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1. MOSICHUTEJIbHASA 3AITUCKA

Ilporpamma BHeypo4HOil JesiTtesibHOCTH «BocnuTanme depes OGHOJIOrHIO»
cocrajieHa Juis yyammxcs 10 -11 K1accoB H COOTBETCTBYET TPeOOBaHHAM, NPEIAbSBIISIEMBIM
K METOJIMKE OpPraHH3al[iH UCCIIE0BATEIbCKOH AeATEIbHOCTH MIKOILHHKOB.

PaGouas mporpamMma 1o BHEYpPOYHOM JesTensHOCTH «BocnuTanne Yepes 6HOI0rHION
PacKphIBa€T OCHOBHBIE pa3jieiibl MPOrpaMMbl, (GOPMBI B METOMABl PaboThl C yYallMMHCS.
OCHOBHBIM METOJHMYECKHM TOAXOJOM B paMKax JaHHOH IIporpamMMbl  SIBJISETCS
HATYPAIMCTHYECKHID) MOAX0A: 0OydeHHe M BOCIMTaHHE JIeTeH Ha MpUMeEpe XKHBBIX, «pealib-
HBIX» 00BEKTOB, CYIIECTBYIONIHX B €CTECTBEHHBIX YCIOBHAX.

Cpoxk peanu3aiuy nmporpaMmel - 2 roja. [Iporpamma cocraBieHa ¢ y4eToM TpeOoBaHHU#H
@I'oC COO.

" IIporpamma BHEYpOUHO#H JesTenbHOCTH «BocnHTanue depes GHOJIOTHION Ipe/IHa3HAYeHA
s yuanmxes 10-11 xiaccoB, yBIeKarOIUXCs MPOSKTHONH W HccenoBaTelbekoi paboroii. B
JIAHHOM Kypce MMEETCs BO3MOXKHOCTE TOBTOPHTH H YIITyOHTh 3HAHHMS 110 pasjiesiaM GHOJIOrvu
yuamumucs 10-11 xiaccoB, 9T0 MOXeT NpPHroAuThCsS mpu moaroroke K EID, a takke
chopMHpOBaTH MPAKTHYECKHE HABBLIKH H Pa3BHTh HCCIIEI0BATEIbCKHE YMEHHS YYalHXCS.

B kypce «Bocrnurtanue uyepe3 OHONOTHIO» MOXHO BBIIEIHTH TPH OCHOBHBIX

HanpaBJICHHA:

1. UccnenoBaHus U3 )KU3HH PaCTCHHMH.

2. UccnenoBanus U3 )KA3HH KUBOTHBIX.

3. buonornueckue HCCIeI0BaHUA YEIIOBEKa.

Taxxe MmpeUI0kKeHO HECKOJIBKO paboT 3K0JIOrHYecKol HallpaBIeHHOCTH.

Ilesas Kypca:

-pacuIMpeHne Kpyro3opa 1o OCHOBHBIM BOIIPOCaM OHOJIOTHH;

- Pa3BHTHE HCCIIE/IOBATEILCKHX YMEHHH.

3anaun:

- PacHIMPHUThH KPYro30p y4allMXcs [0 OTAETbHBIM BompocaM (GH3HOIOIHH U aHATOMHH
JKHUBBIX O0OBEKTOB;

- II0Ka3aTh 3aBHCHMOCTh JKHBBIX OPraHH3MOB OT Pa3HOOOPasHBIX 3KOJOTHYECKHX
(hakTopog;

- TMPOJIOJDKUTE PA3BUTHE CIOCOOHOCTH YYAIMXCSA K MBICIHTEILHEIM ONEPAlisiMHU —
aHAJIK3y, CHHTE3y, CPaBHEHHIO, 0000IEeHHIO, KiIacCH(DUKAIIHH, a TaKKe MX MPOH3BOAHBIM —
TBOPYECTBY H abCTparupoBaHHIoO;

- NPOJOJDKHTH OOyYeHHEe NIKOJBHHKOB Croco0aM caMOCTOATENBHOH OpraHu3aluH
y4eGHO! JIeSTeNBHOCTH — MOTHBAIMH, TUIAHHPOBAHHIO, CAMOKOHTPOIIO, pe(IeKCHH TpH
BBINIOJTHEHHH HCCJIEIOBATEILCKUX H MPOEKTHBIX padoT; .

- MPOAOKATE OOy4YeHHe ydammxcs paboTe ¢ pa3sIHYHBIMH HCTOYHHKAMH
uHopMaIHH, BKJIIOYAs 3JIeKTPOHHBIE 00pa30oBaTe/IbHBIE PECYPCHI.

2. O6mas xapaKkTepHCTHKA Kypca BHEYPOYHOH eATE/IbHOCTH.

ITporpamma BHeypouHO#M «BocrinTanue gepes 6HOIOTHIO» B MOJHOK Mepe COOTBETCTBYET
MOJIOKEHHAM KOHIIemmH o0ydeHus. OHa MO3BOJISET yYallMMCS OCYIIECTBHTH 3BPHCTHYECKHE
NPOOEI, OLIEHATH CBOH MOTPEOHOCTH U BO3MOXKHOCTH.

[Iporpamma paccunrana Ha 68 gacos, mo 1 yacy B 10 u B 11 Kiacce.

[Iporpamma coctasiena ¢ yderoM Tpebosauuii @I'OC. [IporpamMma COIEPKHT 3HAHHUS,
KOTOpBIE BBI3BIBAIOT y YYallIMXCs NO3HABATE/bHBIN MHTEpEC H IMPEJICTaBJAIOT IIEHHOCTH IPH
noArotoBke K caade EI'D mo Guonornm, a Takxke s oOydeHus B By3ax. B 3ToM 3akmodaercs



€€ MOTHBHPYIOIIHIA TIOTEHIMa. 3HaHWs, ITOTy4eHHbIe IpH O0ydYeHHH 1O JaHHO#H Iporpamme,
crocoOCTBYIOT GOPMHPOBAHHIO COLIMAIBHO AKTHBHOM JIMYHOCTH.

OcoOeHHOCTH COIep)KaHHAd INpPOrpaMMbl M BHIBI JICATEIBHOCTH Y4YalllUXCSA B XOJ€
OBJIAJICHHS 3HAHUSAMH H YMEHHAMH, IPELyCMOTPEHHBIMH IPOTPaMMOii, Jal0T BO3MOXKHOCTD JUIs
UCTIONTB30BAHUA PA3IMYHBIX METOAOB M (opM 0O0y4deHHs (MHIMBHAYAIBHBIX, TI'PYNIOBBIX,
HaINAIHBIX, CJIOBECHBIX: TEOPETHYECKHE HCCIC/IOBAHHUSA, CaMOCTOATENIBHBIE 3BPHCTHYECKHE
po0BkI).

Conepkanie MpOrpaMMBl Paclpezie/ieHO BO BPEMEHH C YYETOM €ro JOCTATOYHOCTH UL
Ka4eCTBEHHOIO M3y4YeHHs MaTeprasia | NOoJTyYeHHs 3al/JaHHPOBaHHBIX Pe3y/IbTaToB.

OcHoBHBIE MeTOIBI H (POPMBI PAbOTHI € IETHMH.

OCHOBHBIM METOJMYECKHM TIOJXOJOM B paMKax J[JaHHOH NpOrpaMMBbl SBJISETCS
«HATYPATHCTHYECKHH» MOAX0M - T.e. o0ydeHHe M BOCIIUTaHME AeTel Ha IMPHUMEpE JKMBBIX,
‘«peabHBIX» 00BEKTOB, CYIIECTBYIOMIMX B €CTECTBEHHBIX YCIOBHAX.

Cemunap u jexknus kak popma oOydeHHs NpeanonaraeT 03HAKOMJIEHHE ydalluxcs C
OCHOBaMH HCCIIEZIOBAaTEIbCKOH paboThI:: MOArOTOBKOH K HCCIeI0BaTENbCKOM pabote,
COCTABIICHHEM IUIaHa MCCIENAOBATENbCKOM paboThl, INpPOBEJCHHEM HCCIEIOBaHMS,
oopmIIeHHEM HCCIIeI0BATENbCKON paboThL, NOATOTOBKOH K 3aIuTe paboTHI.

JxckypcHonHass ¢opma o0ydeHHSl NpeanoaraeT O3HAKOMJIGHHE Y4YallHXcs C
peaIbHBIMH OOBEKTAMH U SIBJICHUSIMHU [IPHPOIBI

CamocTrosiTeIbHAA HCCIEI0BATEIbCKasi paboTa ydyallMXcs BKJIKOYAET: [TOCTAHOBKY
Hened W 3amad MCCIeNOBaHHUS, BBHIOOP METOAMKH, IUTAHHPOBAHHE MCCIIENOBaHUs, cOOp
MarepHaia, €ro IMepBHUHYIO 00paboTKy, aHaaM3 W OCMBICICHHE IOJYYEHHBIX [IaHHBIX,
HamMCaHHWEe OTYeTa (CTaThH, MMPOEKTA), €ro 3alIUTY Ha KOH(EepeHIHH.

IIpy BBITOJIHEHHH CaMOCTOSITE/IBHBIX HCCIEAOBATEIbCKUX paboT ywammecs MOryT
NOJIb30BATECH METOAHYECKHMH AJITOPHTMAMH, KOTOpbIE SBISIIOTCS HEOTheMJIEMOM
COCTABHOH 4YaCTBIO MPOrpaMMbl U IIO3BOJISIIOT B OOIIMX YepTax BECTH HCCIICJOBAHHS
camocrosTe/lbHo. @YHKIHMS NpernojgaBaTeleif Ha 3TOM OIPAHMUMBAIOTCH KOHCYJIBTALMSAMH M
OOILIMM «KyPHPOBAHHEM ITpoLiecca padoThL

3. Pe3yabTaThl OCBOEHHS Kypca BHEYPOYHOMH JesiTe/IbHOCTH.

B pesynpTate BHEYpOYHOH IEATEIBHOCTH Yy BBIMYCKHHKOB CpelHe#l IIKoabl OyayT
chopMHpOBaHBl JTHYHOCTHBIE, II03HABATENIbHbIE, KOMMYHHKATHBHBIE H PEryJSTHBHBIE
yHHBepcalbHble y4deOHble NEHCTBHS Kak OCHOBa Y4eOHOro COTpyAHHYECTBA H YMEHHSA
YYUThCS B OOLICHUH.

JInyHOCTHBIE YHHBepCAIbHbIE yueOHbIe 1elicTBH:

VUAUUIICA HAYYUMCA: -

- IOJIO’KUTEILHOMY OTHOIIEHHIO K HCCIIe/IOBATENILCKOI /IeSTeIbHOCTH;

- IpHoOpeTET MHTEpeC K HOBOMY COZEPKAHHIO M HOBBIM criocobaM NMO3HAHMS;

- COpPHEHTHpYeTCS Ha IOHMMaHHe IIPHYHH yclieXa B HCCIIeI0BATeILCKOM 1eATeTbHOCTH,
B TOM 4YHCJIe HAa CAMOAHAIH3 H CAMOKOHTPONb pe3y/bTara, Ha AHAIN3 COOTBETCTBHSA
pe3ynbTaToB TpeOOBaHHAM KOHKPETHOH 3ajade, NOHHMaHWE MPEIIOKEHHH H OLEHOK
YYHTESA, B3pOCIIBIX, TOBAPUILEH, POJIUTENEH;

- nprHOOpeTéT CHOoCOGHOCTh K CaMOOLEHKE HA OCHOBE KPHTEPHEB YCIEIIHOCTH
HCCIIe/I0BAaTEIbCKOH e TeIbHOCTH.

VUQU{UIICA NOJYHUM 803MONCHOCMb O/IA (hopMuUposanun:

- BHyTpeHHEH MO3HIMH Ha YpOBHE NMOHHMAHHS HEOOXOIUMOCTH HCCIIEN0BATENIbCKON

-

ACATCIIBHOCTH, BBIPAXKEHHOT'O B HpCOGH&l{&I{HH INO3HABATCIIBHBIX MOTHBOB H IMPEAINIOYTCHHH
COLIMAIBHOTO criocoba OleHKH ACATEIIBHOCTH,



- BRIP@)KEHHO# 1M03HaBaTeIbHOH MOTHBAIIHH,

- YCTOMYMBOTO HHTEpeca K HOBBIM CIIOCOOaM MO3HAHHS.

IMo3naBaTeIbHBbIE YHHBepCcAIbHbIE Y9eOHbIE TeHCTBHS

YUAUUICA HAYHUMCA:

- IPOBOJMTE HCCIIEI0BaHHs 00BEKTOB KHBO#H IPHPOJIBI;

- 00BACHATH 061EeOHOIOrHUYecKHe 0COOEHHOCTH;

- pacro3HaBaTh METO/IbI H3Y4YEHHs OOBEKTOB KHBO IIPHPOIEL;

- paboTats ¢ 1aGopaTopHBEIM 000PYIOBAHHEM H IIPHEMAMH PabOThI ¢ HUM;

- 00BACHATH (PHU3MOJIOrHYECKHE MIPOIIECCHI, TPOTEKAIOMIME B JKHBBIX 00BEKTAX;

- 00BSACHATE AaHATOMHYECKOE CTPOCHHE KHUBBIX 00BEKTOB;

- OCYNIECTBIATH MOMCK HYXHOW MHpOpMANMM Ui BBINONHEHHS y4eOHOTrO
HCCIeA0BaHUA C MCIOAb30BaHHEM y4eOHOW M JONOJIHHUTENBHOH JIMTEPaTyphl B OTKPHITOM
MHMOPMAIIMOHHOM IIPOCTPAHCTBE, B T. 4. KOHTPOIMPYEMOM NpocTpaHcTBe HTEpHET;

- UCTOJIB30BaTh 3HAKH, CHMBOJIbI, MOJIE]IH, CXEMBI IS PEIICHHUs M03HABATEIbHBIX 3a/1a4
M TIPeJICTABJICHUS HX PE3yJIbTaToB;

- BBICKA3bIBaThCS B YCTHOM M MHCHMEHHOH (opmax;

-  OpHEHTHpPOBAThCS  HAa  pasHble  CMOCOOBI  pemIeHHs  MO3HABaTelbHBIX
HCCIIeIOBATeIbCKHUX 3a/1a4;

- aHAJTM3UPOBATh OOBEKTHI, BBIACIATH ITIABHOE;

- YCTaHABIHBATEH IPHYMHHO-CJICJICTBEHHBIE CBSI3H;

- CTPOHTH pacCykJIeHHsA 00 00BEKTE;

- BHIETh NpOOGJEMBI, CTABHTh BOMPOCHI, BBIIBHIaTh T'HIIOTE3bl, IUIAHHPOBATH |
HPOBOUTH HAOIIOJEHHS W SKCIIEPUMEHTBI, BBICKA3bIBATh CYXKICHHS, [ejaTh YMO3AKITIOUCHHUS
H BBIBOJIBI, QPI'YMEHTHPOBATH (3alIMINATh) CBOH HIICH.

VUAUAHTCA NOJIYH UM 603MONCHOCMb HAYYUMbCA:

- paboTaTh ¢ FOTOBBIMH MHKpOIIpenapaTaMy ¥ H3rOTOBJISATH MHKPOIIPENapaTsl,

- CTaBUTh (PH3HOIOIHYECKHIH IKCIICPUMEHT;

- paboTaTh ¢ ONTHYECKAMH IIPHGOPaMH H 1abopaTOpHEIM 060PYI0BaHHEM;

- noA6GMpaTk 0OBEKT [UIA IKCIIEPHMEHTA B COOTBETCTBHH C IIOCTABJIICHHBIMH 33/1a4aMH;

- 4YeTKO H JIJAKOHHYHO (hOpMYJIHPOBATH IIEJIH M BBIBOJIEI OKCIIEPHMEHTA,

- pu oopMIIeHHH paboT coOII0aTh HATJIAHOCTh, HAYYHOCTh U 3CTETHYHOCTS;

- IPOBOJMTE IKOJIOTHYECKHH MOHHTOPHHT;

- 0hOpMIATEH 3KOIOTHYECKHE 11acTIopTa;

- 00BsACHATE HeKoTOphIe acnekTsl 30XK;

- OCYNIECTBIATh pAacHIMPEHHBIH NOMCK HMHpQOPMAIMH B  COOTBETCTBHH C
HCCIIeI0BATEIBCKOM 3a/1a4eii ¢ Hemoib30BaHneM pecypcoB 6ubiauorek u cetn Murtepuer;

- pukcuposars HHPOpMaNHIO ¢ ToMomBo HHCTpyMenToB UKT;

- OCO3HAHHO M MPOH3BOJIBHO CTPOMTH COOOIEHHS B YCTHOMN M IIHCBMEHHOK (opMme;

- CTPOMTH JIOTHYECKOe paccykKIeHHe, BKIIOYAIONIee YCTAHOBJIEHHE MPHYHHHO-
CIIeZICTBEHHBIX CBS3€H.

KoMMyHHKATHBHBIE YHHBepCaJIbHbIe y4eOHbIe 1eHCTBHSA

YVHAUWUUCA HAYYUMCA:

- IOMyCKAaTh CYIIECTBOBAHHE PAa3]IMYHBIX TOYEK 3PEHHUS;

- YYHTBHIBATH Pa3HbIe MHEHHUS, CTPEMHUTHCH K KOOPIHHALINH,

- (hopmyTHpOBaATH COOCTBEHHOE MHEHHE U TO3HIIHIO;

- IOTOBapUBAThLCs, IPUXOIUTE K 00IIEMY peIIeHHIO;

- co0m01aTh KOPPEKTHOCTD B BBICKAa3bIBAHHUAX

- 3@/1aBaTh BOIIPOCHI 110 CYIIECTBY;



- HCTIOJIB30BaTh Peyb VIS PETYJIAIHH CBOETO JACHCTBHUS,

- KOHTPOJIMPOBATH JEHCTBHS IIApTHEPA,

- BJI4JIETh MOHOJIOTHYECKON ¥ JHAIOTHYECKOH opMamMH pedH;

- HAXOJAUTh HHMOPMAIIMIO H BBISABIIATH IJIABHOE,

- COCTABJIATH IJIaH MCCIICZI0BAHMS H BBIIE/IATH ITIABHOE B NIPE3CHTALIHH.

VUAUUIICA ROSYH UM 803MONCHOCHb HAYYUMBCA:

- YYUTBHIBATH Pa3Hble MHEHHUS 1 0OOCHOBBIBATh CBOIO MO3HUIIHIO,

- apryMEHTHPOBaTh CBOKO MO3HIHIO H KOOPIHMHHPOBATH €€ C MO3HMIHEH NapTHEPOB IPH
BeIpaboTKe 00IIero peimeHHss B COBMECTHOH JICATEIEHOCTH,

- C y4eToM Iiefielf KOMMYHHMKALMH JIOCTATOYHO MOJHO M TOYHO MEepeaaBarh NapTHepY
HeoOX0oAuMYI0 HHPOPMAIHIO KaK OPUEHTHP /IS IOCTPOCHHUS ICHCTBHS,

- JIONMycKaTh BO3MOXHOCTh CYINECTBOBAaHHMA Y JIIOAEH Pa3HBIX TOYEK 3pEHHS, B TOM
qHCIe He COBNANAIOIINX C €ro COGCTBEHHOM, 1 YUHTHIBATh MO3MIHIO NAapTHEPA B OOIIEHHH H
B3aUMOJICHCTBHUH;

- OCYLIECTB/IATh B3aUMHBIH KOHTPOJIb M OKa3plBaTh NapTHEpPaM B COTPYAHHYECTBE
HeoOXOIUMYIO B3aHMOIIOMOIIb;

- YCTAaHABJIMBATH CBSI3b OKPYKAIOMIEeH cpe/ibl ¢ 00BEKTaMH XKHBOM IIPHPO/IBL.

PeryasiTHBHBIE YHHBepPCAIbHbIE YdeOHbIe AeHCTBHS

YHAUWUUCA HAYYUMCA:

- IPUHUMATH M COXPaHATH y4eOHYIO 3a1a4y;

- YYHTHIBATh BBIIEJICHHBIE YIHTEIEM OPHEHTHPBI ICHCTBHS,

- IVTAHKPOBATh CBOM JICHCTBHSA,

- OCYIIECTBJISTh HTOTOBBIH U MOINArOBbIH KOHTPOJIb,

- aJIeKBaTHO BOCIIPHHUMATH OLIEHKY YYHTEIA;

- BHOCHTB KOPPEKTHBHI B JIEHCTBHs HA OCHOBE MX OIIEHKH M y4eTa CENaHHbIX OIHO0K;

- BBINOJIHATH yueOHBIE IeHCTBHS B MaTepHalie, pedH, B yMe.

VHAUWUICA NOTYH UM 603MOHCHOCHb HAYYUMbCA:

- MPOSIBIIATE I03HABATEIBLHYIO HHHIIMATHBY

- CaMOCTOSTENIbHO YYHTHIBATH BBIJACICHHBIE YYHUTEIEM OPHEHTHPBI JCHCTBHSA B
HE3HAKOMOM MaTepHase;

- mpeoOpa3oBBIBATH MPAKTHYECKYIO 3a/1a49y B MO3HABATEIbHYIO,

-CaMOCTOSTE/ILHO HAXOIUTh BAPHAHTHI PELICHHs NO3HABATEILHOM 3a/1a4H.

4. Copeprxanne Kypcea BHeYpOuHOIi fesiTeibHOCTH «HMccieioBanus B OHOIOM N

68 gaca
Tema 1 Buosiorast u ods1acTi HecexoBanus. (34) 4
Beeznenne. Buonorus u ob6iacTH HCCIeOBaHHH, BOZMOXXHOCTH NMPHMEHEHHUS pe3yJIbTaToOB
nccaenoanus. CaMple HHTEpEeCHBIE HAay4yHbIE OTKPHITHS B Omonormu. OnmcaHue 3a1a4 H
obmeit cTpyKTyphl HCCIIEI0BATENBCKOM JieaTebHOCTH. PaboTa ¢ KHUTOM, Hay4HO# JATepaTypoi.
HcnonssoBanre 00pasoBaresbHBIX pecypcoB cetd MurepHer. OCHOBHBIE JIOCTYIIHBIE METOJIBI
HCCTIe/I0BaHUS
Ipaxmuyeckue pabomo:
Hcnons3oBarue o6pa3oBaTe/bHBIX pecypcoB cetd MuTepHer.
[paBuna opopmirerne HabIFOIEHHIA.
Tema 2.UccaenoBanus 13 Ku3HA pacrennii. (204)
IIpaBuia paboTEI ¢ MEKPOCKOTIOM H GHOIOTHYeCKHM 0bopynoBaHHeM. TexHuKa
0e30macHOCTH.

-



OcoBeHHOCTH HCCIeIOBaHMS 10 H3YYEHHIO KU3HH pacTeHHi. [ToAroToBHTEIbHEIE PabOTEI

10 y4eOHBIM ONBITaM ¢ PaCTCHHSAMH.

CrpoeHue W XUMHYECKHH cOCTaB KJIETKH pacTeHHi. OpraHbl pacTeHHH H MX KIETOYHOE

crpoenne. Kierounas memOpana u ee (yHkuuu. OCHOBHBIE BENIECTBA PACTHTEIbHOM

KieTku. IIpUroTOBIEHHE MHUKpONpEenapara M pacCMOTPEHHE DPaCTHTENbHOW KIIETKH B

MHKPOCKOIL.

OnBITH IO TOCTYIUIEHHIO BENIECTB B PACTHTENIBHYIO KIIETKY.

WcTopust OTKpPBHITHS M HM3y4YeHHs KJIETOYHOrO CTpoeHusi pacTeHHil. OCHOBHBIE CBOHCTBa

IMTOMNIa3Mbl. J[BH)KeHHe NHTOIUIa3Mbl B KieTke. OpraHouasl KIeTKH. BxmodeHus

3alacHble BellecTBa B KieTke. Kpucrauimueckwe BKIIOYEHHS B KIEeTKe. 3HaveHHE

3aIlaCHBIX BEINECTB B KIETKE.

®orocunTtes. MUcropust oTkpeiTHs mpoliecca gortocunTesa. JInct kak opran GorocHHTE3a.

Xnopomnactel u xnopodumt. KocMuueckas pojib 3e€HOr0 pacTeHus. MexaHusM H

XHMH3M Tporecca (OTOCHHTe3a. BimsHHE OKpYXAOIMX YCIOBHH Ha (OTOCHHTE3.

BiusHue Temnepartypsl Ha GoTocuHTe3. BiisHue yriekucioro raza Ha GOTOCHHTE3

Boausii pexxum pactenuii.Ponb Boab! B jku3HH pacteHui. [loryomenne Boasl KOPHAMH

pacrenuii. [lyTu nepeaBmkeHus BoAbI N0 pacTeHut0. KopHeBoe 1aBlieHHe, TpaHCIIHPALU,

ryrranus. U3ydenne (QU3HOIOrAYECKHX 0COOEHHOCTEH pacTeHHH pasHbIX MECT OOMTaHHs.

Crpoenue kopHs. CTpoeHHe KOHyca HapacTaHWs KOpPHsS MINEHHIBL. Poxb OTAeIbHBIX

MHHEPAJIBHEIX 2JIEMEHTOB B pacTeHUH. V3ydeHwe MOIVIOMEHHs BOJABI KOPDHEM H €€

nepe/IBIKeHIe B cTebenb (KOPHEBOE JaBJICHHE).

Jlsixanue. 3HayeHHe JBIXaHUA B JKH3HH pacTeHHH. OHU3HONOrHYecKHe H OHOXHMHYECKHE

ocHOBBI abixaHus. Knerounoe ctpoenue jmcta. Ilornomenue Kuciopona mpu JAbIXaHHH

JIUCTBEB, CTEOJIA H KOPHSL

Poct u paBumxkenue pacrenmit. OOmme noHsTHS O pocTe pacTeHuil. Pasel pocTa.

‘BuyTpennue ycnosus pocta pacrenuil. Konyc Hapacramms crebms. Poct moGera.

Pazapaxumocts pactenuii. [[Bmwkenune pactenmii. JlucroBas mo3zauka. PoToTpomH3sM,

reorponu3M. Hactuu u HyTaiuu. PocToBble IBYKEHHS pacTEHHH IO/ BIHAHHEM CBETA —

TPONH3MBIL.

Ipucnioco6eHHOCTs pacTeHHH K cpeje oOuranus. [lepuonudeckue SABICHHS B JKH3HU

pactennii. Jlucronazn. Ilepumox nokos. 3UMOCTOMKOCTH M XOJIOJOCTOHKOCTh PaCTEHHH.

Mopo3oycToiunBocTs pacTeHui. M3yuenme mnpucrnocoONeHHOCTH pacTeHHMi B Hauei

MECTHOCTH.

PasBuTHE H pasMHOXKeHHe pacTeHuil. MHauBuayanbHOe pa3BUTHE pacTeHHi. DakTOpEL,

OnpeJieNsIoNMe pa3BuTHe pacTenui. PasmuokeHne pacteHuH. OCOOCHHOCTH CTPOCHHS

opraoB pasmMHOXeHus pacTeHumit. [Ipubria. [etepocfunus  (pa3sHOCTONOYATOCTS).

IIpucniocobneHns K ONMBUICHHIO Y pacTeHWil. BereraTMBHOE pa3sMHOMKEHHE PpaCTEHHIH.

ITpusueka. XXu3Hb pacTeHHs Kak 1IEI0ro OpraHusMa.

JlaGopaTopHblii NPAKTHKYM:

1. Texuuka 6e3onmacHocTH. [IpuroToBneHne MHKponpenapara paCTHTEIbHOM KIETKH.

2. OnsITHI O MOCTYIUIEHHIO BEIIECTB B PACTHTENILHYIO KIIETKY.

3. Bmmsaue Ttemmeparypsl Ha (otocunTe3. IlocTpoeHue TemmepaTypHOH KpPHBOH.
BnusiHue yriekucioro raza Ha GOTOCHHTE3.

4. Boaublif peXUM pacTeHHH: HCIIADEHHE BOJBI JIMCTBAMH IPH pPa3sHBIX BHEMIHHX
YCIIOBHSX.

. W3zyueHnne cTeneHy 3arps3HeHUs BO3/IyXa IO JIMCTHSM.

HccaenoBare/ibcKHe H NPOEKTHBIE padoThI:

1.Bnusiaue akTopoB BHEIIHEH cpe/bl Ha POCT M Pa3sBHTHE PACTEHHH.



2.BiusHME TeMIepaTypHbIX YCIIOBHIA B YTJIEKHCIIOTO ra3a Ha rnporecc (poTocHHTEsa.
3.0Openenenne CTENEHH 3arps3HEHHUS BO3/yXa 110 TUCThAM PACTEHHIHA.

4.Ce30HHBIC HF3MEHEHHS B )KH3HH PAaCTeHHH Hallel MECTHOCTH.

Tema 3. MccaenoBanusi 13 sKu3HH KABOTHBIX (20 9acos).

OcHOBHBIE METO/IBI HCCIIEIOBAHHUS 32 JKA3HBIO KUBOTHBIX.

BecnosBonounbie xuBOTHble. Ilpocreiimme u  KumewHononocTHeie. Ilponecch
KU3HEEATEIbHOCTH TpocTeimux. Pasmpaxumocts. [Turanwe. Brinenenme. [IpmkeHue
MPOCTEHIIMX ¥ KHIIEYHOIIOIOCTHBIX.

Ctpoenue Tena )uBOTHBIX. OCOOEHHOCTH CTPOSHHS H QYHKIIHH KOXKH H €€ IPOH3BOIHBIX.
Mopodonorudeckine ¥ (PU3HONOTHYECKHE OCOOEHHOCTH KOXHBIX Kese3. CBs3p MeKIy
(GH3HOTOTHYECKOM eSTeIbHOCTBIO OpraHu3Ma JKHBOTHOTO M €ro crpoeHueM. [lnockue u
KoJIb4aTeie YepBu. J[Bmkenue yepseii. Paszapaxkumocts. [1uranune. Posb 10K /1€BEIX YepBei
B NepeMelIMBaHHH [10YBBL [IMSBKM: OCOGEHHOCTH CTPOEHMS, MHTAHHUS, JBHKCHHSL.
3HayeHHe IMHSIBOK.

[MumeBapenne. CymHOCTh mpolecca MUIIEBapeHus y Oecrno3BOHOYHBIX M MO3BOHOYHBIX
JKHMBOTHBIX. JBOJIIOIHS CHCTEMbl OpPraHoB NHuleBapeHHs. [IumeBapeHHe B pPOTOBOH
MOJOCTH M Kenyzke. [luineBapenre B jeyJKe JKBauHbIX KHBOTHBIX. [IumeBapenue B
kumeynuke. [lurarensHble BemecTBa. KadecTBeHHble peakiuu. OepMEeHTaTHBHBIN
XapakTep peakiLuii pacieruieHus MUTaTeIbHbBIX BELIECTB.

Jleixanue, OU3HONOTHS JBIXaHHSA. 3aBHCHMOCTh JIBIXaHHS aHAMHHH OT yCIOBHH BHELIHEH
cpensl. OcoOEHHOCTH [ABIXAHHS OTUIl ¥ HBIPAIOMMX JXKMBOTHBIX. OOMEH BelIeCTB |
sHeprum. Iluranme. OOMeH BemecTB — OCHOBHas GyHKkuus xu3HH. OOMeH Oenkos.
Obmen yrieBomoB ® XupoB. OOMEH MHHEpaIbHBIX BEIIECTB H BOAbL BuTamMuHBL
Buemnune npusHaky aBuTtaMuHOo3a. OOMeH 3Hepruu B opraHusMe. BimsHue Temmeparypsbl
Ha aKTHBHOCTh JKMBOTHBIX M OKpacky Tena. Tepmoperymsauus. [IpucmocobineHHOCTH
XOJIOZIHOKPOBHBIX H TEIUIOKPOBHBIX KHBOTHBIX K H3MEHEHHSAM TEMIIEPATYPHI.

BuyTtpennsis cexpenus. JKeme3bl BHeIIHeH, BHYTPEHHEH H CMEINAHHOM CEKPEIHH.
BHyTpeHHss CEeKpelHs Yy BBICHIMX JXHBOTHBIX. ['ODMOHBI H HX BIHMSHHE Ha OpraHH3M.
JlakTanus. OGpa3oBaHHE U BBIJICICHHE MOJIOKA.

HepBHas cucrema 1 Oprasbl 4yBCTB. Pa3ipakuMoCcTh H NPOBOAMMOCTb. PazBuTHE HEPBHON
CHCTEMBI M BPOXKJIEHHOE IOBEJEHHE XHUBOTHBIX. YCIOBHBIE H Oe3ycloBHBIE pe(hIeKchl.
DpomonMs BeICIIed HepBHOM aestensHocTH (BHJI) y mNO3BOHOYHBIX JKHBOTHBIX.
Ananusaropsl. [loBejeHue XuBOTHBIX. BripaboTka ycnoBHBIX peduiekcoB Ha JeicTBhe
PasIMYHBIX pa3/ipakKuTeNel y pa3HbIX IPyII OpraHH3MOB.

JlabopaTopHblii NpaKTHKYM: =

1. Peakuus nmpocTeHIMX Ha pa3IHYHBIEe pa3ApakuTeH (Colb, YKCYCHAs KACIOTA, CBET).
2. Peakuus JOXKAEBOTO YepBs Ha JEHCTBHE PA3IHYHBIX pas/paXkKUTeIeH.

3. JIBimKeHHE METHUITHHCKOH IMHABKH.

4. JleiicTBHE 3KeIIy09YHOTO coKa Ha Genok u Kpaxmail. [[BeTHbIe peakuuy Ha GeJIOK.

5.BnusiHue TeMneparypbl Ha AKTHBHOCTh 3€MHOBO/IHBIX.
HccaenoBare/ibCKie H MPOeKTHLIE paboThI:
1.MoaudukaimonHas H3MEeHYHBOCTh JKABOTHBIX.

2. [IpocTeiimme Kak MoKa3aTeIb YUCTOTHI BOAOEMOB.

3. DKoJIOrHYeCKHE MTOCIIEeICTBAS M UX BIUSHHE HA )KUBOTHBIX.
4. Ponb MEIUIIMHCKMX MHUABOK B JKH3HH YEJIOBEKA.



Tema 4. YesroBek Kak 00beKT Hece10BaHus B OHotoruu (154)

OcobeHHOCTH 3KCIIEPUMEHTAILHON paboThl ¢ YeloBeKOM. YepThl CXO/CTBA M Pa3HyHUs C
JIPYTHMHE TPyIIaMH KHBOTHBIX. [Toaroroska o6opyaoBanus s ONBITOB.

Perynsiuust ¢yukumii opranusma.Opranusm Kak nenoe. HediporymopaibHas peryssius
dyuxuuii opraausma. ['ymopansHas perynsuus GyHkuuid opranusma. HepBHas perynsmus
dyukumii opranuzma. OyHKIHOHAIBHBIE cHCTeMBIL. be3ycioBHbIe pediekchl YeIoBeKa.
BHyTpenHss cpeaa opranuzma. [locTosHCTBO BHYTpeHHEH cpepl opranu3Ma. ['omeocTas.
KpoBb. KiimHHYecKkuii aHaIn3 KPOBH YelloBeKa. 3aluTHEIE cBoMcTBa KpoBH. CBepThIBAHHE
kpoBH. UMmyHuTeT. TkaneBas HecOBMECTHMOCTb. ['pynmbl kpoBH. OmpesiesieHue rpymin
KpoBH. [lepenmuBanue KpoBu.

Crpoenre U QyHKUHH OpraHoB KpoBooOpamenus. Mopdonorus u ¢usnosnorns cepana.
Onepanun Ha cepaue. Peanumanus. [IpuemMbl peaHMMaUHOHHBIX JeHCTBHIA. 1IpoBojsimas
cucTeMa cepaua. DJeKTpHYECKHe SBICHHS B cepaie. ABToMaThs cepana. Perysums
cepaeuHoii pestensHocTH. [lynbe. JIBkeHHe KpoBH 1o cocynaM. PyHKIHMOHAIbHBIE
pOOBI. y

Jleixanuwe. Bosmymmas cpeaa. ['a3oo0MeH B lerkux M TKaHAX. J[pIxaTe/lbHbIE JBHKECHHS.
Perynsuus nerxanus.

[Tumesapenwne. [luTaTenbHBble BelIeCTBa M INHUINEBBIE NPOAYKTHL MeToabl H3ydYeHHs
byHKIMI MUIIEeBapUTENbHBIX JKeje3. [lepeBapuBaHMe W BcachlBaHHE MHIIH. Perynsuus
numeBapenus. [lojgaepxkaHie MOCTOSHCTBA IHTATENbHBIX BEIIECTB B KpoBH. LIeHTpHI
roJIoJia ¥ HACHIIIEHHS.

BH/I u ncuxonorus. [IporcxoxaeHne 1 HEKOTOpbIe 0COOEHHOCTH NMCUXHKH. OTpakeHHe B
KHUBOM W HexuBo# mpmpoze. Ourymenne H BocnpusTHe. MumoswH, npeacTaBieHHs
namsat, Habmonenus. Onpenenenne oObema NnaMsATH, oObema BHHMaHus. IlaMATs,
MBIIUIEHHE, pedb. Buasl namsatd. 3akonsl namstu. [lpaBuna 3anomunanus. Msydenue
JIOTHYECKOr0 MBIIUICHHS, BJIHSHHE O3Bl HA pe3ylbTaT JIEATe]bHOCTH. OMOIHH.
Temnepament. Xapakrep. OnpejienieHre THNIOB TeMIIepaMeHTa. IMOIMH H MUMHKA JIMIIA.
JlaGopaTopHbIii NpaKTHKYM:

1. Onpenenenne 4YacTOThl CepAEYHBIX COKpAIleHHWHt B 3aBHCHMOCTH OT (QH3HYECKOH
Harpys3KH.

2. IIpuemMsl peaHUMALlMOHHBIX JIE€HCTBHM.
3. MUKpPOCKOIIHYECKOE CTPOCHHE KJIETOK

4. Hapymenue cBoiicTB O€IKOB IpH AEHCTBHH HA HUX AJIKOTOJIA.

-

5. JleficTBue aHTHOMOTHKOB Ha (PEPMEHT CIIFOHBI.

HccnenoBareibCKHe H IPOEKTHBIE paboThl:

1.Briusane Qpu3HyuecKuX HArpy30K Ha pa3sBUTHE MBIIICYHON CHCTEMBI

2. UcTtopus OTKPBITHS KIETKH

3. BpenHbie NpUBBIYKH U UX BIMAHHE Ha 37I0POBLE YEJIOBEKA

4. CnocoObl yIIy4qIleHHS MaMSTH.

Tema 5. O6mednonornueckue uecaenopanus (10 uacon)

I'enernka kak Hayka. OCHOBHBIE METOJbI H3y4YEHHs I€HETHKH. MonenbHbIH OOBEKT
IeHEeTHKH — IUlogoBas Mymka apo3odmna. Comepxkanne Apo30¢Ha Ha NMHTATEIBHBIX
cpenax. AHalnuM3 HacleJOBaHHA NPH3HAKOB B F| mpH MOHOTHOPHIHOM H JIMTHOPHIHOM
CKpEIMBaHHH.

[TprcnocobaeHHOCT OPraHU3MOB H €€ OTHOCHTE/IBHOCTD.



BiusHMe 3KOIOrMYecKHX (AaKTOpOB HAa OpraHU3Mbl. JKOJOTHYECKHH MOHHTOPHHI.
OnpeenieHne cofepykaHus B BOJIE 3arpsA3HAIOIMX BELIECTB.

DKOIOTHYECKHE XapaKTEePHUCTHKH BUA (IKOJOrHYECKas HUIIA).

JlaGopaTopHbIil NPAKTHKYM:

1. AHann3 HacieloBaHHsS INpU3HAaKoB B Fi mpu MOHOrHOpHIHOM W JUrHOpHIHOM
CKpellMBaHuH (Ha IpUMepe MYIIKH APO30¢HIbI).

2. OubITH MO M3YYEHHIO NMPHCIIOCOOICHHOCTH OPraHU3MOB K YCJIOBHSIM CYLIECTBOBaHHS:
npeBpalleHre Ha3eMHBIX GopM pacTeHuil B BoAHYIO GopMy H HaoGOpOT (TpajecKaHIus,
BOJIOKpac, rurpoduia).

3. CocrapiieHHe JKOJIOTHYECKOH XapakTepHCTHKH BHJa, IaCIOpTH3AlMs KOMHATHBIX
pacTeHHil.

HccnenoBare/ibcKne U NPOEKTHBIE padoThi:

1 Hay4Hble OTKpBITHS B TeHETHKE. 3

2. BrusiHue 3KOJOrHYecKHX (PakTOPOB HA OPraHH3MBbI.

3. 3aBHCHMMOCTH BHIOBOTI'O pa3HO00pa3us OT IKOJOTHYECKUX YCIOBHH

Temarnueckoe mianupoBanue 10 Kiace

Ne Ha3zBanue TeMbl 3aHATHA KoangecTBo
9acoB

| Pa3ipaXuMOCTh M IIPOBOAMMOCTE. Y CIIOBHBIE B O€3yC/IOBHBIE pedIIeKCHI. 1
Oposonus Beicmiedt HepBHOM nestensHocTH (BHJ/I) y mno3BoHOYHBIX
JKHBOTHBIX

2 [ToBenenue xuBOTHBIX. BripaboTka yc10BHBIX peduiekcoB Ha JeHCTBHE 1
pa3IMYHBIX pa3JpakuTelNell y pa3HbIX IPYIII OPraHu3MOB

3. Oco0eHHOCTH HCCIeIOBAHMI 33 KU3HBIO KHBOTHBIX

4. OcobeHHOCTH CTpoeHHST W (GHU3HONOTMH  OECIO3BOHOYHBIX  H 1
NO3BOHOYHBIX JKHBOTHBIX

5. | TlpoBemeHHE OMBITOB MO H3YYEHHIO BHEHIHETO CTPOCHHS IMPOCTEHINUX 1
HUBOTHBIX

6. W3yuenne BIMSHHUA BHEIIHEH Cpeabl HA OpPraHH3Mbl M HX 1
IIPHCNIOCOOICHHOCTh

3amura mpoeKToB

¢
8. Oco0EeHHOCTH SKCIIEPUMEHTAIBHOM pabOThI C YEJIOBEKOM
9 HeiiporymopanbHas peryisuus GpyHKIuii opraHu3ma-

[y G I =

10. | Buyrpennss cpena opraHu3Ma. [IoCTOSHCTBO BHYTpEHHEH cpeibl
opranu3ma. ['omeocras.

11. | Kposs 1

12. | Crpoenne u ¢QyHKIHH oOpraHoB KpoBooOpamenus. Mopdonorus u 1
(u3HOIOrHs cepana

13. | Jlexanue. Bo3mymnas cpena 1

14. | ITmmesapenue. IlutarenbHble BemeECTBa U MUIIEBbIE MPOIYKTHL. MeTos! 1
W3ydeHus QYHKINI NHIIeBapHTEIbHBIX XKee3

15. | BH u ncuxonorus. IIpomcxoxkaeHHe- H# HEKOTOpblE OCOOEHHOCTH 1
IICUXHKH

16. | Wiunosuu, npeacraBieHus naMsTH, HabIo e HHS 1

17. | Onpenenenne o6bema naMsaTH, 00beMa BHUMAHUS 1

18. | Buael namsaTu. 3akoHsl namMsaTH. [IpaBuiia 3anoMuHaHUA 1




19. | M3yueHne JOTHYECKOTO MBIIUICHHS, BIMAHME IIO3BI HA pE3yJjbTaT 1
JIESATeILHOCTH
20. | Dmoumu. Xapakrep. 1
21. | TemmepaMeHT 1
22. | OmnpeneneHue THIIOB TEMIICPaMEHTa 1
23. | DMOUMH U MHMHKA JIHIA 1
24. | T'enertuka kak Hayka. OCHOBHBIC METO/IbI H3yJEHHA TCHCTHKH 1
25. | PemeHne reHETHYECKHX 3a/1ay AMTHOPHIHOE CKPEIHBaHHE 2
26. | Pemenue reHeTHYECKHX 3a/1a4 NreHETHKA 110J1a 2
27. | TlpucnocobaeHHOCTh OPraHU3MOB U €€ OTHOCHTE/IbHOCTD 1
28. | Bnuszue KOIOrHYecKHX (aKTOPOB Ha OPraHU3MBI 1
29. | DxonoruyecKHid MOHHTOPHHI 1
30. | Omnpeznenenne cosiepKanus B BOJIE 3arpA3HAIOLIMX BEIIECTB 1
31, | Dkomoruyeckme XapakTEPUCTHKH BH/IA (9KOJIOrHYCCKasd HHIIA) 1
Temaruueckoe mianupoanue 11 Knace
Ne Ha3zpanue TeMbl 3aHATHA KoanuecTBo
4acoB
14 Buonorus 1 06/1acTH HeclieI0BaHui, BO3MOKHOCTH IPHMEHEHHSA 1
pe3yJIbTaTOB HCCIIEI0BAHHS.
2 Ornucanwue 3a1a9 1 o0mielf cTpyKTyphl HCCIIeI0BATEIbCKON IeATEIbHOCTH
¢ X OCHOBHBI€E JIOCTYITHBIE METO/IBI HCCTIC/I0BAaHUA
4. OcoGeHHOCTH MCC/IeIOBAHHS 110 H3YYEHHIO XKH3HU pacTeHuil. CTpoeHne 1
M XMMHYECKHI COCTaB KJIETKH PacTeHHH
- A OpraHbl pacTeHHH H HX KJICTOYHOE CTPOCHHE 1
6. HcTopusi OTKPBHITHS H H3YYEHHs KJICTOYHOIO CTPOCHHS pacTeHH#
i Jluct kax oprad ¢poTocuHTe3a. MexaHu3M H XMMH3M Iporecca 1
(hoTocuHTE3a
8. Pose BozbI B skH3HH pacTeHui. CTPOCHHE KOPHS
9. JlpIxanue. 3HAYCHHE JABIXAHHS B )KH3HM PaCTCHHH 1
10. | PasapaxumocTs pactennit. [[Bmkenne pactenni (JIncropas Mo3anka, 1
doTO-1 re0TPOTH3M, HACTHH M HYTAIHH)
11. | Tlepmomuueckue sBIEHHS B )KH3HH PACTEHHH (JIMCTONAN, TIEPHOJ MOKOS, 1
3UMO-H XOJIOJJOCTOHKOCTH)
12. | PasBuTHe M pa3MHOXKEHHE pacTeHHH 1
13. | OcobGeHHOCTH H3y4eHHs H HCCIIEIOBAHUA PACTEHHH 1
14. | TlpuroTornenHe MEKpOIpENapaTa H PACCMOTPEHHE PACTHTEIbHON KJICTKH 1
B MHKPOCKOII
15. | TIlpoBesieHHE ONMBITOB M0 MOCTYILUICHHIO BELIECTB B PACTHTE/IBHYIO KICTKY 1
16. | IlpoBeneHue ONBITOB MO BIXAHUIO OKpy>Karomeii cpe/ibl Ha GOTOCHHTE3 1
(BIMSHHE TEMIIEPATYPBI, YIJICKHCIIOTO rasa)
17. | TlyTn nepeaBH)XeHHs BOBI 10 PACTEHHIO (KOPHEBOE NABJICHHE, 1
TpaHCIMpALHs, Ty TTalHs)
18. | Tlorsomenue BoIb! KOPHEM M €€ Miepe/IBHIKEHHE B cTeOEIB 1
19. | ®uznonorudeckue i OHOXUMHYECKHE OCHOBBI IbIXaHHA 1
20. | KrierouHoe cTpoeHHE JIUCTA 1
21. | TIpucnocoGreHHOCTH pacTeHuil K cpesie OOUTaHHS 1
22. | Wsydenue npucrnocoONEHHOCTH PACTEHMH B HAIEH MECTHOCTH 1
23. | 3HaKoMCTBO C (haKTOpaMH, Ope/IeIsIOIMMH Pa3BUTHE PACTCHHH 1
24. | OcHOBHBIE METO/BI HCCIIEAOBAHMS 3a JKH3HBIO JKHBOTHBIX
25. | Becrno3BOHOYHBIE JKHBOTHEIE (IIPOCTEHiIIHe, KHIIEYHOMONOCTHBIC) 1
26. | Becno3BOHOYHbIE KMBOTHBIE (KHIIEYHOIIOIOCTHBIE) 1




TCIIOKPOBHBIX JKMBOTHBIX K HBMECHCHHUAM TCMIICPATYPhI

27. | Tlpouecchl XXH3HEAEATEIBHOCTH IIPOCTEHINHMX (pa3ipaKUMOCTh, ITHTAHHE, 1
BBIIECJICHHE, IBHIKCHHE)

28. | Crpoenne Ttena KHMBOTHBIX. CBsi3b MeXAy  (H3HOIOTHYECKOMH 1
JIeSITeIbHOCTHIO OPraHu3Ma JKHBOTHOTO H €r0 CTPOSHHEM

30. | CymmocTs npolecca MumeBapeHus y 6eCro3BOHOYHBIX H M03BOHOYHBIX 1
’KHBOTHBIX. DBOJIIOIHS CHCTEMBI OPraHOB IMHIIEBAPEHHS

1 32. | ®usnonorus AbIXaHUS. 4
33. | OOMeH BemecTB H SHEPTHU 1
34 | Tepmoperymsumsa. IIpucnocobieHHOCT XOJIOAHOKPOBHBIX " 1




