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IHosicuuTenLHAA 3aNIUCKA

Pabouas nmporpamMma 00beTMHEHNS €CTECTBEHHO — HAYYHOU HalpaBJICHHOCTH
«IIpupona 3KkciepuMeHTa» COCTaBJIEHA HA OCHOBE aBTOpPCKou nporpammel E. B. AnekceeBoit
«IIporpamMmma »snekTHBHOTO Kypca «buoylormyeckuii SKCIEPUMEHT», HaNe4yaTaHHOM B
coopuuke: «DnekTuBHBIE Kypchl. CoopHuK Nedy / coct. B. WM. Cuornasos, U. b.
Mop3yHoBa.
[Iporpamma paccunrtana Ha | yac B Henento, 34 Jaca B roj.

[Iporpamma oOBeAMHEHUSI HaNpaBiieHa Ha YJOBJIETBOPEHUE WHAMBUIYAJBHBIX 3alpOCOB
y4Yaluxcs B 00JJaCTH €CTECTBEHHOHAYYHOT0 00pa30BaHuUsl, CO3/1aHHE YCIOBUH JJIsl PACKPBITHS
Yy HUX UCCIIEIOBATEIbCKUX U TBOPUYECKUX CIIOCOOHOCTEN, Pa3BUTHE YMEHUN CaMOCTOSITEILHO
IJIAHUPOBATh, OPTaHNU30BBIBATh U PEAJIM30BBIBATH CBOIO JESTEIBHOCTD B COTPYJHUYECTBE C
YUHTEIIEM U CBEPCTHUKAMH.

AKTYaJIbHOCTb.

OnHUM U3 OCHOBHBIX METOJIOB U3YUYEHHS MPUPOJIbI ABISIETCS OMOJIOTMYECKHUI S3KCIIEPUMEHT,
KOTOPBIM  TIpeaAnojaraeT MpOBEACHHE Pa3HOOOpPAa3HBIX  MCCIENOBATEIbCKUX  BHJIOB
nesiTenbHOCTU. Ha coBpeMEeHHOM 3Tane pa3BUTHsS 00pa30BaTeIbHOM 00JaCTH €CTECTBEHHBIX
HayK 3HAYEHHE OMOJIOTMYECKOTO HSKCIEPUMEHTA BO3PACTaeT, TaK KaK BO3pPACTAET €ro
IIPaKTUYECKAsl HAPABICHHOCTD.

Ilexarornyeckasi meaecoo0pa3HOCTb.

B Bek «COTOBOM HamacTu U KOMIBIOTEPHON 3aBUCUMOCTH» TaK HEOOXOIUMO CO3UIATEIIHBHOE
oOlIeHne ¢ MUPOM KHUBOU mpuposbl. [lorck nonesHoi napopManuu  NpuBERET pedsAT K
HaIlpaBJICHHOMY H3YYEHHUIO psJa 5SKOJOTMYECKMX MpOOJEMHBIX  BOINPOCOB U Oyner
CIOCOOCTBOBAaTh AKTHMBHOMY BOBJICUEHHIO UX B IMPUPOJIOOXPAHHBIE AKIMU M TPYJIOBbHIE
omnepaly, a B JaJbHEHIIEM NOMOXET peldsTaM BbIOpaTh MPAaBWIBHYIO TPakIaHCKYIO
MO3ULIMIO B JI€JI€ COXPAHEHUS KPACOThI 36MHOM.

Hean:

[loka3aTh HE TOJIBKO MPUEMBI U 3TAIbl SKCIEPUMEHTAIBHON pabOThl, HO U OTPA3UTh
HCTOPUIO OTKPBITUS T€X WJIM MHBIX (DU3MOJIOTMUECKUX SIBIIEHUW W mpoueccoB. Pacmmputh
KpYyTo30p y4aluxcs 1o oTAeIbHbIM BonpocaM (PU3HOJOTUN U aHATOMHH JKUBBIX OOBEKTOB.
[Toka3aTh 3aBUCUMOCTb KMBBIX OPIaHU3MOB OT PA3HOOOPA3HBIX IKOJIOTHUYECKUX (PAKTOPOB.
3axaun:

[Tomoub ywammmcs B OOOOIIEHMM U CUCTEMAaTH3alMU TOJYYEHHBIX 3HAHUM, B
YTOUYHEHUHU (POPMYITUPOBOK OCHOBHBIX MOJOKEHUN. Pa3BUTh CKJIIOHHOCTD K aHANIU3Y, CUHTE3Y
1 0000IIEHUIO TMOJTYyYeHHOU HHGOpPMAIlUU, YTO CIHOCOOCTBYET PA3BUTHIO JIOTMYECKOTO U
OMOJIOTUYECKOTO MBIIUICHUS, aKTUBU3ALIMH MPOIecca MO3HAHUS OKPYXKAIOIEro MUpPA.

O0mas xapakrtepucTuka padodeili mnporpammbl o0bennnenust «Ilpupoaa
JKCIepUMeHTa». J[aHHBIA SIEKTUBHBIM KypC CBSA3aH C HCIOJIb30BAHUEM ONTUYECKUX
NpuOOPOB, XHMHUYECKOW TMOCYAbl, Pa3HOOOpa3HbIX OWOJOTMYECKUX MpernaparoB, 3TO
mpeaycMaTpuBaeT 3HAHUE TEXHUKU Oe30macHOoCTH Tmpu  paboTe B OMOJIOTHYECKOM
naboparopun. COCTaBHON 4aCThIO COACPIKAHMS KaXKOTO 3aHITHS JOJKHO CTaTh MPOBEICHUE
MHCTpYKTaxa nepea padotoil. Ciennpukoin 3aHATUIN SBISETCS JIeJ€HUE KaXI0ro U3 HUX Ha
TEOPETUUECKYIO M TPAKTUUECKYIO YacTu. B TeopeTnueckoil yactu npeyiaraetcst ”HGopMarus



10 UCCIIEYEMOMY BONPOCY, KOTOPasi BIOCIEACTBUU MOATBEPKAAETCS SKCIEPUMEHTOM, WA
CTaBUTCA MpoOjieMa, peliaeMas B XOJAE JKCIEPUMEHTa C JNaJbHEUIIUM TEOPETUYECKUM
pa3BUTHEM TEMbI WJIM BOIIPOCA.
[IpakTryeckas 4acTh 3aHATHS IPEANonaraeT HemoCPEICTBEHHO TPOBEICHUE IKCIIEPUMEHTA
Buapbl gesiteabnoctu. [Ipeanaraemasi B mporpamMmme opraHu3aiivsi 3aHATUN MIPEANoaraer,
MTOMUMO 3HAKOMCTBA C TEOPETHUECKUM MaTEPHAIIOM, IPOBEECHUE IKCIIEPUMEHTOB, KaK
KpPaTKOBPEMEHHBIX, TaK U JITTUTEIbHBIX, HAOIIOJEHUH, J1a00paTOPHO-NIPAKTHUECKHX,
UCCJIeI0BATENBCKUX U IPOEKTHBIX pa0OT MO U3YYEHUIO OMOJIOTMUECKUX OOBEKTOTB U UX
COCTaBHBIX yacTel. TeopeTuyeckre 1 MPaKTUYECKUE 3aHATUS TIPEIaraeTcsl MPOBOIUTH KaK
B yCIIOBUSIX KaOWHETa, Tak U B (DOpPME MOJIEBOTO MPAKTUKYMA.
MeToandeckoe odecrieueHre v JadopaTopHoe 000py10BaHHue

OO6opynoBaHHE  JIEMOHCTPAIIMOHHOE: TMEPCOHANBHBIM  KOMIIBIOTEP, MPOEKTOP.
O6opynoBanue ydyeOHOE: MPOOUPKU, XUMUYECKHE CTaKaHbl, CTYNKa U MECTHK, CIUPTOBKA,
BOpOHKa, (DUIBTpOBaNIbHAsg Oymara, IITaTUBBI, CTEKJISHHBIC MaJOYKH, KOJOBI, YCTaHOBKA
«BOJIAHAs OaHs», yamika Gap@opoBasi, CTEKISIHHAS MAJIOYKa C PE3MHOBBIM HAKOHEYHUKOM,
JoXedka-no3artop (mmarenb), MepHbld muiauHAp (10 M) wim  MepHas npoOupka,
yHHUBepcajibHas Oymara co mkanoi 3HayeHuit pH, ¢punbTpoBanbHas 6ymara, mpeIMeTHbIE U
MOKPOBHBIE CTEKIA, MpEnapoBajibHbIC WIJIbI, TUIETKH, JIOMaTa, COBOK, PYJIETKA, YaIlICYHbIE
BECHI C pa3HOBECaMH, paMKa-TlajeTKa, 3aKuaHas Jipara, CKpeOoK, MEpHasi METpoBast JIMHEIKa,
[UPKYITb-U3MEPHUTEITb.

Coaep:xanue tem o0benuHeHus «Ilpupona sxcnepumenta» Beenenue.
(1 1)

[TonsiTue OMOJOTUYECKOTO IKCIIEpUMEHTa. Bujbpl »KCepUMEHTaNbHON paboTHI.
IIpaBmma paboTel C MHKPOCKOIIOM M OHOJIOTHYECKHMM 00OpyIOBaHHEM. TeXHHKa
6e3onacHocTh. [IpuroToBiIeHNE MUKPOTIPEIapaTOB

boranudecknii 3xcnepument (12 4)

Oco0EHHOCTH IKCIIEPUMEHTA 10 U3YYEHUIO KU3HU pacTeHuil. [loaroroBuTenbHbie pabOTHI
no ydyeOHbIM ombiTaM ¢ pacteHusiMu. ([ImanupoBanue ombiTa, MogdOpka 0OOPYyHOBaHUS,
TpeboBanus k opopmieHuro.) CTpoeHrne U XUMUUECKUN cOCTaB KJIeTKU. OpraHbl pacCTEHUN U
ux kijetouHoe ctpoenHue. Kierounas memOpana u ee ¢yHkiuu. OCHOBHBIE BEIIECTBA
pacTutenbHOM KJIeTKH. ONBITBI MO TNOCTYIUIEHHIO BEIIECTB B PACTUTEIBHYIO KIIETKY.
Ousnonorus KiaeTku. MCTopusi OTKPBITHUS U U3YYECHHUS KJIETOYHOIO CTPOEHHUS PACTCHUM.
OcHOBHbIE CBOMCTBa WIUTOIUIa3Mbl. JIBH>KeHME UMTOILIA3Mbl B KieTke. [lmazmonus u
JeIIa3MoIin3 B KiieTke. OpraHoupl KJIETKU. BKIIFOUEHUsI U 3alacHbIE BEIIECTBA B KIIETKE.
Kpucrannuueckrue BKIIOUEHUS B KJIETKE. 3HAUEHUE 3aMacHbIX BEIIECTB B KjeTke. Mcropus
OTKpBITUs TIporiecca (orocuHTe3a. Jluct kak opran ¢GoTocuHTe3a. XJIOPOIIACTHI U
xynopodmn. KocMmuueckast poib 3el1€HOro pacteHus. MexaHu3M H XHUMHU3M TIpoliecca
dboTocuHTe3a. BiausiHue OKpyXKaromux ycJIOBU Ha POTOCUHTE3. BOIHBIN peXUM pacTeHHUIA.
Pousib Boawl B )ku3HM pactenuit. [lornomenue Boabpl KopHamMuU pacTeHud. [lytu nepeasrxenus
BOJAbI 1O pacteHuro. KopHeBoe naBieHue, TpaHcnupauus, ryrranusa. OU3noIorudeckue
OCOOEHHOCTH pacTeHHil pa3Hbix MecT oOutaHus. KopHeBoe murtanue. CTtpoeHHE KOpHS.
CtpoeHue KoHyca HapacTaHUsl KOPHS MIIEHUIIbI. POIb OTIEIBHBIX MUHEPAIBHBIX 3JIEMEHTOB
B pactenud. [lormoieHre Boibl KOpHEM U €€ TepeIBIIKEHNE B CTe0eh (KOPHEBOE JaBICHUE).
Beretanmonneiii MeToq B OHOJIOTHMH: ad’pOIOHUKA, THUIAPONOHMUKA, BOJHBIC KYJIBTYPHI.
Ynobpenus. Bnusiaue ynoOpeHuii Ha pocT W pa3BuUTHE pacTeHuil. JlpixaHue. 3Ha4YeHUE



AbIXaHUS B KU3HU pacTeHuil. Pu3monornueckue U OMOXMMUYECKHE OCHOBBI JIBIXaHUS.
Knerounoe ctpoenue nucrta. IlornoiieHue kuciopoia MpU JbIXaHUM JIUCTHEB, CTEONA U
KopHs. Poct u aBumxenue pacrenuit. OOmme moHATHs O pocte pacteHuil. das3bl pocra.
BuyTtpennue ycnoBus pocra pacteHuil. Konyc napacranusi crebms. Poct mobera.
Paznpaxxumocts pactennit. /[Bmkenue pactenui. Jlucrosast mo3aunka.
®ototponusm, reorponudM. Hactuum m Hytanuu. PocTOBbIE IBHKEHHUS PACTEHUM MOJ
BJIUSIHUEM CBeTa — Tponu3Mbl. [Ipucnoco0neHHOCTh pacTeHUil K cpeae OOUTaHuS.
Ilepuonuueckue siBneHus B )ku3Hu pactenuid. Jlucronazn. Ilepuon mokos. 3uMOCTONKOCTh U
XOJOOOCTOMKOCTh pacTeHui. MOpOo30yCTOMYMBOCTh M  COJIEYCTOMYHMBOCTH PACTECHUM.
Pa3zButne u pasmHoOxkeHue pacteHuil. MHauBuayanpHOE pa3BUTHE pacTeHUuU. DakTopsl,
OTIPENENIAIONTNE pa3BUTHE pacTeHHW. PasmHOXkeHue pacteHud. OCOOCHHOCTH CTPOEHUS
OpraHoB pa3MHOXeHus pacteHuid. Ilputbna. I'etepoctunust  (pa3HOCTOIOYATOCTS).
[IpucnocoOieHus K ONbIIEHUIO Y pacTeHU. BereraTuBHOE pa3MHOKEHUE PACTEHUN.
[IpuBuBKa. JKu3Hb pacTeHus Kak LEJIOr0 OPraHUu3Ma.

3oosornueckuii 3kcnepumMeHT(10 1)

OCoOEHHOCTH 3KCIEPUMEHTA C >KUBOTHBIMU. [lmaHupoBaHHE OMBITOB, OPOPMIIECHUE.
becniozBoHOUYHBIE  KMBOTHBIE. IIpocTenmme u  KMIIEYHOINONOCTHBIE.  IIpomeccel
KU3HENEITEIbHOCTH Mpocrenmux. Pasapaxumocts. [lutanue. Beiaenenue. [IBuxeHue
MPOCTEUIINX U KUIIEYHOMNOJOCTHBIX. CTpoeHue Tena KUBOTHBIX. OCOOCHHOCTH CTPOEHUS U
(GYyHKIMH KOXXKH M €€ Mpou3BOAHBIX. Mopdosnornyeckue u GU3HOIOTHIECKHE OCOOCHHOCTH
KOXHBIX Jkeje3. CBA3b MKy (PU3MOJOTUUECKON JESITEIbHOCThIO OPTaHnu3Ma KUBOTHOTO U
€ro CTPOCHUEM.

[Inockue n konpuarsie yepBU. [[BmkeHue yepser. Pasgpaxkumocts. Ilutanue. Poib
JOKJIEBBIX YEpBEH B MEPEMEIIMBAHUM MOYBBI. [IMABKHU: OCOOEHHOCTH CTPOEHUS, MUTAHMS,
NBIDKEHUs. 3HadyeHWe nusaABOK. [ImmeBapenne. CymHOCTBH Ipoliecca MHUILEBAPEHUS Y
0ECrO3BOHOYHBIX U MTO3BOHOYHBIX KMBOTHBIX. DBOJIOLHS CUCTEMbl OPraHOB MUILEBAPEHUS.
[InmeBapenue B POTOBOM MOJIOCTH W kedynke. llumeBapeHue B KemylIKe >KBayHBIX
KUBOTHBIX. [InmeBapenue B kumeuynuke. [Iutarensubie BemecrBa. KayecTBeHHBIE peakLvy.
@epMEHTATUBHBIA XapaKTeP PEaKUWM paclIeIUICHUs] MUTATENbHBIX BeEIIECTB. JlpIxaHue.
®uU3MONOTHS AbIXaHUA. 3aBUCUMOCTH JbIXaHWS AHAMHUN OT YCJIOBHUM BHEIIHEH CpEIBbI.
Oco00OEHHOCTH JbIXaHUS TTUIl U HBIPAIONIMX KXUBOTHBIX. J[pIXaHWe y 3apojbIliell aMHHUOT.
OO6wmen BemiectB 1 dHepruu. [luranne. OOMeH BelecTB — OCHOBHas (GyHKIMS Ku3HU. OOMeH
oenkoB. OOMeH yrieBoJ0B U xKUpoB. OOMEH MHUHEpAJIbHBIX BEIIECTB U BOJAbL. BUTaMUHBI.
Buemnue npusHaku aButamuHo3a. OOMeH sHepruu B opraHusme. [loiikuimorepMHbie U
FOMOMOTEPMHBIE KUBOTHbIE. BiusHUE TeMIieparypsl Ha aKTUBHOCTh KMBOTHBIX U OKPAacKy
tena. Tepmoperynsuus. [Ipucnoco61eHHOCTh X0JI0AHOKPOBHBIX U TEMIOKPOBHBIX KUBOTHBIX
K M3MEHEHUSIM TemnepaTypbl. BHyTpeHHsAs cexkpeuns. /Kene3pl BHEIIHEW, BHYTPEHHEN U
CMEIIaHHOW CEKpelrn. BHYTpEeHHss CEKpelus y BBICIINX )KUBOTHBIX. | OPMOHBI U HX BIIASIHUE
Ha opranHusMm. Jlakramus. OOpa3oBaHue U BblaeleHUe Mosioka. HepBHas cuctema u opraHsl
yyBCTB. Pa3znpakuMocts U IpOBOAMMOCTB. Pa3BUTHE HEPBHOW CHUCTEMBI U BPOXKICHHOE
MOBE/ICHNE KUBOTHBIX. Y CIIOBHBIE U 0€3yCIOBHbBIE pedIeKChl. DBOIOLMS BBICIICH HEPBHOMN
nestenbHoct (BH/I) y m03BOHOUHBIX KUBOTHBIX. AHanu3aTopbl. [loBeneHrEe KUBOTHBIX.
BripaboTka ycinoBHBIX pedeKkcoB Ha IEUCTBHE PA3IMUHBIX pa3Ipa)xKUTeNe y pa3HbIX TPy
OpPTaHU3MOB.



Yes10BeK KaK 00bEKT IKCINIEPUMEHTAJIBHBIX HA0II01eHUIl — 7 4acoB

Oco0eHHOCTH SKCIIEPUMEHTAIBHOM pabOThI ¢ YesIOBEKOM. UepThl CXOACTBA U PA3NIUYUs C
ApPYTMMU TIpynnamMu >UBOTHbIX. [loaroroBka o0opyaoBaHMs Uil ONBITOB. Perymsanus
¢byakiuii opranm3ma. OpranusMm kak nenoe. HeliporymopanpHas perynsuus QyHKIIHMA
opranusma. I'ymopanbHas perynsuust pyHkumii opranu3ma. HepBHas perynsuus QyHKuui
opranu3ma. dyHKIMOHANBHBIE cUcTeMBl. be3ycnoBHble peduiekchl yenoBeka. BHyTpeHHss
cpena opranusma. [IocTosSHCTBO BHYTpEHHEN cpebl oprannsma. ['omeocras.
KpoBb. KnrHnueckuil aHanu3 KpoBU YEJNOBEKA. 3alllUTHBIE CBOWCTBA KpOBU. CBEPTHIBAHHE
KpoBu. MMmyHuTer. TkaHeBas HECOBMECTHMMOCTH. ['pymmbl kpoBu. OmnpenenceHue Ipymnn
kpoBu. IlepenuBanue xkpoBu. KpoBooOpamenue. CrtpoeHne u (yHKIUMU OpraHoOB
KpoBooOparienus. Mopdororus u ¢pusnonorus cepaua. Onepauuu Ha cepaue. Peanumarus.
IIpueMbl peaHMManMoOHHBIX JAeicTBUi. lIpoBojsmias cucrema cepaua. DIEKTPUUYECKUE
ABJICHUsT B cepaune. ABromarus cepaua. Perymanms cepaeunoil apesrenbHocTu. llyibc.
JIBuxeHnue KpoBH 1mo cocyaam. DyHKUHOHaNbHbIE MpoObl. [[pixanue. BoznymHas cpena.
['a3000MeH B Jerkux U TKaHAX. JlpIxaTenbHble [ABWKEHHUS. Perynduus JpIXaHus.
[TumeBapenue. [IutaTenbHbIE BELIECTBA U MUIIEBbIE MPOAYKTHL. MeTO bl 3yueHUs: PYHKIIHMI
MALLEBAPUTENBHBIX kele3. [lepeBapuBanne u BcachlBaHHWE NUINM. Perynsnuns nuieBapeHus.
[Tonnep:xaHue MOCTOSTHCTBA MUTATEIBHBIX BEIIECTB B KPOBH. LIEHTpBI 01012 U HACKIIICHUS.
BH/I u ncuxonorus. IIponcxoxaeHue 1 HEKOTOpble 0COOEHHOCTH NCUXUKHU. OTpakeHue B
KUBOU M HEXKMUBOU npupoje. Omymenne u Bocnpusatue. Mnmo3un, npeacTaBieHus NamsaTy,
HaOmoaeHus. Onpenenenre oobemMa naMsaTu, 00bemMa BHUMaHud. [[aMsATh, MbIIIIEHUE, PEYb.
Bunbl mamatu. 3akoHsl naMaty. [IpaBuna 3anomMmuHanms. M3yueHue JIOrH4ecKoro MbIIIEHUS,
BIIMSTHUE TIO3BI HA PE3YNbTAT ACATEIbHOCTA. DMOLIMUH.
Temnepament. Xapakrep. OnpeneneHue TUIOB TEMIIEPAMEHTA. DOMOLUMY 1 MAMHKA JIAIIA.

O01medno0ruYecKuii IKCNepuMenT — 4 yaca
['enerrka kak Hayka. OCHOBHBIE METOJbl M3yYE€HHs] T€HETUKU. MOJEIbHBIM OOBEKT

IeHETUKH — IUI0I0Bast MyIiKa apo3opuina. Coaepxanue 1po30(pui Ha TUTATENbHBIX cpeax.
AHanu3 Hacie0BaHus NpU3HaKkoB B F1 npu MOHOTHOPUAHOM U TUTHOPUTHOM CKPEILIMBAHUH.
[Ipucnoco0IeHHOCTh OPraHu3MOB M €€ OTHOCHTEIbHOCTh. BiHMsSHUE HKOJIOTHYECKUX
(bakTOpoB Ha OpraHU3Mbl. DKOJOTUUECKUI MOHUTOPHUHT. OnpesiesieHne cofepx aHus B BOJE
3arps3HSIOLUIMX BEIIECTB. DKOJIOTMYECKUE XapaKTEPUCTUKH BUIA (IKOJIOTHYECKas HULIA).



Y4eOHO — TeMaTH4ecKHuil IUIaH 00beanHeHus «Ilpupoaa 3xcnepuMeHTa

Ne HazBanwue Tembl, Kon-Bo| Aynutop Hble | BHeaynutop | @opMbl TpoBeIeHUS
paszznena 4acoB HBIC
1. | BBenenue 1 1 becena, xponorpad,
aHKETUPOBAHNE
2 | borannueckwmii 12 6 6 becena, paborta c
AKCIIEPUMEHT TabIuIamMH,
MUKpOTIpeTnapaTaMu,
WCCIICJIOBAHHUS
3 | 3oomornyeckuit 10 4 6 becena, pabora c
AKCIIEPUMEHT TabIUIaMH,
MUKpOIIpeTnapaTaMu,
WCCIICTIOBAHUS
4 | YenoBek KaK 0OBEKT 7 5 2 becena, padora ¢
AKCIIEPUMEHTAITbHBIX TaOIHIIaMH,
HaAOJIOICHUM MUKpOIIpenapaTaMu,
UCCJIeIOBAHUS
5 | O6mebuonornyeckuii | 4 3 1 OmnbIT, IpakTUYECKas
AKCIIEPUMEHT pabora




KaJIGHI[apHO-TCMaTI/I‘-IeCKOe IJIaHUPOBAHUC

Ne HanmenoBanue pasnenos KomnuectBo | HMcnons3zyemoe
ypOKa| U TeM 4acosB o0opyaoBaHuE
LEHTpa
«Touka
pocTa»
1. Beenenue - 1 vac
1 Crpoenue mukpockona. [IpaBuna paboTsl 1 Hudposas
nabopatopusi 1o
2. AﬂﬂapaTHble M nporpammHbie cpeacrtBa opraHn3aunmm KOMMNbOTEPHbDbIX cetelh — 12 6HOHOFHH;
Mukpockon
1aCOB .
udpoBoit
2 Oco0eHHOCTH OOTaHUYECKOTO IKCTIEPUMEHTA 1 udposas
nmabopatopus 1o
3 | Crpoenne u xumuueckuii coctaB kuetku. JLp.Nel 1 6KZH°FHH;
MKPOCKOI
"I[TocTtynnenue BemecTB" P N
urdpoBoit
4 duznosiorus kieTku. [luroriazma 1
5 Opranou bt KJIETKH. Bximouenns. J1.p. No2 1
"3arnacHble BEIIECTBA KIETKN"
6 DOTOCHHTES. CrpoeHne  XJIOpOIUIaCTOB W 1
xynopodmmia. JL.p. Ne3 "BnusiHue yriieKucioro rasa
Ha ¢oTocuHTE3"
7 Bonublii pexum pacrennil. KopHeBoe nasineHue u 1 [Mudposas
ucnapenue. JI.p. Ne4 "Mcniapenue BOJIbl TUCThSIMH" naboparopus
8 |[KopueBoe mnwuranue. Ctpoenue kophs. Jlp. 1 1o ¢uzHoNOruK
Ne$5
"Biusinue ygoOpeHuit Ha pocT pacTeHuit"
9 Heixanaue. Ctpoenue nucta. JL.p. Ne6 "Crpoenue 1
AMUJIEPMUCA JIUCTA TepaHu"
10 | Poct pactenuii. JI.p.Ne7 "HaGmtoneHue 3a pocToM 1
nobera Ha MpUMepe KOMHATHOTO pacTeHUs "
11 | PazgpaxkumocThb pacTeHuil. J{Br>keHne pacTeHuH. 1
JLp. Ne 8 " PocTOBBIE ABM)KEHUSI pACTEHUM IO
BIIMSIHUEM CBeTa"
12 | IlpucriocoOneHHOCTh pacTeHUi K cpene OOWUTaHUS. 1
ITepuoanueckue sIBJICHUS B )KU3HU PACTEHUMN
13 | PazButne u pasmHokeHue pacteHuid. JLp. Ne9 1

"[Ip1bLIa pacTeHU IO MUKPOCKOIIOM"




3. 3oonornyeckuii akcnepumeHT — 10 yacos

14 | Oco0eHHOCTH 300JI0THYECKOTO IKCIIEPUMEHTA 1 upposas
nabopatopusi 1o
15 |Uapcreo IIpocreiimme. JI.p.Nel0  "Peakuuu 1 Guonoruy;
. " Muxkpockon
MPOCTEUIINX HA PA3IMYHBIEC pa3/IpaKUTENN .
1udpoBoit
16 | Tun Kumeuynononoctueie. JL.p. Nell 1
"CKOpOCTb NepeABUKEHUS THIPHI"
17 | Ctpoenue Tena ;xuBoTHbIX. Koxa u ee 1
MIPOU3BOTHBIC.
18 | Yepswu. JI.p. Ne 11 "Peaknus 105k1€BOT0 4epBs Ha 1
pazapaxurenu”
19 | [lmmeBapenune. JI.p. Nel12 "lIBeTHBIC peakniuu Ha 1
oenox"
20 | Oeixanme. JLp. Ne 13"OOnapyxkenue mop B 1
CKOpJIYIle KypHHOTo siina”
21 | O6men BemiectB W sHepruu. [luranme. Jl.p. Ne 1
14"Biustaue  temmepaTypbl  Ha  aKTHUBHOCTH
3eMHOBOJHBIX"
22 HepBHas cuctemMa W Opranbl YyBCTB. 1 Hg(prBaH
nabopatopus 1o
H.p Nel S OHOIOTHH;
"BripaboTKa yCI0BHBIX pediekcoB" Muxkpockorn
g poBoit
23 [ BHyTpeHHss ceKpenus 1
4. YenoBek Kak 0OOBEKT KCIIEPUMEHTAIBHBIX HAOMI0ICHUI — 7 4acoB
24 |OcOOCHHOCTH  JKCIIEPUMEHTAIbHOW  paboOThI ¢ 1 Hudpoas
YEJIOBEKOM nabopaTopus 1o
25 |Perymsuus ¢bynkumii  opranuzma.  Jlp. 1 dusnonornu
Nel6
"besycnoBHbie pedekch”
26 Buyrtpennsis cpema opranmmsma. JLp. Ne 17" 1
BapuaHTbl peaHUMAILIMOHHBIX AEHCTBUIA"
27 |KpoBooOpamienue. PabGorta cepama. Jlp. Ne 18" 1
OnpenesieHne 4aCcTOThl CEPJICUHBIX COKpAIIEHUM "
28 |Ipxanue. JI.p. Ne 19 "OnpeneneHue u3HEHHON 1
E€MKOCTH JIETKUX"
29 [[Mumesapenue. JI.p. Ne 20 "JleiicTBUEe aHTUOMOTUKOB 1
Ha (DepMEHT CITFOHBI"
30 BHJI u ncuxomorus. JL.p. Ne 21 " Onpenenenue 1

TUTIOB TeMIIEpaMeHTa"




5. O61meOnOIOTHYECKUI IKCIIEPUMEHT — 4 Jaca

31 [eneruxa. JI.p. Ne 22" Ananu3 HacnenoBanus 1
MPU3HAKOB"

32  Pxomnorus. [IpucnocoOaeHHOCTh OPraHU3MOB U €€ 1
oTHOCUTENBHOCTD. JI.p.Ne23"[IpriciocobieHHOCTh
OpPraHU3MOB K YCIOBHUSIM CYIIIECTBOBAHUS "

33 |BnusiHHME 5KONIOTHMYECKUX (PaKTOPOB HA OPTaHU3M. 1
JL.p. Ne24"Onpenenenue conepkaHus B BOJIE
3arpsI3HAIONIMX BEIIeCTB"

34  Dkojoruyeckas xapakTepucTuka uaa. JL.p. 1
No25"[TacniopTr3aiiisi KOMHATHBIX PaCTEHUI"

[udposas
nJabopatopus 1o

dbuznonoruu

IInanupyembie pe3yJabTaThbl 0CBOCHUs 00y4armMMucs TeM o0beauHenus «Ilpupona

IKCIEPUMEHTA)

B pesynbrare n3ydenust mporpaMmbl OObEAMHEHHUS Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHUs
y ydanmxcs OyayT chopMupoBaHBI CIASAYIOMINAE MPEAMETHBIC PE3YyNbTAThl. YdYallHecs
MOJIyYaT BO3MOKHOCTDh Y3HATD:
* 0COOCHHOCTH OMOJIOTHYECKOTO IKCIIEPUMEHTA C PACTCHUSIMH, KUBOTHBIMHU, YEITOBEKOM H
00111e0NO0JIOTHYECKIEe 0COOCHHOCTH,

* METOJIbI U3yUEHHUS OOBEKTOB KHBOU IMPUPO/IHI;

* 1abopaTopHOE 00OPYAOBAHUE U MTPUEMBI PAOOTHI C HUM,;
* OCHOBHBIC (PU3HOJIOTHICCKHE TTPOIIECCHI, IMPOTEKAIOIINE B )KMUBBIX 00BEKTAX;




* aHaATOMHYECKOE CTPOEHUE JKUBBIX 0OBEKTOB;

* 3HaTh JEHCTBUE MECTULIUIOB, TEPOUIIMIOB U IPYTHX 3arpsI3HAOIIUX BELIECTB HA OPTaHU3M.
* paboTaTh C FTOTOBBIMH MUKpOIpENnapaTaMu U U3roTOBJIATh MUKPOIIPENapaThl;

* CTaBUTh (PU3HOJIOTMUECKUNA IKCIIEPUMEHT;

* paboTaTh C ONTUYECKUMHU IPUOOpaMU U JIAOOPATOPHBIM 000PYI0BAHUEM;

* 10A0UpaTh OOBEKT I SKCIIEPUMEHTA B COOTBETCTBUU C IIOCTABJICHHBIMH 33/1a4aMUu;
* YETKO U JJAKOHUYHO (POPMYIMPOBATH LIEJIU U BBIBOABI IKCIIEPUMEHTA;

* 1px 0(hOpMIIEHUH padbOT COOIIOAATh HATJIAJHOCTh, HAYYHOCTh U 3CTETUYHOCTH;

* IPOBOJUTH SKOJIOTMUECKUI MOHUTOPHHT;

* 0(OPMJIATH IKOJIOTUUECKHE MAaCIOPTa;

* 00BACHATH HEKOTOpbIE acnieKThl 307K

OueHkKa JOCTHKEHUI IVIAHUPYEMbIX Pe3yJIbTAaTOB YCBOCHHUS TeM 00beINHEeHUA
«IIpupoaa 3kcnepuMeHTa»

1. KakoBel ocobOeHHOcTM  mpoBeneHus  skcnepumenta?  IlpaBuna  paboTel ¢
YBEJIMUUTEITbHBIMU TPUOOPAMH.

2. Kaxosa pons pactenuii B npupone? B uem 3akitouaercst 3HaueHue padot K.A.

Tumupsszepa?

3. ®oTocuHTE3. DKCIEPUMEHTAIILHBIC I0KA3aTEIbCTRA.

4. CrpoeHue BETreTaTUBHBIX OPTraHOB pacTeHHUs. BUabl 3KCIEpUMEHTOB, XapaKTEPHBIX IS
JTAaHHOU TEMBI

5. @usznonorus pacteHui. MeTosl onpeeaeHus MpoIeccoB 0OMeHa BEIIECTB Y pACTCHUM.

6. ®usnonorus KUBOTHBIX. Perenepanus. JKu3HeHHbIE [TUKJIBL.

7. ®uzuonorus yenoBeka. DyHKIIMOHABHbBIC TPOOBHI.

8. Mertoasl n3yueHus OMOJIOTHH.

9. Uem MOXKHO OOBSCHUTH TOT (DAKT, YTO HA TUIOXO PACTYIIMX JEPEBbSIX BCErJa MHOTO
JTUIIAHHUKOB?

10. Ha mpuycafgeOHBIX y4acTKax XO3sieBa, KaK MPaBUJIO, JMOO CHKUTaloT JIMCTBY, JHOO

CO3/JIat0T KOMITOCT. I B TOM M B IpyroM ciydae OHHU MOTy4ar0T MUHEpaIbHbIC YI0OPCHUS.
B cooTBercTBHMM C CaHWTapHBIMH HOPMaMHM W TIpaBUJIAMH DKCIUTyaTallMH 3eIEHBIX
HACaXJICHUI TOpo/Ia 3aIpelaeTcs CKUTaHue ONaBITUX JINCTheB. [ [pu mpoBeneHnn yOOpKH
MapKOB, CKBEPOB JINCTBA TOJJIC)KUT BBIBO3Y HA TOJWUTOHBI yTriau3aruu. OOBSICHUTE,
UCXOJISl M3 KaKUX COOOpaKeHHM MPHUHSATHI Takue TpeOoBaHus. [louemy He peKOMEHTyeTCs
CXKUTaTh JUOO OCTaBJIATh JIUCTBY, BEdb, pas3jarasch, OHa CIOCOOCTBOBaJIa OBl
IMOYBOOOPA30BAHUIO M PA3BUTHIO CEMSH PAaCTESHUMA?
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