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N

[losicHuTEnBHAS 3amUCKa

OpHMM U3 OCHOBHBIX METOJIOB M3YYCHHSI OMOJIOTHH SIBIISIETCS OMOJIOTUYECKUI SKCIIEPUMEHT,
KOTOPBIN IMpenoyaracT MpoBeACHUE pazHOOOPa3HBIX MCCIENI0BATENBCKUX BUAOB JesTenbHOCTH. Ha
COBPEMEHHOM JTarle pa3BUTHs 00pa3oBaTeNbHON 00nacTu «buonorusy 3HaueHHe OWOJIOTHYECKOTO
SKCIIEPUMEHTa BO3pPACTaeT, TaK KaK BO3pAacTaeT MpPaKTUYeCKas HAMNpaBICHHOCTb B OOY4YEHUU
npeamera. B 6 — 8 kiaccax mpoBOJOHUTCS JOCTATOYHOE KOJMYECTBO JIAOOPATOPHBIX U MPAKTUYECKHX
pabot. B 9 xiaccax ux KOJMYECTBO pe3Ko yMeHbmaeTcs. C [enbi0 MOBBIIIEHHS SKCIIEPUMEHTATBHBIX
HaBBIKOB IS 9 KJIaCCOB MpeaiaraeTcs Kpy)KoK « BHOIOrnuecKuii SKCIiepuMeHT».

B HEemM MOXHO BBIICIUTH TP OCHOBHBIX HAIIPABJICHHUS:
buosornyeckuit 3KCIEPUMEHT C PACTCHHUSMM.

DKcrepuMeHTaIbHAs paboTa ¢ JKUBOTHBIMH OOBEKTAMH.
buonoruueckuii SKCIEpUMEHT € YEIOBEKOM. Takke Mpeasio’KeHO HECKOJIbKO pabOT 3KOJOTMYECKON
HaIpPaBJIEHHOCTH.

Hens xypca: popMupoBaHHE TPAKTUUYECKUX HABBHIKOB HAONIOJACHUS W JKCIEPUMEHTa MpH
paboTe ¢ 00bEKTaMH KUBOU MPUPOIBI.

3anauu:

- TIOKa3aTh HE TOJBKO MPUEMBI U ATallbl SKCIIEPUMEHTATLHON padOThI, HO U OTPA3UTh UCTOPHIO
OTKPBITUSI TEX WJIM UHBIX (PU3UOJIOTUUECKUX SIBIICHUN U TIPOIIECCOB;

- pacHIupHUTh KPYro30p yJammuxcs Mo OTASTbHBIM BOMIPOcaM (PH3UOJIOTUU U aHATOMUU JKHBBIX
00BEKTOB;

- MI0Ka3aTh 3aBUCUMOCTD )KHBBIX OPraHU3MOB OT Pa3HOOOPA3HBIX SKOJIOTHUYECKUX (PaKTOPOB;

-pa3BUTh CKJIOHHOCTh K aHalM3y, CHHTE€3Y M OOOOIIEHUIO MOJYYEHHYI0 HHGOpPMAIUIO
MOJTy4eHHOUM MH(GOPMAIUH, YTO CITOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO ¥ OMOJOTUYECKOTO MBIITUICHHSI,
aKTUBU3AIMH MIPOLIecca O3HAHUS OKPYXKAIOLIETO MUPa;

- 0000IIUTh U CUCTEMATU3UPOBATH MMOTYyUYECHHBIC 3HAHUS.

- CO3/1aBaTh YCJIOBHS JJIsl pA3BUTHS TBOPUYECKUX CIIOCOOHOCTEH, yMEHHs paboTaTh B IpyIiIe

- pa3BHUBaTh MPAKTUYECKHE YMEHHS U HaBBIKU ITPH BBHITIOJHEHUH J1JAO0OPATOPHBIX paboT.

- pa3BUBaTh YMEHHsI OPraHU30BaTh paboyee MecTo, HabI0JaTh, CPAaBHUBATH, IIPOBOIUTH
AKCIIEPUMEHTHI, PUCOBATh OMOJIOTHYECKHE 00BEKTHI, U3MEPSITh, AHATM3UPOBATH, 0000IIaTh, Ie1aTh
JIOTUYECKUE BBIBOJIBI,

- COZICMCTBOBATH 3HAKOMCTBY ¢ Mpodeccueii Oroora, oCylecTBIsATh IpodecCuoHaIbHbIE
MPOOBI JUIS OLIEHKU CTETIEHH TOTOBHOCTU K OOY4EHUIO0 OMOJIOTHYECKON CIIEIUAIbHOCTH

- 0Ka3aTh MOMOIIb yJallUMCs B MMOATOTOBKE K UTOTOBOM aTTECTallMK 10 OUOJIOTUN U
noctyrmieHno B BY3b1 61o10rndeckoro HarpaBieHusI.

Kypc no Guonoruu «buonornyeckuit 3KCiepuMeHT» MpeAHa3HaueH A ydaumxces 9 Kiaccos.
[Iporpammoii nmpeaycMoTpeHo 1 yac B Henmento, Bcero 34 vaca B roa. Marepuan B3t u3 [Iporpamm
ANIEKTUBHBIX KypcoB. buonorus. 10 — 11 xmaccer. [Ipodunsnoe obyuenune. Coopuuk 4 / aBTt.coct. B.I.
CuBorunasos, .b. Mop3synosa. - M.: Jlpoda, 2009. - 214 c.

Kputepun oneHku 3HaHUN: KOHTPOJb OCYIIECTBISETCS MyTEM aHalu3a HCCIEI0BaTEIbCKUX
paboT, Mo pe3ynbTaTaM BHITIOJHEHUS IUArHOCTUYECKUX 3aJaHuid, 0(opMIIeHHs MOPTHOINO YICHHKA.

IInanupyemMsle pe3yJibTaThbl 0CBOCHHA Kypca «Bbrosornueckmii 3xcnepuMenT

B pesynbrate u3ydenus npeamera buongornueckuil SkcrepuMeHT yUeHHK JI0JIKEH 3HATh:
OCHOBHBIE [TIOHATHUS U3yYEHHOTO;
QJIITOPUTM BBINIOJIHEHUSI NCCIIEI0OBAHMS U NIPOEKTA;
0COOEHHOCTH KCIIEPUMEHTA IO OMOJIOTUH YeJIOBeKa U KHUBOTHBIX;
METO/Ibl U3y4eHUs1 00BEKTOB )KMBOI MPHUPO/IbI, paBUIIa PabOTHI C MpeIaraeMbIM MaTepUaloM;
nabopaTopHOe 000pyI0BaHKE U PUEMBI paOOTHI C HUM;
OCHOBHBIE OCOOEHHOCTH YCTPOICTBa MMKpPOCKOIIA CBETOBOTO U LU(POBOro, aaropuTMbl pabOThI C
HUMU;
OCHOBHBIE (PM3HOJIOTUYECKHE TPOLIECCHI, MPOTEKAIOLINE B AKHUBBIX O0BEKTAX.

B pesynbpraTe nzyuenus npeamera «bHoaornueckuii SKCIEpUMEHT» YUYEHUK JOJDKEH YMETh:

paboTaThk C TOTOBBIMH MUKPOIIpENapaTaMi U U3rOTOBIISATh MUKPOIIPENIapaThl;

paboTaTh ¢ ONTHYECKUMHU IMpuOOpamMu U JabOpaTOpPHBIM OOOpPYJOBAHHMEM M MaTe€pHajoM B
CTaHJAPTHBIX U U3MEHEHHBIX YCIOBHSIX;



CTaBHUTH (PU3MOJIOTHUECKUH SKCIIEPUMEHT;

no0upaTh OOBEKT sl SKCIIEPUMEHTA B COOTBETCTBHH C TIOCTABIICHHBIMH 3a/1a4aMU;

YETKO ¥ JJAKOHUYHO (POPMYIIUPOBATH LIETH U BHIBOJIBI SKCIICPUMEHTA;

pu ohopMIIeHUH paboOT COOIIOIaTh HATIISIHOCTh, HAYYHOCTh U 3CTETHYHOCTD;

00BsICHATH HEKOTOpHIE actieKThl 30K;

UCIOJb30BaTh IMPHOOPETEHHBbIE 3HAHUS W YMEHHUS Ui CaMOCTOSITEJIBHOTO BBINOJIHEHHS
SIIEMEHTAPHBIX OHMOJOTMYECKHX OSKCIIEPUMEHTOB W HCCJIENOBATEIbCKUX IPOEKTOB; COXPAHEHUS
COOCTBEHHOTO U YYXOTO 3/I0POBbsI; COOTIOICHHS TIPABHJI TIOBEACHUS B IIPUPO/JIE;

pemaTh OWOJIOTHYECKHE 3aJayd, HCIOJIb3YSl PA3IUYHBIC aJTOPUTMBI PEUICHUS, MPHUMEHSATh
3HaHUS B HOBBIX 1 U3MEHEHHBIX CHTYaIUsX;

yCTaHABIIMBAaTh MPUYUHHO-CICJACTBEHHBIC CBSI3M, JIeNaTh OOOOINEHUS, MOTMOJNHATh W
CHCTEMaTH3HPOBATh NOJTYIYCHHBIC 3HAHMS,

MOJIL30BAThCS PA3TUIHBIMU TIOCOOUSIMH, CIIPAaBOYHOMN JINTEPATYpOi, IHTEepHET-NCTOUHUKAMH.

[Tporpamma criocoOCTBYET pa3BUTHIO y YYCHHKOB MTO3HABATEIHHOTO HHTEPECA K €CTECTBEHHBIM
HayKaM, 3aKpelUIeHHI0 3HaHMM Kypca Ouosiornu, npo(opHeHTaluu U COLUAIbHOW ajanTaluuu
00yJaromuxcs, pa3BUBACT UX MHTEIUICKTYAIbHBIA MOTSHIIMAI, TIOJIOKHUTEIHHO BIHUSET HA JINYHOCTHBIC
Ka4ecTBa, MPEJIOCTABIISIET BOSMOKHOCTD ISl Pa3BUTHUSI U TBOPUYECTBA, YTO OJIATOTBOPHO CKA3bIBACTCS
Ha KayecTBe O0y4YEHHUS.

Copnep:xanue Kypca

ConepxkaHnre  Kpy)KKa TpeIycMaTpHBaeT  NPAKTHKO-OPHUEHTHPOBAHHYIO  JCSTEIBHOCTH
YYAIIUXCS 110 U3YICHHIO OMOJIOTHYECKUX 0OBEKTOB 1 MTPOIIECCOB.

Conepxanne kypca OO01iee KOJTUIecTBO 9acoB — 34.

1.BBEJAEHUE (1 u)

Brenenue. [TorsTHE OHMOTOTHYECKOTO IKCIIEPUMEHTA. BUIBI SKCIIEPUMEHTATLHOM paboTHI.
[TpaBuna paboThl ¢ MUKPOCKOIIOM M OHOJIOTHYECKHM 00opyaoBaHueM. TexHruka 6€301acHOCTH.
[IPUTOTOBJIEHNE MUKPOIIPENAPATOB.

2. BOTAHUYECKWI SKCITEPUMEHT (124)
Oco0EHHOCTH IKCTIEPUMEHTA 110 U3YYCHHIO KU3HH pacTeHui. [loarotroButenbHbie pabOTHI
10 yueOHBIM OombITaM ¢ pacteHusiMU. ( [LnanupoBanue omnbiTa, Moa00pKa 000PYAOBAHNUS,
TpeboBaHUs K 0(hOPMIICHHIO.)
CrpoeHue u XUMHYECKUI COCTaB KIETKU. Opranbl paCTeHUN U UX KIIETOYHOE CTPOCHHE.
Knerounass memOpana u ee ¢ynkuuu. OCHOBHBIE BeUIECTBA PACTUTENbHOW KieTKU. OMNBIT 1O
MOCTYIJICHUIO BEIIECTB B PACTUTENBHYIO KIIETKY.
®usnonorus KIeTku. MicTopus OTKpBITHS U U3yYEHHUS KIETOYHOTO CTPOEHUS PACTEHUM.
OcHOBHBIE CBOWCTBAa LUTOILIAa3MBbl. JIBHKeHUE LUTOIUIa3Mbl B KieTke. [lma3smonns u nennazmonus B
KJIETKE.
Opranouapl KieTku. BxiroueHue u 3amacHble BelllecTBa B KieTke. Kpucrainuyeckue BKIFOUYEHHS B
KJIETKE. 3HaUEHUE 3aMACHBIX BEIIECTB B KIIETKE.
Uctopus oTkpeiTus mporecca ¢otocuHTe3a. Jluct kak opran QorocuHre3a. XJIOPOIUIACTHI H
xnopoduiut. KocMuueckasi poJib 3€1€HOTO pacTeHHs. MexaHu3M M XMMH3M Ipoliecca (poTocuHTe3a.
Brnusinue okpyxaromux yciuoBuii Ha (JOTOCUHTES.
Boanslit pexuM pactenuid. Ponp Boabl B KU3HU pacTeHui. [lornomenue Boabl KOPHAMHU pacTEHUM.
[Iytm mnepenBmxkeHuss BOJbl 1O pacTeHuto. KopHeBoe naBieHWE, TpaHCOUpALMs, TyTTalMs.
Ou3noornYecKue 0COOEHHOCTH PACTEHUN Pa3HBIX MECT OOUTaAHUSI.
KopueBoe nutanue. Ctpoenue kopHs. CTpoeHre KOHyca HapacTaHUs KOPHSI MIIEHULIBI.
Ponp oTHenbHBIX MUHEPATBHBIX JJIEMEHTOB B pacTeHud. lloriomeHune BOObl KOpHEM U €€
nepeBIKeHUe B cTebensb (KOpHEBOe JaBiieHue). BereTanroHHbli MeTOl B OMOJIOTHHU: a’pOTOHUKA,
TUIPOTIOHUKA, BOJIHBIE KYIbTYphI. Y 10OpeHus. BiusHus ynoOpeHuii Ha pocT U pa3BUTHE PACTCHUHN.
Jlpixanue. 3HaueHWE [bIXaHUS B JKU3HM pacTeHuil. dusnonornueckue M OMOXUMHUYECKHE OCHOBBI
neixanus. Kierounoe ctpoenue nucta. [lornomenue Kuciaopoia MpHU JIBIXaHUHM JIHUCTHEB, CTEONS H
KOpHSL.



Poct n nBwxkenue pacrenuil. O0ume noHATHA 0 pocte pacteHuil. Pa3pl pocra. BHyTpeHHUE ycioBus
pocra pacrenuii. Konyc napacranmsi ctebnsi. Poct mobera. PazmpakumocTts pactenmii. J[BmkeHue
pactenuii. Jlucrosas mo3auka. PoTOTPONU3M,
reotponusM. Hactuu u Hyranuto. PocToBble BUKEHUS pacTEHUs O BIUSHUEM CBETA — TPOIIU3MBI.
[IpuciocobeHHOCTh pacTeHUl K cpene oburtanus. [lepuomudeckue sBICHHUS B JKU3HH PACTCHUH.
JIucronaa. Ilepuon noxosi. 3MMOCTOMKOCTh M XOJOJOCTOMKOCTh pacTeHus. Mopo30ycTOHYMBOCTb U
COJICYCTOMYMBOCTh pAacTeHWil. Pa3BuTue M pa3sMHOKEHHME pacTeHMid. MHauBuayanbHOE pa3BUTHE
pacrenuii. DakTOpPBIL, ONPEACHAIOIINE pa3BUTUE pacTeHuil. PasMHoOxkeHue pacteHuid. IIbuibLa.
I'erepoctunusi(paznocTonduaTocts). [IprcnocoOeHus K OMBUICHUIO Y pacTeHHid. BeretatuBHOE
pa3mHoOxeHue pacteHuid. [IpuBuBka. JKu3Hb pacTeHus Kak LEI0ro OpraHu3ma.

1. OnBITH IO TOCTYIUICHHUIO BEIIECTB B PACTUTENILHYIO KIETKY (C 1es10(haHHOBEIH

MEIIIOYKOM).

2. JIBuxeHue HUTOIIIa3Mbl B KJIETKE JIUCTA 3JI0/IEU U KOXKULIBI JTyKa.

3. [InazMounu3 U Aemia3Moin3 B KIETKe.

4. 3anacHble BellecTBa KJIETKU: KpaxMal B KiIeTkax kapTtodens, padhuHbl (UroibyaThie

BKJIFOUEHUS )IIIABEJICBOKUCIIOTO KaJbIHS B JINCTE aJlod.

5. BIusiHUE TeMIiepaTypbl Ha Gpotocunres. [locTpoenne TemneparypHoil kpuBoi. Binusinue

YTJIEKUCIIOTO ra3a Ha OTOCUHTES.

6. BoHBII pesxUM pacTEHUI: ONBIT C KOHJEHCALMEN MTapOB, C BU3YAJIIbHBIM M BECOBBIM

OTIpe/IeNIEHUEM HCIIAPEHUS BOJIbI TUCThSIMHU.

7. BoHBIN peKUM pACTEHUN: NCITAPEHNE BOABI JTUCThSIMU IIPU PA3HBIX BHEIIHUX YCIOBUSX.

8. OnbITHI ¢ BOAHBIMU KYJIbTypaMu. BiusiHue ynoOpeHuii Ha pocT U pa3BUTee paCTEHUH.

9. CtpoeHue snuaepMuca JIucTa repaHu.

10.ITornomenue KUCI0poaa MPH JbIXaHUH JTUCTHEB (OIBIT C JIYYUHOI), CTEOS M KOPHSI.

11.Konyc wnapactanusi crtebns snoaen. HaOmonenue 3a poctom moOera Ha mpuUMepe
IIPOPOCTKOB

ropoxa Wi KOMHaTHOTO PacTEHUSI.

12.PocToBbIE ABUKEHUS PACTEHUI MO/ BIUSIHUEM CBETA.

13.11pu1bI1a pACTEHUI TOJT MUKPOCKOTIOM

14. I'erepocTumnus ( pa3HOCTOIOYATOCTH) Y MEPBOIBETA M MPUCIIOCOOIEHHOCTH K

[IEPEKPECTHOMY OIBUICHUIO PACTEHH).

15. BereratuBHO€ pa3MHOKEHUE PACTEHHUIA.

3. 300JIOTMYECKUI SKCIIEPUMEHT (10u)
Oco0eHHOCTH ACIIEPUMEHTA € )KUBOTHBIMU. [l1aHMpOBaHKE ONBITOB, UX OPOPMIICHHE.
becnio3BoHOUHBIE )KUBOTHBIE. [IpocTelimue u kumevnonosocTHele. [Iponeccer
KU3HEICATEIBHOCTH pocTenmux. Pazapaxumocts. IIuranue.Beinencuue. [IBuxenne
IIPOCTEUIINX U KUIIEYHOIIOJIOCTHBIX.
Ctpoenue Tesna )KMUBOTHBIX.0COOEHHOCTH CTPOCHHUS M (PYHKIMS KOXKH U €€ IPOU3BOIHBIX.
Mopdonoruueckue U pU3nOJOTHUECKUe 0COOCHHOCTH KOKHBIX kKeie3. CBsi3b MEXIY
($U3M0JIOTUYECKON eSITeIbHOCTIO OpPraHu3Ma )KUBOTHOTO U €ro crpoeHueM. Ilnockue u
KoJb4aTele uepBy. [IBmkenue yepseid. Paznpaxkumocts. [Iutanue. Ponb 10KaeBeIX yepBel B
nepeMeIBaHuy nouBbl. [IusBKU: 0COOEHHOCTH CTPOEHMS, TUTAHUS, IBI)KEHUS. 3HAUCHHE
IUSABOK.
[TumeBapenue. CylHOCTh Mpoliecca MUILEBAPEHUsT Y OECIIO3BOHOYHBIX U MO3BOHOYHBIX KHBOTHBIX.
OBOJIOLMS CUCTEMBI OpraHoB muuieBapeHus. IlumeBapeHne B pOTOBOM MOJNOCTH U IKEIYIKE.
[InmeBapenne B kumevHuke. lIurarensHble BemectBa. KauecTBeHHas peakuus. dDepMeHTATHBHBIN
XapaKTep peaklnil pacleIUIEHNs UTATEIbHBIX BEIIECTB.
Hbixanue. @usnosorus ApixaHusd. POU3NOJIOTHsA AbIXaHUSA. 3aBUCHUMOCTb [bIXaHUS aHAMHHMHA OT
ycioBui BHemrHeW cpenbl. OCOOEHHOCTH [JbIXaHUS MNTHUI] U HBIPSAIOMIMX JKUBOTHBIX. /IpIxaHue y
3apo/bIllIel aMHHOT.
OoOwmeHn BemiecTB U 3Hepruu. [Iutanue. OOMeH BelecTB- OCHOBHAsA (hyHKUUs KU3HH. OOMeH OeKoB.
OOMeH yrneBoIoB U )kupoB. OOMeH MUHEpaIbHbBIX BEIIECTB U BOJbI. BUTaMUHBI.
Buemnue mnpusHaku aButamuHo3a. OOMeH osHepruum B opranusme. lloiikmiiorepmuble U
rOMOMOTEpMHBIE )KMBOTHBIE. BinsHue TemmepaTypsl Ha aKTUBHOCTb JKMBOTHBIX M O KpacKy Teja.



Tepmoperymnsius. [Iprucnoco6IeHHOCTh X0JI0JHOKPOBHBIX U TEIJIOKPOBHBIX KUBOTHBIX K U3MEHEHUIO
TEMIEPATYPHI.
Buyrpennss cexpenus. JKenespl BHEIIHEW, BHYTPEHHEM M CMEIIAHHOW cexkpeuuu. BHyTpeHHss
CEKpEeLMsl Y BBICIIUX KUBOTHBIX. [ OPMOHBI U UX BIUSHUE HA OpraHu3M. Jlakrauus.
OO0pa3oBaHue U BbIICTIEHUE MOJIOKA.
HepsHas cucrema u opransl 4yBCTB. Pa3apakxuMoCTh ¥ MPOBOAUMOCTb. PazBuTHEe HEPBHOM CUCTEMBI U
BPOX/ICHHOE TIOBEJCHUE >KMBOTHBIX. YCIIOBHBIE M 0€3yCIIOBHBIE pe(uIeKChl. DBOJIIOLHUS BBICIICH
HepBHOU nesitenbHOCTH (BHJI) y mO3BOHOYHBIX KUBOTHBIX. AHanu3aTtophl. [loBeneHne >KUBOTHBIX.
BripaboTka YCIOBHBIX peQIIeKCOB Ha ACUCTBHE PA3JIMYHBIX pPA3ApKUTENCH y pasHBIX TPy
OpraHu3MOB

[IPUMEPHbIN JIABOPATOPHBII ITPAKTUKYM (15 PABOT)
1. Peakuust nmpocTelMX Ha pa3IuyHbIE pa3IpakUTeNH (COJb, YKCYCHAsl KMCIIOTA, CBET).
2. Tlornouienue BemecTs U 00pa3oBaHKE MUIIEBAPUTENBHBIX BaKyoJlel Y HHPY30pUU
TY(QenbKH.
3. CkopocCTb nepeBUKEHUS THPHI.
4. Peakuusi 10>KI€BOTO YE€PBsI HA IEWCTBHUE PA3IMUHBIX Pa3paKUTEIECH.
5. JIBrokeHue MEIUITMHCKOM TTHSIBKH.
6. Ilornomenue aApoxokent nadHue.
7. JleficTBuUE KeyJOUHOTO COKa Ha OesloK M Kpaxmall (OMbIT ¢ auAuH-TIericiHoM). L[BeTHbIe peakuuu
Ha OeJoK.
8. OOHapyKeHHUe TTOP B CKOPITYIIe KypUHOTO sTiIIa
9. U3smeHeHune NOTPeOHOCTH B aTMOC(HEPHOM BO3AyX€ Yy UIMOPUEBBIX JATYHIEK (WJIM HITIHUCTBIX
TPUTOHOB) MPH a3paliy BOJbl aKBapuyMa.
10. BiinstHue temneparypbl Ha aKTUBHOCTh 3€MHOBOIHBIX.
11.BeisicHeHHE TPOJOJDKUTEIHLHOCTH TEPEBAPUBAHMS TUIPOU Pa3TUYHOTO BUAA MHUIIH (IIPU Pa3HBIX
TEMIIEPATYPHBIX YCIOBHUSAX).
12. Bausaue TeMieparypbl Ha aKTUBHOCTbD IMPECMBIKAIOIITNXCS.
13. BiustHue TemMnepatypbl BOJbI Ha OKPAcKy Tella PeIObI (TypaMu, MaKpOIIObl, KapacH).
14. BausHue AIUTENIBbHOCTH NOJTYYEHUSI MATEPUHCKOTO MOJIOKA Ha POCT U Pa3BUTHE JCTCHBIIICH
(KpOoJIMK, MBIIITH, XOMSK, OeJ1ast Kpbica, MOPCKasi CBUHKA).
15.BeipaboTka ycaoBHBIX pehIeKCOB Ha IEHCTBHUE PAa3IMYHBIX pa3apakutesiei (poIObl,
JISTYIIKH, ITULIBI, MJICKOUTAIOIINE).
4. YEJIOBEK KAK OB BEKT DKCIHEPUMEHTAJIbHBIX HABJIFOJEHUN (7 u)
Oco0eHHOCTH IKCIIEPUMEHTATBHON pabOThI C YesIOBEKOM. UepThl CXOCTBA U Pa3INyiUs C
JIPYTMMU TpyIIaMu )XUBOTHBIX. [loAroTroBka 060pya0BaHUs IS OIIBITOB.
Perynsumst ¢yHkiuii opranusma. OpranusMm Kak nenoe. HeliporymopanbHas peryiasuus (QyHKIUAN
opranusma. ['ymopanenas perysnsaius GyHkiuil opranu3ma. HepBuas perymsius GyHKIUN opranusma.
OyHKIMOHATBHBIE CUCTeMBI. be3ycioBHbIe pedieKkchl uenoBeka.
Buyrpennsis cpena opranusma. IloctosiHCTBO BHyTpeHHEH cpenbl opranu3ma. I'omeocta3. KpoBb.
KivHnuecknii aHanu3 KpOBU 4YeJNOBEKAa. 3allluTHbIE CBOWCTBA KpoBH. CBepThIBAaHUWE KpPOBH.
Nmvmmynurer. TkaneBas HecOoBMeCTMMOCTb. ['pymnmbl  KpoBu. OmnpeneneHue rpymnnbl  KpPOBH.
[lepenuBanue kpoBu. KpoBooOpamenue. CrtpoeHne U (QyHKIIMM OpPraHOB KpOBOOOpAIEHUS.
Mopdonorus u pusmonorus cepaua. Onepauuu Ha cepaue. Peanumanus. [Ipuembl peaHUMalIMOHHBIX
nevicteuil. [IpoBoasmas cucrema cepana. DIEKTpUUECKUE SBICHUS B CepALe. ABTOMAaTHs CEpALA.
Perymsuus cepaeunont nearensHoctu. [lynbsc. JIBmkenne kposu no cocynam. OyHKIMOHAIBHbBIE
POOBI.
Jpixanue. Bo3aymiHas cpena. 'a3000MeH B JieTkuX M TKaHsX. J(pIxaTenbHble ABMXKEHHs. Perymsnus
JIbIXaHUS.
IInmesapenue. IIutarenpHble BellecTBa U MUIIEBbIE TPOAYKTEI. MeTOAbI U3ydEHHUSI
GyHKIMH nMHUIeBapuTeNbHBIX jkene3. [lepeBapuBanue u BcachkiBaHUE MUIITU. Perymsims
nuuieBapenus. [lonnepxanue NoCTOSHCTBAa NUTATEIbHBIX BEIIECTB B KpOBU. LIeHTpHI rosona u
Hacoimenus. BH/I u ncuxosnorus. [IpoucxosxaeHne 1 HEKOTOpbIE 0COOCHHOCTU TICUXHKH.
OtpaxxeHue B )KUBOM M HEXUBOM Npupoae. Omyienne u Bocnpustue. Miosuu,
npeJcTaBiIeHUs namMsaTH, HabmoaeHus. Onpeaenenne o0bEMa namMsTi, 00bEMa BHUMaHUSL.
[TamsTh, MBILLIIEHUS, peub. Buabl namsatu. 3akoHsl namsTy. [IpaBuia 3anoMuHaHus.



I/I3yquHe JIOTUYCCKOTO MBINUJICHUS, BJIUAHUC IMO3bI HA PE3YJILTAT ACATCIIbHOCTH.

Omonuu. Temnepament. Xapakrep. OnpeneneHue TUIIOB TEMIIEpaMEHTa. DMOLMU U MUMHUKA JIMLA.

Oo0mednonornueckuii 3kcnepument (3 yaca)

MymIKa po3o¢puina. MoHOrHOpUIHOE U JUTHOPUIHOE CKPEIIMBAHUE.

Okosorus. IIprcrnocoGIeHHOCT OPraHU3MOB U €€ OTHOCUTEJIBHOCTb
Bnusinue sxosiornyeckux (pakTopoB Ha OPraHU3Mbl. DKOJIOTMUECKUH MOHUTOPUHT

DKOJIOTHYECKAasl XapaKTEpUCTHKA BUJa (3KOJIOTMUYECKasl HUIla)

Hoypoqﬂoe TEMATHIECCKOC IIJIAHUPOBAHUE KPYiKKA 110 ouosoruu

«buosornueckuii IkcnepumMenT» B 9 kiaacce Ha 1 rox odyuenus (34 gaca).

I'enetuka. OCHOBHEIC MCTOAbI U3YUCHUA T'CHCTHKU. MOHGHLHBIﬁ O0OBEKT '€HETUKU — IIogoBas

Jla Coneprxkanmue Kon
Ne i Tewma ypoxka Teopus [Ipaktuxa (tip/pad) qac
Bgrenenue (1 yac)
1 Texnuka 6e3onacuoctu. | 1. Ctpoenue mukpockona. [Ipasuna | 1
Brenenne [Tonsitue paboTHI C HUM.
OMOJIOTUYECKOTO 2. [IpuroToBiienue
JKCIIEPUMEHTA MUKpOIIpenapaTroB
Borannyeckuii 3xcnepument (12 yacos)
2 Borannueckuii OcobenHoctu 60TaHnYeC 1
(1) JKCIIEPUMEHT -KOT'O 3KCIIEPUMEHTA
3 Crpoenue kietku. | Ctpoenue n xumuueckuid | 3. [locTynnenue BeecTs B 1
(2) Ee xumunueckuii COCTaB KJIETKHU PaCTUTENIBHYIO KIIETKY
COCTaB
4 IuTommazma ®OuU3N0N0rHUs KICTKH. 4. JIBWbKeHHUE IUTOIIa3Mbl B KIIeTKax | 1
(3) [uronnazma JIUCTA JIOJEU U KOXKHIIBI JTyKa.
5 Opranouisl OpraHou/ibl KJIETKH. 5. 3amacHEbIe BEIIECTBA KIETKU 1
(4) KJIETKH Bxirouenus (3epna kpaxmana u pabuibl
IaBEJIEBOKHUCIIOTO KaJIbIUs)
6 ®doTOCUHTE3 ®otocunre3. Ctpoenue | 6. BiausiHue Temiieparypbl Ha 1
() XJIOPOIUIACTOB U dotocuntes. [locTpoenue
xJiopoduiia TEMIIEPAaTYPHOU KPUBOM.
7 Boublii pexxum Bousblii pexxum 7. Kongencanus napos. Buszyansnoe | 1
(6) pacteHui pactenuii. Kopuesoe 1 BECOBOE OIPECICHUE UCTIapEHUS
JTABJICHUE U UCIIAPEHUE BO/Ibl JIUCTBSMH.
8 Kopenb KopneBoe nuranue. 8. OmbITHI ¢ BOAHBIMU KyJbTypamMu. | 1
) Crpoenue KopHs Bnusinue ynoOpenuii Ha pocT u
pa3BUTHE PACTEHUI
9 JIuct Crpoenue nucra. 9. Crpoenue snuaepmMuca JucTa 1
(8) [Ipouecc apixanus B repaHu
JUCTBHAX 10. Ilornomenue kucinopoaa npu
TIBIXaHUH JTUCTHEB, KOPHS, CTEOIIS
10 Poct pacrenuit O6uue nousitus o pocte | 11. Habmronenue 3a poctom nobera | 1
©) pactenuii. @a3bl pocta Ha IIpUMeEpE MPOPOCTKOB ropoxa
11 doroTponusm Pazgpaxkumocts 12. PocToBBl€ IBMKEHHS pACTEHUN 1
(10) pactenuil. SIBnenue MO/ BIMSIHUEM CBETa
¢doToTponU3zMa

(IBYOKEHUE pACTEHUIN)




12 [Tpucniocobnennoc | [lepuoaudeckue siBICHUS
11) Thb PACTCHUH K B JKU3HU PACTCHU.
cpene oOuTaHus Jlucronan. Ilepuon
TOKOS.
13 Pa3zButne u Pa3zBuTHe pacTeHmiA. 13. BereratuBHOE pa3MHOKCHHE
(12) pa3MHOXEHHE CriocoObl pa3MHOKEHHUsT | pacTeHHi. UepeHKoBaHUE
pacTeHui pacrenuii. Pactenue kak
LEJTOCTHBIA OPraHu3M
3oonoruueckuii yxcriepumenT (10 yacoB)
14 300J10rHUECKUit OcobeHHOCTH
@ SKCIIEPUMEHT JKCIIEPUMEHTA C
YKUBOTHBIMU
15 IlapcTBo Mmuoroo6pasue Llapctea | 14. Peakiiuu mpocTeinmx Ha
(2) [Ipocreiimme [Ipocreiimmx pa3AYHBIE PA3APAKUTEIIN.
16 Tun Msuoroo6pasue Tumna 15.CKOpOCTh TIepeIBUKEHHS THAPHI
(3) Kumeuynononocts | Kuie4HOMoa0CTHBIX
bIe
17 Ctpoenue Tena Oco0eHHOCTH CTPOCHHUS
(4) YKUBOTHBIX 1 QYHKIIHM KOXH U €€
TIPOM3BOTHBIX
18 Tun Yepu Muoroo0Opa3ue uepBeit 16.Peakniyst TOXKJICBOTO YEPBS HA
(5) pa3ipakuTEINH.
19 [TumeBapenne N3ydenue mpouecca 17. Tlornomenue mapoxxken qadpHueH
(6) YKUBOTHBIX MUIIEBAPECHUS Y 18. JleiicTBHE KEIyIOYHOTO COKa Ha
YKUBOTHBIX 0eNoK U Kpaxmal
20 Hprxanue DU3MONOTHS IBIXaHUS 19. OGHapyxeHHe TIOp B CKOPIYIIe
Q) YKUBOTHBIX KYPUHOTO sl
21 OOwmen BemectB 1 | MI3yueHue mporeccon 20. Bausgaue Temreparypsl Ha
(8) sHepruu. [Iuranue | oOMeHa BelecTB u AKTUBHOCTbh 3€MHOBO/IHBIX.
YKUBOTHBIX SHEPTUH. 21. BeisicHeHHE POAOTHKUTENBHOCTH
MexaHu3M nuTaHus NIepEeBapUBAHUS THPON PA3IUIHOIO
BHJIa AU
22. BrnusiHue TeMneparypbl BObI Ha
OKpacKy TeJsia y pbio
22 Buyrpennsis Kenessl BHELIHEH, 23. BiusiHue 1uTenbHOCTH
©) cekpenus BHYTPEHHEUN 1 MOJIY4YEHHUS] MAaTEPUHCKOIO MOJIOKA
YKUBOTHBIX CMEUIaHHOM CeKperuu Ha POCT U Pa3BUTHE JICTECHBIIIEH
23 HepsHnas cucrema | HepBHas cuctema u 24. BeipaboTKa yCIOBHBIX
(10) W OpraHbl 4yBCTB Opranel 4yBCTB. pedIeKkcoB Ha IEHCTBHE Pa3IMYHBIX
Peduexcbt pasapaxuTenei
Yesi0BeKk Kak 00bEKT IKCIEPUMEHTAJIbHBIX HA0MI0/1eHui (7 YacoB)
24 OkcniepuMmeHTanbHasg | OcobeHHOCTH
@) paboTa C 4eTOBEKOM | SKCIIEPUMEHTAIBHOMN
paboThI C YETTOBEKOM
25 Perynsnus pynkuuit | Perymsnus ¢yHkuunit 25. bezycnoBHbIe pedaeKChl.
(2) opraHusma opraHusma
26 Buyrpennsisa cpena Buyrpennsisa cpena 26.0mnpenenenue rpymm KpoBU
(3) opraHusma opraHusma
27 KpoBooOpaienue Crpoenue u GyHKINH 27 1lpuemMbl peaHUMaMOHHBIX

4)

OpraHoB

nercTBU




KpOBOOOpAIICHHUS.
PaGora cepama

28. Omnpenenenne 4acToThl
CEpJIECYHBIX COKpALICHUH B
3aBHCHMOCTH OT (PM3UUECK.HATPY3KU

28 Jpixanue Boznymnas cpena. 29.0npenenenune XKXEJI
©) I'a3o00meH B nerkux u | 30. Onpenenenue NpogoIKUTENb-
TKaHsX. [lpIXaTenbHbIe | HOCTU 3a/IEPKKU JIbIXaHUS
nsuokeHus. Perymsamus | 31. M3yuenue mexaHu3ma Bjioxa u
JIBIXaHUS BBIJIOXA
29 [MumeBapenue Iporecc 32. HapymieHue CBOMCTB OEIIKOB MPH
(6) MUIIEBAPEHUS. JIEHCTBUM HA HUX QJIKOTOJIS
[TutaTenbHbIE 33. JleiicTBUE aHTHOMOTHUKOB Ha
BEIIIECTBA U MMHIIEBHIC (depMeHT CITIOHBI
PO TYKTHI
30 BH/I u ncuxomnorust | [Ipoucxoxnenne u 34. Onpenenenre oObemMa MamMsITH U
(™) HEKOTOPBIE BHUMAaHUS
O0COOEHHOCTH NMCUXUKHU. | 35. M3yueHue noruueckoro
Omryienue u MBIIIUICHUS
BOCIIPUSTHE. 36. OnpenenexHue TUIOB
BuuMmanue, namMsTh, TEeMITIEpaMeHTa
MBIIIJICHHUE, PEYb.
Buaer mamsara.
OMOIHH.
TemmepameHT.
Xapakrep
OO01Ie0H0T0rnYecKuii IKcepuMeHT (3 Jaca)
31 I'eneruka kak Hayka | ['eHetrka. OCHOBHBIE 37. AHannu3 HaclaeqOBaHUI
@ METO/AbI U3yUCHHUS npusHaka B F1 MoHoruOpunHoro u
reHeTUKU. MOAENbHBIA | TUTHOPHUIHOTO CKPEIUBAHUS
0OBEKT TCHETUKHU —
IUIOJI0BAs MYILIKa
npo3odua.
MonorubpugHoe u
JTUTHOPUTHOE
CKpeIllMBaHHUE.
32 DKOJIOTHS. DKOJIOTHS. 38. IlpucnocobneHHOCTh
(2) HpI/ICHOCO6HeHHOCTB HpI/ICHOCO6ﬂeHHOCTb OPraHU3MOB K YCIIOBUSIM
uee OpPraHU3MOB U €€ CYIIECTBOBAHKA
OTHOCHUTEIIbHOCTD OTHOCHUTEIILHOCTb
33 Bnusinue Bnusnue 39. Onpenenenue B Bojie
3) 9KOJIOTUYECKHUX 9KOJIOTUYECKHUX 3arpA3HAIINAX BEIIECTB
$aKTopoB Ha }aKTopoB Ha 40. Pa3MvemeHI/Ie KOMHATHBIX
Opranm3M OpTaHH3MEL pacTeHuii B 3aBUCHMOCTH OT
. HKOJIOTUYECKON XapaKTEPUCTUKHI
DKoJiIoruuecKas DKOJIOTUYECKU I
BUJA
XapaKTepUCTUKA MOHHUTOPHHT
BHJIA DKoJIorHuecKas
XapaKTepUCTHKA BUIA
(3KoNoTHYECKas HUIIIA)
34 O6o06mieHne U

cucreMaTulanusa

Tembl pedepaTUBHBIX
paboT BbIOMparOTCS
CaMOCTOSITEIIHO

Kondepeniust mo ©TOroBsIM
pedepaTUBHBIM paboTam.




3HaHUM 10 KypCy yYalUMHUCS B TEYCHUU
roja.
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