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MOSICHUTEJIbHAS 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpeaHero oOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe dDeneparbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray0naéHoro ypoBHs uszydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenupanin  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKUM, CpPEAHUM
o01MM, cpeHUM NpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIbIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX WU Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C NpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTM HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHON, SKOJIOTUEH, TICUXO0JIOTHUEN, CHOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUEe o
Heau M 3ajayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpPHUpPOBAaHHME TIO pa3jieliaM H TeMaM, paclpelesieHue TO0 Kjaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4Y€HHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIee pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIIJICHUSI, TPEACTaBICHUNA O 3J0pPOBOM 00pa3e >KW3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OOydYeHHUS U B
GbOopMHpPOBaHUM OCHOBHBIX BHUAOB Yy4e€OHO-MO3HABAaTEIBHOM  JIE€SITENIbHOCTH
OOydJarommMxcss MO OCBOCHHIO CONEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE cpeaHero o0I1iero oopa3oBaHus.

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



pacimiMpeHie U yriayOJieHne 3HaHuWd O0OydYaroIIMXCsl O KHBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OWOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLUOHHOIO YUYEHUS U HKOJIOTUH.

N3yuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K IMOCIEIYIOIIEMY MOJIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHUS COCTABIISIET 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 YrIyOieHbl OHWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KHUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIEro
BbIOOpa mnpodeccun. Bo3MokHa Takke HHTErpauusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSMH, TOJYYEHHBIMU OOYYaIOIUMHUCS TPH H3YYECHHUU
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mnpenmery "buosorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBI U 53BOJIOLMOHHBI MOAXOABl K H3YYEHHIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTMH, SMOPUOJIIOTMU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOy4yarolMuXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHe, OCHOBBI SKOJIOTHUHU U y4eHHe 0 brocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vu M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMYyJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acCleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MATEpUaNa B COAECPNKAHUM MPOTrpaMMbl
no OMOJIOrHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



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

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

OCBOEHHUE 00YYarOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
npaBuiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTAX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJIOTUM pa3BUTHS, TE€HETUKU U
CEeJIeKIIMM, OUOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHUH, MaJeOHTOJIOTHH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTHYECKHX
UCCIeNOBaHUM B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaZIcHMEe OOydYalolUMHUCS YMEHHUSIMU: CAMOCTOSATEIBHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIHMIO; I0JIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH U  3KOJOTMYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)KarolleW NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO H
3MI0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@rIaKTUKKA UH(GEKIIMOHHBIX 3a00J€BaHU, TIPaBUJIa MTOBEICHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTU COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa,; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYaIbHBIX 1 TBOPUECKUX CHOCOOHOCTEM
B IMpoIleCCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOAO0JOTruei
OMOJOTNYECKOTO UCCJIEI0BAHMS, IPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACITUPOBAHUS OUOIOTHYECKIX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YJarONUXCsl IICHHOCTHOTO OTHOIICHHSI K )KUBOW TIPHUPOJIE B
I1EJIOM M K OTJICTTHHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOIE, OXPAHBI
BUJIOB, DKOCUCTEM, OUocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0POBbSI
OKpYXXAIOITUX  Jirojie  (coOmroeHuss Mep NporiIakTUKU — 3a00JIeBaHUM,
oOecrieueHne 0€30MaCHOCTH KU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUU B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOIO  BbIOOpa  00yYarolMMHUCH
WHIUBU Ty aIbHON o0OpazoBarenbHOI TPaeKTOPUH, CHOCOOCTBYIONIEH
nocJeyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OHUOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeiHero odiero odpazoBanus, coctasisier 204 yaca: B 10 kimacce — 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  OMOJIOTHYECKOTO 00pa3oBaHMsl B OpraHM3AIUSAX  CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTUH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4JaroIMXcs B BBIMOJTHCHUU TPOEKTHBIX M YUCOHO-MCCIICI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIASIACTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.



COJEPXXAHME OBYUEHUA
10 KJTACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TMPUKIAJHBIE M TOUCKOBBIE HAy4YHbIC WCCICAOBAHUS B
OHOJIOTHH.

3HadeHne OMOJOTUU B (POPMUPOBAHUHU COBPEMEHHOM €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. dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMM C JIpYyruMU Haykammy, «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,
CI0KHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMU,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJIIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuocdepHsniil. Ilporecchl, MPOUCXOIAIIUE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3allMsl, MeTaaHanu3. [lonaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumoresa. [lonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXXEHUs PE3YIbTATOB JKcnepuMmeHTa. I[lonsaTue
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



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

O6opynoBanue:  ynabopaTopHoe  OOOpyIdOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METOJOB IIPU
W3YUYEHHUH 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. Ilineitnen, P. BupxoB). OCHOBHBbIE IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJ0B MUKPOCKOIIUI.

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

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKAN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEareHTa, y4acTUe B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperyysiuuu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. buonornyeckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [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, Qocpoiunuasl, BOCKH, cTepounibl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoct. IIpaBuno 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 pynkuuu AT®. BoccTaHoBieHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [J[pyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMPYKmMypsl U QYHKYULl OUOMONEKYNL 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 XMMHUYECKHX JJEMEHTOB B HEXHUBOU
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 MOJIEKYNb», «CTpOoeHHE MOJEKYII
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.



CrpoeHnue npokaproTuueckoil kiaetku. Kinetounas cteHka OakTepuil 1 apxei.
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 BEWIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPHYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 HAcoca. DHJOLMTO3: MUHOLMTO3, (haroruTo3. Dk3ouuTo3. Kiuetounas
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 (yHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHue TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHBIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmku. 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. Cumouoecenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE W  CIIOXKHBIE  IIACTUIBl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTkn CTpoeHue M PyHKUUH HEeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. KieTodynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKHU
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoILIa3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppazHOM siape. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBIL. Jlunamuka s0epHolt 00040YKU 6 Mmumose. AHoepHviii
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKAPHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

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

O6opyioBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MONIM3a W JAEIUIA3MOJU3a B
PACTUTEIbHBIX KIIETKaX».

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(PHBIN M reTepoTpodHBIi. YyacThe KHUCIOpoaa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanienne AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHUYECKUX KaTalau3atopoB. benku-
aKTUBATOPhl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nUSMeHmyvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpPOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

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

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

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

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporeccax ouojgoruueckoro okucienus. Lluknnaeckue peakiuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmasel. IlpeumymiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB mepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 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
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpyAOBaHHUE JIsI MIPUTOTOBJICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

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

JlabopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

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

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. I'mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycel — HekieTouHble (hOPMBI )KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux supycos, PHK-cooepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

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

buoungopmamuxa: unmeepayus u anamus o6orvuiux maccueos («bigdatay)
CMpYKmMypHuIX Ouoiocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
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
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUI) TIEPUOIbI HHTEP(DA3BI.

Martpuunbiii cunres JAHK — pemmkanwmsa. [lpuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTHUIl. JIUTIJIOWJHBIA 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.

Perynsiumss mutoTHueckoro nukia kietku. [Iporpammupyemast kiaerouyHas
rudesb — anornTo3.

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

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 KOHUMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENCSTCIBHOCTH  OJHOKJICTOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, APYrue MpoTUCTh. KOoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTel MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak equHoe uenoe. I'omeocras.

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

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIleyHas, HepBHas. OcoOEHHOCTH CTPOCHUS, (PYHKIHA U
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 opranuzmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEO0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEeJIOBEKa.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTkU. KoxxHoe apixanue. [IprxarenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa YeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsus npixanus. JlprxareabHble 00bEMBIL.

TpaHcnopt BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y XKUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplla v €€ peryJisiuus.

Beigenenue y opranu3mMoB. Beigenenue y  pacteHud. Beigenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM U BBIJIETUTENBHONW cUCTEMaMU. Brinenenue y



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

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
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 Oone3Heil. UMmmyHHasi cucteMa udenoBeka. KietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuit
UMMYHHTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHuTeTra (I1. Dpnux, ®. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perymsanus |y OpramusmoB. Pazgpaxumocts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3zgpakuMoCcTh W perymanus y
pacTeHuii. PocToBbIE BEIIECTBA U X 3HAYECHUE.

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

['ymopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocreinmme», «Opranel LIBETKOBBIX PAaCTEHHI,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelIOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucremay», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHue HOKIEBOro uepBsi», «HepBHas
cuctema pbeio», «HepBHas cucrema ssrymkum», «HepBHas ~— cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOmuX», «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, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB 1o AeicTBrUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPAILIMU OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH 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 M pa3BUTHE OPraHU3MOB

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

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meno3. Craaun
meno3a. [loenenune xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO Tipolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApYyHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HaA U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH APOOJICHUS MJIICKOMUTAIOMIUX. 3apOJIbIIICBbIC JINCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpHOHAbHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3yibTaT HEpPapXUUYECKUX
B3aUMOJICUCTBUI TeHOB. BinusHue Ha 3>MOpUOHATIBHOE pAa3BUTHE PaA3IMYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne >xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HaUY€HHE NPSIMOrO M HEMPSIMOro



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MPUPOJEC. TUIbl poCcTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue U CMEpTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

PasMHoxxeHue u paszButue pacreHuil. ['amerodur u cropodut. Meiio3 B
KU3HCHHOM TIMKJIEe pacTeHuil. (OOpa3oBaHue cmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3mbl peryJisiluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecrmonaoro
pasMHOXeHUsA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHHUE 3BIJICHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zBuThe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JABYAOJIbHBIX pAaCTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynnoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMATO30U/10B, MOJIENb «L MK pa3BUTHS JISATYLLIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEenapaTax.

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

JlabopaTtopuasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIINX
pacTeHun».

Tema 11. I'eneTMka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE T€HETUYECKHUE MOHSITUSL U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUS, THOPUIBI, TCHOTHII, (PCHOTHII.



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, 0. A. ®ununuenko, 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. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3usi ruOpUI0B MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyromee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HaclIeIOBaHHUS.
Pacmierienre npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HApYILICHHE CLEIUICHUS MEXAY I'e€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTuka nojia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMmeTHbId I0J. ['eHeTuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue NMpu3HAKoOB, CLENJIIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIM ayuienn3M. B3anMoaencTBue HEaUIeIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTYeCKUN KOHTPOJIb PA3BUTHs PACTECHUM, >KUBOTHBIX M 4YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX TMPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MUKpoOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
WU3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIMU B OKOJEHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmumpt n cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanusupymollee CKpemuBaHuey, «HemonHoe nOMUHUpPOBaHHEY,
«CrenyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,



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

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpallUM 3aKOHAa HE3aBUCHUMOTO HAcCJEJOBAaHUS MNPU3HAKOB, MOJENb JJIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «Jpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUA Yy APO30(PUIBI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUibI
W3MEHYMBOCTH: HEHACIICACTBEHHAS M HACJICACTBCHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbIN
psin u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHYHUBOCTH.

['eHoTUIIMYECKAss U3MEHUNBOCTL. CBOMCTBA Fr€HOTUMUYECKON N3MEHUYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuIbI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBICE MYyTallMu. SnepHble U
nUToIIa3MaTuyeckue Myrtanuu. CoMaTUYecKUue U MoJjoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo n3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEMUYECKUX akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHU3MOB.

JemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuuber w  cxembl: «Bumbl u3MeHunBoCcTH», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MCHYHUBOCTEY, «Meiosy,
«OmnogotBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeT0BEKa», « Buapl MyTaruiiy.



ObopynoBaHue: *KUBbIe U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

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

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (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,
MOJIEKYISAPHO-TEHETUUECKH. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a0051€BaHus YelloBeKa. [ 'eHHbIE 1 XpOMOCOMHbBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HEeTHYEeCKOTO Ipy3a». ITUUYECKUE acHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITAaTOJIOTUSIM.

JlemoHcTpanuu

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

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTuKanust W CEJEKUHUs. 3apoKICHUE CEeJIEKIUU W JOMECTHUKAIUU.
Yuenne H. WM. BaBumoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponb celneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuUBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuuBoctn H. WM. BaBunoBa, ero 3HadeHue s
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHON paboThl. McKycCTBEHHBIM OTOOp: MacCOBBIM H
WH/IVBUAYaJIbHbIN. Otanbl ~ KOMOMHAIIMOHHOM  CEJIEKIIHUH. HcnbiTanne
npousBoanTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIICHKH
¢dbeHoTHIa TOTOMCTBA U OTOOP IO T'eHOTHUITy ¢ romolsio anaiauza JHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThl.
PannanimoHHbI 1 XUMHAYECKUI MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



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

[Toyuenue HOJIUIIIIONIOB. BuyTpuBuaoBas ruOpUaAn3aIIHs.
bnu3kopoACcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Wiu ayTOpuAuHr. ['erepo3uc W ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHnas rudbpunuzanus. [Ipeogonienne Oecruionus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX poaMYed  anus  co3gaHus.  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yeax VIVUUeHUs. CYUecmeyomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcnekmueHblX MmexHoN0Ul.

JleMoHCTpauun

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

Tabnuup! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH FOMOJOTUYECKHX PSIOB B HACIEACTBEHHOM MN3MEHUYMBOCTH,
«Metogpl cenekuun», «OTnanénHas rudpuauzanus», «MyrareHes».

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

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUHUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHos0rust ¥ CHHTeTHYECKAs1 OMOJIOT U

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunonHas
OMOTEXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonornyeckuii cunte3. OOBEKTb MHUKPOOHOJIOTHUYECKHUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BUTAMUHOB.

Co3nlaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIIMX HE BCTPEUAIOIINUECS B IPUPOJIe OMOCUHTETHUECKUE MTYTH.



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

XpoMOoCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbIXx JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON UHXKEHEPUU.

Menuuackue ouorexHonoruu. [loctrenomuas nudposas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YeJloBEeKa JUIsl OLIEHKM COCTOSIHUSL €ro 3J0poBbs. M cronb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEepUs».

JlabopaTtopHnasi padora «/3yyeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «bUOTEXHONOrusT — BaKHEWIIas MPOU3BOAUTENbHAS CHUiIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuUTHE IBOJIOLMOHHBIX NpeACTABJICHHUN B
omnoJiorumn

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

JIBroKyIIMe CUiIbl HBOIIOLMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pa3MHOXKEHHUsI OpPraHMW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmiieane cuaTeTHYecKOW Teopuu sBomonuu (CT3). HeirpanpHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHON TEOPHH B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

JleMoHCcTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpuponbl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBanue», «llopoasl romybeit», «MHoroodpasue KylbTYpHBIX (PopM
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHUJI 3BOJIIOIUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. Mukpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust KaKk 3jeMeHTapHas eIMHHIA 3BOJOLMH. COBpEMEHHBIE METO IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHIbI) HBOMIONMH. MyTalMOHHBIHN
npouecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. O@dekt
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdICEHUE 2eHemuieckKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux U manvlx  nonyaayusgx.  Murpauun.  M3onsuus  mOMyJiSLuig:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAOWIM3UPYIOIIMM,  pa3phIBaOLIU
(nm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOAIBOJIOLUU.
Bo3HukHOBEeHHE  MPUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoananrtauuu. [lpumepsl npucnocoOaeHuid y opraHu3mMoB: MOpP(HOIOrH4YecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — kimroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CIIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



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

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONM OWONOTMKM 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 H3MEHUYUBOCTHY», «llomynsimonHas
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 XUIITHUKOB U KEPTBY», «CxemMa
JEUCTBUS €CTECTBEHHOro o0TOOpa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «JKuBble uckonaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauum», <«llpucrnocobieHHOCTh OpraHUu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpykTypa BUAa B
npupoze», «Crnocodsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHuE
TPEX BUAOB JaHABIIIEH», «IDKOJIOIMUYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITonmumousl pacteHuit», «KamycrtHo-peneunbiii rTuopu.

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

JlabopaTtopuasi pa6ora «BpIsBIeHHE W3MEHYHBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

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

Tema 3. Makpo3BoIIOLNS U €€ pe3yJibTaThl

Metonbl  M3y4deHHS  MaKpOlIBOMIONUHU. [laneoHTonOrmyeckue MeTO[bl
uzydeHus: HBoimonuu. Ilepexonubie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue mMeronsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpBl U
¢dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGnactu 3emnn. Bumsi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIHHO-MOP(POIOTUUECKUE METOAbl HU3yUCHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMeHntapubsle  opraHbl M aTaBuU3Mbl.  MOJNEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOT€HETUYECKHX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuiia) 3BoJitoUMH. [IpuHyun cmenvt yHnkyui.
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  smiepbl»,  «Creronedanb»,  «Punnodute»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HaudanpHbple cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTMYHBIE Opra"bly, «PyIUMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OphI YeJIOBEKa W IMHUMIaH3e», «l JTaBHbBIE
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

O6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble rUmoTe3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpPOBEp)KEHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu U aCTPOOMOIIOTHS.

OcHOBHEIE STaIlbI HEOPTraHUYECKOU DBOJIIOIUH. [Limanerapnas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heoprannueckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB U3 MoHoMmepoB. KoanepBartHas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oynpona Jx. XomnaeitHa, reHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopust 3emum U MeroAbl €€ wu3ydyeHus. VIckomaemble OpraHU4ecKUe
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reoXpoHoJorus. I'eoXxpoHoIornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HavanbHble 3Tanbel OpraHudeckou HBoMOUMH. [losBiIeHHE W 3BONIOLMSA
NEPBBIX KJIETOK. DBOMIOLUSA MeTabonn3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMmeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJIOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICHINX pacTeHU. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX PACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue NBETKOBBIX
pacTeHUU.

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. [IpoucxoxaeHnue MIEKONUTAIOUUX 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 |
reojiornyeckux mpoueccoB. [losBieHre U paclBET 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. [Ipobrema coxpanenus 6uopasHooOpas3ust Ha 3emIie.

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

JlemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [1actepa mo
M3YUYCHHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUM», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKou 3Boonum», «Cxema 00pa3oBaHUS DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHnOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokiierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIEY,
«IInockue YEPBUY, «UEHUCTOHOTHEY, «PpIOBI, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne Xu3HU B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTue Ku3HU B
IaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUN
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJBDKH OPTaHUYECKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUN B
NEepBUYHON aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUSI pPaCTECHUIM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOEHUS] TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHble
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO 4Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OUOJIOrHYecKre, CollualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue dYenoBeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE MMOHTHJIBI — OOITHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaONUTEKU — JBYHOTHE MpEeAKH Jtofeh. YUenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIFOJAEH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuii —  OOMME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. YeloBeK HEaHAEepTAIbCKUAN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka U 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.

Uenoseueckne pacel. [loHstue o pace. bonbmme pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuncTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpY)KaloLeH Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(U3HOJIOTHIO YETOBEKA.

MexaucuuiuiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJISIUi. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KOABOMIONMHY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHHY, «I 0JOBHON MO3T YEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsHB», «CKeNeT dYelnoBeKa M CKEJEeT IIMMIIaH3ey,
«PynuMEHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpainonutTek», «YenoBek  ymenwlit», «YenoBek
NPSIMOXOIAIINIY, «JleHnCcOBCKUM dyenoBek» «Heannepranbib, « KpoMaHbOHIIBD),
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UeioBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OHOJICUCKUMM CIOKETaMHM TPOUCXOXKICHUSI 4YeJoBeKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena ueloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH 4YEJIOBEKAa U KHUCTHU
IMMIIAaH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKa, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aal TNl YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kalouei cpenoii

3apoxaeHre U pazButue 3kosoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
sK0oJ0TUH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.



Metoapt skosorun. lloseBrie HaOMIOMEHUS. DKCIEPUMEHTBI B SKOJOTHH:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KAIOIIEH CPEeJIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C MpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOMN KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmunpl n cxemsl: «Pazgensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CpeIbI».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI».

Tema 7. Opranu3msl U cpea OOUTAHUS

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

Abuotnueckue ¢akropel. CBeT Kak sKonorudeckuil daxrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEHUN M JKUBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHAJIbHas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuir ¢daktop. I[lpucrnocobnenus pacTeHHil K
noJiIepKaHuio BoJgHOro OanmaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3uKO-XxuMUYecKue
OCOOEHHOCTH Cpell OoOuTaHus OpraHu3MoB. llpucmocobieHus OpraHU3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBIL. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. Ilonste o JKu3HEHHON (opme.
XKuznennsle POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE



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

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUSI.

JdeMoHCcTpaIMuU

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemiIoKpoBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpPraHU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUs), «XulHudecTBOY, «llapasutusm», «KoHkypenmus», «CuMOuo3»,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUIEKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMH KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapuu Y KOJUICKIIMM PACTCHUH U JKUBOTHBIX, OOJIAJAONIMX dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTCHHM WM >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTHIYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpIisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH paCTEHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NMOMYJISIIMH

OKOJIOTUYECKHE  XapaKTePUCTUKUA  MOIMYJISLHH. [Tonmynsimuss ~ Kak
Oononornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUU: YHCICHHOCTb, IUIOTHOCT,



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

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

[Tonarue o0 sKoJOTMYECKOW HUIE BHaa. MectooOuTanue. MHoOroMmepHas
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.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormyeckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: [Ix. . XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIA  PA3JIUYHBIMU
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. buoneHo3 u ero crpykrypa. CBA3u MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrtema Kak OTKpbiTasi cucrema (A. JIkx. TeHncinu). OyHKIHOHAIBHbBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLECHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHUECKHE OJOKU
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.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @ayxmyayuu.
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. JKOCUCmeMbl 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.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. [opoxackas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (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 munoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKocUCTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YHCEID,
«IKonoruyeckas nmupamMua OMOMACChy), «IKOJIOTHUECKasi MUpaMUIa SHEPTUMY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia ITHIL |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO03KOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpazusi MEJKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
CJIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcHsl «IJKCKypCcHsl B arpo3kocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILIECTBOBaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



Yuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uochepsr u e€ cocra. Kupoe
BEIIECTBO OHOC(hEphl 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 Omocdepe.

3oHanbHOCTh Ouocdeprl. [lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIeCa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIMA )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepuanckuid, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azora B mpuUpone»,
«KpyroBopoT yriepona B mpupone», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanusiii gec», «IIIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTbiHs», « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0Iaf cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MPUYUHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTPOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENBHBIM M KUBOTHBIM Mup. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansemblie npupoanbie Ttepputopun (OOIIT).
boranudeckue casibl U 300JI0THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA U IPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. OcHoOGb



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

JleMoHCTpanumn

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLIETI'O OBPA30BAHUA

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 Kpad, CBOKO PoauHy, CBOM 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, POCCUUCKUX YYEHBIX B CTAaHOBJICHHE W
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 MMOCTPOCHUE YCTOMUHUBOTO 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, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBLHOTO BO3/ICHCTBHUSI )KUBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU TUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHM W OTAbIXa, peEryaspHas (Qu3nueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3J10POBBIO;

NOHUMAHUE LEHHOCTH MNPAaBWI HHIMBHAYyAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOM M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodheccHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTM4YECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

NOBBILIICHHE YPOBHS OSKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpPETaeMble TPH U3YYCHUU OUOJIOTHH
3HaHWS W YMEHHsS MpU PEIICHUH TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHJOB,
aKocucTeM, orochepsr);

AKTUBHOE  HEMNpUATHUE JCUCTBHUM, NPUHOCIIIMX BpEI  OKPYKAKOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HAIPaBJICHHOCTH, yMEHUSI
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
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

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 PEIIEHUU MpodieM
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, MMOMCKA MyTEe BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs  OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh MOJy4yaeMble 3HAHUSA JJi1 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 HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIS
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 OOYyUaIOIIMXCS
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 KOMIETEHUUH OOYyYalolMUXCs; CIOCOOHOCTh
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS U  YHUBEpCAJIbHble yduyeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatonierocss OyayT cQOpMHUPOBaHbl I103HABATEIbHbBIE
yHHUBEpCaJbHble yueOHbIE AeMCTBHSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsITUBHBbIE YHUBEpCAlbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHas
NeSATEIbHOCTb.

MeTtanpenMeTHble PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI TOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOATENbHO  (QOpPMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHHHM 3HAHMM NPUEMBI JIOTMYECKOTO MBILIEHUS
(ananuza, CMHTE3a, CPaBHEHHUSI, KjIaccu(pUKaIu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C IOCTABICHHBIMU LIEISMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 00bsICHEHUSI (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCYXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPHUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS,;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHWH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEATBHOIO,
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, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETAlHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHUIO B Yy4eOHBIX
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 CUTYaLIHSIX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUS, HaXOJIWUTh apryMEHThl [JIsl JIO0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh IIOJyYEHHbIE B XOJE pEIICHUS 337auyd  pPe3yJIbTathl,
KPUTUYECKU OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) pabora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upoBaThH



WH()OPMAITHIO PA3TMIHBIX BHIOB M (hOPM TIPEACTABICHHS, KPUTHIECKUA OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosoruueckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJIHEHUSI YUEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIUCKYCCHUM TIO CYIIECTBY OOCYXaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOaMHM OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS JIPYTUX JIFOJEH, MPOSBIATh YBAKUTEILHOES OTHOIIEHNE K COOCCETHUKY
U B KOPPEKTHOU Gopme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHnr OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN yIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIMIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh ILEIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH W
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
OOIIMii 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 MHUIIUATUBHBIM.

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 IOCTYIIKax IO OTHOLICHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYyIHUpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HECHHBIX 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:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJITATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpPUIAEMBIX JIEMCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PePICKCUU I OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU AaHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH Ce0sl, TOHUMAsi 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 COJEpPKaHHS YydyeOHOro 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, UHTEPIIPETALMN U MPEe0OPa30BaHUIO0 3HAHUM, BUBI 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
KJlacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TpoOJieM  palMoHAIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMoJI0THNY;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U pPa3BUTHE), OMOJIOTHYECKHE TEOpUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHocT T. Moprana), yuyenus (H. WU. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TMEPBOTO TOKOJICHUS, PACIICIUICHUS, YHCTOThI TaMer,
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 U YEJIOBEKa, CTPOCHHUS OPTraHOB 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 reTepOoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHA,
Pa3MHOXKEHHS,  HWHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHE, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
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 U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTOopamMu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTENbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEeMaTUYEeCKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIETyeMbIMU OMOJIOIMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, J€NIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M MpPaKTUYECKHUe padOThl, COOMIOIATH
npaBuia mpy paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPATh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIupys Leidb HCCICIOBAHMS, aHaJU3UPOBATH IOJYYCHHBIC
PE3yNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
HKOJIOTUM U METUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pEe3ysNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCIEKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyaymiei mnpodeccruoHaIbHON
JEATEILHOCTH B 00JacTH OWOJIOTHH, MEAHMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIBCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETrO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

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

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOTOIH30BaHUs, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apYyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHUOJOTHYECKUX
TEPMUHOB M TOHSTHM (BHI, 3KOCUcTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusx sBontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IIO3HAHWA,
WCIIOJIb3YEeMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJeHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJICTSATh CYIIECTBEHHBbIC TPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepsl, CTaOUIU3UPYIONMIETO, JBHXXYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O orbopa, aJIIONaTPUYECKOTrO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABWKYIITUX CHJI SBOJIONMY HA T€HO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIKYIIMMHA CUJIAMHU aHTPOMNOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISATH  OTJIMUYWTEIBHBIE  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 JIJIs JOKAa3aTelbCTBA 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 OMOJIOTUYECKUE 3aa41, BBISBIISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMBIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M TIpPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs Ielb MCCIEIOBAaHUS, aHAJIU3UPOBATH IOITYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOMBL;

YMEHHE Y4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUIX M CIOCO0aX MpEeAoTBPAIICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayieidl mpodecCHoHaATbHON
JESATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBA, MHIIEBON
MIPOMBITIUICHHOCTH, YTIyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kou-Bo JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM 4acoB (undposbie)
) NporpamMMbl o0pa3oBaTejibHbIE
Bceero
pecypchbl
1 buonorusa kak Hayka 1 bubmuorexa LIOK
e https://m.edsoo.ru/
bubmuoreka [JOK
2 K 2
MBBIE€ CUCTEMBI I UX U3YUCHUE hits-//m.edsoo.ru/
b K
3 buonorus kineTku 2 nommorexa 110
https://m.edsoo.ru/
4 XuMuYecKasi OpraHu3aius KIeTKu 10 bubmorexa IOK
P . https://m.edsoo.ru/
bu6mmorexa [IOK
5 C 8
TPOCHHE 1 PYHKLIH KICTKH https://m.edsoo.ru/
6 OOMeEH BelIeCTB | NMPEBPAIEHUE SHEPTUU B 9 bubnuorexa [JOK
KJIETKE https://m.edsoo.ru/
7 Hacnencreennast nungopmanus u 9 bubnuoreka [IOK
peanusanus €€ B KIIETKE https://m.edsoo.ru/
bu6mmoreka [IOK
8 XK i 6
W3HEHHBIN ITUKJT KIIETKH hitps-//m.edsoo.ru/
bu6mmoreka [IOK
9 C 17
TPOCHHE U (PYHKIIUU OPTraHU3MOB hitps-//m.edsoo.ru/
10 PasmMHOX€eHUE U pa3BUTHE OPraHU3MOB 8 bubmorexa OK
P P https://m.edsoo.ru/
1 ['eneTnka — HayKa O HacCJIEACTBEHHOCTH U ) bubnnoreka [JOK
M3MEHYUBOCTH OPraHU3MOB https://m.edsoo.ru/
bubmuorexa [JOK
12 3 10
AKOHOMEPHOCTU HACIIEACTBEHHOCTH hitps-//m.edsoo.ru/
bu6 OK
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 Homorexa Il
https://m.edsoo.ru/
b K
14 I'enernka yenoBeka 3 uomHoreka O
https://m.edsoo.ru/
bubmuorexa [JOK
15 C 4
CICKIIA OpraftusMon https://m.edsoo.ru/
buorexHosiorus U cUHTETUYECKAs bubmuoreka [JOK
16 4
OnoJIOTHS https://m.edsoo.ru/
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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11 KITIACC

Koa-Bo DJIEeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM 4acoB (undposbie)
B NMporpamMmbl o0pa3oBaTejibHbIE
Bcero
pecypchl
| 3apoKJICHUE U Pa3BUTHE IBOJIIOIMOHHBIX 4 bu6mmoreka [IOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/
bubmuoreka [JOK
2 M & 14
HKPOAIBOJIONUSA U €€ pe3yJbTaThl hitps-//m.edsoo.ru/
3 MaxkposBoaronus U €€ pe3yiIbTaThl 6 bubmorexa HOK
P H pesy https://m.edsoo.ru/
[IpoucxoxaeHne U pa3BUTHE KU3HU Ha bubnunoreka [JOK
4 15
3emire https://m.edsoo.ru/
bu6mmorexa [IOK
5 11 - 10
POUCXOXKICHUE YETIOBEKA — aHTPOIIOTCHES hitps-//m.edsoo.ru/
e) _
] ° Ko;mrgmo HaZKE 0 :3al;IM;)0THOH_(I:eI;I:I/I}eIX . BuGmmorexa LOK
TaHU3MOB U H TaHU3MEHHBIX CUCTEM
p . /1op . https://m.edsoo.ru/
C OKpYXKarollen cpeaon
7 Oprauu3Mel 1 cpea OOUTaHUs 9 bubmmorexa [OK
p pea https://m.edsoo.ru/
bu6mmoreka [IOK
8 9 i 9
KOJIOTHS BUIOB U TTOMYJISIIIHIA hitps:/m.edsoo.ru/
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE 12 bubmuorexa [JOK
CHUCTEMBI https://m.edsoo.ru/
bu6mmoreka [JOK
10 b - o 6
nocdepa — rnodanpHas YKOCHUCTEMa hitps-//m.edsoo.ru/
bu6mmorexa [IOK
11 q 6
CHOBEK 1 ORpy@IOIiat cpena https://m.edsoo.ru/
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 102
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IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Koa- DJIeKTPOHHBIE
Ne i/ Tema ypoka Bo Aata ungpposeie
JacoB u3yuyeHusi ~ oOpasoBaTejbHbIE
Bcero pecypcnl

| buosorus kak KOMIUIEKCHAs HayKa U | Bu6muoteka [JOK

KaK 4acTh COBPEMEHHOT0 00IIIecTBa https://m.edsoo.ru/
. bubnmoreka [IOK

2 JKuBble CHCTEMBI U X CBOMCTBA 1
https://m.edsoo.ru/

3 YpoBHEBas opraHu3anus ;KUBbIX 1 bubmmoreka [JOK
CHUCTEM https://m.edsoo.ru/

4 Hctopust OTKpBITUS U U3YUEHUS KIICTKH. | bubmmoreka [JOK
Knerounas Teopus https://m.edsoo.ru/
MeTo/1bI MOJIEKYISIPHON U KIETOYHOMN
ouonoruu. [IpakTraeckas pabora

5 «3y4eHune MeTo10B KJIIETOYHOU | Bu6moteka [JOK
Ouonoruu (xpomarorpadus, https://m.edsoo.ru/
anekTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»

. bubmuoreka [IOK

6 XUMUYECKUN COCTaB KJIETKH 1

https://m.edsoo.ru/

7 MuHepanbHbIE BELIECTBA KIIETKU, UX | bu6nunorexa LIOK
Ouosoruveckas poib https://m.edsoo.ru/
Oprannueckue BenecTBa KIeTKH —

8 6enku. JlaboparopHas pabota | bubmuoreka [IOK
«O0bHapyxeHue 6EIKOB C MOMOIIBIO https://m.edsoo.ru/
KaueCTBEHHBIX PEaKIU»

9 CgoiicTBa, ki1accuukarus u GyHKIIUHA 1 bubnuotexa [JOK
0enKkoB https://m.edsoo.ru/

10 Oprannyeckue BenIecTBa KIETKH — | bubnmnoreka [JOK
YIJIEBOJBI https://m.edsoo.ru/

1 OpraHuyecKkue BeIecTBa KIETKH — | bubnuotexa [JOK
JTAOUA OB https://m.edsoo.ru/
Hyxnennoseie kucnotsl. JIHK n PHK.

12 JlaGopaTtopHas pabora «McciaenoBanue | bubnuorexa [JOK
HYKJICMHOBBIX KUCIIOT, BBIACICHHBIX U3 https://m.edsoo.ru/
KJIETOK Pa3IMYHBIX OPTaHU3MOB

13 Crpoenue u pyakuuu ATO. Jlpyrue 1 bubnuoteka [JOK




Hykieozuarpudocharsr (HTD)

https://m.edsoo.ru/

CexBenupoanue JJHK. Metoapl

bubnmoreka [IOK

14 T€HOMUKHU, TPAHCKPUIITOMUKH, https-//m.edsoo.ru/
IIPOTEOMUKHU

15 MeToapl CTPYKTYPHOM OHOJIOTHH bubamorexa LOK

https://m.edsoo.ru/

16 Tunel knerok. [Ipokapuornyeckas Bu6muoteka [JOK
KJIETKa https://m.edsoo.ru/
CtpoeHue 3yKapuoTUYECKOM KIIETKH. BuGmorexa LIOK

17 [IpakTuueckas padora «M3yuenue

. N https://m.edsoo.ru/
CBOWCTB KJIETOUYHOW MEMOPaHbI»
. bu6nunorexa LIOK

18 [ToBepXHOCTHBIH amnmapar KJIeTKU

https://m.edsoo.ru/
OpnHOMEMOpaHHBIE OPTaHOUBI KIETKH.

19 [IpakTuyeckas padora «13yuenue Bbu6moteka [JOK
IBIDKEHUS LIUTOILIa3MEI B https://m.edsoo.ru/
PaCTUTEIBHBIX KIETKaX»

[TosnyaBTOHOMHBIE OpraHOU/IbI KJIETKU:
MUTOXOHJIPUH, TTACTUIBL.
20 Ha6opaTo§Ha51 pabora «HccnenoBanue bubnuorexa LOK
https://m.edsoo.ru/
IUIa3MOJIN3a U IETIIIa3MOJIN3a B
pPaCTUTETBHBIX KIETKaX»

21 HemeMOpaHHbIe opraHON bl KJIIETKH bubmmorexa LIOK

https://m.edsoo.ru/

22 Crpoenue u GyHKIUH s7pa Bubmmorexa HOK

https://m.edsoo.ru/
CpaBHMTENbHAS XapaKTEPUCTUKA

73 KJIETOK 3yKapuoT. JlaboparopHas bubmuoreka [IOK
pabota «3y4ueHue CTpoeHUs KIETOK https://m.edsoo.ru/
pa3IMYHBIX OPraHU3MOB)

AcCUMWISIIIUS U TUCCUMMIIALIUS — JBE
CTOPOHBI MeTaboau3Ma. THurbsl oOMeHa

24 BerecTB. JlabopaTopHas pabora bubmuortexa [IOK
«3y4yeHne kaTaaIuTH4ECKON https://m.edsoo.ru/
aKTUBHOCTH (pepMEHTOB (Ha pUMepe
aMUJIa3bl WM KaTajaasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakLuu
KJIETOYHOTO MeTaboIn3Ma. Bumiorexa LIOK
25 JlaGopatopHas pabora «3yueHue

(EepMEHTATUBHOTO PACIICTIIICHUS
NepoKcHuaa BOAOPOA B PACTUTEIIbHBIX U

https://m.edsoo.ru/




KHUBOTHBIX KIICTKAX»

26 benku-akTuBaTOpHI U OCIKHU- bubmuorexa [JOK
UHTHOUTOPBI https://m.edsoo.ru/
. Bu6muotexa [JOK
27 ABTOTpOGHBII THII OOMEHa BEIIECTB hitps-//m.edsoo.ru/
bubnunoreka LIOK
28 DoTOCUHTE3
https://m.edsoo.ru/
XemocuHTe3. JJaboparopnas padota
29 «CpaBHeHue npoueI::COBp(bOT(i:HHT&a u bubamorexa LOK
https://m.edsoo.ru/
XEMOCHHTE32»
AHa3poOHBIC OpraHnu3Mbl. Bubl
30 opoxenus. JlabopaTopHas pabora bubnnoreka [JOK
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U https://m.edsoo.ru/
JIBIX aHUSI»
31 AdpoOHBIC OPTaHU3MBI. JTaITbI bubnuorexa [JOK
SHEPreTHYEeCKOro ooMeHa https://m.edsoo.ru/
OHeprus MeMOpPaHHOTO rpaiueHTa BuGmorexa LIOK
32 npotoHoB. Cunte3 AT®: pabora
. https://m.edsoo.ru/
npotoHHON AT®-cuHTa3bI
33 Peakuuu MmarpruyHoro cunresa buomrorexa OK
https://m.edsoo.ru/
34 TpaHckpunus — MaTpUYHBIA CUHTE3 bubmuoteka [IOK
PHK https://m.edsoo.ru/
. bubmmoteka IIOK
35 Tpancnsiius u e€ sTarnbl hitps-/m.edsoo.ru/
36 KoaupoBanue amunokucnot. Poib bu6nunorexa LIOK
pubocom B OmocuHTe3e Oenka https://m.edsoo.ru/
37 Opranuzanys reHoMa y NpoKapHuoT U bubnuotexa [JOK
JYKapuoT https://m.edsoo.ru/
33 MonekysgpHble MEXaHU3MBI but6mmorekxa [IOK
AKCIIPECCHUH T'€HOB Y 3YKapHOT https://m.edsoo.ru/
Bupycel — BHEKIIETOUHBIE ()OPMBI
39 YKU3HU U OOJIUTaTHBIC TTApa3UTHI. bubmuoreka [{OK
[TpakTuueckas pabora «Co3nanue https://m.edsoo.ru/
MOJICIIA BHPYCa»
40 BupycHblie 3a00s1eBaHus YelloBeKa, bubmuorexa [IOK
YKUBOTHBIX, PACTEHUI https://m.edsoo.ru/
A1 HanoTtexHOI0THH B OMOJIOTHH H but6mmoreka [IOK
MEIULINHE https://m.edsoo.ru/
42 JKu3HeHHBIN UKIT KJISTKH but6mmoreka [IOK




https://m.edsoo.ru/

bubnmoreka [IOK

43 Martpuunsmii cuare3 JJHK
p A https://m.edsoo.ru/
XpomocoMsl. JTabopaTtopHas pabora
m ﬁ - PaTopHai p bub6nmoreka [IOK
«M3yuenne XpoMOCOM Ha FTOTOBBIX
i p https://m.edsoo.ru/
MHUKpOIIpenaparax»
bubnunorexa LIOK
45 JleneHnue KJIETKM — MHTO3
https://m.edsoo.ru/
Tunsl kietok. Kapuokunes u
urokuues. Jlaboparopuas padora
t PATOPHAA P bubnunorexa LIOK
46 «HabironeHue MuTO3a B KIIETKax
https://m.edsoo.ru/
KOHYHMKA KOpeNIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
bubnuoreka [{OK
47 Perynsiius »KM3HEHHOTO ITUKJIIA KIETOK
https://m.edsoo.ru/
48 0 bubmuoreka [{OK
TaHU3M KaK €IMHOE LIEI0E
p a H https://m.edsoo.ru/
49 Txanu pacrenuii. JlaboparopHas pabota Bbu6mmoteka [JOK
«M3yueHue TkaHel pacTeHUI» https://m.edsoo.ru/
TkaHU >KUBOTHBIX U YEJIOBEKA.
50 a6 5 " bubnuoreka [{OK
aboparopHas padora «M3yuenne
pu p p i https://m.edsoo.ru/
TKaHEH )KUBOTHBIX))
Opranbl. CHCTEMEBI OPTaHOB.
51 Hp6 5 P " bubnuoreka [IOK
aboparopHas padora «M3yuenne
patop p i https://m.edsoo.ru/
OpPTraHOB I[BETKOBOT'O PACTEHUS»
bubnuoreka IIOK
52 Ormopa Tena opraHu3MoOB H
https://m.edsoo.ru/
bu6mmoreka IIOK
53 BIKEHNE OPraHN3MOB
A P https://m.edsoo.ru/
bubnunorexa LIOK
54 [Iuranue oprann3MoB
https://m.edsoo.ru/
55 [IuTanue MO3BOHOYHBIX JKMBOTHBIX. but6mmorekxa [IOK
[InmeBapurenbHas cucrema 4elnoBeKa https://m.edsoo.ru/
but6mmorekxa [IOK
56 BIXaHUE OPTaHN3MOB
A p https://m.edsoo.ru/
57 JIpIxaHue MMO3BOHOYHBIX JKUBOTHBIX U bubmuoreka [{OK
yeoBeKa https://m.edsoo.ru/
58 Tpaucmoo elLec Opra’Hu3Mo bubmorexa OK
HCIIOPT B TB raHU3MOB
p pT Betll yop https://m.edsoo.ru/
59 KpoBeHoCHas cucreMa o3BOHOYHBIX bubnuorexa [JOK




JKHUBOTHBIX U YCJIIOBCKA

https://m.edsoo.ru/

60 Brinenenue y opraHuzmMoB bubamorexa LOK

https://m.edsoo.ru/

61 3anmTa y OpraHu3MoB bubmmorexa [OK

https://m.edsoo.ru/
bubnunoreka LIOK

62 HNMmyHHas cuctema 4enoBeka

https://m.edsoo.ru/

63 PaznpaxuMocTb U perynsnus y bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/
I'ymopanbHas peryssauus u BuGmorexa LIOK

64 SHIOKPUHHAS CUCTEMa KUBOTHBIX U

https://m.edsoo.ru/
YyeloBeKa
bubnunoreka LIOK
65 @®opMbl pa3MHOKEHUSI OPraHU3MOB
https://m.edsoo.ru/
bubmuoreka [{OK

66 [TonoBoe pa3zMHOXKEHUE

https://m.edsoo.ru/
67 Meiios bubmuoreka [{OK
https://m.edsoo.ru/

l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJeToK. JIabopaTopHas bubmmnoreka HOK
pabota «3yueHnue CTpoeHHUsI MOJTOBBIX https://m.edsoo.ru/
KJIETOK Ha FOTOBBIX MUKpOIIpenapaTax»

69 WunuBuayanbHOE pa3BUTHE bubmmnoreka HOK
OpraHU3MOB — OHTOTEHE3 https://m.edsoo.ru/

70 3akaJKa OpraHOB U TKaHEU U3 bubnnorexa [JOK
3apOJBILIEBBIX JIUCTKOB https://m.edsoo.ru/
PocTt 1 pa3zButne XUBOTHBIX.

71 JlaGopaTtopHas pabota «BrisiBieHne bubnuotexa [JOK
IIPU3HAKOB CXOJCTBA 3apOAbILICH https://m.edsoo.ru/
MIO3BOHOYHBIX KHUBOTHBIX»

Pa3zMHOXeHUE U pa3BUTHE PACTEHU.

7 JlabopaTtopHnast pabora «CtpoeHue bubnuotexa [JOK
OpraHOB Pa3MHOXEHUS BBICIINX https://m.edsoo.ru/
pacTeHun»

73 Hcropust CTAHOBIICHHUS U pa3BUTHUSA bu6muoreka [JOK
TEeHETUKHU KaK HayK1 https://m.edsoo.ru/
OcHOBHBIE IOHATHS U CUMBOJIBI

74 reretuku. Jlabopatopnas padora bubmuotexa [JOK

«/Ipo3oduna kak 00BEKT TEHETHIECKUX
HUCCIIENOBAHUIN

https://m.edsoo.ru/




3aKOHOMEPHOCTHU HACIEAOBAHUS
pU3HAKOB. MOHOTHOpUAHOE
ckpeuBanue. [Ipaktuaeckas paborta

bubnunoreka LIOK

75 "U3ydyeHue pe3yabTaToB https://m.edsoo.ru/
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
JIpo30¢uIh"

76 utonoruueckre OCHOBBI bubnmoreka [JOK
MOHOTHOPHUIHOTO CKPEIIUBaHUS https://m.edsoo.ru/

77 AHanu3upymrouee CKpeuuBaHue. Bu6muotexa [JOK
Henonnoe nomuHupoBanue https://m.edsoo.ru/
JurubpunHoe ckpeniBaHue.

73 [TpakTiueckas pabota «3yuenue bubnnorexa [JOK
pe3yIbTaTOB TUTHOPHUIHOTO https://m.edsoo.ru/
CKPEIIUBAHUS Y IPO30(DHITBI)

79 [MuTomornyeckre OCHOBBI bubmuoreka [{OK
JUTHOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/

bubnunoreka LIOK

80 CuenieHHOe HacleZJ0OBaHUE TPU3HAKOB

https://m.edsoo.ru/

81 XpoMOCOMHasi TeOpust bubnnorexa [JOK
HacJIeICTBEHHOCTH https://m.edsoo.ru/

bu6nmorexa LIOK

82 I'eneTuka nona

https://m.edsoo.ru/
bu6mmoreka IIOK

83 'enoTHn kak 1eI0CTHAS CUCTEMA

https://m.edsoo.ru/

34 I'eHeTMYECKUI KOHTPOIIb PA3BUTHS bubmuoteka [IOK
pacTeHUH, )KUBOTHBIX U YEIIOBEKA https://m.edsoo.ru/

25 M3MeHYnBOCTH PU3HAKOB. Buabl bubmuoreka [IOK
U3MEHUYHUBOCTHU https://m.edsoo.ru/

86 MoaundukarmonHas ”3MEHUYNBOCTh bubmorexa [IOK

https://m.edsoo.ru/
Bapuannonsslil psa U BapualMoHHas
kpuBast. JlaboparopHas paboTa

g7 «MccnenoBanmne 3aKOHOMEPHOCTEN bubnuotexa [JOK
MOIM(PUKAITMOHHON N3MEHYUBOCTH. https://m.edsoo.ru/
[TocTpoenre BapraMOHHOTO psAIa U
BApUALMOHHON KPUBOII»

28 I'enoTunuyeckas U3MEHUMBOCTb. bubnunorexa LIOK
KombOuHaTuBHast N3MEHUYUBOCTD https://m.edsoo.ru/
MyTanuoHHasi U3SMEHYUBOCTb. Bumiorexa LIOK

89 [IpakTuyeckas pabora «MyTtanuu y

TIpo30(UiIbl (Ha TOTOBBIX

https://m.edsoo.ru/




MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTAaOIUOHHOI'O

Bbubnnoreka IIOK
90 npoiecca. DMUreHeTUKa U 1 1
https://m.edsoo.ru/
SIIMT€HOMHKA
I'enetnka yenmoBeka. [IpakTuyeckas
P bubnmoreka [IOK
91 pabota «CocTaBiieHrEe U aHATTU3 1
. https://m.edsoo.ru/
POJIOCTIOBHOM»
. bubnmoreka [JOK
92 MeToapl MEAUITMHCKON T€HETHKHU 1
https://m.edsoo.ru/
3HaueHNE MEIUIIMHCKON T€HETHKU B
93 CTOTEDALLE cue | bubnunorexa LIOK
[IPENOTBPAIEHUHN U JICUEHUN
P P . https://m.edsoo.ru/
FeHETHYECKUX 3a00JIeBaHUI YeI0BeKa
OCHOBHBIE ITOHATHS CEIEKIIHH.
94 JlaboparopHas pabota «3yuenue 1 bubnnorexa [JOK
COPTOB KYJIbTYPHBIX PACTEHUN U TTOPOJT https://m.edsoo.ru/
IOMAIIIHHAX XUBOTHBIX)
MeToabl ceIeKIIMOHHOM PaOOTHI.
95 a6 A a 5 II/)I | bubmuoreka [{OK
abopartopHas padora «M3yueHue
patop p yzl https://m.edsoo.ru/
METOJIOB CEJICKIIMU PACTCHUIN»
OCTIDKECHHUS CEJICKIINN PACTEHUN 1
A p bu6nunorexa LIOK
96 #KUBOTHBIX. [IpakTnueckas pabora 1
. https://m.edsoo.ru/
«[IpuBHBKa pacTeHHII»
CoxpaHeHue, U3ydeHrue u
P yi bu6mmoteka IIOK
97 HCIOJIb30BAHNE TEHETHUYSCKUX 1
https://m.edsoo.ru/
pecypcoB
BbuorexHoJIOrus Kak HayKa ¥ OTpacib
Y P bu6mmoteka IIOK
98 npou3BojcTBa. [IpakTuueckas pabora 1
https://m.edsoo.ru/
«M3y4yeHne 00bEKTOB OMOTEXHOIOT U
99 OcCHOBHbIE HAIIPABJICHUS | bubnmnoreka [JOK
CHUHTETHYECKOI OMOIOTHHI https://m.edsoo.ru/
bubanoreka IJOK
100 XpOMOCOMHAsI ¥ T€HHAas1 NHKEHEpUs 1 1
https://m.edsoo.ru/
bubanoreka IJOK
101 MenuuuHckre OMOTEXHOJIOTHHI 1 1
https://m.edsoo.ru/
102 PesepsHbliit ypok. [IoBTOpeHnue, 1
000011IeHHEe, CUCTEMATH3AIINAS 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KITIACC

Koa- DJIeKTPOHHBIE
Ne i/ Tema ypoka Bo Aata unpposeIe
JacoB u3yyeHusi  oOpasoBaTejibHbIE
Bcero pecypchl

1 OpodmonionHas reopust Y. Jlapsuna 1 bubmmorexa LIOK

https://m.edsoo.ru/

) JIBHOKYIIIME CUIIBI SBOJIIOIIMU BUIOB 110 1 bub6nmoreka [IOK
Y. JapBuny https://m.edsoo.ru/

3 Bopnrba 3a cymecTBoBaHME, ! bubmmoreka [JOK
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD https://m.edsoo.ru/

4 ®opMHUpoOBaHUE CUHTETUYECKON Teopun | Bbu6moteka [JOK
9BOJIIOLIMU https://m.edsoo.ru/

5 DTarnbl 3BOIIOIMOHHOTO MpoLecca: 1 bubnnorexa [JOK
MHUKPO3BOIIOLHUS U MAKPOIBOIIOLIUS https://m.edsoo.ru/

6 [Tonynsus — snemMeHTapHas eAMHULIA | Bbu6mmoteka [JOK
9BOJIIOLIMU https://m.edsoo.ru/
3aKOH reHeTHUeCKOro paBHoBecus JIx.

7 Xapnu, B. Baiin6epra. JlaboparopHas | bubnmnoreka HOK
pabota «BbIsiBIeHHE U3MEHYUBOCTH Y https://m.edsoo.ru/
0co0eil 0IHOTO BUa»

8 DnemMeHTapHbIe (HaKTOPHI IBOIIOLIUN 1 bubmmorexa [OK

https://m.edsoo.ru/

9 Dddext ocnoBarens. Iddext 1 bubnnorexa [JOK
OyTBUIOYHOT'O IOPJIBIIIKA https://m.edsoo.ru/

10 Murpauuu. 3051 nomyIisiui: | bubmmnoreka HOK
reorpaduueckas, Ononoruueckas https://m.edsoo.ru/

1 EcrecTBenHsbIit 0T00p — | bubmuorexa [IOK
HaNpaBJSIOMUN (aKTOpP IBOIIOLUH https://m.edsoo.ru/

. bubmuorexa [IOK
12 Honosoit otoop ! https://m.edsoo.ru/
[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
€3yJIbTaT MUKPOIBOJIIOIIHH.
13 ?IagopaTopHaﬂl;a%Ta <<III/I3ylleHI/Ie 1 bubmmorexa LIOK
N https://m.edsoo.ru/
apoMop(h030B U HIUOAAATITAIIUHN Y
pPacTEHUN U KUBOTHBIX)»
[Tpumeps! ipucnocobaeHUH y BuGnmorexa LIOK
14 OpraHu3MoB: Mopdosoruyeckue, 1

(dbuzmonornueckue, OMOXMMUIECKUE,

https://m.edsoo.ru/




noBeieHueckue. JlabopaTopHas pabora
«[TpucrocobneHns OpraHu3MoB U UX
OTHOCHTEJbHASI LIEJIECO00PA3HOCTHY

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHeHHE

bubnunoreka LIOK

15
BUJIOB IO MOP(OJIOTHUECKOMY https://m.edsoo.ru/
KPUTEPHUIO»
16 C bub6nmoreka [IOK
TPYKTypa BHJIa
PYKLypa BUA https://m.edsoo.ru/
17 Bunoo6pa3oBanue kak pe3yabTaT bubmuorexa [JOK
MUKPOIBOITIOLIMHI https://m.edsoo.ru/
13 CBs13b MUKPOIBOJIIOIINH U bubmmoreka [JOK
AMUEMHUOIOTHI https://m.edsoo.ru/
Maxkpo3Botonus.
P t bubmuoreka [{OK
19 [TaeoHTOIOTHYECKHE METOIBI
https://m.edsoo.ru/
W3Yy4YEHUs IBOJTIOIIUN
20 buoreorpaduyeckue MeToabl U3ydeHuUs bubnnorexa [JOK
3BOIIOLAHU https://m.edsoo.ru/
DOMOPHOJIOTHIECKHIE U CPABHUTEIIHHO-
21 0 (}I@)o OTHYECKHE ME op 3y4e bubnuorexa LOK
M JIOTHYECKHE METOJIBI 1 HUS
P A v https://m.edsoo.ru/
3BOJIIOLUA
MoneKkyasapHO-TeHETHYCCKHUE,
YIp bu6mmoreka IIOK
22 OMOXMMHUYECKHE U MaTeMaTHIECKHe
https://m.edsoo.ru/
METO/Ibl U3YUYEHUS IBOTIOIIUN
7 06 bubnuoreka [IOK
1€ 3aKOHOMEPHOCTH HBOJIFOLIUU
B P H https://m.edsoo.ru/
24 AJnlanTuBHAs paguanus. bu6nunorexa LIOK
HepaBHOMEPHOCTH TEMIIOB IBOJIIOLUU https://m.edsoo.ru/
)5 Hay4nble runoTe3sl NpouCcxoXACHUS bu6muoreka [JOK
KU3HH Ha 3eMie https://m.edsoo.ru/
26 JloHayuHble IpeaCTaBICHUS O bubnmnoreka [JOK
3apOKICHUH KU3HU https://m.edsoo.ru/
7 OCHOBHBIE 3Tarnbl HEOPTaHUYECKON bubnmnoreka [JOK
SBOJTIOIUHA https://m.edsoo.ru/
but6mmoreka [IOK
28 ['unoressl 3apoXKaeHUS KUZHA
https://m.edsoo.ru/
HcTopus 3emau 1 METOABI €€
29 uzyuenus. JlaboparopHas pabota bubmuotexa [JOK

«I/I3yquHe " OIIMCaHHUEC UCKOITaEMbIX
OCTaTKOB APCBHUX OPTaHHU3MOB)»

https://m.edsoo.ru/




HauanbHble dTalbl OpraHn4ecKkon

bubnunoreka LIOK

30
9BOJIIOLIMU https://m.edsoo.ru/
31 5 bu6nmmoreka [IOK
BOJIIOIHS 3YKApHOT
yiap https://m.edsoo.ru/
OcCHOBHBIE 3TaIlbl BOITIOIUT
1 pactutenbHoro mupa. [lpaktuueckas bubmuorexa [JOK
pabora «3yyeHue ocobeHHOCTEH https://m.edsoo.ru/
CTPOCHHS PAaCTCHHM Pa3HBIX OTIEIOBY»
1 OCHOBHBIC 3TaNbl YBOJIOIUHI bubnuorexa [JOK
YKUBOTHOTO MUpa https://m.edsoo.ru/
DBOJIIOLHS )KUBOTHBIX. [IpakTrdeckas
p . bubnunoreka LIOK
34 pabota «/3ydeHre ocoOeHHOCTEH
https://m.edsoo.ru/
CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX)»
35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnnorexa [JOK
nepuojam https://m.edsoo.ru/
36 MaccoBbie BBIMUPaHUS — bubnnorexa [JOK
SKOJIOTHYECKHUE KPU3UCHI IIPOIILJIOTO https://m.edsoo.ru/
37 CoBpeMeHHBIN IKOJTOTUUYECKUN KPHU3HUC, bubmmoreka [JOK
€ro 0COOCHHOCTHU https://m.edsoo.ru/
38 CoBpeMeHHast cucTemMa OpraHu4ecKoro bubnnorexa [JOK
MIPOLLIIOTO https://m.edsoo.ru/
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI bubmuoteka [IOK
OpraHUu3MOB https://m.edsoo.ru/
bubmmoteka IIOK
40 AHTpONOJIOTHSI — HayKa O 4EJIOBEKE
https://m.edsoo.ru/
A1 Passutue npeacrasieHuii o bubmuoreka [IOK
MIPOUCXO0XKIECHUU YEI0BEKa https://m.edsoo.ru/
Mecto 4enoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas
P P P Fi bubmuorexa [{OK
42 pabota «M3yuenue ocobeHHOCTEH
https://m.edsoo.ru/
CTPOEHHUS CKEJIeTa YeIOBEKa,
CBSA3aHHBIX C MPAMOXOXKICHUEM»
43 1 bubmuorexa [{OK
BIDKYIIIME CHIIBI aHTPOIIOTeHe3a
Y P https://m.edsoo.ru/
CooTHo1ieHrne OMOJIOTHYECKUX U
44 o but6mmorekxa [IOK
COIMATBHBIX (haKTOPOB B
P https://m.edsoo.ru/
aHTPOIOreHe3e
bubnunoreka LIOK
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
https://m.edsoo.ru/
46 ITaneorenerrka u MajicOreHOMHUKA bubmuorexa [IOK




https://m.edsoo.ru/

bubnmoreka [IOK

47 DBOJIIOLIMS COBPEMEHHOT'O YEJIOBEKA
t P https://m.edsoo.ru/
UYenoseueckue pacel. [Ipaktuueckas
P P bub6nmoreka [IOK
48 pabota «3ydeHune 3K0IOrHIeCKuX
. https://m.edsoo.ru/
ajanTaiui 4eI0BeKay
49 Me:xucuuniIMHapHble METObI Bu6muoteka [JOK
aHTPOIOJIOTUI https://m.edsoo.ru/
bub6nmoreka [IOK
50 3apoKICHUE U Pa3BUTHE SKOJIOTUHU
https://m.edsoo.ru/
Mertoapl skosoruu. JlaboparopHas
51 5 g 1 paTop bubmuoreka [{OK
abora «/3yyeHue MeTo10B
P yi a . https://m.edsoo.ru/
AKOJIOTHUYECKHUX HCCIICTOBAHMIN
50 3HaueHHnEe SKOJIOTUUSCKUX 3HAHUH IS bubnnorexa [{OK
YeJoBeKa https://m.edsoo.ru/
bubnuoreka [{OK
53 Okonorndyeckue GaKTopsl
https://m.edsoo.ru/
Abuotnyeckue pakropbl. CBET Kak
54 skonoruueckuid pakrop. JlaboparopHas bubnnorexa [JOK
pabota «BpIsiBIeHHE MPUCTIOCOOTECHUI https://m.edsoo.ru/
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotnyeckue pakropsl. Temmneparypa
KaK DKOJIOTUYECKHI PakTop.
¢ p bu6nmorexa LIOK
55 JlaGopatopHnas pabota «BplsiBieHe
. https://m.edsoo.ru/
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)
AbuoTtnueckue paxkropsl. BraxxHocTs
KaK 9KOJOTHYECKHi PaxkTop.
(b p bubnunorexa LIOK
56 JlaGopatopHnas pabora
https://m.edsoo.ru/
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHMIA U3 pa3HbIX MECT OOMTAHUSDY
57 C 5 bubmuoreka [{OK
€6l OOUTaHHUS OPTaHU3MOB
ped P https://m.edsoo.ru/
bubnuotexa [JOK
58 buonoruueckue puTMbl 1
https://m.edsoo.ru/
59 K o bubmuoreka [{OK
W3HEHHbIE (POPMBI OPTraHU3MOB
P P https://m.edsoo.ru/
bubnunoteka LIOK
60 buotnueckue hakTopsl
https://m.edsoo.ru/
61 3HaueHne OMOTHYECKUX but6mmoreka [IOK

B3aUMOJICVCTBUM JIs CYIIECTBOBAHUS

https://m.edsoo.ru/




OpPTraHU3MOB B CcpeJie 0OUTaHUs

DKOJIOTHYECKHE XapaKTCPUCTUKHU

bubnmoreka [IOK

62
MOMYJISAUN https://m.edsoo.ru/
OCHOBHBIE TTOKA3aTEIN HOMYIISIHN:

4 bub6nmoreka [IOK

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAS U

https://m.edsoo.ru/
MOJIOBAsi CTPYKTypa
OCHOBHBIE TTOKA3aTEIN HOMYISIHN:
64 03KJ1aeMOC OCT, T€ . 0CTa bubmmorexa [IOK
IaEMOCTD, IIPUPOCT, TEMII Ta,
P pHp P https://m.edsoo.ru/
CMEPTHOCTb, MUTPAIlUU
65 3 bu6nmoreka [IOK
KOJIOTMY€ECKasd CTPYKTYpa MOMYJISIIHT
PYKTYP Y https://m.edsoo.ru/
66 it N bubnuoreka [IOK
WHAMUKA HOIYJISALAN U €€ PeryIsaius
i PeryIAn https://m.edsoo.ru/

67 Kpussle pocta yncineHHoCTH Bbu6mmoteka [JOK
nonyisiyu. KpuBble BBKUBaHUS https://m.edsoo.ru/
DKoIornuecKas HUIla BUAA.

68 Jlaboparopnas pabora bubmmoreka [JOK
«[IpucnocodbnaeHuns ceMsiH pacCTeHUM K https://m.edsoo.ru/
pacceIeHuIo

69 B . bubnuoreka [{OK

W KaK CUCTEMa MO YIIALUI
a i https://m.edsoo.ru/

70 3aKOHOMEPHOCTH MOBEJEHUS U bubnmnorexa [JOK
MUTPALMM KUBOTHBIX https://m.edsoo.ru/

bubmmoteka IIOK

71 Co000111eECTBO OPraHU3MOB — OHOIIEHO3

p https://m.edsoo.ru/
bu6nunorexa LIOK

72 DKocHUCTeMa KaK OTKpbITasi CUCTEMA

https://m.edsoo.ru/

73 KpyroBopor BemecTB 1 HOTOK SHEPTUHU bu6muoreka [JOK
B DKOCHCTEME https://m.edsoo.ru/

but6mmorekxa [IOK

74 OCHOBHBIE TTOKA3aTEIN YIKOCUCTEMBI

https://m.edsoo.ru/
bubnunorexa LIOK

75 DKOJIOTHYECKUE MTUPAMU/IbI

https://m.edsoo.ru/
76 I/I 5 but6mmorekxa [IOK
3MEHEHHUS COOOIIECTB — CYKIIECCUH
B K https://m.edsoo.ru/
IIpupoaHEIe PKOCUCTEMEI. DKOCUCTEMEI
pHp 5 but6mmorekxa [IOK
77 03€p U peK. IKOCUCTEMBI MOPEN U
https://m.edsoo.ru/
OKEaHOB
73 IIpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI bubmuotexa [JOK

TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

https://m.edsoo.ru/




bubnunoreka LIOK

79 AHTpPOIIOT€HHbIE SKOCUCTEMBI https-//m.edsoo.ru/
Ypb6oskocucremsl. [IpakTudeckas Bumiorexa LIOK
80 pabota «/3yueHue u onucaHue
https://m.edsoo.ru/
ypOO3KOCUCTEMBI»
3aKOHOMEPHOCTH (1)0£)MI/IpOUBaHI/IH BuGmorexa LIOK
81 OCHOBHBIX B3aMMOJICHCTBUI
https://m.edsoo.ru/
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN
2 Pa3HBIX THUIIOB Ha CyOOpraHU3MEHHOM, bubmuorexa [JOK
OpraHU3MEHHOM, MOMYJIALIMOHHOM U https://m.edsoo.ru/
HKOCHUCTEMHOM YPOBHSIX
23 buocdepa — obmierutanerapHas Bbu6moteka [JOK
obomouka 3emin https://m.edsoo.ru/
84 Yuenne B. . Beprajckoro o bubmmoreka [JOK
ounocdepe https://m.edsoo.ru/
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS bu6nunorexa LIOK
ouocdepsl https://m.edsoo.ru/
26 KpyroBopots! Bemiects u Bbu6moteka [JOK
OHMOT€OXUMUYUECKUE IIUKJIIBI https://m.edsoo.ru/
87 3oHanbHOCTH OuOochepsl. OCHOBHBIE bubnnorexa [JOK
OMOMBI CyIIN https://m.edsoo.ru/
88 YcToiuuBoCTh OMOCheps bubmmorexa [OK
https://m.edsoo.ru/
29 DKOJIOTHUECKUE KPUZHUCHI U X bubmuoteka [IOK
TIPUYUHBI https://m.edsoo.ru/
90 Bo3zgeiicTBue yenoseka Ha Ouochepy Bubmmorexa [OK
https://m.edsoo.ru/
01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA bubmuorexa [IOK
PaCTUTENbHBIN U )KUBOTHBIM MU https://m.edsoo.ru/
but6mmoreka [IOK
92 Oxpatia pHpoL! https://m.edsoo.ru/
93 OCHOBHBIE NPUHIUIIBI YCTOMYHUBOTO bubnmnoreka [JOK
Pa3BUTHS YEJIOBEYECTBA U MPHUPOJIBI https://m.edsoo.ru/
PanronansHo€ NpUpoAOIIONb30BaHUE U Bumorexa 1IOK
94 COXpaHeHHEe OHOJIOTHYECKOTO
https://m.edsoo.ru/
pa3zHooOpasust 3eMiau
95 O60061eHue 0 TeMe
«MUKpO3BOIONUS U €€ Pe3yNIbTaThD»
96 O60061eHue 0 TeMe




«MakposBoroLUs U €€ pe3ysbTaTbD»

97 O606menue o teme «IIporcxoxacHue |
Y pa3BHUTHUE XU3HU HA 3eMIIe»

08 O6o06menue no Teme «IIpoucxoxaenue |
YeJI0BEeKa — aHTPOTIOTCHE3)
O060061IeHne o TeMe «IKOJIOTHS —

99 HayKa O B3aUMOOTHOIIEHHUAX 1
OpPTaHHU3MOB»

100 O6006menue mo reme «OpraHu3Mbl 1 |
cpena oOuTaHUs»

101 O606H1€HI/I€UHO TeMe «DKOJIOTHUS BUJIOB |
Y TIOTTYJISIIHIAY

102 O606menue o teme «buochepa — !
rJ100abHAask IKOCUCTEMAY)

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akuuonepnoe o6miectBo «M3marenbctBo «IIpocBemenne.
* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6nios A.M. u npyrue /Tlox pen.

[Taceunuka B.B., AkironepHoe oouiectBo «M3narensctBo «lIpocBemenue».

METOINYECKHUE MATEPHUAJIBI JIA YUYUTEJIA

1.B.C.PoxnoB. Tematuueckuit 1 UTOrOBbIi KOHTPOJIb. COOPHUK MPOBEPOUHBIX paboT. buonorus.
10 knacc. Mockaa.

3. O.I1. Aynkuna. buonorus 6-11 knaccel. IIpoBepouyHbie T€CThI, pa3HOYPOBHEBBIE 3aJaHUS.
Bonrorpan: Yuurens.

4. H.A.bornanos. KoHTposabHO-u3MepuTenbHble Matepuaisl. buonorus 10 kimacc. @I'OC.
Mocksa. Bako.

5. A.A.Kupunenko. buonorus. Paznen «9Bomtonus opraHuueckoro mupay. Teopus,
TPEHUPOBOYHBIE 3a7aHus. JIernoH.

6. A.A.Kupunenko. buonorus. Paznen «I'eneruka». Bee tunsl 3aga4. TpeHnpoBoYHast T€Tpaib.
Jlernon.

7. C.1.Konecuukos. buonorus. Pasnen «Okonorus». Teopus, TpEHUPOBOYHBIE 3a1aHHUS.
Jlernon.

8. B.C.PoxnoB. TemaTnueckuii 1 UTOroBbIii KOHTPOJIb. COOPHUK IPOBEPOUYHBIX pPadOT.
buonorus. 11 knacc. Mockaa.

[IBemoB. buonorus. O6mas 6uonorust 10-11 xmaccel. Mocksa. Jlpoda.

10. H.A.bornanos KontponbHo-u3mepurenabHble MaTepuansl. buomnorus 11 kinace. @I'OC.
Mocksa. Bako.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- «Enunas xomnexuusa Hudpossix O6pazoBarensHbix Pecypcosy (Habop nudpoBbIX pecypcoB K
yaeOnukam uHUE B.B. [Taceunuka) (http://school-collection.edu.ru/).
- http://bio.1september.ru/urok/ -Matepuainsl k ypoky. Bce paboThl, Ha 0CHOBE KOTOPBIX CO3/1aH

caiit, ObuTH OIyOJIMKOBaHBI B razere "buonorus". ABropamu caiita npojenana 0ojbinas paboTta
[0 CUCTEMATH3UPOBAHUIO T'a3€THBIX CTATEeH ¢ yYETOM LIKOJIBHON ydeOHOW MPOTrpaMMBl 10
npenMerty "buonorua”.

- http://ebio.ru/ - DnexkTpoHHbIN yueOHUK «buonorusy. CoaepX uT Bce pa3aesibl OHOIOTUH:
00TaHMKY, 300JI0THIO, AHATOMUIO ¥ (PU3HOJIOTHIO YETOBEKA, OCHOBBI LINTOJIOTHH U T€HETHUKH,



HBOJIONMOHHYIO TEOPHUIO U IKOJOTHIO. MOXKeT ObITh PEKOMEHIOBAH yJaIIUMCS IS
CaMOCTOSITENIbHON PaOOTHI.

= http://djvu-inf.narod.ru/ - s3nekTpoHHas 6udIMOTEKA

- http://biology.ru/index.php - Caiit siBnsiercss IHTepHeT — Bepcuelt yueOHOro Kypca Ha
KoMmnakT-aucke "Otkpsitas buonorus".
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