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ConepxaHue  SJIEKTHBHOTO  Kypca  INPEAyCMaTpUBAaeT  MPAKTHKO-OPHEHTHUPOBAHHYIO
JEeSTENIbHOCTh yYalIUuXcs MO HM3YyYEHHUI0 OWOJIOTMYECKUX OOBEKTOB M TMPOIECCOB. DTO TO3BOJIUT
“U3HYTpU~ PACCMOTPETh BaXHEUIIME SBJICHUS MPUPOIBI, MPUOOpPECTH HEOOXOIMMbIE HAaBBIKU
MIOCTAaHOBKM M oOmNucaHue HKcrepuMeHTta. OJHMM M3 OCHOBHBIX METOJOB HM3ydeHHUs OHOJIOruu
SABIISICTCS OMOJIOTMYECKUN SKCIIEPUMEHT, KOTOPBIM NpeAronaraeT IMpPOBEACHUE pazHOOOpa3HBIX
HCCJIEIOBATEIbCKUX BUJOB JedTelabHOocTH. Ha coBpeMeHHOM »sTame pa3BUTHS 0O0pa30BaTeIbHOMN
obmactu “buonorus” 3HaueHHe OMOJOTHMUYECKOTO SKCHEPUMEHTa BO3PACTAET, TaK KaK BO3PACTAeT
IpaKkTHUYecKasl HalpaBJIeHHOCTh 0OydyeHue npeamera. Ha BTopoil cTyneHrn oOydeHHs] SKCIIEPUMEHTY
(MO KOHLIEHTPUUYECKOMY BapHaHTy H3Y4YEeHHsI IpeaMeTa) yIensieTcs 3HAUMTEeIbHOE BHUMaHHUE: B 6
kiaacce okono 20 maGopaTtopHbix pabor. Ha Tperbel cTymeHM — KOJNMYECTBO JIaOOPATOPHBIX WU
MpakTUYeCKuX padboT pe3ko ymenwimaercs (B 10-11 kmaccax -5-8 pabor). B cBs3u ¢ 3tu Tepsiercs
HaBBIK  OKCIIEPUMEHTAJIBHOW  JESATEIBHOCTH, OCOOCHHO  HEOOXOAMMON  Ais  yvamuxcs
€CTeCTBeHHOHay4YHOTro Tipodmiis. «Uto He TpeHupyertcs, To ymupaer» nucai JK. b. Jlamapk. C nemnsio
MOBBIIICHUS SKCTIEPUMEHTAIBHBIX HAaBBIKOB Ui 10-11 mpouiIbHBIX KITacCOB MpeIaraeTcsl JaHHbINH
AJIEKTUBHBIA KYypC, COCTaBJIEHHBIH Ha OCHOBE I[IporpamMmbl 351€eKTUBHBIX KypcoB. buomorus. 10-11
kiaccel. [IpodunsHoe obyuenue. Coopuuk B.U. Cusornazos, U.b. Mop3ynoBa.- M.:Ipoda, 2009.
DNeKTUBHBIN Kypce “buonornyeckuii skcniepuMeHT” cOACpKUT 47 MpakTUYECKUX paboT, KOTOpHIC
MOXXHO 3aMEHATh B 3aBUCUMOCTH OT MarepuanbHOil 0a3bl mkosbel. [locobme cocTouT wu3
TEOPETUYECKOW M MPAKTHUECKHUX YacTell Kypca, KOTOpble OOBEAMHEHbI B OJOKM IO TeMaTHKE.
DJNEeKTUBHBIN Kypc mpeaHasHaueH ais ydamumxcs 10-11 kimaccoB ecTecTBEHHOHAYYHOTO MPOQUIIS.
Kypc Benércs 1 pa3 B Hememo Ha 2 roma oOyuenus. [Iporpamma paccunTaHa Ha BapuaTHBHOE
NpUMEHEHHE B 3aBUCHUMOCTH OT YPOBHS aKTMBHOCTH, 3aMHTEPECOBAHHOCTH M IMOJITOTOBICHHOCTU
yyanxcsa. Ydaiggecss BIOpaBe BbIOpaTh NpakTHUeckue paboThl W 3aJaHusl BHYTPH HUX
OTIpeNIeNIEHHOTO YPOBHS CI0XKHOCTHU. [ MPOX0KASHHS Kypca J0CTaTOYHO BHIMOJHUTH 40-45 paboT.

B s1ekTUBHOM Kypce MOXHO BBIIETUTH YEThIPE OCHOBHBIX HAIPABJICHHUS:

1. buonoruyeckuii SKCIEPUMEHT € PACTEHUSIMU

2. DKcrepuMeHTalIbHAs paboTa ¢ dKUBOTHBIMU 00BEKTaMHU

3. buonoruueckuii SKCIIEPUMEHT C YETIOBEKOM.

4. OO1EeOMOIOrHNYeCKUi IKCIIEPUMEHT (PaOOThI SKOJIOTUUECKOW HAMPABICHHOCTH )

Iean kypca

[TokazaTh He TOIBKO MPUEMBI U TAIbl SKCIIEPUMEHTAILHON pabOThI, HO U OTPa3UTh UCTOPHIO
OTKPBITUS T€X WJIM UHBIX (PU3HOIOTUYECKUX SBICHUN M MPOIECCOB. PacmpuTh Kpyro3op yyamuxcs
0 OTAENBHBIM BOIIpocaM (hPHU3HOJIOTHH U aHATOMHHU >KUBBIX 00beKTOB. [Toka3zaTh 3aBUCUMOCTb JKHUBBIX
OpPTraHU3MOB OT Pa3HOOOPa3HBIX IKOJIOTUYECKUX (PAKTOPOB.

[Tomoub yuammumcsi B 0000IIEHUH M CUCTEMATHU3allMd TOJYYEHHBIX 3HAHWM, B YTOUYHEHUH
(GbOpMyIIMPOBOK OCHOBHBIX TOJOKEHUH. Pa3BUTh CKIOHHOCTh K aHaIHM3y, CHHTE3y M OOOOIICHUS
MOJIy4YEHHOW HMH(POpPMAIMKM, YTO CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO U  OHMOJOTHYECKOTO
MBIIIICHHS], AKTUBALHS MTPpOIecca TO3HAHUHN OKPYKAIOILEro MUpa.

@®opMbl OPraHU3alMu U MeTOAbI 00y4eHUH

OKCIIEpUMEHT TpeArnoyiaraeT padoTy C pa3HOOOPa3HBIMM OOBEKTaMH — KakK C IKHUBBIMH
opraHm3mMamMu, TaK W C (GUKCUpPOBaHHBIMH TmpenapatamMu. (OcCOOEHHOCTHIO OHMOJOTHYECKOTO
HKCIIEPUMEHTA SIBIIICTCSI €r0 MHTEPaKTUBHOCTh. B Hauane Kaxaoro OJoka SKCIepUMEHTaTbHON
paboThl MpeanonaraeTcsi HaJU4HMe MOATOTOBUTENBHOIO JTama: -IJIAHUPOBAHME ONBITA; -MOJ00pKa
o0opynoBaHus; -BbIOOp OHMOJIOTHYECKOrO0 OOBEKTa MJIsi UCCIEIOBAHHS, -COCTABICHUE alTOPHUTMA
BBIMOJIHEHUS paboThl U € 0pOpMIICHHE; -COOTHECEHNUE 11eJIei TOCTAHOBKH OIbITA T BHIBOJAOB UCXOS
U3 TIOJYYCHHBIX PE3yJIbTaTOB.

Crporue TpeboBaHus 1O cHelU(UKE BBIMOJHEHUS OHOJOTUYECKOTO PHUCYHKa HE
NPEIbABISIOTCS, HO 1IeJecoo0pazHee sl T0Ka3aTeIbHOCTH TOJTYYEHHBIX Pe3yJIbTaTOB COIIPOBOXKIATD
OTIBITHI CXEMATUYECKUM WILTIOCTPATUBHBIM MaTeprajaMm.

Tak kak JaHHBIA SIEKTUBHBIA KypC CBsI3aH C HCIOJb30BAHMEM ONTHYECKHX HPUOOPOB,
XUMHUYECKON MOCYbl, Pa3HOOOpPA3HBIX OMOJIOTHYECKUX IpEnaparoB, 3TO NPEeIyCMaTPUBAET 3HAHUE
TEXHUKU 0€30MaCHOCTH IpU padoTe B buosiornueckoit madoparopun. COCTaBHOM YacThIO COJIEPKAHUS
Ka)KI0Tr0 3aHSTHS JOJKHO CTaTh MPOBEIEHNE MHCTPYKTaXKa mepesi paboToi.



Crnenudukoil 3aHATHI SBISETCS JEJIEHHE KaXJO0r0 M3 HUX Ha TEOPETHYECKYI0 U
MPaKTUYECKYyI0 4acTH. B TeopeTwmdeckoi wyacTH mpesuiaraercs HHPOpMAIUsS MO HCCIEAyeMOMY
BOIPOCY, KOTOPBIM BIOCIEACTBUM TOATBEPXKIACTCS OSKCIIEPUMEHTOM, WM CTaBUTCS Mpodiema,
pemaeMas B XOJ€ AKCIEPUMEHTa C JNajbHEHIINM TEOPETUYECKUM pPa3BUTHEM TEMbl WM BOIPOCA.
[IpakTUyeckast yacTh 3aHATHS MPEOIaracT HEMOCPEICTBEHHO MTPOBEACHNE KCIIEPHUMEHTA.

OcHoBHbIE TPEOOBAHUS K 3HAHUSAIM M YMEHHUSM

Oo0yuawmuecs 10/KHbI 3HATh:

- OcobeHHOCTH OMOJIOTUYECKOTO IKCHEPUMEHTa C PACTECHUSIMH, XKHUBOTHBIMH, YEJIOBEKOM M
00111e0H0JIOTHYECKHE OCOOEHHOCTH;

- Metozps! n3yueHust 00BbEKTOB KUBOM MPUPOJIBI;

- OcHOBHBIE (PU3HOJOTHUECKHE MTPOLIECCHI, MTPOTEKAIOIINE B )KUBBIX 00BEKTAX;

- AHaTOMUYECKOE CTPOCHHE KHUBBIX OOBEKTOB;

- 3HaTh AelicTBHE NECTULIMIOB, TepOUIIUIOB U APYTUX 3arPSA3HSIONIMX BEIIECTB HA OPraHU3M.

OO0yuaromuecst 10JKHbI yMeTh:

- PaGoTtath ¢ TOTOBBIMH MUKpOIIpENapaTaMu ¥ U3rOTaBIUBATh MUKPOIIPENapaThl;

- CtaBUThH PU3UOJIOTHUECKUE IKCIIEPUMEHTHI;

- Paborate ¢ onTHyeckuMu pudbopaMu 1 1ab0paTOpHEIM 000PYI0BAaHUEM;

- [lonGupaTh 00BEKT 7S SKCIIEPUMEHTa B COOTBETCTBUU C MTOCTABICHHBIMH 33/1a4aMU;

- YUeTko 1 TaKOHUYHO (HOPMYJIUPOBATH LIETH U BHIBOIBI SKCIIEPUMEHTA;

-IIpu opopmitennn pabot coOM01aTh HATTIAAHOCTD, HAYYHOCTh U 3CTETHYHOCTH;

- [TpoBOAMTH AKOJIOTMYECKUIT MOHUTOPHUHT;

- OhopMIIATH IKOJIOTHUECKUE MACTIOPTA;

- O0BsacHATH HEKOTOpBIE acieKThl 30K.

Kpurtepun onenkn 3HaHUH

KoHuTposab ocymiecTBiasieTcss mMyTeM aHaiu3a HCCIENOBATEIbCKUX pPaldoT, MO pe3ysibTaTaM
BBITIOJTHEHUS JTMAaTHOCTUYECKHUX 3aJaHuii y4eOHoro mocoOusi odopmiieHuss MOPTHOINO YUCHHKA.
Koneunas oueHka ompezensercs Mo 3aBepLIEHUU Kypca B 3aBHCHUMOCTH OT aKTyallbHOTO YPOBHS
NOArOTOBKM yuamuxcsa. OOIee KOJIUIecTBO 4acoB 68.

Conep:kanue mporpaMMsbl 3JIeKTUBHOI0 Kypca

1.BBEJIEHME (1 q)

Beenenne. [lonsTre OMOJIOrMYECKOrO 3KCIEPUMEHTa. BUABI 3KCHEpUMEHTaNbHON pPabOTHI
[IpaBuna paboOThI C MHUKPOCKOIIOM M OWOJOTHYECKUM OO0OpyAoBaHHEM. TexHHKa Oe30MacHOCTH.
MPUTOTOBJICHUE MUKPOIIPENapaToB.

2. FBOTAHUWYECKH YKCIIEPUMEHT (23u)

Oco0eHHOCTH PKCIIEPUMEHTa TI0 U3YUYCHHIO JKU3HH pacTeHuid. [loaroroBuTensHbie paboThl 1O
y4eOHbIM ombiTaM ¢ pacTeHusiMu. (IlmanupoBanme ombiTa, MogdOOpPKa 000pYyHMOBaHMs, TPEOOBAHUS K
o OpMIICHHIO. )

Cmpoenue u xumuyeckuu cocmag xkiemxu. Opranbl pacTeHUH W HX KJIETOYHOE CTPOEHUE.
Knerounas memOpana u ee ¢yHkimuH. OCHOBHBIE BEIECTBA PACTUTEIBHON KIETKH. ONBIT 1O
MOCTYIUICHUIO BEILIECTB B PACTUTENBHYIO KIIETKY.

Quzuonozuss Kiemku. VICTOpUS OTKPBITUS W M3YUEHUS KIETOUYHOIO CTPOEHHUS PAaCTEHUU.
OcHoBHbBIE CBOMCTBA LIUTOILIA3Mbl, JBUKEHHE IUTOIIa3Mbl B KieTke. [lnasmMonu3 u aemnnazmonus B
KJIETKE.

Opranonael kineTku. BrirodeHue M 3amacHble BemlecTBa B KieTke. Kpucrammmueckue
BKJIFOYEHUS B KJIETKE. 3HAUCHUE 3aM1aCHBIX BEIIECTB B KIIETKE.

Ucropus oTkpeiTHs mporecca ¢ortocuHTe3a. JIucT kak opran ¢oTocHHTE3a. XJIOPOIIACTHl U
xsopodut. KocMuueckas posib 3eJ1€HOTO pacTeHus. MeXaHu3M U XUMHU3M Tporiecca GOTOCHHTE3A.
Brusiaue okpyxaronux yciaoBuiit Ha POTOCHHTE3.

Boownwiii pesicum pacmenuii. Ponb Bombl B ku3HU pacTeHuil. [lornomieHne BoAbl KOPHSIMHU
pacrenuii. [lyTu nepenBruxenus: Bojabl o pacteHuto. KopHeBoe gaBieHue, TpaHCIUpalus, TyTTalUs.
Ou3nonoruyecKkue 0COOEHHOCTH PACTeHHUI Pa3HbIX MECT OOUTaHUS.

Kopnesoe numanue. Ctpoenue kopHsi. CTpoeHUEe KOHyca HapacTaHWsl KOpHsS MueHulsl. Posb
OTJIEIbHBIX MUHEPAJIbHBIX 3JIEMEHTOB B pacTeHHH. [lornomienre Boibl KOPHEM U €€ NepeIBUKEHIE B



crebenb (KOpHEBOE JaBjeHHE). BererannoHHBIT MeTOA B OHMOJNOTHMHU: a’pONOHHMKA, THUAPOIIOHMKA,
BOJHBIC KYJbTYpHL. Y 100peHus. BiusHust ynoOpeHuii Ha pOCT U pa3BUTHE PACTECHUH.

Hvixanue. 3HayeHHE MAbIXaHHWS B KU3HHM pacTeHHd. Dusnonorndyeckue u OHMOXMMHUYECKHE
OCHOBBI JpixaHus. Kinerounoe crpoenue nucra. [lornomenue kKuciopoga NpH JbIXaHUU JIMCTHEB,
cTeOJIs U KOpHSI.

Pocm u osusicenue pacmenuii. Obue noHATUs 0 pocte pacteHuil. @assl pocra. BuyTpennue
ycnoBus pocta pactennii. Konyc Hapactanus credssi. Poct mobera.

Pasgpaxxumocts pacTeHui. aBMKeHHE pacTeHuil. JlucroBas Mozamka. DoTOTpONH3M,
reorponu3M. Hactun u HyTanuto. PocToBble IBM>KEHUS pACTEHMS MO BIUSHUEM CBETA — TPOIIU3MBI.

[IpucriocoOeHHOCT, pacTeHUl K cpeae oOutaHus. [lepuomuueckue sIBICHUS B KU3HHU
pacrenuil. Jlucronmax. Ilepuox mokos. 3MMOCTOMKOCTD M XOJOJOCTOMKOCTH  pacTEHUS.
Mop0o30yCTONYMBOCTD U COJICYCTOMYUBOCTh PACTCHUM.

Passutne u pasMHOxeHue pacteHud. VHauBHAyanbHOE pa3BUTHE pacTeHH. DaxTopsl,
ONpEACIISIONINE pa3BHUTHE pacTeHui. PazmHoxeHnune pacTeHuH. [IbB11A.
I'erepoctunusi(paznocronduatocts). [IpucnocobieHuss K ONBUICHHIO y pacTeHuid. BereratuBHOE
pa3MHOkeHue pacteHuid. [IpuBuBka. JKu3Hb pacTeHUs Kak €00 OpraHru3Ma.

I. OmnbITel MO TMOCTYIJIGHHIO BEUIECTB B PACTUTEIbHYIO KIETKY (C 1em1o(aHHOBBIM
MEIIIOYKOM).

2. JIBM>keHMe IUTOIIa3Mbl B KJIETKE JINCTA AJIOJEU U KOXKHUIBI JTyKa.

3. IIna3smMonus U AemiIa3MoiIn3 B KIIETKE.

4. 3amacHbple BellecTBa KJIETKU: KpaxMman B KieTkax Kaprodens, pauHbl (Mrojbyarble
BKJIIOUEHU ) ILIaBEJIEBOKUCIIOTO KAIbIMS B JIUCTE AJI0D.

5. BIWsHHE Temreparypbl Ha ¢oTocuHTe3. [locTpoeHue TemmeparypHoil KpuBoul. BimsiHme
YTIIEKUCIIOTO Ta3a Ha (POTOCHHTES.

6. BoxHbIl peXUM pacTeHMi: ONBIT C KOHJEHCAlMEeW MapoB, C BHU3YaJbHbIM U BECOBBIM
ONpEIETICHUEM UCITAPEHUS BObI TUCTBSIMH.

7. BOIHBIN PEKUM PACTEHUN: UCIIAPEHUE BOBI JUCTHIMHU IIPU PA3HBIX BHEIIHUX YCIIOBHUSX.

8. OmbITHI ¢ BOIHBIMU KyJIbTYpaMu. BiusHue yaoO0peHuii Ha pocT U pa3BUTEE PACTCHUM.

9. CtpoeHnue snuaepMuca JIucTa repaHu.

10. [Tormomienre KUCI0pOaa MPHU AbIXaHUW JTUCTHEB (OTIBIT C JIYIHHOM ), CTEOJISI K KOPHSL.

11.Konyc Hapactanusi crtebns smoxaen. HaOmiomenuwe 3a pocTtom mobera Ha TIpUMEpE
IIPOPOCTKOB FOpOXa UJIM KOMHATHOI'O PACTEHUS.

12.PocToBBIE IBUKEHHS PACTEHUM MO/ BIMSHUEM CBETA.

13.11pu1bI1a paCTEHUIA MOJT MUKPOCKOIIOM

14. Terepoctunust (pa3HOCTONIOUATOCTh) Yy TIEPBOLBETa M  MPUCIOCOOIEHHOCTh K
MEPEKPECTHOMY OTBUICHUIO PACTEHHI).

15. BereraTuBHOE pa3MHOKEHUE PACTEHUM.

3.300JIOTUYECKHWHN SKCHEPUMEHT (174)

OcoOeHHOCTH JcliepUMEHTa € JKMBOTHBIMH. IlmanupoBaHue ONBITOB, HX O(OpMIICHHUE.
becnozeonounvie orcusommnvie. Ilpocreime u KUIEYHONOIOCTHBIE. [Iponecchl Ku3HEAEITENbHOCTH
MPOCTEUILHUX. PaznpaxumocTts. [Turanue. BBIJICJICHHUE. JBr>xeHue MPOCTEUIIINX u
KHMILIEYHOIOJOCTHBIX.

Cmpoenue mena scugommusix. OCOOEHHOCTH CTPOCHHUS U (PYHKIHSA KOXKU U €€ MPOU3BOIHBIX.
Mopdonorudeckne u  (HU3HOIOTHYECKHE OCOOCHHOCTH  KOXHBIX — JKENle3. CBS3b  MEXIy
(bu3MONIOrMYecKoi AesITeTbHOCThIO OpraHU3Ma >KUBOTHOTO M €ro cTpoeHueM. [lmockue u KonbuaThie
yepBu. JIBumkeHue depseil. Paznpaxumocts. I[Iuranue. Posb 10kIEBBIX 4epBel B NEpEeMELIMBAHUU
nouBbl. [IUABKU: 0COOEHHOCTH CTPOCHUS, TUTAHUSL, JBUKEHHSI. 3HAUEHUE MHUSIBOK.

ITuwesapenue. CymHOCTh Tpolecca MUIIEBAPEHUS y OECMO3BOHOYHBIX W TO3BOHOYHBIX
JKUBOTHBIX. OBOJIIOLMSA CHCTEMBl OPraHoOB MNuIleBapeHus. llumeBapeHne B pOTOBOM MOJIOCTH H
xenyake. IlumeBapenne B kumeuHuke. [lurarenbHble BemectBa. KauecTBeHHas peakius.
DepMEHTaTUBHBIN XapaKTep peaKLMil paclieryIeHUs MUTAaTEIbHbIX BEIIECTB.



Uvixanue. ®uznonorus apixanus. OU3HOIOTUS JbIXaHUs. 3aBUCUMOCTD JbIXaHUS aHAMHHM OT
ycnoBui BHEmIHEW cpeabl. OCOOCHHOCTH ABIXaHWS NTHUI[ M HBIPSIOMUX JKUBOTHBIX. JlpIxaHue Yy
3apoAbllIe aMHHUOT.

Obmen sewecms u suepeuu. Ilumanue. OOMEH BelecTB- OCHOBHasT (PyHKIUs xu3HU. OOMeH
0enkoB. OOMeH yrieBosoB U kHpoB. OOMEH MUHEpAIbHBIX BEUIECTB M BOJbl. Butamunel. BHeniHue
npu3Haku aBuTamMuHOo3a. OOMeH »Heprun B opranu3Me. [lOHKWIOTEpMHBIE W TOMOWOTEPMHBIE
JKUBOTHbIE. BiusHre TemrepaTypbl Ha aKTUBHOCTb >KMBOTHBIX U OKpAacKy Tena. TepMmoperymsuus.
[Tprcnoco0aeHHOCTh XOJIOAHOKPOBHBIX U TEMIJIOKPOBHBIX JKUBOTHBIX K U3MEHEHHUIO TEMIIEPATYPHI.

Buympennssn cexpeyus. JKene3bl BHEIIHEN, BHYyTPEHHEN U CMEIIAHHOMN ceKpeluu. BHyTpeHHss
CEKpelHs y BBICIIUX >KUBOTHBIX. ['OpPMOHBI M MX BiIMsHME Ha opraHusM. Jlakranus. O6pa3oBaHue u
BBIJICJICHHE MOJIOKA.

Hepesnas cucmema u opeanst uyecme. Pa3zapakxuMoCTh U MPOBOJUMOCTh. Pa3zBuTHe HEpBHOM
CUCTEMBI U BPOXKICHHOE IMOBEICHUE XUBOTHBIX. YCIOBHBIE W 0€3yCIOBHBIE pedIeKChl. DBOIIOLIUS
BhICIICH HepBHOU nesrenbHOCTH (BHJI) y mMO3BOHOUHBIX >KMBOTHBIX. AHamu3atopsl. [loBeneHue
JKUBOTHBIX. BBIpaObOTKa YCIOBHBIX pe(JIeKCOB Ha JCHCTBHE PA3NWYHBIX Pa3APAKHUTENEH y pasHBIX
TPYIIIT OPTaHU3MOB.

IIPUMEPHBINA JIABOPATOPHBIN IPAKTUKYM (15 PABOT)

1. Peaknust mpocTeHIMX HA Pa3IudIHBIC pa3IpakKUTeNH (COJb, YKCYCHAsI KHCIIOTa, CBET).

2. Tlornomenue BemiecTB W OOpa30BaHHWE MHUINEBAPUTEILHBIX Bakyollel y HWH(Y30pur
Ty eIbKH.

3. CkopocTb NepeBUKEHUS THIPBI.

4. Peakuust 1OKJI€BOTO YE€PBs HA JEHCTBUE PA3IMUHBIX Pa3/IpaXKUTEICH.

5. JIBmKeHHe MEIUITMHCKON MUSBKH.

6. [Tornomenue apoxokent naduuei.

7. JleiicTBHE KETyJOYHOTO COKa Ha OENOK M Kpaxmal (OMBIT ¢ aluauH-TIeTICHHOM). [[BeTHBIE
peakiuu Ha OeJoK.

8. OOHapy>keHHe Mop B CKOPITyIe KypUHOTO sSiIa

9. VI3meHeHue noTpeOHOCTH B aTMOC(EpHOM BO3yX€ Y IIMOPLEBBIX JIATYIIEK (MJIK UTIUCTHIX
TPUTOHOB) MPHU a’PALIMH BOJIbI AKBAPUYMa.

10. BausiHre Temriepatypbl Ha aKTUBHOCTh 3€MHOBO/IHBIX.

11.BbIsicHeHHEe TPOJOIKUTENFHOCTA TIEpEeBAPUBAHUS THUAPON Pa3IMYHOTO BHA MHINU (IIPU
Pa3HBIX TEMIEPATYPHBIX YCIOBUSX).

12. BrniusiHre TeMneparypbl Ha aKTUBHOCTh MPECMBIKAIOLTUXCSI.

13. BaustHue TeMieparypbl BOJIbl Ha OKpPAacKy Tena pbiObl (TypaMu, MaKpOIoAbl, KapacH).

14. BnusHMe JIIUTENBHOCTH TOJYYEHHUS MATEPUHCKOTO MOJIOKa Ha POCT W pa3BUTHE
JIETEHBINICH (KPOJIMK, MBIIIb, XOMSIK, OeJiast KpbIca, MOPCKasi CBUHKA).

15.BripaboTka YCIOBHBIX pe(IeKCOB Ha JEWCTBUE PA3IUYHBIX paszapaxkuTencil (pbIObl,
JSATYIIKY, ITULBI, MJICKOUTAIOIIHNE).

4. YEJJOBEK KAK OB BEKT SKCIHEPUMEHTAJIBHBIX HABJIIOJEHUM (15 u)

OCOOEHHOCTH JKCIEPUMEHTATHHOM pabOTHI C YeIOBEKOM. UepThl CXOACTBA U Pa3IMUUSA C
JOPYTHEMH TPpyIamMu KUBOTHBIX. [ToAroTOBKa 000PYIOBaHMS TS OIIBITOB.

Pecynayus ¢yukyuii opeanuzma. Opranu3m kKak 1enoe. HedporymopaibHas perymsius
¢yHkuuit opranusma. ['ymopanbHas peryssiuus GyHkuuii opranusma. HepBras perymsaiust GyHKuui
opranu3ma. OyHKIIMOHATIbHBIE CUCTEMBIL. be3ycioBHbIe pedieKchl YeToBeKa.

Buympennss cpeda opeanusma. I10cTOSHCTBO BHYTpEHHEH cpenpl opraHusma. l'omeoctas.
KpoBb. KnuHuueckuii aHaiau3 KpOBHM 4YelOBEKa. 3allUTHBIE CBOMCTBa KpoBH. CBEpPTHIBAHUE KPOBH.
Nmvmmynurter. TkaneBas HecOBMeCTUMOCTb. ['pymmbl  kpoBu. OrpenesieHHe TPYIIbl  KPOBH.
IlepenuBaHue KpoOBH.

Kposoobpawenue. CrtpoeHne u (QyHKIMH OpraHoB KpoBooOpamieHus. Mopdomorus u
busmnonorust cepama. Omnepanuu Ha cepane. Peanumarus. [IpueMbl peaHUMalMOHHBIX JICHCTBHI.
[IpoBoasimast cucrema cepaua. DJIEKTpUUECKHE SIBIEHUS B cepile. ABTomaTtus cepaua. Perymsuus
cepaeuHoit aestenbHOCTU. [Tynbce. [[BukeHne kpoBu 1o cocyaam. OyHKITMOHAIBHBIC TTPOOHI.

Hvixanue. BoznymHas cpema. ['a3000MeH B JIeTKMX W TKaHsAX. JlpIXareiabHbIC JIBHKEHUS.
Perynsauus npixanus.



Tuwesapenue. TlutaTenbHbIe BEMIECTBA U MUIIEBBIC MPOIYKThL. METOIbI H3yueHUs: (QyHKINN
NUIIEBApUTENbHBIX kene3. [lepeBapuBaHne W BcacblBaHME NHUINU. Perynsuus nUIieBapeHUs.
[TonnepxaHue MOCTOSIHCTBA MUTATEIBHBIX BELIECTB B KpOBU. LleHTphI ronona u Haceimenus. BH/ u
ncuxosorus. [IpoucxokieHne u HEeKOTOpble 0COOCHHOCTH MCUXUKU. OTpakeHUE B )KUBOU M HEKUBON
npupone. OurynieHue u Bocnpustue. Nmo3uu, nmpenctaBieHus namMsaTi, HabmoaeHnus. Onpenenenne
00BEMa maMaTH, 00bEMa BHUMAaHUS.

ITamsATh, MBILIUIEHUS, peub. Bunbl namstu. 3akoHs! namsatu. IlpaBuna 3anomunanus. M3yuenue
JIOTUYECKOT0 MBIIUICHHUS, BIMSIHUE TIO3bI HA PE3YJbTaT AESITEIbHOCTH.

Owmonuu. TemnepamenT. Xapakrep. OnpenesieHue TUIIOB TEMIIEPAMEHTA. JOMOILMU U MHUMHUKa
TULa.

IPUMEPHBINA IABOPATOPHBIN ITIPAKTUKYM (10 PABOT)

1.0OmnpeneneHne 4acTOThI CEPACYHBIX COKPAIICHHI B 3aBUCUMOCTH OT (PU3HUECKON HArpy3KH.

2.M3mepeHre CKOPOCTH KPOBOTOKA B HOI'TEBOM JIOKE.

3.IIpuémbl peaHMMaIMOHHBIX ACHCTBUH.

4.0npenenenue xu3HeHHOW éMkocTH nErkux (JKEJI).

5.0mnpeneneHue NpoAoKUTEILHOCTH 3aIEPKKU JAbIXxaHusl. BiausiHue cocTosiHUS OpraHu3Ma Ha
YaCTOTY AbIXaHUS U OKPYKHOCTb IPYJHOM KJIETKH.

6./3ydeHne MmexaHnu3Ma BJ10Xa U BbIJOXA.

7.MHKPOCKOTIMYECKOE CTPOCHHUE KIIETOK CITM3UCTHIX 000JI0YEK POTOBOM MOJIOCTH.

8.Hapymienue cBoiCTB 0€IKOB MpU JSHCTBHH HA HUX JTKOTOJIS.

9. llelicTBUe aHTUOMOTUKOB Ha (DEPMEHT CITFOHBI.

10.0Onpenenenne o0bEMa mamsTH, 00bEMa BHUMAHUSI.

5. OBIIEBUJIOTHMYECKWI DKCITMPEMEHT (84)

I'eneruka xak Hayka. OCHOBHBIE METOABI U3YUCHUS TEHETHKU. MOJEIBbHBIN 00BEKT TeHETUKU —
wiofosass Mymka jpo3oduna. ConepkaHue Apo30QuiI Ha MHUTATENbHBIX cpeaax. AHaIu3
HACJIeJOBaHMsI MPU3HAKOB B F1 mpu MOHOTHOPUIHOM M TUTHOPUIHOM CKPEUIMBAHUY.

[IprcnocoO0aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIHHOCTb.

Brnusiaue okonormdeckux —(akTOpOB HA  OpPraHU3MBI.  DJKOJOTUYECKHMI MOHHUTOPHHT.
OrnpeneneHne coaepKaHus B BOJIE 3arpsA3HAIOIINX BELIECTB.

DKOJIOTHYECKHE XapaKTEPUCTUKU BUa (IKOJIOTHUYECKas HUIIIA).

IPUMEPHBINA IABOPATOPHBIN ITIPAKTUKYM (6 PABOT)

1.AHanu3 HacienoBaHus NpU3HAKOB B F1 mpyu MOHOTHOPUAHOM U AUTUOPUTHOM CKPEITUBAHUHT
(Ha mpUMepe MYIIKU APO30(HIIbI).

2.00BITBI IO U3YYEHHUIO MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K YCIOBUSM CYIICCTBOBAHHUS:
MpeBpalleHre Ha3eMHBIX (OpM pacTeHU B BOJAHYIO (OpMY M HA00OpOT (TpaaecKaHIus, BOJOKpAac,
rurpoguna).

3.00Hapy>XKeHHE HUTPATOB U CBUHIIA B PACTCHUSIX.

4.0mnpeneneHusi COAEpKaHUS B BOJE 3arps3HSIOMUX BemiecTB (¢ocdaroB, HUTPATOB, coyei
CBUHIIA).

5. CocTaBlieHHE 3KOJOTHUECKONW XapaKTEPUCTUKH BHU/IA, MACIIOPTU3ALMSI KOMHATHBIX PACTCHUIA.

6. Pa3menieHne KOMHATHBIX PACTEHUUA B 3aBUCUMOCTH OT HKOJOTMYECKOW XapaKTEPUCTUKH

BHUIA.
TemaTuuyeckoe NVIAHUPOBAHUE
10 kaacc
Ne Tema ypoka Ko-Bo
n/n 4acoB
BBenenue 2
1 BBenenue. Texauka 6e30macHOCTH 1
2 Buapl sxcriepuMeHTaIbHON pabOThI 1
Borannyeckuii JKCIepuMeHT 27
3 I1.P.1 «IIpaBuiia paboOThI C MUKPOCKOTIOM ¥ OMOJIOTHYECKUM 1
000pYyIOBaHUEM.




[1.P.2 «IIpuroToBlieHHE MUKPOIIPENIAPATOBY.

Ocob6ennoctu 6otannveckoro 3kcrnepumenta.ll.P.3 «13yuenue
MUKPOTIPENapPaTOB).

CTpoeHHE U XMMUYECKUN COCTaB KJIETKH.

JI.P.1 «JlocTyniieHue BEmECTB B PACTUTEIbHYIO KIETKY»

Crpoenue kietku. [1.P.4 «JIBukeHre MUTOIIa3Mbl B KJIETKaX JIMCTA 3JI0JIEH
Y KOXKHUIIBI JIYKa)

OpraHouibl KJIETKH.

10

dusuonorusa xiaetku. JI.P.2. «Ilna3sMoins U Iemia3sMoiIn3 B KIETKE»

11

Bxmrouenns. JI.P.3 «3anacHble BelecTBa KIETKU: KpaxMall B KJIIETKaxX
kaprodens, paguasl (MToIbYaThIC BKIFOYCHHS ) IIIaBEIICBOKUCIIOTO KaIBITUS
B JIUCTE aJI09»

12

®DOTOCHHTE3, CTPOCHHE XJIOPOILIACTOB U XJIOPOhUILIA.

13

JI.P.4«BnusHue Temneparypsl Ha poTocunTe3. [locTpoenue TemmneparypHoit
KPHUBOM.

14

JL.P. 5 «BnusHue yraekucioro ra3a Ha (OTOCHHTES »

15

Boansrit pexxum pactenuid. JI.P.6 «KonaeHcaus nmapoB, BU3yajabHOE U
BCCOBOC ONPCACIICHUC UCIIAPCHUA BOAbI JINCTbAMU.

16

KopneBoe nasnenune u ucnapenue. JI.P.7«lcnapenue Boibl TUCThSIMU NpU
Pa3HBIX BHEUIHUX YCIOBHSIX.».

17

Kopuesoe nutanue. JI.P.8 «Bausaue yno6penuii Ha pocT U pa3BUTHE
pacTeHUI».

18

Crpoenue nucra. JI.P.9 «CtpoeHue 3nuiepMuca J1UcTa repaHu.»

19

Heixanue. JI.P.10 «Ilornomnienne KUCIOpOia Y IbIXaHUH JINCTHEB (OIBIT C
JYYUHOM)»

20

Poct pacrennii.JI.P.11 «M3yuenue koHyca HapacTaHus CTEOJIS AJI0ICH»

21

I1.P.5 «Habmonenue 3a pocrom rmodera Ha mpuMepe MPOPOCTKOB FOpOXa U
KOMHATHOT'O PaCTECHHS.

22

Pa3znpaxxumocts pactenuil.ipuxkenue pactenuil. JI.P.12 «PoctoBbie
JBMKEHUS pACTEHUH MO/ BIMSHUEM CBETa.

23

Pazutue u pazmuoxenue pacrenuit JI.P.13 Ilsuibnia pactenuii mosu
MHUKPOCKOIIOM.

24

[lepuoauyueckue ABICHUS B )KM3HU PACTCHUM.

25

[TpucnocoOseHus K NepeKPeCTHOMY ONBUICHUIO PACTCHUH.

26

JI.P.14 «I'etepoctrmst (pa3HOCTOJIOYATOCTD) Y TIEPBOILIBETAY

27

Passutre U pa3MHOXKEHUE PACTCHUM.

28

UepenkoBanue pactennit JI.P.15 «BeretaTuBHOE pa3MHOXKEHHE PACTECHUI»

O01mednoT0ruyecKuii IKCIePpUMeHT

29

Iappononuka. I1.P.6 « [Ipucnoco0aeHHOCTh pacTeHUH K YCIOBUSAM
CyliecTBOBaHMA( MpeBpalieHne Ha3eMHON (OPMBI B BOJHYIO )»

—_ | A== = ==

30

I1.P.7 «Onpenenenue coaepkanusi B BOJIE 3arPsI3HAIONINX BEIIECTB)

31

I1.P.8 «Ob6HapykeHre HUTPATOB U CBHHIIA B PACTCHHIX).

32

JI.P. 16. «CocTtaBieHue 3K0J0rn4eCKOl XapaKTEpUCTUKU BUa»

33

I1.P.9 «ITacnopTu3anus KOMHaTHBIX PACTEHUID».

34

I1.P.10 «Pa3melieHrne KOMHaTHBIX PaCTEHUH B 3aBUCUMOCTH OT
9KOJIOTUYECKOM XapaKTEPUCTHKHU BHJIA.

[ER VNS | W SN (—Y

HUroro

34

[TpakTHyeckux padboT

10

JlaGopaTopHbIX paboT

16

11 kaacc




Ne Tema ypoka Ko-Bo
n/n 4acoB
BBeagenue 2
1 Beenenue. Texauka 6€30MacHOCTA 1
2 I1.P.1 «IIpuroToBieHMsI CEHHOTO HACTOSI.
30010rHYEeCKH I IKCTIEPUMEHT 18
3 Oc00EHHOCTH IKCTIEPUMEHTA C JKUBOTHBIMHU 1
CrpoeHue U XUMHUECKUI COCTAB JKUBOTHOM KJIETKH.
4 [HapctBo IIpocreitmmel].P.1 «Peakuus npocTelmmx Ha pa3audHbIe 1
pa3apaxxuTenu (Cojb, YKCYCHasi KHCIIOTA, CBET)»
5 [Ipocreitmme. JI.P.2 « ITornomenue BemecTB U 00pa3oBaHue 1
MUIIEBAPUTEIBHON BaKyoJIH Y HHQY30pUH TYPETbKI»
6 Kumeuynononoctasie JI.P.3 «CkopocTh nepeaBUKEHUS TUIPHD) 1
7 CrtpoeHue Tena KUBOTHBIX 1
8 Koska u ee mpon3BOJIHbIE. 1
9 ITnockue n konbuatelie yepBu. JI.P. 4 «Peakuus noxxaeBoro uepBss Ha 1
JEWCTBUE PA3JIMYHBIX Pa3JIPaAXKUTEICH).
10 ITusaBku. JI.P.5 «/IpmxeHne MeIUITMHCKOMN TTHSBKI 1
11 CymHocTh nporiecca NUIIeBapeHus y I03BOHOYHBIX )KUBOTHBIX. JI.P.6 1
«Ilornomenue apoxoxkei rahpHueH»
12 JL.P.7 «/lelicTBuE XemyTOYHOTO COKa Ha OETOK M KpaxMall (OIBIT C alluInH- 1
TICTICHHOM).»
13 JI.P.8 «lIBeTHbIe peakuu Ha OEI0K» 1
14 ®usnonorus aeixanus. JI.P.9 «O6HapykeHue 1mop B CKOPIYyTe KypUHOTO 1
auna»
15 I1.P.2 «OnpeneneHne 4acTOThI IbIXaHUSD) 1
16 JI.P.10 «BiusiHue TemnepaTypsl Ha aKkTUBHOCTh 36MHOBO/IHBIX 1
17 JI.P.11 «BpIsiBnEHNE IPOIOIKUTEIBHOCTH NTEPEBAPUBAHNS TUAPON 1
Pa3IUYHOrO BUJA MULII.
18 OOMeH BeleCTB ¥ SHEPTUH. 1
19 [Tutanue.J1.P.12 «BausHue TemnepaTtypsl HAa aKTHBHOCTh 3€MHOBO/IHBIX. 1
20 [ToBenenue xuBoTHBIX. JI.P.13. «BpipaboTka ycnoBHBIX pedIeKcoB Ha 1
JEHCTBUEC PA3TUYHBIX PA3APAKUTEIICH PHIOBL. )
Yes10BeK KaK 00beKT IKCIIEPUMEHTATbHBIX HA0TI01eHU I 8
21 Oc00EeHHOCTH IKCTIEPUMEHTAIBHON paboThI ¢ uernoBekom. [1.P.3 1
«be3ycrnoBHBIC pedIIeKCh)
22 Perymsauus ¢pynkuunii opranusma [1.P.4 «Omnpenenenue 4acToThl cepIeUHbBIX 1
COKpAIIICHHH B 3aBUCUMOCTH OT (hU3UYECKON HATPYy3KI.
23 CrtpoeHue U pyHKIIUN OpPraHOB KPOBOOOpAILIEHHS. 1
I1.P.5 M3mMeHeHrne CKOPOCTH KPOBOTOKA B HOI'TEBOM JIOKE
24 [1.P.6 ITpriembl peaHUMalIMOHHBIX JIEUCTBUI 1
25 I1.P.7 «3yyeHne Mexanu3ma BIOXa U BBIIOXa». 1
26 JI.P.14 «Hapyenue cBOMCTB O€JIKOB MpU ACHCTBUH HA HUX AJIKOTOJIS. 1
27 JIL.P.15 «JleiicTBuE aHTHOMOTHKOB Ha (DEPMEHT CITFOHBIY. 1
28 I1.P.8 «Onpenenenue o0beMa maMaT, 00beMa BHUMAHHSI. 1
O0mednoI0rnYecKnii IKCIePUMEHT 6
29 OCHOBHBIE METO/bI U3YUEHUS T€HETUKU 1
30 I1.P.9 «Ananu3 HacnemoBanus npusHakoB B F1mpu mornorubpumnom (Ha 1
pUMEPE MYIIKHU APO30(DHUIIBI)».
31 I1.P.10 «AHanu3 HacnenoBaHus MpU3HAKOB B Flnpu nurubpumanom 1
CKpEUIMBAaHUU (Ha IpUMepe MYIIKH IPO30(QHIIBI)».
32 IL.P.11 «Dxonornuecknii MOHUTOPHUHT 1




33 I1.P.12 Dkonoruyeckas XxapakTepUCTHKA BUAA. 1

34 [TprcnocoOaeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTD. 1
Hroro: 34
[TpakTuyeckux paboT 12
Jlaboparopubix paboT 15

PEKOMEHAYEMAS JIUTEPATYPA

1. Iporpammbl 31eKTUBHBIX KypcoB. buomorus. 10-11 kmaccel. IlpodunsHoe oOydenue.
Coopnuk. B.1. Cuornazos, U.b. Mop3ynosa.-M.:/Ipoda,2009.-214c. (DneKTUBHBIC KYPCHI)

2. Aradonoa U. b., CuBornazoB B. W. buonorus xuBotHeix. — M.: [Ipoda, 2009. —
(DnexTUBHBIE KYPCHI.)

3. AragonoBa U.b., CuBornaxos B. U. buonorus pacrenuii, rpu6oB, JUImaitHUKOB. — M.:
Hpoda, 2007. — (DnekTUBHBIE KYPCHI.)

4. bunac A.B., Mam P. /1. u np. buonornyeckuii 5KCliepuMeHT B IIKOJIE: KH. JUIsSl yUUTENS. —
M.: IIpocemenue, 1990.

5. BacunbeBa E. M., 'opbynosa T. B. ®usunonorus pactennii. — Kpacnosipck: M3natenscTBo
Kpacnosipckoro yausepcurera, 1989.

6. Boponun JI. I'. u gp. ®Pu3nonorusi BbICIIEH HEPBHON NEATEIBHOCTH M ICUXOJOTHHU:
nocobue st pakynpTaTUBHBIX 3aHATHH B 9-10 k1. — M.: I[IpocBemienue, 1970.

7. Boponun JI. I'., Mam P.JI. Meroauka mnoBeneHuii (HaKyJIbTaTUBHBIX 3aHATHH 10
¢u3nonoruM BeIcIIe HEPBHOM nesTenbHOCTH U icuxoiorun.—M.: ITpocsemenue, 1979.

8. BoponuoB H. H., Cyxopykosa JI. H. DBomtomuss opranndeckoro mupa. dakynbTaTHB:
yueb.mocodue ams 10-11 k. — M.: Hayka, 1996.

9. I'enkens I1. A. @usnonorus pactenuii: yueo.mocodbue mo (HakynabTaTuB. Kypcy A 9 ki —
M.: IlpocBemienue, 1983.

10. Kamenckuii A.A. Opraau3m 4enoBeKa: MpocTo o cioxkHoM. — M.: JIpoda, 2007.

11. Kucenesa 3.C., MarkoBa A. H. I'eneruka: yuye0.nmocoOue mno (axkyiabTaTHUB. Kypcy UL
yuanuxcs 10xa. — M.: [Ipocsenienue, 1983.

12. Manke I'. T'., Mam P. JI., MuxeeBa M. fI. Meronuka npoBeaeHus: (hakyIbTaTHBHBIX
KypcoB 1o 6uonoruu. — M.: [Ipocsemenne, 1977.

13. Mancyposa C.E., Kokyesa I'. H. cienum 3a okpyxaromiei cpeoil Hamero roposa. 9-11
KJI.: IIKOJIbHBIN mpakTukyM. — M.: Bianoc, 2003.




