,  ILJTACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIMM MUTOXOHApUM W 1uiactuia. IlepBudHbIie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
X0pomIacTbl, XpOMOILIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUMH.

HememOpanubie opranouasl kietkn CTpoeHue W GyHKIMH HEMeMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombr. IIpomescymounvie Qunramenmul.
MukpodunamMeHTbl. Axkmuuogvie Mmuxpoguiamenmol. MBIIICUHBIE  KJICTKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleynblx Kiemok. MukpoTpybouku. Kierounbiit
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nutorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpoguiameHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE paCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Kku 6 mumosze. Aloepmulil
MPAaucnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmumpt 1 cxeMbl: «CTpoeHHE 3YKapUOTHYECKON KieTKn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHAPUNY, «SAapo», «CTpoeHre NpOKaAPUOTHIECKON KIETKNY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTraHU3MOB).

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEMJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTnyeckass  padora  «l3yyeHue  JBWIKEHUS  LUTOILIA3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE YJHEPTHH B KJIETKe

AcCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe obecriedeHne kiuetku: mnpeBpameHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTATUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA M MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnnunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuorHo20 yenmpa. Poab XJI0poIiacToB B mpoiiecce
¢dorocunTesa. CretoBas u TeMHOBast (aszbl. Pomoovixanue, Cz.,, Cy. u CAM-munuvl
gdomocunmesa. 1IpoayKTUBHOCTh (PoTOCHHTE3a. BiusHuEe pa3nuuHbIX (HaKTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKkTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buaesl Oposkenus. [IpoaykTbl OpokeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO3OyuTEM OOJIC3HEN.

AspobHbie OpPTraHU3MBI. Orarbl DHEPrETUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHUE TITHOKO3bI.

buonornyeckoe okucieHne, Wik KIETOYHOe JAbixaHue. Poab MUTOXOHApUHN B
npoiieccax ouosoruyeckoro okucieHus. [ukmmnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeusi memoOpannozo epaouenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. IlpeumyniecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

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

Tabmump! u cxembl: «@oTocHHTE3, «DHEpreTudecKkuit oomen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHHE JISI MPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass padora «l3ydyeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlasbl)».

JlaGopaTtopnas paGora «l3ydeHne (¢EepPMEHTATUBHOTO pPAaCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TILIXAHUSD .

Tema 7. HacsencrBenHasi HHpopMalus U peaju3anus e€ B KIeTKe

Peakunn mMarpudHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKIIMAX
MaTpUYHOTO CHHTe3a. Peanu3anus HacneacTBeHHOW mHGopManuu. ['eHeTnuecKkuii
KOI, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

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

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MIPOKApUOT U 3YKApUOT. Perynsnus akTUBHOCTM T€HOB y NpoKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
npolueccoB B kieTke. Knetounslii romeocras.

Bupycel — HekneTounbsie HOpMBI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, unmezpasa.

Bupycuble 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

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

Tabmuubr u cxemsl: «buocunTte3 Genkay, «l eHernyeckuii Koma», «Bupyco,
«bakTepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymsiuus. Wutepdaza um muros.
Oco0OeHHOCTH TMpOIIeCCOB, MpPOTEKarMMX B UHTepdase. IloaroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHMH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJIYKOHCEPBATHBHBIM  CHHTE3, AaHTUNAPAJUIEIBHOCTD.
Mexanusm pernukanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
ramioniHblii  HaOopbl XxpoMocoM. ['omonornuynsie Xxpomocombl. I[losoBbie
XPOMOCOMBL.

Henenue wimerku — wmutTo3. Craauu MHTO3a M MPOUCXOIAIIME B HHUX
nporeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HayeHue
MHUTO3A.

Perymsimua mutotndeckoro nukiia kietku. [Iporpammupyemas kietouHas
rudesnp — anomnTo3.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHANbHAs Te€HOMUKA. Mexanusmuol
npoaughepayuu, ouggepenyuposku, cmaperus u eubenu kiemokx. «llugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KWU3HEHHBIA WK KIETKW», «Murtos», «CtpoeHue
xpomocom», «Pemnukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOPEIIIKA JTyKa.

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKPOITpENapaTax».

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTperapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpUOBI, OIAHOKJIETOYHBIC
BOJIOPOCIH, APYTUe NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3aumocBA3p 4acTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucTeMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GbyHKIUN 1 pacroioKeHHs TKaHEeH B OpraHax pacTeHUM.

TKaHM KUBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COEIMHUTENIbHAsA, MbllleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIoNOKEHUSI TKAaHEN B OPraHaXx KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTHWBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4esIOBeKa. DYHKIIMY OPraHOB U CUCTEM OPraHOB.

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

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

[Iutanne opranusmoB. IlornomeHue BOAbBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMU. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIETOYHOE MNHIleBapeHue. I[InTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. llnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Hpixanue opranu3MoB. J{pixanue pactenuid. [{pixanue sxuBoTHbBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. /[pixarenbHasi HIOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. [IpixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JpIxarenpHass cUCTEMA 4YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL H
MJIEKOMUTAIOMUX. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y JKHBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucrema ITO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyru KpoBooOpaiieHus. DBOJIOIUOHHBIC
YCJIOXHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisnus.

Beigenenne y opranusmoB. Beinenenue y pacrenud. Bergenenwe y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DOuipTpanus,
CeKpelurs U 00paTHOE BCAChIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMTENBHON cucTeMaMu. Beiaenenue y



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

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3alUTa y MHOTOKIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M KX HPOU3BOJHEIE.
3amuTa opranu3ma ot Oonesned. iMmyHHas cucrtema yenoBeka. Kietounsnii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM crerudUuecKuii
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocasyiutesibHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxumocTts W perynsauus |y  OpraHu3MoB. Pasnpaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe ©  peryiasiuus y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBuast cucrema u pednexkropHas peryisiuus y >KUBOTHbIX. HepsHas
cucTeMa U €€ OTHeNbl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Pediexkc u
pedaexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEIICKCHI.

['ymopanpHas peryisiuys U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHOM U HSHIOKPUHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmumpl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreiimme», «Opranbl LBETKOBBIX PACTEHHI,
«CucremMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactrenuit», «KopHeBble cucteMbl», «CTpoeHHe CcTeOms»,
«CtpoeHue JNHUCTOBON MIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJEeT YeJIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMA, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctemMa», «OHIOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«AmmyHurer»,  «KumeuHononoctHele», «CxemMa  NHUTaHUS  PACTECHUI,
«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOoeHUE THUIPBD,
«Ctpoenue minaHapum», «BHyTpeHHee cTpoeHue n0kaAeBOro 4epBs», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHne: CBETOBOW MHUKPOCKOI, MHKPOIMPENapaThl OJHOKICTOYHBIX
OpraHu3MOB, MHUKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopyaoBaHue IS IEMOHCTPAIIMU TTIOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUIA,
pacileruieHus Kpaxmana U 0eJKoB Moj AecTBUEM (hepMEeHTOB, 000pyA0BaHUE IS
JIEMOHCTPALMU OIIBITOB 10 M3MEPECHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «l3ydyeHue TKaHEel pacCTCHUI.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAaHHWE,  CIOPYJIISIUSA,
dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. IlonoBbie KIeTKH, Wau rametbl. Meiio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecrto B JKMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

OniogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHUS — HayKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozenez — 00Ha U3 e1agHbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposannoe Opobnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJICHUS MIICKONMUTAIONIUX. 3apOJbIINICBhIE JIMCTKU
(ractpymsius). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBBIX JTUCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHOHANIBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYIKAIOIIECH CPE/Ibl.

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



pa3BUTHS, UX PACHPOCTpPaHEHHE B mpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHI
peryJsiuu pocTa KUBOTHBIX U uyenoBeka. CTaauu mocTIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenoBeka. [leprnoipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxenune u pasButue pacteHuil. ['amerodutr m cmnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMpolecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHUE Y IIBETKOBBLIX pacTeHuil. OOpazoBaHue u
pPa3BUTHE CEMEHU.

MexaHnu3MBbl pETyISLIUA OHTOT€HE3Aa Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pazMHOxeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBD,
«PazMHOXeHUE ruapb», «Meio3», «XpomocoMbl», «['amerorenes», «CtpoeHue
SAUIEKIETKA U crepMaro3onna», «OCHOBHbBIE cTaauu OHTOreHesa», «llpsMoe u
HenpsiMoe pasButue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nATymKw», «JIBOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue ceMsiH OHOJOJIBHBIX U JBYIOJBHBIX PacTEHUI», « KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <«OKWM3HEHHBIM UMK MXa», <« KHU3HEHHBIM  IUKI
ManoOpOTHUKA», « KU3HEHHBINA LIUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLEKIETOK WU
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «3yueHne CTpOEHHUs MOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOIIpenapaTax».

IIpakTnyeckass padora «BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUSA BBICHIHUX
pacTeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpens, I'. ne ®puza, T. Moprana. Poinp 0T€4ECTBEHHBIX YUYEHBIX B PAa3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
IPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASI JIMHUSL, THOPHUIbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOABl  TE€HETHUKU:  THOPHUIOJOTMYECKUN,  IIMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kossios, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmus! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBbI CKPEIIMBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEIOBAaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. IlepBbiii 3akon MenHnenss — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHzens — 3aKOH pacUleIuieHusT NPU3HAKoB. L[UTOonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4McTOThl raMer.

AHanuzupytomee ckpenBanue. [IpoMeKyTOUHbIN XapakTep HaclieJOBaHUS.
Pacmiennenune npu3HakoB py HETMOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuiBanue. Tpetnii 3axkoH MeHens — 3aK0H He3aBUCUMOTO
HacJleloOBaHMUS ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEILIMBAHUS.

Cueruiennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemneHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHbId M TreTeporaMmeTHBI moj. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMOcoM. HacnenoBaHne Npru3HakoB, CLENJIEHHBIX C I10JIOM.

['eroTun kak nenoctHas cucrema. [lnenorponns — MHOKECTBEHHOE AEHUCTBHE
reHa. MHOXECTBEHHBI aiIenu3M. B3auMoIencTBUe HEAIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [Toamumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHI.
['eHeTnYecKkre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTmyeckue acneKkTbl KOHTPOJS U
WU3MEHEHUS HACJIeICTBEHHON MH(OpPMAIIUU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsbl: «llepBbiit 1 BTOpo# 3aKoHbI MeHnaens», « Tpetuil 3akoH
Meunpens», «AHanIU3Upyrouee ckpenuBanue», «HemosHoe TOMHUHHMpPOBAHHUEY,
«CuernsieHHOE Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoseka», «Kapuotun gposzodunsy, «Kapuotum nTUIbD,
«MHOX€eCTBEHHBIN ajljIennu3M», «B3auMoaencTBue reHoBY .

ObopynoBanue: MoOJeNb AN JEMOHCTpAallMM 3aKOHOB E€AMHOOOpasus
THOpUJIOB TIEPBOTO TOKOJEHUS W pAacIICIUICHUs MPU3HAKOB, MOJENb s
JEMOHCTPAllMM 3aKOHA HE3aBHUCUMOTO HACJIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapar: «Jpozodumnay.

IIpakTuueckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UITBD».

IIpakTuueckass  paGora  «lM3yueHue  pe3ysnbTaTOB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl Opu  HOpMUPOBAHMM (PEHOTHUIIA.
M3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIIEACTBEHHAS.

MopaudukanronHass W3MEHYMBOCTh. Ponb cpembl B GOpMHpPOBAHUU
Moau(puKaMoHHOM M3MeH4YnBocTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
pan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOWMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIllHOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
T€HETHYECKOr0 pa3HOOOpas3us B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHabl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBIE MyTalMU. SaepHble WU
HuToIIa3MaTuyeckue Myrtauud. CoMaTUYecKUe U MOJOBble MyTauud. [IpruunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTAaLMOHHOI'O Ipolecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHo m3menuunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008aHUuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemoHcTpanumn

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

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
WU3MEHYUBOCTbBY, «KombOunaTtuBHas U3MEHYUBOCTDHY, «Meio3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHUIA,
pucyHku (dotorpadun) >KMBOTHBIX C PA3TUYHBIMU BUIAMUA U3MEHYHBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOM HM3MEHUYMBOCTH. IlocTpoeHMe BapuallMOHHOrO psja H
BapUALMOHHON KPUBOWY.

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

Tema 14. I'eneTnka yesioBeKa

Kapuorun dyenoseka. MexnyHapoaHas NporpaMMa MCCIEIOBAaHUS T€HOMaA
4yelloBeKa.  MeToapl  M3y4eHMs IEHETHMKM  YE€JIOBEKa:  I'€HEaJOTMYECKUH,
OJIM3HELIOBBIH, LIUTOI€HETUYECKUM, ITOIYJISIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-TE€HETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[111P-ananu3a. HacineacTBeHHbIE 3a00JIeBaHUS YelIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
O0one3Hu uyenoBeKa. bone3HHM ¢ HACIEACTBEHHOW MPEapacloiOKEHHOCTHIO.
3HauYE€HHE MEJMIMHCKON T'€HETUKU B NPEIOTBPAIICHUH U JIEUEHUH I'€HETUYECKHUX
3a0o0sieBaHUN 4YenoBeka. MeauKo-reHeTHYeCKoe KOHCYJbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IOHSATHE «TE€HETHYECKOTO Ipy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckne (GakToOphl TOBBIIIEHHONW UYBCTBUTEIBHOCTH 4YEJIOBEKAa K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYy»Xarouiei cpenbl. ['eneTnyeckas
IIPEPACIIONIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.

JdeMoHcTpanuu

Tabmuusl u cxemsl: «Kapuotun uenoBeka», «MeTonbl U3yUyeHUS] TEHETUKU
yesioBeKay, «I'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHON.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss M CeleKuus. 3apOoXKACHHE CEIEKIMM W JOMECTHKALUU.
Yuyenue H. U. BaBmioBa o IleHTpax MPOWCXOXKACHUS W MHOTO00pa3us
KYyJbTYPHBIX pacTeHui. Ponp cenekuuy B CO34aHMM COPTOB PACTEHHU M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeAcTBeHHOW wu3MeHuuBoctHh H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
VIH/IUBU1Y AJIbHBIN. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbrranue
IPOU3BOAUTENIEH 1O MOTOMCTBY. OTOOp MO TE€HOTUIy C IOMOIIbKO OLIEHKU
(eHoTHIIa IOTOMCTBA U OTOOP 10 '€HOTHUITy C nomolkko aHanusa JHK.

HckyccTBEeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUUMOHHOM  paboThl.
PannanmoHHbIM 1 XUMUYECKUA MyTareHe3 Kak HCTOYHUK MYTalui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momydenust icXoAHOTO MaTepurana s CeJICKIIUN.

[Tonyuenue MOJIUTIIIOUIOB. BuyTpusugoBas rHOpUIN3AIINS.
bnu3kopoAcTBEHHOE — CKpelMBaHue, Wik UHOpuAuHr.  HeponctBenHoe
CKpeluBaHue, win aytopuauHr. ['ereposuc u ero npuuuHbl. Hcnonab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausamus. [Ipeononenune Oecrioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1éHas
DeBonoYUAY.

CoxpaHeHre U M3y4YeHUE F'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEN JJIg  CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbBTYp. J3yuenue, coxpawenue u  YnpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuBHbIX MexXHOI02UM.

JdemoHcTpanumn

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

Tabnuubl U cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«Metonpl cenexmumy, «OtnanéuHas rudpuausanus», «MyTtareHesy.

JlaGopaTopHasi padora «/3yueHne copTOB KyJIbTYypHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOAOB CEJICKIIMU PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHD».

Okckypceusi «OCHOBHBIE METONBl U JIOCTHIKEHMSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[UOHHYO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOMUCHBITATENBHBIM y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rUs U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, HMCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTAHU3MBI, 170:¢ XapaKkTEpUCTUKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHue, TMOTYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOHMOJIOTHUECKUX
texHosoruid. [Ipon3BoaCcTBO OenKa, aAMUHOKHUCIIOT M BUTAMUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepKaliuX He BCTPEYAroNIrecs B IPUPOie OMOCUHTETUUECKUE Ty TH.



Kierounasa unxeHepus. MeTonbl KyJnbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss U COMaTHUECKH
smOpuoreHe3. lcmonpb30BaHWE TaruIOWIOB B CEJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumei. Hcnonvszosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKuus
SMIEKIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METO TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8eHsl, KYIbMUGUPOBAHUS U  MUKDOKIOHALHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg UWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
DKOJOrMYeCKHE U AITUUECKHUE TPOOIIEMbI T€HHOW WHKEHEPHUH.

Menuuuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TLP-
JMAarHocTuka. MeTaOoJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIoOJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust misg  pa3pabOTKu
(byHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/aHUs KOMILUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoauHTa
JUISL PELIEHUS 3a/1a4 IEPCOHAM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, ycraHoBieHHME MOJEKYJSPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-congepkamiux BUpYCOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmunpt u cxemsl: «lcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IIPOU3BOACTBEY, «KiieTouHas nH)eHepus», «I 'eHHass HHXKEHEepUs».

JlabopatopHnas pa6ora «3yyeHne 00bEKTOB OMOTEXHOIOT .

IIpakTnueckas padora «llonyyeHrne MOJOYHOKUCITBIX TPOAYKTOBY.

JKcKypceusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. 3apo:xneHue u pasBUTHE IBOJIOLNMOHHBIX NpeACTABJICHHMN B
ounoJsioruu

OpomonyoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /lapBuna.

JIBrKy11Me CHUITb 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJIEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILLIECTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunternueckorr Tteopun dBomonmu  (CTD). HelTpanbhas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Krosse, Y. lapBun, C. C. YerBepukos, 1. U. llImansraysen, dx. Xonnein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm (QopMupoBaHus
npucnocoOsieHnii 'y pacteHuii u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. Japsunay, «Haxonku Y. {apBunay, «@opmbl 00pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KyJabTypHBIX (GopM
KarmycThbl», «[lopoapl JOMANIHUX KUBOTHBIX», «CxemMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIECHUS JABWXKYILIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIOLMS U €€ pe3yJIbTAThI

[TonysAums Kak 3yeMeHTapHas eIUHMIA 3BOJIOLUU. COBpEMEHHBIE METOMAbI
OIICHKM TE€HETHYECKOro pa3zHooOpa3usi W CTPYKTypbl momyisuui. M3MeHneHue
reHooHJa TOMyJSMU KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBWIKYIIME CUJIBI) HBOJIONUU. MyTallMOHHBIHN
nporiecc. KoMOuHaTHBHass WU3MEHUMBOCTh. Jlpelid TeHOB — ciydaiiHbIe
HEHAIpaBJCHHbIE W3MEHEHHWs 4YacTOoT ajiened B nomymauusx. Oddexr
ocHoBatend. JIpgexm Oymwvirounoco 2opaviuika. CHUdCeHUe 2eHemuyecKo2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3¢ppexma Opeiigha eenos 6
oonbwiux U manelx  nonyiayuax. Mwurparuu.  M3omsums  momyJsuii:
reorpaguyeckas (IpoCcTpaHCTBEHHAs ), OMoJoThuYecKas (pEnpoIyKTUBHAS).

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMEI
€CTECTBEHHOTO  OTOOpa:  JBMXKYLIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U 3BOJIOLHKSA COLHAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco06IeHHOCTh  OpraHU3MOB  KaK  pe3yjbTaT  MHUKPO3BOIIOLUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdoszsl U
uanoagantauuu. [Ipumepsl npucnocobieHuil y opranu3mMoB: MOp(hoIoruyeckue,
¢uznonornueckue,  OumoxumMuueckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BuumooOpazoBaHue Kak pe3yJbTaT
MUKpOsBoOIMU. M3omsmus — kimoueBod (aktop BugooOpazoBanusa. [lytu u
CIIOCOOBI BUI000pa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0THUYECKOE), «MTHOBEHHOE» (mosUIUIONIU3anus,
rubpuanzanus). JJuTeabHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexanu3mbl GopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIIOLMS U KOIBOJIOLMS Mapa3uTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEH.

JdeMoHcTpanuu

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

Tabmuubl 1 cxembl: «MyTalMoOHHAs HW3MEHYUBOCThHY, «llomymnsiuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «IBmxkyiue
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECKasi M30JSLUs MOMYJISIIUA CeBaHCKOU (hopenny,
«l'eorpaduueckast UM30JSA1MA  JIMCTBEHHMIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypcKon», «llomyanruoHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JEHCTBUSL ecTeCTBEHHOro otbopay, «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«HpycTpuanbsHell MenaHu3M», «Kusble uckomaemelie», «[IokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX),
«Duznonornueckue anantanuny, «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukun», «CTpyKTypa BUIa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «leorpaduueckoe BHUI000pa30BaHUE
TpEX BHUIOB JaHJBIIIEH», «DKOJOTHYECKOE BHI000pa30oBaHHE BHUAOB CHHHUIL,
«ITonumounael pactreHui», «KamycTHo-peneuHblii THOPUIY.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydeslna NTUI U 3Bepe
pa3HbIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, 0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUMBOCTH Yy 0CO0€H OJHOTO
BUJID.

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHM3MOB U HX
OTHOCHTEJbHAS 11€JIeCO00Pa3HOCTDY.

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

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJIbTAThI

Meroabsl HM3y4eHHs MakpoO3BOIMOUMHU. [laJIEOHTOJIOrMYECKHE  METOAbI
u3ydueHus oHBomouud. llepexogHsie ¢GopMbl W (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3yueHus sBoftouuu. CpaBHeHue ¢GJopsl U
dbayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emnu. Bupbi-
SHAEMHUKHU U PEIUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIHHO-MOP(POIOTHUECKHE METObI U3YYCHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIOLIMM OHTOT€HE3a M TMOSABJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynuMentapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
['omonoruunabie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTCHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TMpaBuia) BOMIONUU. [Ipunyun cmenvl QyHKYUI.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

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

Tabnuupbl U cxembl: «OUIOTEHETUUECKUN DSl JIOIMIAIN», « APXEONTEPUKCY,
«3Bepo3ybObie  smeps»,  «Cteronedansy,  «Punnodputey,  «CeMeHHbIE
nanopoTHUkw», «buoreorpaduueckue 30HB 3eMian», «llpeii KOHTHUHEHTOBY,
«PenmukTery, «HavampHble CcTaauy SMOPHUOHAIBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHbDy, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl YEJIOBEKa MW IIUMIaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIOIUNY, «OOIIHME 3aKOHOMEPHOCTH IBOJTFOIIUN).

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHU3MOB, MYJISDKA TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHe *KU3HU HA 3emuie

Hayunpie tHmoTe3sl TPOUCXOXKICHUS KU3HM Ha 3emie. AOWoreHes u
nancnepmusi. JJoHayuHble pEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKIACHHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasnanuanm, JI. [Tactepa. [IponcxoxkaeHue xu3HU 1 aCTPOOUOIIOTHSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Imanerapuas
(reojoruueckas) SBOJIONUA. XHMHYECKas dBOJIONUSA. AOHWOTEHHBIH CHHTE3
OpraHnueckux BemecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. FOpwu.
OOpazoBanue mnoiauMepoB U3 MoHoMmepoB. KoarepBatHas rumoteza A. .
Omnapuna, runore3a nepBuyHoro oyiapoHa JIx. XomnaeitHa, reHeTUYecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnn u MeroApl €€ wu3yyeHus. lckomaeMble OpraHUYECKHe
octaTku. [eoxpoHonorus u e€ wMeroAbl. OTHocuTeNnbHas W aOCOIIOTHAs
reoXpOHOJIOrHUs. [' €0OXpOHOJIOrnYecKast Kaja: 30HbI, 3pPbl, IEPUOJIBI, STOXH.



HawanpHble sTambl opranudecko 3Bosrounu. [losiBiieHMe W 3BOMOLUSA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOUOreHe3). IBOIIOIUOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixon pacrteHuit Ha cymry. [losiBieHHeE CHOpPOBBIX pPACTEHUH W
3aBoeBaHME UMM cymd. CeMeHHble pacTeHHs. [IpoMCXOkKIEeHHE IBETKOBBIX
pPacTEHUMN.

OCHOBHBIE 3Tallbl JBOJIONHMH >KABOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoObuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasutne xu3HM Ha 3eMie IO ’paM M MEepUuofaM: apxeu, MPOTEPO30i,
najgeo3oM, Me3030M, KkaWHo3ou. OOmas XapakTepucThKa KiIuMmarta u
reojorudyeckux npoueccoB. [losiBiieHME W pacHBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro yCJIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMUYECKHE KPU3UCHI Ipouuioro. IIpuunuel u
CJIEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBpPEMEHHBIN SKOJOTHYECKUNA KPHU3HC, €r0
ocobenHocTtH. [Ipobaema coxpaneHust 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYMIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. H.
Omnapun, /x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanbl  HEOPraHWYECKOW  »Bomouun», «l'eoxpoHonormyeckas  MIKaIay,
«HauanpHble 3Tarnbl OpraHUYeckoi 3Boouumn», «Cxema o0pa3oBaHUsl PYKaApPHOT
nyTéM cumoOnoreHneza», «Cucrema XuBOW TpUpPoAb», «CTpoeHue BHpYCay,
«Apomopdo3bl  pacteHuit»y, «PunnopuTe», «OIHOKIETOUYHBIE BOAOPOCIH,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llamopotHukm», «l'onocemeHHble
pacteHus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIEUHOMONTOCTHBIE,
«IInockue YepBUY, «YneHucToHorue», «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecsy», «lItnuspy, «Mekonuratromume», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOM 3pe», «Pa3BuTne Ku3HU B
MaJIC030MCKOMN 3pe», «Pa3BuTHE KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBanue: repOapuu pPacTeHU pa3IUYHBIX OTAEJOB, KOJUIEKIIMH
HAaCEKOMBIX, BJIaKHbBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TIO3BOHOYHBIX JKMBOTHBIX, Yyyeja MTHUI[ U 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONMAEMbBIX, MYJISDKA OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sga0oparopHas padora «MoaenuMpoBaHUE  ONBITOB
Munnepa—tOpu o u3yueHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUH B
NEPBUYHOI aTMochepe».

JlaGopaTtopnasi padora «J3yyeHue W omnMcaHHWE MCKOIIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yueHue OCOOEHHOCTEH CTPOEHHUS paCTEHUMH
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3ydeHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esOBEeKa. PemurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOPQOJIOTUIECKHE, AMOPHUOTIOTUYECKHE, (bU3HO0TI0T0-ONOXMMUYECKHE,
noBegeH4Yeckue. OTIIMYKS YEIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JBuokyue cuiibl ((pakTophl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIE.
CooTHolieHrne OMONIOTMYECKUX U COIIMAIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpas3HbIE 00€3bsSHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUIBI — O0IIUE MPEIKH Y€I0BEKOOOPa3HBIX 00€3bsH U
Jr0/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEJKHU JIIoAeH. HelloBEK yMEbli, epBbIe
U3TOTOBJICHUs OpYyAuN TpyZAa. YeloBeK NMpAMOXOAALIMN U NIEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuxku. YemoBek remenbOeprckuii  — 0o0mMA  TPEoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEM XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a nmpeaenamu Adpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH mporecc U noigumopdusm. [lonmynsiuuoHHBIE BOJHBI,
nperid renoB, murpanus U «3H@eKT ocHOBATEN» B MOMYJSLUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [lomarne o pace. bonemme pacel: eBporneouHas
(eBpaswmiickasi),  aBCTpajO-HErpouJHAs  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelieHHsl 4YeloBEeKa IO IUIAHETE.
EnuncTBO  dyemoBeyecknx — pac. HaydHass  HECOCTOATENBHOCTH — pacu3Ma.
[Tpucnoco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH CpEmbl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOpQOJIOTHIO U
(bu3HONOTHIO YeIoBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAsA ~ QHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOT U
4eJIOBEUECKUX INOIyJsuui. buoconnanpHble HCCIENOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTHYECKOTO U COLIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

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

Tabnuupe! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHbY, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYILHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IPEBO  YEIOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
MPAMOXOAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIED,
«IIpenku uenoBeka», «ITarbl HIBOJIIOLUHU YEIIOBEKA», «Pacel yenoBekay.

OOopynoBaHue: MyJSKM — OKaMEHENOCTEeH, NpeaIMeTOB MaTepUabHOU
KyJIbTypbl TpPEIKOB 4YeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢otorpauy HaX0JOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJioBeKa W 4Yepena IIMMIIaH3€, MOJENb KHUCTH 4YEJIOBEKA W KHUCTH
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOEHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTHyeckas padora «/3ydeHue 3K0JIOrMUECKUX aJanTalui 4YeJIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHM3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKIlel cpeaou

3apoxxaeHue u pa3BuTHe 3kojioruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKosoruu. CBsI3b 9KOJIOTUU C APYTUMHU HAyKaMHu.



Metoasl skonoruu. IloneBbie HaOMIOACHHS. DKCIEPUMEHTHI B SKOJIOTHH:
OpUpoJHble U JabopartopHble. MonaenupoBaHUE B HKOJOTUA. MOHUTOPHHT
OKPY’KaIOIIEH Cpebl: TOKATBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW JUIA  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4enoBedecTBa ¢ Npuponoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYpPBI U 3KOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynse, H. A. Ceseprios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Mertoasl 3konorun», «Cxema
MOHUTOPHUHIA OKPY’KAIOLIEN CPEIBD).

JlaGopaTopHhasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0BaHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOoTHUYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAeWCTBUS dKojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, ). JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid akrop. [eiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOWIIEHUIO K cBeTy. CHUrHajlibHas poJib CBETA.
DOTONEPUOIU3M.

Temmneparypa kak »kojoruueckuii (akrop. JledicTBue TeMreparypsl Ha
opranu3Mmsbl. [1oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak skosiormyeckuii dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>kKaHuo0 BojgHOro Oananca. Knaccudukamus pacTeHUN MO OTHOHIEHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rNyOMHHas  TOANOYBEHHAs,  BHyTpuopraHu3MeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMbL. CyTOuYHBIE U
rOJUYHbIE PUTMBL. [IpHCrmoOCOONIEeHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSM
YCIJIOBUU KU3HU.

Kusznennsie @Qopmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KuszHeHnHbie POpMBbI pacTeHU: 1E€PEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHUOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUsI, XUITHUYECTBO, cCUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MYyTyaJn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B cCpelie
obutanus. [I[pUHIIMI KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o0OUTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOTO Jsecay, «llenu
nuTaHus», «XunHuuectBo», «llapasutusm», «Konkypenuus», «CuMOuo3»,
«KommeHcanmuszmy.

O6opynoBanue: repbdapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHI, CBETOJNIOOUBBIC, TCHEITIOOMBBHIC H
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIUU TEIJIOTIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMYMBBLIX PACTCHMM, dydesna NTHUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpoduram, kcepoduraM, mMe3opuraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJJIEKIIMK KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHWW U SKUBOTHBIX, OOJQJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUW JKU3HH, repbapuu u
KOJUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHbIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlabopaTtopuasi padora «BbIsiBICHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIEHHE TNPUCTIOCOONICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dko10rus BUAOB U MOILYJIA UM

DKOJIOTUYECKUE  XApaKTEpUCTHUKA  MOMYJIALIMH. [lomymsinuss ~ Kak
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSUU: YHUCIEHHOCThb, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nomyiasuud. OueHKa YUCIEHHOCTU MOMYJIALINU.
JlnHamMuKa momynsiiuyd U €€ peryJisiuus. bHOTHUYECKUH MOTEHUHAN IOIYJISIUH.
MopenupoBaHue IMHaMUKH NOMyJsiuuK. KpuBble pocTa YUCIEHHOCTH MOIMYJISLNH.
KpuBbie BbDkHMBaHMs. Perynsuuss 4YMCICHHOCTH MOMYJSLUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKoJorMYecKod HuUie Buaa. MectooOutanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3Konormyeckou
Hul. [loTeHnmanpHas u peanr3oBaHHAs HULIW.

Bun xak cucrema nomyisiuuid. Apeanbl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTHM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: [Ix. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJIOTMYECKUE XapAKTEPUCTUKU MOMYJISALHUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOmyisuum», «Bo3pacTHble  NHpamMuAbI
nonyysiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzmMammn», «Moaens 3konmornyeckor Humm J[x. M. XatunHconay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacceieHuo».

Tema 9. Jxosnorust coodmecTB. IKOJOrHYeCKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MexAy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHM3MOB B OKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne mnenum u cetn. AOUOTHYECKUE OJIOKU
skocucteM. [1ouBbl U Wikl B 3kocucTemMax. KpyroBopoTt BEwIECTB U MOTOK 3HEPTUH
B OKOCHUCTEME.

OcCHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. bumomMacca uw  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI YiCell, ONOMACCHI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI cO00IIeCcTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKLECCHM W UX IMPUYMHBL. AHTPONOIE€HHbIE BO3JIECUCTBUS Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u nojHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.



[Tpuponnbie 3x0ocuCTEMBI. JKOcucmemsbl 03Ep U pex. IKocucmemvl Mopetl u
oxeanos. Ixocucmemvl myHOp, 1€eco8, cmeneu, nyCcmboltb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIYy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas
dbropa u ¢dayna. CuHaHTpomm3aius TOpOACKON dayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B
skocuctemax. Ponb kackaonoco sgpghekma u 6udos-30uhukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IlepeHoC SHEPTUU U BEIIECTB MEXITY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISIIUN U I9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeusi  3Aa2psA3HeHUll  PA3HbIX Mmunos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCEUAL.
MeTomom0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX YIKOCUCTEM.

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

IIUPOKOJUCTBEHHOTO Jiecay, « DKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIBl OPraHU3MOB B 3KOCHCTeME», «KpyroBopoT BemeCTB B 3IKOCHUCTEME),
«llenu nutanus (nmacTOUIIHAS, JETPUTHAS)», « IKOJIOTHYECKas TUPAMUIA YUCEID,
«JKkonoruyeckas nupamuia OMOMacchl», «IKOJIOTHUEcKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6osioTay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemecTB M MOTOK
DHEPTUU B arporieHo3ey, «[IpuMepsr ypOboskocuctemy.

O6opynoBanue: repdbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJa MTHIL U
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIEIb
HSKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypOo03KOCUCTEMBDY.

JlaGopaTopnas paGora «lI3ydyeHue pa3HOOOpa3usi MENKHX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).

IKCKYpCcUsi «IDKCKYpCHs B TUIIMYHBIN OnoreoiieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOI0JIbHBIA WM TIOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpcUsl «IJKCKypCUs B arposkocuctemy (Ha Mojie WIA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmierianerapHass o0ojiouka 3eMJiM, TJI€ CYILIECTBYET WIIU
CyIIIeCTBOBaJIa )XM3Hb. Pa3BuTHE mpeacTaBiaeHuii o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6mocdepe. O6nactu 6mocdepsr u e€ coctas. Kupoe
BEIIeCTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyliecTBoBaHUsl Onocdeprl. OcodeHHOCTH OHOChEpHl Kak
ri00abHON 3KOCUCTEMBI. JlMHamudeckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOT€OXMMHUYECKUE HUKIbI (yriepoaa, a3oTa). PUTMUYHOCTD sIBIIeHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeH, CAaBaHHBI,
NYCTBIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kinnmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITAA U
ounocdepHbIx QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. . Bepuanckuii, 3. 31occ.

Tabmuner u cxemsl: «I['eocdeps 3emun», «KpyroBopor azora B mpupone»,
«Kpyrosopotr yraepoaa B mpupoae», «KpyroBopor kucimopoma B MpUpOe»,
«KpyroBopoT Boawl B mpupoae», «OCHOBHbIE OMOMBI Ccymny, «KnmmaTudeckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii gec», «IIIMpokoanCcTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycteiHsay, « Tponuueckuii gecy.

O6opynoBanue: repdapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kaIas cpeaa

DKOJIOTUUECKHE KPU3UChl M HMX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe Bo3aymIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HEeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHune kimnmara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJBI.
Kpacaeie xHuru. Ocob0o oxpansemblie mnpupoansie Ttepputopun (OOIIT).
Boranuueckue caabl ¥ 300J0TMUYECKHUE MTAPKU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO DPA3BUTHSI YEIOBEYECTBA U TPUPOJIBI.
PanmonaneHoe  MpPUPOAONONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emuu. OOIME 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3Bute METOMOB MOHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemuvle uccieoos8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugarowue 00OCmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. OCHOBbI



aKopeadburumayuy dKocucmem U cnocobos 060pbOLI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazemHuvix d9KoCUCEM.

JdemoHcTpanumn

Tabmuubl  u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepsl», «3arpszHeHre 1ouBb», «llapHukoBeiii  AddekT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOENH yIIPaBIsIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHUA W >KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH peTHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
oOyyJaroumMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3ybTaTOB OCBOEHUS MPOTPaAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O0YYaIONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haauyue  HNPABOCO3HAHUS  DKOJIOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIC TJIaHbI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH TOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOIMO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOIO OTHOIIEHUS K KyJbTYpHOMY HACJIEIUI0 U
TPAAULIUSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepauuu, MpUposie U
OKpYKaroLlIen cpeae.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlNM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JIEATCIILHOCTH B TPOIECCE peaM3allii OCHOBHBIX HamNpaBICHUN
BOCIIUTATEIHLHOM ESITEIHHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX MpaB MU OO0S3aHHOCTEH, YBaXKEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH NpPH CO3/1aHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

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

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3aJa4, YBaXKUTEJIBHOIO
OTHOIIEHUSI K MHEHHMIO ONIMOHEHTOB MpHU OOCYXJAEHUU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHUS K CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH INEPE]
Ponnuou, ropmoctn 3a cBOM KpaW, CBOXWO PonauHy, CBOM S3BIK M KYJBTYDY,
MIPOIIIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JTOCTHXKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHUN;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOUUOHAIBHOIO 0J1arOMOJTyYH:

NOHMMAaHUE U peaju3alus 300poBOro M 0Oe3omacHOro oOpasa >KHU3HU
(310poBO€  mHUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHUS K
COOCTBEHHOMY (PU3UUECKOMY M TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE IEHHOCTH TPAaBWJI HHJMBHUAYATbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TOCTEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TNIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymie mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O M C€aMOOOpa30OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

HKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXKaIOILIEH CPEeIbl;

OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM W MyTed X
pEeLIeHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HAHUST W YMEHUSA TpU pEUIeHUH NpoO0JeM, CBA3aHHBIX C PalUOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHME  TpaBU  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpPAaHY BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsITHE JEHCTBUN, NPUHOCAIIUX Bpel  OKpYKarolleu
OPUPOIHON cpelie, YMEHUE MPOrHO3UPOBATh HEOJArONMpUATHBIE SKOJOTUYECKUE
MOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESITEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEJIOCTHOTO
IPEJCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXPaHEHUS IIPUPOJTHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINU:
o0OecrieyeHns: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUSA
YeJI0BEYECTBA, OUCKA MyTel BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
oOecrieueHHuss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
MOBBIIICHUSI OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0O0ydYarommuxcs, GopMupyemoi
IIPU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPY>KAIOLIETO MUpa U MPOUCXOIAUINX B HEM M3MEHEHHIH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS Ui
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIIbHOCTH, T'OTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 1O OMOJOrMM B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IeHAYYHbIE MOHATHUS, OTPaXKaroIne
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCNU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
cucTeMa, Hay4dHbId (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHue,  HaONOJeHHe, HU3MEpPEHUEe, OKCIEPUMEHT U Jpyrue);
yHUBEpCAIbHBIC Y4YeOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBEIC,

PEryJISTUBHBIE), o0ecrieunBaroIIne dbopmupoBanue GyHKIIMOHATEHON
TPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs; CIOCOOHOCTD
o0yyaronmxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKHE 3HAHUS W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBHUS B
IO3HABATEILHOU U COIMAIBHOM MPAKTHKE.

B pesynpraTte w3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOyyaromerocs OyayT chOpMUpPOBaHBl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIC YUEeOHbIC
NEUCTBUS, PEryJsTUBHbIC YyHHUBEpCaJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
AefiCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalIW3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cCUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHM (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNATh LeNu JeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHeHUS (PaKTOB U SIBIECHUN
YKABOW MPUPO/IBI;

CTPOUTH JIOTMYECKHE pPaACCYXXJeHUs (MHIYKTUBHBIC, JI€IyKTUBHbIC, 10
aHaAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS MpECTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUH B M3yYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepuaIbHbIX U HEMATEPHUAIbHBIX PECYpPCOB;

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

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPO0JIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHMSI,

UCIIONIb30BaTh pPAa3jMyYHble BHUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4YeOHBIX
CUTYalUsX, B TOM YUCJIE MPH CO3JaHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/€Th HAYYHOU TEPMHHOJIOTHEM,
KJIIOYEBBIMU MTOHATHSIMHU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aAKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTh apryMEHThl sl JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh NapaMEeTPbl U KPUTEPUH PEILICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIE€JICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO U MPAKTHUYECKYIO 00JIacTH
KU3HECATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TMOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMALUU (TEKCTE yueOHOro
nocoOusi, Hay4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTMYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTE;

GbOopMyIUPOBATh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3a/ay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
ouosiorndeckod uHQOpMaIrMel: TPUMEHATh XUMHUYECKHe, (QU3HYEeCKue U
MaTEeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaClO3HABaHWS W 3amMUTHl  WH)OpMmaIuwy,
HH(pOpMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHN BO BCeX chepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeliaraeMoun
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIIeHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKAa KOMAaHIbl B
00wt pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3MLUHUA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBjaieHre YHMBEPCANbHBIMY PeryJasSTUBHBIMHU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSl [UJIs BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBMAX M IOCTYINKAaxX 10 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyaLUsX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAaH pEIICHHs MpoOieMbl ¢  y4&€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOYTEHUI;

J1aBaTh OLIEHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKON HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3yJIbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OIIEHMBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaJIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYrMX IpU aHalu3e pPe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHWS Y4eOHOro mpeamera
«buonorusiy Ha yrayOn€HHOM ypOBHE OPHUEHTHPOBAHBI Ha oOOecleueHue
npopuapHOro  o0yueHus:  oOydaronuxcss — Owojormv. OHM  BKJIIOYAIOT:
cnenuduueckue AJisg OMOJIOTMU HAay4YHbIE 3HAHUSI, YMEHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU U MPEoOpa30BaHUIO 3HAHUH, BHUJBI JIEITEIBHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX cuUTyauusx. [IpeameTHbie pe3ysbTaThl MPEICTABICHBI IO
roJam U3y4YEHHs.

[IpeameTHble pe3ysnbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECTe€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPUPOJbl M  PEUIEHUU MpoOJEM  PaIMOHAIBLHOIO
IPUPOOTIOIB30BAHNS, O BKJIQJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIJIIOYACT:
OCHOBOIIOJIAraIye OUOJOTHYECKUE TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. lllneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOT0OOOpa3usi M TNPOUCXOXKACHUS  KYyJIbTYPHBIX  PAcCTEHHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUSA, PACIIEIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBaHus [. MeHzaensa, TOMOJOTHYECKUX pAJIOB B
HACJICICTBEHHOM U3MEHYUBOCTH H. . Bagunoga), MPUHLIHATIBL
(KOMILIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCaHUE, H3MEpPEHUE,
HaOJFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIC PU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >KUBOTHBIX, YEJIOBEKa, IPOLIECCOB KU3HEAEATEIHbHOCTH,
NPOTEKAIOIIUX B OPraHM3Max PAaCTEHMi, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTpOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpUOreHes3a, MoCTAIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTreHEe3a),
B3aMMO/JICHCTBHSI T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M HUX
(YHKIHAMU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW M WX (QYyHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pACTEHHi, >KMBOTHBIX M 4YEJIIOBEKAa M UX
(GYHKIMAMH, MEXIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STanamu
oOMeHa BEeIIECTB, 3TallaMy KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKIJIOB OPTaHU3MOB,
dTallaMu A>MOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISBISATh OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIKME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHCTEMaTHYECKUX TPYIIIT;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a49H, BBISBIISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[Y UCCIIEAYEeMbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SBICHUSIMH, J€TaTh
BBIBOIbI ¥ IPOTHO3bI HA OCHOBAHUU TIOJTYY€HHBIX PE3yJIbTaTOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUYECKHE pPaOOTHI, COOIIOAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, GOpMyNIHpys Iellb HCCIEIOBaHUS, aHAIU3HPOBATh IOJYyUYEHHBIC
pE3yJIbTATHI U ICTATh BBIBOIBI;

yMEHHE Y4YacTBOBAaTh B y4eOHO-MCCIIENOBATEILCKON PabOTe Mo OMOJIOTHH,
HKOJIOTUM M MEIHIIMHE, MPOBOJUMON Ha 0a3e IMIKOJbHBIX HAayYHBIX OOILECTB, U
nyONIMYHO  TPEACTaBIATh  IMOJYyYEeHHbIE  pe3yJbTaThl Ha  yUYEHHYECKUX

KOH(EpEeHIIUSX;
yMEHHE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obsacthu  OWOJIOTMM W MEIUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa U CO3JIaHHWE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccrnoHanbHOM
NEATETLHOCTH B O0JACTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3S1CTBA, MUILEBOIN MPOMBIIIECHHOCTH, YIIIyOIsITh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH TPOdeccuu u
NPOAODKEHHE OHMOJIOTMYECKOTO O00pa3oBaHHsA B  OpraHU3alUsAX  CPEIHETrO
po(eCCHOHATILHOTO U BHICIIETO 00Opa30BaHUS.

[IpenmeTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTUYECKHUX
npoOyieM 4YeloBEYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
MIPUPOIOTIONB30BaHUS, M B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJIE POCCHUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

yMEHHE BJaJeTh CHUCTEMOW OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNeHusT W TMOHHUMAaHHME CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUN (BHJ, dKOocHUCTeMa, Ouocdepa), OHMOJOTHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHSI SBOIOINH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM TMUpaMHJIbl SHEPruu), rumore3sl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEeMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMU BBISBICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYLIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
DKOCUCTEM H Ouochepbl, CTAOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPUUECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI ABOJIIOIMKA HAa TeHOMOH/I TOMYJISIIHAH,
MIPHUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpelie OOMTaHusl, YepeOBaHUs HaMpaBICHUIA
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXAY MPOLECCAMH SBOJIOINH,
JIBWOKYITIMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHCHTAMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTHYECKUX M OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAHMS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

yMEHHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYEMbIMUA OMOJIOTMUYECKUMU MTPOLIECCAMHU U SIBJICHUSMU, J€J1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe PadOThI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYA0BAHUEM;

yMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeacrBamu, GopMyaupys 1edb HUCCIEIOBAHMS, aHAIM3UPOBATH MOJIYYEHHbBIC
pE3yNbTaThI U ICNIaTh BHIBOBL;

yMEHHE Y4YacTBOBAaTh B y4EOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
OKOJIOTUM U MEIUIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIIATH  MNOJYYEHHbIE  pe3yJIbTaTbl Ha  YYEHHYECKHX
KOH(EPEHIIUSIX;

yMEHHUE OIEHWBATh TUMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpaIleHUs
rJ100aJbHbIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayiied mnpodeccruoHanbHOU
NESATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3MMCTBA, MHILEBOMN
MPOMBITIUICHHOCTH, YIJIYOJISITh TIO3HABATEIbHBI WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccHu W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CPEAHEro MpoPeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHBI
Ne e (mudposbIe)
o/ HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl Beero Kontponbnbsie  IlpakTnyeckue oBpazoBaTens
padoThI padoThI Hbie pecypenl
1 buonorus xak Hayka 1
2 JKuBbl€ CHCTEMBI U UX U3yUEHUE
3 buonorusa knetku 2 0.5
4 XuMUYecKasi OpraHu3arus KIeTKu 10 1 1
5 Crpoenne U GyHKUIUHU KIETKU 1 2
6 OOMeH BelecTB 1 MPEBPAICHUE SHEPTHH B KIIETKE 1
7 HacnencrBennast nungopmanus u peannsanus e€ B KJIeTKe 0.5
8 JKU3HEeHHEIN UK KIETKHA 1 1
9 Crpoenne U GyHKIUU OPraHU3MOB 17 1.5
10 PazmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH U U3MEHUHUBOCTU ) 0.5
OpraHu3MOB

12 3aKOHOMEPHOCTH HACTEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 ['eneTuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buortexHonOrHs ¥ CHHTETHYECKAsE OMOTIOTHUS 4 1
17 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 13




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
1 3apokJeHNe U Pa3BUTHE IBOJTIOLUOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
MukposBoitonus U €€ pe3ybTaTsl 14 2
Maxpo3BOIIONMS U €€ PE3YIbTATHI 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHre yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenou
Opranusmel U cpeia 00uTaHus 1.5
OKoJ0rus BUJOB U MOIMYJISILIUMA 0.5
DKoJ0Tusl COOOIIECTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek u OKpy Karolas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne i/

Tema ypoka

KoandyecTBo yacoB

Bcero

buonorus xak KoMILIEKCHAs HayKa U KaK 4aCTb COBPECMCHHOI'O O6H_I€CTB3.

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM

AW N |~

HcTopust oTKpbITHS U M3ydYeHUs KieTku. KinetouHas Teopus

—_— | | |

MeToab! MOJIEKYJIIpHON U KJIeTOYHOM Ouosnoruu. [Ipaktudeckas pabora «M3yueHnue MeTo0B
KJIETOYHOM Omomnoruu (xpomatorpadusi, snextpodopes, muddepeHranTsHoe
nentpudyruposanue, [1LP)» Yu. moayns "CoBpemeHHBIE MeTO I B Oronoruu" KoHTponapHas
paborta Nel "BxoaHo# KOHTpOIH"

XUMHYECKUHN COCTAB KJIETKHU

MI/IHepaJ'II)HI)Ie BC€IIECTBA KIICTKH, UX OuoJIornyecKas POJib

Opranudeckue BemiecTBa KieTku — oenku. JlabopatopHas pabora «OOHapyKeHHE OSIKOB ¢
MIOMOIIIBI0 KaYeCTBEHHBIX PEAKIIHID»

CgoiicTBa, knaccupukaius u GyHKIIIN OSITKOB

10

OpI‘aHI/I‘IeCKI/IG BCIICCTBA KJICTKU — YIJICBOAbI

11

OpFaHI/I‘IeCKI/Ie BC€IICCTBA KJICTKU — JIMIIUIbI

12

Hyxneunossie kucnotsl. JJHK u PHK. JlaGopaTtopnas pabora «VccnenoBanue HyKJIEHHOBBIX
KHCJIOT, BBIICJICHHBIX U3 KJIIETOK PA3JIMYHBIX OPTaHU3MOBY» Y4. MOILYJIb «COBPEMEHHBIE METO/IBI B
Oouosnorun»

13

Crpoenue u pynkuuu ATO. [pyrue nykineozuarpudocdarsr (HTD)

14

CexBenupoanue JIHK. MeToabsl reHOMHKH, TPAHCKPUIITOMHUKHU, TIPOTEOMUKH. Y4. MOTYJIb
«CoBpeMeHHbIE METO/IbI B OMOJIOTUM»

15

MeTtobl cTpYKTYpHOU Ouonorun. Y4u. Moaysib « COBpeMEHHBIE METO/IBI B OMOIOTHID




16

Tunel knetok. [IpokapuoTnyeckas KieTka

Crpoenue sykapruoTuueckon kieTku. [Ipaktudeckas padora «3ydeHre CBOMCTB KJIETOYHON

17 1
MeMOpaHbDy

18 IToBepXHOCTHBIN anmapaT KJIETKU 1

19 OnHomeMOpaHHbIe OpraHoub! KieTku. [Ipaktudeckas padbota «3yueHne qBHKEHUS i
IIUTOIJIa3MbI B PACTUTEILHBIX KIETKAX)

20 [TomyaBTOHOMHBIE OPTaHOM/IBI KJIIETKU: MHTOXOHIPUH, IIacTuabl. JlabopaTopHas padoTta 1
«HccnenoBanue mia3mMomm3a v JeTia3MoiIi3a B PACTUTEILHBIX KIIETKAX»

21 HememOpaHHbIe OpraHOUIbI KJIETKH 1

22 Crtpoenue u GyHKIHH sapa 1
CpaBHHTENIBbHAS XapaKTEPUCTHKA KJIETOK dykapuoT. JlaboparopHas padota «/3ydeHne cTpoeHuUs

23 KJIETOK Pa3IMYHBIX opraHu3mMoB» KoHTposbHas padota No2 "XuMUYECKU COCTaB U CTPOEHHUE 1
KJIETKH"
ACCUMMIISINS U AUCCUMMIISILIUS — JIBE CTOPOHBI MeTabonu3Ma. Tunbsl oOMeHa BEllecTB.

24 JlaGopatopHas pabota «/3yueHne KaTaluTHIeCKOM aKTUBHOCTH (PepMEHTOB (Ha IpUMepe 1
aMUJIa3bl WITH KaTanasbl)»
depMeHTAaTUBHBIN XapaKTep peakiuii KIeTouHoro Metadonusma. Jlaboparopnas pabora

25 «M3ydyeHne pepMEeHTaTUBHOTO PACIHICTIIICHNSI IEPOKCH 1A BOJOPO/Ia B PACTUTENBHBIX U KUBOTHBIX 1
KJIETKaX)

26 benku-akTHBaTOphI U OENKHU-UHTHOUTOPHI 1

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1

28 doTtocuHTE3 1

29 XeMmocunres. Jlaboparopras pabota «CpaBHEeHHE TPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a) 1

30 AHaspoOHbIe opraHnu3Mbl. Busl Oposkenus. JlabopaTopHas pabora «CpaBHEHHE MTPOLIECCOB 1
OpO’KEHUS U ABIXAHUSD)

31 AspoOHBIE OpraHU3MBI. DTaIbl YHEPTETUYECKOTO 0OMEHa 1

32 DHeprust MeMOpaHHOTO rpagueHTa npotoHoB. Cunre3 AT®: pabora nporoHHOi AT®-cuHTa3BI 1




33

Peakuuyu MaTpu4HOro CUHTE3a

1
34 Tpanckpunuus — MatpudHbiid cuaTe3 PHK 1
35 Tpancnauus u e€ 3Tamnbl 1
36 KomupoBanue amuHokucnot. Poib pubocoM B OnocuHTe3e Oenka 1
17 Opranuzanus reHoMa y MpoKapuoT U 3yKapuoT.Yd. Moayib « COBpeMEHHbIE METOIbI B 1
OHOJIOTUI
18 MounekysipHbIE MEXaHU3MBbI SKCIIPECCHH T€HOB Y 3YKapUOT. Y4. MOyJib «COBPEeMEHHBIE METO/IbI 1
B OMOJIOTU Y
19 Bupycsl — BHekeTouHbIe (OPMBI )KU3HH U 00IMraTHbie napasuThl. [IpakTuueckas pabota 1
«Co3ganue MOJIeTTH BUPYCa»
40 BupycHebie 3a0051eBaHus YeI0BEKA, )KUBOTHBIX, pacTeHUH. Y4. MOAyJb «COBpEeMEHHBIE METOIBI B |
OHOJIOTUI
A1 Hanotexnonoruu B 6nosnorun u meauiae KonrponapHas padora Ne3 " OOMeH BeliecTB U |
SHEPruu B KJIEeTKe"
42 JKU3HEeHHBIN UK KIIETKU 1
43 Matpuunslii cunte3 JJHK 1
44 XpomocoMsl. JIaboparopHast pabota «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax» 1
45 JleneHue KIETKM — MHUTO3 1
46 Tuner knetok. Kapnokunes u nurokunes. Jlaboparopuas pabora «Habmronenne mutosa B 1
KJIETKaX KOHYMKA KOPEIIKa JTIyKa (Ha TOTOBBIX MUKPOTIpENaparax)»
47 Perynsuus KU3HEHHOTO IIMKJIA KJIETOK 1
48 Opranusm kak eguHoe neioe KonrponbHas padora Ned "[IpoMexyTOUHBIH KOHTPOJIb 3HAHHHA" 1
49 Txanu pacrenuii. JlabopaTopHas paborta «/3yueHne TkaHel pacTeHU» 1
50 TkaHu )KUBOTHBIX U YesoBeka. JlJabopaTopHas padora «M3yueHue TkaHel sKUBOTHBIX) 1
51 Opransl. Cuctemsl opranoB. JlaboparopHas pabota «3ydeHne opranoB IIBETKOBOT'O PACTEHUS 1
52 Ornopa Tena opraHu3MoB 1
53 JIBr>kKeHrE OpraHu3MOB 1




54

[Iutanue opranu3MoB

1
55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. [IHIlIEBapuTEIbHAS CUCTEMA YETTOBEKA 1
56 JIpIxaHune opraHu3MoB 1
57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA 1
58 TpaHcnopT BEIIECTB y OpraHU3MOB 1
59 KpoBenocHas cuctema no3BOHOUYHBIX KMBOTHBIX U YEJIOBEKA 1
60 Briaenenue y opranu3sMoB 1
61 3amura y opraHu3MoB 1
62 NMMyHHas cuctema yenoBeka. Yd. Moaysib « COBpeMEHHBIE METO/IbI B OMOJIOTHI 1
63 Pa3npaxuMocTp U peryssus y opraHu3MoB 1
64 ['ymopanbHast peryisiius U SHIOKPUHHAs CUCTeMa KUBOTHBIX U yenoBeka. KoHTposns Has paborta 1
No5 " Opranusm kak eguHoe enoe"
65 DopMBI PA3MHOXKEHUS OPraHU3MOB 1
66 [TonoBoe pa3MHOKEHUE 1
67 Meiios 1
68 l'amerorenes. O0pa3oBaHue U pa3BUTHUE MOJIOBBIX KIIETOK. JJabopartopHas pabota «3ydeHue |
CTPOEHHUSI MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIpErapaTax»
69 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3. Y4. Moysb « COBpEMEHHbBIE METO/IbI B 1
OMOJIOTHI
70 3akyagKa OpraHoB U TKaHEN U3 3apOJIbIILIEBbIX JIUCTKOB 1
71 Poct u pa3Butne xxuBoTHBIX. JlabopaTopHas pabota «BrIsBIIeHHE TPU3HAKOB CXOJICTBA |
3apObIIEH TO3BOHOYHBIX )KMBOTHBIX)
7 PasmHoxeHue u pazsutue pacteHuit. Jlaboparopnas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS |
BBICIIMX PACTCHUI»
73 Hcropus cTaHOBIICHUS U Pa3BUTHSI T€HETUKU KaK HAYKU 1
74 OcHOBHBIE TIOHATHS U CUMBOJIBI TeHETHKHU. JlabopaTtopHas padora «/Ipo3oduna kak 00BEKT 1

TCHETUYCCKUX HCCHGHOB&HHﬁ))




3aKOHOMEPHOCTH HaclieI0BaHMs pu3HaKoB. MoHoruOpuIHoe ckpenBanue. [IpakTiuueckas

7 pabora "M3yueHnune pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y APO30(DUIIb" 1

76 [uTonornueckue OCHOBBI MOHOTUOPUIHOTO CKPEIINBAHUS 1

77 Amnanusupyroniee ckpemuBanue. HemoiHoe 1oMUHUpPOBaHUE 1

3 Jurubpunnoe ckpemuBanue. [Ipaktudeckas padora «M3yueHue pe3ynbTaToB TUTHOPUIHOTO |
CKPELIUBAHUA Y JPO30(PHIIBD)

79 [{uTonorndeckre OCHOBBI TUTHOPHUIHOTO CKPEIITUBAHMS 1

80 CuenneHHoe HaclleJOBaHUE IPU3HAKOB 1

81 XpOoMOCOMHasi TEOpHS HACIEICTBEHHOCTH 1

82 I'enernka mosna 1

83 I'eHoTHI KakK 11€JI0CTHAS CHCTEMA 1
I'eneTndeckuii KOHTPOJIb PA3BUTHUS PACTCHUI, )KUBOTHBIX U YEJIOBEKA. Y4. MOAYJIb

84 «CoBpeMeHnHble MeTo1bl B Ononorun» KontponbHas padora Ne 6 "' PasmHoXkeHue U pa3BuTHe 1
OPraHU3MOB. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH"

85 M3MeHYnBOCTh IPU3HAKOB. BUbI N3MEHYNBOCTH 1

86 MopaudukarmonHas ”3MEHUYNBOCTh 1
Bapuanunonsslii psa u BapuanmonHas kpusas. Jlaboparopnas pabota «MccnenoBanue

87 3aKOHOMEPHOCTEH MOIU(PHUKAIIMOHHON U3MeHYMBOCTH. [TocTpoeHre BapualimoHHOTO psiia | 1
BapUALlMOHHON KPUBOI»

88 I'enoTunuveckast U3MEHIUBOCTh. KoMOWHATHBHAS N3MEHYHBOCTh 1

29 MytaunonHas u3MeHYuBOCTh. [IpakTnueckas padora «MyTtanuu y qpo30¢puiibl (Ha TOTOBBIX 1
MUKpOTIpenaparax)»

90 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. DMUTeHETUKA U SMUTEHOMUKA 1

91 ['enetuka yenoBeka. [Ipaktuyeckas pabora «CocTaBiaeHrEe U aHATU3 POJIOCIIOBHOM 1

92 MeTtoapl MEUIIMHCKON TeHeTUKU. Y4. MOlylib « COBpEMEHHBIE METOJIbI B OMOJIOTHN 1

93 3HaueHue MEIUIIMHCKON N'eHETUKU B IPEIOTBPAIICHUH U JICUEHUN T'eHEeTUUYECKUX 3a00IeBaHUI 1

YenoBeka. Yu. Moayib «COBpEMEHHbIE METOABI B OMOJIOTHI»




OcHoBHBIE TIOHATHS cenekiuu. JlaboparopHas pabota «3ydeHne cCOpToB KyJIbTYPHBIX pacTCHUN

o4 Y TIOPOJT AOMAIITHUX YKMUBOTHBIX) 1

95 MeTtobl cenekimoHHON paboThl. JlaboparopHas paboTa «3ydeHrne METOI0B CeNEKIINH |
pacreHuin»

96 JloCcTrKEeHHS CeNIeKITMU PacTeHHI U )KMBOTHBIX. [IpakTrdeckas padota «IIpuBuBKa pacTeHuin» 1

97 CoxpaHeHue, U3y4eHHE U UCTIOIb30BAHNE T€HETUYECKUX PECYPCOB. YUu. MOAYJb «CoBpeMEHHbIE |
METOJIbI B OMOJIOTHIY

08 buorexHoorus Kak Hayka v 0Tpaciib mpou3BojicTBa. [Ipaktuueckas padota «M3ydenne |
00BEKTOB OMOTEXHOIOT UM

99 OcHOBHBIE HaIIpaBJICHUS] CHHTETHYECKON Onosorun. Kontponbhas padora No7 " |
3aKOHOMEPHOCTH 3MeHYHBOCTH" VITOroBast KOHTpOJIbHas padoTa.

100 XpoMOCOMHasi M TeHHAs: MHXKEeHEepus. Y4. Moylib « COBpeMEHHBIE METOJIbI B OMOJIOTHUN 1

101 MenuuuHcKHue OMOTEXHOJIOTHH. Y4. MOayh « COBPEMEHHBIE METOIbI B OMOJIOTHI» 1

102 PesepBHriit ypok. [ToBTOpenue, 06001eHre, cHcTeMaTH3alus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoandyecTBo yacoB

Ne i/ Tema ypoka
Bcero
1 OposmonronHas teopust Y. lapBuna 1
2 JIBroKyI1ue cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBUHY 1
3 Bopr6a 3a cymiecTBoBaHNEe, €CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOP 1
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUU IBOITIOLINHI 1
5 OTansl 3BOJIIOIIMOHHOTO MPOLIECCa: MUKPOIBOIIOLUSA M MAKPOIBOJIIOLINS 1
6 [Tonynsauus — sneMeHTapHasi €IMHHIA YBOTIOLIMT 1
. 3akoH renernyeckoro pasHoBecus JIx. Xapnau, B. BaiinGepra. JlaboparopHas pabora 1
«BrIsBIIEHE N3MEHYMBOCTH y 0COOEH OTHOTO BHIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 D¢ ekt ocnoBarenst. IhdekT OyTHIIIOYHOTO rOPIIbIIIKA 1
10 Murparmuu. V3osiiuy nomyasiuii: reorpadudeckas, Onoorniaeckas 1
11 EcrecTBeHHBII 0TOOp — HaNpaBIAIOMIUN (HAKTOP IBOTIOLUT 1
12 [TonoBoii oT60p 1
13 [Tpucrmoco0aeHHOCTh OPraHM3MOB KaK Pe3yIbTaT MUKPO3BOJtonnH. JJabopaTopHas pabora 1
«M3yvenne apomop}o30B ¥ HAKOATANITAIIMN Y PACTEHUN U YKUBOTHBIX)»
[Tpumeps! pUCTIOCOONICHUH Y OpraHU3MOB: MOP(OJIOTHUECKUE, (PU3NOIOTHIECKNE,
14 Oouoxumuueckue, noseneHueckue. Jlaboparopuas padora «IIpucrnocodbieHns opraHu3MoB U UX 1
OTHOCHUTEJIbHAS 11€TIECO00Pa3ZHOCTb)»
15 Bun, ero kpurepuu u crpykrypa. JlaboparopHas pabora «CpaBHEHHUE BHIOB 10 |
MOP(OJIOTHIECKOMY KPUTEPUIO»
16 Crpykrypa Buga 1
17 Bunoo6pa3oBanue kKak pe3ysibTaT MUKPOIBOIIOLUT 1
18 CBs3b MUKPOIBOIIOLMH U STTUIEMHUOJIOT U 1




19

MaKpOf)BOJIIOI_II/ISI. ITameonTomorudyeckue MCTOJbI U3YUYCHHUA 3BOJIIOIUN

1

20 buoreorpaduueckre METOIbI H3YUCHHS IBOJIIOITUN 1
21 OMOPHOTIOTHUECKUE U CPABHUTEIHEHO-MOP(OIOTHUECKUE METOIbI U3yUEHHSI SBOJIIOLIUU 1
22 MonekynsipHO-TeHETHUECKHEe, OMOXMMHYECKHE U MATEeMAaTUIECKUE METObI U3YUCHHSI SBOFOIIH 1
23 OO6mre 3aKOHOMEPHOCTH YBOJTIOIHH 1
24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIUN 1
25 HayuHble runoTessl NpoucX0kKACHUS )KU3HA Ha 3eMiie 1
26 JloHayuyHbIe MPECTABICHUS O 3aPOKICHUN KU3HU 1
27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOW IBOJTIOIIUU 1
28 I'unoressl 3apOKACHUS KUZHU 1
29 Ucropus 3emnu u meroasl e€ uzydenus. Jlaboparopuas pabora «3ydeHue u onucanue |

MCKOMAEMbIX OCTaTKOB IPEBHUX OPTraHU3MOB)
30 HavanpHble 3Tanbl opraHM4ecKoi IBOJIIOLNAN 1
31 DBOJIIOLIHS DYKAPUOT 1
1 OcCHOBHBIE 3Tarbl YBOIOIAN pacTUTENbHOTO Mupa. [IpakTuueckas padota «M3ydenue |

0COOEHHOCTEH CTPOEHHUS PACTEHUHN Pa3HBIX OTIACIOB)»
33 OCHOBHBIE 3TaIlbl 3BOJIIOLUY )KUBOTHOTO MUpa 1
14 DBoJToNMS )XKUBOTHBIX. [IpakTdeckas padbora «3ydeHne ocoOeHHOCTEH CTPOSHUS TO3BOHOYHBIX |

KUBOTHBIX»
35 Pa3BuTHe )ku3HM Ha 3eMJIe 110 3paM U IepuoiaM 1
36 MaccoBble BBIMUPAHHSI — 3KOJIOTHYECKUE KPU3UCHI TTPOIILIOTO 1
37 CoBpeMeHHBII 9KOIOTUYECKUI KPU3UC, €r0 OCOOCHHOCTH 1
38 CoBpemeHHas cucTeMa OpraHu4ecKoro Mponuioro 1
39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB 1
40 AHTpPOIIONOIHUsI — HayKa O 4EJIOBEKE 1
41 PazBuTune npenacraBieHuit 0 MPOUCXOKICHUH YEJIOBEKA 1




Mecto 4enoBeka B cucTeMe opraHudeckoro Mupa. Jlaboparopnas padora «3ydenue

42 0COOCHHOCTEH CTPOEHHUS CKEJIeTa YeJIOBEKa, CBA3AHHbBIX C MPSIMOXOXKICHUEM» 1
43 JIBIOKyIIME CHIIBI AHTPOIIOTEHE3a 1
44 CooTHolIeHne OMOJIOTUYECKUX B COITUATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E 1
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 1
46 [TaneoreHerrka 1 NaJeOreHOMHUKA 1
47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA 1
48 UYenoseueckue packl. [Ipaktudeckas padora «3ydeHne 3KOIOrHIeCKUX aIanTaiiil 4eT0BEKay 1
49 MexaucuunianHapHble METOAbI aHTPOIIOJIOTUU 1
50 3apoKICeHUE U Pa3BUTHE SKOJIOTUU 1
51 Mertoap! skonoruu. JlabopatopHas pabdora «/3ydueHue METoJ0B IKOJIOTUYECKUX UCCIIEIOBAHUII 1
52 3HayeHNe YKOJIOTHYECKHUX 3HAHUH I UeJIOBEeKa 1
53 Okonorndyeckue paKTopsl 1
54 Abuotndeckue dakTopbl. CBeT Kak sKkoiorudeckuid paxrop. JlabopaTopHas padbora «BrisiBieHne 1
MPUCTIOCOOTICHUN OPTaHU3MOB K BITUSTHHIO CBETa»
55 AbGuoTtndeckue dakTopbl. TeMrepaTypa Kak dKoJoruueckuit ¢pakrop. Jlaboparopnas padora 1
«BpIgBIIEHUE TPUCTTOCOOIEHUH OPTaHU3MOB K BIMSHUIO TEMIIEPATYPhI»
56 Abuotnueckue ¢pakTopsl. BiaxxHOCTh Kak 3kojorudeckuii gpakrop. Jlaboparopnas pabora 1
«AHATOMHUYECKHE OCOOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUS»
57 Cpensl 0OuTaHUsI OPraHU3MOB 1
58 buonornueckue puTMsl 1
59 Kuznenusie poOpMBbI OPraHU3MOB 1
60 buotnueckue GpakTops 1
61 3HayeHne OMOTHYECKUX B3aUMOJCHCTBUN /IS CYILIECTBOBAHUS OPTaHU3MOB B Cpezie OOUTaHHS 1
62 DKOJIOTUYECKHE XapaKTEPUCTUKHU TTOMYJISIIIUN 1
63 OCHOBHBIE TIOKA3aTEeNN MOMYJISALUHN: YUCIEHHOCTD, INIOTHOCTb, BO3PACTHAS U IOJIOBas CTPYKTypa 1




64

OcHOBHBIC TTOKa3aTEIIN NnonyJjianuu: poxxaacMoCTb, IpUPOCT, TECMIT pOCTa, CMCPTHOCTH, MUT'PAILIUU

1
65 DKOoJIorh4YecKas CTpyKTypa MOMyJIsuu 1
66 JInHaMuKa MOIyJISALUU U €€ peryJisanus 1
67 KpuBssle pocta yncieHHOCTH nOMysiuy. KpuBble BbDKUBaHUS 1
68 Dxonornyeckast Huma Buaa. Jlaboparopnas padora «IIpucrnocoOnaeHus ceMsiH pacTeHUN K 1

pacceneHuIo»
69 Bun kak cucreMa nomyssinui 1
70 3aKOHOMEPHOCTH MOBEJICHHUS U MUTPALlUN )KUBOTHBIX 1
71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 1
72 DKOCHCTEMa KaK OTKpBITask CUCTEMA 1
73 KpyroBopoT BewecTB 1 NOTOK S3HEPTHH B SKOCUCTEME 1
74 OcCHOBHBIE IOKA3aTENN YIKOCUCTEMBI 1
75 DKOJIOrM4ecKre MUpaMuIbl 1
76 N3menenuns cooO1ecTB — CyKIIECCHHI 1
77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCHUCTEMBI MOPEl U1 OKEAHOB 1
78 IIpupoanble 3K0CHCTEMBL. DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, TyCTHIHD 1
79 AHTPOIOT€HHbIE SKOCUCTEMBI 1
80 Ypboakocucremsl. [Ipaktudeckas pabota «M3yueHue u onrcanue ypOoIKOCUCTEMBD) 1
81 3akoHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aMMOJICUCTBHI OPraHU3MOB B SKOCHCTEMAaX 1
2 MexaHU3MBbl BO3ICHCTBHS 3arpsI3HEHN pa3HbIX TUIIOB Ha CyOOpPraHM3MEHHOM, OPraHU3MEHHOM, 1
MOMYJISIIHOHHOM B SKOCUCTEMHOM YPOBHSIX

83 buocdepa — obuieruianerapaas 060104Ka 3eMiIu 1
84 Yuenue B. U. Bepranckoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOChEphI 1
86 KpyroBopoThI BemIeCcTB ¥ OMOT€OXUMUYECKHIE IUKITBI 1
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIU 1




88

YcroitunBocTh 6Hochepsl

1
89 DKOJIOTUYECKNE KPUZUCHI U UX PUYHHBI 1
90 BosneiicTBue yenoBeka Ha 6uochepy 1
91 AHTpPOIIOT€HHOE BO3/IENICTBUE HA PACTUTENbHBIN U )KUBOTHBIN MUP 1
92 Oxpana npupobl 1
93 OCHOBHBIE IPUHLUIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA U IPUPOIBI 1
94 PanmonansHOe IpUPOAOIIONH30BaHUE U COXPAHEHUE OMOJIOTHYECKOTO pa3HOO0pa3us 3eMiIu 1
95 O6o006muienne o Teme «MUKPOIBOIIONUS U €€ Pe3yIbTaThD) 1
96 O600menue mo Teme «MakpOodIBOIIONUS U €€ Pe3yIbTaThD» 1
97 O6o06menue no Teme «IIpoucxoxxaeHre u pa3BUTHE KU3HU HA 3eMIIe» 1
98 O6006mmenue mo teme «IIporcxoxaeHNe YeToBeKa — AaHTPOIIOTCHE3) 1
99 Oo6o06muienne o TemMe «DKOJOTHs — HayKa O B3aUMOOTHOIIIEHUSIX OPTaHU3MOBY 1
100 O0600menue o reme «OpraHu3Mbl U Cpesia OOUTAHHS 1
101 O6o006mieHne 1o TemMe «DKOJOTHS BUJIOB U TOMYJISIHID 1
102 O6006mmenue o reme «buocdepa — rmodanpHas SIKOCHCTEMAY 1

0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

—_—




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

TepemoB A.B., IletpocoBa P.A. buosnorus. buonoruueckue cuctemsl u
npouecchl (6a30BbIi U yriryonenHsid ypoBaH) 10 kiacc. OO0
"Muemo3una",2022. Tepemon A.B., IlerpocoBa P.A. buonorusi.
buonornyeckue cucteMsl U Tporecchl (0a30BbId U yrinyOaeHHbIH ypoBHH) 10
kiacc. OO0 "UznmarenscTtBo Biagoc",2020.

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

TepemoB A.B., IletpocoBa P.A. buosnorus. buonoruueckue cuctemsl u
nporiecchl (0a30BbIi U yrayoseHHsiid yposau) 10 kinacc. OO0
"Muemosuna",2022. Tepemos A.B., IlerpocoBa P.A. buonorus.
buonoruyeckue cucteMbl U poiiecchl (0a30BbIM U yriTyOaeHHbIH ypoBHHU) 10
kiacc. OO0 "UznparennctBo Biagoc",2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. www.bio.1september.ru- razera «buosorusy - npunoxeHue K «1 ceHTaops»
2. www.bio.nature.ru- Hay4YHbIE HOBOCTH OHOJIOTHH

3. www.edios.ru- OHA0C - HEHTP AUCTAaHIIMOHHOTO 00pa30BaHuUs
4. www.km.ru/education- Y4yeOHble MaTepualsl U ciIoBapH Ha caiite « Kupumn
u Medoauii»

5. http://school-collection.edu.ru Enunas xomnekuus nudpoBbIX
00pa3oBaTeNbHBIX PECYPCOB.

6. http://window.edu.ru/ Ennnoe okHo noctyna k o0pa3oBaTeIbHbIM pecypcam

7. http://www.priroda.ru — [Ipupoja: HalMOHAIBHBIN MOPTAJ.

8. http://obi.img.ras.ru — ba3a 3HaHuii M0 OMOJIOTUY YeIoBeKa. YUeOHUK 110
MOJIEKYJISIPHOM OMOJIOTHH YeJIOBeKa, OMOXUMUU,(HU3UOJIOTHH, TEHHON U
O€JIKOBOW MH>KEHEPUHU.

9. http://www.zoomax.ru — 300J10T1s: YE€JIOBEK U JOMAIIHUE XKUBOTHBIE. 10.
http://www.fipi.ru — @enepaabHbIii HHCTUTYT ME€IarOTUUYECKUX U3MEPEHUH.



