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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero odmiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoOro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray6nénnoro ypoBHs usydenus (1011
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm OPIOC COO npoduiibHbIE
y4ueOHbIE TPEIMEThI, U3ydyaeMble Ha YIiyOJIEHHOM YpOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MIPU3BaHBl OOCCIECYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAH Ha
IMPUOPUTETHOE pelIeHUuE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTHM HAyYHOT'O 3HAHUsA, CBSA3aHHOTO ¢ OHMOJOTrHEH,
MEUITMHOM, 9KOJIOTUEH, TICUXOJIOTUEH, CITOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Helau M 3ajayax M3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YPOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYPUPOBAaHHME TIO pa3jieliaM © TeMaM, paclpeiesieHue To Kjaccam,
PEKOMEHIyeT TMOCIeAOBATeIbHOCTh H3YUYEHUsS Y4YeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MNPUHLUI TPEEMCTBEHHOCTH C HW3yYeHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  00miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCIEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTaBICHUN O 370pOBOM 00pasze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaroled mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit DPIOC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OOydYeHHS U B
GbOpMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
OoOy4Jaronmxcst MO0 OCBOCHHIO CONEPKAHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeaHero o0I1ero oopa3oBaHus.

VYueOnsbiii npeamet «buosorus» Ha ypoBHE CpeIHEro oomero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE UM OpPUEHTHUPOBAH Ha



paciuMpeHre U yriayOsjeHue 3HaHWM OOyYaroIIMXCs O >KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOJTIOLIUOHHOIO YYEHHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUSA TOJy4arOT pasBuTHe. Tak,
paclIMpeHbl U YrIyOsleHbl OHWOJOTMYECKHME 3HAHUS O PACTEHHSX, >KUBOTHBIX,
rpu0ax, OaKTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mipodeccur. Bo3MoxkHa Takyke MHTErparus OHOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U SBOJIOLUMOHHBIA MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJOrMM, 3SMOpPUOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOrMHY, aKTyalU3UPYIOTCS 3HAHMS OOydYaroIMXcs MO OOTaHUKE, 300JI0THH,
aHaToMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIOLHUOHHOE
y4eHHEe, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3BaH  00€CIEUUThH  OCBOCHUE
oOy4JaronMMHUCsi OMOJIOTUYECKUX TEOPUIM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBuUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpTraHu3Ma, MOIMyJISIuUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTHSL M TOJAJEpKaHUS HHTEepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM unu MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PELICHUE BAXKHEUITNX OMOJIOTHUYECKUX U IKOJIOTUYECKUX MPOOIIeM.



Lenb u3zydenus yueOHoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU HMHTEpEca K ONpeAesEHHOW obnactu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnm K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

Joctmxenne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriay01EHHOM YpOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTSAX OHOJIOTMYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJIsALus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM pPa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OUOTEXHOJOTMM U CHUHTETHYECKOM OHOJIOTHMH, MaJ€OHTOJIOTHH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCEeNOBaHUM B JjabopaTtopum M B mpupoje (HaOmojaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZiecHue OOydYarolUMHUCS YMEHUSIMU: CAMOCTOSATEIbHO  HaXOJHUTb,
aHaJIM3UPOBATh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; IOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karollel NpUpOAHOM cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX  JIFOZICH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npo@IIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MTpaBuia MOBEJICHUS B NPUPOAE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BuUTHE Y 00yYaIOIUXCSl MHTEIIEKTyaIbHBIX U TBOPUYECKMX CIOCOOHOCTEH
B IMpollecCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHel
OHOJOTNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJAECIUPOBAHUS OMOJOTHYECKIX
00BEKTOB U MPOLIECCOB;



BOCITUTaHNE y 00YYaIOMUXCS IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOC B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHHUE IKOJIOTHUYECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPUPOIE, OXPaHbI
BUJIOB, SKOCUCTeM, OHochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXalolux Jrojed  (coOmrogeHuss Mep MNpoPUIaKTUKA — 3a00JICBaHUM,
oOecrieyeHne O€30MaCHOCTU KU3BHENEATEILHOCTH B YPE3BBIYAWHBIX CUTYyaIUsIX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHME€  YCIOBMM Uil  OCO3HAHHOIO  BBIOOpa  0OyYaroIIUMHCS
WHIUBUTy AIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECICHNI0, B COOTBETCTBUM C
WHIUBUTy AIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YEeHHE OHMOJIOTMU Ha YIiIyOJIeHHOM
ypOBHE cpeiHero oobiero odpazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBISIETCS ¢ y4€TOM CHenU(PHUKU €ro coaep)kaHus W HAMpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIUsIX CPETHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Takxke ydactue
0Oydaromuxcs B BBITIOJHEHUH MPOCKTHBIX U y4eOHO-HCCIENOBATENLCKAX PpadoT,
TEMaTHUKa KOTOPBIX OMPENENIeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPKAHUE OBYUYEHUA
10 KJTACC

CopnepxkaHue HporpaMMbl, BBIICIICHHOE KVYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Owosiornu.  buonmornueckue HaykKd UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHBIE, MPUKIAJHBIE M TMOUCKOBBIE HAy4YHbIC HCCICAOBAHUS B
OHOJIOTHH.

3HadeHure OMoJorur B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKOM JEATCIIbHOCTA 4YEJOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE MTPUPOBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMM C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHusi Ouosnoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOoBHU OpraHu3allid KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHswiil. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3AIINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorndeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus. [lonarue o 3aBucCuMoOu u
He3aBUCHUMOM TniepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux gaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyYEHHBIX
pe3ysbratoB. [IpuunMHBI UCKaXXEHUs PE3YJbTATOB JKcnepumeHTa. I[lonsatue
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPHU3HAKU >KU3HW», «buonornueckue
cuctemMbl», «CBOHCTBAa >XMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHW J>KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metoasl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IMYHBIX METOJOB IIPU
W3YUYCHHUH JKUBBIX CHCTEMY.

Tema 3. buoJsiorust KJIeTKH

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

MeTtoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emoK. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTropus pa3BUTHA METOAOB MUKPOCKOIIMI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUONIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[1IIP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUYECKAN COCTaB KJIETKH. Makpo-, MUKpPO- U YJbTPAMUKPOIIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINs, peareHTa, y4acTHe B CTPYKTYpUPOBAHUU
KJIETKH, TEIUIOperyyisiiuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
posb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Knaccupukamus Oenkos.
buonoruueckue pyHKunu 6€nkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PUBMKO-XUMHUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpr. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIOB.
Tpurnuuepunbl, QGocpoiunuabl, BOCKH, cTepouzibl. buoiornueckue QyHKIUU
aunuoB. OO1e cBOoWCTBa OMOJIOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotbl. JJHK u PHK. CTpoeHre HyKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiiementapHoctu. IIpasuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Motiekyie ATO.
buonornyeckue pynkiuuun AT®. BoccTaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. [Jlpyeue uyxneozuompugocgpamor (HT®). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKYyNd. Moodenuposarue
CMpPYKmMypsl U QYHKYULl OUOMONEKYN U UX Komniekcos. Komnvromephwiti ouzaun u
Opeanuyeckull cunme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMmoHCTpauumn

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

[unarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuiel u cxembl: «llepuoguueckass TabMuIIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MoOJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHuUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYNb», «CTpOEHUE MOJEKYII
yrieBonoBy», «CTpoeHre MOoJIeKyd JUnuaoBy, «HyKIenHOBbIE KHCIOTBIY,
«Crpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO0 Ka4eCTBEHHBIX
peaKIi».

JlabopaTtopuass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJICTKH

Tumnbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00Pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKu. KineTounas creHka OakTepuil u apxeit.
OcoOeHHOCTH CTpOeHHUs TeTepoTpoHON M aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKUIMOHUPOBAHUE AYKApHUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riasmanemMma). CTpykTypa —IJIa3MaTHYeCKOu
MeMOpanbl. TpaHCOPT BELIECTB Yepe3 IIa3MAaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocts meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 HAcoca. DHJOLMTO3: MUHOLMTO3, (haroruTo3. Dk3ouuto3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKH pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3one. Llutockener. [IBrmxenne nuroriazMel. Opranonasl
kieTkdu. OnHoMeMOpaHHBIE OpraHoubl KIETKU: HHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (YHKIUHU. B3anmmocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6eakos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosnu pacturesbHbIX KieToK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouozcenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuiM U miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue M PyHKUUHM HeMeMOpaHHBIX
OpraHOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeoi.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIICUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoILIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 000104Kku 6 mumose. Aoephbiil
Mparcnopm.

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

JleMoHCTpauU



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

Tabmumel u cxeMbl: «CTpoeHHE 3YKapUOTHYECKOM KiIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpOoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPHUOTUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnasi padora «lccnegoBaHue IMIa3MoiiM3a W JACIUIA3MOJIU3a B
PACTUTEIIbHBIX KIIETKAX».

IIpakTuueckass padora  «l3ydeHue  JOBWKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMHIALINS U TUCCUMIIISALIMS — IBE€ CTOPOHBI MeTabonmu3Ma. Tunsl oOmMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBI. YyacThe Kucliopoja B OOMEHHBIX
mpoleccax. OJHEpPreTuueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTiinuust pepMeHTOB OT HEOPTaHUYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y obaxkmepuii. Ceemocooupaioujue
nuUeMeHmvl U NUCMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIIacToB B MpoLECCe
¢dotocunrteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. PaznooOpaszue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuu, >KeIe300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Bujsl Opoxxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OPTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroToBuTeNnbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHUE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporeccax ouojgoruueckoro okucienud. Lluknnueckue peakiuu. OKUCIUTETHHOE
dbochopunupoBanue. Ouepeus memoOpanno2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaser. llpeuMyliecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB mepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpauun

[Toptpetsl: JIx. IIpuctou, K. A. Tumupszes, C. H. BuHnorpaackuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHne hpepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pyAOBaHHE JIS MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTala3bl)y.

JlabGopaTopnass padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHasi uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHrte3a. [IpuHINN KOMIUIEMEHTAPHOCTU B PEAKIMUAX
MaTpUYHOTO CHHTe3a. Peanu3anms HacineacTBeHHOW mHGopManun. [ eHeTnaecKkui
KOI, €ro cBoucTBa. TpaHckpunuus — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 saykapuomuueckou xiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6uocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MNpoKapuoT. I'mmoresa
ornepoHa (®. Kako0, XK. Mano). Monrexynapuvie mexanusmvl 3KCHpeccul 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekeTouHble (hOpPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, KUBOTHBIX, pacteHuid. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus b6onrvuux maccusoe («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6earkos. Cnocobvt 00cmasku 1eKkapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /1. . UBaHnOBCKUI.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHdeckuil Kom», «BUpych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOJIEII BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsii mukn, ero mnepuoasl u perymsiuus. WMatepdaza um mMurtos.
Oco0OeHHOCTH TpolieccoB, MpoTeKawIux B uHTepdasze. [loaroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epuo bl UHTEpGasbl.

Martpuunbii cunres JAHK — pemmkanwmsa. [Ipuanuner permmkanvun JITHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIBHOCTb.
Mexannsm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbli  HaOOpel  XpoMocoM. ['oMonoruusasle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a W MPOUCXOJAIINE B HUX

nporeccel. Tunbsl MuTo3a. KapnoknHes u muTokuHe3. buosorudeckoe 3HadueHUE
MHTO3a.

Perynsmust MUTOTHUYECKOTO IHMKJIA KIETKH. [IporpamMmmupyemasi KiIeTOdHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMmoHCTpauumn

Tabmuipel U cxeMbl: <«OKU3HEHHBIN IUKI KIETKU», «Mwutosy», «CTpoeHue
xpomocom», «Permukarus JTHK.

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpelIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHasi padora «HaGmoneHne MUTO3a B KJIeTKaX KOHYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OHOKIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS W  IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKJIECTOYHBbIC TPHUOBI, OJHOKICTOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIoHUAbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o00pa3oBaTeIbHAaS,
NOKPOBHAs1, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI U pacoOXKEHU TKAaHEN B OpraHax pacTeHUH.

TkaHu KMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COCUHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTH CTPOCHUSA, (PYHKIHA U
pAacCIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIutanne opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO Tra3a W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutaHue XkMBOTHBIX. BHyTpunosoctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHUe. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTIEmbI
MUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BeElIECTB Y OpPraHU3MOB. TpaHCIIOPTHBIE CUCTEMbI PACTECHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTtemMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBbI IMO3BOHOUYHBIX *UBOTHBIX. PaboTta
ceplla v €€ peryJsiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpartutenbHble Bakyonau. Oprasnsl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIICIICHUSI.
CBs13b MOJIOCTH TeJa ¢ KPOBEHOCHOM M BBIIEIUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHne u QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y Y€JIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UUCTHI MPOCTEHINIMX. 3alUTa Yy MHOTOKIETOYHBIX pacTEHUM.
Kytukyna. CpeacTsa macCUBHOM M XUMUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3zMa ot Ooje3Hed. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerupUIeCKUui
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxkxumocte u  perymsimuss 'y  opraHu3moB. Paznpaxumocts y
OJTHOKJICTOYHBIX OpraHu3mMoB. Takcuchel. Pazgpaxumocts u  perynsiuus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTOpHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »XMBOTHBIX. Pedinexc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAsT CHUCTEMa MUBOTHBIX U YEJIOBEKA.
JKene3pl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtamamo-runoduiapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnupel u cxembl: «OIHOKJIETOUYHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTECHHI,
«CucTteMbl  OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credsy,
«CTpoeHue NHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIlieyHasi ~ cUCTEMay,
«BpigenurenbHas cUCTEMay, «DHAOKPHUHHAsA cucTeMa», «CTpOSCHHE MBI,
«Ammynurer»,  «KuiieunomonoctHele», «CxeMa  NUTaHUS  PACTECHUN»,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIPB»,
«CtpoeHue 1aHapun», «BHyTpeHHee cTpoeHHe 0KeBoro 4epssi», «HepBHas
cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonUTaomux», «HepBHas cucrema uenoBekay, «Pediexcy.



O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOMpENnapaTrbl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXXHUX, UBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTHAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo AedcTBUeM (HepMEeHTOB, 000pyA0BaHUE AJIs
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlabopaTopHasi padora «3yueHne TKaHEel paCTCHHI.

JlaGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydueHrue OpraHoB IIBETKOBOI'O PACTEHHS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOXKEHHS OpPraHuW3MoOB: Oecriosnoe (BKIIOYas BETreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTkn, WM rametsl. Meno3. Craauu
Mmeiio3a. [loBenenne xpomocoM B Meito3e. Kpoccunrosep. buonornyeckuii cMbici
M€Ho03a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['ameTorenes y »KuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgpocenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenoe u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJICKOMMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX JIMCTKOB. B3anmHoe
BIIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHAbHAS WHIYKIIHS).
3aknazka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  Pe3ysbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BiusiHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIECH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuThe. PaszButue ¢ MeraMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAaYE€HHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MpUPOAE. THUIBI pocTa KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YenoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leproasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

PasMHoxxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ametorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJisluyu OHTOI€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXEHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJIEHBDY,
«Pa3MHOXeHue TuapbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3an, «lIpsmoe u
HEenpsiMoe pasButhe», «Pa3zBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y ULBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYJOJIbHBIX pAacTeHUN», «KU3HEHHBIA ITUKII
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM UHKIT MXa», <« KW3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK WU
CIIEpMAaTO30U/10B, MOJENb «L UK pa3BUTHS JIATYILKID.

JlaGopaTopHas padora «/3ydyeHre CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckass padora «BrplsiBIcHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICIINX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Wcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Haykd. Paboter T
Mengens, I'. ne @puza, T. Moprana. Poinp 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSL U CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TE€HETUKH: THOPUAOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpauun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

VICCJIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3usi rTHOPUIOB MEepBOTo MnokojaeHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTHMOPHIHOTO CKpEIMBaHus. [ unores3a YyucToThl raMer.

AHanmsupytomee ckpemmBanue. [[poMexKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpuaHoe ckpemrBanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUs HACIEACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMNpPEAEICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMmeTHbId I0J. ['eHeTnyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [lneioTponus — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ayuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeTYyeCKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35UH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTnyeckue acmeKTbl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmumpt u cxembl: «IlepBeiif 1 BTOpoil 3akoHBl Menaens», « Tpetuit 3akoH
Mengnens», «AHanusupymollee CKpelmuBaHuey, «HemomHoe noMUHUpPOBaHHEY,
«CrenyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3oduiby, «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun apozodpunb», «Kapuotum nTULBD,
«MHOXEeCTBEHHBIN ajjIenu3m», «B3aumMoaeicTBHE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTPAllMM 3aKOHA HE3aBMCUMOIO HACJIECIOBAaHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CLEIJICHHOTO HACIIEIOBAaHUs MPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUA Yy APO30(PUITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Mopaudukanuonnass U3MeHYUMBOCTb. Ponb cpeasl B (popMupoBaHUM
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuairoHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKas M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHUYECKON N3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAsI.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOT0 pa3Ho00pa3us B Mpejiesiax OJTHOr0 BUA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTalnMil: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUHUPOBAHHBICE MyTaluud. SnepHble u
HUTOIIa3MaTuyeckue MyTtanuu. CoMaTUYecKue U MoJoBble MyTauuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TpoIecca. 3aKOH TOMOJIOTUYECKUX PSJIO0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  INUSCHEMUYECKUX (HaKmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmuuber wu  cxembl: «Bumbl  uw3MeHunBocTH», «MoaubuKkaroHHAas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas W3MECHYHUBOCTEY, «Meiio3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BEKay, « Buapl myTarmiiy.



OOopynoBaHue: XUBbIE W TepOapHBIE AK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. llocTpoeHue BapuallMOHHOrO psga U
BapUAIMOHHON KPUBOWY.

IIpakTnyeckas padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas MmporpaMma HCCIEIOBaHUS T€HOMA
yejaoBeka.  MeToapl  M3ydeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJIM3HEIIOBEIN, IIMTOr€HETUYECKU, MOMYJISALIUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHbie 3a0051€BaHus YelloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacloyiOKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueCckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3ydeHUs] TEHETHUKU
yesjoBekay, «I eHeTnyeckue 3a001€BaHUs YETOBEKay.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JloMecTuKanusi W CEJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIUHU.
Yuenne H. WM. BaBunoBa o IleHTpax MNpoOUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTe€HUil. Pojb Cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoda, ITaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaciaeAcTBeHHoOM wm3MmeHuuBoctn H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

MeTonbl cenekuMOHHON padoThl. McKycCcTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBUY AJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HUcnbiTanue
npousBoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKH
¢dbeHoTuna NoToMCcTBa 1 0TOOP IO reHOTHUITy ¢ momonIbio aHanm3a JJHK.

HcKycCTBEHHBIE ~ MyTareHe3 Kak  METOJ — CEJIEKUMOHHOW  padoTHI.
PaninanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TE€HOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenns ncxoqHoro Matepuana ajsi CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTtpuBugoBas ruOpuaAn3aIHs.
brnu3kopoAcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3e1€Has
DesonoyuUsy.

CoxpaHeHre U U3yYEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yenax VIVHUeHUs CYUecmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeti U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pAa3usi KyJIbTYypPHBIX
pacTeHui», «3aKOH TOMOJOTUYECKHUX PSIJIOB B HACJIEACTBEHHOW M3MEHYMBOCTH,
«Metogpl cenexuumn», «Otnanénnas rudpuanzanus», «MyrareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IpakTnueckas padora «lIpuBnBKa pacTeHUN.

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJEKUMH PACTEHHH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SHUCTBO, B J1aOOPATOPHIO
arpOyHMBEPCUTETA WM HAYYHOTO LEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEeXHONOTHS:  XJeOoMeueHue, TMOMyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruyeckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHosorui. [Ipon3BoacTBO O€jika, aMUHOKHUCIIOT U BATAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B MIPUPOIe OMOCHHTETHUECKHUE MTyTH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PAacTEHHU M
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlEKUUH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. HMcnonv3zosanue MOHOKIOHATbHBIX U NOJAUKIOHATbHbBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKOHCTpyKIus
SAWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. MeTOA TpaHCIUIAHTALIMH SJEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUpPOBaAHUs U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CEbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON UHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocThka. MeraOOoJOMHBIN aHanu3, TEHOLCHTPUYECKHI aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmoumHkeHepus i pa3pabOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOT0 OMONPHUHTUHIA U cKaQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBlieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JeMmoHcTpanuu

Tabnuupl u cxemsbl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B NMPOMBIIIIIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXKEHepUs».

JlabopaTtopHnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloyyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

JOkckypeusi «buoTexHonoruss — BaKHEWIIash MPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLMOHHBIX NpeACTABJICHHUN B
ounoJioruun

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBuHa.

JIBroKyLIME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUsI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cunternueckor Tteopuu dBotonmu (CTD). HewTpanbhas
teopusi sBomonuu. CoBpeMEeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIuA

[Toptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHUs
MPUCTIOCOOJICHU y pacTeHuii U >KUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTbl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHUJI 3BOJIIOLUMY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHID.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pPa3HOOoOpazus U CTPYKTypbl mnomyisuuil. M3meHnenue
reHo(oH/a TOMYyJSIMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHI
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homyssinusx. OQdext
ocHOBaTend. JIggexm oOymuiiounoco zoprviwika. CHuUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue sgpgpexma Opeticha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuu.  M3onsuus  mOMyJISIUA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBennbiii orbop — HampaBisiommii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMWA, CTAOWJIM3UPYIOIIUNA,  pa3pbIBAOIIMMA
(nm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOIUS COLUATBLHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOIBOJIIOLIUH.
Bo3HukHOBeHHE — MpUCMOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOpP(OIOTrHYECKue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  ToBeAeHuYeckne.  OTHOCHUTEIbHOCTh
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — ximrodeBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0TUYECKOE), «MTHOBEHHOE» (mosMIuIOnIU3anus,
rubpuanzanys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONM OWOJOTMHM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHus: 6Mopa3zHO00pa3usi. MUKPOIBOIIONUS U KOIBOJIIOLHUS Mapa3uTOB M UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpau

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomymsimonHas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3aKoHa Xapau—BaiinOepray, «IBumxyiue
CWJIbl ABOJIIOLUNY, «DKOJIOTMYECKass M30JsUUs MONYJIALHNA ceBaHCKOU (openny,
«l'eorpadmueckass M3OJAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypcKoiy, «llomyaroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0T00pa», «Dopmbl OOpHOBI 3a CYyIIECTBOBAaHHUEY,
«BnycTpranbaelii MenaHnu3m», «JKuBble Hckonaemsie», «[lokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Bunsl-nBoitHukn», «CTpyKTypa BuAa B
npupojie», «Crnocobsl BugooOpazoBaHus», «l'eorpaduyueckoe BUA000pa3oBaHUE
TpEX BUJAOB JaHIBIIICH», «IKOJOTHMUECKOE BHUA000pa30BaHUE BHUIOB CHUHUID,
«ITomumnouasl pacteHuit», «KamycrHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, UydeJia MTHII |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJI».

JlaGopaTtopnasi  pabora  «lIpucmocoOieHuss  OpraHu3smMoB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTY.

JlaGopaTtopnasi padora «CpaBHeHHWE BHUJOB IO MOP(OIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS  MaKpoldBOMIONUHU. [lajmeoHTonoOrmyeckue  MeTO[bl
u3yueHus: osBomonuu. Ilepexonnbie ¢GopMbl U (QUIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBl U
dbayHbl MaTepuKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emuu. Bumabi-
DHIAEMHUKHU U PEIUKTHI.



OMOpUONOrHYecKre U CPaBHUTEIHLHO-MOP(OIOrHUECKHE METOAbl U3yYeHUs
BOMIOLMHU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonornynsie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHUS (PUIOTeHEeTHYECKIX
JI€PEBBEB.

XpOMOCOMHBIE MyTall{ U SBOJIIOIUS TEHOMOB.

OO01muMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeoOpatumocTs 3BostonMu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLUY.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkerns.

Tabmuubl 1 cxembl: «DUIOTeHETUUECKUIN PsI/ JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HB 3emum», «pei) KOHTHUHEHTOBY,
«Penuktey, «HauvanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTHS O3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJISKM HMCKOIMAEMbIX OCTaTKOB
OpTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble TUNOTE3bl MNPOUCXOXKIEHUS >KU3HM Ha 3emie. AOWOreHes u
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEpKEHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >xu3Hu U aCTPOOHOIIOTHS.

OcHOBHEIE ATaIIbI HEOPTraHUYECKOU YBOJIIOIIMH. [LmanerapHas
(reosmoruueckasi) SBOJIONUSA. XHUMHUYECKas OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemecTB n3 Heoprannudeckux. Ompir C. Mumiepa u I'. Opm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapwuna, TMmoTe3a nepBuIHOro OyiapoHa JIk. XomneitHa, TeHeTHUECKasi THIIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropuss 3emuin U Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHHMYECKHUe
octatkd. ['eoxponomorus u e€ w™eronbl. OTHOcuTenbHAas W a0OCONIOTHAs
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHndeckod »HBoaonMU. [logBieHne u 3BOTOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJIOT MEePBBIX HA 3eMJjie COOOIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMM BbICIIUX pacTeHUM. OCHOBHBIE apoMOpP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX PACTCHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHHs. lIpomcxokaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpa0BBIE )KUBOTHBIE. JKHU3HB B BOJE. DBOMIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. [IporncxoxaeHrne MICKONUTAIOUIMX U
ntuil. Ilpunnun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3paM M NEpHOAaM: apXxeu, IMpoTepo30il,
najgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
reojiornyeckux mnpoueccoB. [losBieHHe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro yCclIOBUs U BIMSHUE HA Ta30BbII COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHasi cucTteMa opraHudeckoro mupa. [lpuHuunel kraccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYMIIbI OPraHU3MOB.

JleMmoHcTpanuu

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

Tabnuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3Hu», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3Bomouum», «l'eoxpoHosOrMYeckass  IIKajiay,
«HauvanpHble 3Tarbl OPraHUYECKOM IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuBoW mnpupoAs», «CTpoeHHE BUPYyCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCIINY,
«MHnorokiierounbsle Bogopocan», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocrteiimmey, «KuiedHomonocTHbiey,
«IInockue 4EPBUY, «YUEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIE,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeucKou spe», «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipey, «PasButue xu3HU B
MAJIE030MCKOMN 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIAH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuella ITHI[ W 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUN B
NEepBUYHON aTMochepey.

JlabopaTtopnasi paGora «/I3yyeHue M omHMcaHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI paCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3ydyeHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIOT eHe3

Pa3znensl u 3aqaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHble
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTUYECKHE, (hU310I0r0-0MOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKa OT KUBOTHBIX. [IpIMOXOXKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OUOIOrHYecKre, COllUalbHbIE.
CooTHolIeHnEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAWM aHTpoIoreHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeT0OBEKOOOPa3HBIX 00€3bsH U
JoJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JoJel. YeloBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U MEPBBIA BBIXOJ JIKOJAEH
3a mpenensl  Adpuku. YenoBek reiaenbOeprckuil — 00U MpeIoK
HEaHIEPTaJIbCKOT0 YEJIOBEKA U YEJIOBEKAa Pa3yMHOro. YeloBeK HEaHAEepTAIbCKUN
Kak BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TameoreHeTrka 1 NajneoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIH OTOOP B MOIYJISIHIX
yenoBeka. MyTannoHHBIH Tporecc M noaumMopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHatue o pace. bonblume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajO-HErpoujHas  (PKBATOpUANIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKaloleH Cpebl.
Bnusnue reorpadguueckoil cpeapl W apeiida reHoB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETOBEKA.

MexaucuviuinHapaple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLIMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «MeTOoJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbI», «J{BHKYILME CUIIBI AHTPONIOTE€HE3a», « IBOJTIOLMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbup», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «Tanbl SBOJTIOLNHN YEJIOBEKa», «Packl UeoBeKay.

OGopynoBaHue: MYJSDKH —~ OKaMEHEIIOCTeH, TIPEAMETOB MaTepualibHOU
KyJbTYpbl ~TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH 4YEJIOBEKa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YeJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKa, CBSA3AHHBIX C MPAMOXOKICHUEM.

IpakTnueckas padora «3yueHne 3KOJIOrHYECKHUX aJIallTalluil YETOBEKA.

Tema 6. JDxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B 3KOJIOTHU:
NPUPOAHBIE W JIabopaTopHbie. MoeTMpoBaHWEe B HKOJIOTUH. MOHUTOPHUHT
OKPY>KaloIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HAaYeHUE DOKOJIOTMYECKUX 3HAHUW i1 YeJIOBEKAa. ODKOJOTHMYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIECHHUS.

JleMoHCTpanumn

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorun», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIOTHYecKre (PaKkToOpbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccupukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0me
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropel. CBeT Kak sKkojorumdyeckuid (axrtop. JleilcTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CUTHaIbHas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHusMbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacTeHHil K
HoJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHHI MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumumyeckue
OCOOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonste o JKu3HEHHON (opme.
XKuznennole POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KyCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI JKUBOTHBIX: THIPOOHMOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJCHCTBHIL:
KOHKYPEHIUsI, XUIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepanus,
MyTyallu3M, KOMMEHCAIu3M (KBapTUPaHTCTBO, HaxJieOHu4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUSI.

JdeMoHCTpaMuU

Tabmuubl U cxeMmbl: «2Ikonorudyeckue @axrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpPraHU3MOB», «bBHONOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenuity, «KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«JKOCHCTEMA MPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS, «XulHudecTBoy, «llapasutuszmy», «KoukypeHuus», «CumMOuo3y,
«KommeHncanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repdbapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapu M KOJUIGKIIMM PACTEHUH M JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKU3HM, repOapuu u
KOJUICKITUU PACTCHHM WM >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Monmynsimua  Kak
Ononornyeckas cucreMma. Poib HEOTHOPOAHOCTH Cpenbl, GU3HIECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TIOKA3aTeNW MOMYJISALMUU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyyiasinuud. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JIlnHaMUKa MOMyJISIIUUA U €€ PeryJisiinua. bUoTHYecKuil MOTEHIMAT MOMYJISLNH.
MoaenupoBaHue TMHAMHUKHA TOMYJISUKU. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUA. Perynsnus YuCICHHOCTH TOMYJISANHNA: pPoiib (PaKTOpoOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIE BHaa. MectooOutanne. MHoroMmepHas
Mozenb 3Kkosiorndeckon HumM Jx.M. XartumHcoHa. Pa3mepbl 3KOJIOTMYECKOU
Hu. [loTeHnmanpHas u peann3oBaHHAs HUIIY.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBAa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxeMbl: «OKOJOTHYECKUE XaPAKTEPUCTUKU TMOMYJISAIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpaMHJIbI
nonysanun», «CKOpPOCTh  3acCelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorundeckoi Humu [Jx. Y. XaTuunconay.

O6opynoBaHue: repOapuu pacTeHUM, KOJJISKITUN KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocobGieHus ceMsH  pacTeHHH K
PacCCENICHUIO».

Tema 9. Ikos10rust coo01IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. k. Tencnn). OyHKIIMOHAIbHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u ceru. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BeEeCTB U MOTOK SHEPTUH
B 9KOCHUCTEME.

OcHOBHbIE  TIOKa3aTelaud  dAKocuUcTeMbl. buomacca u  mOpoayKuus.
DKOJIOTUYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykiieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCHEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€co8, Cmenell, NyCmboltb.

AHTPOTIOTEHHBIE HAKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOIECHO3. Pazmudms
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemax. Ponb kackaonoco 3ghgexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 pyHKyuonuposanuu sxocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKITY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIIUN U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHM.

Mexanuzmoi 8030elicmaus 3GepA3HEHUl PA3HbIX Mmunos Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «DKOcCHUCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIBHBIE
IPYIIbl OPTaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEME),
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas nmupamuyia OMOMacCChl), «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxapa», «IKocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypObosKocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repbapuu KyJIbTypHBIX M TUKOPACTYIINX PACTECHUH, aKkBapUyM KaK MOJIEIb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onvucanre ypo03KOCUCTEMBDY.

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX ITOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HbIX SKOCUCTEMAX.

IKCKYpPcHA «IKCKYpCHsS B TUIIUYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJ0JIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCUsl B arpodKocucTemy (Ha Mojie WId B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmeranerapHas o0osiouka 3eMIIM, TN CYIIECTBYET WU
CyllleCTBOBaJIa >kM3Hb. Pa3zBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6nochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri100aIbHOM PKOCcUCTeMBI. J[MHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHansHOCTh Ouocdepnl. [lonstne o Owome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHbIE U IIUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHHBI,
MIyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiuMar, paCTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PyHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eocdepsl 3emnn», «KpyroBopoT azora B mNpUpOIE»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B mpupoe»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «KimMarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii gec», «IIIMpoKoINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuil gecy.

OOGopynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:ka0OIIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3JeicTBHE YelIOBEKa Ha
ouocepy. 3arpszHeHHE BO3MYIIHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HeHUE
BOOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENbHBIA U KUBOTHBIM MHUp. OXxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMUIBI OXPaHbl MPHUPOJIBI.
Kpacasle xHuru. Oco0o oxpansemblie npupoansie tepputopun (OOIIT).
boranudeckue caipl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOTO PA3BUTHSI UYEJTOBEYECTBA U IMPUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNnocoOHotl aHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHosbl



IKopeaburumayuu IKocucmem U Ccnocobod 6opvobLl ¢  OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u Hasemuvix 5KoCUcCmem.

JleMoHCTpauun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsisHeHue 1mouBb», «llapHukoBbit  Adhdext», «Ocobo
OXpaHsieMbI€ MPUPOTHBIE TEPPUTOPUNY», «MOJEN yIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCs TPOrpaMM CpeIHero o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
IPaXXJaHCKOM MUJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHL 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYLIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue  Npa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI 110 OHMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUMCKHUMU COLUUOKYJIBTYPHBIMU, HICTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI M CHOCOOCTBYIOT MpOIleCCaM CaMOIIO3HAHUWs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTHU3MA U
YBAXXEHHUSI K 3aKOHY WM ITPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHWS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPY’KaroIIEn CpeLe.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBJICHUH
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U IPaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3AAHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX ACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApoOJay, YYBCTBA OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJIEHUE U
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPO/IBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHuto u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMu Hapos1oB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICMCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJay4Yns:

NOHMMAHUE W peaju3alus 3J0pOBOro U 0Oe3omacHoro oOpasza >KU3HU
(310poBOE  TUTaHUE, COOJIFOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MPaBWI HHIMBHIYAJIbHOTO M  KOJUIEKTHUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOHN JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K Pa3inyHbIM cpepaM mpodhecCHOHATBHON NesSTeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTMYeCKOT0 BOCIIUTAHMSA:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphbl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLEHKM MX BO3MOJKHBIX IOCIEICTBHMA IS
OKPY’KArOIIEN CPEIBI;

OCO3HaHHME TJI00aIBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YyMEHMsS] TpU pPELICHUH TNpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TNpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPAaBHOBECHS B HKOCHUCTEMAax, OXpPaHy BHJIOB,
aKOcuCTeM, brochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOrO FKOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXalollleM MHUpPe KaK O €IUHCTBE MPUPOJIbI, YEIOBEKA U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMOi
IPY U3y4YCHUU OUOJIOTHH,

MOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHMsS] HAa OCHOBE HAayuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbI0 MOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0IeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAyYHOU IeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUIAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHLIG PE3yJIbTaTbl OCBOCHMU:A yqe6H0ro npecamMmcTa «bnonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HlI/IXC$I
MCKINCHOUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06[H€H3.y‘-IHBIe IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMBIX B CCTCCTBCHHBIX HayKax (BeHIeCTBO, SHCPIrusA, ABJICHHUC, IIPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDL, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘-I€6HBIC I[@IZCTBPIH (HO3HaBaTeJ'IBHBI€, KOMMYHUKAaTUBHBIC,

PETYJISTUBHBIE), 00ecIreynBaoIne (dbopmHpoBaHUE (YHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTH
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJlbHble yuyeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON M COUMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatomierocss OyayT cQOpMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCaJbHbIe yueOHbIE JEHCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pEryJIsITUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOATENbHO  (QOpMYyJNHpPOBAaTh W aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHUSI, KjIaccu(UKalu, 0000IIEeH s ), pACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIT0JIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUS! (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKHE PACCYXKIAEHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH M HIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpexcTtsa Uil IIPEICTaBIICHHUS
CYLECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUM  Pa3HOTO  poja,  BBISIBICHHBIX B Pa3iM4YHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaTheiBaTh IUIaH pEIICHUs MPOOJIEMBbI C YYETOM aHaIn3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TOCTIEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIEOBATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONb30BaTh PAa3jMuHbIe BHUABI JCSATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHWs, €ro WHTEpIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COI[MAIBHBIX TPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMYJIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
TESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEp:)K/ICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU PELLICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANPABICHHBIA MMOUCK NEPEeHOca CPEJACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWS B TMO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJIEU, TpeiaraTh OPUTHHAIBHBIE TOIXOABI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOy CKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAIN3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyITHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHOpMaIMKM, HEOOXOAUMOM JJI BBITOTHEHUS YYCOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTHUBHOTO MCIOJIB30BAaHUS PA3IHMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHdopmalu (cxeMbl, rpaduky, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpEACTBa mpu pabdoTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMYyJibl, aOO0peBUATYpy, HOMEHKIATYPY,
UCIIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAaclO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCyXkaaemMoil TeMbl (YMEHHE 3a/J1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YUYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIUN JAPYTHX yUYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHUS W B3aUMOJICHCTBUS, TOHUMATh
HaAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYATbLHOM
paboThI IpH pelIeHUN OUOIOTHYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHM C yd4&€TOM OOImUX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YjieHa KOJUIEKTUBA;



IIPUHAMATh  LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMIA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUJEU C TO3ULUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TIOBEAEHHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX JAECHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K YKUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATECIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYALUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO MOBBIIIATH CBOM OOpa30BATENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH Al OLEHKU CUTYallud, BHIOOpa
BEPHOI'O PEILLICHHUS;

YMEThb OILICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX [PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AaHAIU3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YeloBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pPE3yNbTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro mpeaMmera
«buonorusiy Ha yriayOJnEHHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIEYeHHE
npoduibHoro  oOydenust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneuuduueckue st ONOJIOTUN Hay4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI AEMCTBUIA 110
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX YUYE€OHBIX, @ TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynpTaThl MPEACTABICHBI IO
roJlaM U3y4eHusl.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOABI M  pEHIeHUH NpodsieM  paloHaJIbHOIro
IPUPOAOIIOIb30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTa0o0JIu3M, TOMEOCTa3, CaMOPETYJSLus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounast teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KYJbTYPHBIX  pPACTEHUM),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB NEPBOIO MOKOJEHUS, PaCILEIICHHs, YUCTOTHl TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. H. Basuiosa), HNPUHLIHAIIBL
(KOMILIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMH METOJAAMH HAy4YHOI'O ITO3HAaHHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIICOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHUCIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, XUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BEUIECTB (METAa0O0IM3M), MPEBPAILIEHUSI YHEPTUU, OPOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUIMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMU OPraHoB M MX (PYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTHUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHHE BBIABIATH OTJIMYHUTENbHBIE NMPU3HAKU JKHUBBIX CHUCTEM, B TOM UHUCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyII;

yMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATH IPUUNHHO-CIIEICTBEHHbIE
CBSI3M MEXY UCCIIEyeMbIMU OMOJIOTMYECKUMU MIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh J1TA0OpAaTOPHbIE M MpPaKTUYECKUe pabdOThl, COOMIOATH
npaBuia npu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Ielb WCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JACNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMOM Ha 0a3ze IIKOJBHBIX HAay4HBIX OOILECTB, U
nyOJIMYHO  TPEJACTaBIATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  Ouonorud ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



yMEHHE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHaTbHON
JEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEILCKOTO XO3SIICTBA, MUILEBOW MPOMBIIUICHHOCTH, YIIIyOJIsTh MO3HABATEIbHbBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSAX  CPEIAHETrO
po(eCCUOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBeuecTBa, a TakKKe B PEUICHUU BOIMPOCOB PAIMOHAIBHOIO
MPUPOOIIOIL30BaHUs, U B (HOPMUPOBAHUU IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJIETh CHUCTEMOM OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIIOYACT
OMpENIeNICHUs] M TIOHUMAHHWE CYIIHOCTU OCHOBOIIOJATraroluX ONOJOTMYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCHUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YICHHUS
(A. H. CesepiioBa — 0 myTsX U HamnpasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHME  BJQJCTh  OCHOBHBIMH  METOJlaMH  HAy4YHOro  IIO3HAHWS,
HCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJEHHUE, DKCIEPUMEHT), CIOCOOaMHU BBHISBIICHUS M
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIJCIATH CYIICCTBEHHbIC TIPU3HAKW: BHJIOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOTrO u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONUY HA TEHO(POH I TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHMU3MOB K Cpejie OOWTaHMsI, YepeOBaHUs HAMPaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3UM MEXKIYy TMPOIECCAMH HBOJIOINH,
JBIOKYIIMMHA CUJIAMH aHTPOINOTeHe3a, KOMIIOHEHTAMU Pa3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITh  OTJIMYUTEIbHBIE  TPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE AaPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIS J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o0Opa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpPHBIE M IMpakTUYecKHe padoThl, COOII0IaTh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpYs Iellb KCCIEIOBAaHUS, aHAJTU3UPOBATH IOJTYUYEHHBIC
pe3ynbTaThl U CNIaTh BEIBOBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYCHHBIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HHU, YEJIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aabHBIX M3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TTO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudposrbie)
Ne o/ Kontpoabnbie | IlpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypenI
1 buoinorus kak Hayka 1
2 JKuBble cucTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XuMHY€eCKasi OpraHu3anusi KIeTKH 10
5 Crpoenvnie u GyHKIUU KICTKU 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HacnencrBennas nndopmarys u 9 0.5
peanu3anus €€ B KIETKE
JKu3HeHHBIN MK KIETKH 6 1
Ctpoenue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3MHOXkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetuka — HayKa O HaCJIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HaCleJACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOT S 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne i/m Konrposbnubie | IIpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 3apoKEHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
2 Mukpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yJbTaThl 6
4 [IpoucxoxaeHue u pa3BUTUE )KU3HU Ha 15 L5
3emuie
5 IIpoucxoxaeHre yenoBeKa — aHTPOIIOTEHES 10 1
DKOJI0Tusl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpeaon
Opranusmesl 1 cpesja 0OuTaHUs 1.5
DKOJIOTUSl BUJIOB U MOIYISUN 0.5
9 DKosorus cooduiecTB. DKOJIOTHYecKre 12 0.5
CUCTEMBI
10 buocdepa — rimobdanbHas sxocucrema
11 UYenosek 1 OKpyIKaroLas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl

buosorus kak KOMIIJICKCHAsI HayKa U KaK
4aCTb COBPCMCHHOI'O 06I_HeCTBa

JKuBbIE CHCTEMEBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anus KUBbIX CUCTCM

HcTopust OTKPBITHS U U3YUYEHHUS KIICTKU.
Knerounas teopus

MeTozab! MOJIEKYJIIPHON U KJIETOYHOM
6uonoruu. [Ipaktuueckas padora «M3ydyenue
METO/I0B KJIETOUYHOW OHOJIOTUN
(xpomatorpadusi, snextpodopes,
muddepeHIManbHOE HEHTPUPYTHpOBaHUE,
[TLIP)»

0.5

XMUMHYECKUH COCTAB KJIIETKU

MI/IHepaJ'II)HBIG BEIIECTBA KJIICTKU, UX
Ouosnoruyeckas poiib

Opranudeckue BEemecTBa KJICTKH — OCJIKH.
JlabopaTtopHas pabota «O0Hapy)eHne
OCITKOB C TIOMOIIIbIO KAY€CTBEHHBIX PEAKITHIN

0.5

CsaoiicTBa, Ki1accuduxanys u GyHkuuu
0enKoB

10

OpFaHI/I'-IeCKI/Ie BCIICCTBA KIICTKHU —




YTJII€BOAbI

11

OpraHqucm/Ie BCIICCTBA KJICTKHU — JIMIIUbI

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue

12 HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 05
KJIETOK Pa3JIM4YHbIX OPraHU3MOB)»

13 Crpoenue u pynkuuu ATOD. Jlpyrue
Hykieo3uarpudocdarsr (HTD)

14 CexBenupoanue JIHK. MeToasl reHOMUKH,

TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTtoibl CTPYKTYPHOU OHOTIOTHH

16 Tuns! kietok. [Tpokapuornyeckas kieTka
CrpoeHue 3yKapuOTHUECKOM KIIETKH.

17 [IpakTuueckas pabora «M3y4eHne cBONCTB 0.5
KJIETOYHOU MEMOpaHbD»

18 [ToBepxXHOCTHBIN anmapar KJIeTKA
OnHoMeMOpaHHbIE OPraHOM bl KJIETKH.

19 [IpakTuueckas pabora «3yueHnue nBUKEHUS 0.5
LUTOIJIa3Mbl B PACTUTENBHBIX KIETKAX»

[TosnyaBTOHOMHBIE OpraHOW/IbI KIIETKHU:

20 MUTOXOHJIpUH, T1acTubl. JlabopaTopHas 0.5
pabora «MccnenoBanue miazmMonusa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpaHHbIe OpraHOU/IbI KJIETKH

22 Ctpoenue u GyHKIMH s1ipa
CpaBHUTENIbHAS XapaKTEPUCTHKA KIJIETOK

23 sykapHot. JlabopaTopHas pabota «3yuenue 0.5

CTPOCHUS KIICTOK Pa3JIMYHBIX OPTaHHU3MOB»




ACCUMMIISINS U TUCCUMMIISIIASL — JIBE
CTOpOHBI MeTabomu3Ma. Turbl oOMeHa

24 BemecTB. JlabopaTopHas pabora «3ydyeHue 1
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
IpUMEpE aMUJIa3bl WM KaTaas3bl)»
DepMEHTaTUBHBIN XapaKTep PeakLuu
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
25 pabora «3yuyenue pepMeHTATHBHOTO 1 0.5
paclernieH s IepoKCHa BOA0poa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOpHl M OCIKH-UHTUOUTOPEI 1
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1
28 ®oTOCHHTE3 1
Xemocwurtes. JlJaboparopras pabora
29 «CpaBHeH#He mporeccoB pOToCHHTE3A U 1 0.5
XEMOCHHTE3a»
AnHaspoOHbIe Opranu3mMbl. Buibsl 6poxxeHus.
30 JlaGopatopHas pabota «CpaBHEeHUE 1
IPOIIECCOB OPOXKEHUS U JIBIXAHUS
31 AdpoOHBIE OpraHU3MBbl. JTarbl 1
SHEPreTHYecKoro ooMeHa
OHeprusi MeMOPaHHOTO TPAJUEHTA IIPOTOHOB.
32 Cunte3 AT®: pabota npotoHHOi ATO- 1
CUHTa3bl
33 Peakuun MaTpu4HOro CUHTE3a 1
34 Tpanckpunuus — matpuusslii cuHTe3 PHK 1
35 TpancisAuus u e€ 3ransl 1
36 Koauposanue amuHokucaot. Pons pubocom 1




B OnocuHrese OeKa

Opranu3zaiys reHoMa y mpoKapuor u

37
JYKapHOT

18 MonekynsipHble MEXaHU3MbI HKCIIPECCUU
TEHOB Y 3YKapHOT
Bupycbl — HekseTouHble POPMBI JKU3HU U

39 obsuraTHbIe mapasuThl. [IpakTuyeckas 0.5
pabota «CoziaHue MOJIelid BUpYCay

40 BupycHsle 3a001eBaHus YeI0BeKa,
JKUBOTHBIX, PACTCHUHN

41 Hanotexnonoruu B OMOJIOTHH U MEIUITHE

42 JKU3HEHHBIN UK KIETKA

43 Martpuussiii cunates JJTHK
Xpomocomsl. JTaboparopHas pabota

44 «3yyenne XxpoMocoM Ha FOTOBBIX 0.5
MHUKpOIIpenaparax»

45 JleneHue KJIETKM — MHTO3
Tune! k1eTok. KapnoknHes 1 IUTOKUHES.

46 JlabopaTtopHast pabora «Habmronenue muto3a 0.5
B KJIETKaX KOHYMKA KOpENIKa JiyKa (Ha '
TOTOBBIX MUKpOTIPETaparax)»

47 Perynsauus KU3HEHHOTO LIMKJIA KIIETOK

48 OpranusM Kak euHOE 11eI0e

49 Txanu pacrenuii. JlTabopatopHas pabora 0.5
«3y4yeHue TkaHel paCTEHUIN '

50 TkaHM )KUBOTHBIX U YEIOBEKA. 0.5

JlaGopaTtopHas pabora «3yueHue TkaHeu




JKHNBOTHBIX)»

Opransl. Cucremsl opranoB. JlaboparopHas

51 pabora «l3yueHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Onopa Tena OpraHu3MoB 1

53 JIBr>keHre OpraHu3MoB 1

54 [Iutanue opraHu3MoB 1

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cUCTEMA YeIOBEKa

56 JlprxaHue opraHu3MoB 1

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YyeloBeKa

58 TpaHCHOpT BEIIECTB y OPraHU3MOB 1

59 KpoBeHocHas cucrema mo3BOHOYHBIX 1
JKUBOTHBIX U YEIIOBEKa

60 Beinenenue y opranusmMoB 1

61 3amuTa y OpraHu3MoB 1

62 MMMyHHas cucTeMa 4eloBeKa 1

63 Pa3gpaxxuMocTh U perymsuus y OpraHu3MoB 1

64 ['ymopanbHast peryisiuys 1 S9HAOKpUHHAs 1
CUCTEMA KUBOTHBIX U YEJIOBEKA

65 DopMBI pa3MHOXKEHUS OPraHU3MOB 1

66 ITonoBoe pazMHOXKEHUE 1

67 Meiio3 1
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 NOJIOBBIX KJIeToK. JlabopaTopHas pabora 1 0.5

((I/I3y‘-ICHI/IC CTPOCHUS MMOJIOBBIX KJICTOK Ha




TOTOBBIX MUKpOIIpEIiapaTax

69

I/IH,I[I/IBI/II[yaJ'IBHOC Pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JTUCTKOB

71

Poct u pa3Butue xxuBoTHbIX. JIJabopaTtopHas
pabota «BrIsiBIeHHE TPU3HAKOB CXOCTBA
3apoJIbIIei TO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3MHOXXeHUE U pa3BUTHE PACTCHUH.
JlabopaTtopHast pabora «CtpoeHue opraHoB
PAaSMHOXKCHU A BBICIIUX paCTeHHﬁ>>

0.5

73

Hcropus cTaHOBIIEHMS U pa3BUTUS TEHETUKH
KAaK HayKu

74

OCHOBHBIE ITIOHSITUS U CUMBOJIBI T€HETUKH.
JlaboparopHas pabota «JIpo3oduiia kak
00BEKT T€HETUYECKUX HCCHGHOB&HHﬁ))

0.5

75

3aKOHOMEPHOCTH HacleI0BaHUs IPU3HAKOB.
MonorudpuaHoe CKpeluBaHue.
[TpakTtuyeckas padora "Hzyuenue
pe3yIbTaTOB MOHOTMOPHUHOTO CKPEIIMBAHUS
y Ipo30¢uiisr"

0.5

76

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI MOHOFI/I6pI/II[HOFO
CKpCIIUBaHUA

77

AHanmmsupyrolnee ckpemuBanue. Henonnoe
JOMHHHUPOBaHUE

78

Jurubpunnoe ckpeuuBanue. [Ipaktuueckas
pabota «3y4ueHue pe3yabTaToB
TUTHOPUITHOTO CKPEIIUBAHUS Y IPO30(DIITBDY

0.5




I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI ,Z[I/IFI/I6pI/II[HOFO

79 1
CKpEIIMBaHUS
80 CuernsieHHOe HaclieIoBaHUE MTPU3HAKOB 1
81 XpoMOCOMHasi TEOpHs HACTEICTBEHHOCTH 1
82 I'enernka moia 1
83 I'eHOTHI KaK 1IeNOCTHASA CUCTEMa 1
84 ['eneTruecKkuii KOHTPOJIb PA3BUTHS |
pacTeHu, )KUBOTHBIX U YEJIOBEKA
25 N3meHunBOCTh NpU3HAKOB. Bub 1
W3MEHYHUBOCTH
86 MoaudukamoHHas ”3MEHYNBOCTh 1
BapuannoHHslii psii U BapranvoHHast
kpuBas. JJaboparopHas pabota
%7 «HccnenoBanue 3aKOHOMEPHOCTEN 1 0.5
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '
ITocTpoeHnne BapuallMOHHOTO psia U
BAPHUAIMOHHON KPUBOI»
28 I'eHoTHIIMYECKAs H3MECHYNBOCTD. |
KoMOuHaTuBHas N3MEHYHNBOCTh
MyTannoHHas U3MEHYMBOCTh. [IpakTnueckas
89 pabora «MyTaruu y npo3oduisl (Ha 1 0.5
TOTOBBIX MUKpOTIPETaparax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MPOIlecca. |
ONUTreHeTHKA U SIIMTeHOMHUKA
01 ['enetuka yenoBeka. [IpakTudeckas pabora | 0.5
«CocraBieHue 1 aHaJIu3 POJOCIOBHON '
92 MeTo bl MEIUITMHCKON T€HETUKHU 1




93

3HayeHne MEIUIINHCKON T€HETUKYU B
MIPEAOTBPAIICHUH U JICUCHUH T'eHETHYECKUX
3a00JIeBaHUIl YeI0BEKA

94

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHas padota «3ydenue copToB
KYJBTYPHBIX PACTEHUN U TOPOJ TOMAITHUX
YKUBOTHBIX)»

0.5

95

MeToap! ceaeKIIMOHHON paboTHI.
JlaGopaTtopHast pabora «3yuenne MeTo10B
CEJIEKLIUH PACTCHUIN»

0.5

96

JlocTH>KEeHMS CeJIeKIMU PACTEHUN U
*KHUBOTHBIX. [IpakTnueckas pabora
«[IpuBuBKa pacTeHHID»

97

COXpaHeHI/IC, HU3YYUCHUC U UCIIOJIb30BAHUC
TCHCTUYCCKHUX PECYPCOB

98

buoTtexHonorus kak HayKa 1 0Tpaciib
MMPONU3BOJACTBA. HpaKTI/I‘leCKaH pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHBIC HANPABJICHUS] CHHTETHYECKON
ouoJIorun

100

XpOMOCOMHaH 1 I'CHHasA WHXXCHCPUA

101

MeauuuHcKue OMOTEXHOJIOTUU

102

PeseprHriit ypok. [ToBTOopenue, 06001ieHue,
cUCTEeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kourpoubnbie  IIpakTHyeckue 06pAI0BATENLHEIE
padoThI padoTsbI pecypenI
1 OpomtonnonHas teopus Y. Jlapsuna 1
) JIBrOKyIME CHIIBI 3BOJIIOLMHU BUIOB 110 Y. 1
JapBuny
3 Bbopnb0a 3a cyiiecTBoOBaHUE, €CTECTBEHHBIN U 1
UCKYCCTBEHHBII 0TOOp
4 ®opMUpOBaHUE CUHTETUYECKON TEOpUHU |
9BOJIIOLIUH
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPOIBOJIIOLMS U MaKPO3BOIIOLIHS
6 [onynsauus — 31eMeHTapHast eUHHALA |
IBOJIIOLIMH
3aKOH reHETHYECKOro paBHoBecus JIk.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 0.5
pabota «BblsiBlIeHHE U3MEHUMBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 O¢ ekt ocHoBarens. IpdekT OyTHUIOUHOTO |
rOpJIbIIIKA
10 Murpauuu. M30aumuu nomyJsisamuii: 1

reorpaduyeckas, OnoorundecKas

11

EctecTtBeHHbI 0TOOp — HanpaBISIOLINI
(hakTOp IBOFOITUHN




12

[TonoBoii oTO60Op

13

[TprcnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpOdBoJrOIHH. JlaboparopHas
pabora «3yuenue apoMmopdo30B 1
UAMOAIaNTAlN Y PACTCHUI U JKUBOTHBIX)

0.5

14

[TpumMepbl IPUCTIOCOOIICHHH Y OPTraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e1ecO000Pa3HOCTh)»

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BHI0B
0 MOP(OJIOTUIECKOMY KPUTEPHUIO

0.5

16

CrpykTypa Buzaa

17

Bunoo6pa3oBanue kak pe3ynbTar
MHUKPO3BOITIOLUN

18

CBs3b MUKPO3BOJIFOIHUU U STTUACMHUOJIOTUN

19

MaKpOBBOJ'IIOI_II/IH. ITameonToMOrNYECKHe
MCTOAbI U3YUYCHHA 3BOJIFOIUN

20

EI/IOI‘GOFpa(bI/I‘-IeCKI/IC MCTOIbI U3YUYCHU
9BOJJIOIHNH

21

3M6pI/IOJ'IOFI/I‘leCKI/IC " CPABHUTCIILHO-
MOpq)OJ'IOFI/I‘leCKI/IC METObI U3YUYCHUA
9BOJJOINH

22

MOJ'ICKyJBIpHO-FCHCTI/I‘-ICCKI/IC,
OMOXMMUYECKHE U MaTEMAaTHISCKUE METObI
HU3YYCHHUSA DBOJIIOINN




23 OO011e 3aKOHOMEPHOCTH IBOJIIOLINH
24 AnantuBHas paguanus. HepaBHOMepHOCTh
TEMITIOB 3BOJIIOIUU
)5 Hayunble runoressl NpoOUCXOKIESHUS )KU3HH
Ha 3emuie
26 JloHayuHbIe PEACTABICHUS O 3aPOKICHUH
KU3ZHU
7 OCHOBHBIE 3TaIbl HEOPraHUYECKON
SBOJIIOLIMH
28 ['unioressl 3apoKICHUS KUZHU
WcTopus 3emMau u MeTOMIbI €€ N3yUeHHUS.
29 Jlaboparopnas pabota «/3ydyenue u 0.5
OIMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»
30 HavanpHble 3Tansl opraHuuecKoi 3BOJIOLNN
31 DBOIIOLUS IYKAPUOT
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO
39 mupa. [Ipaktnueckas padbora «3yuenue 0.5
0COOEHHOCTEH CTPOCHHUSI PACTCHUN Pa3HBIX ’
OTJIEJIOB»
13 OCHOBHBIE 3TaIlbl 3BOJIOIUH )KUBOTHOTO
Mupa
OBoronus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3yueHne ocoOEHHOCTEN CTPOEHUS 0.5
MMO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U
neprojam
36 MaccoBble BBIMUpPaHUSI — DKOJIOTUYECKUE




KpPU3UCHI ITPpOHIIJIOTO

CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO

37
0COOEHHOCTH
38 CoBpemMeHHas cucTeMa OpraHu4ecKoro Mupa
39 OcHOBHBIE CHCTEMaTUYECKHE TPYIIIIBI
OpraHU3MOB
40 AHTPOIOJOTHS — HayKa O YeJIOBEKE
A1 Pa3BuTHe npencraBieHu 0 IPOUCXOXKICHUU
YeloBeKa
MecTo yenoBeka B CUCTEME OpPTraHUYECKOI0
4 mupa. JlaboparopHnas padora «3yuenue 0.5
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YelIOBeKa, '
CBSI3aHHBIX C MIPSIMOXOXKICHUEM
43 JIBrKy1ye CHIIbl aHTPOIIOTEHE3a
44 CooTHomieHre OHOJIOTHYECKUX U
COIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [Taseorenerrka u nmajeOreHOMHUKA
47 OBONIOIUS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pachl. [Ipaktuueckas padbota
48 «/3yueHne 3KOI0rHYECKUX aganTaimil 0.5
YeJI0BEKay
49 MexauciurInHapHbIe METOIbI
AQHTPOIIOJIOTUH
50 3apoxaeHUE U pa3BUTHE YKOJIOTHU
51 Mertoasl skonoruu. JlaboparopHas padota 0.5

«I/I3yquI/Ie METOJ0B 3KOJIOTHYCCKHX




HUCCIIEIOBAHUIN

3HaueHHue YKOJIOTHYECKNUX 3HAHUHT 11

52 1
YelioBeKa

53 Dkosoruueckue HpakTopbl 1
AbuoTtndeckue daxkTopbl. CBET Kak

54 skosoruueckuii akrop. JlaboparopHas | 0.5
pabota «BplisBIIeHHE TpUCTTOCOOICHUT '
OpPraHM3MOB K BJIUSIHUIO CBETa»
Abunotnyeckue gakropsl. TemmnepaTypa Kak

55 skosiormueckuii pakrop. JlabopaTopHas | 0.5
pabota «BpIsiBI€HNE PUCTIOCOOICHHI '
OPTaHU3MOB K BIUSHHUIO TEMIIEPATyPb»
AbuoTtnueckue pakTopbl. BiaaxkHOCTB Kak

56 skosiormueckuii pakrop. JlaboparopHas | 0.5
paboTta « AHATOMHYECKHUE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUSD)

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1

60 buotnueckue paxTopsl 1
3HavyeHre OMOTUYECKUX B3aHMMOICHCTBHI

61 JUIS CYILIECTBOBAHUS OPTaHNU3MOB B CpeJie 1
oOuTaHus

6 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1
MOMYJIALUU
OcHOBHbBIE TIOKA3aTeIN MOIMYJISLUH:

63 YHUCICHHOCTD, INIOTHOCTh, BO3pAcTHAs U 1

MI0JIOBAsA CTPYKTYpa




OCHOBHBIE TTOKa3aTeIIN IIOIMYJISIOH N :

64 POXKIAEMOCTD, PUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKOJI0THYeCKas CTPYKTypa MOMYJISLHUN

66 JvHamMuKka nomyJisiuy 1 €€ peryJsiuus

67 KpuBble pocTa 4MCIEHHOCTH MOMYJISIIHH.
KpuBbie BoKUBaHUS
Dkonoruyeckas Huia Bujaa. JlabopatopHas

68 pabora «IIpucnocobneHus: ceMsH pacTCHUI 0.5
K pacceyieHUuIo»

69 Bupa kak cucrema nomysisnuit

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUN
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITasi cucTeMa

7 KpyroBopoT BeliecTB 1 NOTOK SHEPTHH B
JKOCHCTEME

74 OcCHOBHBIE TOKA3aTENN FIKOCUCTEMBI

75 DKOJIOTMYECKUE TUPAMUIbI

76 N3menenus coob1ecTB — CyKIIECCUH

77 [IpupoHbIe 5KOCUCTEMBL. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEI U OKEaHOB

78 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEH, TyCTHIHb

79 AHTpPONIOT€HHBIE YIKOCUCTEMBI

20 Ypboakocucremsl. [IpakTudeckas pabota 0.5

«M3y4eHue u onucaHue ypooIKOCHCTEMBD)




3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICCTBUI OpraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHUN

%) Pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmierutanerapaast 00071049Ka
3emin

84 Yuenne B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onochepsl

26 KpyroBopots! BemecTs u
OMOTEOXUMHYECKUE ITUKITBI

g7 3onanbHOCTH OUOoCchepsl. OCHOBHBIE OMOMBI
CyILIH

88 YcroitunBocTh 6nocheps

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 Bo3zgeiicTBue yenoseka Ha Ouochepy

o1 AHTpPONIOT€HHOE BO3JCHCTBHE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 OxpaHa npupos

93 OCHOBHBIE TIPUHIIMITBI YCTOHYNBOTO
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHOE TPUPOIONIOIB30BAHUE

94 coXpaHEeHHEe OMOJIOTHYECKOTO pa3HOOOpa3us
3emin

95 O600mmenue mo reme « MUKPOIBOTIONHUS U €€




pe3yNbTaTh)

O6006menue mo Teme «MaKkpoIBOITIONUS U €€

96 1
pe3yJIbTaThD)

97 O606mmenue o reme «IIporcxoxaeHue u |
pa3BHUTHE KU3HU Ha 3eMIIe»

08 O606menue o reme «IIpoucxoxaeHue |
YeJIOBEKa — aHTPOIIOTEHE3)»

99 O06001eHne Mo TemMe «DKOJIOTHS — HayKa O |
B3aMMOOTHOIICHHSIX OPTraHU3MOBY

100 O6o61eHue o Teme «OpraHu3Msl U cpeja 1
oOUTaHUS

101 O606H16Hlil'e 10 TeMe «DKOJIOTUs BUIOB U !
TTOTTY IS

102 O606menue o Treme «buochepa — |
rio0anbHas SKOCHCTEMa»

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MH TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
MMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

CdopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUH COBpEMEHHOMU
€CTECTBEHHOHAYYHOU KapTUHBI MHUPA, B IO3HAHWU 3aKOHOB MIPUPOIBI U
PEIICHUH >KHU3HEHHO BaXXHBIX COIUATBHO-ITUYECKUX, IKOHOMUYECKHUX,
HKOJIOTHYECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paloHaIbHOrO MIPUPOIONOIB30BaHuUs, B POPMUPOBAHUHU [IEHHOCTHOTO
OTHOILICHHUSI K TIPUPO/IE, OOIIECTBY, YETIOBEKY; O BKJIa/Ie€ POCCUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Bnanenue cucremol 3HaHMH 00 OCHOBHBIX METOJaX Hay4yHOTO
MIO3HAHUS, UCIOJIb3YEMbIX B OHOJIOIMYECKHX HCCICIOBAHMSIX YKHUBBIX
O0BEKTOB M DJKocHCTeM (ONUCaHUE, W3MEpEeHue, MPOBEACHUE
HaOMroZIeHu#); croco0aMu BBISIBJICHUST W OLIEHKH aHTPOIOTEHHBIX
W3MEHEHUH B IPUPO/IE.

YMeHue BBIIBUTaTh TUIIOTE3bI, MPOBEPATHh UX IKCIEPUMEHTAIbLHBIMU
cpenctBaMu, (GopMyIHpys Ielb HCCICAOBaHUS, AaHATU3UPOBATH
MOJTy9YEeHHBIC PE3YJIbTATHI U JICJIATh BHIBO/II.

BrisiBneHne 3aBUCHMOCTH MEXIy HCCIEIyeMbIMU BEIWYHMHAMH,
00BsICHEHUE TIONYUYEHHBIX PE3yJIbTAaTOB U (POPMYIUPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHfI, TeopI/Iﬁ 1 3aKOHOB

YMeHue BiafeTb CHCTEMON OHOJIOTMUECKMX 3HAHHH, KoTopas
BKJIIOYAET: OCHOBOIOJIArAIOIINE OUONIOrMYECKUe TEPMUHBI U TIOHATUS
(KM3Hb, KJI€TKa, TKaHb, OpraH, OpPraHu3M, BH[, MOMYJISIIHS, SKOCHCTEMA,
ouorieHo3, Omocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBI WMMYHHTET,
OuocuHTe3 Oenka, OWOMONMMEPHI, JUCKPETHOCTb, CAMOPETYIISLHMS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEACTBEHHOCTb, W3MEHYMBOCTD,
HHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue TeopuH: kierouHas Teopuss T. IlIBamna, M.
[lneinena, P. BupxoBa; KIOHAJIbHO-CEIEKTUBHOIO MMMyHuTera II.
Opnux, .M. MeuHukoBa, XpoMOCOMHasi TEOpUsI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsiiieBoro cxoictsa K. bspa, sBomtormoHHas

teopus Y. JlapBuHa, CUHTETUYECKas TEOpPHUS HSBOJIOLHMH, TEOPHS




antpororeHeza Y. Jlapsuna; Teopus Oumoreornenoza B.H. Cykauéga;
yuenne H.M. BaBunoBa o meHTpax MHOTOOOpA3us M MPOMCXOKIACHUSI
KyJIbTypHbIX pacteHuid, yuenue A.H. CesepuoBa o0 nytix u
HaIpaBlieHUsX 3BoIoIUH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACHICTIICHUS
MPU3HAKOB, HE3aBHUCUMOIO HaciedoBaHUs Ipu3HakoB ['. MeHnnens;
CLEIJICHHOTO HAacCJIeIOBaHUsI TPU3HAKOB W HAPYLICHUs CUEIUJICHUS
reHoB T. MopraHa; roMoJIOrM4ECKUX PSIJAOB B HACIEICTBEHHOU
m3meHunBoctn H.M. BaBuiioBa; renermueckoro paBHoBecus JIx.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxonactsa K. bapa;
ounorenernyeckuii 3akoH J. ['ekkens, @. Mrosiepa);

MPUHIIMIIBI (YUCTOTHI FAaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MunumymMma FO. Jlubuxa, SKoJI0rHUecKol mUpaMuAbl YUCe,
OrOMacchl U SJHEPTHUH);

runote3bl (koauepBatHor A.W. Omnapuna, nepBuuHoro Oynbona JIx.

Xongetina, mukpocdep C. @okca, pudosuma T. Uek)

YMmenune peiiaTb IMOHWCKOBBIC OHOJIOrHYECKHUE 3aaa4d, BbIABIATH
MPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYEMbIMU
OHMOJIOTMYECKHMH 06’beKTaMI/I, nponeccaMu M SABJIICHHUAMU; OCJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTHIIMYCCKUEC CXEMbI CKPCIIUBAHWA I pPa3HbBIX THUIIOB
HaCJICAOBAHWA IIPU3HAKOB Y OPraHu3MOB, COCTABJIATH CXCMBI IICPECHOCA

BCHICCTB U SHCPI'H B 3KOCUCTEMAX (I_ICHI/I IIUTaHWs, ITMIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaTb B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIUSAMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu u
CHUCTEMAMM OPraHOB Yy pAacTEHHUH, >KMBOTHBIX M YEJIOBEKA; MEXIy
sTaraMu 0OMEeHa BELIECTB; ATAllaMH KJIETOYHOTO LUKJIA U JKU3HEHHBIX
LUKJIOB OPraHU3MOB; dTaaMyu 3MOPHOHAIBHOIO PAa3BUTHS; TEHOTUIIOM
u (¢deHoTunoMm, ¢eHoTurnoM U (QakTopaMH Cpelbl OOUTaHUS;
IIpoLeccaMi  JBOJIIOLMM;  JBWKYLIMMH CHJaMM  AHTPOIIOIEHE3a;
KOMIIOHEHTaMHU PAa3IMYHBIX 3KOCHUCTEM U MPUCHOCOOJICHUSMU K HUM

OpraHu3MOB

YMeHue BeIIENSTh CyIIeCTBEHHBIC TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPHUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB, OMOTEOIICHO30B, SKOCHCTEM H
onocepbl; CTpOCHUS OPraHOB W CHCTEM OpPraHOB pACTEHUH,
JKUBOTHBIX, YCJIOBCKA, IMMPOLECCCOB KUHCACATCIIbHOCTHU, MMPOTCKAOIINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJIOTrHYECKUX




MporeccoB: oOMeHa BemecTB (Merabonu3Mm), uHpoOpManuu U
NPEBpaICHHs SHEPTHH, OpOKEHUs, aBTOTPOPHOTO M reTepoTpodHHOro
TUIIOB THMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MMHTO03a, Meio3a,
raMeToreHes3a, ASMOpuoreHes3a, IOCTIMOPHUOHAIBHOIO  pa3BUTHS,
pPasMHOXKEHHUs, HHAUBUYaIbHOIO Pa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS TI'€HOB, TIETEpPO3UCA; JEHCTBUM MCKYCCTBEHHOI'O
orbopa, CTaOWIM3HPYIOLIET0, JBMXKYIIEIO M  Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; aJUIONaTPUYECKOr0 M CUMIIATPUUYECKOIO
BUJ000pa30BaHus; BIMSIHUS JBHXKYIIMX CHJI BOJIIOLUU Ha TeHOPOHA
HOMYJISLNY; MPUCIOCOOJEHHOCTH OPraHu3MOB K Cpelae OOUTaHus,
4yepeZ0BaHUs HANpaBICHUM 53BOJIOLMHU; KpPYyroBOpOTa BELIECTB U

IIOTOKAa SHECPIMH B 9KOCUCTEMAX

CdopMUpOBaHHOCTh YMEHHUS BBIICIATH CYIIECTBCHHBIC MPU3HAKU
BUPYCOB, KJIETOK TMPOKAPUOT M OYKAPUOT, OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUIOB, OMOTEOLIEHO30B U IKOCHCTEM;
0COOCHHOCTH MPOIECCOB 0OMEHa BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCUHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOTO OOMeHa,
XEMOCHHTE3a, MMHTO3a, MeH03a, OIUJIOJIOTBOPEHHS, pa3BUTUA U
pPa3MHOXKEHHUS, UHIUBUIYaTbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
O0pbOBI 32 CYIIIECTBOBAHKE, ECTECTBEHHOTO 0TOOpPa, BU000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelle OOWTaHus, BIUSHUSA
KOMITOHEHTOB AKOCUCTEM, aHTPOMOTEHHBIX U3MEHEHUN B SKOCHCTEMAaxX
CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB U MPEBpAIICHUS YHEPTUU B

ouocdepe

Ymenue UCTIOJIb30BATh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTMIO M CHUMBOJMKY JUIS JIOKa3aTeJIbCTBa
POJCTBa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aMMOCBSI3U
OPraHM3MOB W cCpenbl OOWTAHMS; EIWHCTBA YEIOBEYECKHX pac;
HE0OXO0JMMOCTH 370POBOT0 00pasa )KM3HHU, COXpPaHEHUs pasHooOpa3us
BUZOB M OKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHHS MPUPOIBI H

YCJI0BCUYCCTBA

YMeHHne KpUTHYECKH OIeHUBaTh WHGOPMAIMIO OHOJOTHYECKOTO
COJIepKaHUsl; MHTEPIPETUPOBATh ITUYECKUE ACMEKThl COBPEMEHHBIX
UCCIIEIOBAaHW B~ OWONIOTMM,  MEOUIIMHE,  OWOTEXHOIIOTHUU;
paccMaTpuBaTh rJI00aTbHBIC 9KOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 1O OTHOIIEHHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UN

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

buonorusa xak HayKa. JKuBble cucTeMBI U X HU3YUYCHUC

1.1

CoBpemenHass OHOJOTMs — KOMIUIEKCHAas Hayka. buojormueckue HaykKu U
u3ydaemble UMM 1pobiembl. DyHIaMEHTaNbHBIC, MPUKIATHBIE U MOHCKOBBIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizanHpie ¢ Ouonorueil. 3HaueHue OMOJIOTUU B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEIAULMHE, CEIbCKOM XO3SICTBE,

IIPOMBILLIIEHHOCTH, OXPaHe IPUPOBI

1.2

JKuBble cucTembl Kak mpeaMeT u3ydeHus Ouosiornu. CBOWCTBA KHBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh W IEIOCTHOCTh, CIOXHOCTh U
YIOPSIIOYSHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMoOopraHu3aIus,
CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIiM >KUBBIX CHUCTEM: MOJIEKYJSPHBINA, KICTOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIIHOHHO-BUI0BOIA, HKOCUCTEMHBIN
(buoreonienoTuueckuii), OmocdepHsiid. I[Iporeccrl, MPOUCXOASAIINE B KUBBIX
cucremax. OCHOBHBIC TPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHUS

MaTepuun

1.3

Mertoapl Ouonornyeckoi Hayku. HaOmroneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMarusanms, Mertaadaimui. IloHsATMe o0 3aBHCHMMONl M  HE3aBHCHMOM
nepemeHHol. [ImannpoBanue skcnepumenTa. [locTaHOBKAa M mpoBEpKa TUITOTES.
HyneBas runore3a. Ilonstue BbeIOOpKM U €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pPE3yJbTaTOB.
[IpynunHBl MCKakeHUsT pe3yJbTaTOB JKCIIepUMeHTa. lIoHATHE cTaTMCTHYECKOro

TECTa

Knerka kak Ouojorudyeckas cuCTeMa

2.1

Knerka — cTpykTypHO-(DyHKIIMOHAIBHAS €JUHHLA >KUBOTO. VICTOpHS OTKpBITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M.
Hneiinen, P. Bupxo). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.
MeTo 161 MOJIEKYJISIPHOM M KJIIETOUHOM OMOJIOTHH: MUKPOCKOIHUS, Xpomarorpadus,
anekTpodopes, METO] MEYEHbIX aTOMOB, muddepeHraIbHOe

LHEHTPUPYTHPOBAHUE, KYIbTHUBUPOBAHHE KIECTOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTpaMUKpPO3JIeMEHThI. Bona u

e€ poJb KaK pacTBOPHUTENS, pEarcHTa, y4acTHE€ B CTPYKTYpPUPOBAaHUM KIIETKH,




TEIUIOpEeryJIAlnu. MuHepanbHble BEIIECTBA KIETKH, MX OHOJOrMyeckas poJlb.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHHOKHUCIOTHBIH COCTaB  OEJIKOB.
Crpykrypsl OenkoBoil Moisekyinbl. [lepBuuHast cTpykrypa Oenka, HenTuiHas
CBA3b. DBTOpWYHas, TpeTu4Has, 4YETBEPTUYHAs CTPYKTYypsl. JleHaTypanus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuu OEIKOB.
YruneBonsl. MoOHOCaxapubl, IUCaxapubl, OJUIOCaxapuabl U IOJUCAXAPUIBL.
OOummii mmaH cTpoeHHss M (U3UKO-XMMHYECKME CBOMICTBAa  yIJI€BOJOB.
buonornyeckne GyHKINHU YIIIEBOJIOB.

Jlummapl. T'unpodumnbHo-rHapodoOHBIe cBoOMcTBa. Kiaccupukanust JTUNHIIOB.
Tpurnuuepunsl, ¢Gochomunuasl, BOCKH, CTEpOoHAbL. buonormueckue (yHKIHA
munuaoB. O6mue cBoicTBa OMOIOrMYECKMX MEMOpaH — TeKy4ecThb, CIOCOOHOCTh
K CaMO3aMbIKaHHIO, IIOJIYITPOHHULIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. [Ipunnun kommmiemenTapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cnupans. MecTonaxoxaenue u 6uonorudeckue ¢pynknuun JJTHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenue wmosekynbsl AT®. Makposprudyeckue cBsizu B MoJiekyie ATO.
buonoruueckue pynkunn AT®. BocctaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUHU B
kietke. CexkBennposanue /JHK.

CrpyktypHast Ouoyorusi: OMOXUMHUYECKHE U OWO(DU3UYECKHE MCCIEIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI
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Tunbel  KIETOK: JyKapHOTHYeCKass W  mpokapuoTudeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTH4ecKoi kieTku. KieTouHas cTeHka OakTepuil M apxeil.
OcoOeHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapuoT B OUOIIEHO3aX.

CrtpoeHre U (QPYHKIMOHUPOBAHUE SyKapUOTHUECKOW kieTku. [lmazmatudeckas
MeMOpana (turazmanemma). CTpykTypa Iia3zMatudeckod memOpanbl. Tpancmopt
BEUIECTB uepe3 IUIa3MaTUYecKyl0 MeMOpaHy: maccuBHbIN  (nuddysus,
obneruénHas auddys3us), aKTUBHbIM (NEPBUYHBIE M BTOPUYHBIM AKTUBHBIN
tpa"cnopt). llomynpoHuniaeMocth MeMOpaHbl. Pabora HaTpuii-KaaTueBOTo
Hacoca. DHJOIMTO3: MUHOIMUTO3, (aromuTo3. Dk301uTo3. Kierounas creHka.
CrpykTypa v QyHKIIUU KJIETOUHON CTEHKHU PACTEHUM, TPUOOB.

Huronna3zma. [urozons. Llutockener. JIBuxkeHnue uuroriazMbel. OpraHouabl
kieTkd. OpHoOMeMOpaHHBIE OpPraHOWIbBl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat ['onbakH, TU30COMBI, UX CTpOoeHHE M (PyHKIMU. B3ammocBs3b
OJTHOMEMOpPaHHBIX OPraHOUAOB KJIeTKH. CTpOeHUE TpaHyJIsSIpHOTO PETUKYIyMa.

Cunre3 pacTBopuMBIX OenkoB. CuHTE3 KIETOYHBIX MeMmOpaH. [ maakuit




(arpanyssipHBIN) SHAOIUIA3MaTUYECKH peTukyinyMm. CekperopHas GyHKIHS
annapara [onbmku. Tpancnopr BemecTs B KieTKe. Bakyoim pacTUTENbHBIX
kietok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU/IbI KJIETKA: MUTOXOH/IPUH, TUTACTU/IBI.

Crtpoenve W (QyHKIMM MUTOXOHApPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKAapUOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIIMX PACTCHUM.

HememOpannbie opranounsl kiaetku CrpoeHue U (QyHKUIMHM HeMeMOpaHHBIX
opraHoujioB Kkjetku. Pubocombl. MukpoduiameHTsl. MbplllieuHble KIETKH.
Mukpotpybouku. Knerounsrii mnentp. CTpoeHHEe H JABWKECHHE KTYTHKOB H
pecHrIeK. MUKpOTpyOOUKH IUTOILIa3MBI. LleHTproh.

SAnpo. Obonouka sipa, XpOMaTHUH, KapuOIMIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
bynkiuu. SnepHbiii 6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHUE
XpoMocoM B MHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK 3yKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)
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AccuMmisiiMsL M JUCCUMMIISILUS — JIBE CTOPOHBI Merabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPOQHBIN U TEeTepOoTpOdHBIA. YUacTue KUCIopoAa B OOMEHHBIX
mporeccax. JHepreTudyeckoe obecredeHne KieTku: mpeBpameHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluidl KJIETOYHOTO
Merabonm3ma. DEepMEeHTHI, WX CTPOEHHE, CBOMCTBA W MEXaHU3M JICUCTBUSI.
Kodepmentsl. OTanuns (epMEHTOB OT HEOPraHWYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPbl M OENKU-WHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTU (PepMEHTATHBHBIX
peakiuii oT pa3nUYHbIX (PaKTOPOB.

IlepBruHBIl CHUHTE3 OpraHMYECKHUX BemecTs B kierke. PotocuHTe3. Ponb
XJIOpoIiacToB B mporecce (orocuHTe3a. CBetoBas u TemMHOBas (asbl.
[TponykTuBHOCTH (OoTOCHHTE3a. BnusHue paznuuHbIX (AaKTOPOB HAa CKOPOCThH
¢dorocunTesa. 3HaueHue HOTOCHHTE3A.

XeMmocuHTe3. PaznooOpas3re opraHn3MOB-XeMOCHHTETHUKOB: HUTpUULIIpYIOIIHE
OakTepuu, >KeIe300aKTepuu, cepoOaKTEpHH, BOJAOPOJHBIC OaKTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHa’poOHbIe OpraHu3Mbl. Buapl Opoxenus. [IpogykTel OpoxeHHS U HX
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOoOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl 3HEpreTHueckoro oomena. [loaroroBurTenbHbBII
stan. ['Mukonau3 — 6ecKucIopoaHOe paculeryieHUue TI0KO3bI.

buonornueckoe OKHUCIEHHME, WIM KJIETOYHOE JbIXaHHE. Poilb MUTOXOHApUN B
mporueccax OMOJIOTUYECKOTO OKHCJICHHUS. Huknnueckue peaKIuu.

OxucnurensHoe ¢pochopunuposanue. [IpenmymiecTBa a3poOHOro MyTH OOMEHa




BEILIECTB Tepes aHadPOOHBIM. DH(HEKTUBHOCTh YHEPTETUUECKOT0 0OMEHa

2.5

Peaknun marpuuHoro cuHrte3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIHUAX
MaTpUYHOTrO cHHTe3a. Peanuzanus HacneacTBeHHON nHpopmanuu. ['eneTnyeckuit
KoJ, ero cBoictBa. TpaHckpunuus — matpuunbii cuHTte3 PHK. Ilpunummns
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAILIEIbHOCTh, ACUMMETPUUYHOCTb.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucioT. Poib pubocom B
O6uocuHTe3e Oenka.

Opranuzanys reHoMa y MpoKapuoT U dYKapuoT. Perysius akTHBHOCTU T'€HOB Yy
npokapuot. ['mmoreza onepona (®. XKakoo6, XK. Mano). Perynsmus oOMeHHBIX
mporeccoB B kieTke. Kietounslit romeocTtas.

Bupycol — HekneTouHble (OpMBI KU3HM U OOnuratHeie napasuthl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

Bupycueie 3aboneBanus udenoBeka, >kMBOTHBIX, pacteHui. CIIN, COVID-19,

COIIMAaJIbHBIC U MCIUITMHCKHUC HpO6J’I€MLI

2.6

Knerounsnii 1wmki, ero mepuonbl u peryysnus. Watepdaza uw MHTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUA U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEPHOIbI HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permmukanus. IlpuHnunsr permmkamuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHI. JIWIUIOMAHBIA U
raliouIHbIE - Habopbl XpoMocoM. ['omosnorumusble XpomocoMmbl. [loioBbie
XPOMOCOMBI.

Henenune xietkn — MuTo3. CTaguu MUTO3a U MPOMCXOMAAIIUE B HUX IPOLECCHI.
Tunsl MuTo3a. KapuoknHes n nurTokuHe3. buosornueckoe 3HaueHHE MHUTO3A.
Perynsuus MmutoTHdeckoro nukia kiaeTku. [Iporpammupyemast kietouHas rudesb
— amomnTo3.

CDYHKHI/IOHaHBHaﬂ TCHOMHKA

Opranusm Kak OMoJIoruyecKas cuctTemMa

3.1

OOHOKJIETOYHEIE, KOJIOHHAJIbHEIE, MHOTOKJIETOUYHEIE OpraHU3MBbI H
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBI Pa3MHOKEHHUS OpraHU3MOB: Oecrosoe (BKJIIOYAas BEreTaTHBHOE) W
moysioBoe. Buael  0ecrmonoro  pa3sMHOXKEHUS: TMOYKOBAaHUE, CHOPYJISLHUSA,
¢bparmMeHTaIys, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [1onoBeie KieTkH, Wik rameTsl. Melos. Ctaauu Meitosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosornueckuii cmpicit Meiiosa




U TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3zaponpiieBoe paszButHe. I'ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpa3oBaHue W pa3BUTHE TMOJOBBIX KJIeTOK. CrepmaroreHe3 W OOTCHE3.
Crpoenue moji0OBbIX KiIeTOK. OmIOI0TBOpeHHE U SMOpPUOHAIBHOE pPAa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOrene3). Craauum 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). JIpobnenue. Tumnsl apobnenus. OcobeHHOCTH
Apo0JieHUsT MJIEKONMTAIOIIMX. 3apOAbILEBbIe JUCTKH (racTpyisanus). 3akiaika
OpraHOB M TKaHEH M3 3apOABIIIEBBIX JIMCTKOB. B3anMHOe BiIMsHHME 4YacTel
pa3BUBaroOlIerocs 3apoiblia (3MOpUOHANbHAs WHAYKLHKA). 3akiajka IJIaHa
CTPOEHUSI KHBOTHOTO KaK pe3yJbTaT HEepapXU4ECKUX B3aUMOACHUCTBUII T'CHOB.
BnusHue Ha SMOpHOHAIBHOE pa3BUTUE pPa3IMUHBIX (DAKTOPOB OKpyXkarolen
cpenpl.

Poct u pa3zButue xuBoTHbIX. [TocTamMOproHnanbHblil nepuoa. Ilpsimoe u Henpsmoe
pazButue. PazButne ¢ meramopdo3oM y OECMO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrMyeckoe 3HAUEHUE NPSIMOrO MU HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoze. Tumbsl pocta XUBOTHBIX. (DaKTOpBI perysLun
pocTta JKMBOTHBIX M denoBeka. CTaiuu NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esioBeKa. [lepnoibl oHTOreHe3a YeaoBeKa.

PasMHoxeHne u paszButue pacteHuid. ['ametoput u cnopopur. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIONOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoifHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue U

Pa3BUTHUEC CCMCHHU. MexaHu3MbI peryjiiguu OHTOI'CHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

3.2

Ucropust craHOBiEHHS W pa3BUTUS TEHETUKHM Kak Hayku. (OCHOBHBIE
TEHETUYECKHUE TOHATHS U CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, aJJIEIbHbIE
TEHbI, AJIbTEPHATUBHBIC IPU3HAKU, JOMHUHAHTHBIM M PELUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TEeTePO3UTroTa, YHUCTas JIMHHS, THOPHABI, TEHOTHUN, (HEHOTHIL
OCHOBHBIE ~ METOAbl  TE€HETUKH: THOPHIOIOTHYCCKUN,  ITUTOJIOTHUECKUH,

MOJIEKYJIIPHO-T€HETHYECKUI

33

Monorubpunnoe ckpemupanue. [lepBblit 3akoH MeHens — 3aK0H eTMHO00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Brtopoil 3akoH
MeHngens — 3akOH paclIeIyieHuss MpU3HaKoB. LluTonormyeckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.

AHanuzupyrouiee ckpemuBaHue. IIpomMexyTOuHBIM XapakTep HacledOBaHMUS.
Pacniernuienne npru3HaKkoB NIPU HETIOJIHOM JOMUHUPOBAHUH.

JluruOpuaHoe ckpemuyBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEIIMBaHUS.

CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacjeJ0BaHUE T'E€HOB, HApPYIICHUE CIEIUICHUS MEXJIy TIeHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIM MEXaHU3M OIpeNeSeHHus 1Mojia. AyTOCOMBbI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U TETEPOraMeTHBIM MoJ. I'eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHue NpU3HAKOB, CIEIJICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM ajIenu3M. B3anMoAelCTBHE HEAJUICIbHBIX T'€HOB.

KommnemenrapHocts. Onuctas. Ilonumepus

3.4

B3aumoneiicTBue renotuna u cpeisl npu GopmupoBanuu ¢penoruna. MizMeHunBoCTh
npru3HakoB. KauecTBeHHblE M KOJIMYECTBEHHbIE IMPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIEAICTBEHHAs U HACJIEICTBEHHAS.

MopaudukaionHas ~ U3MEeHYMBOCTb.  Pomb  cpeasl B (popMHpOBaHUM
Moax(UKaMOHHOM n3MeHunBocT. HopMa peakuuu npusHaka. BapuanmoHHsIi psg
u BapuanuoHHas kpuBas (B. HWoramncen). CpoiicTBa MOIU(UKAIIMOHHON
M3MEHUYUBOCTH.

I'enoTnuyeckas n3MeHUNBOCTb. CBOWCTBA TE€HOTUIIMYECKON N3MEHUMBOCTH. Busl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTAllIOHHASL.

KomOunatuBHasi u3MeHUMBOCTh. MeHo3 ©  TMOJNIOBOM TIpOIlecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATHUBHON M3MEHUYMBOCTH B CO3/aHUU
TeHETUUECKOro pa3HooOpasus B Ipesiesiax 0HOro BU/a.

MyTanroHHas H3MEHUMBOCTb. BUibl MyTalmii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLMPOBaHHbIE MYyTalMW. SlJepHbIE M LUTOIUIa3MaTUYECKUE
myTarmu. CoMaTu4yeckre 1 MojaoBble MyTauuu. [IprudrHbl BOSHUKHOBEHUS! My TaLlUil.
MyTtareHbl M WX BIMSHHUE HA OpraHW3Mbl. 3aKOHOMEPHOCTU MYTallMOHHOIO
porecca. 3aKoH TOMOJIOTHUYECKHX PsJIOB B HaciaeACcTBeHHON nu3meHunsoct (H.U.

BagsuioB). Buesinepras n”3MEeHUNBOCTh U HACIIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoiHas MNporpaMMa HCCIEIOBaHUS TIeHOMaA
yernoBeka. MeToapl  HU3y4YEHUsT TEHETMKM  YeJOBEKa: TIEeHEAIOTMYECKUH,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MOMYJISIIUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM UYHCIIE C ITOMOILIBIO
[MIIP-anamu3a.  HacnencrBeHHble — 3a00jeBaHUs  YeJNOBEKa. | €HHBIE |
XPOMOCOMHBIE 0oJIe3HU qeJI0BEKA. bone3uu c HaCJICICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEUIIMHCKON F€HETUKH B MPEIOTBpAIICHUU

U JIEYECHNY T€eHETHYECKUX 3a00eBanmii yeoBeka. CTBOJIOBLIE KIIETKU




3.6

JlomecTukanus U ceiaekuus. 3apoxkACHUE CEJIEKIMK U ToMecTukauuu. Yyenue H.M.
BaBuioBa o 1eHTpax MPOUCXOXKIACHUS M MHOTOOOpa3usi KyJIBTYpPHBIX PACTCHUM.
Ponb ceneximu B coO3MaHUM COPTOB PAaCTEHH U MOpoJ1 KHUBOTHBIX. COpT, Mopoa,
TaMM. 3aKOH TOMOJIOTMYECKHX PSAJIOB B HACIEICTBEHHOW u3MeHunBoctd H.U.
BaBuoBa, ero 3HaueHue Jj1st CEIEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA U
WHJIUBUyaJIbHBIN. Oransl KOMOMHAIIMOHHOMN CCJICKIIMH. UcnreiTanue
Mpou3BoauTeNIed MO MOTOMCTBY. OTOOp MO TEHOTHIy C IOMOIIBIO OLECHKU
(dbeHoTHa NOTOMCTBA U OTOOP 10 TeHOTHUITY C omolsio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/T CEJICKITMOHHOM paboThl. PannannoHHbIN 1
XUMUYECKHA MyTareHe3 Kak WCTOYHHK MYyTaluid y KyJbTYpHBIX (Gopm
opranu3moB. Mcnonp30BaHHE TE€HOMHOIO PEJIAKTUPOBAHUS UM METOJOB
pexombunanTHeix JIHK nms momyyeHus ucxoiHOro Matepuana Jjisi CEeKIIHH.
[Nomyyenne mnonmuruionioB. BHyTpuBHaoBas rulpummsaims. brnmskopoacTBeHHOE
CKpelMBanue, wid HUHOpuauHT. HeponacTBeHHOE CKpelvBaHWe, WM ayTOPWIWHT.
I'erepo3uc u ero nmpuumnbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpumzanyst. [Ipeononenue Oecruiouiss MeXBUIOBBIX THOpUAOB. JlocTrkeHHs

CEJICKIIMU PACTEHUH U KUBOTHBIX

3.7

OOBEKTBI, UCHOIb3YEMbIe B OMOTEXHOJIOTHH, — KIIETOYHbIE M TKaHEBbIE KYJIBTYPBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xjiebonieueHne,  MOJlyYeHHWE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJEIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX TEXHOJIOTHI.
IIpousBoacTBO  Oesika, aMMHOKHMCIOT M BUTaMHMHOB.  ckyccTBeHHOe
OIJIOJOTBOPEHHE. PEKOHCTPYKLMS SIMLIEKIETOK W KJIOHMPOBAHUE JKUBOTHBIX.
Mertoa TpaHCIUIaHTaLUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha WU
KoHCcTpyupoBanue pexkomMOuHaHTHRIX JIHK. J[locTkeHuss W mepCrneKTHBBI
XpOMOCOMHOW M T€HHOM WH)XeHepuu. MenunuHckue OHOTEeXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHas  cucTeMa
opraHudeckoro wmwupa. llpuHIMnbel Ki1accupukanuu opraHu3smMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHUS M KHU3HEAEATEIbHOCTH OIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, oJHOKJIETOYHbIE I'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, APYIrHe
npotuctsl. KononuanbHble OpraHnu3Msel. J[BrkeHNE OHOKJIETOUHBIX OPraHU3MOB!
amMEOoUHOE, )KTYTUKOBOE, PECHUYHOE. 3allUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3znpaxkxuMocCTh y OJTHOKJIETOUHBIX OPraHU3MOB. TaKCHCHI




4.2

MHorokJjieTouHbIE pacTeHUs. B3auMOCBs3b YaCTE MHOTOKJIETOYHOT'O OpraHu3Ma.
Tkanu, opraibl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusmMa. OpraHusm
Kak enuHoe uenoe. TkaHum pacteHuid. TUIBl  PacTUTENbHBIX TKAHEW:
oOpasoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOenHocTu cTpoeHUs, PyHKIUN U pacIioIOKEeHUS TKaHEeH B OpraHax pacTeHUI

4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHUd. OYHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /I[BUykeHue MHOIOKJIETOUYHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. Ilornomenue BOABI, YITIEKUCIOrO ra3a M MUHEPAIBHBIX BELIECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHMi. Beinenenue y pacreHuid. 3ammra y
MHOTOKJIETOYHbIX pacTteHuil. Kytukyna. CpeacrBa macCHBHOM M XUMHYECKOHN
3amuThl. DUTOHIUABI.

PasgpaxxumocTs M perynsuus y OpraHu3mMoB. PazgpakmMocTe M peryisnus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroK/IeToOYHble  KMBOTHBIE.  B3anMOCBS3b  4acTei  MHOIOKJIETOYHOIO
opranuisma. TKaHI/I, opradbl U CUCTCMbI OPraHOB MHOTI'OKJICTOYHOI'O OpraHU3Ma.
Opranusm kak eauHoe 1ienoe. ['omeocrtas. TkaHU KUBOTHBIX W 4YeJIOBEKa. THIIBI
JKABOTHBIX TKaHEW: OJIUTENHAIbHASA, COCAMHUTENIbHAS, MBbIIIECYHAs,, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKIMA U pACMONOKEHUs TKaHEeH B OpraHax

JKHUBOTHBIX U YCIIOBCKaA

4.6

Oprasbl U CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMU OPTAaHOB U CHCTEM OPIaHOB.
Onopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHHUH ckeneT. CTpOCHHE W THUIIBl COCTUHECHHS
KOCTEH.

JIBM>kKeHHEe MHOTOKJICTOYHBIX JKHUBOTHBIX. IluTtanme kmBOTHBIX. IluTaHme
MMO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue kuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIEFOYHOE JbIXaHHUE.

JIpixaHve TO3BOHOYHBIX >KHBOTHBIX. OJBOJIOIMOHHOE YCJIOKHEHHE CTPOCHHS
JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. J[pIXaTellbHas cucTeMa deaoBeka. MexaHHn3M
BEHTWJIALIMM JIETKUX Yy NOTUL W MICKONMUTAIOUMX. TpaHCHOPT BEUIECTB Y
opranu3MoB. TpaHCIOPT BEHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema U e€
opranel. KpoBeHocHas  cucTemMa  TMO3BOHOYHBIX  JKHMBOTHBIX.  Kpyrwm
KpOBOOOpAIIeHHs. DBONIOIMOHHBIE  YCIOXKHEHUS CTPOEHHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BhieneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTUTeNbHbIE Bakyoau. Opransl BeiaeeHUss. CBA3b MOJOCTH TEIa
C KPOBEHOCHOM W BBIIECIUTEIBHON cUCTeMaMu. BbineneHne y MO03BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKJIETOYHBIX KUBOTHBIX. [lOKpoBBI U HX

IIPOU3BO/IHBIE.




PaznpaxuMocTh U peryisius y opraHu3MoB. Pa3ipakumMocTs y 0HOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3apaXMMOCTh W pEeryisuus y MHOTOKJIETOYHBIX
pacteHuii. PocToBbI€ BEMIECTBA U UX 3HAYEHHUE.

HepBHas cuctema u peduieKTopHas peryJisilus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ otaesnsl. DBONIOLMOHHOE YCI0KHEHUE CTPOESHUS] HEPBHOM
CHCTEMBI Y KMBOTHBIX.

Pazpaborka anroputMoB u mporpamMm s 3(QQekTHBHON (PyHKIHOHATBEHON
aHHOTAllUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  IIPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, KHUBOTHBIX U YCJIOBCKA

OpFaHI/IBM YCJIOBCKA U €T0 3JO0POBLE

5.1

Opranbl ¥ cUCTEMBI OPTaHOB yesnoBeka. OT/esbl TOJIOBHOTO MO3ra IT03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3yclioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHas peryiasiuss M SHAOKPUHHAs CHCTEMa >XKUBOTHBIX H
yesioBeKa. JKesne3bl PHAOKPUHHON CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHOH M DHIOKpPUHHOW cucteM. [ mmoramamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. besycioBHbIEe U YCIOBHBIE pedIeKChI
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3ammra opranu3ma oT 6one3Held. iMmyHHas cucrtema venoseka. KiieTounslil u
TYMOpaJIbHBIH MMMYHHUTET. BpoXa€HHBINA, NpHOOpeTEHHBIN cneunduyeckuit
UMMYHHUTET. Teopusi KIOHaJIbHO-CcEIeKTUBHOro ummyHurtera (I1.Dpmux,
®.M.bepaer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3MoB. Poub

BpO)K,[[éHHOl"O HUMMYHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUM
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KpoBeHocHas cucrema u eé€ opransl. Cepale, KpOBEHOCHBIE COCY/bl U KPOBb.

Kpyru kpoBoobparienus. Pabora cepaiia u e€ perynsuus
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Z[LIX@.HI/IG YCJIOBCKaA. I[I/I(b(by?»l/lﬂ Ta30B UCPE3 MOBCPXHOCTH KIICTKH. HLIX&TCJILH&H
CuUCTEMa  YCJIOBCKA. HLIX&TCJIBH&?I IMOBCPXHOCTD. PGFyHﬂHI/Iﬂ JBbIXaHWA.

JIpixaTeapbHbIe 00BEMBI

5.5

HI/IH_ICBapI/ITCJ'H:Haﬂ CHUCTCMaAa YCJIOBCKA. OT,Z[CJILI MUIICBAPUTCIIBHOI'O TpaKTa.
HI/II_HeBapI/ITeJ'II)HI)Ie KEJIC3bI. BHYTpI/IHOJ'IOCTHOe n BHYTPHKIIECTOYHOC

MUIIEBAPEHNE

5.6

IlokpoBel M wux mnpousBoiaHble. Oprasbl BbaeneHus. Ilouku. CrtpoeHue u
¢yHkuMoHMpoBaHue HedpoHa. OUIbTpaIMs, CEKpelrst 1 0OpaTHOE BCaCchbIBaHHE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IC YeJI0BEKa: MbIeuHas cucrema. CKeleTHEIC MBIIINBI U HUX pa60Ta.

CrtpoeHue u TUIBI COEAMHEHUST KOCTEN

Teopust sBoMIOIIMKU. PazBuTHe Xu3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. Ilpenmochliku ~ BO3HUKHOBEHHS

napBuHU3Ma. JKu3Hb 1 Hay4yHas aearenbHocTh Y. lapBuHa.




JIBmokyuire cuiibl 3BoonuU BUoB mo Y. JlapBuHY (BbICOKass MHTEHCHBHOCTh
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIH U HCKYCCTBEHHBIA 0TOOD).

Odopmnenne cunTerndyeckoi teopuu sBonmonuu (CTD). HelTpanbHas Teopus
sBooid. COBpeMEHHAas SBOJIIOIMOHHAS Ouoorus. 3HaueHue 3BOJIOLMOHHON

TeopuHu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHOW KapTHUHBI MUPA

6.2

IMonmynsauus kak sjeMeHTapHas enuHuna 3Bosolnd. CoBpeMEHHbIE METO[bl
OLIEHKU TEHETUYECKOIo pa3sHooOpa3ust U CTPYKTypbl nomynsuuid. M3meHenue
reHooH/a MOIMYJISAUN KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHUE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOpPhl  (IBMXKYIIME CHJIBI) 3BOJIOUUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiid reHoB — ciyuvaiiHble
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT auiened B momymsanusax. Oddekr
OCHOBATEJIS. Murpanumu. N3omsanns HOMYJISLIAN: reorpaduyeckast
(mpoctpaHCTBeHHas ), Orojgorudeckas (penpoayKTUBHAs).

EcrectBeHHblii 0T0Op — HampaBistomuMid  ¢axtop 3Bomoruu.  DopMel
€CTECTBEHHOI0  0TOOpa:  JBWXKYIUMN, CTAOMIM3UPYIOIIMN, pa3pbIBaAIOLIUI
(nu3pynTuBHbIN). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  Pe3yJbTaT  MUKPOIBOJIOLUHU.
Bo3HukHOBeHHE  MpHUCIIOCOOIEHMH Yy  OpraHu3mMoB.  ApoMopdo3bl |
uanoanantanuu. [IpuMeps! npucrnocobieHnii y opranu3MoB. OTHOCHTEIBHOCTh
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepuum U CcTpykTypa. BumooOpazoBaHue Kak — pe3yabTar
MUKposBoJtoIu. M3omsamus — xinrodeBoil (akrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUSI: aJIONaTPUIECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIIHS,
ruOpuau3anys). JmurenbHOCTh HBOTIOIMOHHBIX POIIECCOB.

MexaHu3mbl (OpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BonoLMOHHON OMONIOTHU B pa3pabOTKe HAyYHBIX METOAOB COXpaHEHUs
OropazHooOpa3usi. MUKPOIBOIIONMS U KODBOJIOMHS TApa3uTOB U HMX XO35EB.
Mexanu3mbl HOpMUPOBAHHS YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI 60PHOBI

Cc HeH

6.3

Metoabl M3y4eHUs: MakpodIBOMOIWH. [lalleOHTONOTHYECKHE METOIBl M3YUCHUS
sBomtorun. [lepexoanbie GopMbl U GUIIOTEHETUYECKHUE PSAIBI OPTaHU3MOB.
buoreorpaduyeckue Metobl u3yueHus sBoitonun. CpaBHeHUe (IOpbl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuku u
PETIHMKTBI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTUYECKAE METOJbl HM3YUYCHHUs




ABOJIONUH. [ CHETHYeCKHe MEXaHU3MBI SBOJIIOIIMM OHTOTEHE3a M TIOSBICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AHAJOTUYHBIE  OpTaHbL.
PyaumentapHsie  opranbl M aTaBU3MBL.  MOJIEKYJISIpPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4eCKHe  METOJbl  W3YYCHHUS  DBOJOIHH.
I'omonoruunbie rerpl. COBpeMEHHBIE METOJBI IMOCTPOCHUST (PUIOTCHETHYECKUX
JIepEBBEB.

XPpOMOCOMHBIE MYTaIlUU M SBOJIFOIHS TEHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBmiIa) HBONIONMK. HeoOpaTUMOCTh 3BOJIOIUH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIIOIITMHN

6.4

HayuHbple rumore3pl MNpPOUCXOXKIACHUS KU3HM Ha 3emiie. AOHOreHes u
na”crnepmus. JloHayyHble IPEICTaBICHUS O 3apOKACHUHN KU3HH (KPEalMOHU3M).
I'mnore3a MOCTOSAHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxneHue >KU3HU U
acTpoOHOIIOTHS.

OcHoBHbIE 3Tanbl HeopraHuuyeckod spomonuu. [lnanerapnas (reosoruyeckas)
HBOJIOLMS. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpPraHMYeCKUX
BemectB u3 Heoprannueckux. Omeir C. Mumiepa u I'. FOpu. Obpa3zoBanue
nosrMepoB u3 MoHoMepoB. KoanepBartnas runote3a A.M. Onapuna, rumnoresa
nepsuyHoro OynboHa JIx. XonneitHa, reneruueckas rumnoreza I'. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHUYecKHE OCTAaTKH.
I'eoxpononorus u e€ Meroabl. OTHOCHUTENbHAsE M AOCOJIOTHAS T€OXPOHOJIOIHUS.
I'eoxpoHonOrnyueckas 1mKasua: 0HbI, Apbl, HEPUOBL, JTOXH.

HavaneHple 3Tanel opranndeckor 3Bomound. ITosBiaeHHE M 3BOIOLMS NEPBBIX
KJIETOK. OBONIONUA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapnuoTsl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHOreHe3). DBOJIOLUUOHHOE MPOUCXOXKICHUE
BUpYycoB. [IponcxokJeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJNIOUMU BBICIIUX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactenuii. Beixon pacrenmii Ha cynry. [losiBneHue CHOpOBBIX pacTeHHHd U
3aBoeBaHne uMHU cymH. CemeHHble pacTeHUs. lIponcxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tanbl 3BOMIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl
KUBOTHBIX. Benyackas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpa0BBIE )KUBOTHBIE. JKU3HBL B BOZE. DBOIIOIUS T03BOHOUYHBIX.

[Tpoucxoxnenne ampubuil u pentuiauil. IlpoucxoxaeHne MIEKONHUTAIONINX U




ntui. [lpuamun kmodeBoro apomopdosa. OcBoeHHEe OECrO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3eMiie 10 ApaM U IepHoaM: apXei, MpoTepo30i, MaIeo30u,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [losiBIeHNE U PaCcIBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa3oBaHHeE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUS — HKOJOTMYECKHE KPU3UCHI mponuioro. [lpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMHUpaHHi. COBpEMEHHBIN SKOJOTUYECKUH KPHU3UC, €T0

0CO0EHHOCTH

6.5

Pasnenst u 3agmaum  aHtpomosoruu. Metonel aHTponosiorud. CraHOBIIEHHE
MPEACTABICHUHN O MPOUCXOKACHUH UyesoBeKa. COBPEMEHHbIE HAyUHbIE TEOPUH.
CxoacTBO 4yenmoBeKa C KUBOTHBIMH. (CHCTEMATHMUECKOE IMOJIOKEHHE YeJIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (U3HOIOT0-ONOXUMHUYECKHE,
noBegeH4Yeckrue. OTauums 4enoBeKa OT )KUBOTHBIX. [IpAMOX0kIeHNEe U KOMILIEKC
CBSA3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIIBHOU
CUCTEMBI.

JIBmokyme cuiabl ((akTopbl) aHTpONOreHe3a: OMOJOTMYECKHEe, COLMajIbHBIE.
CooTHolleHne OMOOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOI'eHE3E.
OCHOBHBIE CTaIuM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NIPEAKH JIFOJIEH.
YenoBek  yMmenblil, MepBble  H3TOTOBJIECHUSA opyAud  Tpyaa. UYenosek
MPSMOXOJISAIIMNA U TEPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosek
reiaens0eprckuii — OOLIMI MpeloK HeaHAEepPTaTIbCKOro YeloBeKa M yelloBeKa
pazymHOro. YenoBek HEaHIEPTAIbCKUH KaK BHJ JIOAEH XOJIOJHOTO KJIMMATA.
UenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JEHHCOBCKHN YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 32 IpeneiaamMu AQpukH.

DOBOJIIOLIUSL  COBPEMEHHOTO 4ejoBeka. EcTecTBeHHBIH OTOOp B MOMYJISAIMSIX
yenoBeka. MyTalMoHHBIA mporiecc W noaumopdusm. [lomynsnoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3h(EeKT oCHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacel. Ilonstme o pace. bonbmme pacel: €BponeouaHas
(eBpa3uiickasi), aBCTpaJO-HErpouJHAas  (PKBaTOpUaibHAas),  MOHIOJOUIHAS
(a3maTcko-aMepuKaHCKasi). Bpemss M myTH pacceleHus 4eloBeKa I0 IIaHEeTe.
EaunctBo  yenmoBeueckux pac. HayuyHas  HeECOCTOSITENBHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh YelloBeKa K PAa3HBIM YCJIOBUSAM OKpY)KaIOLIeH Cpesbl.
Bmustaue reorpaduueckoit cpeasl u  apeiida TeHOB Ha MOPQOJIOTHIO U

(hU3HOSIOTHIO YeTTOBEKA

DKOCUCTEMBI U TIPUCYILIHE UM 3aKOHOMEPHOCTHU




7.1

Paszpnensl u 3agaun sxosoruu. CBs3b HKOJIOTUH C IPYTUMH HAyKaMHU.
Meroast skonoruu. lloneBbie HaOMOAEHHUS. DKCIEPUMEHTHI B  JKOJIOTHU:
npupojHble U JabopaTopHble. MoOAETHUPOBaHHE B HKOJOTHH. MOHHUTOPHHT

OKPY’KaIOIIECH CpeIbl: TOKAIbHBIN, pETHOHAIBHBIN U TJI00aIbHBIN

7.2

Okonorudeckre (HakToppl M 3aKOHOMEPHOCTH uX jaedctBusa. Kiaccudukarms
9KOJIOTHYECKUX  (pakTOpoB: abmoTHYecKHe, OWOTHYECKHE, AaHTPOIIOTCHHEIE.
OO0mue 3aKOHOMEPHOCTH JAEeMCTBHS JKoJorndyeckux QaxtopoB. IlpaBuiio
muanmyma (K. HInpenrens, FO. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIC H
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak 3KOJOrHUYecKuil (akrop. JlelcTBUE pa3HBIX
YY4acTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TPYIIIbI
pacTeHMii M >KMBOTHBIX MO OTHOUICHHIO K cBeTy. CHUrHalbHas poOjb CBETA.
DoTOonEepuOAU3M.

Temmepatypa kak dKojoruveckwii Qakrop. JlelicTBue Temmeparypbl Ha
opranu3mbl. [ToMKUIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocte kak akonormdeckuit  ¢axrtop. [Ipucnocobnenuss pacteHWid K
nojiJiep>kaHuio BogHoro Oananca. Krnaccudukaius pacTeHHI MO OTHOIIEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYyIIHAs, IOYBEHHas,
ryOMHHas  TMOANOYBEHHAs, BHYTPUOpPraHW3MEHHas. (DOU3NKO-XUMHYECKHE
OCOOCHHOCTH cpell oOuTaHus OpraHu3MoB. [IpucrocoOieHuss opraHu3MoB K
KU3HU B Pa3HBIX CPENAX.

buonoruueckue putmsl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpHcroco0IeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHMSIM YCJIOBUMN
KU3HU.

XKuznennrsie popmbl opranu3moB. [loHsTue o xu3HeHHOU (opme. JKHU3HEHHBIE
(bopMBI pacTeHMi: JepeBbsl, KYCTApHUKU, KYCTApPHUYKH, MHOTOJETHUE TpPaBHl,
oJlHOJIeTHUE TpaBbl. JKu3HEHHbIE (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOHOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOCHHMS M 00pa3a KU3HH.

buotnueckue Qaxrtopbl. Buabl OMOTHMUYECKMX B3aMMOAEHCTBHI: KOHKYpPEHIUS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, koomepauus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJIEOHUUYECTBO). Herpoduueckue
B3auMOJEHCTBUS  (Tomuueckue, (Gopuueckue, ¢adbpuyeckue). 3HaUECHUE
OMOTHYECKUX B3aMMOJEHCTBHM JUI CYIIECTBOBAHUS OPraHU3MOB B Cpene

oOutanus. [IpuHIMI KOHKYPEHTHOTO UCKIIOYEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKHU momyisiuu. [lomynsuus kak Ouojoruueckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3UUECKUX OAphEpOB U OCOOEHHOCTEH




OuosIoruu BUJOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPhI MOIYJISALMHA.
OcHOBHbIE MOKa3aTeJM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
IIOJIOBAsl  CTPYKTypa, pOXKAAEMOCTb, IPUPOCT, TEMII pPOCTA, CMEPTHOCTD,
MUTpaLys.

Okosorudeckass CTpykrypa nomyisanuu. OILleHKa YHCIEHHOCTH IOIYJISALUH.
JluHaMyKa NOMyJIsiUMKA U €€ peryiisalnus. bUoTM4ecKui NMOTeHUMaN MOITYJISALUN.
MopenupoBanue AMHAMUKH — IOMyJssnMM. KpuBble pocTa  YHUCIEHHOCTH
nonyisauuu. Kpusble BbDKMBaHMs. Peryisius 4UCIEHHOCTH MOIYJISILMNA: POJb
(GakToOpoB, 3aBUCSIIUMX M HE 3aBUCAIIUX OT IJIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

[TonsiTe 00 SKoJOrMYecKoW HUIIe Buga. Mecroobutanue. MHoroMepHas
Mozenb dKkonorndeckod Humm Jk.M. XatunHcoHa. Pa3zMepbl 3KOIOrMYecKoin
Huuy. [loTeHnnanpHas U peaqn30BaHHas HULLIH.

Bun xak cucrema nomynsuuid. Apeanbl BUIOB. Buasl M uX KM3HEHHBIE
CTpaTeruu. 3aKOHOMEpPHOCTH  IOBEJEHUS W MUTPAUUA  KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu MexIy
opraHu3mMamMu B OuoIleHO3e. DKOocHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKUMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayueHTbl. Tpoduyeckue ypoBHH. Tpoduyeckue nemnu u ceTH.
Abuotnueckue 650ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopor
BELIECTB U MNOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKA3aTeNM 3KOCHCTEMBI. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHH.

HanpaBneHHble 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. IlepBuunble u
BTOPUYHBIE CYKLECCMM M MX MPUYUHBL. AHTpPONOIeHHbIE BO3JCHCTBHUA Ha
cykueccuu. KnmmmakcHoe coobmiectBo. bruopasnoobpasue u mosiHota KpyroBopoTa
BEIIIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipupoansie 3KocHUCTEMBI. AHTPONOTE€HHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U TIPUPOTHBIMU SKOCHUCTEMaMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u
¢dayna. CuHaHnTponu3anusi ropoJIckoi ¢aynsl. buonoruueckoe u xo3siicTBeHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOo3KocHucTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Iepenoc sHeprun U BEWIECTB MEXKIAY CMEXHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OPraHM3MOB, IIONYJSIUUHA M DKOCHCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU




cymecTtBoBasia ku3Hb. YdeHue B.M. Bepnaackoro o Owocdepe. ObGmactu
o6uocdeps u e€ coctas. KuBoe BerecTBo 6Mochepsl 1 ero GyHKIUH.
3aKOHOMEPHOCTH CyIecTBoBaHUsl Ouocdeprl. OcobeHHOCTH OMocheps Kak
rmo0aNbHOM  dKOcUCTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTbl BemecTB M OHOr€OXMMHYECKHE IHMKIBI (YrJIepoaa, a30Ta).
PurmuunOCTS siBCHMIT B Onochepe.

3oHanpHOCTH Ouochepsl. [TonsaTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC Jieca, CMCIIAHHBbIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHU, TPOIUYECKHE JIeCa, BBICOKOTOPbi. Kimmar, pacTHTENbHBIA U
’KHBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa u (QYHKIUS KHBBIX CHCTEM, OIICHKAa MX PECYPCHOrO MOTCHIMada U

ouochepHbIx QyHKIMH

7.6

DKOJIOTHUECKUE KPU3HCH U WX MpUYUHBI. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3sHEeHuEe BO3IYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJAHOW CPEJbl.
OxpaHa BoaHBIX pecypcoB. Pa3pymienue mouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue Kaumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIMN U JKUBOTHBIA Mup. OxpaHa
PacTUTENBHOTO U KUBOTHOTO MuUpa. OCHOBHBIE NMPHUHIMIIBI OXPaHbl IPUPOJIBI.
Kpacubie knHuru. Ocobo oxpansemble mpupoansie Ttepputopun (OOIIT).
borannueckue canpl ¥ 300J0THYECKUE MTAPKH.

OcCHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U IPHUPOJBI.
PanponanpHoe  mpUpPOJONOIB30BAaHUE U COXpaHEHHE  OMOJIOIMYECKOIo

paszHooOpa3ust 3eMiau




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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