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MNOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamery "buonorus" (manee - Owomnorus) Ha
YpPOBHE cpeaHero ooOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DenepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenmuu mnpernojaBaHus ydeOHOro mnpeaMera «buomorus» wu
OCHOBHBIX TOJIOKEHUH (enepanbHOl paboueil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusy yray6nénnoro ypoBHs uszydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepeHnmanmm  00ydeHUsT Ha YPOBHE CcpeaHero oOmiero oOpa3oBaHUsS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX WU Pa3BUBAIOIIUX
3a/lay, CBS3aHHBIX C HOpodopueHTanuerdn oOydarouMxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buomorus" naér npeacraBieHUE O
eI M 3aJayax HM3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, omnpeaeiisieT o0si3aTesibHOE (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpHpPOBAaHME IO pa3feinaM ¢ TeMaM, paclpelesieHHe I0 KiaccaMm,
PEKOMEHyeT TMOCIeA0BATeIbHOCTh M3YUYeHUs Y4YeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B nporpamme 1o Ouonoruu
peanu30BaH MNPUHLUI TPEEMCTBEHHOCTH C HU3y4eHUEM OHOJIOrMU Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHUS, MPEACTaBICHU O 310pOBOM 00pa3e >XKH3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaroliel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yjibTaTaM OOy4YEHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
oOydaromuxcss MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeaHero o0Iiero oopa3oBaHus.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHEero o0Imero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOEe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



paciuiMpeHre U yriayOsieHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUH W OHOJIOTUW Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOTOLIUOHHOTO YUYEHUS U HKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIriIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
OuoJiorn4eckoro  oOpa3oBaHuUs B By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TMOJy4aroT pa3BuTHe. Tak,
pacimiMpeHbl U yriyOJaeHbl OMOJIOTMYECKUE 3HAHUA O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HHTErpauusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYaIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeametry "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUMOHHBIA MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTMH, SMOPUOJNIOTMU U
OMONIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOydYaroIMXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTUU U yUeHHE 0 Onocdepe.

VYuebnsiii mnpeamer «buosnorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4JaronMMHUCcs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMyJsLuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIONIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYeCKUX 3HaHUM. J{is
pa3BUTHSL M TOJAJAEpKaHUS HHTEepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJAEPKAHUHU MPOrPAMMBbI
no OHWOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PELICHUE BAXKHEUITNX OMOJIOTHUYECKUX U IKOJOTUYECKUX MTPOOIIEM.



Llenb uzydenus yueOHoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBNIAZICHUE  OOYYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHO o0macTu
npo(ecCUOHANIBHON JIeATENIbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WM K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusI.

Jloctmxenne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHME O0YYaIOUUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOEHUU, MHOTOOOpa3Mu M OCOOCHHOCTSX OWOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIsus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCA C METOJaMH IO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEICKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJJaMHU  CaMOCTOSITEJIBHOTO  IPOBEACHUS  OMOJIOTMYECKHX
uccieoBaHuii B JlabopaTopur W B mOpupoae (HaOMrojeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJIEITMPOBAHUE);

OBJIaZicHMEe OOy4YalolMMHUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@HIaKTUKA UH(MEKIIMOHHBIX 3a00J€BaHUl, MTpaBuia MOBEJEHUS B NPUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAyYHbIE OTKPBITUS B 001aCTH OHOJIOTHUH;

pa3BUTHE Y 00yYaIOIUXCS MHTEIIEKTyaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B IMpollecCCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHei
OMOJIOrHYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATILHBIX
UCCIJIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJICITUPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHUE y O0YYaIOIIMXCs [IEHHOCTHOTO OTHOIIEHUS K *KHBOW MPHUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (HOPMUPOBAHNUE IKOJIOTHUYECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHUA B TMPUPO/IE;
MHTErPallii €CTeCTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MpPAaBHJI TIOBEICHUS B TMPUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbS
OKpYXXalolux Jrojged  (coOmrogeHuss Mep NpoPUIaKTHUKA  3a00JICBaHUM,
oOecrieyeHue O€30MaCHOCTU KU3ZHEIEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/JaHME  YCIOBHMM  JUIsi ~ OCO3HAHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBUTy AIbHON o0Opa30BaTeNIbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOEMY NPOPECCHOHATBHOMY CaMOONPECICHNI0, B COOTBETCTBUH C
WH/IMBHUIYJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OHMOJIOTMU Ha YriIyOJIeHHOM
ypOBHE cpeaHero oodiero odpazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT00p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOyudeHHUs OHOJOTHUU
OCYIIECTBISIETCS ¢ y4ETOM CHEeNU(PHUKU €ro CoAep)KaHWs M HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBIIIETCSL TIPOBEJEHUE JIA0OpaTOPHBIX M MpakTHUyeckux pador. Taxxke ywactue
0OyJaromuxcs B BBITIOJHEHUH MPOCKTHBIX U y4eOHO-MCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPEIENSAeTCS Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Copnepkanue IporpaMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HayKM M HU3y4yaeMble UMM TPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTHUU B
MPAKTUYECKOM JEATCIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMmoHcTpanuu

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

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

Tema 2. 7KuBble cuCTEeMbI U UX H3yYeHHUE

JKuBble cucCTEMbl Kak NpeaMer u3ydeHusi Ouosnoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJOCTHOCTb,
CI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotnueckuit), oOuochepusiii. Ilpoueccbl, Hpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOTO. JKu3HB Kak (opma CyIiecTBOBAHMS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALINH.

N3ydenne xuBBIX cucteM. Meroasl Ouosiorndeckoid Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. [ londarue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BBIOOPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux pgaHHBIX. OIEHKa JOCTOBEPHOCTH MOITYYEHHBIX
pe3ynbTatoB. [IpuumHBI HCKaXXEHUA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «buomornueckue
cucteMbl», «CBOHCTBAa JXHMBOM MaTepun», «YPOBHU OPraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «MeTosl
W3YUYCHHUS )KUBOU IPUPOIBD».

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHHE I IIPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWe pPa3IUYHBIX METONOB MpH
W3YUYCHHUU JKUBBIX CHCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. Kcropus
oTkpbITus KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounas reopus (T. [1IBanH,
M. HlneiaeH, P. BupxoB). OCHOBHbIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METO MEUYEHBIX aTOMOB, AU(epeHInanbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTUA METOJOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bozma u e€ poimb Kak pacTBOPHUTENA, pEeareHra, y4acTUe B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BellecTBa KIETKH, UX OHOJIOTHYecKas
pob. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypel. [enatypamus. CpoiictBa OenkoB. Knaccupukauus Oenkos.
buonornyeckue QpyHkuun 0enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaPUAbl U MOJIHCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOI0B.

Jlununpel. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [lpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxaenue u ouosiornueckue pynknuu JJHK.
Bune PHK. ®yuxunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B moliekysne ATO.
buonornyeckue pyukunu AT®. BoccTaHOBIEHHbIE IEPEHOCYNKU, UX (DYHKIIMH B
Kietke. [J[pyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OuoMojekyid. Moodenuposarnue
CMPYKMypbl U QYHKYUl OUOMONEKVI U UX KOMNIeKkco8. KomnbromepHulll ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanun

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabMUIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoOJIeKyJbl BOJb», «BemecrBa B cocraBe opranu3aMoBy», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD, «CTpoeHHE MOJIEKYI
yriieBoaoBy», «CTpoeHHe MOJIeKyd JHUNUAoBY», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue monekyisl ATO».

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHnasi padora «O0HapyxeHUuEe OCIKOB C TOMOIIBI0O KAYECTBEHHBIX
peaKIuii».

JlaGopaTtopnass  pabora  «lccienmoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYeckas U Tmpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHATBLHBIE 00pa30BaHUS KIICTKH.



CtpoeHne mpoKapuoTHIECKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE AYKApUOTUYECKOU KIIETKHU.
[Inazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUecKylo MeMOpaHy: MacCUBHBIN
(muddysus, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIN TpaHcropT). Ilomynmponunaemoctr MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paroruTo3. Dk3o1uTo3. Kierounas
creHka. CTpyKkTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

[uronna3zma. [{uro3omns. [{utockenet. JIBuxkenue muromiazMbl. OpraHouIbI
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYeCKas CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIE€TKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuil  (arpaHyssipHbI)  SHAOIUIA3MATHYECKUN
petukynyM. CekpetopHas QyHkuus anmapata ['onbmxu. Moougurkayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kinetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHIPHUH,  IJIACTUIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIUHM MHUTOXOHIpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  JIYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kjaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomeorcymounvie Qunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbIIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne W JBWKEHUE JKITYTUKOB W pecHUYeK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpoQuUIAMEeHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. O6omouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbIM MaTpuKkc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /[uHamuka s0epHOU 00010uKu 6 mumose. AHoepHulil
Mparcnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMmoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE SYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPHUOTUYECKON KIIETKI.

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

JlabopaTopuass pabora «l3ydyeHue CTpOEHHSI KJIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JACIUIA3MOJIU3a B
PACTUTENbHBIX KJIETKaX.

IIpakTuuyeckass  padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTEINIbHBIX KIIETKAX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OOMEHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinuust pepMeHTOB OT HEOPTaHUYECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HhepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIIacToB B MpoLECce
¢dotocunrteza. CBetoBas u TeMHOBasA ¢asbl. Pomoovixanue, Cs., Cy. u CAM-munuv
gdomocunmesa. IlponyktuBHOCTh oTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooGpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEepuH, BOJOPOAHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OposkeHUS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OPTaHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIPUH B
mpoiieccax ouonornyeckoro okucieHus. [luknnyeckue peakuun. OKUCIUTETHEHOE
dbochopunupoBanue. Ouepeus memopaHnoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaswl. llpeuMyliecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00Men», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGoparopnass  padora «l/3ydyeHuWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopaTopunasi pabGora «/3ydeHne (HEpMEHTATUBHOTO PACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass padora «CpaBHeHHE mpoleccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGopMalnus U peaju3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneAacTBeHHON MHGopMalu. [ eneTnyeckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpOKapwoT. I'mnote3a
onepona (®. XKako0, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3suThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, XKMBOTHBIX, pacteHui. CITN, COVID-
19, conmanbHbie ¥ MEAUITMHCKUAE TTPOOIIEMBI.

buoungpopmamura: unmeepayus u anamuz 6orvwux maccueos («bigdatay)
CMpYKmMypHulx buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konpuos, /1. Y. iBanoBckuii.

Tabmuubr u cxembl: «buocunTes O6enkay, «I'eHeTnyeckuit Kom», «Bupyco»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKU

Knerounslii 1uki, ero mepuoabl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyecknii  (MMOCTMUTOTUYECKUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) MepUobl UHTEpGa3bl.

Martpuunbin cunares JAHK — perumkanuma. [Ipuanuner perumkanvu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTtpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguu MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel muto3a. KapuoknHe3 u nuTokrnHe3. buosiorndueckoe 3HaueHUE
MHTO3a.

Perymauuss murotndeckoro nmkia kiuetku. [Iporpammupyemas kineTtodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANIbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «l{ugpposas
KiemKka» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCcTpauumn

Tabnuupsl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpoMocomy, «Permukanusa JJHK.

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

Jlaboparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEenapaTax».

JlabopaTtopHnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYUKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOMpenaparax ).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpazue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS U IKU3BHENEATCIBHOCTH  OJTHOKJIECTOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4aCTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm Kak equHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbI pPACTUTENBHBIX TKaHEW: o0O0pa3oBaTesbHas,
MOKPOBHAs, MPOBOJSAINAs, OCHOBHas, MexaHuyeckas. OCOOCHHOCTH CTpOEHUS,
GyHKUIMIA U paciofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHU KXUBOTHBIX U YEJIOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIAAIbHASA,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTpPOeHUs, (PYHKUMNA H
pacIooKEeHUsI TKAaHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHbIE OpraHbl pacteHuid. OprasHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX >KUBOTHBIX. HapykHbli ¥ BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEM.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aME0OUTHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacTEHHI:
TPONU3Mbl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. llutanue >kxUBOTHBIX. BHyTpuIionoctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOrO TpakTa. lIumeBapurenbHble kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxxHOoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y NTUL U
MIIeKonuTaromux. Perymsus apixanus. J{prxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHUM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalieHus. OBOJIOLUOHHbBIE
YCIIOXKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisiuus.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpaTuTeNnbHble Bakyonu. Opradbl BblaesieHus. DOuiabTpanus,
CeKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHU3Mbl PaObOThI OPTAHOB BBIJICICHHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTeMamMu. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOM 3aUThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Ooje3Hedl. UMmyHHas cucteMa uenoBeka. KiieTouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPHOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopusi KiIOHaIbHO-celeKkTuBHOro uMmMmyHutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte u  peryisinus 'y OprammsMoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. Pa3gpaxuMocTs ©  peryjsnus y
pacteHuil. PocToBeie BelecTBa U UX 3HaYCHUE.

HepBHas cucreMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX UBOTHBIX. Peduiekc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOM cucTeM. [ umoTtaiamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepum», «lIpocrerimmey», «OpraHbl UBETKOBBIX PACTECHUI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactrenuit», «KopHeBbie cuctembly, «CTpoeHue cTedIisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHUCTEMa, «Koxay, «MplleuHasT ~ CHUCTEMay,
«BplgenurenbHas cUcTeMay, «IHIAOKpUHHAsA cucteMa», «CTpOEHHME MBIIIIbD,
«mmynurer»,  «KuiieuyHomonoctHsle», «CxeMa  NUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THAPH»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIEBOro uepms», «HepBHas
cuctema peioy, «HepBuas cucrema sarymkm», «HepBHas ~— cucrtema
npecMmbikatomuxcs»,  «HepBHas — cucrema  ntuny», «HepBHas — cuctema
MIIeKOTTUTaromux», «HepBHas cuctema enoBeka», «Pediexcey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKIETOUHBIX
OpraHMW3MOB, MUKpOIIPENapaTbl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXXHMX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE 7Sl IEMOHCTPAILIMU TTOYBEHHOTO W BO3IYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmana U OeNKoB Mo 1edcTBUEeM (epMEeHTOB, 000pyA0BaHUE AJIs
JIEMOHCTPALUK ONBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «l/3ydueHrue TKaHEe paCTCHUIN.

JlabGopaTopHnasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHnasi padora «3yueHne OpraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHHS OpraHu3MoOB: Oecriosnoe (BKIIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBble KieTkW, WM rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a M II0JIOBOrO Iporecca. Meio3 M ero Mecrto B KM3HEHHOM IUKIIE
OpraHU3MOB.

[Ipen3aponeiieBoe pasBurue. ['amerorenes y uBOTHbBIX. [10J10BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPHOHATIBHOE pa3BUTHE >KUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bracmyna, munwi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIECKOMUTAIOUIUX. 3apOJABIIIEBBIC JUCTKU
(racTpyssinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBHIX TUCTKOB. B3anMuoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbllia (SMOpPHOHATbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  Pe3yslbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHansHbI mepuoi. Ilpsmoe u
HempsiMoe pas3BuTue. Paszputue ¢ wmeramopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buHojiormyeckoe 3Haue€HHE TPSMOTO U HEMPSIMOTO



pa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocta KUBOTHBIX. DakTOpbI
PETYISIUU POCTA JKUBOTHBIX M YesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

PasMHoxeHue u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpazoBaHue cmop B IMpolecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLINA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsi: C. I'. Hapammn, X. HInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHHE», «Tumbl Oecmosoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMHIOMOHAJb, «Pa3MHOMXEHHE SBIIIEHBI,
«Pa3MHOXeHuEe TUApbD), «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANLEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauud OHTOreHe3a», «llpsamoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmainckoro xyka», «Pa3Buthe capaHumy,
«Pa3Butne narymkmn», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUI»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIbHBIX PAaCTCHUI, « KU3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <« KM3HEHHBIM UHMKI MXa», <« KHU3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBINA LIUKIT COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «l/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckast padora «BrplsiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HAaCJIE€JACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pPa3BUTHS TEHETUKW Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIbL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUieNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI  TE€HETUKH: THOPUAOJOTUYECKHA,  IUTOJOTUUECKUM,
MOJIEKYJISIPHO-T€HETUYECKH M.

JleMoHCTpanun

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

Tabmuibl U cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPCIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3ust THOPUIOB nepBoro nokojeHus. [Ipasuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclLICIUICHUs ITPU3HAKoB. L{UTOJIOrMuecKkre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKTep HACIECIOBaHMUS.
Pacuierienre nmpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHnaens — 3aKOH HE3aBUCUMOIO
HAcJEeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILIUBAHUSL.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYILICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOpHUsI HACIIECICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OINpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommiementapunocts. Onuctas. [Tomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX TMPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTHUYeCKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHamu3upymrouiee CckpelmuBanue», «HemomHoe QOMUHUpPOBaHHEY,
«CrernieHHOE HacJeIoBaHWE TPU3HAKOB Y Jpo30dmibl», «l'eHeTuka Tmoiay,



«Kapuotun uenoseka», «Kapuotun apozodpunb», «Kapuotunm nOTULBD,
«MHOXeCTBEHHBIN ajIenu3m», « B3aumMoaeiicTBUE T€HOBY.

OO6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpa3ws
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAallUM 3aKOHA HE3aBHUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpALlMM CILEIJICHHOTO HACIIEIOBAaHUs MPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

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

IlpakTnueckass pab6ora  «/3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh Mpu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICJCTBCHHAS.

Mopaudukanuonnass U3MeHYUMBOCTb. Ponb  cpeasl B (hopMHpPOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHUYHMBOCTH.

I'enoTunuueckas n3MeHUYMBOCTh. CBOMCTBA T€HOTUIIMYECKOM M3MEHUYNBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAsI.

KomOnHaTuBHAas W3MEHYMBOCTH. Mei03 M MOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OJTHOr0 BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIBl MyTalMil: TEHHBIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUMPOBAHHBICE MyTaluud. SaepHble U
UTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuyunHbI
BO3HUKHOBEHHUS MyTalmuud. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUYMBOCTh U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  DNUSCHEMUYECKUX (HAaKmopos 8
HACe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuet u  cxeMbl: «Buasl  um3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MCHYHUBOCTHY, «Meio3s,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTarmii.



ObopynoBaHue: KHUBbIE U TepOApHBIC HK3EMIUIIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

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

IIpakTuyeckass padora «Mytarmuu y aApo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKa:  T'€HEaJOTMYECKUU,
OJIN3HELIOBBIN, ATOTC€HETUYECKUN, MOIYJIIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHble 3a0051€BaHus YelloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHON YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HECHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun udenoBeka», «MeToabl U3yYCHUS] TEHETHKHU
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIOBEKaY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekunsi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax NpPOUCXOXKICHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTe€HUil. Ponb cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wu3MmeHuuBocth H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PadOTHI.

Metoasl cenekIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUY AJIbHBIN. Ortansl KOMOWHAIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OICHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIIbIo aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paloTHlI.
PannaniOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYTalUil y KyJbTYPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenns ucxogHoro Matepuana ajisi CEJIEKIHH.

[Tomyuyenue MOJIUTUIOUIOB. BuyTpuBugoBas ruOpuAU3aIHsL.
bnuskopoAcTBEeHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKIMN PACTEHUI U KUBOTHBIX. «3e1€HAs
DesonoyuUs».

CoxpaHeHre ¥ U3yYEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yesax VIVUUeHUs. CYUeCmeyiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeti U nepcneKmueHbIX MexHoI02UlL.

JleMoHCTpauumn

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

Tabmunp! u cxemsl: «LIeHTpBI MPOUCXOXKAECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metogpl cenekuum», «OTnanénnas rudpuauzanus», «MyTtareHes».

JlabopaTtopHasi padora «J3ydueHne copTOB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «lIpuBnBka pacTreHu».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTUXKEHUS CENEKIMH PACTeHUUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYO bepmy,
COPTOUCIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35AHCTBO, B J1aOOPAaTOPHIO
arpOyHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, HCHOJb3yEMblE B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHONOTHS:  XJeOONeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOTMi U MHCTPYMEHTOB LIEJICHANPABIEHHOTO U3MEHEHHUS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIBIO MMOJYYEHNsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIIMX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kinerounas unxeHepus. MeTonsl KyJlbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comaruueckas TruOpuau3amuss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. HMcnonvsosanue MOHOKIOHATbHBIX U NOJUKIO HATIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AULEKICTOK U KIIOHUPOBAHHUE XKMBOTHBIX. METON TpaHCIJIAHTALUU SJEP KIETOK.
Texnonozuu 0300po6IeHs, KYIbMUGUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocOMHass W Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHcTpyupoBanue pexkomouHanTHbix JJTHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKHE MTPOOIEMBI T€HHON MHXKEHEPUU.

Menunuackue ouotexHonoruu. [loctrenomuas mudposas meauruHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHAS €ro 310poBbs. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmoumHkeHepus i pa3pabOTKU
(GyHIaMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJIbI0 O0EeCreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJSAPHBIX MEXAHH3MOB
¢ynkumonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsbl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOJCTBEY, «KileTounas nmxxenepusn», «I'eHHass HHKEHEepUsD».

JlaGopaTopHasi padora «l/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXKHEWIIAas MPOU3BOJUTENIBHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIECHUH B
omosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JIBroKy1ye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopnrba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOLMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIFOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaMu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHUs
NPUCIOCOOJIEHU y pacTeHuit W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta mytemectsus Y. lapsunay, «Haxonku Y. lapsunay, «Dopmbl 60psObI
3a cymectBoBanuey, «lloponbl romy6eit», «MHorooOpasue KyIbTypHBIX (opM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. JlapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHJI 3BOJIIOLUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHID.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JeMEHTapHas eIMHHIA 3BOOLNH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. V3meHeHue
reHo()oH/a TOMYyJSLIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABMXKYIIHUE CHIIBI) JBOJIONMHU. MyTaIllMOHHBIH
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBlieHHblE WM3MEHEHMsI 4YacTOT ayiesied B Homyssinusx. OQdext
ocHOBaTend. Iggexm oOymuiiounoco zoprviuika. CHUdICEHUe 2eHemuueckKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha cenog 6
oonvuwux u  manvlx  nonyiayusax.  Murpauun.  M3omAuMs  mOMyssIouUi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIMMA, pa3pbIBaIOIINN
(mm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HukHOBeHHE  MpUCMOCOOJEHW y  opraHm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3MoB: Mop(]ogorunyeckue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpPOdIBONIOIMHU. M3omsmus — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CrIocoObI BUJI000pA30BaHMUS: aJIoNaTpUYECKoe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOEY (monuIuIOnIU3anus,
rubpuau3anus). J[MuTenbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONIMOHHONM OWONOTMKM B pa3palOTKE HAYYHBIX METOJIOB
coxpaHeHusi 6ropazHoo0pasusi. MUKPOIBOMIONUS U KOIBOIIOIMUS Mapa3UTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpau

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

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema MposiBJI€HUS 3aKoHa Xapau—BaiinOepray, «/IBumxymue
CHJIBI DBOJTFOITUNY, «DKOJIOTHYECKAsT W3OJSAIUS MOMYJIAIAA CeBaHCKOU (opemmy,
«l'eorpaduueckass M3OJAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
JnaypcKoiy, «IlomymsanroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HaycTpualibHBIN MenaHu3M», «KuBble uckonaembie», «llokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX),
«Dusnonornueckue anantanun», «lIpucrnocoOIEHHOCTh OPraHU3MOB U €&
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojsie», «Crnocobsl BuaooOpazoBaHus», «l'eorpaduyueckoe BUA000pa3oBaHUE
TpEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BHUIOB CHUHUID),
«ITomumnnousl pacteHuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHI] 1
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BbIsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI.

JlaGopaTopnass  paGora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTENIbHAs LEIECO00Pa3HOCTY.

JlaGopaTtopnass paGora «CpaBHeHUE BHUJOB 1O MoOpdoIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoJirouus 4 €€ pe3yabTaThl

Metoasl  u3ydeHHsT MakpodBoJonuu. [lajeoHTOIOTMYECKHE  METOIBI
u3yueHus HBomtouuu. llepexomubie ¢opmMbl M (QUIOTCHETHYECKUE  PSAbI
OpTaHU3MOB.

buoreorpaduyeckue meTonsl u3ydeHus sBomtonuu. CpaBHeHUE (QIIOpHI H
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emmau. Bumsi-
OHJEMUKHU U PEITUKTHI.



OMOpPHUONIOrYECKHe U CPABHUTEIHLHO-MOP(OIOTHIECKIE METOAbl U3YUEHUS
IBONIIOLMU. ['€HeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMeHnTtapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE U  MaTeMaTHYECKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XpOMOCOMHBIE MyTall{ U SBOJIIOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIFOLIU Y.

JleMoHCTpanun

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

Tabmuubl U cxembl: «DUIOreHETUUECKUN PsIT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punnodute»,  «CeMeHHbIC
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «/lpeld KOHTUHEHTOBY,
«Penuktey, «HavanpHble cTaguu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHATOTMYHBIE OpraHbDy, «PyIHUMEHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Ophl 4YeJIOBEKa U IMHUMIMaH3e», «lJaBHbIE
HaITpaBJIEHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJJIEKIIMU, TrepOapuu, MYJSKM HMCKOIMAEMbIX OCTATKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBlICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOK/ICHUS )KU3HU U €€ ONpOBepKeHHE ornbiTamu .
Penu, JI. Cnannannanu, JI. [Tacrepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHM. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHUHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB U3 MoHomepoB. Koanepsatnas rumoresa A. .
Omnapwuna, TMoTe3a nepBUYHOro OyapoHa JIk. XomnaeitHa, TeHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropuss 3emumn u Meroasl €€ wu3ydeHus. Vckomaemble OpraHU4eCcKUe
octaTkd. ['eoxpoHosoruss u e€ wMeronapl. OTHOCUTENbHasE U aOCOIIOTHAs
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast IKaJla: 30HbI, 3Pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbl opraHndeckod »HBoaonMU. [logBieHne u 3BOTOLUA
MEPBBIX KJIETOK. JBOMIONKA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJoT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacrteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. [IponcxoxaeHrne LBETKOBBIX
pPaCcTCHUM.

OCHOBHBIC ATallbl 3BOJIONHMH JKABOTHOTO Mupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimii. [IpoucxoxaeHne MIEKONUTAIONIUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHo30M. OOm@as xapakTepucThKa KiuMara U
reoJIOTHYECKUX mporeccoB. [losBIeHHE W pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHs U BIUSHHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: @. Peau, JI. Cnannanuanu, JI. [Tactep, M. 1. Meunukos, A. U.
Omapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa no
M3YUYCHUIO CaMO3apoXKJeHusl Xu3Hm», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTamnbl  HEOPraHWYECKOW  3Boouun», «l'eoxpoHosOrMYeckass  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKOM IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema XuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdossl  pacteHuit», «PuHMOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llanmopoTHukny, «l'0l0CEMEHHBIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIX», «lIpocteiimme», «KumedHonomocTHbeY,
«ITnockue YEpBUY, «YneHucToHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItnusyy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTue Ku3HU B
IaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue Ku3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pPACTEHHM pa3IMYHBIX OTHAENOB, KOJIJICKIIMU
HAaCEKOMBIX, BJIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPraHUYECKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  gaboparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHno abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEPBUYHOI aTMocdepe».

JlabopatopHass padora «/I3ydyeHHe M OINKCAaHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUM O MPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
B033peHMsI. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpAMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OUOIOrHYeCcKUe, COllUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAuM aHTpororeHe3a. PaHHue dYenoBekoOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) M PAaHHUE TTOHTUIBI — OOIITHE MTPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JoJel. YeloBeK yMelblil, IepBbIe
V3TOTOBJICHUS OPYAUM Tpyaa. UenoBeKk NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JOJIEU
3a npenensl  Adpuku. YenoBek reipenbOeprckuilt — 0oOmME  MpeNoK
HEaHIEPTAJIbCKOT0 YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YeloBeK HEaHAEepTAIbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeneinamMu AQpuki.
[TameoreHeTrka 1 NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIMSIX
yenoBeka. MyTannoHHBIH mporecc ¥ noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIMYJIAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHarue o pace. bousblume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems W myTH paccelieHHs 4YeloBeKa MO ILIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh — pacHU3Ma.
[Ipucnoco6IeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Cpebl.
Bnusnue reorpaduueckoil cpeapl U Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBEeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAs  aHTPOIOJIOTMS M MAJICOAHTPOIIOJIOTUS
YeJIOBEUECKUX NOIMyJsuui. buoconnaneHbple HCCIeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

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

Tabmunp! 1 cxembl: «MeTo/bl aHTPONOJIOTUNY, «I 0JIOBHOM MO3I YellOBEKay,
«YenoBexkooOpa3Hble 00€3bAHb, «CKeleT ueloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKYILIHE CUJIBI AHTPOIIOTEHE3a», « IBOJTIOLUOHHOE
JIPEBO  YEIOBEKa», «ABcCTpanonutTek», «UYenoBek  ymenwli», «YenoBek
IPAMOXOAAIIMID, «JleHucoBckuii yenoBek» «Heannepranbup», « KpoMaHbOHIBD,
«IIpenkn yenoBekay», « ITarbl IBOJIFOLUHN YETOBEKA», «Packl yenmoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl ~TpPEIKOB 4YelOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAMHM TMPOUCXOXKICHUS 4YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBeKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKaA.

JlabGopaTopnasi padora «lV3yueHne o0OCOOEHHOCTEH CTpPOCHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeII0BEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHue U pazButue skojorud B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. Cykauésa. Pa3gensl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKAMH.



Metonsl sxonoruu. IloneBbie HaOmoneHus. DKCIEPUMEHTHI B 3KOJIOTHU:
npupojHble U JabopartopHble. MonenupoBaHHE B JKOJOTUH. MOHUTOPUHT
OKpY’KaroIIEel Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YEJNOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON TPaMOTHOCTH HACEJIEHUS.

JleMoHCTpanumn

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, H. A. Ceseprios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHIA OKPYXKaIOLIEN CPEIbI».

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAaHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX naencTus. Kimaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTPOIIOreHHbIe. O0Ime
3aKOHOMEPHOCTH AEHCTBUS 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢pakropel. CBeT Kak »Konorudeckuil axrtop. JleiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHu3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHMH M JKUBOTHBIX II0 OTHOUIEHMIO K cBeTy. CHUTHaJIbHas poJib CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skosjorumdeckuin daktop. Ilpucmocobiienus pacTeHud K
noJiIepKaHuio0 BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHUIO BOAHOTO PEXUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTPUOpPraHU3MEHHas.  (DU3UKO-XMMUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IprUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBHUM KU3HU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTHE O JKU3HEHHOW (Qopme.
XKuznennble POpMBbI paCTEHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOUOHTHI, a9pOO0HOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckune (dakxTopsI. Bunpr  OMoTMYecKMX ~ B3aUMOJCHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHUS.

JleMoHCTpaMu

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TennoKkpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «Du3nonornueckue amanTanuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOBY», «bBHONOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA IMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS), «XUIHUYEeCTBOY, «llapasutusm», «KoHkypenmus», «CuMOuo03»,
«KomMmeHncanuzm.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIIUSIHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX Y TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOUBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHHUS, repOapuu U KOJUICKIIMHU TETUIONOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydelia MTHUIl U 3Bepe, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHus! JaHHBIX TPYIIN, KOJJIEKIIMHA >KUBOTHBIX, OOUTAIONINX B Pa3HBbIX cpeax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua  Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, PU3NIECKUX 6ApbEepPOB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuidi.  OCHOBHBIE TIOKa3aTeIW TMOMYJISIIUU: YHCICHHOCTh, IUIOTHOCTb,



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

DkoJsioruyeckas CTpykrypa nomysasinuud. OleHKa YUCICHHOCTH TMOIMYJISIUHN.
JvHamuka nomnyisiuud U e€ peryisinusa. buoThudecknii MOTEHIMAA MOMYJIALMH.
MopenupoBaHue JUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIUN.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKojormyeckod Huiie Buaa. MecrtooOutanue. MHoromepHas
MoOJenb dKosiornueckon Humun Jx.M. XaruynHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomyisuui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormueckue
VMHBA3UHU Yy KEPOJHBIX BUIOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonymsanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTauHconay.

Oo6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «lIpucnocoOnenuss ceMsH  pacTeHUd K
PacCCENICHUIO».

Tema 9. IKo10rus CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jlx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cerd. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykiieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOINOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OriectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Tpuponnbie 3KOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKocucmemovl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbitb.

AHTPOTIOTEHHBIE HKOCUCTEMBI. ATpPOIKOCHUCTEMA. ATpPOIEHO3. Pazmmums
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteMm. [opojackas
dbropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoeo 3gpgexma u 6udo8-30uhpukamopos (Kirouesvix
6U008) 8 yHKYUOHUposaHuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECCTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUl PA3HbIX Mmunos Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «ODKocHcTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPyNIbl OPraHU3MOB B 3KocucTeMey, «KpyroBopoT BEIIECTB B JKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YUCEID»,
«JKkonoruyeckas nupamua OMOMacch, «IKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHUE jeca Mocie
noxapa», «IKocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruH B arporieHo3e», «IIpumepsr ypboskocucTem.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII U
3Bepeit, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIETh
IKOCHCTEMBI.

IIpakTuyeckas padora «3ydenue u onucanme ypOooIKOCUCTEMBD».

JlaGopaTopnasi paGora «M3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKYypcHsl «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJ0JIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKypCHUsl B arpodKocHcTeMy (Ha Mojie WIM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemmanerapHas o0osiouka 3eMJIM, TNI€ CYHIECTBYET WU
CyllleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6nochepe. Ob6nactu 6mochepsr u e€ coctas. Kupoe
BelIeCTBO OMOCchepsl U ero PyHKITHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEpPhI Kak
ri100abHOM PKOCcUCTeMBbI. JMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh SIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEUIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHANA 1
ounochepHbIx QyHKINHA.

JlemoHcTpanuu

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

Tabmuuel u cxemsl: «['eocdhepsl 3emmn», «KpyroBopoT azora B NpUPOIEY,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIE OMOMBI Cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii jgec», «IIIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuid ecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:ka0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3JeicTBHE YeEIOBEKa Ha
ouocepy. 3arpszHeHue BO3MyIIHOW cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npuponanbie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA U TPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE M COXPAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOGb



sKopeadurumayuu IKocucmem U Ccnocobo8 6opvobLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix 5KOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsisHeHue 1MouBb», «llapHukoBbit  Addext», «Ocobo
OXpaHsieMbIe MPUPOTHBIE TEPPUTOPUNY», «MOJEIN yIPABISIEMOTO MUPaY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTMN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OoOy4JaronMMHUCs TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpaMMBbl IO OHOJIOTHHI
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPAKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yejleHanpasienHoe pazsumue BHYTPEHHHX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOITUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  00pa3OBaHUs, Haauyue  NPAa8oOCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8Uumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS MTPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLUUOKYJIBTYPHBIMU, HICTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsS, Pa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBOKEHUS K 3aKOHY U IMPaBOMOPAJNIKY, YEIIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3yabTaThl OCBOCHUsI ydeOHoro mpeamera «buonorusy»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTHA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIBHON ESITELHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM O0YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U O0OS3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUN
OMOJIOTMYECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIMOHEHTOB IMpU OOCYKIEHUM CIHOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpE]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTHUU, TMOHUMAHWSA 3HAYCHHS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUHUBOTO OYAyIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOI0 0J1ATONOy YU :

NOHMMAaHHWE U pealu3aluus 370pOoBOro M 0e30macHoro odpasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYaJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOHN JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBLHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCuoHATbHON JesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYILeCTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KyJIbTYypbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA IS
OKPYXaIOUIEH CPEIbL;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHUS MpU pEIIeHUHu NpodsieM, CBA3aHHBIX C palOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOCchephl);

AKTUBHOE  HEMNPUATHE JEUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOIIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUIN U MPEIOTBPAIATD UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
MPaKTUKE, TOTOBHOCTH K y4aCTUIO B IPAKTUUYECKOMN NIEATETLHOCTH SKOJIOTUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW U OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOIO Ha JIUAJIOTe
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHMUE SI3bIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelcTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHUE creuu(UK OHOJIOTHMM KaK HayKH, OCO3HaHUS €€ poilu B
bopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAUIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pEeCcypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BEUECTBA, MTOMCKA MyTe BBIXOJAA U3 I00AJIBHBIX SKOJOTUYECKUX MPOOJIEM U
oOecrieyeHusi Mnepexojla K  yYCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
NOBBIIICHU OOIIEl KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMOit
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHMS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh IIOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHHUS SIBIICHUW OKPYXAIOLIEr0 MUPA U MPOUCXOIAIINX B HEM HM3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aK/IIOUEHHMSI HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHus Tpo0sIeM B peajbHbIX JKU3HCHHBIX CUTYaIUsX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHN0, K AKTUBHOMY IMIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTIMH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHLIe PE3yJIbTaTbl OCBOCHMU:A y‘{C6HOI‘O nmpeamMceTa «bunonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HlI/IXC$I
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHBIG) 06HICHayIIHI>I€ I[MOHATHUA, OTPAXKAIOIIHC
OECIOCTHOCTD HaquOﬁ KapTHUHblI MHpa U CHGHH(i)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHleCTBO, SHEPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHLIfI q)aKT, IMPpUHOUII, TUIIOTE3d, 3dKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, Ha6JIIOI[€HI/Ie, HN3MCPCHHC, OKCIICPUMCHT 141 szyrHe);
YHUBCPCAJILHBIC yqe6HLIe I[GﬁCTBPI?I (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GyHKIIMOHATHHON
TPaMOTHOCTH ¥  COLMAJbHOW KOMIIETECHIIMM OOYYaloUIuXcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BATh OCBOEHHBIE MEXIUCLUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble yueOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrate wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBaHust y oOyuwatouierocss OyayT cQOpMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCaJbHbIe yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pEryJsITUBHBbIE YHHUBEpCAlbHbIE YUYEOHbIE JIEHCTBUS, COBMECTHas
NeSATEIbHOCTb.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbLHBIMHU
AeCTBUSIMM:

1) 0a3oBble JJOrHYecKUe JeCTBUS:

CaMOCTOATENbHO  (QOpMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHUS, Ki1acCU(pUKAINK, 0000IIEHHUS ), PACKPBIBATH CMBICII
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYKIAEHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYUH  pa3HOTO  pOJa,  BBISIBJIECHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaTheiBaTh IUIaH pEIICHHUS MPOOJEMbI C YYETOM aHaIu3a HUMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEaJIbHOTO,
BUPTYaJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIETI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOAOB MO3HAHMS;

UCIIOJI30BaTh PA3JIMYHbIE BHUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4eOHBIX
CUTYyalusX, B TOM YUCJIE MPU CO3JaHUN YUCOHBIX U COIMATIBLHBIX MPOEKTOB,;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M W aKTyaJlU3UpoOBaTh 3ajavy,
BBIJIBUTAaTh TUIIOTE3Y €€ pEIICHUS, HaXOJIWTh apryMEHThI ISl JOKa3aTesIbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANIM3UPOBaTh TIOJYYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LIEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIACTH
KU3HEIEATEIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTb OPUTHMHAIBHBIC MOAXOAbl U PEILICHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE alIbTEPHATUBHBIE PELICHUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POPMAINH (TEKCTE YIEOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHeTe), aHaIU3UpOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KPUTUIECKHA OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3aNPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosoruueckor mHMOpPMaIMKM, HEOOXOAUMOM Il BBITIOJHEHUST YUEOHBIX
3aj1ay;

MpUOOpETaTh OIBIT KCHOJIB30BaHUS HHGOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BAaTh HAYYHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ovonornyecko MHPOpMALIUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, aOOpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pacloO3HAaBaHWS W 3aATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enmue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCUM TIO CYIIECTBY OOCYXKIaeMOil TeMbl (yMEHHUE 3aJaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJbHBIE CpeACTBa OOIIEHUS, TOHMMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

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

2) coBMeCTHaA 1eITeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHnH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMaHABI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HIEU C TO3ULUUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

OsBJaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOMX JAECHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTyalHsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI peIEKCHH AJIi OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PELLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTbl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AHAJINW3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.
INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pPE3YNbTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro Ipeamera
«buonorusiy Ha yrayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npoduibHOro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTHM Hay4YHBIE 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 110
OCBOCHUIO, UHTEPIIPETALMN U MPEeOOpa30BaHUIO 3HAHUM, BUABI JACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUU W UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3yapTaThl MPEICTABICHBI IO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TpoOJieM  palHroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmioBa — o 1neHTpax
MHOTOOOpa3usi W MPOUCXOXKIACHUS  KYJbTYPHBIX  pacTeHHW#),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. H. Basuiosa), NPUHLHAIIBL
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMH HAYyYHOrO TMO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHNUE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIEC MPU3HAKN: BUPYCOB, KJIETOK MPOKApUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB >KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOIOIMUECKHUX
MPOIIECCOB: OOMEHA BEUIECTB (METa0O0IM3M), MPEBPAILLICHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€W03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  HWHJIMBUIYAJIbHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAaCTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHE, MEXAY CHUCTEMaMH OpPraHoB M HMX (QYHKIUSMH, MEXAY STarnaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBIABIATh OTIMUYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHMi, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyII;

yMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4t, BBISBISATH NIPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OHOJIOTMYECKUMU IIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTATOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKUe padOThl, COOMIOATH
npaBuiia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSATh MX OKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMYyIUpPYs LeIb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
pe3yNIbTaThI U I€NIaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJBHBIX Hay4yHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCTeKThl COBPEMEHHBIX HCCIIECIOBAaHUN B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABIEHHOEC M3MEHEHHWE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHaTbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIBLCKOTO XO3SIIICTBA, MUILEBONW MPOMBIIUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAINIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
IPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIAHETrO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kiacce NOJKHBI OTPAKATh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHHM 3aKOHOB MPHUPOJABI M PEIICHHH SKOJIOTHYECKHUX
npoOJieM 4YelnoBEeYeCTBa, a TaKkKe B PEIICHWH BOIMPOCOB PAaIlMOHATIBHOTO
MPUPOOIIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOIIICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJIAJIETh CHUCTEMOW OHOJOTHYECKUX 3HAHUW, KOTOpas BKIIOYAET
OMpENIeNICHUs] WM TIOHMMAHUE CYIIHOCTH OCHOBOIIOJATaloMUX OMOJOTMYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUcCTeMa, Ouocdepa), OHOIOTrHUYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 nyTsX U HampasieHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHME  BJQJA€Th  OCHOBHBIMU  METOJlaMHM  HAy4YHOrO0  IIO3HAHWA,
WCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCO0aMH BBISIBJICHHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHU B IPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TPU3HAKU: BHJOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouochepbl, CTAOUIM3UPYIOMIETO, IBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOTrO u CUMITATPUYECKOTO
BUJI000pa30BaHUs, BIUSHUS JABWKYIIIUX CHJI SBOJIONUU HA T€HO(OH T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHUN
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3UM MEXKIYy TMPOIECCAaMH ABOJIOINH,
JIBIDKYIIMMH CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBISITH  OTJIMYMTEIbHBIE  TPU3HAKU  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHWs, aOUOTUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHUCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIS J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMS MPUPOJIBI M UETIOBEUYECCTRA,;

yMEHHUE peliaTb OMOJIOTUYECKUE 3a4a9, BBISABISTh IPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIIETyEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATH JTA0OpATOPHBIC W TpaKTUYeCKHe pPaboThl, COOII0IATH
npaBuia mpu paboTe ¢ yaeOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpys I1eJlb KCCIEIOBAaHUS, aHAJIU3UPOBATH IOITYUYEHHBIC
pe3ynbTaThl U ACNIaTh BEIBOBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUH JKU3HU, YETIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaOoTBpaICHUSI
ri100aapHbIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccuoHaTbHON
JESATETLHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUSI, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HANpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUSAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3jiesioB u KosmyecTBo yacos JuaexkTpoHHbIe (HU(PpoBHIE) 00pa3oBaTeIbHbIE
n/n TeM IporpaMmMbl Bcero  Kourpoabnbie IIpakTuyeckue  Ppecypcsl
padoThI padoTbI
http://school-collection.edu.ru Equnas xomiekmus
1 buonorus xak Hayka 1 0 0 1u(poBBIX 00pazoBaTeNbHBIX pecypcoB. 1CD
MIPIIIOKECHUE K yIeOHO-METOIUICCKOMY KOMILICKCY .
http://school-collection.edu.ru EnqnHast koiuieKius
2 JKuBbIe cUCTEMBI M UX U3YUYEHUE 2 0 1 1u(ppoBbIX 00pazoBaTeNbHBIX pecypcoB. 1CD
MPUIIOKEHUE K yUeOHO-METOJUYECKOMY KOMILIEKCY
http://school-collection.edu.ru EnuiHas Koymekuus
3 buonorus knetku 2 0 0.5 1u(ppoBbIX 00pazoBaTeNbHBIX pecypcoB. 1CD
MPUIOKEHUE K yUeOHO-METOJUUECKOMY KOMILIEKCY
http://school-collection.edu.ru EnviHast KoJmekus
XumMuyeckasi OpraHu3arus
4 10 1 1 1M (ppoBbIX 00pazoBaTeNbHbIX pecypcoB. 1CD
KJIETKHU
MPUJIOKEHNE K YIEOHO-METOIMUECKOMY KOMILJIEKCY
http://school-collection.edu.ru EquHas xoieKus
5 CrpoeHune 1 pyHKIHMU KIETKU 8 0 2 1M (ppoBbIX 00pazoBaTeNbHBIX pecypcoB. 1CD
MPUJIOKEHNE K YIEOHO-METOIMUECKOMY KOMILJIEKCY
http://school-collection.edu.ru EquHast KOImekus
OOMeH BelIeCTB U MpeBpalleHue
6 9 1 1 U POBBIX 00pa3oBaTeNbHbIX pecypcoB. 1CD
SHEPTUHU B KJIETKE
MPUIIOKEHNE K YIeOHO-METOIMUYECKOMY KOMILIEKCY
http://school-collection.edu.ru EquHast Koamekus
Hacnencteennas nuadopmanus u
7 . 9 0 0.5 U PoBBIX 00pa3zoBaTeNbHbIX pecypcoB. 1CD
peanu3zanus €€ B KIETKe
MPUIOKEHUE K YUeOHO-METOJUIECKOMY KOMILIEKCY
http://school-collection.edu.ru Equnast kommexims
8 JKW3HEHHBIN IIUKIT KIETKA 6 0 1 nu(poBEIX 00pa3oBaTeNbHBIX pecypcoB. 1CD
MPUIIOKEHUE K YUeOHO-METOJUIECKOMY KOMILIEKCY



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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Crpoenue u pyHKIUH

http://school-collection.edu.ru Eqnnas komuiekus

[NPOT'PAMME

9 17 1.5 nupoBEIX 00pa3oBaTeNbHBIX pecypcoB. 1CD
OpraHu3MOB
MPUIOKEHUE K yUeOHO-METOJUUECKOMY KOMILIEKCY
http://school-collection.edu.ru EnviHas Koymekuus
PasmHOkeHUE U pa3BuTHE
10 8 1.5 U pOBBIX 00pa3zoBaTeIbHbIX pecypcoB. 1CD
OpraHu3MOB
P MPIIOKEHUE K YIeOHO-METOIUIECKOMY KOMILIEKCY
['eneruka — Hayka o http://school-collection.edu.ru Eqnnas xomiekmus
11 HAaCJEACTBEHHOCTH 1 2 0.5 uu(poBbIX 00pazoBaTeIbHBIX pecypcoB. 1CD
W3MEHYMBOCTH OPTaHU3MOB MPIIOKEHUE K YIeOHO-METOIUICCKOMY KOMILIECKCY
http://school-collection.edu.ru EnxnHast koiuieKius
3aKOHOMEPHOCTHU
12 10 1 1u(ppoBbIX 00pazoBaTeNbHBIX pecypcoB. 1CD
HAaCIEeACTBEHHOCTH
MPUIIOKEHUE K yUeOHO-METOJUYECKOMY KOMILIEKCY
http://school-collection.edu.ru EnqnHast koiuiekius
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6 1 1u(ppoBbIX 00pazoBaTeNbHBIX pecypcoB. 1CD
MPUIOKEHNE K yUeOHO-METOJUIECKOMY KOMILIEKCY
http://school-collection.edu.ru EnuHas KomaeKIys
14 I'eneruka yenoBeka 3 0.5 1M (ppoBbIX 00pazoBaTeNbHBIX pecypcoB. 1CD
MPUIIOKEHNE K yUeOHO-METOJUIECKOMY KOMILIEKCY
http://school-collection.edu.ru EnuHas KoaaeKIuys
15 Cenekiusi opraHU3MOB 4 1 nupoBbIX 00pazoBaTeIbHBIX pecypcoB. 1CD
MPUJIOKEHNE K YIEOHO-METOIMUECKOMY KOMILJIEKCY
http://school-collection.edu.ru EnunHast KoameKius
buorexnonorus u
16 4 1 U POBBIX 00pa3oBaTelbHbIX pecypcoB. 1CD
CUHTETHUYECKast OMOIOTHS
MPUIIOKEHNE K YIeOHO-METOIMUYECKOMY KOMILIEKCY
http://school-collection.edu.ru EauHast Koamekus
17 PesepBHOE Bpems 1 0 1u(poBBIX 00pazoBaTeNbHBIX pecypcoB. 1CD
MPUIIOKEHUE K yUeOHO-METOJUIECKOMY KOMILIEKCY
OBUIEE KOJIMYECTBO YACOB I10 102 15
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11 KJIACC

JuaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTeIbHbIE

Ne HaumenoBanue paszjeioB u tem  KoamuecrBo yacos
pecypchl
n/n NMPOrpaMMbI
Bcero  Konrpoabnbie IIpakTHyeckue
padoTbI padoThI
http://school-collection.edu.ru Equnas xomiekmus
3apoXxACHUE U pa3BUTHE
. nu(poBEIX 00pa3oBaTeNbHBIX pecypcoB. 1CD
SBOJTIOLIMOHHBIX MPEACTABICHUN B 4 0 0
MIPIIIOKECHUE K yIeOHO-METOINICCKOMY
Oouosoruu
KOMILJIEKCY
http://school-collection.edu.ru EnuHas KoaaeKIus
. 1u(ppoBBIX 00pazoBaTeNbHBIX pecypcoB. 1CD
Mukpo3BoitOLUs U €€ pe3ynbTaThl 14 1 2 Pp P PeeyPp
MPIIOKECHUE K yIeOHO-METOINICCKOMY
KOMILJIEKCY
http://school-collection.edu.ru EnuHas KoaeKus
. 1u(poBBIX 00pazoBaTeNbHBIX pecypcoB. 1CD
MakposBontonus U €€ pe3yJbTaThl 6 1 0 dp P peeyb
MPHUIIOKEHNE K y4eOHO-METOIUIECKOMY
KOMILJIEKCY
http://school-collection.edu.ru EquHas xoieKus
[IpoucxoxaeHue u pa3BuTue 15 0 L5 1u(ppoBBIX 00pazoBaTeNbHBIX pecypcoB. 1CD
KU3HU Ha 3emJie ’ MPHUIIOKEHNE K yUeOHO-METOIUIECKOMY
KOMILIIEKCY
http://school-collection.edu.ru Equnast kommexims
[IpoucxoxaeHue yenoBeka — 10 1 1 1u(poBBIX 00pazoBaTeNbHBIX pecypcoB. 1CD
AHTPOIIOT€HE3 MPHIIOKEHNE K y4eOHO-METOIUIECKOMY
KOMILIIEKCY
DKOJOrusi — HayKa o http://school-collection.edu.ru Eqnaas xoymiekmus
B3aMMOOTHOIIEHUAX OPraHU3MOB H 3 0 0.5 1M (ppoBbIX 00pazoBaTeNbHBIX pecypcoB. 1CD

HaJJOPTaHU3MEHHBIX CUCTEM C
OKpYKarolleu cpenon

MPUIIOKEHUE K y4eOHO-METOIUIECKOMY
KOMILIIEKCY
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Opranusmsl 1 cpeia OOUTaHUS

1.5

http://school-collection.edu.ru Equnas komuiekus

nupoBEIX 00pa3oBaTeNbHBIX pecypcoB. 1CD
MPUIOKEHUE K y4eOHO-METOIUYECKOMY
KOMILIEKCY

DKOJIOTHS BUJOB U MOIMYJISIITUI

0.5

http://school-collection.edu.ru Eqnnas komuiekus

U poBBIX 00pa3zoBaTeNbHbIX pecypcoB. 1CD
NPUIOKEHNE K YIeOHO-METOINIECKOMY
KOMILJIEKCY

DKOJIOTHS COOOIIECTB.
OKOJIOTUYECKUE CUCTEMBI

12

0.5

http://school-collection.edu.ru EqnHas komuiekus

1M (ppoBbIX 00pazoBaTeNbHbIX pecypcoB. 1CD
NPUIIOKEHUE K Y4eOHO-METOAMYECKOMY
KOMILJIEKCY

10

Bbuocdepa — rimodbanpHas
IKOCHCTEMA

http://school-collection.edu.ru EqnHas komuiekus

1M (ppoBbIX 00pazoBaTeNbHbIX pecypcoB. 1CD
MPUIOKEHNE K yUeOHO-METOIUIECKOMY
KOMILIEKCY

11

12

UenoBek U OKpyKarolas cpena

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5

http://school-collection.edu.ru EquHas xoieKIus

1M (poBbIX 00pazoBaTeNbHBIX pecypcoB. 1CD
MPUIOKEHNE K yueOHO-METOINIECKOMY
KOMILIEKCY

http://school-collection.edu.ru EquHas xoieKIus

1M (ppoBbIX 00pazoBaTeNbHbBIX pecypcoB. 1CD
MPUIOKEHNE K yUeOHO-METOIUYECKOMY
KOMILIEKCY
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOINECCA OBSA3ATEJ/IBHBIE YYEBHBIE
MATEPUAJIBI 1JIS1 YUEHUKA
* buonorwus, 10 xnacce/ Beiconkas JI.B., e I'.M., Pysunckuii A.O. u

npyrue; noa peaakuueit llymuoro B.K., Jdemminuna .M., AxuronepHoe
obmectBo «M3narensctBo «IIpocBeiienne

METOINYECKHUE MATEPHUAJIBI JIJI51 YUUTEJIA

[Tonomapesa 1.H., Kopaukiosa O.A., Jlomununa T.E., Mxesckuii I1.B.
buonorus: 10 knacce: YueOHUK AJi yyanuxcs: 001eo0pa3oBaTeibHbIX
yupexaenuit: basosiii yposens/ [loa pen. npod. U.H.Ilonomapeoii. — 2-¢
u3., nepepad. — M.: Benrana-I'pad, 2007

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru Equnas xomtekus nudpoBbix
00pa30BaTEbHBIX PECYPCOB.
1CD npuioxeHue K yaeOHO-METOIUYECKOMY KOMILIEKCY
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