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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOil paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6néuHoro ypoBHs usydenust (10-—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJTYy OCHOBHBIM OOIIKM, CPEAHUM
o01MM, cpeHUM NpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIbIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C NpodopuUeHTaIMEld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTM HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHON, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUEe o
Heau M 3aJadax M3ydyeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh W3Y4YEHUs YYEOHOro marepuayiia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OO0mmiero oOpa3oBaHusi, Oiaromaps 4YeMy MPOCMaTPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIee pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXKaromeu mnpupoaHoit cpene. B
mporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUAOB Yy4e€OHO-MO3HABATEIBHOW  JIESITEIBHOCTH
OOydJarommMxcss MO OCBOCHHIO CONEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE cpeaHero o0I1iero oopa3oBaHus.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paclIMpeHre W YriyOJIeHHE 3HaHUM OOydaromuXxcsi O KMBOW IPHUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OWOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIUMXCS K MOCIEAYIOIIEMY MOJIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4arOT pa3BuTHE. Tak,
paclIMpeHbl U YIIyOJeHbl OWOJOTMYECKHME 3HAHUSA O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIEro
BbIOOpa mnpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYYEHHBIMH OOYYAIOIIMMUCS MPU H3YYECHUU
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE I )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTUU U CUHTETHUYECKON
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOy4yarolMuXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH ~ 00ECIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acCleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMH Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETUUECKOIO0 MaTepHualia B COAECPKAHUU MPOTrPAMMBbI
no OWOJIOrHH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJICHHS U Pa3BUTHUS
TOM uIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOiaEéHHOM ypOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoJiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBeICHUSA IS MIPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsAus, BU, OMOreoneHos, onochepa); 0 BbIIAIOIMIMUXCSA OTKPBITHIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOW OWOJIOTHH, MaJCOHTOJIOTHUH,
HKOJIOTUM);  METOJaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCeOBaHUM B JjabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHMEe OOYyYaloIUMUCS YMEHHUSIMU: CaMOCTOATEIbHO  HAXOAMTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(OPMAIMIO; I0JIb30BAThCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OLICHMBATh IMOCIEACTBUS CBOEH NESITEIBHOCTH IO
OTHOIIIEHUIO K OKpY)KaloIled NpUPOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3MI0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npouIIakKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOM KU3HENESITEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaAIOIIUXCS MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCe 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMBbIMH €10 MpoOjJeMamMH, METOAO0JOTruei
OMOJOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUSI AKCIEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACITUPOBAaHUS OMOTOTHUECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YyJArONUXCs IIEHHOCTHOTO OTHOIICHHS K KUBOW MIPHUPOJIE B
I1EJIOM M K OTJICTTHHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroMIMMHUCS  KOMIIETEHTHOCTH B PallMOHAIBHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOIE, OXPAHBI
BUJIOB, DKOCUCTEM, OUocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0POBbSI
OKpYXKaIOIUX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH >KU3HENEITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaLIHUSIX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUU B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOIO  BbIOOpa  00yYarolMMHUCH
WHIUBUTy aJIbHON oOpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
MOCJIEYIONIEMY TPO(PECCHOHATIEHOMY CaMOOIPEEICHUIO, B COOTBETCTBHH C
WHIUBUTYyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OHUOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpeaHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIICCTBIISAETCSA ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HaNpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHU3AlMSIX CPEIHETO
1poheCCHOHAIBHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH MPOCKTHBIX M YYEOHO-MCCIICI0BATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX ONPEIACIAETCS yYUTEJIEeM Ha OCHOBE HMCIOIIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KW TMOUCKOBBIE HAyYHBIE HCCICIOBAaHUS B
OHOJIOTHH.

3HadeHne OMOJIOTUU B (DOPMUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIOUIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JlemoHcTpanuu

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

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX U3YyYeHHUE

JKuBble cuUCTEMBI Kak NpeaMer u3ydeHus Ouonoruu. CBOMCTBa >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, U3MEHYMUBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHsniii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpPH3HAKH >XKUBOTO. JKW3HB Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne XuUBBIX cucTeM. Mertoasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. l[lonarue o 3aBUCUMON U
HE3aBUCUMOW TiepeMeHHOU. IIlnaHupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mgaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynpraroB. [IpuunMHBI UCKaXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHsAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxeMbl: «OCHOBHBIE TpPH3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUdUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Meroabt
W3YUYEHHUS )KUBOU TTPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAuMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHSA METOJOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snekrpodopes, auddepeHmaIbHOe IEHTPUGYTUPOBAHUE,
[T11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pEareHTra, y4acTUe B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
pob. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBA KIETKA. buonornyeckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl OenkoBoi Monekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonorunueckue GpyHkunu 6eakoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCaxapubl, OJIUTOCAXaPUIbl U TTOTUCAXaPUIBI.
OOmuit  maaH cTpoeHus ©  (UBHKO-XUMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunubl, BOCKH, CTepouabl. buonoruueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnmpanb. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIH B
kietke. /J[pyeue uyxneozuompugocpamovr (HT®D). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMPYKmMypsl U QYHKYULl OUOMONIEKYNL U UX Komniekcos. Komnvromephwiii ouzaun u
opeaHudecKull cunmes 6UOMONEKY U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

[unarpammer:  «PacnpeneneHne XUMHUYECKHX JJEMEHTOB B HEXHUBOM
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass TabavIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BeliectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYyNbD», «CTpoeHHE MOJIEKYI
yrieBoaoBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenne Momnekyibl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIKOB C TMOMOIIbIO Ka4€CTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHUecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00Pa30BaHMSI KIETKH.



CtpoeHue MpoKapuoOTHIECKON KiIeTKu. Kietounas cTeHka 6akTepuil 1 apxen.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIIHMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHYECKYt0 MeMOpaHy: MacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPHYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (aroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHON CTEHKU pacTeHUi, TpuOOB.

[utomna3ma. [{uto3one. LluTtockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkdn. OnHoOMeMOpaHHbIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'ompmku, TU30COMBI, UX CTpoeHHE M (yHKIUH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHue TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHBIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmapata ['onbmxu. Moougurkayus 6eakos 6
annapame [ onvoocu. Copmuposxka bOenkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosn pactuTesbHbIX KieTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPUHM,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuui u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIIAaCThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmol.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. Kietodynbrit
ueHtp. CrpoeHwe W JBWXKEHUE JKTYTHUKOB U pecHUYeK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enkoBBIM MaTpuKc. [IpocTpaHCTBEHHOE paCIIONIOXKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010YKU 6 Mmumose. HoepHvili
Mparcnopm.

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

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KiIeTkm», «CTpoeHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IJ1a3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KJIETKAX).

Tema 6. O0OMeH BelecTB U NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoja B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanienne AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Metabomusma. DdepMeHTBI, WX CTPOCHHE, CBONCTBA M MEXAHU3M JICHUCTBUS.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHUYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunmes y baxmepuii. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbx (HakTOpOB
Ha CKOpPOCTh (poTOoCcHHTE3a. 3HaUEHHE (POTOCUHTE3A.

XEeMOCHHTES. PasnooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
mporieccax ouosorndeckoro okucienus. [{uknmnueckue peakmmun. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmasel. IlpeumymiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB mepes aHadpOOHBIM. DPHEKTUBHOCTH SIHEPTETUIECKOTO OOMEHA.

JleMoHCTpauun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMeH», «brocunTes
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTESY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabopaTopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus U peaju3anus eé B KIeTKe

Peakuun mMarpuuHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAUICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOkuCHOT. Ponb pubocom B
onocuHTese Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. l'mmoresa
ornepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHHe
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u anaius o6orvuiux maccueos («bigdatay)
CMpYKmMypHuix Ouoiocudeckux oannwvix. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubl u cxembl: «brocunTes Oenkay, «['eHeTHdeckuil Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza u mMutos.
Oco0OeHHOCTH TpolleccoB, MpoTekariux B uHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbiii cunres JAHK — pemmkanwmsa. [lpuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUIJIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormunsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tumnbl MuTo3a. KaproknHe3 U UUTOKMHE3. bruonornueckoe 3HadyeHUe
MHTO3a.

Perynsuuss mutotndeckoro nmkia kietku. [Iporpammupyemas kiaeTtodyHas
rudesb — anornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «l{ugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCcTpauumn

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

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKay».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

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

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHUS U JKU3HENCSITEIHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, APYrue MpoTUCTh. KOoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTel MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucTeMBbl opraoB. OpranusMm kKak eiuHoe uesnoe. ['omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI KUBOTHBIX TKAaHEW: DIIMTEIMAJIbHALA,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpOeHHUs, (PyHKUMHA H
pAacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

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

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomeHnue BOABI,  YIVIEKHCIOIO rasa W
MHUHEPAJIBHBIX BEIIECTB pacTeHusAMU. lIutanue >xuBOTHBIX. BHyTpHIONOCTHOE M
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JlpixarenbpHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL] U
MiIeKonuTaomuX. Perymsus npixanus. JlprxareabHbie 00bEMBI.

TpaHcnopt BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y XKUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa TIO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiuus.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoKpaTturesnbHble Bakyonau. Opranel BbleneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCAachIBAaHME KaK MEXaHM3MbI pabOThl OPraHOB BbIJCIICHUSI.
CBs13b MOJIOCTH TENAa C KPOBEHOCHOM U BBIJIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M denoBeka. [louku. Ctpoenue u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHINMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3ammTa opranu3Ma ot Oone3Hed. IMmyHHas cucteMa uenoBeka. KietouHblil u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMyHUTET. Teopusi KIOHaNIbHO-celeKTuBHOro ummyHutera (I1. Dpaux, ©. M.
beprer, C. Tonerasa). BocrianmuTenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte ¥ peryisinus |y OpramusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3zgpakuMoCTh W peryidanus y
pacTeHuii. PocToBBIE BElIECTBA U MX 3HAYECHUE.

HepBHasg cucrema u pedrekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHasi peryisinus W 3HAOKPUHHAs CHCTEMA UBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCcTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [umnoTtaiamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl LBETKOBBIX PACTEHUI,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTeOIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «J/IpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpimeuHnas  cucreMay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHUE THUIPBD,
«Ctpoenue mnaHapumn», «BHyTpeHHee CTpoeHue HO0KIEBOro uepBsi», «HepBHas
cuctema pbeio», «HepBHas cucrema ssrymkum», «HepBHas ~— cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKONIUTaOIuX», «HepBHas cucrema yenoBekay, «Peduexcy.



OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUJICKIIUU
HACEKOMBIX, UIJIOKOXXHX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HbIX OTACJIOB, BIAXKHBIE MpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB 1o AeicTBrUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPALIMH OIBITOB MO U3MEPEHHUIO KU3HEHHON EMKOCTU JIETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JBUKEHUHN, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYISLUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuHoxkeHue. [lomoBble kieTkn, WM rameTsl. Meno3. Craaun
Mmeno3a. [loBenenune xpomocom B Meo3e. KpoccuHrosep. bruonornyeckuii cMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KIIeTOK. CriepmaToreHnes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTUs — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HA U3 21A6HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bracmyna, munoi
onacmyn. OCOOEHHOCTH JAPOOJICHUS MIICKOMMUTAIOUIMX. 3apOABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpHOHAbHAS WHIYKIINS).
3akimanka TUlaHA CTPOCHHUS JKMBOTHOTO KaK  Pe3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BiusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne >xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJIOrMYeckoe 3HA4Y€HHE NPSIMOTO M HEMPSMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MPUPOJEC. TUIbl poCcTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnospl oHToreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

PasMHoxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisiluyi OHTOI€HE3a Y PACTEHUMN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pasMHOXEHUA», «Pa3MHOXKEHHE XIIaMUIOMOHAIb», «Pa3MHOXEHUE OJBIIICHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Yy ULBETKOBBIX PACTECHHUI»,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKJICTOK |
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS TMOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuuyeckass padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pa3MHOXXEHUS BBICIIUX
pacTeHumn».

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

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUH
reHetuku. Pabotel H. K. KonbuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSL U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOJbl ~ T'€HETUKHU: THOPUAOJOTMYECKHM,  IIUTOJIOTUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHaens — 3aKOH

eAMHO00pa3usl THOPUIOB MEepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. LluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpElMBaHus. [ unore3a YyucToThl raMer.

AHanm3supyronee ckpemmBanue. [[poMeKyTOUHBIM XapaKTep HACIIEIOBAHMUS.
Pacuierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HaclleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.

CuerieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICJOBAHUE T'E€HOB, HAPYIICHHE CLEIUICHUS MEXAY T'€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAHU3M OMpPEAEIECHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMmeTHbId I0J. ['eHeTnuyeckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnnementapuocts. Onuctas. [lonmumepus.

['eHeTYeCKUNI KOHTPOJIb PA3BUTHs PACTEHMM, >KUBOTHBIX MU 4YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJECHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTWdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmumpt n cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3akoH
Menpnens», «AHanusupymollee CkKpemuBaHuey, «HemonHoe noMUHUpPOBaHHEY,
«CrenyieHHOE HAacleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTnka momnay,



«Kapuotun uenoseka», «Kapuotun apozodpuis», «KapuoTum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpallUM 3aKOHA HE3aBHUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTPAllMH CLEIUICHHOTO HACIIEIOBAaHUs MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «Jpozodumnay.

IIpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ydbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MeHYUMBOCTb. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarrioHHbIN
psin u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYNBOCTh. CBOMCTBA NTEHOTUIMMYECKONW N3MEHUYUBOCTH.
Buapl reHOTUNIMYECKOW NU3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOnHaTHBHAs M3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHONW M3MEHUYNBOCTH B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OJTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTaluil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SoepHble U
HUTOIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUEe U MOJoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHo u3MenunBoctd (H.W. BaBunoB). BuesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEMUYeCKUx akmopos 8
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoaubuKaoHHas
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MCHYHUBOCTEY, «Meiosy,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: KUBbIE U repOapHbIC 3K3EMIUISIPbl KOMHATHBIX PACTCHUI,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlabopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmuu y aApo3oduiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHass MporpaMma HCCIEIOBAHUS T€HOMaA
yejaoBeKa.  MeToapl  M3yYeHMsT T€HETHKH  YEJOBEKa: I'€HEAIOTMYECKHU,
OJIM3HEIOBEIN, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE TrE€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YeslOBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICUCHUH T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKa K
(GbU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

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

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKAILIUHU.
Yuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PaOOTHI.

Metoasl cenekIMoHHOM paboThl. McKyccTBEeHHBIM OTOOpP: MacCOBBIM H
WHMBUAYaJIbHbIN. Otanbl  KOMOMHAIIMOHHOM  CEJIEKIIHH. HcnbiTanne
npousBoAnTENed 1TMO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIICHKH
¢dbeHoTuIa TOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momonIbio aHanmza JJHK.

HckycCcTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJEKIIMOHHOM  paboThl.
PananimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



dbopm opranusmoB. lMcnonp3oBaHHE TE€HOMHOTO pPEIAKTHUPOBAaHUS U METOOB
pexomOunanTHbIX JJHK m1st momydenns ucxoqHoro Matepuana ajsi CeJIeKINHU.

[Tonyuenue HOJIUIIIIOUIOB. BuyTpuBugoBas ruOpUaAn3aIIHs.
brnu3kopoACcTBEHHOE — CKpeliMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WKW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszanus. [Ipeogonenune Oecruiogus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3e1€Has
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THOpHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenHue u  ynpaejieHue
2eHemuUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax VIVUUeHUs. CYUecmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpanumn

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

Tabmunps! 1 cxemsl: «LIeHTpBI NPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHX PSIOB B HACIEACTBEHHON HM3MEHUMBOCTHY,
«Metoppl cenexkuun», «OTnanéuHas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOABl M JOCTHKEHHUS CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBI yYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B J1aOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHos0rust ¥ CHHTeTHYECKAsI OMOJIOTUA

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKAaHEBbIE
KYJIbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJOTHS:  XJIeOOMeueHue, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEeNHe. Mukpoouonoruueckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsoruid. [Ipon3BoacTBO O€nKa, AMUHOKUCIOT U BATAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MMOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounass uHxeHepus. MeToapl KynbTypbl KJIETOK M TKAaHEW PAaCTEHUM U
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuau3aluss W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJlEKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHATIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMM SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCcOMHass W Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMBI T€HHON UHKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas mudposas meauruHa. [11[P-
JUMarHocTuka. MeraOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YeJIoBEeKa JUIsl OLIEHKM COCTOSIHUSL €ro 3J0poBbs. McHonb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OmowmkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEe COueTaHWEM TEXHOJIOTHH TPEXMEPHOro OMompWHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneidr OPBU, ycTaHOBi€HHE MOJEKYJSAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTouHas nHxKeHepus», «I eHHass HHKEHEepUs».

JlabopaTtopHnasi pa6ora «/3yyeHue 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloyyeHre MOJOYHOKUCIBIX TPOTYKTOBY.

Jdkckypeusi «bHOTEXHONOrusT — BaKHEWIIas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

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

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesarensHocTs Y. JlapBuHa.

JIBroKy1IMe CUIIbl HBOIIOLIMU BUJIOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUsI OpPTaHW3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).



Odopmiieane cuaTeTHYecKOW Teopuu sBomonuu (CT3). HeirpanpHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPHUH B POPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpau

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosoe, Y. lapBun, C. C. YerBepuxos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoabl romybeit», «MHorooOpaszue KyJbTypHBIX (GopMm
KarmycThl», «[1opojpl JOMaTHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHUJI 3BOJIIOLHUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLII.

Tema 2. MuKpo3BOJIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust KaKk 3JIeMEHTapHas eIMHHIA 3BOIOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOpbl (ABMXKYIIUE CHJIBI) JBOJIONMHU. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHUMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBlieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OD@dext
ocHOBaTend. Iggexm oOymuinounozo zoprviuwika. CHUdICEHUe 2eHemuieckKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2enog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauun.  M3omsuus  mOMyJISLMA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIil 0oTOOp — HampaBisionmii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOMIM3UPYIOIIUMA,  pa3pbIBaIOIINN
(mm3pyntuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yjibTaT  MHKPOAIBOJIOLIUU.
Bo3HukHOBeHHE  MPUCIOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3MoB: Mop(dosorunyeckue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTETBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpaszoBanus. Iyt u
CIIOCOObI BUJI000pa30BaHMUS: aJIoNaTpUUYECcKoe (reorpaduueckoe),



CUMITATPUUECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzaiys). JJIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONM OHOJOTMKM B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHusi OropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpaIuA

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

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYMBOCTBHY», «llomymnsimonHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl ABOJIIOLUNY», «DKOJIOrMYECKass M30JsUUs MONYJALHMA ceBaHCKOU (openny,
«['eorpauueckass W30AUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «IlomynsiiOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «CxemMa
JEUCTBUS €CTECTBEHHOro o0TOOpa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «JKuBble uckonaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaantrauuny, «lIpucnocoOneHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpykTypa BUAa B
npupoze», «Crnocodsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHuE
TPEX BUAOB JaHABIIIEH», «IDKOJIOIMUYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITomumonasl pacteHui», «KamyctHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BpIsBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJibTaThl

MeTtonbl  M3ydeHHUS ~MaKpOlIBOMIOIMHU. [lajmeoHTONIOrMYECKHEe  METO[IbI
uzydeHus: HBoimonuu. Ilepexonubie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue mMeronsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGnactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIHHO-MOP(POIOTUUECKUE METOAbl HU3yUCHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyauMentapubsle  opraHbl W araBu3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOT€HETUYECKHX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOUMH. [IpuHyun cmenvt yHKyui.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLU Y.

JleMoHCTpauumn

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

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DS/l JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crerouedanbr»y,  «Punnodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HaudanpHbple cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTMYHBIE Opra"bly, «PyIUMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJOBEKa W INMUMITaH3e», «l JaBHbBIE
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeaCTaBICHUsS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/IEHUS KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKas OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Ombir C. Mumiepa u I'. Opm.
OOpazoBanue mnosuMepoB u3 MoHoMmepoB. Koarepsatnas rumore3a A. M.
Omnapwuna, TMroTe3a nepBudHOro Oynpona Jx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emuin U Meroabl €€ u3zydeHus. VIckomaemble OpPraHHMYECKHUE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOCUTENbHasE H aOCOIIOTHAS
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HavanbHble 3Tanbel OpraHudeckou HBoMOUMH. [losBiIeHHE W 3BONIOLMSA
NEPBBIX KJIETOK. DBOJIOLUSA MeTabonu3Ma. BO3HHKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMmeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJIOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIponcxokaeHne MHOTOKJIETOYHBIX OpraHu3sMoB. Bo3HHKHOBeHHe
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICHINX pacTeHU. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX PACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHcCXOXIeHHE LBETKOBBIX
paCcTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwmil. [IpoucxoxaeHue MIEKOMUTAIONUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO 3paM W IMepuoiaM: apxeu, MpPOTEPO30i,
majgeo30i, Me3030M, KaitHo30¥. OOm@as XxapakTepucTHKa KiIuMara |
reojioruyeckux mpoueccoB. llosiBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenusi 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIbI OPraHU3MOB.

JemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [1actepa mo
M3YUYCHHUIO CaMO3apoKIeHUsl Xu3HmW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BONIOUUN», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKOW SBOIIONUNY», «CXxema 00pa3oBaHUS IYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHnOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocian», «Mxm», «IlanoporHukm», «I'onocemeHHbIe
pactenusi», «Opranbl I[IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA >KUBOTHOTO
mMupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiimme», «KuiiedHonoaocTHbIEY,
«IInockue YEPBUY, «UIEHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne Xu3HU B
apXeucKou spe», «Pa3BuTHe )XKU3HU B MPOTEPO30MCKON dpey», «Pa3BuTue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIMH
HACEKOMBIX, BIIAXKHBIE MPEINAPATHI )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl I[MO3BOHOYHBIX JKMBOTHBIX, Yyye€jla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPIaHU3MOB.

Bupryanbnaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHno aOMOr€HHOTO CUHTE3a OPraHUYECKUX COECIMHEHUN B
NEepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTaTKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUIM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHble
B033peHUs. COBPEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-0MOXUMHUYECKHUE,
noBeieHueckre. OTan4us 4enoBeKa OT )KUBOTHBIX. [IpsIMOXOKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl (akTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMM aHTpororeHe3a. PaHHHe 4YeoBEeKOOOpa3Hble O00E3bsHBI
(TPOKOHCYJIBI) ¥ pAHHUE TMOHTHUJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTpaONUTEKU — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMenbli, MepBbie
V3TOTOBJICHUS OPYIUM TpyZAa. UenoBeKk NMpsIMOXOASALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuii —  0oOMME  MpeNoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAEPTAIbCKUAN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI YEJOBEK, OCBOEGHHE KOHTHMHEHTOB 3a mpenenamMu AQpuki.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOJIOLHSI COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIA OTOOp B MOMYJIALMIX
yejaoBeka. MyTalmoHHbBIN mponiece U nosumopdusm. llonynsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQGeKT oCHOBATENS» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHatue o pace. bosblume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHctBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[Ipucnoco6IeHHOCTh YenoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KarolleH Ccpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(U3HOJIOTHIO YETOBEKA.

MexaucuuiuiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOIOJOTHUS U MAaJCOaHTPOIOJIOTHUs
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KOABOMIONMHY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «[ 0OJIOBHON MO3T YeJIOBEKay,
«YenoBekooOpa3ubie 00€3bsHB», «CKeNeT dYeloBeKa M CKEJEeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpainonutek», «YenoBek  ymenwli», «YenoBek
NPSIMOXOAIIMIY, «JleHnCcoBCKUM dyenoBek» «Heanaepransubdy, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITamnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.

OG6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U  OHOJICUCKUMM CIOKETAMHM TMPOUCXOXKIACHUS 4YEJIOBEKa,
doTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4eloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
IMMIIaH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YeJIOBEKa, CBSA3aHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre KOJIOrMYECKUX aalTalNi YeII0OBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAJOPTraHU3MEHHBIX CUCTEM C OKpY:Kalome cpenoii

3apoxaeHre U pazButue 3kosoruu B Tpyaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoapt skosorun. lloseBrie HaOMIOMEHUS. DKCIEPUMEHTBI B SKOJOTHH:
npupojHble W JabopartopHbie. MoJenupoBaHHE B JKOJOTUHA. MOHUTOPUHT
OKpY’KaIOIIEH CpPeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C MpUPOaoi. PopmupoBaHue
HKOJIOTUYECKOMN KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEICHUS.

JleMoHCTpanun

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

Tabmunpl u cxemsl: «Pasgensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CpeIbI».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI».

Tema 7. Opranu3msl U cpea OOUTAHUS

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

Abuotnueckue ¢dakropel. CBeT Kak sKonorudeckuil daxrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEHUN M JKUBOTHBIX II0 OTHOIICHHIO K cCBeTy. CUTHaJbHass poJib CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuir ¢aktop. I[lpucrnocobnenus pacTeHHil K
noJIIepKaHuIo0 BogHOro OanaHca. Knmaccudukaiusi pacTeHH MO OTHOILEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO pPEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKo-xuMuYecKue
0COOEHHOCTH cpen oOuTaHus opranu3MoB. [IpucrnocoOneHuss OpraHu3MoOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemnHue W BHyTpeHHUE pUTMBL. CyTOUHbBIE H
roJM4yHble PUTMBL. [IpUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennoie Qopmbl opranusmoB. [loHsTHe 0 JKHU3HEHHOM (QopmMe.
XKuznennole POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKU, MHOTOJIETHHE



TpaBbl, OJHOJCTHHE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJIECHCTBUI:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUSI.

JdeMoHCcTpaIMuU

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemiIoKpoBHBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DU3MONOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpPraHU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUs), «XulHudecTBoy, «llapasutusm», «Koukypenuus», «CumoOunosy,
«KommeHcanuzmy.

O6opynoBanue: repbapuud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, TepOapUu U KOJUJICKIIUU TEIJIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMH KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKITUU PACTCHHM WM >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTECHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUAOB M MOMYJIA NI

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmymsiuss~ Kak
Oounonornyeckas cucreMma. Poib HEOTHOPOMHOCTH Cpelbl, (Pu3ndecKkux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyyisiiuid. OCHOBHBIE TIOKa3aTEIW MONYJISIUU: YHCIEHHOCThb, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasl CTPYKTYpa, pPOKIAEMOCTb, HPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyssinquu. OleHKa YUCIECHHOCTHU TOIMYJISIUHN.
JlnHaMuKa MOMyJAUUA U €€ Perydaiud. bUuoThdeckuil MOTEHIMAT MOMYJISIHH.
MoaenupoBaHrue TMHAMHUKHA TONYJISIIUKM. KpuBbIE pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKojorMUecKOW HuUle Buaa. MectooOuTanue. MHoroMepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOTHYECKON
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIU.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJEHUS W MUIpaluid KUBOTHBIX. buosormyeckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: [Ix. . XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonysinun», «CKOpPOCTh  3acElieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUHU YKUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucmocoOneHus ceMsH  pacTeHHUH K
PaCCENICHUIO».

Tema 9. Ikos0rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIIMOHAIBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLECHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u ceru. AOUOTHUECKHE OJIOKU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE TUPaAMUIbI YK CEN, OMOMAacChl U SHEPTHUH.

Jlunamuka sxocucmem. Kamacmpodhuuecxue nepecmpotiku. Duykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBL. AHTPOINOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Knmmmakcunoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMeneu, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opopackas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 QyHKyuonuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIICCTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmeus 3aepA3HeHUll  PA3HbIX Mmunos Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YHCEI,
«IKonoruyeckas nmupamuia OMOMaCChly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrtema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEpPTruH B arporieHo3e», «[Ipumepsr ypboskocuctem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypOo03KOCUCTEMBDY.

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

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

IKCKYypcHsl «IJKCKypcHsl B arposkocucreMmy (Ha Mojie WiIM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILECTBOBaJIA ’kKM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



Yyenue B. U. Bepranckoro o 6uochepe. O6mactu 6uocheps u e€ coctas. XKupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri100abHOM 3K0cUCTeMBbIL. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTh sIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIECa, BHICOKOTOPhs. KiinMar, pacTuTenbHbIM U )KUBOTHBIH
MUp OMOMOB CYIIIH.

Crpyktypa u QYHKIUS )KUBBIX CUCTEM, OI[EHKA UX PECYPCHOTO MOTEHIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emnmn», «KpyroBopoT azoTa B mpuUpone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHoBHble OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «IIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHe YeloBEeKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KkiuMmara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caipl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA W MPUPOIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
ungopmayuu nO COCMOAHUIO OMOENbHLIX 6Ud008 U 9IKocucmem. OcHoBbl



aKopeaburumayuu dKocucmem U cnocobos 0O0pvOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCMeEM.

JleMoHCTpanumn

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpszHeHue nouBb», «llapHukoBbiii  3PdekTy, «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaroImMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHEHIC.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBbI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIHME COCTABJIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
IPaXXJaHCKOM MJAECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUNU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, HPUCYLIMMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue NpasoCoO3HAHUsi  DKOJIOTHYCCKOU
KYJBTYPbI, CHOCOOHOCMU CMAsumb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEILHOCTH B COOTBETCTBUHU C
TPAAUIMOHHBIMU POCCUMCKUMH COLMOKYJIIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN TMO3WUIMU JMUYHOCTH, NATPUOTU3MA U
YBAXXCHUS K 3aKOHY W IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, npupome u
OKPYXKAIOIIEU CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMN, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA U ONbITA ACATEILHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HApPaBJICHUMN
BOCHUTATEILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUKU O0YYaIOIIEToCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTH TIPU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/1a4, BBHIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOMN WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CcBOKO PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSL:

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

MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOI0 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXKUM 3aHATHH U  OTAbIXa, pEryJspHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/IEHUS B CUTYallUsIX, YTPOKAIOIINUX 3J0OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOH JESITEIBHOCTH TEXHOJOTHMYECKOW U COIMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IE€STEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodheccCHoHaTbHON JesTeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS 3KOJOTHYECKOW KyJIbTYypbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aTBbHOrO XapakTepa SKOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPU HU3YYCHUU OMOJIOTHH
3HaHWS W YMEHHsS TpU pPELICHUH NpoOJeM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHJOB,
aKOocucTeM, brochepsr);

AKTUBHOE  HEINPUATHE JEUCTBUM, NPUHOCAIIMX BPEHd  OKpPYXKaroueu
OPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;



HaJIM4HE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUYECKOMN NIEITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KyJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJiku B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH NpoliIeM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHS MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MTOMCKA MyTEeM BBIXOAA U3 IJI00ATBHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHNs OOIIEeH KyJbTYypbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIOJb30BaTh IMOJy4yaeMble 3HaHUS [JIs aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIUXCS JAHHBIX C [IEJIbI0 MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble IS (OPMHUPOBAHUS MHUPOBO33PECHUS OOYYAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcClieIOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEePUMEHT W  JApYyrue);
YHUBEpCAJIbHbIC y4eOHbIC JAeHCTBHUS (ITO3HABATENIbHbIC, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYYalolUXCS; CIHOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS U  YHUBEpCAJIbHble y4yeOHbIE JIEHCTBUS B
ITO3HABATEJIbHON 1 COMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatonierocss OyayT cQOpMHUPOBaHbl I103HABATEIbHbBIC
yHHUBEpCaJbHble yueOHbIE JeMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsTUBHBbIE YHUBEpCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NeSATEIbHOCTbD.

MertanpenMeTHble PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEero
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHE JeHCTBUA:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cUHTE3a, CpaBHEHHUSI, KJIaccu(uUKaIiu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSAMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUSI (DAKTOB U SBJICHUIM
JKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUCHMS;

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



TAaKK€  MPOTUBOPEYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUJIAH PEHICHHS] MPOOJIEMBI C YUIETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B Y4eOHBIX
CUTYalIMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalLIHSIX;

BBISBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajJiavy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHThl [JIsl JOKa3aTesIbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh IIOJyYEHHbIE B XOJE pEIICHUS 337auyd  pe3yJIbTarThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh TNEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO O0JacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OPUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PEILICHUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTEe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOW JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH)OPMAITHIO PA3TMIHBIX BUIOB U (hOPM TIPEACTABICHHS, KPUTHIECKHA OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosornueckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUeOHBIX
3ajiay;

npuoOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeACcTBa mpu paboTe ¢
Ovonornyecko MHPOpMaALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIUH,
nH(OPMAITMOHHOM 0€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienne:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYX,JaeMoil TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJIbHBIE CpEJCTBA OOIICHHS, MOHWMATh 3HA4YCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBUAYaIbHOU
paboThI IpH pelIeHUH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHN C yd4&€TOM OOIMUX
MHTEPECOB M BO3MOKHOCTEH Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh €I  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJAJa W KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIHii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUANA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIKAax IO OTHOLIECHHUIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYyIHUpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaThb OCO3HAHHBIA BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JAaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PEIIEKCUU IS OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

YMEThb OLICHUBATh PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU AaHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHMS COJEpKaHHS Yy4yeOHOro mMpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npoduapHOro  oOyueHuss  oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALIMN U MPEOOpa30BaHUIO 3HAHUHN, BUIBI JEATCIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEACTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS yueOHOro mpeameta «buonorus» B 10
Kacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  PEHIeHMH TpoOJieM  palMroHAIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onojoruu;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJIOTHYECKHE TEOpUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas Teopus
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TMEPBOTO TOKOJICHHUS, PACIICIUICHUS, YUCTOTHI TaMerT,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIICTISATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX M YEJIOBEKAa, OMOJIOIMUECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAILCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOrO TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHA,
pPa3MHOXKEHHS,  HWHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacTEHMM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIMSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA M )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTENbHbIE TMPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX IPyMII;

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOMIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM U 1a00paTOPHBIM 000PYI0OBAHHEM;

YMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPSITh HMX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JACNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBbIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUI B
obmactu  Ouonorud ¥ MEAWIMHBI  (KJIOHMpPOBaHHWE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMPABIEHHOEC M3MEHEHHWE T€HOMa M CO3JaHHME TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyaymiei mnpodeccruoHaIbHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTRBYIOIIEH Tpodeccun u
MPOJOJDKEHNE OHOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETrO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUNIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOIOIH30BaHUs, U B (HOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENeHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJOTHYECKUX
TEPMUHOB M TOHSTHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusx sBomtouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl dHEpPruu), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IMO3HaHUS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEAOBAHMIX KUBBIX OOBEKTOB U 3KOCUCTEM
(omucanue, m3MepeHue, HaONIOJCHHE, SKCIIEPUMEHT), CIIOCOO0AMH BBISIBJICHUS H
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdephl, CTaOUIU3UPYIONMIETO, JBHXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O or0opa, aIIIONaTPUYECKOTrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISTH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHHs, aOMOTHYECKUX U OMOTUYECKHX



KOMITOHCHTOB ~ 9KOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJI JOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AUHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

yMEHHUE peliaTb OMOJOTUYECKUE 3a7a4l, BBISBIISITH IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMBIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSIMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHbIE M IpPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYs IEJb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusx;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBHIX W CIOCO0axX MpeAoTBpaIICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaATbHON
JESATETLHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBa, IHIIEBON
MIPOMBINIUICHHOCTH, YTIyOJIATh TIO03HABATENbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccm U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIET0 00pa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IIpakTHueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallieHue S3HEPTUU B 9 |
KJIETKE
7 HacnenctBennas uadopmarus u 9 0.5
peanu3anus e€ B KIETKE
8 JKu3HeHHBIN MK KISTKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHn3MoOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNbTaThl 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbpHas sxocucrema 6
11 YenoBek u OKpyKaromias cpeaa 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMIIJICKCHasI HayKa U KaK
YaCTb COBPCMCHHOI'O 06I_HGCTB8

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusa )KUBbBIX CUCTCEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

MeTtoab! MOJIEKYJIIPHOM U KJIETOYHOM
6uonoruu. [IpakTnueckas padora
«3y4yeHne METOI0B KJIETOYHON OMOJIOTHH
(xpomatorpadus, anextpodopes,
muddepeHManbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»

0.5

XUMHYECKUH COCTaB KIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KIICTKH, UX
Ouosorunueckas POJIb

Opranuyeckue BeIecTBa KJIETKH — OeJIKH.

JlaGopaTtopHas pabota «O0Hapyx)eHne
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»

0.5

CsaoiicTBa, ki1accuduxanys u GyHKuuu
0enKkoB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KICTKU —

10
YIIIEBOJIbI

11 Oprannyeckue BEIECTBA KIETKUH —

JIUIIH 1B
Hyxkneunossie kucnorsl. JIHK u PHK.

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

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

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

15 MeTto/1bl CTPYKTYPHOM OHONIOTHH

16 Tuns! knetok. [Ipokapuornueckas KieTka
CtpoeHne 2yKapuOTUUYECKOM KIIETKH.

17 [Tpaktuyeckas pabora «/3yueHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

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

[TosnyaBTOHOMHBIE OpraHON/bI KIIETKHU:

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

21 HememOpanHbIe OpraHoOU/IbI KJIETKH

22 Ctpoenue u GyHKIMH s1Ipa




23

24

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

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CcTOpOHBI MeTabomu3mMa. Turbel oOMeHa
BemecTB. JlabopaTopnas padora
«M3y4eHne KaTaIuTH4eCKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karasas3bl)»

0.5

25

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

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTHOUTOPBI

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe MTpoLeccoB POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.

JlaGopaTtopHnast pabota «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U TBIXAHUS

31

32

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




npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro cMHTE3a 1
34 Tpanckpunuus — Matpuunbiid cuaTe3 PHK 1
35 Tpancnsauus u e€ srarbl 1
36 KoaupoBanue amunokuciot. Poib |
pubocom B OmocuHTe3e Oenka
37 Opranu3zaius reHoMa y mpoKapuoT u |
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU |
T€HOB Y 3YKapHOT
Bupycbl — HekeTouHbIe POPMBI KU3HU U
39 oOnuratHele napasuThl. [Ipakrnueckas 1 0.5
pabota «Co3iaHnue MoJenu BUpyca»
40 BupycHrble 3a00s1eBaHus YeI0BEKa, |
JKUBOTHBIX, PACTCHUN
41 HanorexHosornu B OMOJIOrMY U METUIIMHE 1
42 JKu3HeHHBIN MK KIETKH 1
43 Matpuunsiii cuntes JTHK 1
Xpomocomsl. JITaboparopHast pabota
44 «M3yueHne XpoMoCcoM Ha TOTOBBIX 1 0.5
MUKpOIIpenaparax»
45 Jlenenue KIeTKUu — MHUTO3 1
Tunsl knetok. KapruokuHe3 U HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue | 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIperapaTax)»
47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK 1




48

OpFaHI/I3M KakK €I1MHOC LICJI0C

Tkanu pacrenuit. Jlaboparopnas pabora

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

50 Jlaboparopnas pabota «/3y4ueHue TkaHen 0.5
KUBOTHBIX»
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabora «M3ydyeHure opraHoB LIBETKOBOI'O 0.5
pacTeHUs»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [MuTanne NO3BOHOYHBIX KHUBOTHBIX.
[IumeBapurenbHas cucreMa 4ejaoBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YesoBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas cuctemMa mo3BOHOUHBIX
KUBOTHBIX U YeJIOBEKa

60 Boigenenue y opranu3smMos

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa

63 PaznipaxuMocTh U perymsiuus y
OpraHU3MOB

64 I'ymopanpHas perynsuus 1 9HI0KpUHHAS

CHUCTEMA )KMBOTHEBIX U YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUST OPraHU3MOB

ITonmoBoe pazMHOKEHUE

67

68

69

Metiio3

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

NunuBuayansHOE pa3BUTHE OPTaHU3MOB —
OHTOI'EHE3

0.5

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

PocTt u pa3ButHe KHUBOTHBIX.
JlaboparopHas pabota «BblsiBieHue
MPU3HAKOB CXOJCTBA 3apObIIIeH
MTO3BOHOYHBIX YKHBOTHBIX

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

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

74

75

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHast pabota «JIpo3zodmiia kak
00BEKT TEHETUYECKUX UCCIIENOBAHUI)Y

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

0.5

0.5




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

76 1
CKpELIUBAHUS
77 Ananusupyroiiee ckpemupanue. Hemonnoe |
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.
73 [IpakTudeckas padora «3yueHue | 0.5
pe3yJIbTAaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y Ip030(HUITBI»
79 L{uromornyeckrue OCHOBBI JUTHUOPHTHOTO |
CKpEILIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MPU3HAKOB 1
81 XpOMOCOMHAs TEOPHS HACIECTBEHHOCTH 1
82 ['eneruka nomna 1
83 'enotun kak 1em0CTHAs CUCTEMA 1
24 ['eHeTHYEeCKUI KOHTPOIb PA3BUTHS |
pacTeHui, ’KUBOTHBIX U YEJIOBEKA
35 N3MeHUnBOCTH ITpU3HAKOB. Buibl |
U3MEHYUBOCTH
86 MonuduxaonHas U3MEHYHBOCTh 1
BapuarmonHslit pan v BapualimoHHas
KkpuBast. JlaboparopHas paboTa
g7 «MccnenoBanne 3akOHOMEPHOCTEN ! 0.5
MOAU(UKAITMOHHONW U3MEHUYUBOCTH. '
[TocTpoenre BapraMOHHOTO psAIa U
BApUALMOHHON KPUBOII»
28 I'enoTunm4eckast U3MEHUYUBOCTD. |
KoMOnHaTHBHAS N3MEHUHUBOCTH
89 MyTanuoHHasi U3MEHYUBOCTb. 1 0.5




90

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

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

91

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

0.5

92

93

MeToabl MEIUIIMHCKON T€HETUKHT

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKHU B
NpCaAOTBPAllICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabota «M3ydeHue copToB
KYJBTYPHBIX PACTEHHUI U TIOPOJ JOMAIITHUX
YKUBOTHBIX)

0.5

95

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

0.5

96

97

98

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

CoxpaHeHue, U3y4YeHUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpacib

MMPONU3BOACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
((I/I3y‘{eHI/IC 00BEKTOB OMOTEXHOJIOT I

0.5

99

OCHOBHBIC HANPABJICHUS CHHTETUYCCKOM
OMOJIOTUH




100 XpOoMOCOMHAs M TeHHAasA UH)KEHEPUS 1

101 MenunuHCcKHue OMOTEXHOJIOTHH 1
102 PeszepBHbiii ypok. [ToBTOpeHue, |
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME

13.5




11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakrnyeckue fl[3yqennﬂ :)Iﬁlil;llonaTeﬂbnme
padoThI padoThI pecypesI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y. |
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1
9 S¢dext ocnoBarenst. dpdexr !
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpanuu. N30y nomy siui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(baxTop 3BOJIIOLIUU




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}o30B 1 UAKOAAANTAIIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumepsl IpUCTIOCOOICHUH Y OpraHU3MOB:

MopdoJioruueckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnas pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputrepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEHUE BHI0B
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIOIIH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLUH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

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

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MATEMATHIYECKUE




MCTOABI U3YUCHUA 3BOJTOIINHN

23 OO1m11e 3aKOHOMEPHOCTH IBOJIIOIUH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLUU
)5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHayuHBbI€ NIPEACTABIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJIIOLIMU
28 ['unioTe3sl 3apoKICHUS KUZHU
Hctopus 3emin 1 METO/IbI €€ H3yUeHHUS.
79 Jlaboparopuas padota «3yueHue u
OIMCaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX 0.5
OpPTraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
3BOJIIOLIMU
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pactutensHOro Mupa. [IpakTiueckas
pabora «3yueHue ocobeHHOCTEM 0.5
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIle 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOrO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4ecKoro
Mupa

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHSI — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBineHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B cUCTEME
opraHmdyeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHre OMOJIOTHYECKUX U
COLIMAJILHBIX (hPaKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreneTrka u MajeoOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
ajanTaruil 4eJIoBeKa

49 MeXIUCIUTITMHAPHBIE METOTBI

AHTPOIIOJIOTUHN




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

51 «M3yueHne MeTo10B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI )

5 3HaueHne YKOIOrNYECKUX 3HAHUM IS !
4eJioBeKa

53 Dxkonorndeckue GakTopsbl 1
Abuotnueckue akropsl. CBeT Kak

54 skosoruueckuii pakrop. JlabopaTopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTUICCKHUI (PakTop.

55 JlaboparopHnast pabota «BrlsiBieHHE 1 0.5
MPUCTIOCOOTICHHUI OPraHU3MOB K BIUSHHUIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

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

57 Cpensl 06uTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1




IMOIYJI A

OcHOBHBIC TOKA3aTSIU NOMyJIAIHUN:

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

64 POXJ1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIUN

65 DKoJorudeckasi CTpyKkTypa nonyJssnuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

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

68 Jlaboparopnas padota «IIpucnocobiaeHus 0.5
CeMsIH PAaCTeHHI K pacCEJICHUIO»

69 Bun kak cucrema nonynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
IKOCHUCTEME

74 OcHOBHBIE TTOKa3aTeNIN IKOCHCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meHneHus coo0IIecTB — CYKIIECCUH

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

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, MMyCThIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI

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

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
KOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHAN

2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHast 000109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uochepsl

26 Kpyrosopots! BeniecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

37 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBocTh Onochepsl

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE MPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U IIPUPOAbL

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
pasHooOpa3us 3emin

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3yabTaThD»

96 O600menue mo reme «MaKpOIBOIIOIUS U |
e€ pe3yIbTaThD»

97 Oo6o06mienue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HH HA 3eMIIe)

08 O6o6menne no Teme «IIpoucxoxaenne |
YeJI0BEKa — aHTPOTIOT€HE3)»

99 O0o0meHHe TI0 TeMe «DKOJIOTHS — HayKa O !
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O6o006menne no Teme «OpraHu3mMsl U cpenia !
OOUTaHUS

101 O606meH1/ie o TeMe «IKOJIOTHS BUJIOB U |
TIOTTYJISIIIHI»

102 O6o006menue no Teme «brocdepa — !
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I1O0 102 75

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupOBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIbI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
paIMoOHaIBLHOTO MPUPOIOIIONIB30BaHNs, B POPMUPOBAHUN [IEHHOCTHOTO
OTHOIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOr U

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJaX HAYy4HOTO
[IO3HAHUS, UCMOJIb3yEeMbIX B OMOJOIMYECKUX HCCIIEAOBAHUSAX >KUBBIX
O0OBEKTOB M D3KOCHUCTEM (ONHCaHWe, W3MEpEHue, MPOBEACHUE
HaOJt0/IeHnH); CHoco0aMy BBISBIECHUS W OLIEHKH aHTPONOr€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYS IIeNb HWCCIEAOBaHUS, aHATU3UPOBATH
MOJTyYeHHBIE PE3YyJIbTAThI U 1€71aTh BBIBOABI.

BbisiBIeHHEe 3aBUCHMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX Pe3yJIbTaTOB U (HOPMYITUPOBAHHE BHIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ 1 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraole OWOJIOTHUECKUE TEPMHHBI U TOHSTHUS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPBHI, JUCKPETHOCTh, CaMOpPEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIEeJCTBEHHOCTb, W3MEHYHBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonactsa K. bapa, s3BomonnoHHas

teopuss Y. JlapBuHA, CHHTETHYECKas TEOPUA DSBOJIIOLHUH, TEOPHUS




antpornoreneza Y. [lapsuna; teopust Ouoreoneno3a B.H. Cykauéra;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuii, yudenue A.H. CeBepuoBa 0 nyTsix u
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILEIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHus mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. Moprana; roMOJOrMYECKUX PSAJOB B HACIEICTBEHHOU
n3MeHunBocti H.M. BaBunoBa; renHetrmueckoro pasHoBecus JIxk.
Xapnu u B. BaiinOepra; 3apogsimeBoro cxonactsa K. bapa;
ouorenernueckuii 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMyma lO. JIubuxa, sKoJOrM4eckor nupaMuibl 4UCE,
O1OMAaccChl U SHEPTUN);

runote3bl (koanepsatHoit A.M. Omapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
MPUYNUHHO-CJIICACTBCHHBIC CBs3H MCKIOY HCCIICAYEMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmponeccamMm MW ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKUEC CXEMbl CKPCHIUMBAHHA I PA3HbBIX THUIIOB
HaCJICJOBaAHUA NPHU3HAKOB Yy OPraHu3MOB, COCTaBJIATH CXCMbI IICPECHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacTEHHi, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; TalaMy KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OpPraHU3MOB; dTalaMi YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTunoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  JBOJIIOLMM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIUYHBIX 3KOCHUCTEM U MPUCHOCOOICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIE TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M IYKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB, OHMOT'COIICHO30B, SKOCHCTEM U
Oomoctepsl; CTPOCHUS OPraHOB W CHUCTEM OpPraHOB PACTCHHH,
’KMBOTHBIX, YEJIIOBEKA; MPOIECCOB KU3HEACATCIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTeHHfI, KUBOTHBIX H 4YCJIOBCKA, OMOJIOrHYECKUX




mporeccoB: oOMeHa BemiecTB  (MeTabosim3Mm), UWHPOPMAIUU |
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, ASMOpHOreHe3a, MOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTAaOWIM3MPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JABWKYIIMX CHJI 3BOJIIOLIMU HA TeHO(DOH]
MOMYJISIIUK; TPUCHOCOOJIEHHOCTH OPraHW3MOB K Cpelae OOMTaHMs,
YyepeloBaHMUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOJOTBOPEHHUS, PAa3BUTUS H
Pa3MHOXKEHHUS, UHIWBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMUs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefe OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUH B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB M INPEBpAILLEHUS SHEPTUU B

ouochepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB PA3HBIX CHUCTEMATHYECKUX T'PYIIL; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICpKaHUs; MHTEPIPETUPOBATh ITHUYECKUE ACIEKTHl COBPEMEHHBIX
UCCIIe/IOBaHW B~ OWOJOTHH,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
1O BUOJIOI'MHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMs — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM MpoOiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannpie ¢ Ouonorueil. 3HaueHue OUOIIOTUU B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IIPUPOIBI

JXKuBble cuctembl Kak mpeAaMmer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYISIUOHHO-BUI0BOM, 3KOCHCTEMHBII
(buoreonieHoTuueckuii), OmocdepHsiid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbBIE TPHU3HAKH >KUBOTO. JKU3Hb Kak ¢opMa CyIIecTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMarusanms, Metaadanmui. IloHsATHe o0 3aBHUCHMMON M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumore3a. Ilonstue BBIOOpKM M €€ JOCTOBEpHOCTh. Pa3zbpoc B
O6uosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3YJIbTaTOB.
[IpnunHBEl HCKaXKEHUsT pe3yJbTAaTOB JKCIEpUMEHTA. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka xak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QyHKIIMOHAIbHAS €AMHHIIA XKUBOTO. VICTOpHS OTKpBHITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToapl MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHN: MUKPOCKOIIHSI, XpoMaTorpadus,
anexTpodopes, METOJ MEUEHBIX aTOMOB, nuddepeHnraibHoe

LHEHTPUPYTUPOBAHUE, KYIHTUBUPOBAHHUE KIETOK

22

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTpPaMUKpPOIIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYpPUPOBAHHUU KIIETKH,




TEIUIOPETYISuU. MUHepaibHbIe BEIIECTBA KICTKHU, WX OHOJIOTHYECKasl pPOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH cOCTaB  OENKOB.
Crtpykrypbl OenkoBoi Mousekyibl. [lepBuunas cTpykTypa Oelika, MeNnTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUUHAs CTPYKTYphl. JleHaryparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbl, OJIMTOCAXAPUAbl U IOJIHUCAXAPUIBL.
OO0muit mnnaH cTpoeHuss U (PU3UKO-XMMHUYECKUE CBOICTBA  yrjeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlummapl. T'unpodumnbHO-rHApodoOHBIe cBolicTBa. Kiaccupukanus JIMOUIOB.
Tpurnuuepunsl, dochonunuasl, BOCKH, CTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mre cBoicTBa OUONIOrHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TTOTYITPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HyKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. IIpuniun xomminementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxuu JJHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexkBennposanue /JHK.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE WCCIIECTOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHYeckass MW Ipokapuotuueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBaHHE SYKApHUOTHYECKOM kieTku. [lmazmarmueckas
MeMmOpana (ruiazmanemma). CTpyKTypa Iuia3MaTudeckoil MmeMmOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM  (nuddysus,
obneryénnass nud@ysus), aKTUBHBIN (TMEPBUYHBIA U BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora HaTpwuii-kaaneBoro
Hacoca. DHJIOIMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CtpykTypa 1 QyHKIIMU KJIECTOYHON CTEHKHA PAaCTEHUM, TPUOOB.

Hutommaszma. Iluto3ons. Ilutockener. JIBukeHwe muTomia3mel. OpraHouabl
kiIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpOeHHE U (yHKUMU. B3anuMocBs3b
OJTHOMEMOpaHHbBIX OPraHouA0B KJIEeTKH. CTpOEHHE TpaHyJIIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit
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(arpaHyisipHBIA) SHAOIUIA3MATHYECKUN peTHUKyIyM. CekpeTopHas (yHKUIUS
annapata ['onpmku. TpaHcmopT BeliecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenre W (DyHKIMHM MUTOXOHApPUN M TuacTui. llepBuduHble, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBHI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kietku CrtpoeHne M (QYHKIUMM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounslii nentp. CTpoeHHE U [BHXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIE MaTpukc. lIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpOMOCOM B HHTEp(]A3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTenbHOM, YKUBOTHOU, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN U TEeTepOTpOHBINA. YuacTue KuCIopoaa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecriedyeHue KiIeTKu: mnpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
MeTtabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JIEHUCTBUS.
Kodepmentsl. OTinuns GpepMEHTOB OT HEOPraHUYECKUX KaTannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEePMEHTATHUBHBIX
peaxiuii oT pa3nUYHbIX (PaKTOPOB.

[lepBuuHBIil CHHTE3 OpraHMYECKHX BellecTB B KieTke. dPortocunte3. Pomp
XJoporiacToB B mporecce (orocunTesa. CpetoBas u TemMHOBas (asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BnmsiHuEe paznuyHbBIX (PAKTOPOB HA CKOPOCTHh
¢dorocunTe3a. 3HaueHue HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUIIUPYIOIIHE
OakTepuu, KeIe300aKTepuu, cepoOaKTepHH, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Bumel Opokenus. [IpomykTel OpokeHUs H UX
WCIIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
stamn. ['Mukonn3 — 6ECKUCIOPOAHOE pACHICTICHUE TIIOKO3HI.

buonornueckoe oOkucCiIeHUE, WIH KIETOYHOE JblXxaHHe. Poinp MUTOXOHIpUK B
rporeccax OHOJIOTUYECKOT0 OKHCIICHUS. [{uknuueckue peakiuu.

OxucmurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa
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BEIIECTB Tepes aHa3POOHBIM. DPPEKTUBHOCT IHEPIETUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHON nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpumHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILJICIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpancnoptHbeix PHK B OGuocuHTe3e Oenka.
VYcnoBust OuocunTe3a Oenka. KomupoBanwe amMHHOKUCIOT. Poms pubGocom B
OouocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perymsamnus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIil roMeocTas.

Bupycsl — HekierouHbsle (OPMBI JKU3HH M OONHMraTHble napasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycubie 3a0oneBanus uenoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-19,

conuaJibHbIC U MCIUITUHCKHUC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl U perymsius. HWurepdaza u MuTos.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecuHTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEPHOIbI HHTEP(Da3bI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rariou bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenue xiieTkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASINNE B HUX IPOLIECCHI.
Tunsl MuTo3a. KapuoknnHes m nurokmHe3. buonornueckoe 3HadeHME MHUTO3A.
Perynsmus mutoTndeckoro nukia kiaeTku. I[lporpammupyemas kietouyHasi rudens
— amomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHUYecKasi CHCTeEMa

OOHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpTraHU3MBbI u
MHOT'OTKaHEBbIE OPTraHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIIOYash BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHHE, CHOPYJIALUSA,
(bparmMeHTays, KIOHUPOBAHHE.

[TonoBoe pazmHoxenue. [lonoBeie kiaeTku, win rametsl. Meitos3. Ctaauu meiosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cMbIci Meiio3a
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1 IIOJIOBOTO IIporiecca. Meo3 v ero MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepMaToreHe3 U OOIEHE3.
Crpoenue mnoioBBIX KiIeTOK. OmIoJ0TBOpEHHE U SMOpPUOHAIBHOE pPAa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTOreHes). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
Apo0JieHUsT MJIEKONMTAIOMIMX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBaloOIIerocs 3apoibllia (3MOpUOHANbHAs HWHAYKUMSA). 3akiajka IJIaHa
CTPOEHUS JKHBOTHOIO KaK pe3yJbTal HEPapXWYECKUX B3aMMOJACHCTBUI TI'€HOB.
Bnusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXKaroIIeH
cpenpbl.

Poct u pazutue xxuBoTHBIX. [locTaMOpronanbubli nepuoa. [lpsmoe n Henpsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAU€HUE NPSIMOrO0 M HENPSMOIO pPAa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHbIX. DaKTOpHl peryiasuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
KUBOTHBIX U 4enoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasMHoxeHne u paszButue pacteHuid. ['ametodputr u cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pactenuii. (OOpa3oBaHue CHop B TMpolecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHni. OO0pazoBaHue 1

Pa3sBUTHEC CECMCHHU. MexaHu3MbI peryjidannuu OHTOTCHE3a Yy paCTeHI/Iﬁ " ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL I OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIIBHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMoO3uroTa, rerepo3nurora, 4YucTasd JIMHUA, TI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-ICCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIelyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCcTOTH raMerT.

AHanuzupyroniee ckpeuiuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Paciienuienne npru3HAaKoB IIPU HETIOJHOM JTOMUHUPOBAaHUU.

JuruOpuaHoe ckpemuBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

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




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJEeA0BAaHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid U TeTeporaMeTHbd mnoi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue INpU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

I'enoTun kak uenoctHas cucrema. [lnenorponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npu3Haka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotnnmyeckas n3MeHUUBOCTh. CBOMCTBA F€HOTUITHYCSCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas W3MEeHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. PO KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHass U3MEHYUBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYyTAalWU. SIepHbIE W IMTOIUIA3MAaTHYECKUE
MyTaru. COMaTHYECKUE U TIOJIOBbIE MyTalMK. [ [puYrHBI BOBHUKHOBEHHWS MyTalIHiA.
MyTareHpl M WX BIHMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAIlMOHHOTO
nporiecca. 3aKOH TOMOJIOTHUYECKHUX PsIIOB B HacleACTBeHHON u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKM  YEJOBEKAa: TIEeHEAJIOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeAeseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamm3a.  HacnencrBeHHble — 3a00jeBaHUs ~ YeJIOBEKa. | €HHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bonezuu C HACJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEMIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYECHNH T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukanus ¥ ceNeKius. 3apoxkaeHre CeJIeKIIMU U jomecTukaimu. Yuenue H..
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJbTYPHBIX PACTECHHH.
Ponb cenexiyu B co3qaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEACTBEHHOW M3MeHunBoctd H.M.
BasuiioBa, ero 3nauenue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYyAIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MpPOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C IMOMOUIBIO OLEHKH
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
NckyccTBeHHBIN MyTareHe3 Kak METOJl CeNEKIIMOHHON pa0boThl. PaguanimoHHbIi 1
XUMHUYECKU MyTareHe3 Kak MCTOYHUK MYTaluid Yy KYyJIbTYpHBIX (QopM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PEIAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 11151 mosmydeHust HCXOAHOTO MaTepraia sl CeIEeKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBugoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wi UHOpuAMHT. HepoicTBeHHOE CKpelBaHWe, WM ayTOPUIUHT.
I'ereposuc u ero npuumsbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruiomusi MEXBUIOBBIX THOpUAOB. JlocTikenus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, NCNOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapakTepUCTHKa. TpaAulMOHHAas  OHOTEXHOJIOTHS:
xje0oneyeHre,  MOJydyeHHEe  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX TEXHOJIOTHIA.
[IpousBoncTBO  Oenmka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpynpoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHns W TEpCIIEKTUBHI
XpPOMOCOMHOW M T€HHOM WH)XeHepuu. MeaunuHckue OHOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/IC OpTraHu4eCKOro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHUS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepuu, apxeu, OJHOKIETOUYHbIE TPUObI, OJHOKIETOUYHbBIE BOJOPOCIH, APYTrHUe
npoTUCThl. KoJOHMAIbHBIE OpraHu3Mbl. J|BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amEOouaHOE, KTYTUKOBOE, PECHHUYHOE. 3allUTa Yy OJHOKIJIETOYHBIX OpPraHU3MOB.

Pa3apaxuMoCTh y OJHOKJIIETOYHBIX OPraHU3MOB. TakcuChl
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MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBS3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEH:
oOpasoBarenibHas, IOKPOBHAas, MPOBOAAIIAs, OCHOBHAas, MEXaHUYECKasl.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIONIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHud. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI U
Hactuu. lloriomenne BOJBI, YIJIEKUCIOrO Ta3a W MHUHEPAIbHBIX BEILECTB
pactenusimu. [Ipixanue pacrenuid. Auddys3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cuctembl pacTeHuil. BeineneHue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. DUTOHUUIBI.

PazgpaxxumocTs M peryisiuus y opraHu3mMoB. Pa3gpakuMocTb W peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3aMMOCBS3b  4acT€il  MHOTI'OKJIETOYHOTO
opraHnusma. TKaHI/I, Oopradbl U CHUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
JKABOTHBIX TKaHEU: JIUTENHAIbHASA, COCAWHUTENbHAs, MBIIIEYHAs, HEpPBHAs.
OcoOenHoctu CcTpoeHHs, (YHKIMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl U CUCTEMBl OPTraHOB KUBOTHBIX. DYHKIIMM OPraHOB M CHCTEM OpPIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOUYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOYHBIX JKMBOTHbIX. IluTanume »xuBOTHBIX. IluTanue
MMO3BOHOYHBIX )XKHBOTHBIX. [[pixaHue xuBOTHBIX. KokHOE mpixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHW€e TO03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTejbHasi cUCTeMa 4YeloBeKa. MexaHu3m
BEHTWJIAIIMK JIETKUX Yy TTHIl W MIJICKONMUTAIOMUX. TpaHCIOPT BEImIECTB Y
opranu3moB. TpaHcHoOpT BeUIECTB Yy UBOTHbIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. OBOJIONUOHHBIE  YCIOXHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. BblIeneHue y opraHu3moB. Beiaenenue y
#KUBOTHBIX. CoKkpaTtutenbHble Bakyonu. Opransl BeieneHusi. CBs3b MOJOCTU TENa
C KPOBEHOCHOM W BBIICIUTEIIBHON CUCTeMamMu. BplneiieHHMe y MNO3BOHOYHBIX
JKUBOTHBIX. 3aliUTa Yy MHOIOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI M uX

IIPOU3BOJHEIC.
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PaznpaxkuMoCTh U peryisius y OpraHu3MoB. Pa3apaxuMocTs Yy OJHOKIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJslus y MHOTOKICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedieKTOpHas peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMOHHOE YCIOKHEHNUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4eoBeKa U €ro 310pOBbE

OpraHbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. J[elicTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedrekc u pednexropHas ayra. be3ycioBHbBIE U YCIOBHBIC PEIICKCHI

5.2
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3ammTa opranu3ma oT OosiesHed. MimmyHHast cuctema venoBeka. Kietounsiii u
rYMOpajJbHBIA HUMMYHHUTET. Bpoxa€HHBIN, NpuoOpeTéHHBIN crneunduyueckuit
umMmMyHuTeT. Teopuss  KIOHaJIbHO-CeleKTUBHOro uMMmyHutera (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHocHast cucrema u e€ opransl. Cepile, KpOBEHOCHbIE COCYAbl U KPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

54

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTteMa deloBeka. JlpixarempHas TOBEPXHOCTh. Perynmsamus  IbIXaHUs.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

[MumeBapurtenbHas cucreMa uenoBeka. OTIenbl MHUIIEBAPUTENBHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmoHupoBanue HeppoHa. unbTpanus, cekperus 1 00paTHOE BCachIBaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpa3zoBaHuEe MOYH Y YETIOBEKa

5.7

,HBI/I)KCHI/IC YelloBeKa: MbImieyHass cucreMa. CKeleTHBIC MBI B HX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopust sBoMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. IIpeAnochUlKM ~ BO3HUKHOBEHUS

napsuHMU3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.




JIBmokymue cuibl 3Boionuu BuaoB 1o Y. JlapBuHy (BbICOKAas MHTEHCHBHOCTH
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanpHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHUE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus /x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (PaKTOpPHl (ABWKYIIME CHJIBI) OSBONIONUH. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3onsmus TOTTYJISILIAMNA: reorpaduueckas
(mpoctpaHCcTBEHHas1), Oroaoruueckas (penpoayKTUBHAs).

EctectBennbiii  orOop — HampaBimsAoomuid  ¢dakrop sBomoonud.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUH, pa3pbIBAIOLIUI
(nm3pyntuBHbIi). [TonoBoit oT6Op.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE  MpHCIIOCOOIeHMH Yy  opraHu3smMoB.  ApoMop¢do3bl U
uanoanantanuu. [IpuMeps! npucnocobneHuit y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BupmooOpasoBaHue kak pe3ysbTaT
MUKposBotoiu. M3onmsamus — kirodeBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYECKOoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJIUIUIOWUIU3AIIHS,
rubpuanzanys). JJIMTeNbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponb 3BOIMIOLIMOHHON OMOJIOTHM B Pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHMS
OropazHooOpa3usi. MUKPOIBOIIOIMSA W KOJIBOJIOIMS TMApPa3uTOB M HMX XO35CB.
Mexanuzmbl popMHpPOBaHUS YCTOMUYUBOCTH K AaHTUOMOTHKAM M CIIOCOOBI O0OPHObI

C HeH
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MeTtoapl u3ydeHuss Makpos3Boironuu. [lageoHTomornyeckue MeTOAbl M3YUYEHHS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpaduyeckue Metobl u3yueHust Botonud. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHUYECKAE METOJbl HM3Y4YCHHUs
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IBOJIIONMH. | €HETHYECKHEe MEXaHU3MbI JBOJIOLNHUHA OHTOTEHE3a W TIOSBICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTUYHBIE W  AQHAJOTUYHBIE  OpPTaHbI
Pynmumentapaple  opraHbl M aTaBU3MbL.  MOJEKYJISIPHO-TCHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHUE  METOIbl  HM3YYCHHUS  DBOJIOIUH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBmiIa) 3BOMONKMUA. HeoOpaTHMOCTh 3BOJIIOIUH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMITOB YBOJIIOIIUN

Hayunble runore3bl MNpPOUCXOXKICHMsS JKU3HM Ha 3emie. AOHOreHes H
naHcnepmus. JloHay4Hble PEeAICTaBICHUS O 3apOKICHUH KU3HU (KPEallMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. TIlactepa. IlpoucxoxieHue >KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bosrouuu. [lmanerapHas (reosiornyeckas)
9BOJIIOLMUS. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHMYeCKUX
BemiecTB u3 Heopranuuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosrMepoB u3 MoHoMmepoB. KoaunepBaTtHas runote3a A.M. OnapuHna, rumoresa
nepBuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runore3a [. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meronapl e€ uayudeHus. Vckomaemble OpraHMYeCcKHE OCTAaTKH.
I'eoxpononorust u e€ Meronpl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJICTOK. OBONIONUA MeTabonm3ma. BO3HMKHOBEHHWE TEPBBIX OIKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MepBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Tpoucxoxxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpYycoB. [Iponcxok/ieHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBeHUE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJNIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pacteHuid. Bbixox pacrenuit Ha cyumry. IlosiBieHue CHOpOBBIX pacTeHHH U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIpoucxokneHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tamnbl H3BONIONMU JKUBOTHOTO Mupa. OcCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUSA ITO3BOHOYHBIX.

[Tpoucxoxaenne ampuoduit u pentwnmii. [IporcxoxaeHHe MIECKOMUTAOIINX U
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ntun. [lpuanun xmodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMH U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazuTue xu3HM Ha 3eMiie IO 3paM U IepuogaM: apxeul, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [losiBieHne U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiuuioro. [Ipuuyunbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosoruu. Meronsl aHTponosniornd. (CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH YeroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yeaoBeka OT )KMBOTHBIX. [IpsIMOX0XKeHrEe U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JiBmxymue cuibl ((akTopbl) aHTpONOreHe3a: OHOJIOTHYECKHE, COIHAJIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIFOJIEH.
UYenoBek  yMenblil, TIEpBble  H3TOTOBICHUA opyaui  Tpyaa. UYenosek
MPSMOXOJISAIIMNA U TIEPBBIA BBIXOA JIOAeH 3a mpenensl Adpuku. Yemosek
reienb0eprckuii — oOIUi NpPeJoK HEeaHIEepPTATbCKOro YeloBeKa W YesloBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a MpeneiamMu AQpuki.

DOBONIOIUS COBPEMEHHOI'O uesnoBeKka. EcTecTBeHHBI OTOOp B MOMYJISALHUAX
yenoBeka. MyTalMoHHbI nporiecc W noiaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISAIHUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeonHas
(eBpasmiickasi), aBcTpaJlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHuKaHCKas). BpeMss M IyTH pacceleHHs 4elloBeKa I10 IUIAHETE.
EmuacTBO  4yenmoBeueckux pac. HaydHas  HECOCTOSTENBHOCTb — pacu3Ma.
ITpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBHUSAM OKpYXKarolled cpembl.
Bnusiuue reorpaduyeckoit cpeasl M Apeiida TeHOB Ha MOPGOJIOTHIO U

(U3HONOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosioruu. CBsi3b IKOJIOTUH C IPYTUMH HAYKaMHU.
Meroast skonoruu. lloneBbie HaOmOAEHHUS. DKCIEPUMEHTHI B HKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUe B SKOJOTUU. MOHUTOPHHT

OKPYIKaIOIIeH Cpebl: TOKAIbHBIN, pErHOHAIbHBIN U TJ100aIbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
JKOJIOTMUECKUX (PAaKTOpOB: abMOTHYECKHE, OUOTHYECKHE, aHTPOIOTI€HHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkoyoruyeckuit gaxrop. [eiicTBue pa3HbIx
Y4acTKOB COJIHEYHOIO CIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKUE TPYIIIbI
pacTeHMil M JKUBOTHBIX MO OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTornepruoausm.

Temnmepatypa kak okojorumdeckuii ¢akrop. JlelicTBue TemmepaTrypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak okonoruueckuit  dakrop. [IpucmocobneHust pacTeHHil K
MoJi/Iep>kaHuio BoAHOTrO Oananca. Kiaccudukaius pacTeHU MO OTHOIIEHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAsA, MOYBEHHAS,
ryOWHHAs  TMOAMOYBEHHAs, BHYTpPUOpPraHuU3MeHHas. DU3NKO-XMMHUYECKHE
OCOOEHHOCTH CpeJl oOMTaHMs OpraHu3MoB. l[IpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonornueckue purmsl. BHemnne u BHyTpeHHHE pUTMbl. CYyTOUHBIE U TOJIMYHBIE
putMbl. [IprcrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHil
KU3HH.

XKuznennsle popmbl opranusmos. [loHsTHe o xu3HeHHON Qopme. Ku3HEeHHbIE
(GOpMBI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTAPHHUYKH, MHOTOJICTHHE TpPaBBHI,
OJTHOJIETHUE TpaBbl. JKu3HEHHBIE (HOPMBI )KUBOTHBIX: TUAPOOHOHTHI, TEOOUOHTHI,
a’poOuOoHTBL. OCOOEHHOCTH CTPOECHHS U 00pa3a KU3HU.

buotnueckune daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIIHAYECTBO, cCUMOMO3 U ero ¢opmel. [lapazutusm, kKoomeparusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxXJeOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUSA  (Tomuueckue, Qopuueckue, ¢adpuueckue). 3HauYEHUE
OMOTHMYECKMX B3aUMOJICHCTBUN [UIS CYIIECTBOBAHHSA OPraHU3MOB B Cpele

obutanus. [IpUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKHU momymsinuu. [lomynauus kak Ouojoruveckas

cucrema. Poiib HEOTHOPOTHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOCHHOCTEH
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O6uosioruu BUIIOB B (DOPMHUPOBAHUU TPOCTPAHCTBEHHOH CTPYKTYPBI TOIMYJISIIUMA.
OcHOBHbIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IONYJISLUH.
JluHaMuKa nomyisuuu U €€ peryisauus. buoTudeckuil NOTeHIUaN MOIYJISLUH.
MognenupoBanue IUHAMHMKU — nomymsinud.  KpuBele  pocTa  4YHMCICHHOCTH
nonyisiuuu. Kpusble BbDKMBaHMs. Perymsanus 4uCIEHHOCTH MOMYJISILUI: POJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKojsoruueckol Hume Buaa. MectooOutanue. MHoromepHas
Mozenb dKonorndeckod Humm Jx.M. XatumHcoHa. Pa3zMepbl 3KOIOrMYecKoin
Humy. [ToTeHnmManbHas ¥ peaan30BaHHAS HUILIN.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUI0B

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuOIlEHO3€. DKOCHCTeMa Kak OTKpbiTasg cucrema (A.[Jx.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: IMPOJAYIIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu U CETH.
Abuotnyeckue 6m0oku dKocucTeM. [TouBbl M MIBI B 3KocHcTeMax. Kpyrosopot
BCIICCTB U IMOTOK SHCPIrUH B OSKOCUCTEME.

OcHoBHbBIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCHHM M WX IMPUYHUHBL. AHTPONOIE€HHbIE BO3ICHCTBUS Ha
cykueccun. KimmmakcHoe cooOuiectBo. bruopaznoobpasue 1 moiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipupoanpie 3KOCHUCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOIIOT€HHBIMU U IPUPOJHBIMH 3KOCHCTEMAMM.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTponu3alus TopoAcKoi (ayHbl. buonornueckoe u X03sIiICTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

[TepeHoc sHepruM M BEHIECTB MEXIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3mMosB, HOHyJISII_[I/If/’I U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBIX U

AHTPONOT€HHBIX BO3CUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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CyllecTBOBaia >kM3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps! u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecMe B Ouocdepe.
KpyroBopotsl BemiectB M OHMOr€OXMMHUYECKME LUKIBl (yIJepojaa, a3oTa).
PurmuunOCTS siBCHMIT B Onochepe.

3onanbHOCTh OMOcheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMEUIaHHbIE U IIWPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHMYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
YKUBOTHBIN MUP OMOMOB CYIIIH.

Crtpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OIICHKAa X PECYpPCHOIO IMOTEHIHMAIa U
o6uochepHbIx QyHKIUN

DKOJOTHYeCKHe KPU3UChl U UX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mousel. OXpaHa MOYBEHHBIX PECYpPCOB.
W3menenue knumara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBL.
Kpacubie xaurn. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Boranmndeckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PanmoHasieHOE ~ TIPUPOJIONOIB30BAHUE W COXpPAHCHHE  OHMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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